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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office

' PO. Box 1450

 
Alexandria, VA 22313-1450

www.uspto.gov

MAURIEL KAPOUYTIAN WOODS LLP
27 W. 24TH STREET

SUITE #302

NEW YORK, NY 10010  
In re Patent No. 7,218,313

Issued: May 15, 2007 , :

Application No. 10/699,555 : NOTICE

Filed: October 31, 2003 '

Attorney Docket No.: 10046-2000100

This is a notice regarding your request for acceptance of a fee deficiency submission under 37
CFR 1.28, filed September 23, 2013.

The Office no longer investigates or rejects original or reissue patent under 37 CFR 1.56.1098

Off. Gaz. Pat. Office 502 (January 3, 1989). Therefore, nothing1n this Notice15 intended to
imply that an investigation was done.

Your fee deficiency submission under 37 CFR 1.28 is hereby ACCEPTED.

Status as a small entity has been removed. Accordingly, all future fees paid in this patent must

be paid at the undiscounted rate.

/SDB/

Sherry D. Brinkley

Paralegal Specialist
Office of Petitions
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,218,313 B2 Page 1 of]
APPLICATION NO. : 10/699555

DATED : May 15, 2007

INVENTOR(S) : Beth Marcus and David Lee

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

In claim 37, at col. 20, line 3 (which is the 15th line of the claim), the words --second surface-- should

be inserted between “a” and “so.”

Signed and Sealed this

First Day of October, 2013

Teresa Stanek Rea

Deputy Director ofthe United States Patent and Trademark Oflice
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1‘

09-23-13;032_20PM:MKTLLP 15712736500 ,‘2125295132 ‘# 2/ 3

o

Attorney Docket No.: 10046-2000100

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
 

First Named Inventor:

Beth Marcus

Application No.: 10/699,555 __ Patent Number: 7,218,313

i Filing Date: October 31, 2003 Issue Date: May 15, 2007

Title: HUMAN INTERFACE SYSTEM
 

FEE DEFICIENCY STATEMENT AND PAYMENT UNDER 37 GER 1.28 V

Mail Stop . .
Commissioner for Patents ' V

PO. Box 1450 ~ 89/25/2813 11311118111111 88888188 584242 7218313
' Alexandria, Virginia 22313-1450 81 FC:1599 1118.88 1111

Dear Sir:

Assignee has recently learned that the amount paid for the 3.5 year maintenanCe fee’for thc

' above-referenced patent may have been deficient. In an abundance of caution, this paper hereby

requests the Director to charge payment to Deposit Account No. 50-4242'In the amount of
31,1 10.00,referencing docket number 10046-2000100. '1his payment amount is the difference

between the amount paid and the current large entity fee amount for a 3.5 year maintenance fee. An

~itemization as requircd'under 37 C.F.R. 1.28(c) is provided below.

Paid _ee_mount

MaintenanceFee

 
    

   

PAGE 213 ‘ RCVD AT 912312013 4:15:06 PM [Eastern Daylight Tune] ’ SVR:W-PTOFAX-00318 ’ 011183136500 * 081012125295132 ‘ DURAT|0N1(mm-ss):00-35
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09-23-13;03220PM;MKTLLP. ' 15712736500 :2125295132 # 3/ 3

V

Application Serial No: 10/699,555 . I Attorney Docket-No.:110046~2000100

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

- required by this paper to Demsit Acuount No. 50-4242, referencing docket no. 10046-2000100.

Dated: September 23, 2013 Respectfully submitted,
. _ 1

‘ Byszichael'Mauriell Reg. No. 44,226
. Michael Mauricl

Registration No.: 44,226

Maurie] . ouytian Woods LLP

27 West 24 Street, Suite 302

. New Yurk, New York 10010

(212) 529-5131 -

Attemey for Applicant

PAGE 31111 RCVD AT 912312013 4:15:06 PM [Eastern Dayligm Time] ’ SVR:W-PTOFAX-00318 ' 0111812730500" 0802125295132 ’ DURATION (mm-59110035
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09-23-13;03120PM£MKTLLP ' ‘ 15712736500 :2125295132 .‘ # 1/ 3

New York Office Califnnfin Office ' www.mkwllpgam ‘27 W. %* Strut Suiw 302 1517 North Point Slrcm. #454

New York, New York 10010 Sim Francisco, California 94123
Phoner'212-529-5131 Phone: 415-992-3420
Fax: 212-529-5132 Fax: 415—992-3431

Ennil: hifo—ny@fnL .eom Email: info La@mk\vl}p.cmn 
FAX COVER SHEET

)

DATE: ‘ September 23, 2013

TO: ‘Mainte'nance Feé Branch

FAX: , 571-273-6500 ,

FROM: Michael -Mai1riel

REzi . ‘ , Fee Deficiency

US Patent Application No. 10/699,555; Patent No.

