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f

UTILITY Attorney Docket No. | TO047-22090US02; IMM631C1)
PATENT APPLICAT'ON First Inventor Srivatsav VENKATESAN
TRANS M ITTAL Title POSITION CONTROL ... HAPTIC OUTPUT DEVICE
\ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. )

APPLICATION ELEMENTS

See MPEP chapter 600 concerning utility patent application contents.

ADDRESS TO:

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

1. E:} Fee Transmittal Form.
(PTO/SB/17 or equivalent)
2. m Applicant claims small entity status.
See 37 CFR 1.27.
3[¥] specification. [Total Pages 29 ]
Both the claims and abstract must start on a new page
(For information on the preferred arrangement, see MPEP § 608.01(a))

4.[/] Drawing(s). (35 U.S.C. 113) [Total Sheets 10 1
5. Inventor's Oath or Declaration.  [Total Sheets 6 ]

(including substitute statements under 37 CFR 1.64 and assignments serving as an
oath or declaration under 37 CFR 1.63(e))

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

Application Data Sheet. *See Note befow.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

7.[] cp-RomorcD-R.

in duplicate, large table or Computer Program (Appendix)
|:| Landscape Table on CD
8. Nucleotide and/or Amino Acid Sequence Submission.
(if applicable, items a. — c. are required)

a. [] Computer Readable Form (CRF)
b. [::E Specification Sequence Listing on:

i. 2] cD-ROM or CD-R (2 copies); or
i. [] Paper

c. |:| Statements verifying identity of above copies

ACCOMPANYING APPLICATION PARTS

Name of Assignee

9. m Assignment Papers.

(cover sheet & document(s))

(if applicable)

equivalent.

17. EOther:

10. m 37 CFR 3.73(c) Statement.

(when there is an assignee)

11. E:} English Translation Document.

12. Information Disclosure Statement.
(PTOISBIO8 or PTO-1449)

Copies of citations attached
13. {:3 Preliminary Amendment.

14. [ "JReturn Receipt Postcard.
(MPEP § 503) (Should be specifically itemized)

15. D Certified Copy of Priority Document(s).

(if foreign priority is claimed)

16. {:j Nonpublication Request.
Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 or

ra

Power of Attorney.

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

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Appiication Data Sheet (ADS).
{2) For applications filed under 35 U.8.C. 111, the application must contain an ADS specifying the applicant
assignee, person to whom the inventor is under an obligation o assign, or person who otherwise shows sufficient proprietary

if the applicantis an

18. CORRESPONDENCE ADDRESS

95000

The address associated with Customer Number:

OR E:; Correspondence address below

Name
Address
City | State Zip Code
Country Telephone Email
Signature /Andrew W. Wahba/ Date |2018-08-08
Name Registration No.
\_(Print/Type) Andrew W. Wahba (Attomey/Agent) | 73661 )

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

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

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

1.

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

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

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

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

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

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

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

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

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

EX1002-2



Doc Code: PA.. PTO/AIAEZA (07-13)
o i BTOAIA/B2A (07-
Document Description: Power of Altorney Approved for use through 11/50/2014, OMB 065%.0051

U8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond to a coilection of information unless it dispiays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NGTE: This formiis to be submitted with the Power of Attorney by Applicant form (PTO/AIA/SZE) o identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/BZA nor form PTO/AIASZB identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number

Filing Date August 8, 2018

First Named inventor Srivatsav VENKATESAN

Title POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH
AHAPTIC QUTPUT DEVICE

Art Unit

Examiner Name

Atiorney Docket Number | TO047-22090U802; IMMG31C1

SIGNATURE of Applicant or Patent Practitioner

Signature /Andrew W. Wahba/ oeeomen 1 2018-08-08

Name Andrew W. Wahba Registration | 73661

Number

Title (if Applicantis a
uristic 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. {f
more than one applicant, use muitiple forms.

D *“Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated o take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form 1o the USPTG. Time will vary depending upon the individual case, Any commentis 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 1480, Alexandria, VA 22313-1480.

if you need assistance in compieting the form, call 1-800-PTO-3199 and sefect opfion 2.
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Doc Code: PA.L

. e P BYOIAIALSZB{07-13)
Document Deseription: Powsr of Altormey approved for use throw .:1.’30,201435,'55@@4 0051

P 5

L8, Pateni and Tradernark Office; U8, DEPARTMENT OF COMMERCE
Urnder the Pagerwerk Reduction Act of 18535, no persens ars regulred 1o respond 0 a collection of information unless it displays a valid OMB centrol nurmber
,
POWER OF ATTORNEY BY APPLICANT
.

i hereby revoke all pravious powers of attornay given in the application identified in either the attached fransmittal latter or
the boxes below.

Application Number Fiting Date

{Nole: The boxes above may be left blank if information s provided on form PTC/AIAIBZA.)

t heraby appeint the Patent Practitioner{s) associated with the following Customer Number as myfour attorney(s) or agent{s), and
 to transact all business in the United Stales Patent and Trademark Office connected shzzr&:wv i for the application referenced in
the attached transmiltal letiar (form PTOMAIAIGZA) or identified above: | ‘
' 195000
OR 1

i

D { hereby appoint Praciiioner(s} named in the aitached list {(form PTO/AIAIEZC) as mylour altorney{s) or agent(s}, and to {ransact
ali business in the United Slates Patent and Trademark Offine connected therewith for the patent applu,a ion f?f& renced in % e
attached transmittal ister (form PTG/AIAS2A) or identified sbove. (Note: Complete form PTOAINEGZT

Please recognize or change the correspondence address for the application identified in the attached transmittal
ietter or the boxas above {o:

The address associaled with the above-mentionad Customer Number

ociated with Cusiomer Number, ig{){){}(j

ir Murc%uﬁi Name

{ State i Zip

Telephone } Email [

| am the Applicant (if the Applicant is a juristic entity, list the Applicant neme in the box):

Immersion C@rpo;'atimn

invenior or Joint Inventor (title not reguired below)

Legal Representative of a Deceased or Lagally Incapacitated Inventor {title not required beiow)

v Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic antity)

D Person Who Otherwise Shows Sufficient Proprietary Interest {e.g., & petition under 37 CFR 1.46{b}{(2) was
spphication orls concurrently bmrag filed with this document) {provide signer's iile if applicant is a jwistic e
SIGNATURE of Applicant for Patent

anted In the

The undersigned { hos;{ftitie is supplied below) is aulhorized to act on behalf of the applicant (2.g., where the applicant is a juristic entity).
Signature e - Date (Optionaly

Name Catharine Maresh

Title Sanior IP Patent Counsel, Immersion Corporation

NOTE: 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 cerifications. if more than one applicant, use multizle forms,

Total o forms are submitted.
This collection of information is required by 47 "H“: 1.131, 1,32, and 1.33. The informaticn is required to oblain or retain a bensfit by the public which is io file (and by the
UBPTC o process) an application. Confide is governed by 386 U802 122 and 37 CFR .11 and 1.14. Thiz collzction s estimated 1o take & minutes to complate,
including gathering, preparing, and submilling the compleled applisation form o the USPTO. Time will vary depending upon ihe individual case. Aay comments on the amount
of time you xﬂm-ire o vcmph’ie thig form and/or suggestions for feducing this burden, should be sent fo the Chief Information Gificer, LS. Patent and Trademark Cffice, 1.8,

PO, Box 1450, Alexandri 2 160, DO NOT SEND FEES OR COMPLETED FORMES TO THIS ADDRESS. SEND TO: Commissioner
fior Patents, ? C. Box 1450, Alexandria, VA 22313-145"

ffyou need assistance in compieling the form, call 1-800-PTO-57199 and select upting 2.
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

) } Attorney Docket Number | T9047-22090US02; IMM631CA1
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT DEVICE

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Remove
Inventor |1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ [+] [rivatsav ‘ VENKATESAN ‘ E
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | Sunnyvale State/Province | [CA Country of Residencd | S

Mailing Address of Inventor:

Address 1 P29 Velvetlake Drive

Address 2

City | ISunnyvaIe I State/Province | |CA

Postal Code | ’94089 | Countryi | ‘US

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ [+] faniyalal ‘ SHAH ‘ ]
Residence Information (Select One) (8 US Residency Non US Residency Active US Military Service

City | Fremont State/Province | CA | Country of Residencd | IS

Mailing Address of Inventor:

Address 1 394 Rustica Circle

Address 2

City | Fremont | State/Province | |CA

Postal Code | ’94536 | Countryi | ‘US

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ El IZ)ougIas ’George IBILLINGTON ‘ El
Residence Information (Select One) (®) US Residency Non US Residency Active US Military Service

EFS Web 2212
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | T9047-22090US02; IMM631C1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention

POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT DEVICE

City | [Campbell

State/Province CA

Country of Residencd S

Mailing Address of Inventor:

Address 1

206 Erin Way

Address 2

City

| lSampbeII

I State/Province

|

Postal Code

| 5008 | Countryi | |us

Inventor ¢4

Remove

Legal Name

Prefix

Given Name

Middle Name Family Name Suffix

‘ B IO\aron

‘ kaPELUS ‘ [

Residence Information (Select One) (® US Residency

Non US Residency Active US Military Service

City | Jamaica Plain

Country of Residencd s

State/Province ‘ I\IIA

Mailing Address of Inventor:

Address 1

00 Wyman Street, Apt. #3

Address 2

City

| Ilamaica Plain

| State/Province

| Jaa

Postal Code

| p2130 | Countryi | us

Inventor |5

Remove

Legal Name

Prefix|

Given Name

Middle Name Family Name Suffix

‘ El IStephen

| FanK | 0

Residence Information (Select One) (@) US Residency

Non US Residency Active US Military Service

City | 5an Jose

State/Province | [CA Country of Residencd | S

Mailing Address of Inventor:

Address 1

P01 Bahia Court

Address 2

City

| lSan Jose

| State/Province

| o

Postal Code

| 5119 | Countryi | us

Inventor |6

Remove

Legal Name

Prefix|

Given Name

Middle Name Family Name Suffix

‘ El II)anieI

‘ PARKER ‘ ]

Residence Information (Select One) (8) US Residency

Non US Residency Active US Military Service

City | San Jose

State/Province | [CA Country of Residencd | US

EFS Web 2212
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | T9047-22090US02; IMM631C1

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT DEVICE

Mailing Address of Inventor:

Address 1 658 Fairorchard Avenue

Address 2

City | Fan Jose | State/Province | |CA

Postal Code | |p5125 | Countryi | ‘US

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

generated within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number D5000
Email Address rpdockeling@milesstockbridge.com | | Add Email ] |[Remove Email]

Application Information:

Title of the Invention %

Attorney Docket Number| [T9047-22090US02; IMM631C1 Small Entity Status Claimed [ ]

Application Type Nonprovisional v
Subject Matter | Hility -
Total Number of Drawing Sheets (if any) 10 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the descripticn and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
1
Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

Req uest Not to Publish. | hereby request that the attached application not be published under

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

EFS Web 2212
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

L Attorney Docket Number | T9047-22090US02; IMM631C1
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT DEVICE

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number D5000

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending -

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of -l 14979321 R015-12-22
Prior Application Status | [Expired v Remove
Filing or 371(c) Date
Application Number Centinuity Type Prior Application Number (YYYY-MM-DD)
14979321 Claims benefit of provisional | 62096251 r014-12-23

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g){1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)

EFS Web 2212
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | T9047-22090US02; IMM631C1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT DEVICE

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

18, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2212
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | T9047-22090US02; IMM631C1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT DEVICE

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly sighed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPQO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 helow, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authoerization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX)} - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIP0O), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.
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Fig. 4

400

Define a primary range and a
secondary range of positions for a
user input element 410

Define a boundary range of positions
for the user input element 420

Monitor a position of the user input
element 430

Render haptic effects when the user
input element enters positions within
the boundary range 440
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Fig. 5

500

Initialize user input element
510

Calculate profile for the user input
element 520

Calculate normalized profile for the
user input element 530

Adjust profiles for the user input
element 540
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Fig. 6
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POSITION CONTROL OF A USER INPUT ELEMENT
ASSOCIATED WITH A HAPTIC OUTPUT DEVICE

PRIORITY APPLICATION

[0001]  This application is a continuation of U.S. Patent Application No. 14/979,321,
filed on December 22, 2015, which claims the benefit of U.S. Provisional Patent
Application No. 62/096,251, filed on December 23, 2014, both of which have been

incorporated herein by reference in their entirety.

FIELD OF INVENTION
[0002] The embodiments are generally directed to electronic devices, and more

particularly, to electronic devices that produce haptic effects.

BACKGROUND

[0003] Video games and video game systems have become extremely popular.
Video game devices or controllers typically use visual and auditory cues to provide
feedback to a user. In some interface devices, kinesthetic feedback (e.g., active and
resistive force feedback) and/or tactile feedback (e.g., vibration, texture, temperature
variation, and the like) may be provided to the user. In general, such feedback is
collectively known as “haptic feedback” or “haptic effects.” Haptic feedback provides
cues that enhance and simplify a user’s interaction with a video game controller, or
other electronic device. For example, haptic effects may provide cues to users of video

game controllers or other electronic devices to alert the user to specific events, or

-1-
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provide realistic feedback to create greater sensory immersion within a simulated or
virtual environment.

[0004]  Other devices in which a user interacts with a user input element to cause an
action also may benefit from haptic feedback or haptic effects. For example, such
devices may include medical devices, automotive controls, remote controls, and other

similar devices.

SUMMARY OF THE INVENTION

[0005] Embodiments of the present invention are directed toward electronic devices
configured to produce haptic effects that substantially improve upon the related art.
[00086] Features and advantages of the embodiments are set forth in the description
which follows, or will be apparent from the description, or may be learned by practice of
the invention.

[0007] In one example, functionality for rendering a haptic effect at a user input
element associated with a haptic output device is provided. A primary range and a
secondary range of positions are defined for the user input element associated with the
haptic output device. In addition, a boundary range of positions is defined for the user
input element associated with the haptic output device, the boundary range partially
overlapping each of the primary and secondary ranges. A position of the user input
element is monitored, and the haptic effect is rendered in response to an entry of the

user input element to positions within the boundary range.
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[0008] It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory and are not intended to

limit the invention to the described examples.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Further embodiments, details, advantages, and modifications will become
apparent from the following detailed description of the preferred embodiments, which is
to be taken in conjunction with the accompanying drawings.

[0010] Fig. 1 illustrates a block diagram of a system according to an example
embodiment of the present invention.

[0011] Fig. 2 is a simplified schematic illustrating a range of motion for a user input
element according to an example embodiment of the present invention.

[0012] Fig. 3 illustrates a block diagram of a haptic effect software stack according to
an example embodiment of the present invention.

[0013] Fig. 4 illustrates a flow diagram of functionality for controlling a user input
element associated with a haptic output device according to an example embodiment of
the present invention.

[0014] Fig. 5 illustrates a flow diagram of functionality for controlling a user input
element associated with a haptic output device according to another example
embodiment of the present invention.

[0015] Fig. 6 illustrates a controller that includes an outer spring that creates an open

extended travel range for a trigger to move within when the trigger is in a maximum
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open position outside of the open extended travel range, according to an example
embodiment of the present invention.

[0016] Fig. 7 illustrates a controller that includes an extended frame that that creates
a closed extended travel range for a trigger to move within when the trigger is in a
maximum closed position outside of the closed extended travel range, according to an
example embodiment of the invention.

[0017] Fig. 8 illustrates a functional block diagram of a controller suitable for use with
the embodiments of the present invention.

[0018] Figs. 9A and 9B illustrate different views of a controller suitable for use with

the embodiments of the present invention.

DETAILED DESCRIPTION:

[0019] Example embodiments are directed toward systems and methods for
controlling a boundary range of a user input element associated with a haptic output
device. For example, a haptic effect may be rendered when the user input element is
positioned in the boundary range. The boundary range of positions is defined for the
user input element so as to partially overlap each of a primary and secondary range of
positions. As the position of the user input element is monitored, the haptic effect may
be rendered in response the user input element entering positions within the boundary
range.

[0020] In the various embodiments, a variety of user interfaces and methods for
using a device are described. In some embodiments, the device is a portable electronic

device (e.g., a game controller, console, mobile phone, smartphone, tablet, etc.). It

-4 -
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should be understood, however, that the user interfaces and associated methods may
be applied to numerous other devices, such as personal computers, medical devices,
laptops, and the like that may include one or more other physical user-interface devices,
such as a keyboard, mouse, trackball and the like.

[0021] Fig. 1 illustrates a block diagram of a system 100 according to an example
embodiment of the present invention.

[0022]  System 100 may include a communication device 110 configured to transmit
and/or receive data from remote sources. Communication device 110 may enable
connectivity between a processor 120 and other devices by encoding data to be sent
from processor 120 to another device over a network (not shown) and decoding data
received from another system over the network for processor 120.

[0023] For example, communication device 110 may include a network interface
card that is configured to provide wireless network communications. A variety of
wireless communication techniques may be used including infrared, radio, Bluetooth,
Wi-Fi, and/or cellular communications. Alternatively, communication device 110 may be
configured to provide wired network connection(s), such as an Ethernet connection.
[0024] Processor 120 may comprise one or more general or specific purpose
processors to perform computation and control functions of system 100. Processor 120
may include a single integrated circuit, such as a micro-processing device, or may
include multiple integrated circuit devices and/or circuit boards working in cooperation to
accomplish the functions of processor 120. In addition, processor 120 may execute
computer programs, such as an operating system 141, boundary range module 142,

and other applications 143, stored within memory 140.

-5-
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[0025]  System 100 may include memory 140 for storing information and instructions
for execution by processor 120. Memory 140 may contain various components for
retrieving, presenting, modifying, and storing data. For example, memory 140 may
store software modules that provide functionality when executed by processor 120. The
modules may include operating system 141 that provides operating system functionality
for system 100. The modules may further include the boundary range module 142 that
controls the boundary range of user input elements of controller 150. For example,
boundary range module 142 may monitor the position of user input elements and render
haptic effects in response the user input elements entering positions within respective
boundary ranges. System 100 also may include one or more additional application
modules 143 that include additional functionality, such as peripheral firmware
configured to provide control functionality for a peripheral device, such as controller 150
(e.g., a gamepad, wearable device, etc.).

[0026] Non-transitory memory 140 may include a variety of computer-readable
media that may be accessed by processor 120. In the various embodiments, memory
140 may include volatile and nonvolatile media, removable and non-removable media.
For example, memory 140 may include any combination of random access memory
(“‘RAM”), dynamic RAM (“DRAM”), static RAM (“SRAM”), read only memory (“ROM”),
flash memory, cache memory, and/or any other type of non-transitory computer-
readable media. Alternatively, or additionally, memory 140 may include one or more
network or cloud accessible storage media.

[0027]  Although shown as a single system, the functionality of system 100 may be

implemented as a distributed system. For example, memory 140 and processor 120

-6 -
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may be distributed across multiple different computers that collectively comprise system
100. In one embodiment, system 100 may be part of a device (e.g., personal computer,
console, video game console, etc.), and system 100 provides haptic effect functionality
for the device. In another embodiment, system 100 may be separate from the device,
and may remotely provide the aforementioned functionality for the device.

[0028] System 100 may be operably connected to controller 150. Controller 150
may be a peripheral device configured to provide input to the system 100. Controller
150 may be operably connected to system 100 using either a wireless connection or a
wired connection. Controller 150 also may include a local processor configured to
communicate with system 100 using either a wireless connection or a wired connection.
Alternatively, controller 150 may be configured to not include a local processor, and all
input signals and/or output signals associated with controller 150 may be processed by
the components of system 100. In embodiments in which controller 150 has a local
processor, additional functionality, such as boundary range modules and peripheral
firmware configured to provide control functionality may reside within controller 150.
[0029]  Controller 150 may further include one or more digital buttons, one or more
analog buttons, one or more bumpers, one or more directional pads, one or more
analog or digital sticks, one or more driving wheels, and/or one or more user input
elements that can be interacted with by a user, and that can provide input to system
100. Controller 150 may also include one or more analog or digital trigger buttons (or
“triggers”) that can further be interacted with by the user, and that can further provide

input to system 100. As is described below in greater detail, controller 150 can further
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include a motor, or another type of actuator or haptic output device, configured to exert
a bi-directional push/pull force on at least one trigger of controller 150.

[0030] Controller 150 can also include one or more actuators, or other types of
haptic output devices. The local processor of controller 150, or processor 120 in
embodiments where controller 150 does not include a local processor, may transmit a
haptic signal associated with a haptic effect to at least one actuator of controller 150.
The actuator, in turn, outputs haptic effects such as vibrotactile haptic effects,
kinesthetic haptic effects, or deformation haptic effects, in response to the haptic signal.
The haptic effects can be experienced at a user input element (e.g., a digital button,
analog button, bumper, directional pad, analog or digital stick, driving wheel, or trigger)
of controller 150. Alternatively, the haptic effects can be experienced at an outer
surface of controller 150.

[0031]  An actuator is an example of a haptic output device, where a haptic output
device is a device configured to output haptic effects, such as vibrotactile haptic effects,
electrostatic friction haptic effects, temperature variation, and/or deformation haptic
effects, in response to a drive signal. In alternate embodiments, the one or more
actuators within controller 150 can be replaced by some other type of haptic output
device. The haptic output device may be, for example, an electric motor, an electro-
magnetic actuator, a voice coil, a shape memory alloy, an electro-active polymer, a
solenoid, an eccentric rotating mass motor (“ERM”), a harmonic ERM motor (“HERM”),
a linear resonant actuator (“LRA”), a piezoelectric actuator, a high bandwidth actuator,
an electroactive polymer (“EAP”) actuator, an electrostatic friction display, or an

ultrasonic vibration generator. In some instances, the haptic output device may include

-8-
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haptic output drive circuit. In some embodiments, the haptic output device may be
unidirectional or bidirectional.

[0032]  Controller 150 may further include one or more speakers. The local
processor of controller 150, or processor 120 in embodiments where controller 150
does not include a local processor, may transmit an audio signal to at least one speaker
of controller 150, which in turn outputs audio effects. The speaker may be, for example,
a dynamic loudspeaker, an electrodynamic loudspeaker, a piezoelectric loudspeaker, a
magnetostrictive loudspeaker, an electrostatic loudspeaker, a ribbon and planar
magnetic loudspeaker, a bending wave loudspeaker, a flat panel loudspeaker, a heil air
motion transducer, a plasma arc speaker, and a digital loudspeaker.

[0033]  Controller 150 can further include one or more sensors. A sensor may be
configured to detect a form of energy, or other physical property, such as, but not limited
to, sound, movement, acceleration, bio signals, distance, flow, force/pressure/strain/
bend, humidity, linear position, orientation/inclination, radio frequency, rotary position,
rotary velocity, manipulation of a switch, temperature, vibration, or visible light intensity.
The sensor may further be configured to convert the detected energy, or other physical
property, into an electrical signal, or any signal that represents virtual sensor
information, and controller 150 can send the converted signal to the local processor of
controller 150, or processor 120 in embodiments where controller 150 does not include
a local processor.

[0034] Fig. 2 is a simplified schematic illustrating a range of motion 200 for a user

input element according to an example embodiment of the present invention. Although
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range of motion 200 relates to a trigger input element, the embodiments of the invention
may be readily applied to a variety of user input element types.

[0035]  As shown in Fig. 2, range of motion 200 may include a primary range 210 and
secondary ranges 220A, 220B. In addition, boundary ranges 230A, 230B may be
defined so as to partially overlap primary range 210 and secondary ranges 220A, 220B.
In some instances, primary range 210 may be extended to render haptic effects within
secondary ranges 220A, 220B and/or boundary ranges 230A, 230B. For example, the
user input elements may be pulled further in and/or pushed further out while haptic
output devices render the haptic effects.

[0036] In some embodiments, primary range 210 and secondary ranges 220A, 220B
may be fixed or variable. For example, secondary range 220A may have a range of
motion of 7 degrees from a maximum outward position to a nominal position, primary
range 210 may have a range of motion of 29 degrees from the nominal position to a
finger grounding position, and secondary range 220B may have a range of motion of 3
degrees from the finger grounding position to a trigger grounding position. In this
example, range of motion 200 may total 39 degrees (7+29+3).

[0037]  When no haptic effect is being applied, movement of the user input element
may be limited to primary range 210. However, when haptic effects are applied,
movement of the user input element may be extended to secondary ranges 220A, 220B
and/or boundary ranges 230A, 230B. In either case, the position of the user input
element may be represented as analog to digital conversion (“ADC”) data, such as 8 bit

ADC data having a range of values between 0 and 255. Although 8 bit position data is
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provided as an example, the embodiments are not so limited. Higher resolution position
data, such as 16 bit position data, may also be used.

[0038] Fig. 3 illustrates a block diagram of a haptic effect software stack 300
according to an example embodiment of the present invention. As shown in Fig. 3,
software stack 300 includes device modules 310, peripheral firmware modules 320,
controller modules 330, drive modules 340, and rumble drive modules 350. Haptic
effect software stack 300 is implemented on a system, such as system 100 of Fig. 1.
[0039] Device modules 310 may include a variety of modules such as input
management code 311, peripheral input application programming interface (“API”) 312,
rumble API 313, haptic effect APl 314, direct playback/crossover 315, trigger engine
316, spatialization engine 317, and encoder 318.

[0040] Input management code 311 may include a set of computer-readable
instructions that manage input provided by controller 330 in the context of a game
application, or other type of application, executed within a device.

[0041] Peripheral input AP1 312 may include a set of computer-readable functions or
routines that enable game input management code 311 to interact with peripheral
firmware 320 in order to receive and manage input provided by controller 330.

[0042] Rumble APl 313 may include a set of computer-readable functions or routines
that enable input management code 311 to interact with peripheral firmware 320 in
order to transmit rumble instructions to one or more rumble motors or rumble actuators
of controller 330 (e.g., rumble motors L and R of Fig. 3). In addition, a rumble
instruction may cause a rumble motor or rumble actuator of controller 330 to produce a

general or rumble haptic effect.
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[0043] Haptic effect API 314 (identified in Fig. 3 as “API”) may include a set of
computer-readable functions or routines that are accessible to input management code
311, and that enable input management code 311 to interact with peripheral firmware
320 in order to transmit haptic instructions to controller 330. In addition, a haptic
instruction may cause one or more targeted motors or targeted actuators of controller
330 to produce a haptic effect at one or more user input elements of controller 330.
[0044] Haptic effect APl 314 also may store one or more haptic effect definitions. A
haptic effect definition is a data structure that includes haptic data, such as a haptic
signal, that is pre-defined and that can be stored within a storage, such as a haptic file
or haptic stream, and that can be sent to one or more rumble motors, rumble actuators,
targeted motors, or targeted actuators, to produce a haptic effect at a component, or
user input element, of controller 330. The haptic data can include one or more
attributes of the corresponding haptic effect, where the attributes can be stored as
parameters. Example parameters of a haptic effect definition may include an amplitude
parameter, a frequency parameter, a waveform parameter, an envelope parameter, a
magnitude (or strength) parameter, and a duration parameter.

[0045] Haptic effect APl 314 may enable game input management code 311 to
interact with direct playback/crossover 315, trigger engine 316, and spatialization
engine 317, and may further manage direct playback/crossover 315, trigger engine 316,
and spatialization engine 317 according to requests invoked by game input
management code 311. Further, haptic effect APl 314 may store data used for
communication with peripheral firmware 320, and used for generation of one or more

haptic effects.
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[0046] Direct playback/crossover 315 may receive haptic data as input, produce
haptic data as output, and transmit haptic data to one or more targeted motors, or
targeted actuators, of controller 330 (e.g., motors L and R of Fig. 3). In some
embodiments, direct playback/crossover 315 may output the input haptic data directly,
without modifying a format of the input haptic data. This results in an “as-is” playback of
the input haptic data. In other embodiments, direct playback/crossover 315 may
convert the haptic data that is input from a first format to a second format, and can
further output the converted haptic data. Depending on the type of playback, direct
playback/crossover 315 may optionally use a programmable crossover to convert the
haptic data. By converting the haptic data, device modules may deconstruct the haptic
effect and playback the haptic effect at multiple actuators.

[0047] The format of the haptic data may be a haptic elementary stream (‘HES”)
format. A HES format is a file or data format for representing haptic data that may be
streamed to a device. The haptic data can be represented in a manner that is identical
or similar to how uncompressed sound is represented, although the haptic data can be
encrypted within the HES format.

[0048]  Trigger engine 316 may receive haptic data, such as a haptic effect definition,
and may modify the haptic data based on user input data, such as trigger data 323.
Trigger data is data that includes one or more parameters that indicate a position and/or
range of one or more triggers of controller 330 (e.g., triggers L and R of Fig. 3). Trigger
engine 316 may further transmit haptic instructions to controller 330. For example,
trigger engine 316 may transmit haptic instructions to a variety of user-input elements of

controller 330. As previously described, a haptic instruction may cause one or more
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targeted motors or targeted actuators of controller 330 to produce a haptic effect at one
or more user-input elements of controller 330.

[0049]  Spatialization engine 317 may receive haptic data and may modify the haptic
data based on spatialization data. Spatialization data may include data that indicates a
desired direction and/or flow of a haptic effect, such as an ordering of haptic effects on
respective user input elements. In certain embodiments, spatialization engine 317 may
receive spatialization data that includes a direction and/or flow from input management
code 311.

[0050]  Spatialization engine 317 may modify the haptic data so that a haptic effect,
such as a trigger haptic effect, is scaled for one or more rumble motors, or rumble
actuators, of controller 330 (e.g., rumble motors L and R of Fig. 3), and that the haptic
effect is also scaled for one or more targeted motors, or targeted actuators, of controller
330 (e.g., motors L and R, as illustrated in Fig. 3). In other words, spatialization engine
317 may modify the haptic data that is sent to each motor or actuator, and thus, modify
the haptic effect that is experienced at each motor or actuator, in order to convey a
sense of direction and flow of an overall haptic effect. For example, in order to
emphasize a haptic effect experienced at a motor or actuator, spatialization engine 317
may scale one or more portions of the haptic effect. For example, spatialization engine
317 may scale haptic data that is sent to the motor or actuator that causes the haptic
effect to be experienced, causing the haptic effect to be more pronounced (e.g.,
increased magnitude, duration, etc.). Additionally, spatialization engine 317 may scale
haptic data that is sent to other motors or actuators, causing other haptic effects that are

experienced at those motors or actuators to be less pronounced (e.g., decreased
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magnitude, duration, etc.). In some embodiments, spatialization engine 317 may modify
the haptic data in real-time or substantially in real time. Further, in some embodiments,
spatialization engine 317 may have non-linear relationships between inputs and motor,
or actuator, outputs in order to exaggerate an overall haptic effect.

[0051] Encoder 318 encodes haptic data received from direct playback/crossover
315, trigger engine 316, and/or spatialization engine 317 into a format. In one
embodiment, the format may be an HES format. Encoder 318 may transmit the
encoded haptic data to peripheral firmware 320.

[0052] Peripheral firmware 320 is firmware for one or more peripheral devices (e.g.,
controllers). Peripheral firmware 320 may include a variety of modules such as decoder
and crossover 321, trigger control 322, trigger data 323, other functions 324, and
rumble control 325.

[0053] Decoder and crossover 321 may receive the encoded haptic data from
encoder 318 and decodes the encoded haptic data. In some embodiments, decoder
and crossover 321 computes a programmable crossover in order to decode the
encoded haptic data. Decoder and crossover 321 may compute the programmable
crossover in real-time.

[0054]  Trigger control 322 is a low-level control API for one or more targeted motors
or targeted actuators of controller 330 (e.g., motors L and R of Fig. 3). Trigger control
322 may receive a trigger instruction and may convert the trigger instruction into a low-
level trigger instruction for a specified targeted motor or targeted actuator of controller
330, and may transmit the low-level trigger instruction to the specified targeted motor or

targeted actuator of controller 330. The low-level trigger instruction may cause the
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specified targeted motor or targeted actuator to produce a trigger haptic effect at a
specified trigger of controller 330.

[0055]  Trigger data 323, as previously described, is data that includes one or more
parameters that indicate a position and/or range of one or more triggers of controller
330 (e.g., triggers L and R of Fig. 3). Trigger data 323 may be received from controller
330 by peripheral firmware 320. Peripheral firmware 320 may further store trigger data
323, and may further transmit trigger data 323 to device modules 310.

[0056] Other gamepad functions 324 may be functions of controller 330 managed by
peripheral firmware 320. Such functions may include such functions as wired/wireless
communications, input reporting, protocol implementation, power management, etc.
[0057] Rumble control 325 is a low-level control API for one or more rumble motors
or rumble actuators of controller 330 (e.g., rumble motors L and R of Fig. 3). Rumble
control 325 may receive a rumble instruction, may convert the rumble instruction into a
low-level rumble instruction for a specified rumble motor or rumble actuator of controller
330, and may transmit the low-level trigger instruction to the specified rumble motor or
rumble actuator of controller 330.

[0058]  Trigger rescale module 326 is a modular firmware module that monitors the
positions of user input elements and the status of their respective haptic output devices
in controller 330. For example, trigger rescale module 326 rescales the user inputs to a
range expected by the host device. In some instances, trigger rescale module 326 may
rescale the user inputs to a range [0,127]. In other instances, trigger rescale module
326 may rescale the user inputs to a range [0,255]. In the various configurations,

trigger rescale module 326 may be applied to any analog input. In some instances,
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sections of firmware that are hardware independent may be separated from the sections
that are hardware dependent. Here, hardware independent firmware may interact with
the hardware dependent firmware by using function pointers.

[0059]  Controller 330 may include triggers L and R. Controller 330 may further
include gear boxes L and R and motors L and R. Motor L and gearbox L are operably
coupled to trigger L within controller 330. Likewise, motor R and gearbox R are
operably coupled to trigger R within controller 330. When motor L receives a trigger
instruction, motor L and gearbox L may collectively cause a trigger haptic effect to be
experienced at trigger L. Likewise, when motor R receives a trigger instruction, motor R
and gearbox R may collectively cause a trigger haptic effect to be experienced at trigger
R. Peripheral firmware 320 may send trigger instructions to motors L and R of controller
330 using drive electronics 340.

[0060]  Controller 330 may further include potentiometers L and R. Potentiometer L
may detect a position and/or range of trigger L, and may further send the detected
position and/or range of trigger L to peripheral firmware 320 as trigger data. Likewise,
potentiometer R may detect a position and/or range of trigger R, and may further send
the detected position and/or range of trigger R to peripheral firmware 320 as trigger
data.

[0061] Controller 330 may further include rumble motors L and R. When rumble
motor L receives a rumble instruction, rumble motor L causes a haptic effect to be
experienced along a left component of controller 330. Likewise, when rumble motor R

receives a rumble instruction, rumble motor R causes a haptic effect to be experienced
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along a right component of controller 330. Peripheral firmware 320 may send rumble
instructions to rumble motors L and R using rumble drive electronics 350.

[0062] Fig. 4 illustrates a flow diagram of functionality 400 for controlling a user input
element associated with a haptic output device according to an example embodiment of
the present invention. In some instances, the functionality of the flow diagram of Fig. 4
(and Fig. 5 below) may be implemented by software stored in memory or other
computer readable or tangible media, and executed by a processor. In other
embodiments, the functionality may be performed by hardware (e.g., through the use of
an application specific integrated circuit ("ASIC"), a programmable gate array ("PGA"), a
field programmable gate array ("FPGA"), etc.), or any combination of hardware and
software.

[00B63] At the outset, functionality 400 may define a primary range and a secondary
range of positions for the user input element associated with the haptic output device, at
410. Next, at 420, functionality 400 may define a boundary range of positions for the
user input element associated with the haptic output device, the boundary range
partially overlapping each of the primary and secondary ranges. After the various
ranges are defined, functionality 400 monitors the position of the user input element, at
430. Lastly, haptic effect(s) may be rendered when the user input element enters
positions within the boundary range, at 440. Here, the haptic effect(s) may extend the
position of the user input element into one of the secondary ranges. In addition, haptic
instructions to render the haptic effect(s) may be generated by a software application,

such as a gaming application. By employing functionality 400, the range and
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capabilities of the user input elements are extended, and a wider range of haptic effects
can be experienced by an end user.

[0064] Fig. 5 illustrates a flow diagram of functionality 500 for controlling a user input
element associated with a haptic output device according to another example
embodiment of the present invention.

[00B5]  Atthe outset, the user input elements of the controller may be initialized, at
510. Here, functionality 500 may initially set position and range information for the user
input elements. For example, primary range, secondary range(s), and boundary
range(s) may be initially set. In some instances, these values may be calculated based
on the movement of the user input device from the maximum out position to the
grounding position.

[0066] Next, functionality 500 calculates profiles for the user input elements, at 520.
The calculated profiles may map each position of the user input device to an ADC
value. For example, the calculated profiles of 520 may map each position of the user
input device to an ADC value between 0 and 255.

[0067]  The calculated profiles may utilize either an increasing or a decreasing profile.
For example, an increasing profile will produce a value [0,255] when the position of the
user input value is read from 8 bit ADC data. Similarly, a decreasing profile will produce
a value [255,0] when read from 8 bit ADC data.

[0068]  Subsequently, at 530, functionality 500 calculates a normalized profile. The
normalized profile may be calculated by removing secondary and/or boundary ranges

from the ADC data. For example, the calculated normalized profile of 530 may map
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each position of the user input device, excluding secondary and/or boundary positions,
to an ADC value between 0 and 255.

[0069] In some instances, the resting position of the user input elements may vary at
different times. For example, after use of the various user input devices, some of the
user input devices may not return to the same resting position when the user interaction
is removed. In such instances, functionality 500 may adjust the calculated profile and
the calculated normalized profiles for such user input elements, at 540. Accordingly, the
changed resting position(s) may be accounted for while monitoring the position of the
user input elements.

[0070] Fig. 6 illustrates a controller that includes an outer spring 600 that creates an
open extended travel range 620 for a trigger 610 to move within when trigger 610 is in a
maximum open position outside of open extended travel range 620, according to an
embodiment of the invention. More specifically, Fig. 6 illustrates a controller that
includes outer spring 600 that holds trigger 610 in a maximum open position outside of
open extended travel range 620. When a force is applied to trigger 610, outer spring
600 can allow trigger 610 to rotate, or otherwise move, to open extended travel range
620. Fig. 6 includes views 601 and 602. In view 601, trigger 610 is in a maximum open
position outside of open extended travel range 620, as trigger 610 can be pulled or
pushed along an axis that is perpendicular to the illustrated plane of Fig. 6. In view 602,
trigger 610 is in a maximum open position that is inside open extended travel range
620, where trigger 610 is further extended within open extended travel range 620, as
trigger 610 can be pulled back in, but cannot be pushed out further along an axis that is

perpendicular to the illustrated plane of Fig. 6. In the illustrated embodiment, outer
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spring 600 is an example of a haptic diminishment prevention component, and is
positioned between trigger 610 and an outer rotational hard stop, or an outer portion of
a housing of the controller. A maximum open position outside of an extended travel
range can be important for spatialization as a user can be lightly resting their fingers on
triggers of a controller when receiving spatialization haptic effects. In order to increase
a magnitude of a trigger haptic effect when a trigger (such as trigger 610) is in a
maximum open position outside of an open extended travel range (such as open
extended travel range 620), the trigger can be offset with an outer spring (such as outer
spring 600) so that, when in the maximum open position outside of an open extended
travel range, the trigger is able to move within the extended travel range in response to
a force that is applied to the trigger.

[0071]  View 601 is a view of the controller where outer spring 600 holds trigger 610
in a position such that trigger 610 is not resting at, or otherwise making contact with, an
outer rotational hard stop, or an outer portion of a housing of the controller, when trigger
610 is in a maximum open position outside of open extended travel range 620. In other
words, outer spring 600 creates open extended travel range 620, where open extended
travel range 620 is a range that trigger 610 can rotate, or otherwise move, within, in
response to a force that is produced by a targeted motor or actuator and applied to
trigger 610. By creating open extended travel range 620, outer spring 600 can prevent
trigger 610 from grounding on the outer rotational hard stop, or the outer portion of the
housing, when trigger 610 rotates, or otherwise moves, in response to the force that is
applied to trigger 610. This can increase a magnitude of a trigger haptic effect (e.g.,

kinesthetic haptic effect) experienced at trigger 610. In the illustrated embodiment,
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outer spring 600 is a cantilever spring that includes lever arm 605, where lever arm 605
pushes against, or otherwise makes contact with, trigger 610 to hold trigger 610 in the
aforementioned position. In an alternate embodiment, outer spring 600 can be a
compression spring, bias spring, or some other type of spring, that pushes against, or
otherwise makes contact with, trigger 610. Although various spring types may be used,
the embodiments are not so limited, and other deformation mechanisms may be used.
[0072] View 602 is a view of the controller where a targeted motor or actuator
applies a force to trigger 610, and trigger 610 rotates, or otherwise moves, in response
to the force. As illustrated in view 602 of Fig. 6, trigger 610 rotates, or otherwise moves,
into open extended travel range 620, and occupies at least a portion of open extended
travel range 620. In the illustrated embodiment, trigger 610 pushes against, or
otherwise makes contact with, lever arm 605. This moves lever arm 605 so that trigger
610 can rotate, or otherwise move, into extended travel range 620. In an alternate
embodiment where outer spring 600 is a compression spring, bias spring, or another
type of spring, trigger 610 can push against, or otherwise make contact with, outer
spring 600, which can move outer spring 600 so that trigger 610 can rotate, or otherwise
move, into open extended travel range 620.

[0073] In an alternate embodiment, outer spring 600 can be replaced with an inner
spring. The inner spring can be positioned between trigger 610 and an inner rotational
hard stop, or an inner portion of a housing of the controller. Further, the inner spring
can pull trigger 610 such that trigger 610 is not resting at, or otherwise making contact
with, an outer rotational hard stop, or an outer portion of a housing of the controller (i.e.,

such that extended travel range 620 is created). In this alternate embodiment, a
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stiffness of inner spring can be calculated in order to avoid pulling trigger 610 so that
trigger 610 is resting at, or otherwise making contact with, an inner rotational hard stop,
or an inner portion of a housing of the controller.

[0074] Fig. 7 illustrates a controller that includes an extended frame 700 that creates
a closed extended travel range 730 for a trigger 710 to move within when trigger 710 is
in a maximum closed position outside of closed extended travel range 730, according to
an embodiment of the invention. In the illustrated embodiment, extended frame 700 is
an example of a haptic diminishment prevention component, and is an extension of an
outer portion of a housing of the controller. As previously described, in a standard
trigger design, a trigger haptic effect can be greatly diminished when a trigger (such as
trigger 710) is a maximum closed position (e.g., when a user fully presses the trigger so
that the trigger is grounded to an inner portion of a housing). In order to increase a
magnitude of a trigger haptic effect when the trigger is in a maximum closed position
outside of a closed extended travel range, an extended frame (such as extended frame
700) can be used as grounding for an object (such as object 720) that moves the
trigger. In this situation, even when the trigger has fully moved to a maximum closed
position outside of the closed extended travel range, the trigger can still move against
the object and a significant haptic feedback sensation can be generated at the trigger.
[0075] Fig. 7 includes views 701 and 702. View 701 is a view of the controller where
object 720 (e.g., a user’s finger) has pushed, pulled, or otherwise moved trigger 710,
and where object 720 is grounded (i.e., bottomed out) on extended frame 700.

Because object 720 is grounded on extended frame 700, trigger 710 is not resting at, or

otherwise making contact with, an inner rotational hard stop, or an inner portion of a
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housing of the controller, when trigger 710 is in a maximum closed position outside of
closed extended travel range 730. In other words, extended frame 700 creates closed
extended travel range 730, where closed extended travel range 730 is a range that
trigger 710 can rotate, or otherwise move, within, in response to a force that is produced
by a targeted motor or actuator and applied to trigger 710. By creating closed extended
travel range 730, extended frame 700 can prevent trigger 710 from grounding on the
inner rotational hard stop, or the inner portion of the housing, when trigger 710 rotates,
or otherwise moves, in response to the force that is applied to trigger 710. This can
increase a magnitude of a trigger haptic effect (e.g., kinesthetic haptic effect)
experienced at trigger 710.

[0076] View 702 is a view of the controller where a targeted motor or actuator
applies a force to trigger 710, and trigger 710 rotates, or otherwise moves, in response
to the force. As illustrated in view 702 of Fig. 7, trigger 710 rotates, or otherwise moves,
into closed extended travel range 730, and occupies at least a portion of closed
extended travel range 730.

[0077] In an alternate embodiment, extended frame 700 can be replaced with an
inner spring. The inner spring can be positioned between trigger 710 and an inner
rotational hard stop, or an inner portion of a housing of the controller. Further, the inner
spring can push trigger 710 where object 720 has pushed, pulled, or otherwise moved
trigger 710 such that trigger 710 is not resting at, or otherwise making contact with, an
inner rotational hard stop, or an inner portion of a housing of the controller (i.e., such
that closed extended travel range 730 is created). In this alternate embodiment, a

stiffness of inner spring can be calculated in order to provide sufficient resistance to
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prevent trigger 710 from resting at, or otherwise making contact with, an inner rotational
hard stop, or an inner portion of a housing of the controller.

[0078] Fig. 8 illustrates a functional block diagram of a controller 800 suitable for use
with the embodiments of the present invention.

[0079]  As illustrated in Fig. 8, controller 800 may include one or more of a variety of
user input elements. A user input element may refer to any interface device
manipulated by the user to interact with host computer 804. Example user input
elements include analog or digital joy stick 810, button 814, trigger 818, and the like. As
understood by one of ordinary skill in the art, one or more of each user input element
may be included on controller 800. For example, the present description of trigger 818
does not limit controller 800 to a single trigger. Similarly, those skilled in the art
understand that multiple analog or digital sticks, buttons, and other user input elements
may be used.