PAGES: 3 (including cover)

Contents: . ' V ,
1. Fee Deficiency Statement and Payment under 37 CPR. 1.28

PAGE “3‘ RCVD AT 912312013 4:15:06 PM [Eastern Daylight Tune] ‘ saw-mommy: ‘ DNISI2736500‘ CS|D22125295132 ‘ DURATION (mm-ss):00-35
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DATE :__9&&13_—-——'————

reset or. :ART UNIT—2629...;

sUnmet {Request for;Cefifim&.-df,Conxfim'for_Appl. Flog-WRatentNo.: 7218313
 

cote maimbmdate: 08-01-13 

Please respond to this reqUestlIor a Certificate..:o,ftcmrection within 7 days.

FOB iFw.FiLEs:.

Please reVifew.the requestedchanges/corrections as shown'in the COCIN document(s) in
the IFW application image. No new matter should beintroduced hershouldthe scope or
meaning of the Claims bechanQedL

' Please completetheresponse(see below)andforwardthecompletedresponse to swnning
using document code COCX.

FOR PAPER FILES;‘

Please review.the requestedmamas/correctionsas shownrnthe attached certificate of
correction. Pleasecompletethisform (see below) and forwardit. ' , the file to:

 Certificates emanation Branch (Colic)

Randolph Square—SDIB-A:

firemen 7580

Note: . I Angela-Green 57'1'227'23005'

ceramics 703.:756481-4

 

 

Thank YongFor Youerstance

The request.forissuing thechow-identified correctl'on(s)_ is: hereby;
Noteyourdecisionon the appmbria‘te tibia

XE Apple!“ All, changesr‘applv;

El Approved "1 P8” Specify belcwi Which changestlo not, apply.

LEI Denied :State the: reasons for'vdenial below.

Comments:

SPE /LUN-YI LAO/ IArt~Unit 2692

 
P10 Momma/03) V Ii='“vr"“"". .i' i :l- a a . :i- .
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Trademark Office
Addiess. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwuspto .gov

10/699,555 10/31/2003 Beth Marcus

 
 
   

CONFIRMATION NO. 3602

51417 POA ACCEPTANCE LETTER

Mauriel Kapouytian Woods LLP

27 W. 24th Street llIIlIlIlllllllllIllll"11111111IllllIllllIllllllllllllllllllllIlUlIIIlllllllllllllllllll000000063287830
Suite #302

New York, NY 10010

Date Mailed: 08/16/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/01/2013.

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.

/rmturner myles/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

SCEA EX. 1002 Page 7



SCEA Ex. 1002 Page 8

UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addless. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov
> 'LIF

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

10/699,555 10/31/2003 Beth Marcus 09096-8001.U800

CONFIRMATION NO. 3602

97075 POWER OF ATTORNEY NOTICE

Perkins Coie LLP - SDO General

PO Box 1247 lllllllllllllllllIlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll0000000632878 6
Seattle, WA 98111-1247

Date Mailed: 08/16/2013

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/01/2013.

. The Power of Attorney to you in this application has been revoked by the assignee who has intervened as

provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/rmturner myles/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Attorney Docket No.: 10046-2000100

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors:

Beth Marcus, David Lee

Patent Number: 7,218,313

Application No.: 10/699,555

Title: HUMAN INTERFACE SYSTEM Issue Date: May 15, 2007

RE UEST FOR CORRECTION TO PATENT

Commissioner for Patents

Office of Data Management Attention: Certificates of Correction Branch
PO. Box 1450

Alexandria, Virginia 22313-1450

Dear Sir:

Applicants hereby assert that an error appears in claim 37 on the printed patent.

Specifically, at col. 20, line 3 (which is the 15th line of the claim), the words “second surface”

should be inserted between “a” and “so.” Applicants respectfully request that a Certificate of

Correction be issued as indicated in the attached form PTO/SB/44. Applicants further submit

remarks in support of this request beginning on page 2 of this paper. Applicants request correction

of the error under 37 CPR. 1.322. However, in case the Patent Office determines that correction

under 37 CPR. 1.323 is more appropriate, Applicants request correction thereunder and the

corresponding fee is submitted herewith.
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Application Serial No.: 10/699,555 Attorney Docket No.: 10046-2000100

(US. Patent No.: 7,218,313)

REMARKS

Applicants respectfully bring to the Commissioner’s attention the following facts: Claim 37

of US. Patent No. 7,218,313 (“the ‘3 l3 patent”) corresponds to claim 29 from the prosecuted

application, US. Application Serial No.: 10/699,555 (“the ‘555 application”). The final and correct

wording of the claim was submitted in a preliminary amendment dated March 20, 2006. The claim

language was not subsequently amended during the prosecution. The correct wording of the claim

also appeared in a claim listing of a later preliminary amendment dated April 17, 2006. The claim

was then allowed in an office action dated October 5, 2006. The claim listing included in an

amendment dated February 2, 2007 inadvertently omitted the words “second surface” in line 10 of

the claim as listed in that amendment. The claim was indicated to be “Previously Presented.”

Therefore, the February 2, 2007 paper did not amend the claim and the correct state of the claim

remained as reflected in the preliminary amendments of March 20, 2006 and April 17, 2006.

However, this error in the claim listing of February 2, 2007 was apparently copied into the issued

patent.

In view of the above facts, Applicants respectfully submit that the error in the issued patent

resulted at least in part from the Patent Office’s failure to review the wording of the claim as

submitted in the March 20, 2006 amendment. Therefore, Applicants respectfully request that the

Certificate of Correction be issued under 37 C.F.R. 1322 without requiring a fee. If the Patent

Office determines that correction under 37 C.F.R. 1.322 is appropriate, then Applicants respectfully

request a refund of the fee paid herewith.

However, if the Patent Office determines that the need for correction is due to Applicants’

error, then Applicants’ respectfully request correction under 37 C.F.R. 1323. Applicants

respectfully submit that the conditions for such correction under 35 U.S.C. 255 are clearly met in the

case. Section 255 provides, in relevant part:

SCEA EX. 1002 Page 10
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Application Serial No.: 10/699,555 Attorney Docket No.: 10046-2000100

(US. Patent No.: 7,218,313)

Whenever a mistake of a clerical or typographical nature, or of minor

character, which was not the fault of the Patent and Trademark Office,

appears in a patent and a showing has been made that such mistake

occurred in good faith, the Director may, upon payment of the required

fee, issue a certificate of correction, if the correction does not involve such

changes in the patent as would constitute new matter or would require
reexamination.

In the present case, the error is clearly “a mistake of a clerical or typographical nature, or of

minor character” and it is also the sort of error that on its face indicates that it occurred in good faith.

It resulted simply from the inadvertent omission of two words in a claim listing. The omitted words

were plainly present in the amendment of March 20, 2006 and were still present in the claim listing

of April 17 2006. Therefore, the correct wording was present in the most recent claim listing of

record when the claim was allowed on October 5, 2006.

Furthermore, correction of the error will not add new matter. Disclosure of a second input

assembly that is on “a second surface” so as to optimize a biomechanical effect the human user’s

hand is present in several places in the ‘3 l3 patent’s specification as issued. For example, col. 8

lines 53-59 states: “A second input assembly 350 is disposed on the back-side surface 3 l4, left-side

surface 316 and right side surface 318. Alternatively, the second input assembly may be disposed on

one of those surfaces or a combination of those surfaces. In this implementation, the first input

assembly 340 is disposed relative to the second input assembly 350 to take advantage of the

opposition of the human thumb and finger.”

Finally, it is also clear that, in this case, correction will not require reexamination. The claim

was allowed prior to the error being introduced into a later claim listing. Therefore, the error plainly

did not impact allowance of the claim and reexamination would not be necessary.

In summary and in view of the above, Applicants respectfully request correction of the

patent under 37 C.F.R. 1.322 or, alternatively, under 37 C.F.R. 1323. If the Patent Office

determines that correction under 37 C.F.R. 1.322 is appropriate for this case, then the Applicants

respectfully request a refiJnd of the fee submitted herewith.
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Application Serial No.: 10/699,555 Attorney Docket No.: 10046-2000100

(US. Patent No.: 7,218,313)

In the unlikely event that the transmittal letter is separated from this document and the

Patent Office determines that an extension and/or other relief is required, applicant petitions for any

required relief including extensions of time. The Director is hereby authorized to charge any fees

which may be required by this paper to Deposit Account No. 50-4242, referencing docket no.

10046-2000100.

Dated: August 1, 2013 Respectfully submitted,

By:/Michael Mauriel/ Reg. No. 44,226

Michael Mauriel

Registration No.: 44,226

Mauriel Kagouytian & Treffert LLP
27 West 24 Street, Suite 302

New York, New York 10010

(212)529-5131

Attomey(s) for Applicant
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PTO/SB/44 (09-07)
Approved for use through 08/31/2013. OMB 0651-0033

US. Patent and Trademark Office; US. 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.

Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,218,313 BZ

APPLICATION NO.: 10/699,555

ISSUE DATE : May 15, 2007

INVENTOR(S) Beth Marcus; David Lee

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent

is hereby corrected as shown below:

In claim 37, at col. 20, line 3 (which is the 15th line of the claim), the words “second surface” should be inserted
between “a” and “so.” 