[0080] Controller 800 may include local processor 808. Local processor 808 may
exchange commands and data with host computer 804 via connection 805. Connection
805 may be a wired or wireless connection using one or more communication protocols
known to those skilled in the art. In some instances, controller 800 may be alternatively
configured to not include local processor 808. Here, input/output signals from controller
800 may be handled and processed directly by host computer 804. Host computer 804
may be a gaming device console and display device 806 may be screen which is
operably coupled to the gaming device console. In some instances, host computer 804

and display device 806 may be combined into a single device.
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[0081]  Controller 800 may include targeted actuators 812, 816, 820 (e.g., motors) to
directly drive each of the user input elements thereof as well as one or more general or
rumble actuators 822, 824 operably coupled to housing 802 in a location where a hand
of the user is generally located. More particularly, analog or digital stick 810 includes a
targeted actuator or motor 812 operably coupled thereto, button 814 includes a targeted
actuator or motor 816 operably coupled thereto, and trigger 818 includes a targeted
actuator or motor 820 operably coupled thereto. In addition to a plurality of targeted
actuators, controller 800 includes a position sensor operably coupled to each of the user
input elements thereof. More particularly, analog or digital stick 810 includes a position
sensor 811 operably coupled thereto, button 814 includes a position sensor 815
operably coupled thereto, and trigger 818 includes a position sensor 819 operably
coupled thereto. Local processor 808 is operably coupled to targeted actuators 812,
816, 820 as well as position sensors 811, 815, 819 of analog or digital stick 810, button
814, and trigger 818, respectively. In response to signals received from position
sensors 811, 815, 819, local processor 808 instructs targeted actuators 812, 816, 820 to
provide directed or targeted kinesthetic effects directly to analog or digital stick 810,
button 814, and trigger 818, respectively. Such targeted kinesthetic effects are
discernible or distinguishable from general or rumble haptic effects produced by general
actuators 822, 824 along the entire body of the controller. The collective haptic effects
provide the user with a greater sense of immersion to the game as multiple modalities
are being simultaneously engaged (e.g., video, audio, and haptics).

[0082] Figs. 9A and 9B illustrate different views of a controller 900 suitable for use

with the embodiments of the present invention. As shown in Figs. 9A and Fig. 9B,
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controller 900 may include a variety of components such as housing 902, analog or
digital joy stick 910, button(s) 914, trigger 918, and rumble actuators 922 and 924.
[0083] Housing 902 is shaped to easily accommodate user gripping of controller 900.
Controller 900 is an example embodiment of a controller, and the embodiments of the
invention may be readily applied to other controller shapes.

[0084]  Accordingly, the embodiments of the present invention extend the range and
capabilities of user input elements. In addition, a wider range of haptic effects can be
achieved by rendering the haptic effects at definable positions of the user input
elements.

[0085] One having ordinary skill in the art will readily understand that the invention
as discussed above may be practiced with steps in a different order, and/or with
elements in configurations which are different than those which are disclosed.
Therefore, although the invention has been described based upon these preferred
embodiments, it would be apparent to those of skill in the art that certain modifications,
variations, and alternative constructions would be apparent, while remaining within the
spirit and scope of the invention. In order to determine the metes and bounds of the

invention, therefore, reference should be made to the appended claims.
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WE CLAIM:

1. A method for rendering a haptic effect at a user input element associated with a

haptic output device, the method comprising:

defining a primary range and a secondary range of positions for the user input
element associated with the haptic output device;

defining a boundary range of positions for the user input element associated
with the haptic output device, the boundary range partially overlapping each of the
primary and secondary ranges;

monitoring a position of the user input element; and

rendering the haptic effect in response to an entry of the user input element to

positions within the boundary range.
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ABSTRACT
Systems and methods for rendering a haptic effect at a user input element associated
with a haptic output device are provided. A primary range and a secondary range of
positions are defined for the user input element associated with the haptic output
device. In addition, a boundary range of positions is defined for the user input element
associated with the haptic output device, the boundary range partially overlapping each
of the primary and secondary ranges. A position of the user input element is monitored,
and the haptic effect rendered in response to an entry of the user input element to

positions within the boundary range.
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and regions competing for global investment; and counsels U.S. economic development organizations on investment
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of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserl ocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

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.

/tnguyen/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/058,399
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (8), of (©) N/A N/A N/A N/A 300
SEARCH FEE
(27 CFR 1.16(K). i, or (m) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR1.16(0), (B}, or (2) N/A N/A N/A N/A 760
(nggé\RLglG_(%;MS 1 minus 20= OR |x 100 = 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total * i - =
s (37 CF;I 16(i)) Mins OR |x
) Independent * Minus | *** =
5 (37 CFR 1.16(h) OR |x
<§( 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) RATE(S) FEE(S)
E AMENDMENT PAID FOR
L Total * Minus | ** = =
= (37 CF?H.IB(H) OR |« -
% Independent * Minus | *** = = OR X =
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

EX1002-76




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 |
T9047-22090US02;
16/058,399 08/08/2018 Srivatsav VENKATESAN IMM631C1
CONFIRMATION NO. 2869
95000 FORMALITIES LETTER

MILES & STOCKBRIDGE P.C.

Immrsion Corporaton O O AR

1751 Pinnacle Drive
Suite 1500
Tysons Corner, VA 22102-3833

Date Mailed: 08/29/2018

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

* The statutory basic filing fee is missing.
* The application search fee must be submitted.
* The application examination fee must be submitted.
« Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+ $ 300 basic filing fee.

+$ 160 surcharge.

+$ 660 search fee.

« $ 760 examination fee.

+ $(0) previous unapplied payment amount.

+$1880 TOTAL FEE BALANCE DUE.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserl ocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

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.

/tnguyen/
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Electronic Patent Application Fee Transmittal

Application Number:

16058399

Filing Date:

08-Aug-2018

Title of Invention:

POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC

OUTPUT DEVICE

First Named Inventor/Applicant Name:

Srivatsav VENKATESAN

Filer:

Andrew Wadie Wahba/Hilary Shannon

Attorney Docket Number:

T9047-22090US02; IMM631C1

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160

Petition:
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1880
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Electronic Acknowledgement Receipt

EFS ID: 34123501
Application Number: 16058399
International Application Number:
Confirmation Number: 2869
Title of Invention: POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC
: OUTPUT DEVICE
First Named Inventor/Applicant Name: Srivatsav VENKATESAN
Customer Number: 95000
Filer: Andrew Wadie Wahba/Hilary Shannon
Filer Authorized By: Andrew Wadie Wahba
Attorney Docket Number: T9047-22090US02; IMM631C1
Receipt Date: 26-0CT-2018
Filing Date: 08-AUG-2018
Time Stamp: 14:33:03
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1880
RAM confirmation Number 102918INTEFSW00001047501165
Deposit Account 501165
Authorized User Hilary Shannon

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y M . . 9
Number Message Digest | Part/.zip| (if appl.)
83676
1 Applicant Response to Pre-Bxam | - 15047.57090U502-NTFMP.pdf no 2
Formalities Notice
980d69f2a56863a8e584bf7a06802b0fa593)
6e57
Warnings:
Information:
37320
2 Fee Worksheet (SB06) fee-info.pdf no 2
93cfe7d5b876943418e9ch9f468a980a323(
e00e
Warnings:
Information:
Total Files Size (in bytes){ 120996

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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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 RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
16/058,399 08/08/2018 1880 T9047-22090US02; IMM631C1 1 1
CONFIRMATION NO. 2869
95000 UPDATED FILING RECEIPT

immersion Gorporaion OO L

1751 Pinnacle Drive
Suite 1500
Tysons Corner, VA 22102-3833

Date Mailed: 10/30/2018

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)
Srivatsav VENKATESAN, Sunnyvale, CA;
Kaniyalal SHAH, Fremont, CA;
Douglas George BILLINGTON, Campbell, CA;
Aaron KAPELUS, Jamaica Plain, MA;
Stephen RANK, San Jose, CA;
Daniel PARKER, San Jose, CA,;

Applicant(s)
Immersion Corporation, San Jose, CA;

Power of Attorney: The patent practitioners associated with Customer Number 95000

Domestic Priority data as claimed by applicant
This application is a CON of 14/979,321 12/22/2015 PAT 10073523
which claims benefit of 62/096,251 12/23/2014

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.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 08/28/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/058,399

Projected Publication Date: 02/07/2019
Non-Publication Request: No

Early Publication Request: No
Title

POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT
DEVICE

Preliminary Class

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
page 2 of 4
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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).

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
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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 16/058,399
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (8), of (©) N/A N/A N/A N/A 300
SEARCH FEE
(27 CFR 1.16(K). i, or (m) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR1.16(0), (B}, or (2) N/A N/A N/A N/A 760
(nggé\RLglG_(%;MS 1 minus 20= OR |x 100 = 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total * i - =
s (37 CF;I 16(i)) Mins OR |x
) Independent * Minus | *** =
5 (37 CFR 1.16(h) OR |x
<§( 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) RATE(S) FEE(S)
E AMENDMENT PAID FOR
L Total * Minus | ** = =
= (37 CF?H.IB(H) OR |« -
% Independent * Minus | *** = = OR X =
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
T9047-22090US02;
16/058,399 08/08/2018 Srivatsav VENKATESAN IMM631C1
CONFIRMATION NO. 2869
95000 PUBLICATION NOTICE

MILES & STOCKBRIDGE P.C.

Immersion Corporati A0 00 R BT A0 0 A
immersion Corporation I

Suite 1500

Tysons Corner, VA 22102-3833

Title:POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT DEVICE

Publication No.US-2019-0041990-A1
Publication Date:02/07/2019

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
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, 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
https://portal.uspto.gov/pair/PublicPair. 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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Under the Paperwork Reduction Act of 1995, no persons are req

ired to respond to a collection of informa

PTO/SB/06 (09-11)

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

tion unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Aeplication or Docket Number | Fiing Date
Substitute for Form PTO-875 16/058,399 08/08/2018 (7o be Mailed
ENTITY: LARGe (JsmaLL (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 GFR 1.16(K), (i), or (m)) N/A N/A N/A
E] EXAMINATION FEE
(37 CFR 1.16(0), (p), or () NiA NiA N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x $100 =
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
[:]/C\:IT:;LI??;ION SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[:] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
| 07/22/2019 Z‘E#"EAF'{N'NG ’;H'&"\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - —
=| o 20 Mins |+ 20 -0 x 5100 - 0
E !gdgg{e]n%?hr;)t «3 Minus | ** 3 =0 x $460 = 0
< | U Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
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Patent

IN THE U.S. PATENT AND TRADEMARK OFFICE

Application No.: 16/058,399 Confirmation No.: 2869

Application of: Srivatsav VENKATESAN et al.| Group Art Unit: 3715

Filing Date: August 8, 2018 Examiner: Paul Anthony D’AGOSTINO
Title: POSITION CONTROL OF A USER Docket No.: T9047-22090US02;
INPUT ELEMENT ASSOCIATED WITH A IMM631CA1

HAPTIC OUTPUT DEVICE Customer No.: 95000

PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Commissioner:
Preliminary to examination, please amend the above-identified application as
follows.
Amendments to the Claims are reflected in the listing of the claims which begin

on page 2 of this paper.

Remarks/Arguments begin on page 6 of this paper.

U.S. Patent Application No. 16/058,399
Page 1 of 6
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Amendments to the Claims:

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

application.

Listing of Claims:

1. A method for rendering-a-haptic-effectat controlling a user input element
associated with a haptic output device, the method comprising:

defining position and range information a-primaryrange-and-a-secondaryrange
efpesitions for the user input element associated with the haptic output device,

including a primary range of positions, a secondary range of positions, and a boundary

range of positions, wherein the boundary range of positions partially overlaps each of

the primary range of positions and the secondary range of positions; and

rendering [[the]] a haptic effect in response to an entry of the user input element

to one or more positions within the boundary range of positions.

2. (New) The method of claim 1, wherein one of the primary range of
positions, the secondary range of positions, and the boundary range of positions is
calculated based on a movement of the user input element from a maximum out

position to a grounding position.

3. (New) The method of claim 1, wherein a profile for the user input element
is calculated by mapping each position of the user input element to an analog to digital

conversion value.

4. (New) The method of claim 3, wherein the profile for the user input

element is an increasing profile or a decreasing profile.

U.S. Patent Application No. 16/058,399
Page 2 of 6
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5. (New) The method of claim 1, wherein a normalized profile for the user
input element is calculated by removing at least one of the secondary range of positions

or the boundary range of positions from mapped analog to digital conversion values.

6. (New) The method of claim 1, further comprising monitoring a position of

the user input element.

7. (New) The method of claim 6, further comprising adjusting a profile and a
normalized profile of the user input element to adjust for a change to a resting position

of the user input element.

8. (New) A non-transitory computer readable storage medium storing a
program configured to be executed by a processor, the program comprising instructions
for:

defining position and range information a user input element associated with the
haptic output device, including a primary range of positions, a secondary range of
positions, and a boundary range of positions, wherein the boundary range of positions
partially overlaps each of the primary range of positions and the secondary range of
positions; and

rendering a haptic effect in response to an entry of the user input element to one

or more positions within the boundary range of positions.

9. (New) The non-transitory computer readable storage medium of claim 8,
wherein one of the primary range of positions, the secondary range of positions, and the
boundary range of positions is calculated based on a movement of the user input

element from a maximum out position to a grounding position.

U.S. Patent Application No. 16/058,399
Page 3 of 6
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10.  (New) The non-transitory computer readable storage medium of claim 8,
wherein a profile for the user input element is calculated by mapping each position of

the user input element to an analog to digital conversion value.

11.  (New) The non-transitory computer readable storage medium of claim 10,
wherein the profile for the user input element is an increasing profile or a decreasing

profile.

12.  (New) The non-transitory computer readable storage medium of claim 8,
wherein a normalized profile for the user input element is calculated by removing at
least one of the secondary range of positions or the boundary range of positions from

mapped analog to digital conversion values.

13.  (New) The non-transitory computer readable storage medium of claim 8,

further comprising instructions for monitoring a position of the user input element.

14.  (New) The non-transitory computer readable storage medium of claim 13,
further comprising instructions for adjusting a profile and a normalized profile of the user

input element to adjust for a change to a resting position of the user input element.

15.  (New) A device comprising:

a processor; and

a memory storing a program for execution by the processor, the program
including instructions for:

defining position and range information a user input element associated with the
haptic output device, including a primary range of positions, a secondary range of
positions, and a boundary range of positions, wherein the boundary range of positions
partially overlaps each of the primary range of positions and the secondary range of
positions; and

rendering a haptic effect in response to an entry of the user input element to one

or more positions within the boundary range of positions.

U.S. Patent Application No. 16/058,399
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16.  (New) The device of claim 15, wherein one of the primary range of
positions, the secondary range of positions, and the boundary range of positions is
calculated based on a movement of the user input element from a maximum out

position to a grounding position.

17.  (New) The device of claim 15, wherein a profile for the user input element
is calculated by mapping each position of the user input element to an analog to digital

conversion value.

8. (New) The device of claim 15, wherein a normalized profile for the user
input element is calculated by removing at least one of the secondary range of positions

or the boundary range of positions from mapped analog to digital conversion values.

19.  (New) The device of claim 15, further comprising instructions for

monitoring a position of the user input element.

20.  (New) The device of claim 19, further comprising instructions for adjusting
a profile and a normalized profile of the user input element to adjust for a change to a

resting position of the user input element.

U.S. Patent Application No. 16/058,399
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REMARKS

Claim 1 has been amended. New claims 2-20 have been added. No new matter
has been introduced. Accordingly, the application now includes claims 1-20. Support
for the amendments may be found in paragraphs [0064]-[0069] of the instant
application.

Applicant respectfully requests that the claim amendments be entered into the
record prior to examination and consideration of this application.

The Examiner is invited and urged to contact the undersigned to discuss any
matter concerning this application.

No fee should be required for this submission. However, should any fee be
required, the Commissioner is authorized to charge any such fee to Counsel's Deposit

Account 50-1165.

Respectfully submitted,

Date: July 22, 2019 {Andrew W. Wahba/
Andrew W. Wahba
Attorney for Applicant
Registration No. 73,661

Customer No. 95000

Miles & Stockbridge P.C.

1751 Pinnacle Drive, Suite 1500
Tysons Corner, VA 22102-3833
Telephone: 703-738-0155

Email: gwahbafmilesstockbridas com
AWW:has

U.S. Patent Application No. 16/058,399
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7) Claim(s) 1 is/are rejected.

8) [ Claim(s)____is/are objected to.
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* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
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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).
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Application/Control Number: 16/058,399 Page 2
Art Unit: 3715

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AlA.

Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the
basis for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —

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

(a)(2) the claimed invention was described in a patent issued under section 151, or in an

application for patent published or deemed published under section 122(b), in which the

patent or application, as the case may be, names another inventor and was effectively filed

before the effective filing date of the claimed invention.
3. Claim 1 is rejected under 35 U.S.C. § 102 (a1)}(a2) as being anticipated by U.S. Pat.
Pub. No. 2006/0142657 to Quaid et al..

Quaid discloses a method for rendering a haptic effect at a user input element
associated with a haptic output device, the method comprising:

defining a primary range and a secondary range of positions for the user input element
associated with the haptic output device (Quaid discloses distances in proximity to boundaries,
each distance is a range and a plurality of distances form a plurality of ranges [0179], for
example any of the parts of the anatomy [0108] constitute first and second ranges relative to the
boundary);

defining a boundary range of positions for the user input element associated with the
haptic output device, the boundary range partially overlapping each of the primary and

secondary ranges (among the distances is a haptic boundary [0179]);

EX1002-100



Application/Control Number: 16/058,399 Page 3
Art Unit: 3715

monitoring a position of the user input element [0179]; and rendering the haptic effect in
response to an entry of the user input element to positions within the boundary range (Quaid
discloses that as a tool 50 approaches or contacts the haptic boundary, the haptic device 30 will

exert a force [0179]).

Conclusion
4. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure is in the Notice of References Cited.
5. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Paul A. D’Agostino whose telephone number is (571) 270-1992.
6. Examiner interviews are available via telephone, in-person, and video conferencing
using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.
7. If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Dmitry Suhol can be reached on (571) 272-4430. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.
8. Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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( Not for submission under 37 CFR 1.29)

Examiner Name ‘

Attorney Docket Number | T9047-22090US02; IMM6E31C1

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

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

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

X 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 /Andrew W. Wahba/ Date (YYYY-MM-DD) 2018-08-08

Name/Print Andrew W. Wahba Registration Number |73661

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.5.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 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.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.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov
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16/058,399 08/08/2018 Srivatsav VENKATESAN T9047-22090US02; 2869
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Immersion Corporation D'AGOSTINO, PAUL ANTHONY
1751 Pinnacle Drive
Suite 1500 | ART UNIT | PAPER NUMBER |
Tysons Corner, VA 22102-3833 3715
| NOTIFICATION DATE | DELIVERY MODE |
08/07/2019 ELECTRONIC

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

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

Ipdocketing@MilesStockbridge.com
awahba @milesstockbridge.com
eofficeaction@appcoll.com
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Application No. Applicant(s)

16/058,399 VENKATESAN et al.
Applicant-Initiated Interview Summary Examiner Art Unit AIA (FITF) Status
PAUL A D'AGOSTINO | 3715 Yes

All participants (applicant, applicants representative, PTO personnel):

(1) Paul D'Agostino. @ ___
(2) Andrew Wahba. 4 ___.

Date of Interview: 02 August 2019.

Type: Telephonic  [J Video Conference
() Personal [copy given to: [T applicant [ applicant's representative]

Exhibit shown or demonstration conducted:  [J Yes No.
If Yes, brief description:

Issues Discussed (J101  (J112 ([J102 ([J103 MOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: n/a.

Identification of prior art discussed: None.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant and Examiner agreed to a new first office action. Applicant's preliminary amendment was timely submitted
but not timely posted by the Office to the Examiner's docket..

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

(O Attachment

/PAUL A D'AGOSTINO/
Primary Examiner, Art Unit 3715

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20190802

EX1002-114




Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C.
132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out
typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the conclusion of
the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicants correspondence address either with or prior
to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other circumstances dictate, the
Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

- Name of applicant

- Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

- An indication whether or not an exhibit was shown or a demonstration conducted

- An identification of the specific prior art discussed
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the
interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted -
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on
the Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)
6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed
by the examiner.

Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate,

the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording
the substance of the interview along with the date and the examiners initials.
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Patent

IN THE U.S. PATENT AND TRADEMARK OFFICE

Application No.: 16/058,399 Confirmation No.: 2869

Application of: Srivatsav VENKATESAN et al.| Group Art Unit: 3715

Filing Date: August 8, 2018 Examiner: Paul Anthony D’AGOSTINO
Title: POSITION CONTROL OF A USER Docket No.: T9047-22090US02;
INPUT ELEMENT ASSOCIATED WITH A IMM631CA1

HAPTIC OUTPUT DEVICE Customer No.: 95000

SUPPLEMENTAL AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Commissioner:
Preliminary to examination, and supplemental to the Preliminary Amendment
filed on July 22, 2019, please amend the above-identified application as follows.
Amendments to the Claims are reflected in the listing of the claims which begin

on page 2 of this paper.

Remarks/Arguments begin on page 6 of this paper.

U.S. Patent Application No. 16/058,399
T9047\22090US02\4832-9592-1055.v1 Page 10of 6
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Amendments to the Claims:

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

application.

Listing of Claims:

1. (Previously Presented) A method for controlling a user input element
associated with a haptic output device, the method comprising:

defining position and range information for the user input element associated with
the haptic output device, including a primary range of positions, a secondary range of
positions, and a boundary range of positions, wherein the boundary range of positions
partially overlaps each of the primary range of positions and the secondary range of
positions; and

rendering a haptic effect in response to an entry of the user input element to one
or more positions within the boundary range of positions.

2. (Previously Presented) The method of claim 1, wherein one of the primary
range of positions, the secondary range of positions, and the boundary range of
positions is calculated based on a movement of the user input element from a maximum

out position to a grounding position.
3. (Previously Presented) The method of claim 1, wherein a profile for the
user input element is calculated by mapping each position of the user input element to

an analog to digital conversion value.

4. (Previously Presented) The method of claim 3, wherein the profile for the

user input element is an increasing profile or a decreasing profile.

5. (Previously Presented) The method of claim 1, wherein a normalized

profile for the user input element is calculated by removing at least one of the secondary

U.S. Patent Application No. 16/058,399
T9047\22090US02\4832-9592-1055.v1 Page 2 of 6
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range of positions or the boundary range of positions from mapped analog to digital

conversion values.

6. (Previously Presented) The method of claim 1, further comprising

monitoring a position of the user input element.

7. (Currently Amended) The method of claim &1, further comprising adjusting
a profile and a normalized profile of the user input element to adjust for a change to a

resting position of the user input element.

8. (Previously Presented) A non-transitory computer readable storage
medium storing a program configured to be executed by a processor, the program
comprising instructions for:

defining position and range information a user input element associated with the
haptic output device, including a primary range of positions, a secondary range of
positions, and a boundary range of positions, wherein the boundary range of positions
partially overlaps each of the primary range of positions and the secondary range of
positions; and

rendering a haptic effect in response to an entry of the user input element to one

or more positions within the boundary range of positions.

9. (Previously Presented) The non-transitory computer readable storage
medium of claim 8, wherein one of the primary range of positions, the secondary range
of positions, and the boundary range of positions is calculated based on a movement of

the user input element from a maximum out position to a grounding position.
10.  (Previously Presented) The non-transitory computer readable storage

medium of claim 8, wherein a profile for the user input element is calculated by mapping

each position of the user input element to an analog to digital conversion value.

U.S. Patent Application No. 16/058,399
T9047\22090US02\4832-9592-1055.v1 Page 3 of 6

EX1002-118



11.  (Previously Presented) The non-transitory computer readable storage
medium of claim 10, wherein the profile for the user input element is an increasing

profile or a decreasing profile.

12.  (Previously Presented) The non-transitory computer readable storage
medium of claim 8, wherein a normalized profile for the user input element is calculated
by removing at least one of the secondary range of positions or the boundary range of

positions from mapped analog to digital conversion values.

13.  (Previously Presented) The non-transitory computer readable storage
medium of claim 8, further comprising instructions for monitoring a position of the user

input element.

14.  (Previously Presented) The non-transitory computer readable storage
medium of claim 13, further comprising instructions for adjusting a profile and a
normalized profile of the user input element to adjust for a change to a resting position

of the user input element.

15.  (Previously Presented) A device comprising:

a processor; and

a memory storing a program for execution by the processor, the program
including instructions for:

defining position and range information a user input element associated with the
haptic output device, including a primary range of positions, a secondary range of
positions, and a boundary range of positions, wherein the boundary range of positions
partially overlaps each of the primary range of positions and the secondary range of
positions; and

rendering a haptic effect in response to an entry of the user input element to one

or more positions within the boundary range of positions.

U.S. Patent Application No. 16/058,399
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16. (Previously Presented) The device of claim 15, wherein one of the primary
range of positions, the secondary range of positions, and the boundary range of
positions is calculated based on a movement of the user input element from a maximum

out position to a grounding position.

17. (Previously Presented) The device of claim 15, wherein a profile for the user
input element is calculated by mapping each position of the user input element to an

analog to digital conversion value.

18. (Previously Presented) The device of claim 15, wherein a normalized profile
for the user input element is calculated by removing at least one of the secondary range
of positions or the boundary range of positions from mapped analog to digital

conversion values.

19. (Previously Presented) The device of claim 15, further comprising

instructions for monitoring a position of the user input element.
20. (Previously Presented) The device of claim 19, further comprising

instructions for adjusting a profile and a normalized profile of the user input element to

adjust for a change to a resting position of the user input element.

U.S. Patent Application No. 16/058,399
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REMARKS

Applicant thanks the Examiner for taking the time to conduct a telephonic
interview with the Applicant’s representative on August 2, 2019, and agreeing to
withdraw the Non-Final Office Action dated July 25, 2019.

Claim 7 has been amended to correct a minor informality. No new matter has
been introduced. Accordingly, the application continues to include claims 1-20.

Applicant respectfully requests that the claim amendments be entered into the
record prior to examination and consideration of this application.

The Examiner is invited and urged to contact the undersigned to discuss any
matter concerning this application.

No fee should be required for this submission. However, should any fee be
required, the Commissioner is authorized to charge any such fee to Counsel's Deposit

Account 50-1165.

Respectfully submitted,

Date: August 30, 2019 {Andrew W. Wahba/
Andrew W. Wahba
Attorney for Applicant
Registration No. 73,661

Customer No. 95000

Miles & Stockbridge P.C.

1751 Pinnacle Drive, Suite 1500
Tysons Corner, VA 22102-3833
Telephone: 703-738-0155

Email: awahba@milesstockbridgs com
AWW:has
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FROBLEM TO BE SOLVED: To provide
devices with targeted aciuators coupled to
user input elerments such that the hapltic g
affect ig fransmitied {o the
glements SOLUTION: A haptic periphersl
comprises a housing, a user input
glement, a position sensor coupled o the
aglement, and an actualor iocated within
the housing and coupled o the slement.
The position sensor is configured o
detect a position of the user input element
and to send the position 10 & processor,
The gotuator is configured to receive a .
haptic effect drive signal from the L

processor and 1o output a fores in responss o the haptic effect drive signal from the
processor. The force is fransmitied to the user input glement as a kinasthetic haptic
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affect. The haptic peripheral may include a mechanical ampiification system coupled o
the acluator and configured o increase the force output by the actuator. The increassd
force is transmitted from the mechanical amplification system o the user input element

as a kinesthetic haptic effect.
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EENLZHMBLECY—1112KA. 221148, BCEGE 3B yH—1
15Z A, FPUHF—1 18, HOLKHEEETNBMHEBEL>Y -1 19FZRAS, a—FH
Wurwy 108N, 22— w b TP Far—&F—112, 116, 1208, YVaAg
ATFrawZ110, RF1 14, RCPUH—~1180fBEY—111., 115,
119 FNFNESENE, FHASECEWTEIIHDHRFMACBHEHEI NS XS, i@EE
H—111, 115, 119»P6TBETNLEZEBLEEZFLTC. 2—AL oy 10
B, ¥—Fw b7V Far—F—112, 116, 120k LT. EatEESHRX
BEX—Y v b EHFHHNEEYa A AT v 2110, BE1 14, RTUMYIH—118I
FRNFNEBREMHIZISEm DTS, TOEXSHEAX—F v bEBPRRZ. 2T ¥ F o
I—%—122, 124&E->T3brO0—5—OKKkP.RELE-> TEREN D &k
SR, §hHLbESVTIVMESRIEN LU THAINMEXIXFAETH L. EROBEHO K
# (multiple modalities) . BIAWE. M. BFF. RUMMMB (haptics) PRKICELET
BrE RSLIEMBGRE. F—LAINDEVEHEVWEBARZPI—F—Icdkdd,

[o018]

TCT.R4%28BI 3, M4FZ, 3,2 —F— 1 000HRBEEERERT IS
NGV 1T O02ARMOBAIANTVWREZIXY PO —F— 1000~ OBREKTHS, k-
UH—118¢, igtk>ryv—1190¢, F—F v N7 & Farn—R—XIFE—H2—12
DLORBEMNBEEPEIOFEMCHHAINSG, IRENTAELY, FUH—118&., fi
B —119¢, —F 9y 7 5Farz—F—-XRRE—-%—120H8, "NTI5
1O 2HERBYEINREENAZ C N LYEFECIER LS, ok, Ha4kkE+Y H—
11 8DANTRENTVLEN, —F vy FHEDIREXLETEAAEMESREEIREI 22—
H—AANZLAYMNCERT Z DK, AEOBEEKERE, Ya AT XFs w7110, i
B Y—111, RG-S 72 F22—2—XFE—F—112C@ELT. T
i, K21 14, fige>¥y—115, RUEX—FTFYv T IZFa2—H2—XiFE—%2—
11 ICELTHAVLVTLEE WD A YERECIHBEINS,

[001 9]

fEEYY—119&., FPUDH—118D0MNMEBEERBISZLICERINS L L &I,
CoOfBEo—ANL oLy Y 108 (H4KKKERLTVLEY) KEREIT S XS EEHRE
M, M40EREBETE., FPUHF—118KEF, BEBOAPBRCNREENZ2ERBH 11 7
FEH, BREH 11 7TE, 2—F—CEBdHNHB PV HF—LmAasenhzcixzd., PUKH
—FZHEMNBCLEY. i@tV —1191F, LA—F—L126%FNLTHrFYHT—11
BILESENB, LARA—TF7—L1261F, bXIVEESNAIAF10MEB1 25, THk
FH2OWMM1 27TLE2FHIT D, FUH—1 18, LA—F—L12600#xa?2 ot
L1 27CWmy2{FFoeh., i@y —119EF. L3I—F—Ll2680ryIEEEnN
LZEIOEEI 25 ensd, 2—F—RrUH—118%2FHHhrT L. 94%bb
WEI 2L, LB H1 1L 7THEHKL. PUF—1 18R MIAHA—WT, OFETEDLES
HHhicHEST S, LA—TFT—AL1 2608201278 —118¢ LLICHES
L. 3 abbEEL, LA—-7—L1 264, tIHEEEINSZ3E 10 25 0HM
dhabbEYICHEETS, B —1198@., LA—F7—L126RUTCFUHF—11
SOEIEMEBEODEEE#N AR LTHEEBL, coOE#HARYIE2o—Ail 7oty
H108ICERBITS. AHMBLCLEVWTIoFMICHHAE LS K, A5 PV H 14
BRUEGH A X FPOBRLELT, BR3BEREIEZ—F vy b T 7rFa2r2—42—XRIEFE
—H— 120> THRHENTE &L, ~EHEERBICEVWT., @Y —11 918
FraA—E2—T3F, FlzxE, BEEELAEVS, kv —, Erxrrao—¥—
VER— VR BEREBER LY —F0, YEBERHIFCBOWTHAUOMO 2
ToMBEyY LTt E, REHAOHOHBEE (KRLTLEWY) KBLT, i
By —119@3PUH—118IKEEFHSTLTE XL, ZOBES. idk>¥—11
9L RFUH—118DHMEEETIZL AT —LEEELZL,

[o020]

B Y—1193LS—7—L126RUCFVH—1 1 80EEMNBEOELEZ KT
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T2L0THBA. REV1I 14LEEGENZMNMBRCY—115REYaART 2w 7
11 0KHEEETADZIMNEBELY —1 1 1@, PUA—1 18 kBELTRLAELS ZEEE
HTEEL, FEDODA—F—AAZ VALY IFDEGH AR PE2HRETDSIISEERLTE
B 2EYUYEFRLETHBINEZ THEAI. #IZE. FE2Z21 1 40T —1 15
F, B2 1140EREFH LR ITEES (FabERX1 14T ENBRH) &
HHITBZXDEBRKLTERY, Ya A AF s v 711 00MBE2T—1 115, 1D
XEHEBEOBHEATDOYaATAT v 21 1 00FB (ThhbEI3A4AF 2w 2711
OMEAE. BA., E. XEEFCPHHEHANCHHIPZNEZRR) Z2RETSISIKHEBELTLE
Vo

[002 1]

BR—HF 9 b T IVFar—F2—XEFE—F—120., BEyZ7+128FMLTHRY
H—118ki&EIN, LDEFWICE, BE>>y7r1 28, —F v 77 Fa
T—R— 120K IENBZ LB, T—F 2 P79 Fan—F—120Hh56 L3
— 7 —L126DWBIDPEHB1 25X TCETS, ARy 7128, Y¥»7r128
ORENPLIA—T —L1 260EBEPIEEIT LS, LIA—T—L1 26051 DMK
Ml125cWmofHirohnsd, T—Fw b7 o7 Faz—F—1203o—AL7 oy ¥ 1
08 (HMA4IKKHARLTVLA W) PoMBEGRBRIIGCESEZET L. MEMNRREGES .
MBEYY—1 19X THEEZTNEFYVHF—1 1 8DMBIIEBELTEREINS., X
i, 2= 9w b7 7Far—H—120lF., a—Hl7aLuwyH 108D MEDHHRE
FHEBLEELT. BEUERZFYUHH—1 18T S, ToEMENICIR, —F v b
FHO2Fax—E2— 120, HEIy 7128 2HEREHITZ., thbbERES Y 7 b
128D hbbEERIIERIT, E, BRIy 7 1 280HEEIKCKD, LY
—7—L126RUTrUHN—118ORERTVEIVIEECINE., COBE, 21—
— B PrPUAH—1 1 8OEHNEFHR LIS, TOXSK, FEEy7h1 280 THEDE
EEAPUN—118IKEEEND,

[002 2]

RFEHO -EHERECBENT, 2—TF 9w b7 ¥F2x—2—120E, PYH—1138
EFMLEIET S, §9HLbBRUHF—1 182N ARACEBHLIEERIDIEI3RARET—X—T
BB, E—F—lcmMA T, 2—F v 77 Fa2x—%—120F.,. BEREEESE®. BEFIC
BELTEEILZEREER U —, BRI ZIRIZAHAL, WMIMET 7V F a2 m
—Z— BT IF iz —R—, FETIVFar—F—, Xk, E@HEESDREE L —F—
AATLAY P ERERTZOTFELRMORS TOFEFER L L TEX W, — R
BBlcBWT, 22— w75 Fazx—R—120B. 16mmOMaxontE—&%—TH
B, YUEEHPFCSCCHAO» ORABRAERMO X 7073 HEKDCE— X —
BUTS VYL ABRDCE—Z—¢LTEI Y, 2—5 v 7 IZFaz—4—1200D1#E
B AT T, PUN—118ICHIINT B LA TEDINORANEBIEES, OB
. FE®rLIE, BFLERKREI»PSEOR—F v TV FaL—R2—120D0RRRKHEHELT
MEENSE, 2—¥w b7 Fax—-2—1201EF0. 5mNm~40mNmDEEH KL
TEBHLTHE IV, FREFO—EFEHERELBEWVWT, T—5F v 7 Z¥Fax—%— 12 0IF
V12 VTE#HEINAEBEKE3I 4. S mNmOEZEEHFLY, XiE, 5VTER#BETHZH
HiCE 14, AmNmOEHILVIFFETE, YEBLCRBEFEINZ LS., whixe—
Z—IFxbbEmbtlrET—%—i, HEKELROLNS KK, 2R BEFIR I DB
SYyTMEMBCHLTIRMNEAEIESGN S, LBENIDEBAGTMEDREFERL T
LV, THE, BMLIFE—F— (1 2V THEHINZBEICE3I 4. 5mNmOEH
Ry, XiE. S5 VTE#FINLZESIKLR1 4., AmNmOESHILVZPEETLZE— X —
=) F. BEMBEBEZITDLELTE, FPUF—1 18 LTHBIRELERLAS EE LT,
BWERKAETNLI2BELIHES. v HEMEBREFPERLTE I, LAL, AOHFHN
E—HR—, ThbBEINIT—FZ—F. BF. IODEMTHAARID T, K51
MLTUTFTELOFMEFEIAI LIS, F7yAT7LEO0OBBBIECY AT LEEKTE
WP E—R— L LI HERHLT. KOO GMESRRCEDERIMEDREERLT
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X,

[o0o2 3]

FEO, n—ANTatyH 1 08P, BV —1196 Y H—HNBRTS
NEIEBHARYFPEPRHEXEIZELT, COPYVIF—-MNMBRET/ XQIEEH A IERA
Fa v V¥a—%R—104kEESTS, e, a—ALToryH 108K, Aoy
2—F— 104 0DEHKEERITY IFXBZA NIV Faxy FicRIE, ED
BEHEMEERRXR—F Y7V Far—F— 1 20KBEHRHTS, IZE. BiIffL T3 L=
VEEOREIRTHMFEREE, ZAP2yEa—2—104ba2>Fa—5—100
KWARPY—IvFEh, 2322, —5—100KKBVWT., a—H LTty P108~EIT
LTE—F 2 b7 7Farx—F2— 1 20 EHRRIAEHRENS, FAPIE2—H%2—10
4. F—F v TV Far—EF—120E>THAOThZHEDRO XL (B2
VRS, Yaadb, FErR, B TUE) Fogk#¥axr sy FEaEn—AL T oy H 10
SlicEHfLTE X, Fhickd, u—AHL oty 108, HAThsMEmRD
HEORFH (FIAE, XRETE., AER. #REENESF) CELTEA— T vy 79 Faxz—%
—120kE@eEd B, a—H L7y Y108, BEHELESETNA2ATY 109 (X
307y lHEERENTVS) AoBEMROZ AT, KEE, AEH. BENFE. X
BMOoORBEERHLTE K,

[002 4]

ZRTESBEDEIGHRE P -1 18 KEALTE LY, KO EEHEMICE., X
— W rFPIFaL—F—120&, PUHFH—11S8SEEEREGFL, §xbBHFL F|&
L. FPUH—1 1 80EGHFSERCT, 4—F vy b7V Fa2arn—&—120, PUKH
— 118 FEcERAPHALT, FhEe XD a—F—PLrUHT—118EZHTLEELL RS
P2l Td &, O3 ZERABZAZELLTS LI, §8bbE, PUH—MNEBXIZ
CFF 5y —L B3 52— ¥V —77a3a>BUTELTE Y, ZHBHO -EHERE
BT, 22—+ 77 Fax—K—120E., PrUH—1180D0wy 277 FE—F
KBWTA— V-0 TR2HITER3REAEROEHALTE LY, FloflicBnT. &
—Fw T2 F2T—R2—120&., PUHF— 118 LLEEHAZHAETE LEIZ LD,
FUF—1 18 LEFFyrFEHALTE L, LRENAZ I ODXEEHOFEEORFY
H—MBEXEa r—yaBWTHROIBEIMMMDB, 2O XS5, 2—F—HRLCETSF 7
YRrEARAE A ETEE (button click) i TW3, AEHOHEICH OEMmMPFEICB W
T X—F5Fw 7o Faxrx—%—120E@., FrUF—1 1 8Fza#ETHEELTHLII &S
HZEicEDFPUH—1 1 8 LESEHALTE X,

[o025]

AHHEO -EEEECBVWT., LAL7Z-EFHMEDNRIBENZEVEESETH S,
bbb, FOEHMEMBR BN TLIAEL, #EFEPE, flAE,. 2O X%k
REZ. 10ZUBN~1 003 VPDHERMEFNAEFTFILELTE LI, TD X3, X
— T wrTF I F L —F—120QF,. 2EHBREEIIAAT v IEBOTHVWENS T
PFaT R LEBLT, NEOVHARTCHBEZ N RO EET S, 2EHHRE 3 A A
Frwv i, MBYREVaARATF o v FCRBET ARSI, BARPEFELTEAEST S,
LAL, E#LaEdkc, EFMEHIREPI—F— i N LA FPcHEEREMRT Z 22—
wh7 OV FaL—R—Z2HITEZ3ayra—5—@F, MEDNEIAMXBZIETINSZLHLED
HBDLELOIENEZHEET S, METH L, ARHOERMRELEIC LS., BENETGME
BWRELI—V—ANTZ LA P EBRERHKI B X —F v TP IV F a2 —FFT BRI
FE—S—KBELTE., =9 b7 7F22—R2— 120, BEDEFPAINMXITIELER
ENBRENEZLELCOALRZLF—FRLELT S, T, 2EHRE a M A7«
w O rIERERNTHE., 2EMBEHE I a A AT o v 7 TR, YaA ATy 7RETL2ME
BREERIT SO, BEEXRERFNCEA T bbb az A F—AHtBEc s, TD XS
., ZREOERFEKC LS., BENEHBEYURELZI VP —AL T L A P EEEH
FTEE—Fw PPV FaT—F—FEEITZAIIa—F—F., EEHENCEHELEEFL
LFRIEED, R, BB, RTEAEEASMMEINDS, T LI, ABHOXBEREIK
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BATHWENS TPV Faxz—&2—@F, HEINL2LEPHEHE—TELAHRIDDAENVKE
B, CODT7IZFa2rn—EFZ—DH 14X, 2EIREYa M AF s v IZICBTCHNERNS
FOFa2x2—BZ—DHV A XEDEHBRNNEIEZMTHE S,

[o0286]

=T v rMB T —FRy IAFRNTHEIHRMNAEAHRELTIE, 77— R M=V
Vi a—EF—EFF Y —-—LXBE L IFEFFTF LB LONS, TDOLELS3RHREFA
F—LhTE., F—7Fwbr7PP%PFa—F—120R, Ya—%—EF54 X —LHlCcClEa—
=B Ex—Fwv By brddeE, XG.,. L7745 —LHTEIAI—T—HR~
ANAP—CHBLLEEHHNZBERT S &2, EBEh., YaLb, YXE@RyvF7EHEoMBETR
FHAOLTE LV, lOflEBNT, 2—F Yy b 7P 79 Fa2x—F—120E, L—y7
vFrtrHF—LFlcdEeoar—yaryeb0wisFsyryirEHALTE LWL, Y2 —%
—EFATF—LFTERELOERO 7 A — Ry 7 LTFFryrEHRALTE L0,
THFRAFYy 74— FRw 7@, BEILEVWHRESHK (granular synthesis) FEONME
HEMBETLIVILEHWCTERLTEXI L, flO#lcBz T, E—F v 7 Z2F 2
—H2—120%2H"T., EFSd 5y —Lo, #EGH, RBOFEHEZRBERS ., fiFHho
B, RU/ XERHEAL —FPHEOAF—RAZRTHEBE I o — KR sE2HALTE LW
c HMBMORBAHPEATNIBENIBIEFAFF—LicB T, ZOXIBATFT—RRAEXMR
B, 32— V- ERBOBRFELREBL— PRV F—(iB AW E2EETS
s MOHELTUTDC EABFLENE, ¥—F v N7 Z7Faxr—4—120EF. ek
FUHF—MEXRoY — a3 BV TFF Yy r2HALTLEEL, EEBEDHNTOY
F VS LojgEE TR (feel) | XBERMEBAOLTE I, Z4—FRAw 7 TBETH
Bl U7 (firing result) ZHALTE LKL, HME N3 EAEHAXEIR LT LS
LTI L —F T4 —FRw I RBATYy PV —FRwZEHRBLTE XL,
FTFAF ¥y T —FRy TEHALTEEL, ER1 17, CWTRERIIAHFA—118DE
TEBAXEHERLEE T L, BEEZ 2L —FLTHE X,

[0027]

fidLzi3, BRs U H—UBLRCESG ARV IFOERE LT, 22— v b7 ¥
FaL—H—120RX>THNIIZ2EHBEMEFPELZ>TE L, FIZE. FUH
— 11 8OFEIOMEBOFERELLT., 2—F 9y 7P I7Farx—F—1200FE1 OMEHET)
REHEHESEZEKRLTCPUHF—1 1 8ICHIML., PUHF—1180BE20MBOERFLEL
T2 =Ty 7 Fa22—2—120RF20MEBEHNRNHESEZERLT Y H—1
1 8iCEHINYT 3, b EHFMCEB.,. ea—AHL oty Y 108, F—L72¥aryRU
MBY Y — 119X THRENBZFPIST—1 1 8DOHABRILLT., BENEFHES
BER—HFw T I FarT—EF—120EEL. E&., TFEF FFEAF Y., Yaib
VXBEyTTREFSCESRAMEBEDEXEIMEDSIED 1 DEHALTE I, T 5, M
HBREXGHREOoOMEXZILN LY, @2 —1 19 KKLE>TRENS D H—11
SOMBIEILUETENLLTE X,

[o02 8]

T, BEHMEHRE, 22— VFV—AHAILAYFEZBLTERLLT XL, HlAE. ©»
DDy a—F 4y —Lid, IIMAOXBIHETEX—F v T I/ Farn—F—%F
TH2D0FIHN—2EITE, FILOMBSRBBESED., E102—F v 77 F oL
— Rl E-oTHE1IOPVH—CHMENTE L, F2O0MAEIEREHESH. F2o0
R—F b7 5 Farl—H—RCE>TE2OMIF—RKHNENTE I, FXE. BE
BLAEWH, Titanfal lHZDODWLDHPOEFEF—LIZBLT, &bV H— (F
bbb, EVIH—RUGEAEFVHF—) TOMBEMRERESHESIR., a0 o — X —HEHF
2T ER—RBA T P2 FPOEFRTCEFRESDTHEFEINTOVOZAES XA TORKEE
It d %, floflicsT. FEbUH— (bbb, EFMIVF—RKRUCAEFY H—) @it
DMEMRERESEESR., I8 —2—fPAF+r I /2 —XEFA T FPOEMRTCE
MlicrEgTsrzEREI A Ny (A, EF4A Y —LicB0TFry S ¥ 22— [ @y
BIEHET EZHAXIELEZ2) KT 3,
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[0029]

R—F o NPT Farn—F—120., 27 I/Fan—%—122, 124X>T
EMENZE2HEMB I A — RN w2945y MET s —FRy 3 HITLTL
BrlibicefhMBEI o —~FRv Y d bbby AMEBEI Ry 2 HEBTH S
EREEHHEEPEXRIMEE, FUHF—1 1 8EHIT B EPANTHES., &7
FarX—&F—122, 124, a2FE—F—1000NT7T2F7102KKEEETH.
EHRME T s —FARAYy 29 RbL Iy TIMET A — RN 222 —5— 100D
NV iehicRERITLIRBERET, 2TV F2—F—1 22, 12 4F. K-
Fy b7 ZFar—H—XFT—F—120¢MAPR. Forkry T 108 EEETINS &
LTty 1 08AhLHHBAEEERETSL, cOBE, a—HAHAV7atvyd 108
F. RAPAYE2—F— 10450 KEEHRHIT Y EXBFA M) I FTavw K
KEHSE, BMEOERENBRESE2E& 7 P F2—F—122, 124cEHRT 2, flzE
VEELTVSELE, EREDOKRKEIRTCERNMEAM., FAPava—&F—104h 562
YrPO—F—100KAMYV—ZIvFEIh, 22— —100KBVT, n—Hh 7
Qv H 1 08FBNLTEE77Far—R—122, 124BEHRHFPEHTHNE.,. TR
FaYEa—&—104@, 2E7IVFaz—%F— 122, 124k THAIENSE
BHEREOFZLT7 (i, BH, Yanrb, F7Fr b, Ko lE) ZogkEas 2 FE
O—ANTutety 1 083 KEEHLTE IV, Fhickh, n—A2 07y 10 8k
VHAThEZMBEDRONEORM (FIX i, KEX., BAEHg. MRS @@L Te
P HZFaxz—H—122, 124w 5,

[o030]

EHRT IV FaL—F—122, 1243, EWET—%F%—, T—F— KXo TRLEAEHR
HEhEThadBLAIGEER (TERMJ ) 77 Farx—4—, BhlicRofTenirzEE
EATELTEH NS V7P HIE72F a2z —%— (TLRAJ) . BEREEESE. 2
BRIGBELTEEITZEREEFR I Y—, BEXEEZZ2AH XL, BBWMET 7F 2
— R — BYETIVFirL—F— HET7THVFar—%—, XFMOFEEZ A TOMFEEHE
BEBATEL V., | DOEFHEREECEWT, 77Fa2x—F%—122, 1241, EHE
FIZFar—R—LLTEMIH., EFME7Tr—FRw ka1 1cRBgHETIZz2MN
TED, IDHEBIVERLEWT, 77Fax—%—&, HIZE, "3 520208R%
SIEBIBREEREZIDVL/ AR, WNOY S 202HTHY A AREDLDS N TNy S
VXEBEBREEMEESOCESME T — Ry VXA FLEHVLTE &KW,
[o0031]

Lz ske., KEBMIM 77— R—PEX—F v 7 I7Fax—2—ELTHVGR
ZAFHEORBELETE. F7IYATLEOHEMAUBEC> AT LEHVT., 2 —F—NRK
CHRZ2CPTES3 T 0AMESERZER LTS E Y, H5E@., ARHONOEBEE R
ARLTWVWS, COERBETKE, 32— —53000, 22— 9 7 H59F 20— &—
REE—Z2—5200EHFL 7 LMEMEL-ZHRAIEEZFTRELSIOCEMASZ., ©
=X 520K UCFETHERES3ZIO0OCMAT, 22 FE—-5—-500E. PUH—-518¢%k
BV —519¢, IBEYY—51 95 PN —MNMBRUTESHF AN 2213
TRz, MENERHEEEE—F—520cBHT3 oty (K5ICERL
Ty E2A%5. KL TWHWhkd, FPrUF—518&, igk>r¥—519 &,
R—=HF oy b T2 Far—R—NXBFE—EF—520¢iF. "IV UVIFIALEBXIRNEEN
BT EPAYUEHFCIARARBING., M4 EABI., 5@, a2>ra—5—ONHBERES
AR EI2karyibreg—3—0OnNw I IAmMoEAANTVLESRKEDIIYPE—5—50
OD— Mo OWBRTH 5,

[003 2]

F7HES 30T, PiEEtd, H34hHLba4534F0H50ARFICETSHE1IOR
GAEEF 7 532+, e hbbalds53 82400 AKATL2E20REAEEFT S
36LEHAD. B1LODFT75 32, ORI+ T7F529ZNMLTE—X—52 0L
EEN, BHES Y7520l EFE—Z2—520mOHehasEbElcE—%—520
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WMEEHETSE, H2OF75361, LAI—TFT—L5326081DHEB525KEEEN,
LA—=F7 —L5 26 E200EAfEYY7b528FNMLTHFYH—518ICHbD T
ENG, FI1OFF53213F20F7534X08EBHNIEL, HBE1OFF5320
W534EF. HB2OF7536D0HE538EMATI., YUEBICEHEREINSE XS, F
7532, 5386R, TE—HA—520h0ERKENBMLIZIEEEXZIPBAREIEES DI
F7HhoMEYEFE (nechanical advantage) E4E KT 2., F7HEEMHMS 3 00mFT7Lbic
X, E—ZRZ2—ODEFFNLVIFIOAKBEBEAXIEIELLPELD, THEE—F—520H060
ZEAHAOBERICHIIET S, LML, BFT7THE., FTEBES3IODODHAKBVLWTREVE
HEEEEoL, ThEYATLEEHEEARUCHRESREOMBELZER T E2TAREEYH S,
LeH>7T, FT7TERBSI0REBRBELENSZE—EX2—520R0UNLTEIFFTIHERERT
BrE, IR, YA4ZX. IEOEH LY, TEOIISEHME., RUHBESHEOFRIEDHR
EEEUDRBEAOCEREZZERBELADNE Ao ALy, EREO—FEBEEEBICHS VT, 2 1 1~
28 I 1OFTHEIIHAVENSG, #FIZKE., 2. ImNmOEHEILIIE2HETEE—R—I
., 9 1 OF7THPIRELINS, Mo, FTHBEZEEH L I2IT— 22— 0O BEHKN
BEFELLTRLTVL Y, BEE3 LAY — U —EB#ESottoBuBEFERE A
WTE Xy,

[o03 3]

WL DA ORBREEDS, AHASZSECHANICHART . / XEEEThas., LrL, Bas
ThH2EMEBEOLERERERLRTCERFEEDN, AHEPOBERUCEREINWZHEHNMORKT
0k AL, FRERCIVEEINZICERUERHNOBRFBSREOBERICSEZ Z EH
MEEND., AT, Il ~R3GHMEFUEEZALTED., COMBRHNERER. €
FTHAF LAV — VP AT LARKHEMNAMNELZEZL D I F—L/Sy P LFAKFOERE
CHHAXDONYyYENLEFF—2vFaryro—5—TH35, LHAL, O oa—5—
B, MERAOEBOA RN EHEBRECITES, HoER, BR, RUV I X0HER
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[ EFEHEEE]

[Title of The Invention]

GAMING DEVICE HAVING A HAPTIC-ENABLED TRIGGER

{Technical Field}

[0001] The invention relates to devices with targeted actuators coupled to user input elements

such that the haptic effect is directed to the user input elements.

CROSS-REFERENCE TO RELATED APPLICATIONS

[0002] This application claims the benefit of U.S. Provisional Patent Application Serial No.
61/814,628, filed April 22, 2013, which is hereby incorporated by reference in its entirety for all
purposes.

{Background Art}

[0003] Video games and video game systems have become even more popular due to the
marketing toward, and resulting participation from, casual gamers. Conventional video
game devices or controllers use visual and auditory cues to provide feedback to a user. In some
interface devices, kinesthetic feedback {(such as active and resistive force feedback) and/or tactile
feedback (such as vibration, texture, and heat) is also provided to the user, more generally known
collectively as “haptic feedback™ or “haptic effects”. Haptic feedback can provide cues that
enhance and simplify the user interface. Specifically, vibration effects, or vibrotactile haptic
effects, may be useful in providing cues to users of electronic devices to alert the user to specific
events, or provide realistic feedback to create greater sensory immersion within a simulated or

virtual environment,

{0004} Other devices, such as medical devices, automotive controls, remote controls, and other
similar devices wherein a user interacts with a user input elements to cause an action also benefit
from haptic feedback or haptic effects. For example, and not by way of limitation, user input
clements on medical devices may be operated by a user outside the body of a patient at a
proximal portion of a medical device to cause an action within the patient’s body at a distal end

of the medical device. Haptic feedback or haptic effects may be employed devices to alert the
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user to specific events, or provide realistic feedback to user regarding interaction of the medical

device with the patient at the distal end of the medical device.

[0005] Conventional haptic feedback systems for gaming and other devices generally include
one or more actuators attached to the housing of the controller for generating the haptic
feedback. However, these conventional haptic feedback systems create a haptic sensation
along the entire body of the controller. Such a device does not provide a targeted or

directed haptic sensation to the user for specific actions or locations.

[0006] Embodiments hereof relate to a haptic feedback system that provides a kinesthetic haptic
effect to the user input element. Further, embodiments hereof relate to a haptic feedback system
which produces haptic effects to the user input element that are discernible or distinguishable

from general haptic effects produced along the entire body of the device/controiler.

[Summary of The Invention]

[0007] Embodiments hereof are directed to a haptic peripheral including a housing, a user input
element, a position sensor coupled to the user input element, and an actuator located within the
housing and coupled to the user input element. The position sensor is configured to detect a
position of the user input element and is configured to send the position to a processor. The
actuator is configured to receive a haptic effect drive signal from the processor and is configured
to output a force in response to the haptic effect drive signal from the processor. The force is
transmitted to the user input element as a kinesthetic haptic effect. The haptic peripheral may
include a mechanical amplification system coupled to the actuator and configured to increase the
force output by the actuator. In such an embodiment, the increased force is transmitted from

the mechanical amplification system to the user input element as a kinesthetic haptic effect.

[0008] The haptic peripheral may be a game controller, tablet, phone, personal digital assistant
(PDA), computer, gaming peripheral, mouse, wearable user items including an input device,
or other devices which include user input elements. The housing of the haptic peripheral is
adapted to be held by a user. The user input element may be a button, joystick, or trigger and
is manipulated by a user tointeract with ahost computer. The processor may be disposed in

the host computer or in the controiler.
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[Brief Description of the Drawings]

[0009] FIG. | is a schematic illustration of an embodiment of a controlier.
[0010] FIG. 2 is a schematic illustration of another view of the controller of FIG. 1.

[0011] FIG. 3 is a block diagram of the controller of FIG. 1 in conjunction with a host

computer and display.

[0612] FIG. 4 is a schematic illustration of a portion of the controller of FIG. 1, wherein a

housing of the controller is removed to illustrate the internal components thereof.

{0013] FIG. 5 is a schematic illustration of a portion of a controller according to another
embodiment hereof, wherein a housing of the controller is removed to illustrate the internal

components thereof.
[0014] FIG. 6 is a schematic illustration of an embodiment of a gaming tablet.
[0015] FIG. 7 is a block diagram of the gaming table of FIG. 6.

[0016] FIG. 8 is a flow chart illustrating a method for determining and transmitting a haptic

signal from a host device according to an embodiment hereof.

[0017] FIG. 9 is a flow chart illustrating a method for providing haptic effects to a user of a

controller according to an embodiment hereof.

[Configuration to Work The Invention]

DETAILED DESCRIPTION OF THE INVENTION

The foregoing and other features and advantages of the invention will be apparent from the
following description of embodiments hereof as illustrated in the accompanying drawings. The
accompanying drawings, which are incorporated herein and form a part of the specification,
further serve to explain the principles of the invention and to enable a person skilled in the

pertinent art to make and use the invention. The drawings are not to scale.
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{0018} Specific embodiments of the present invention are now described with reference to the

figures, wherein like reference numbers indicate identical or functionally similar elements,

{0019} The following detailed description is merely exemplary in nature and is not intended to
limit the invention or the application and uses of the invention. Furthermore, there is no
intention to be bound by any expressed or implied theory presented in the preceding technical
field, background, brief summary or the following detailed description. Furthermore, although
the following description is directed to gaming devices and controliers for gaming devices, those
skilled in the art would recognize that the description applies equally to other devices having

user input elements,

[0020] Embodiments hereof relate to a haptic peripheral of a haptic feedback system, the haptic
peripheral including a targeted actuator or motor coupled to a user input glement for providing
targeted or directed kinesthetic haptic effects directly to the user input element. As used herein,
“kinesthetic” haptic effects includes effects in which the targeted actuator applies force to the
user input element to move the user input element in directions it would be moved by the user
{active of resistive force feedback), thereby resulting in kinesthetic haptic effects that are felt by
the user. Kinesthetic haptic effects are distinguishable from inertial haptic effects, in which an
inertial actuator outputs or creates a force that may be indircctly felt by the user, ie., the target is
not moved by the actuator but the output force may be indirectly perceived or felt by the user.
One haptic feedback system that provides inertial haptic effects to a user input device is
disclosed in U.S. Patent Application Neo. 14/078.478, filed November 12, 2013 {Attorney Docket
No. IMM465) by one of the same inventors as the present invention, herein incorporated by
reference in its entivety. This system describes an inertial actuator attached to the user input
element for providing inertial transient effects such as detents or vibrations to the user input
element. In order to isolate the inertial haptic effects to a targeted region of the user input
element, a vibration isolation/dampening device is utilized with the inertial actuator. Kinesthetic
haptic effects as produced by embodiments hereof, however, are felt by the user because the
actuator directly drives or pushes/pulls on the user input element to cause movement thereof. In

addition, kinesthetic haptic effects produced on user input elements as disclosed in embodiments
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hereof are discernible or distinguishable from general haptic effects, also referred to as rumble
effects, produced along the entire body or housing of the haptic peripheral. The haptic
peripheral may be, for example, a handheld gaming controller 100 for a gaming system as
shown in FIGS. 1-2, a gaming tablet controller 600 as shown in FIG. 6, or other controllers
that having user input (Ul) clements such as, but not limited to, phones, personal digital
assistants (PDA), tablets, computers, gaming peripherals, and other controllers for gaming

systems known to those skilled in the art.

[0021] Controller 100 may be generally used with a gaming system that may be connected
to a computer, mobile phone, television, or other similar device. FIGS. -2 illustrate
different perspective views of controller 100, while FIG. 3 illustrates a block diagram of
controller 100 used in a gaming system 101 that further includes a host computer 104 and a
display 106. As shown in the block diagram of FIG. 3, controller 100 includes a local
processor 108 which communicates with host computer 104 via a connection 105,
Connection 105 may be a wired connection, a wireless connection, or other types of connections
known to those skilled in the art. Controller 100 may be alternatively configured to not include
local processor 108, whereby all input/output signals from controller 100 are handled and
processed directly by host computer 104. Host computer 104 is coupled to display screen 106.
In an embodiment, host computer 104 is a gaming device console and display screen 106 is a
monitor which is coupled to the gaming device console, as known in the art. In another
embodiment, as known to those skilled in the art, host computer 104 and display screen 106

may be combined into a single device.

[0022] A housing 102 of controller 100 is shaped to easily accommodate two hands gripping the
device, either by a left-handed user or a right-handed user. Those skilled in the art would
recognize that controller 160 is merely an exemplary embodiment of a controller of similar
shape and size to many “gamepads”™ currently available for video game console systems, and
that controliers with other configurations of user input elements, shapes, and sizes may be used,
including but not limited to controllers such as a Wii'™ remote or Wii'™ U Controller, Sony®
SixAxis™ controller or Sony® Wand controller, as well as controliers shaped as real life objects

{such as tennis rackets, golf clubs, baseball bats, and the like) and other shapes.
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[6023} Contreller 100 includes several user input elements or manipulandums, including a joystick
110, a button 114, and a trigger 118. As used herein, user input element refers to an interface
device such as a trigger, button, joystick, or the like, which is manipulated by the user to
interact with host computer 104. As can be seen in FIGS. 1-2 and known to those skilled in the
art, more than one of each user input element and additional user input elements may be
included on controller 100. Accordingly, the present description of a trigger 118, for example,
does not {imit controller 100 to a single trigger. Further, the block diagram of FIG. 3 shows
only one (1) of each of joystick 110, button 114, and trigger 118. However, those skilled in
the art would understand that multiple joysticks, buttons, and triggers, as well as other user

input elements, may be used, as described above.

[0024] As can be seen in the block diagram of FIG. 3, controller 100 includes a targeted actuator
or motor to directly drive each of the user input elements thereof as well as one or more general
or rumble actuators 122, 124 coupled to housing 102 in a location where a hand of the user is
generally located. More particularly, joystick 110 includes a targeted actuator or motor 112
coupled thereto, button 114 includes a targeted actuator or motor 116 coupled thereto, and
trigger 118 includes a targeted actuator or motor 120 coupled thereto. In addition to a
plurality of targeted actuators, controller 100 includes a position sensor coupled to each of
the user input elements thereof. More particularly, joystick 110 includes a position sensor 111
coupled thereto, button 114 includes a position sensor 115 coupled thereto, and trigger 118
includes a position sensor 119 coupled thereto. Local processor 108 is coupled to targeted
actuators 112, 116, 120 as well as position sensors 111, 115, 119 of joystick 110, button 114, and
trigger 118, respectively. As will be described in more detail herein, in response to signals
received from position sensors 111, 115, 119, local processor 108 instructs targeted actuators
112, 116, 120 to provide directed or targeted kinesthetic effects directly to joystick 110, button
114, and trigger 118, respectively. Such targeted kinesthetic effects are discernible or
distinguishable from general or rumble haptic effects produced by general actuators
122, 124 along the entire body of the controller. The collective haptic effects provide
the user with a greater sense of immersion to the game as multiple modalities are being

simultaneously engaged, e.g., video, audio, and haptics.
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[0025] Turning now to FIG. 4, which is a schematic illustration of a portion of controller 100
with housing 102 removed to illustrate the internal components thereof, the structural
relationship between trigger 118, position sensor 119, and targeted actuator or motor 120 will be
described in more detail. Although not shown, it will be understood by those of ordinary skill in
the art that trigger 1 18, position sensor 119, and targeted actuator or motor 120 are positioned or
housed within housing 102. Further, although only trigger 118 is shown in FIG. 4, these skilled
in the art would understand that a similar structural relationship may be used with respect to
joystick 110, position sensor 111, and targeted actuator or motor 112 as well as to button 114,
position sensor 1135, and targeted actuator or motor 116 in order to produce targeted or directed

haptic effects to the selected user input element.

[0026] Position sensor |19 is configured to detect a position of trigger 118 and is configured
to send the position to local processor 108 (not shown in FIG. 4). In the embodiment of FIG. 4,
trigger 118 includes a spring element |17 housed therein that returns the trigger to a nominal
position without user force applied thereto. Position sensor 119 is coupled to trigger 118 via a
lever arm 126 having a hinged first end 125 and a moveable second end 127, Trigger 118 is
attached to moveable second end 127 of lever arm [26, and position sensor 119 is attached to
hinged first end 1235 of lever arm 126. When a user moves or presses on trigger 18, spring
element 117 compresses and trigger 118 rotates around or about a trigger axis Ta. Second end
127 of lever arm 126 also moves or rotates with trigger 118 and fever arm 126 rotates around or
about hinged first end 125. Position sensor 119 detects a change in the rotational position of
lever arm 126 and trigger 118 as a movement event, and sends the movement event to local
processor 108. As will be explained in more detail herein, different trigger positions and
movement events may result in different haptic effects being applied by targeted actuator or
motor 120. In an embodiment, position sensor 119 is a potentiometer but may be other types of
position sensors known in the art such as but not limited to optical sensors, optical encoders,
hall-effect sensors, capacitive sensors, and the like. In another embodiment hereof (not shown),
position sensor 119 may be coupled directly to trigger 118 without a lever arm extending there-

between.

{0027] Although position sensor 119 detects a change in the rotational position of lever arm 126

and trigger 118, it will be understood by one of ordinary skill in the art that position sensors 115,
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111 coupled to button 114, joystick 110, respectively, would be configured to detect movement
events of the particular user input element rather than rotational movement as shown with
respect to trigger 118. For example, position sensor 115 of button 114 would be configured to
detect linear motion or translation of button 114, ie., when button 114 is pressed down.
Position sensor 111 of joystick 110 would be configured to detect motion of joystick 110 within
one or more degrees of freedom, i.¢., when joystick 110 is physically moved forward, backwards,

left or right.

[0028] Targeted actuator or motor 120 is coupled to trigger 118 via a rotatable shaft 128. More
particularly, rotatable shafi 128 is attached to targeted actuator 120 and extends therefrom to first
end 125 of fever arm 126. Rotatable shaft 128 is attached to first end 125 of lever arm 126 such
that rotation of shaft 128 causes movement of lever arm 126. Targeted actuator 120 receives a
haptic effect drive signal from local processor 108 (not shown in FIG. 4), the haptic effect drive
signal having been generated in response to the position of trigger 118 as measured by position
sensor 119, Targeted actuator 120 then outputs a haptic effect to trigger 118 in response to the
haptic effect drive signal from local processor 108. More particularly, targeted actuator 120
directly drives or causes actuation or rotation of rotatable shaft 128. Rotation of rétatable
shaft 128 also causes rotation and movement of lever arm 126 and trigger 118, with the
movement of trigger 118 being felt by the user. Thus, actuation or rotation of rotatable

shaft 128 s transferred to trigger 118.

[0029] In an embodiment hereof, targeted actuator 120 is a bidirectional motor that may push
and pull trigger 118, e, move trigger 118 in opposing directions. In addition to a motor,
targeted actuator 120 may be shape memory alloys, electro-active polymers that deform in
response to signals, mechanisms for changing stiffhess, vibrotactile actuators, inertial actuators,
piezoelectric actuators, or other types of actuating devices suitable for producing kinesthetic
haptic effects directly to the user input element. In an embodiment, targeted actuator 120 is a 16
mm Maxon motor but may be other types of brushed and brushless electric DC motors known
and available in the art. The stall torque of targeted actuator {20 determines the maximum
amount of force that can be applied to trigger 118, with stall torgue being measured as the
maximum force of targeted actuator 120 from rest. Targeted actuator 120 may have a stall

torque between 0.5 mNm and 40 mNm. In an embodiment hereof, targeted actuator 120 has a
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stall torque of 34.5 mNm when driven at 12V or a stall torque of 14.4 mNm when driven at 3V.
As will be understood by those of ordinary skill in the art, strong or high torque motors may
produce relatively stronger haptic effects that may be clearly felt and differentiated from general
or rumble haptic effects. In addition, high torque motors (such as a motor having a stall torque
of 34.5 mNm when driven at 12V or a stall torque of 14.4 mNm when driven at 5V) may
produce a wider range of haptic effects that may be clearly felt and differentiated from each
other on trigger 118 without mechanical amplification. However, weak or low torgue motors are
generally less expensive and smaller in size. As will be explained in more detail below with
respect to FIG. 5, mechanical amplification such as a gear system may be utilized with a fow

torque motor to produce stronger haptic effects as well as a wider range of haptic effects.

{0030] In operation, local processor 108 detects or receives trigger positions and/or movement
events from position sensor 119 and sends the trigger positions and/or movement events 1o host
computer 104. Local processor 108 then provides haptic effect drive signals to targeted actuator
120 based on high level supervisory or streaming commands from host computer 104. For
example, when in operation, voltage magnitudes and durations are streamed from host computer
104 to controller 100 where information is provided to targeted actuator 120 via local
processor 108. Host computer 104 may provide high level commands to local processor 108
such as the type of haptic effect to be output (e.g. vibration, jolt, detent, pop, etc.) by targeted
actuator 120, whereby the local processor 108 instructs targeted actuator 120 as to particular
characteristics of the haptic effect which is to be output (e.g. magnitude, frequency, duration,
etc.}). Local processor 108 may retrieve the type, magnitude, frequency, duration, or other
characteristics of the haptic effect from a memory 109 coupled thereto (shown in the bleck
diagram of FIG. 3).

[0031] A wide variety of kinesthetic haptic effects or sensations may be output to trigger 118.
More particularly, targeted actuator 120 directly drives or pushes/pulls on trigger 118 to cause
movement thereof. Targeted actuator 120 may ocutput resistive force on trigger 118, thereby
making it more difficult for a user to press down on trigger 118. Such resistive force may be
variable, ie., vary according to trigger position or user actions in a video game. In an
embodiment hereof, targeted actuator 120 may output a maximum resistive force which impedes

all user motion in a lock-out mode of trigger 118. In another example, targeted actuator 120 may
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output a detent on trigger 118 by outputting a resistive force on trigger 118 which is removed at
one or more particular trigger positions or locations. As such, the detent felt by the user
resembles a button click. In yet another embodiment hereof, targeted actuator 120 may output a

vibration on trigger 1 [8 by rapidly pushing and pulling trigger 118 back and forth.

[0032] In an embodiment hereof, the kinesthetic haptic effects described above are transient,
short haptic effects meaning that they are only temporary and of short duration. For example,
such effects may each have a duration between 10 milliseconds and 100 milliseconds. As such,
targeted actuator 120 has lower power and limited output compared to actuators utilized in full
kinesthetic joysticks. Full kinesthetic joysticks continuously consume power in order to provide
haptic effects to the joystick. However, a controller having a targeted actuatoer for providing
kinesthetic haptic effects directly to the user input element as described above only consumes
power when the haptic effects needs to be applied or changed. Stated another way, with respect
to a controlier having a targeted actuator for providing transient kinesthetic haptic effects
directly to the user input element according 10 embodiments hereof energy is only required from
targeted actuator 12¢ when the haptic effects needs to be applied or changed as opposed to a full
kinesthetic joystick in which power or energy is directly or continuously supplied to render the
haptic effects relating to the joystick. As such, a confroller having a targeted actuator for
providing transieni kinesthetic haptic effects directly to the user input element according to
embodiments hereof has relatively lower power requirements, thereby reducing cost, volume,
and power consumption. In addition, the size of the actuators utilized in embodiments hercof are
relative smaller and less expensive than those utilized in full kinesthetic joysticks as they require

less peak power to be delivered.

[0033] Exemplary applications in which targeted haptic feedback is advantageous include a first
person shooter video game or a racing video game. In such video games, targeted actuator 120
may output a haptic effect such as a vibration, jolt or pop when the user hits the target in the
shooter video game example or passes a milestone or marker in the racing video game example.
In another example, targeted actuator 120 may output a detent at variable {ocations in the racing
video game example or a detent as feedback for repeat firing in the shooter video game example.
Texture feedback may be created with position dependent haptic algorithms such as but not

limited to granular synthesis. In another example, targeted actuator 120 may be used output
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haptic feedback to indicate a status of the video game such as out of ammunition, incorrect
range of a weapon, which weapon is being used, and/or firing rates. In a video game in
which multiple weapons may be utilized, such status indications assist a user in learning the
optimal firing rate and trigger position/point for each weapon. Other examples include that
targeted actuator 120 may output detents at variable trigger positions or locations, may output a
programmable “feel” or resistance for each weapon, may output firing results in feedback, may
output brake or throttle feedback by increasing or decreasing the applied resistance. may output
texture feedback, may increase or decrease stiffness of spring 117 and therefore trigger 118, and

may simulate inertia.

{0034] As previously stated, different trigger positions and movement events may result in
different kinesthetic haptic effects being applied by targeted actuator 120. For example, a first
position of trigger 118 results in targeted actuator 120 generating and applying a first haptic
effect drive signal to trigger 118, while a second position of trigger 118 results in targeted
actuator 120 generating and applying a second haptic effect drive signal to trigger 118, More
particularly, depending on game actions and the position of trigger 118 as indicated by position
sensor 119, focal processor 108 may send a haptic effect drive signal to targeted actuator 120 to
output one of a wide variety of haptic effects or sensations, including vibrations, detents, textures,
jolts or pops. Further, the strength or level of the haptic effect or sensation may vary depending

on the position of trigger 118 as indicated by position sensor 119,

{8035] Kinesthetic haptic effects may also vary according to user input element. For example,
some shooting games include two triggers having separate or corresponding targeted actuators.
A first haptic effect drive signal may be applied to a first trigger by a first targeted actuator and a
second haptic effect drive signal may be applied to a second trigger by a second targeted actuator.
For example, in some video games such as but not limited to Titanfall, the haptic effect drive
signals for each trigger (i.c., the left trigger and the right trigger) correspond to different types of
weapous that are being held by the left and right hand of the computer controlled character or
object. In another example, the haptic effect drive signals for each trigger (i.e., the left trigger
and the right controller) correspond to directional events happening to the left and right sides of
the computer controlled character or object (i.e., a left side of the character is bumped or hit by

something in the video game).
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[0036] Advantageously, targeted actuator 120 provides a variety of kinesthetic haptic effects
or sensations to trigger 118 that are independent of and complementary to general or rumble
haptic feedback produced by general actuators 122, 124. General actuators 122, 124 are coupled
to housing 102 of controller 100, and serve to provide the entire housing of controller 100 with
general or rumble haptic feedback. General actuators 122, 124 are coupled to and receive
control signals from processor 108 in a manner similar to targeted actuator or motor 120 in
which local processor 108 provides haptic effect control signals to general actuators 122, 124
based on high level supervisory or streaming commands from host computer 104. For example,
when in operation, voltage magnitudes and durations are streamed from host computer 104 to
controller 100 where information is provided to general actuators 122, 124 via local processor
108. Host computer 104 may provide high level commands to local processor 108 such as the
type of haptic effect to be output (e.g. vibration, jolt, detent, pop, etc.) by general actuators 122,
124, whereby the local processor 108 instructs general actuators 122, 124 as to particular
characteristics of the haptic effect which is to be output (e.g. magnitude, frequency, duration,

etc.).

[0037]) General actuators 122, 124 may include electromagnetic motors, eccentric rotating mass
(“ERM™) actuators in which an eccentric mass is moved by a motor, linear resonant actuators
(“LRAs™) in which a mass attached to a spring is driven back and forth, shape memory alloys,
¢lectro-active polymers that deform in response to signals, mechanisms for changing stiffiess,
vibrotactile actuators, inertial actuators, piezoelectric actuators, or other suitable types of
actuating devices. In one embodiment, actuators 122, 124 can be implemented as an inertial
actuator to provide vibrotactile feedback to the user. In another embodiment, the actuators may
use kinesthetic haptic feedback including, for example, solenoids to change the
stiffness/damping of housing 202, small air bags that change size in housing 202, or

shape changing materials.

[0038] As stated above, in embodiments hereof in which a low stall torque motor is utilized as a
targeted actuator, mechanical amplification such as a gear system may be utilized to produce
sufficient haptic effects that can be felt by the user. FIG. 5 illustrates another embodiment
hereof in which a controller 500 includes a gear mechanism 530 to increase stall torque and

haptic strength of a targeted actuator or motor 520. In addition to motor 520 and gear
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mechanism 530, controller 500 includes trigger 518, position sensor 519, and a processor (not
shown in FIG. 5) for receiving the trigger position and movement events from position sensor
519 and outputting haptic effect drive signals to motor 520. Although not shown, it will be
understood by those of ordinary skill in the art that a trigger 518, position sensor 519, and
targeted actuator or motor 520 are positioned or housed within a housing. Similar to FIG. 4, FIG.
5 is a schematic illustration of a portion of a controller 500 within a housing thereof removed to

illustrate the internal components of the controller.

[0039] Gear mechanism 530 includes at least a first rotatable gear 532 having teeth or cogs 534
around an outer circumference thereof and a second rotatable gear 536 having teeth or cogs 538
around an outer circumference thereof. First gear 532 is coupled to motor 520 via a first
rotatable shaft 529, which is attached to and extends from motor 520. Second gear 536 is
coupled to a first end 525 of a lever arm 526, which is attached to trigger 518, via a second
rotatable shaft 528. First gear 532 is relatively smaller than second gear 534, and teeth 534 of
first gear 532 mesh with teeth 538 of second gear 536. As will be understood by those of
ordinary skill in the art, gears 532, 536 produce a mechanical advantage through a gear ratio in
order to change or increase the torque produced from motor 520. A high gear ratic of gear
mechanism 530 result in high increases or changes in the motor stall torque, which
corresponds to an increase in transmission forces from motor 520. However, high gear ratios
also result in high inertia in the output of gear mechanism 530, which may reduce system
response time and perception of haptic effects. Thus, various factors including cost, size,
desired stall torque, desired response time, and desired strength of the haptic effects must be
considered when -selecting motor 520 and the corresponding gear ratio required for gear
mechanism 530. In an embodiment hereof, a gear ratio between 2:1 to 28:1 is used. For
example, a gear ration of 9:1 is required for a motor having 2.1 mNm stall torque. Although FIG.
5 illustrates a gear mechanism as means for mechanical amplification of a low stall torque motor,
other means of mechanical amplification may be utilized such as but not limited to pulley

mechanisms.

[0040] Several embodiments are specifically illustrated and/or described herein. However, it
will be appreciated that modifications and variations of the disclosed embodiments are covered

by the above teachings and within the purview of the appended claims without departing from
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the spirit and intended scope of the invention. For example, FIGS. 1-3 illustrate a haptic
peripheral which is a handheld gaming controller of similar shape and size to many “gamepads”
currently available for video game console systems. However, those skilled in the art would
recognize that the controller is merely an exemplary embodiment of a haptic peripheral and
that haptic peripherals with other configurations, shapes, and sizes may be used. For example,
FIGS. 6-7 illustrate another embodiment hereof in which the haptic peripheral is a gaming tablet
controller 600 that may be used with a tablet computer 604. Tablet computer 604 may be
designed specifically for gaming activities, such as is available from Razer Inc., or may be a
tablet computer well known and available in the market, such as an Apple® Ipad®, Kindle®
Fire®, and Samsung® Galaxy Tab®.

[0041] Gaming tablet controltler 600 includes a docking portion 605 configured to receive tablet
computer 604 and handles 640, 642 with user input elements disposed thereon for a user to
control a game on tablet computer 604. Docking portion 605 connects gaming tablet controller
600 to tablet computer 604 such that actions by the user on handles 640, 642 such as pressing
buttons, moving joysticks, pressing triggers, etc., result in actions on the game being played on

tablet computer 604.

[0042] Handles 640, 642 include typical user input elements found on controllers. The user
input elements will be described with respect to handle 642. However, those skilled in the art
would recognize that the same or similar user input elements may be used on handle 640. In
particular, handle 642 includes a joystick 610, a button 614, and a trigger 618. As can be seen in
FIG. 6 and known to those skilled in the art, more than one of each of these user input elements
may be included on each handie 640, 642. Further, handle 642 includes a general or rumble
actuator 624 attached thereto in a location where a hand of the user is generally located for
providing general or rumble haptic effects to gaming tablet controller 600 as described above

with respect to general or rumble actuators 122, 124.

[0043] FIG. 7 illustrates a block diagram of the gaming tablet controller of FIG. 6 in
accordance with an embodiment. As shown in FIG. 7, gaming tablet controller 600 includes a
local processor 608 which communicates with tablet computer 604 via docking portion 605.

Other connections, such as wired or wireless connections, may be used instead of docking
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portion 605. Tablet computer 604 in this embodiment includes a display screen. Gaming tablet
controller 600 may be alternatively configured to not inciude local processor 608, whereby all
input/output signals from gaming tablet controller 600 are handled and processed directly by

tablet computer 604.

[0044] Local processor 608 is coupled to joystick 610, button 614, and trigger 618, and to
position sensors 611, 615, and 619 that may be coupled to joystick 610, buttons 614,
and trigger 618, respectively. The block diagram of FIG. 7 shows only one (1) of each of
joystick 610, button 614, and trigger 618. However, those skilled in the art would understand
that multiple joysticks, butions, and triggers, as well as other user input elements, may be
used, as described above. Targeted actuators or motors 612, 616, and 620 are coupled to
joystick 610, button 614, and trigger 618, respectively. Targeted actuators €12, 616, 620 and
general actuators 622, 624 are also coupled to local processor 608, which provides haptic
effect drive signals to the actuators 612, 616, 620, 622, 624 based on high level supervisory
or streaming ¢commarxls from tablet computer 604. In the streaming embodiment, the voltage
magnitudes and durations are streamed to gaming tablet controiler 600 where information is
provided by the tablet computer 604 to the actuators. In operation, tablet computer 604 may
provide high level commands to the local processor 608 such as the type of haptic effect 10
be output {e.g. vibration, jolt, detent, pop, etc.) by one or more selected actuators, whereby
local processor 608 instructs the actuator as to particular characteristics of the haptic effect
which is to be output (e.g. magnitude, frequency, duration, etc.). Local processor 608 may
retrieve the type, magnitude, frequency, duration, or other characteristics of the haptic effect
from a memory 609 coupled to local processor 608. The haptic effects provide the user with a
greater sense of immersion o the game as multiple modalities are being simultaneously engaged,

e.g., video, audio, and haptics.

[0045) FIG. 8 is a flow diagram for producing a haptic effect drive signal from the host
computer systemn, i.e., host computer 104 or tablet computer 604, according io one embodiment
of the present invention. For sake of illustration, the flow diagram will be described with
reference to host computer 104 and controller 100. In an embodiment, the functionality of the
flow diagram of FIG. 8§ is implemented by software stored in the memory of host computer 104

and executed by processor of host computer 104, and/or memory 109 of controller 100 and
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executed by local processor 108 of controller 100. In other embodiments, the functionality may
be performed by hardware through the use of an application specific integrated circuit (“ASIC”),
a programmable gate array (“PGA™), a field programmable gate array (“FPGA”), or any

combination of hardware and software.

[0046] At step 844, host computer 104 determines or detects a movement event of trigger 118.
More particularly, host computer 104 determines whether a movement event has occurred based
on a position signal sensed by position sensor 119 attached to trigger 118. As an example, a user
may depress or press down on trigger 118 in order to fire a weapon in a shooting game example
or to accelerate a car in a racing video game example. One of ordinary skill in the art would

understand that movement events of trigger 118 are not limited to the examples stated above.

[0047] At step 846, host computer 104 then determines whether there is an associated haptic
effect with the movement event. For example, in a shooting video game scenario, firing a
weapon may have an associated haptic effect such as a vibration, jolt or pop and repeat firing
may have associated haptic effects such as detents. For another example, in a racing video game
scenario, accelerating or braking a car may have an associated haptic effect such as a texture
change and passing a milestone or marker may have an associated haptic effect such as a

vibration, jolt, pop, or detent.

[0048] In order to determine whether there is an associated haptic effect with the movement
event, host computer 104 maps the movement event onto a haptic effect signal for targeted
actuator 120. More particularly, host computer accesses a pre-defined mapping of movement
events and haptic effects. If it is determined that the movement event has an associated haptic
effect, then a haptic stgnal will be sent. If it is determined that the movement event does not

have an associated haptic effect, then no haptic signal will be sent.

[0049] At step 848, host computer 104 sends haptic control information to controller 100 by
generating and transmitting a haptic effect drive signal based on the haptic effect signal.
The transmission of the haptic effect drive signal can be done either through wired or wireless

communication, as previously described.
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[0050] FIG. 8 illustrates one method for producing a haptic effect drive signal from the host
computer system based on detection of a movement event. However, in an embodiment hereof,
detection of a movement event is not required for producing a haptic effect drive signal from the
host computer system. Stated another way, the host computer system may generate and
transmit a haptic effect drive signal to controiler 100 without detection of a movement
event, For example, the host computer system may generate and transmit a haptic effect
drive signal to contreller 100 based on events relating to the computer controlled character
or object (i.e., the character’s band is bumped or hit by something in the video game and a haptic

effect is output to the user input element to signify this event).

{0051] FIG. 9 is a flow diagram for receiving haptic information from a host computer system
and applying a haptic effect to a controller, according to one embodiment of the present
invention. In an embodiment, the functionality of the flow diagram of FIG. 9 is implemented by
software stored in the memory of host component 104 and executed by the processor of host
computer 104, and/or memory 109 of controller {00 and executed by local processor 108 of
controller {00. In other embodiments, the functionality may be performed by hardware through
the use of an application specific integrated circuit (“ASIC”™), a programmable gafe array
{(*PGA”), a field programmable gate array (“FPGA™), or any combination of hardware and

software.

[0052] At step 950, the haptic peripheral receives a signal from host computer 104. Upon
receiving the signal, local processor 108 then determines whether the signal is a haptic signal at
step 952 or some other non-haptic related signal. If it is determined that the signal is not a haptic
signal, local processor 108 continues to function without applying any haptic effect to the user
and waits to receive another signal from the host computer. If it is determined that the signal is a
haptic signal, local processor 108 then must determine to which component, i.e., housing 102 or

a user input element, the signal must be sent.

{0053] At step 954, local processor 108 must determine if the haptic related signal is a general
actuator haptic signal or a targeted actuator haptic signal. [If the signal calils for one of general
actuators 122, 124 to provide a general or rumble haptic effect to the user, then local processor

108 will send the signal to the appropriate general actuators 122, 124 at step 960 and then the
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general actuator will output the instructed haptic effect at step 962. The haptic effects that are
output by the general actuator can include but are not limited to varying degrees of vibrations or
other types of haptic effects. As an illustrative example, if a user is controlling a character or
some other graphical object and then encounters a collision in the virtual environment, the
associated haptic effect might be a vibration. In this case, local processor 108 receives a signal
indicating that housing 102 of controller 100 should vibrate. As a result, local processor 108
sends the signal to the appropriate actuator 122, 124 to provide the appropriate haptic effect,

which in this example is a vibration.

[0054] However, if the signal calls for one of the targeted actuators 112, 116, 120 to output a
targeted haptic effect to button 110, joystick 114, trigger 118, respectively, then local processor
108 will send the signal to the targeted actuator at step 956 and then the targeted actuator will
output the instructed haptic effect at step 958. The haptic effects that are output by the targeted
actuator can include but are not limited to varying degrees of vibrations, varying degrees of

detents, or other types of haptic effects.

[0055] In determining the type of haptic effects to be executed and provided to the user, high
level haptic parameters or streaming values are generated in the software code and sent to a
haptic engine (not shown) where they are processed and the appropriate voltage levels are
generated for the actuators. This allows the controller to provide the appropriate haptic feedback
to the user and vary the amount or type of haptic feedback through the different voltage levels
that are generated for the actuators. In addition, the gaming sofiware and the haptic software can

reside on the same processor or on multiple processors.

[0056] While various embodiments according to the present invention have been described
above, it should be understood that they have been presented by way of illustration and example
only, and not limitation. It will be apparent to persons skilled in the relevant art that various
changes in form and detail can be made therein without departing from the spirit and scope of
the invention. For example, although described for use in conjunction with controllers having
general or rumble actuators, it will be understood by those of ordinary skill in the art that
targeted actuators or motors as described herein for outputting targeted or directed haptic effects

to user input elements may be used in controllers that do not include general or rumble actuators
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for outputting haptic effects to the housing of the controller. Thus, the breadth and scope of the
present invention should not be limited by any of the above-described exemplary embodiments,
but should be defined only in accordance with the appended claims and their equivalents. It will
also be understood that each feature of cach embodiment discussed herein, and of each reference
cited herein, can be used in combination with the features of any other embodiment. All patents

and publications discussed herein are incorporated by reference herein in their entirety.

I. A haptic peripheral comprising:

a housing;

a user input element;

a position sensor coupled to the user input element, wherein the position
sensor is configured to detect a position of the user input element and is configured
to send the position to a processor;

an actuator located within the housing and coupled to the user input
element, wherein the actuator is configured to receive a haptic effect drive signal
from the processor and is configured to output a force in response to the haptic effect
drive signal from the processor; and

a mechanical amplification system coupled to the actuator and configured to
increase the force output by the actuator, wherein the increased force is transmitted
from the mechanical amplification system to the user input element as a kinesthetic

haptic effect.

2. The haptic peripheral of claim 1, wherein user input element is selected from the
group consisting of a button, a trigger, and a joystick.
3. The haptic peripheral of claim 1, wherein the processor is located within the housing

of the haptic peripheral.

4. The haptic peripheral of claim 1, wherein the processor is remotely located from the

housing of the haptic peripheral.
5. The haptic peripheral of claim 1, wherein the actuator is coupled to the user input

element via a rotatable shaft and wherein the actuator applies the haptic effect drive

signal to the user input element via rotation of the rotatable shatft.
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6. The haptic peripheral of claim 1, wherein the mechanical amplification system is a gear

system coupled to the actuator.
7. The haptic peripheral of claim 1, wherein the actuator is a bidirectional motor.

8. The haptic peripheral of claim 1, wherein the kinesthetic haptic effect is selected from the

group consisting of a detent, a vibration, or a texture.

9. The haptic peripheral of claim 1, wherein the position sensor is rotatable about an axis

and coupled to the user input element via a lever arm.

10. The haptic peripheral of claim 1, wherein the haptic effect drive signal was generated by

the processor in response to the position of the user input element.

11. The haptic peripheral of claim 1, further comprising:
a rumble actuator coupled to the housing, wherein the rumble actuator is
configured to receive a second haptic effect control signal from the processor and output
a second haptic effect to the housing in response to a second haptic effect control signal

received from the processor.

12. The haptic peripheral of claim 1, wherein a first position of the user input element res;llts
in the actuator generating and applying a first haptic effect drive signal to the user input
element and a second position of the user input element results in the actuator generating
and applying a second haptic effect drive signal to the user input element, the first
position being different than the second position and the first haptic effect drive signal

being different than the second haptic effect drive signal.

13. A haptic peripheral comprising:
a housing;
atrigger which is rotatable about an axis;
a lever arm having a hinged first end and a moveable second end, wherein

the trigger is attached to the moveable second end of the lever arm;
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a position sensor attached to the hinged first end of the lever arm, wherein
the position sensor is configured to detect a change in the rotational position of the
trigger as a movement event and is configured to send the movement eventi to a
processor;

a bidirectional motor located within the housing, wherein the motor is
configured to receive a haptic effect drive signal from the processor and is
configured to output a force in response to the haptic effect drive signal from the
processor; and

a rotatable shaft attached to the motor and extending therefrom to the hinged
first end of the lever arm, wherein the rotatable shaft is attached to the hinged first end
of the lever arm such that rotation of the rotatable shaft causes movement of the lever
arm and the trigger,

wherein the force output by the motor is transmitted to the trigger via the

rotatable shaft as a kinesthetic haptic effect.

The haptic peripheral of claim 13, further comprising a gear system disposed between
the motor and the rotatable shaft, the gear system being configured to increase the force
output by the motor, wherein the increased force is transmitted from the gear system

to the trigger as a kinesthetic haptic effect.

. A gaming system comprising:

a host computer;

a processor;

a controller having a housing, a user input element, a position sensor
coupled to the user input element, and an actuator coupled to the user input element
via a mechanical amplification system, wherein the position sensor is configured to
detect a position of the user input element and send the position to the processor,
the actuator is configured to receive a haptic effect drive signal from the processor
and is configured to output a force in response to the haptic effect drive signal from
the processor, and the mechanical amplification system is configured to increase the

force output by the actuator, the increased force being transmitted from the
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mechanical amplification system to the user input element as a kinesthetic haptic

effect.

. The gaming system of claim 15, wherein the host computer is a tablet computer and

the controller includes a handle and a docking station adapted to receive the tablet

computer therein, wherein the user input element is disposed on the handle.

The gaming system of claim 15, wherein the processor is disposed in the controller.

. The gaming system of claim 15, wherein the processor is disposed in the host

computer.

The gaming system of claim 15, wherein user input element is selected from the

group consisting of a button, a trigger, and a joystick.

The gaming system of claim 15, wherein the controller also includes a rumble actuator
coupled to the housing, wherein the rumble actuator is configured to receive a second
haptic effect control signal from the processor and output a second haptic effect to the

housing in response to a second haptic effect control signal received from the processor.
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[Abstract}

An object of the invention is to provide devices with targeted actuators coupled to user
input elements such that the haptic effect is directed to the user input elements.
A haptic peripheral comprises a housing, a user input element, a position sensor coupled to the
user input element, and an actuator located within the housing and coupled to the user tnput
element. The position sensor is configured to detect a position of the user input element and
is configured to send the position to a processor. The actuator is configured to receive a
haptic effect drive signal from the processor and is configured to output a force in response to
the haptic effect drive signal from the processor. The force is transmitted to the user input
element as a kinesthetic haptic effect. The haptic peripheral may include a mechanical
amplification system coupled to the actuator and configured to increase the force output by the
actuator. The increased force is transmitted from the mechanical amplification system to the

user input element as a Kinesthetic haptic effect,

[Representative Drawing}
Fig. 4
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Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA. This supersedes the Non-Final Rejection mailed on

7/25/2019.

Double Patenting
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 conflicting claims 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., Inre 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); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA
1969).
3. 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 nonstatutory double patenting
provided the reference application or patent either is shown to be commonly owned with the
examined 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(I)(1) - 706.02(1)(3) for applications not subject to examination under the
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first inventor to file provisions of the AIA. A terminal disclaimer must be signed in compliance
with 37 CFR 1.321(b).

4. The USPTO Internet website contains terminal disclaimer forms which may be used.
Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which the
form is 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 www.uspto.gov/patents/process/file/efs/guidance/e TD-info-l.jsp.

5. Claims 1, 8, and 15 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1 and 7 of U.S. Patent No0.10,073,523. Although the claims at issue
are not identical, they are not patentably distinct from each other because the instant claims are
anticipated by the granted species claims as demonstrated in the table below for Claim 1, as

representative of Claims 8 and 15.

U.S. Pat. No. 10,073,523 U.S. Pat. Pub. No. 16/058,399
1. A method for rendering a haptic effect at a 1. A method for controlling a user input
trigger user input element, the trigger user input element associated with a haptic output device,
element configured to move in a rotational the method comprising:

direction and associated with a haptic output
device, the method comprising:

defining a primary range and a secondary range defining position and range information for the

of positions for the trigger user input element; user input element associated with the haptic
defining a boundary range of positions for the output device, including a primary range of
trigger user input element, the boundary range positions, a secondary range of positions, and a
partially overlapping each of the primary range boundary range of positions, wherein the

and the secondary range; boundary range of positions partially overlaps

each of the primary range of positions and the
secondary range of positions; and

monitoring a rotary position of the trigger user
input element; scaling the primary range,
secondary range, and boundary range of
positions; and
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rendering the haptic effect in response to an entry | rendering a haptic effect in response to an entry of
of the trigger user input element to positions within | the user input element to one or more positions
the boundary range. within the boundary range of positions.

Allowable Subject Matter
6. Claims 2-7, 9-14, and 16-20 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.

7. The following is a statement of reasons for the indication of allowable subject matter:
Conclusion
8. The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure is in the Notice of References Cited.

9. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Paul A. D’Agostino whose telephone number is (571) 270-1992.

10. Examiner interviews are available via telephone, in-person, and video conferencing
using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

11. If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Dmitry Suhol can be reached on (571) 272-4430. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

12. 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
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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.

/PAUL A D'AGOSTINO/
Primary Examiner, Art Unit 3715
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EAST Search History

EAST Search History
EAST Search History (Prior Art)

Ref {Hits Search Query DBs Default {Plurals {iTime
# Operator Stamp

S1 171418 {|(GO7F17/$$ or A63F13/$$).cpc. US-PGPUB; {{OR ON 2017/09/06
USPAT; 08:35
USOCR;
FPRS;
EPO; JPO

S2 1652273 {|(GO6F17/$$ or A63F13/$$).cpc. US-PGPUB; {OR ON 2017/09/06
USPAT; 08:35
USOCR;
FPRS;
EPO; JPO

S3 171418 §(GO7F17/$$ or A63F13/$$).cpc. US-PGPUB; §jOR ON 2017/09/06
USPAT; 08:44
USOCR;
FPRS;
EPO; JPO

4 321 "6020876" US-PGPUB; {JOR ON 2017/09/08
USPAT; 20:23
USOCR;
FPRS;
EPO; JPO

S5 |4 "6020876".pn. US-PGPUB; {{OR ON 2017/09/08
USPAT; 20:23
USOCR;
FPRS;
EPO; JPO

S6 {2 controller and haptic with actuator with {§US-PGPUB; {{OR ON 2017/09/08
(ID identifier) and @py<"2013" USPAT; 20:34
USOCR;
FPRS;
EPO; JPO

S7 {0 (AB3F13/$$ or GO7F17/$3).cpc. and US-PGPUB; {OR ON 2017/09/08
controller and haptic with actuator with {USPAT; 20:39

(ID identifier) and @py<"2013" USOCR,;
FPRS;
EPO; JPO

S8 {16 (AB3F13/$$ or GO7F17/$$).cpc. and US-PGPUB; {OR ON 2017/09/08
controller and haptic with actuator and {USPAT; 20:39

(ID identifier) and @py<"2013" USOCR,;
FPRS;
EPO; JPO

S9 {10 (AB3F13/$$ or GO7F17/$$).cpc. and US-PGPUB; {OR ON 2017/09/08
controller and haptic same (ID identifier) USPAT; 20:41

and @py<"2013" USOCR:;
FPRS;
EPO; JPO

S10 {1 (AB3F13/$$ or GO7F17/$$).cpc. and US-PGPUB; {OR ON 2017/09/08
haptic.ti. and signal same (ID identifier) #USPAT; 20:43

and @py<"2013" USOCR;
FPRS;
EPO; JPO

file:///C/Users/pdagostino/Documents/e-Red%20Folder/ 16058399/EAS TSearchHistory.16058399_Accessible Version.htm[9/8/2019 4:17:57 PM]
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EAST Search History

S11 {130 (A63F13/$$ or GO7F17/$$).cpc. and US-PGPUB; §OR ON 2017/09/08
haptic.ti. and actuator and @py<"2013" HUSPAT; 20:44
USOCR;
FPRS;

S12 {5 (A63F13/$$ or GO7F17/$$).cpc. and US-PGPUB; {OR ON 2017/09/08
haptic.ti. and actuator same identif$4 USPAT; 20:45

and @py<"2013" USOCR;
FPRS;
EPO; JPO

S13 {0 (A63F13/$$ or GO7F17/$$).cpc. and US-PGPUB; §OR ON 2017/09/08
haptic.ti. same packet and @py<"2013" {USPAT,; 21:28
USOCR,;
FPRS;
EPO; JPO

S14 {9 (A63F13/$$ or GO7F17/$$).cpc. and US-PGPUB; {OR ON 2017/09/08
haptic same packet and @py< "2013" USPAT; 21:28
USOCR;
FPRS;

S15 {17 (A63F13/$$ or GO7F17/$$).cpc. and US-PGPUB; {§OR ON 2017/09/08
haptic same clock and @py<"2013" USPAT; 22:01
USOCR,;
FPRS;
EPO; JPO

S$16 §10983 jjhaptic and range and @py<"2013" US-PGPUB; {OR ON 2017/09/08
USPAT; 23:07
USOCR;
FPRS;
EPO; JPO

S17 {15994 controller and haptic and range and US-PGPUB; {OR ON 2017/09/08
@py<"2013" USPAT; 23:08
USOCR;
FPRS;
EPO; JPO

S18 {123 controller and haptic and boundary with {US-PGPUB; iOR ON 2017/09/08
range and @py<"2013" USPAT; 23:08
USOCR;
FPRS;
EPO; JPO

S19 {19 controller and haptic same boundary US-PGPUB; §OR ON 2017/09/08
with range and @py< "2013" USPAT; 23:09
USOCR;
FPRS;
EPO; PO & o d

S20 {121 "463".clas. and haptic with (joystick) US-PGPUB; {{OR ON 2018/01/08
USPAT,; 13:06
USOCR;
FPRS;
EPO; JPO

S21 {73 "463".clas. and haptic with (joystick) and jjUS-PGPUB; §jOR ON 2018/01/08
@py< "2012" USPAT,; 13:06
USOCR;
FPRS;
EPO; JPO

524 {18 ("20050156892" | "20060142657" | US-PGPUB; {OR OFF 2019/07/21
"20060290662" | "20110118032" | USPAT; 18:17
"20110260990" | "20140043228" | USOCR;
"20140315642" | "20150130706" | FPRS;
"6020876" | "6184868" | EPO; JPO

file:///C/Users/pdagostino/Documents/e-Red%20Folder/ 16058399/EAS TSearchHistory.16058399_Accessible Version.htm[9/8/2019 4:17:57 PM]
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EAST Search History

o 1"7490530").PN.

EAST Search History (I nterference)

Ref Hits§Search Query DBs Default Plurals {iTime

# Operator Stamp

S22 48 §(haptic effect trigger first second range §US—PGPUB; AND ON 2018/04/15
\positions).clm. HUSPAT 10:19

S23 {2 §(haptic effect trigger first scal$4 second §US—PGPUB; AND ON 2018/04/15
{range positions).clm. HUSPAT 10:20

9/8/2019 4:17:54 PM

C:\ Users\ pdagostino\ Documents\ EAST\ Workspaces\ 16058399.wsp
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EX1002-228




Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.89)

Application Number

16058399

Filing Date

2018-08-08

First Named Inventor ‘

Srivatsav VENKATESAN et al.

Art Unit

|3715

Examiner Name

‘ Paul Anthony D'’AGOSTINO

Attorney Docket Number

| T9047-22090US02; IMM631C1

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 B622833 B2 P014-01-07 jKake corresponds to JP2008015679
2 0778743 B2 P017-10-03 Grant et al. corresponds to JP2014216017
If you wish to add additional U.S. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 20140320406 A1l P014-10-30 NISHIZAWA corresponds to JP2(314215850

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

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#4| Date PR Passages or Relevant
Document .
Figures Appear
Sony Computer corresponds to U.S.
1 |jpooso1sers P A | 20080124\ iortainment Inc Patent No. 8,622,833
corresponds to U.S.
2 014215850 P A 2014-11-17 Yamaha Corp Patent Publication No.
2014/0320406

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /P.A.D/
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 16058399

Filing Date 2018-08-08

First Named Inventor ’ Srivatsav VENKATESAN et al.
Art Unit |a715

Examiner Name ‘ Paul Anthony D’AGOSTINO

Attorney Docket Number | T9047-22090US02; IMM6E31C1

3 014216017

P A 2014-11-17  |fmmersion Corp

corresponds to U.S.
Patent No. 9,778,743

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

Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner| Cite
Initials* | No

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

Ts

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

EXAMINER SIGNATURE

Examiner Signature

/PAUL A D'AGOSTINO/ Date Considered ‘

09/08/2019

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

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 9 Applicant is to place a check mark here if

English language translation is attached.

EFS Web 2.1.18
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Application Number 16058399

Filing Date 2018-08-08
INFORMATION DISCLOSURE First Named Inventor ’ Srivatsav VENKATESAN et al.
STATEMENT BY APPLICANT [ B
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ Paul Anthony D’AGOSTINO

Attorney Docket Number | T9047-22090US02; IMM6E31C1

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

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

See attached certification statement.
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 /Andrew W. Wahba/ Date (YYYY-MM-DD) 2019-09-04

Name/Print Andrew W. Wahba Registration Number |73,661

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.5.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 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /P.A.D/
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

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

ALY, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /F.A.D/

EFS Web2.1.18
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PTO/AIA/96 (08-12)

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

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

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

STATEMENT UNDER 37 CFR 3.73(c)
Immersion Corporation

Application No./Patent No.: _16/058,399 Filed/Issue Date: August 8, 2018
Titled: POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT DEVICE

Immersion Corporation a corporation

Applicant’/Patent Owner:

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

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

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

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

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

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

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

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

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

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 046587 , Frame 0109 , or for which a copy
thereof is attached.

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

1. From: To:

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

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

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

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

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

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

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

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

To:

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

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

To:

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

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

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

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

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

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

[Teresa U. Medler/ November 7, 2019

Signature Date

Teresa U. Medler 44,933

Printed or Typed Name Title or Registration Number
[Page 2 of 2]
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTOAIAEE (U712}
Approved for s ibmwh THANI2014, OMB 0851035
demark C 5 DEPARTME - COMMERCE
s Of Reforaralion ue i (Mp?:yx & vatid OME conbol number.

Us E
Under the Paperwork Reduction Act of 1885, no persens are requiisd 1o mespond 10 5 ¢

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

i hereby revoke all previcus powers of atlorney given in the application identified in the attached statement
under 37 OFR 3.73{c).
i hereby appoint:
Practitioners associaled wilh Customer Mumbers ggzgz
OR

E é Practitioner{s) named below (if more than ten paten! practiioners are to be namad, then @ customer number must be usedy:

Hame Ragistration Nams Registration
Number Nymber

As gtiemey(s or ageni(s) lo reprasent the Jndersxgrecz before the United States Patent and Trademark Gffice -‘u“PTO in connection with
anyand sl patent applications assigned only to the unﬁemgmd aceording to the USPTO assignmeant records or assignmenis documents
attached to this form in accordance with 37 t:'.HE 3.73cy

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

The address associated with Customer Number: gg 2 g 2

Firm or
individual Nameg

City § Stata Zi

Telephone Email

Assignee Name and Address: immersion Corporation
50 Rio Robles
San Jose, CA 95134

A copy of this form, together with a statement under 37 CFR 2.73{c} {Form PTOIAIA/GSE or eguivalent} is required to be
Filed in each application in which this form is used, The statement under 27 CFR 2.73{c}) may be completed by one of
The practitioners appeinted in this fomn, and must identify the application in which this Power of Attorney is fo be filed,

SIGNATURE of Assignee of Record
The indi i idual whose signature and titig is supplied below is authorized 1© act on behall of the assignes

£ i
s P/ S [ »
Signature ( ﬁ/.\,‘.r;vi vt LAl Dale J;‘j g ff’ i
Name Catherine C. Maresh Telephone 408.350.8755
Tiile Senior 1P Counsel
This colisction of information is requived by 37 OFR 1,31, 1.32 and 1.33. Tha information is required to obiain or setain a benefit by the sublic whith & 1o fle {and

by the USPTO o prossss) an app!icaﬁmm Conlidentisiity is governed by 35 U.8.C. 122 and 37 CFR 1,11 and 1.14. This collection is astimated to ke 3 minutes
t complate, including gathering, preparing, and subesilling the completed application form fo the USPTO, Tn“e will vary gepaading upon the axtividual case. Any
comments on e amount of tima vou requite io complate this form andior suggestions for redusing this burden, should be serd to the Thief information ORicer,
.5, Patent and Tradamark C'ﬂcr-‘ 118, Department of Commerca, P.C Box 1450, Alexandria, VA 22313-1250, 00 NOT 8END FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND '{{} Commissioner for Paterts, P.O. Box 1485, Atexandria, YA 223131450

i you need assistance in completing the form, call 1-800-PT0-0159 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 37686080
Application Number: 16058399
International Application Number:
Confirmation Number: 2869

Title of Invention:

POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC
OUTPUT DEVICE

First Named Inventor/Applicant Name:

Srivatsav VENKATESAN

Customer Number:

95000

Filer:

Teresa U. Medler/Melissa Satorre

Filer Authorized By:

Teresa U. Medler

Attorney Docket Number:

T9047-22090US02; IMM631C1

Receipt Date: 07-NOV-2019
Filing Date: 08-AUG-2018
Time Stamp: 16:25:34

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ttes)l Ml.lltl- 'Pages
Number Message Digest | Part/.zip| (if appl.)
118437
1 Power of Attorney IMM631C1_STMT.pdf no 3
bf131a85a9cd94f5abB464a4fadf7a458589
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Warnings:
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Information:

190687
2 Power of Attorney IMMPoA.pdf no 1
fbc6819ed140a06cdecd 1b979f9b3621475
0928e
Warnings:
Information:
Total Files Size (in bytes){ 309124

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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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
T9047-22090US02;
16/058,399 08/08/2018 Srivatsav VENKATESAN IMM631C1
CONFIRMATION NO. 2869
95000

POWER OF ATTORNEY NOTICE
MILES & STOCKBRIDGE P.C.

o Coporae O

Suite 1500
Tysons Corner, VA 22102-3833

Date Mailed: 11/13/2019

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/07/2019.

« The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDHOZOV
| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE
T9047-22090US02;
16/058,399 08/08/2018 Srivatsav VENKATESAN IMM631C1
CONFIRMATION NO. 2869
99292

POA ACCEPTANCE LETTER
Medler Ferro Woodhouse & Mills/Immersion
8201 Greensboro Drive, Suite 1060 A0 00 O OO
8201 Greensboro Drive, Suite MWL

Date Mailed: 11/13/2019

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/07/2019.

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.

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

ired to respond to a collection of informa

PTO/SB/06 (09-11)

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

tion unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Aeplication or Docket Number | Fiing Date
Substitute for Form PTO-875 16/058,399 08/08/2018 (7o be Mailed
ENTITY: LARGe (JsmaLL (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
E] EXAMINATION FEE
(37 CFR 1.16(0), (p), or () NiA NiA N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x $100 =
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
[:]/C\:IT:;LI??;ION SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
— 12/12/2019 Z‘E#"EAF'{N'NG ’;H'&"\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - —
=| o 20 Mins |+ 20 -0 x 5100 - 0
E !gdgg{e]n%?hr;)t «3 Minus | ** 3 =0 x $460 = 0
< J Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RE/';"F"}'E';‘NG PRNEL\J/'\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
E AMENDMENT PAID FOR
L | Total * i *x - -
= | 37CFR1.160) Minus — x s0 -
2 [ independent « : ek - _
E 370»% L16(n) Minus — X $ 0 -
E Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /Ruby Johnson/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

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

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
/f you need assistance in completing the form, call 1-800-PTO-97199 and select option 2.
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 16058399

Filing Date 08-Aug-2018

First Named Inventor Srivatsav VENKATESAN
Attorney Docket Number T9047-22090US502; IMM631C1

Title of Invention

POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT
DEVICE

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

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

Owner Percent Interest

IMMERSION CORPORATION 100%

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

10073523

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

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

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

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

- has all claims canceled by a reexamination certificate;

- is reissued; or

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

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

Applicant claims the following fee status:

O Small Entity
(O Micro Entity

(® Regular Undiscounted

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

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

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

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

Registration Number 58508

(O Asoleinventor

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

(O Ajointinventor; all of whom are signing this request

Si t
'ghature /Jun S. Ha/

Name JunS. HA

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

Application Number:

16058399

Filing Date:

08-Aug-2018

Title of Invention:

OUTPUT DEVICE

POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC

First Named Inventor/Applicant Name:

Srivatsav VENKATESAN

Filer:

Jun Sang Ha/Derya SEVINC

Attorney Docket Number:

T9047-22090US02; IMM631C1

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz-;l'g(t;)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 16058399
Filing Date: 08-Aug-2018

Applicant/Patent under Reexamination:  VENKATESAN

Electronic Terminal Disclaimer filedon  December 12,2019

X APPROVED

This patent is subject to a terminal disclaimer

1 DISAPPROVED

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

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 37998016
Application Number: 16058399
International Application Number:
Confirmation Number: 2869
Title of Invention: POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC
: OUTPUT DEVICE
First Named Inventor/Applicant Name: Srivatsav VENKATESAN
Customer Number: 99292
Filer: Jun Sang Ha/Derya SEVINC
Filer Authorized By: Jun Sang Ha
Attorney Docket Number: T9047-22090US02; IMM631C1
Receipt Date: 12-DEC-2019
Filing Date: 08-AUG-2018
Time Stamp: 12:37:46
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $160
RAM confirmation Number E2019BBC37433279
Deposit Account
Authorized User

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

Document . . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (if appl.)
33600
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
16030618dd1e1b4693929cb64ed 1351672
90a76
Warnings:
Information:
30391
2 Fee Worksheet (SB06) fee-info.pdf no 2
5fb38376db024112203969b04dd92560ed|
Warnings:
Information:
Total Files Size (in bytes){ 63991

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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 16/058,399

Confirmation No. : 2869

Applicant : IMMERSION CORPORATION

Inventors : Srivatsav VENKATESAN, et al.

Filing Date : August 8, 2018

TC/A.U. ; 3715

Examiner : Paul Anthony D’AGOSTINO

Docket No. : IMM631C1

Customer No. : 99292

Title : POSITION CONTROL OF A USER INPUT ELEMENT

ASSOCIATED WITH A HAPTIC OUTPUT DEVICE

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

Alexandria, VA 22313-1450

REPLY UNDER 37 C.F.R§1.111

Commissioner:

In response to the Non-Final Office Action mailed September 12, 2019, Applicant submits
the following amendments and remarks.

Amendments to the Claims are reflected in the listing of claims which begins on page
two (2) of this paper.

Remarks/Arguments begin on page six (6) of this paper.

This Reply is being filed before the three-month date of December 12, 2019. The Reply is
therefore timely.

It is not believed that extensions of time are required beyond those that may otherwise be
provided for in documents accompanying this paper. However, if additional extensions of time are
necessary to prevent abandonment of this application, then such extensions of time are hereby
petitioned under 37 C.FR. § 1.136(a), and any fees required therefor (including fees for net
addition of claims) are hereby authorized to be charged to our Deposit Account No. 60-1939.

Page 1 of 7
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Electronic Acknowledgement Receipt

EFS ID: 37998162
Application Number: 16058399
International Application Number:
Confirmation Number: 2869

Title of Invention:

POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC
OUTPUT DEVICE

First Named Inventor/Applicant Name:

Srivatsav VENKATESAN

Customer Number:

99292

Filer:

Jun Sang Ha/Derya SEVINC

Filer Authorized By:

Jun Sang Ha

Attorney Docket Number:

T9047-22090US02; IMM631C1

Receipt Date: 12-DEC-2019
Filing Date: 08-AUG-2018
Time Stamp: 12:39:01

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.)

IMM631C1_ResponsetoNFOAd
ated12Sept2019asfiled.pdf

129004

yes 7

092c66375889940024777d82ba23f95602
ba7c7
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Multipart Description/PDF files in .zip description
Document Description Start End
Applicant Arguments/Remarks Made in an Amendment 6 7
Claims 2 5
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Warnings:
Information:
Total Files Size (in bytes){ 129004

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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U.S. Appl. No. 16/058,399
Response Filed: December 12, 2019
Response to Non-Final Office Action dated 12 Sept. 2019

REMARKS

Reconsideration of this Application is respectfully requested. Upon entry of the foregoing
amendment, claims 1-20 are pending in the application, with claims 1, 8, and 15 being the
independent claims. Claims 8 and 15 are amended to correct drafting errors identified therein. No

new matter has been added.

Double Patenting

Claims 1, 8, and 15 are rejected on the ground of nonstatutory double patenting as allegedly

being unpatentable over claims 1 and 7 of U.S. Patent No. 10,073,523. NFOA, pp. 3-4.

While not conceding the appropriateness of the Examiner’s rejection, but merely to
advance prosecution of the present application, the Applicant is herewith submitting a Terminal
Disclaimer disclaiming the terminal portion of any patent granted on the present application which

would extend beyond the expiration of U.S. Patent No. 10,073,523,

Accordingly, withdrawal of the rejection and allowance of claims 1, 8, and 15 are

respectfully requested.

Allowable Subject Matter

Claims 2-7, 9-14, and 16-20 are objected to as allegedly 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. NFOA, p. 4.

The Applicant thanks the Examiner for indicating the allowable subject matter. The
Applicant believes that independent claims 1, 8, and 15 are allowable at least for the reasons stated
above, where each of claims 2-7, 9-14, and 16-20 depend from a respective one of independent
claims 1, 8, 15. Accordingly, withdrawal of the objection and allowance of claims 2-7, 9-14, and

16-20 are respectfully requested.
Conclusion

The Commissioner is hereby authorized to charge any additional fees which may be

required under 37 C.F.R. § 1.17, or credit any overpayment, to Deposit Account No. 60-1939. If

Page 6 of 7
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U.S. Appl. No. 16/058,399
Response Filed: December 12, 2019
Response to Non-Final Office Action dated 12 Sept. 2019

the Examiner feels that a telephone conference would in any way expedite the prosecution of the

application, please do not hesitate to call the undersigned at 703-712-8526.

Respectfully submitted,

/Jun S. HA/
Jun S. HA
Registration No. 58,508
Attorney for Applicant
Date: December 12, 2019
MEDLER FERRO WOODHOUSE & MILLS
8201 Greensboro Drive, Suite 1060
McLean, VA 22102
4844-8533-0350, v. 2
Page 7 of 7
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U.S. Appl. No. 16/058,399
Response Filed: December 12, 2019
Response to Non-Final Office Action dated 12 Sept. 2019

Amendment to the Claims:

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

Listing of Claims:

1. (previously presented) A method for controlling a user input element associated with
a haptic output device, the method comprising:

defining position and range information for the user input element associated with the
haptic output device, including a primary range of positions, a secondary range of positions,
and a boundary range of positions, wherein the boundary range of positions partially overlaps
each of the primary range of positions and the secondary range of positions; and

rendering a haptic effect in response to an entry of the user input element to one or

more positions within the boundary range of positions.

2. (previously presented) The method of claim 1, wherein one of the primary range of
positions, the secondary range of positions, and the boundary range of positions is calculated
based on a movement of the user input element from a maximum out position to a grounding

position.

3. (previously presented) The method of claim 1, wherein a profile for the user input
element is calculated by mapping each position of the user input element to an analog to digital

conversion value.

4 (previously presented) The method of claim 3, wherein the profile for the user input

element is an increasing profile or a decreasing profile.
5. (previously presented) The method of claim 1, wherein a normalized profile for the
user input element is calculated by removing at least one of the secondary range of positions

or the boundary range of positions from mapped analog to digital conversion values.

6. (previously presented) The method of claim 1, further comprising monitoring a position

Page 2 of 7
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U.S. Appl. No. 16/058,399
Response Filed: December 12, 2019
Response to Non-Final Office Action dated 12 Sept. 2019

of the user input element.

7. (previously presented) The method of claim 1, further comprising adjusting a profile
and a normalized profile of the user input element to adjust for a change to a resting position

of the user input element.

8. (currently amended) A non-transitory computer readable storage medium storing a
program configured to be executed by a processor, the program comprising instructions for:
defining position and range information for a user input element associated with the
haptic output device, including a primary range of positions, a secondary range of positions,
and a boundary range of positions, wherein the boundary range of positions partially overlaps
each of the primary range of positions and the secondary range of positions; and
rendering a haptic effect in response to an entry of the user input element to one or

more positions within the boundary range of positions.

9. (previously presented) The non-transitory computer readable storage medium of claim
8, wherein one of the primary range of positions, the secondary range of positions, and the
boundary range of positions is calculated based on a movement of the user input element from

a maximum out position to a grounding position.

10. (previously presented) The non-transitory computer readable storage medium of claim
8, wherein a profile for the user input element is calculated by mapping each position of the

user input element to an analog to digital conversion value.

11. (previously presented) The non-transitory computer readable storage medium of claim
10, wherein the profile for the user input element is an increasing profile or a decreasing

profile.

12. (previously presented) The non-transitory computer readable storage medium of claim

8, wherein a normalized profile for the user input element is calculated by removing at least

Page 3 of 7
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U.S. Appl. No. 16/058,399
Response Filed: December 12, 2019
Response to Non-Final Office Action dated 12 Sept. 2019

one of the secondary range of positions or the boundary range of positions from mapped
analog to digital conversion values.
13. (previously presented) The non-transitory computer readable storage medium of claim

8, further comprising instructions for monitoring a position of the user input element.

14, (previously presented) The non-transitory computer readable storage medium of claim
13, further comprising instructions for adjusting a profile and a normalized profile of the user

input element to adjust for a change to a resting position of the user input element.

15. (currently amended) A device comprising:
a processor; and
a memory storing a program for execution by the processor, the program including
instructions for:
defining position and range information for a user input element associated with
the haptic output device, including a primary range of positions, a secondary range of
positions, and a boundary range of positions, wherein the boundary range of positions partially
overlaps each of the primary range of positions and the secondary range of positions; and
rendering a haptic effect in response to an entry of the user input element to one

or more positions within the boundary range of positions.

16. (previously presented) The device of claim 15, wherein one of the primary range
of positions, the secondary range of positions, and the boundary range of positions is
calculated based on a movement of the user input element from a maximum out position to a

grounding position.
17. (previously presented) The device of claim 15, wherein a profile for the user input
element is calculated by mapping each position of the user input element to an analog to digital

conversion value.

18. (previously presented) The device of claim 15, wherein a normalized profile for

Page 4 of 7
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the user input element is calculated by removing at least one of the secondary range of

positions or the boundary range of positions from mapped analog to digital conversion values.

19. (previously presented) The device of claim 15, further comprising instructions for

monitoring a position of the user input element.

20. (previously presented) The device of claim 19, further comprising instructions
for adjusting a profile and anormalized profile of the user input element to adjust for a change

to a resting position of the user input element.

Page 5 of 7
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and T'rndemark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandrig, Virginia 22313-1450

WWW.USPLO.ZOV

| FIRSTNAMEDAPPLICANT | "ATTY.DOCKETNO./TITLE |
T9047-22090US02;

ATE

r -\,\Q}c &
[ APPLICATION NUMBER [ FILING o'%%) D

16/058,399 08/08/2018 Srivatsav VENKATESAN IMM631C1
CONFIRMATION NO. 2869
95000 POWER OF ATTORNEY NOTICE

Immarson Corporaton O A

1751 Pinnacle Drive
Suite 1500
Tysons Corner, VA 22102-3833
Date Mailed: 11/13/2019

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/07/2019.

» The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

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

/hsarwari/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
99292 7590 01/15/2020
Medler Ferro Woodhouse & Mills/Immersion D'AGOSTINO, PAUL ANTHONY
8201 Greensboro Drive, Suite 1060
McLean, VA 22102 | ART UNIT PAPER NUMBER |
3715
DATE MAILED: 01/15/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/058,399 08/08/2018 Srivatsav VENKATESAN T9047-22090US02; 2869

IMM631C1
TITLE OF INVENTION: POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT DEVICE

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/15/2020

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

99292 7590 01/15/2020 Certificate of Mailing or Transmission
Medler Ferro Woodhouse & Mills/Immersion I hereby certify that this Fee(s) Transmittal is being deposited with the United
X K States Postal Service with sufficient postage for first class mail in an envelope
8201 Greensboro Drive, Suite 1060 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
McLean, VA 22102 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)|
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/058,399 08/08/2018 Srivatsav VENKATESAN T9047-22090US02; 2869
IMM631C1
TITLE OF INVENTION: POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT DEVICE
| APPLN. TYPE I ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/15/2020

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
D'AGOSTINO, PAUL ANTHONY 3715 463-037000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

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

4a. Fees submitted: [ MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

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

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/058,399 08/08/2018 Srivatsav VENKATESAN T9047-22090US02; 2869
IDAMEILC]
I EXAMINER |
99292 7590 01/15/2020
Medler Ferro Woodhouse & Mills/Immersion D'AGOSTINO, PAUL ANTHONY
8201 Greensboro Drive, Suite 1060
McLean, VA 22102 | ART UNIT PAPER NUMBER |

3715

DATE MAILED: 01/15/2020

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

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

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

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

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. 3 16/058,399 VENKATESAN etal.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
PAUL A D'AGOSTINO 3715 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.4} This communication is responsive to 12/12/2019.

[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

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

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

Certified copies:
a) JAIl b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No. ___
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

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

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

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

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {(not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

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

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

of Biological Material
4.(] Interview Summary (PTO-413),
Paper No./Mail Date.
/PAUL A D'AGOSTINO/
Primary Examiner, Art Unit 3715

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20191230
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | sg 399 VENKATESAN ot al.
H “ ““| Examiner Art Unit
PAUL A D'AGOSTINO 3715
CPC
Symbol Type Version
GO6F 016 F 2013:01-01
AB3F 285 | 2014:09-02
AB3F 23 | 2014-09-02
AB3F 42 | 2014-09:02
AB3F 218 | 2044-09-02
CPC Combination Sets
Symbol Type Set Ranking Version

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/PAUL A D'AGOSTINO/ 30 December 2019 . . -
Primary Examiner, Art Unit 3715 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20191230
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | sg 399 VENKATESAN ot al.

PAUL A D'AGOSTINO 3715

INTERNATIONAL CLASSIFICATION
CLAIMED

AG3F

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

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

(Assistant Examiner) (Date) 20

/PAUL A D'AGOSTINO/ 30 December 2019 . . -
Primary Examiner, Art Unit 3715 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20191230
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | sg 399 VENKATESAN ot al.
H “ ““| Examiner Art Unit
PAUL A D'AGOSTINO 3715
Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. (O R.1.47
CLAIMS
Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/PAUL A D'AGOSTINO/ 30 December 2019 . . -
Primary Examiner, Art Unit 3715 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20191230
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/058,399 VENKATESAN et al.
H“m “‘“ Hl”“l ‘ ‘“ ‘l“ o o
PAUL A D'AGOSTINO 3715
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

the search.

Search Notes

Search Notes Date Examiner
see east search history 07/21/2019 pd
see search history 09/08/2019 pd
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

see east search history 12/30/2019 pd

U.S. Patent and Trademark Office

Page 1 of 1
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EAST Search History

EAST Search History
EAST Search History (Prior Art)

Ref {Hits Search Query DBs Default {Plurals {iTime
# Operator Stamp

S1 171418 {|(GO7F17/$$ or A63F13/$$).cpc. US-PGPUB; {{OR ON 2017/09/06
USPAT; 08:35
USOCR;
FPRS;
EPO; JPO

S2 1652273 {|(GO6F17/$$ or A63F13/$$).cpc. US-PGPUB; {OR ON 2017/09/06
USPAT; 08:35
USOCR;
FPRS;
EPO; JPO

S3 171418 §(GO7F17/$$ or A63F13/$$).cpc. US-PGPUB; §jOR ON 2017/09/06
USPAT; 08:44
USOCR;
FPRS;
EPO; JPO

4 321 "6020876" US-PGPUB; {JOR ON 2017/09/08
USPAT; 20:23
USOCR;
FPRS;
EPO; JPO

S5 |4 "6020876".pn. US-PGPUB; {{OR ON 2017/09/08
USPAT; 20:23
USOCR;
FPRS;
EPO; JPO

S6 {2 controller and haptic with actuator with {§US-PGPUB; {{OR ON 2017/09/08
(ID identifier) and @py<"2013" USPAT; 20:34
USOCR;
FPRS;
EPO; JPO

S7 {0 (AB3F13/$$ or GO7F17/$3).cpc. and US-PGPUB; {OR ON 2017/09/08
controller and haptic with actuator with {USPAT; 20:39

(ID identifier) and @py<"2013" USOCR,;
FPRS;
EPO; JPO

S8 {16 (AB3F13/$$ or GO7F17/$$).cpc. and US-PGPUB; {OR ON 2017/09/08
controller and haptic with actuator and {USPAT; 20:39

(ID identifier) and @py<"2013" USOCR,;
FPRS;
EPO; JPO

S9 {10 (AB3F13/$$ or GO7F17/$$).cpc. and US-PGPUB; {OR ON 2017/09/08
controller and haptic same (ID identifier) USPAT; 20:41

and @py<"2013" USOCR:;
FPRS;
EPO; JPO

S10 {1 (AB3F13/$$ or GO7F17/$$).cpc. and US-PGPUB; {OR ON 2017/09/08
haptic.ti. and signal same (ID identifier) #USPAT; 20:43

and @py<"2013" USOCR;
FPRS;
EPO; JPO
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S11 {130 (A63F13/$$ or GO7F17/$$).cpc. and US-PGPUB; §OR ON 2017/09/08
haptic.ti. and actuator and @py<"2013" HUSPAT; 20:44
USOCR;
FPRS;

S12 {5 (A63F13/$$ or GO7F17/$$).cpc. and US-PGPUB; {OR ON 2017/09/08
haptic.ti. and actuator same identif$4 USPAT; 20:45

and @py<"2013" USOCR;
FPRS;
EPO; JPO

S13 {0 (A63F13/$$ or GO7F17/$$).cpc. and US-PGPUB; §OR ON 2017/09/08
haptic.ti. same packet and @py<"2013" {USPAT,; 21:28
USOCR,;
FPRS;
EPO; JPO

S14 {9 (A63F13/$$ or GO7F17/$$).cpc. and US-PGPUB; {OR ON 2017/09/08
haptic same packet and @py< "2013" USPAT; 21:28
USOCR;
FPRS;

S15 {17 (A63F13/$$ or GO7F17/$$).cpc. and US-PGPUB; {§OR ON 2017/09/08
haptic same clock and @py<"2013" USPAT; 22:01
USOCR,;
FPRS;
EPO; JPO

S$16 §10983 jjhaptic and range and @py<"2013" US-PGPUB; {OR ON 2017/09/08
USPAT; 23:07
USOCR;
FPRS;
EPO; JPO

S17 {15994 controller and haptic and range and US-PGPUB; {OR ON 2017/09/08
@py<"2013" USPAT; 23:08
USOCR;
FPRS;
EPO; JPO

S18 {123 controller and haptic and boundary with {US-PGPUB; iOR ON 2017/09/08
range and @py<"2013" USPAT; 23:08
USOCR;
FPRS;
EPO; JPO

S19 {19 controller and haptic same boundary US-PGPUB; §OR ON 2017/09/08
with range and @py< "2013" USPAT; 23:09
USOCR;
FPRS;
EPO; PO & o d

S20 {121 "463".clas. and haptic with (joystick) US-PGPUB; {{OR ON 2018/01/08
USPAT,; 13:06
USOCR;
FPRS;
EPO; JPO

S21 {73 "463".clas. and haptic with (joystick) and jjUS-PGPUB; §jOR ON 2018/01/08
@py< "2012" USPAT,; 13:06
USOCR;
FPRS;
EPO; JPO

524 {18 ("20050156892" | "20060142657" | US-PGPUB; {OR OFF 2019/07/21
"20060290662" | "20110118032" | USPAT; 18:17
"20110260990" | "20140043228" | USOCR;
"20140315642" | "20150130706" | FPRS;
"6020876" | "6184868" | EPO; JPO
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"7490530").PN. ;
S25 §3 "14979321" US-PGPUB; {{OR OFF 2019/09/08
USPAT; 16:22
USOCR;
FPRS;
EPO; JPO

EAST Search History (I nterference)

Ref {Hits Search Query IDBs Default Plurals {Time

# Operator Stamp

L1 3 §(contro|$5 user input haptic output range §US—PGPUB; AND ON 2019/12/30
Hpositions boundary range).cim. HUSPAT 16:48

S22 48 §(haptic effect trigger first second range §US—PGPUB; AND ON 2018/04/15
Hpositions).clm. HUSPAT 10:19

$23 2 (haptic effect trigger first scal$4 second US-PGPUB; {AND ON 2018/04/15
#range positions).clm. HUSPAT 10:20

12/30/ 2019 4:49:27 PM
C:\ Users\ pdagostino\ Documents\ EAST\ Workspaces\ 16058399.wsp
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Bibliographic Data

Application No: 16/058 ,399

Foreign Priority claimed:
35 USC 119 (a-d) conditions met:
Verified and Acknowledged:

O Yes @ No
D Yes D No D Met After Allowance
l/PAUL A D'AGOsTINO/ | ||

Examiner's Signature

Initials

POSITION CONTROL OF A USER INPUT ELEMENT

Tide: ASSOCIATED WITH A HAPTIC OUTPUT DEVICE
FILING or 371(c) DATE  |CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
T9047-22090US02:
08/08/2018 463 3715 r
RULE
APPLICANTS

Immersion Corporation, San Jose, CA, UNITED STATES

INVENTORS

Srivatsav VENKATESAN Sunnyvale, CA, UNITED STATES

Kaniyalal SHAH Fremont, CA, UNITED STATES

Douglas George BILLINGTON Campbell, CA, UNITED STATES

Aaron KAPELUS Jamaica Plain, MA, UNITED STATES

Stephen RANK San Jose, CA, UNITED STATES
Daniel PARKER San Jose, CA, UNITED STATES

CONTINUING DATA

This application is a CON of 14979321 12/22/2015 PAT 10073523

14979321 has PRO of 62096251 12/23/2014

FOREIGN APPLICATIONS

IF REQUIRED, FOREIGN LICENSE GRANTED**

08/28/2018
STATE OR COUNTRY
UNITED STATES
ADDRESS

Medler Ferro Woodhouse & Mills/Immersion
8201 Greensboro Drive, Suite 1060

McLean, VA 22102
UNITED STATES

FILING FEE RECEIVED

EX1002-272




$1,880
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.
16058399 08-Aug-2018 Srivatsav VENKATESAN IMM631C1 2869
TITLE OF INVENTION :

POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC OUTPUT DEVICE

Entity Status Application Type ArtUnit |Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC 111(a) |3715 037000 PAUL D'AGOSTINO
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1000 $0 $1000 15-Apr-2020 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address: Current Indicated Fee Address:

99292
Medler Ferro Woodhouse & Mills/Immersion

8201 Greensboro Drive, Suite 1060
McLean VA 22102

UNITED STATES
703-712-8518

dnrl{nfingﬁhmndlnrfnrrn com

[ Change of correspondence address requested, system [ Fee Address indication requested, system generated SB/47-EFS
generated AlA/122-EFS form attached form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

Applicant asserting small entity status. See 37 CFR 1.27.

O 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.

WEB IFEE 1.0
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ I authorize USPTO to apply my previously paid issue fee to the

Issue Fee
|Z| current fees due

The Director is hereby authorized to apply my previously paid

Publication Fee issue fee to the current fee due and to charge deficient fees to
9

Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any def&ep{% or credit any
overpayment, to Deposit Account Number
The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[ ] Advance Order- # of copies — X

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. MEDLER FERRO WOODHOUSE & MILLS PLLC

5.Assignee Name(s) and Residence Data To Be Printed

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.

Name City State Country Category

Immersion Corporation San Jose CALIFORNIA  united states corporation

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Jun S. Ha/ Date 03-16-2020
Name Jun Sang Ha Registration Number | 58508
WEB IFEE 1.0
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Electronic Patent Application Fee Transmittal

Application Number: 16058399

Filing Date: 08-Aug-2018

. . POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC
Title of Invention:

OUTPUT DEVICE
First Named Inventor/Applicant Name: Srivatsav VENKATESAN
Filer: Jun Sang Ha/Derya SEVINC
Attorney Docket Number: IMM631C1
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
UTILITY APPL ISSUE FEE 1501 1 1000 1000
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 38870673
Application Number: 16058399
International Application Number:
Confirmation Number: 2869
Title of Invention: POSITION CONTROL OF A USER INPUT ELEMENT ASSOCIATED WITH A HAPTIC
: OUTPUT DEVICE
First Named Inventor/Applicant Name: Srivatsav VENKATESAN
Customer Number: 99292
Filer: Jun Sang Ha/Derya SEVINC
Filer Authorized By: Jun Sang Ha
Attorney Docket Number: IMM631C1
Receipt Date: 16-MAR-2020
Filing Date: 08-AUG-2018
Time Stamp: 11:42:41
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000
RAM confirmation Number E20203FB42395282
Deposit Account
Authorized User

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

Document . . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (if appl.)
46286
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
973c3e91ba77b701dfae90f7514421c5bc61
588a
Warnings:
Information:
31837
2 Fee Worksheet (SB06) fee-info.pdf no 2
ab95ffb7724105d6704eb95e7f8460450523]
196e
Warnings:
Information:
Total Files Size (in bytes){ 78123

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/058,399 04/21/2020 10627907 IMM631C1 2869
99292 7590 04/01/2020

Medler Ferro Woodhouse & Mills/Immersion
8201 Greensboro Drive, Suite 1060
McLean, VA 22102

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):

Srivatsav VENKATESAN, Sunnyvale, CA;
Immersion Corporation, San Jose, CA;
Kaniyalal SHAH, Fremont, CA;

Douglas George BILLINGTON, Campbell, CA;
Aaron KAPELUS, Jamaica Plain, MA;

Stephen RANK, San Jose, CA;

Daniel PARKER, San Jose, CA;

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

IR103 (Rev. 10/09)
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