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Michael Mauriel

27 West 24th Street, Suite 302, New York, New York 10010

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 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,
US. Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND To: Attention Certificate of Corrections Branch, Commissioner for Patents, P.0. Box 1450, Alexandria,
VA 22313-1450.

Ifyou 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 US. 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 US. 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(0)).

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

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

referenced by either a published application, an application open to public inspection or an
issued patent.

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

Filing Date: 31-Oct-2003

Title of Invention: HUMAN INTERFACE SYSTEM

_—

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)

Basic Filing:

Description Fee Code Quantity

Miscellaneous Filing

Patent Appeals and-Interference:

Post-Allowance-and Post Issuance

Certificate of Correction

Extension-of—Time:
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Miscellaneous:

Total in USD (5) 
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Electronic Acknowledgement Receipt

International Application Number: —

Title of Invention: HUMAN INTERFACE SYSTEM

First Named Inventor/Applicant Name:

Payment information:

Payment Type Electronlc Funds Transfer

Authorized User

Pages

(if appl.)
i i i ‘ 1“ 17

 
  

File Listing:

Document Document Descri tion FileSize(Bytes)/ Multi
Number p Message Digest Part /.zip

A - ‘ X.
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100462000100 C d 585779
Change ofAddress _ Orrespon enceaddress.pdf 7528acd728e2ade8897119a69bac52a617e

47358

Assignee showing of ownership per 37
CFR 3.73. 95889194deeb84787b214569c38003dda %

bc21c

e2b7040ffa059dc4b67b89126:1d7e33aa0
9ee1 1

. 603478
100462000100_Correct|onReq

uest.pdf 234ed9446284de13fdee93efe893d442f5b
ebc1

Fee Worksheet (SB06) fee-info.pdf 4b00c66d32a1c4fe2ae93e53eeaa22f388c1
7833

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

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

New International Application Filed with the USPTO as a Receiving Office

lfa 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 ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PTO/SB/SO (11-08)
Approved for use through 11/30/2011. OMB 0651—0035

US. Patent and Trademark Office; US. 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.

POWER OF ATTORNEY TO PROSECUTE APPLICATiONS BEFORE THE USPTO

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

I hereby appoint:
   

  

 

Practitioners associated with the Customer Number: 51417

OR

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

  
 as attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with

any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(b).  

 
  
 

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

The address associated with Customer Number: 51417
OR

Firm or
individual Name

 
 

 

 

 Telephone 
 
 

 

  

 

Assignee Name and Address:

Zeemote Technology Inc.
7F, No. 102, Sec. 4, Civic Blvd.
Daan District, Taipei, Taiwan, 106

 
  
  
 
  

  
A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee,
and must identify the application in which this Power of Attorne is to be filed.

The individual whose s
SIGNATURE of Assignee of Record

nature and title is supplied below is authorized to act on behalf of the assigncc
. l .

—_ m, . 1 a.
Arron Fang Telephone

President

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer,
US. Patent and Trademark Office, US, Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THiS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.

  
 
 
 

 

 
 
 

 

 

 
 

  

If you need assistance in completing the form, call 1-800—PTO—9199 and select option 2.
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PTO/AlA/123 (08-12)
Approved for use through 11/30/2014. OMB 0651-0035

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

7,218,313 

CHANGE OF Issue Date
CORRESPONDENCE ADDRESS May 15, 2007

Patent App'icam” ”met

Mail Stop'Post Issue First Named Inventor
Commnssnoner for Patents Beth Marcus
PO. BOX 1450

Alexandria, VA 22313—1450 Attorney Docket 100462000100Number

 

Please change the Correspondence Address for the above-identified patent to:

The address associated with Customer Number: 51417

OR

Firm or
Individual Name

__

This form cannot be used to change the data associated with a Customer Number. To change the data associated with an
existing Customer Number use "Request for Customer Number Data Change" (PTO/SB/124).

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address" use the "Fee
Address Indication Form" (PTO/SB/47).

|:| Patentee.
D If the Patentee was not the applicant for patent (37 CFR 1.42), then a Statement under 37 CFR 3.73(c)

(Form PTO/AIA/96 or equivalent) is enclosed or was filed on . See 37 CFR 3.71.

Attorney or agent of record. Registration Number 44226

Patent practitioner acting in a representative capacity whose correspondence address is the correspondence
address of record. Notice has been oiven to the patentee or owner. Reoistration Number 44226

Signature /Michael Maunel/ Reg. No. 44,226
Typed or
Printed Name Michael Mauriel, Reg. No. 44,226

Date August 1, 2013 Telephone 212-529-5131
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required, see below*.

forms are submitted.

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

Ifyou 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 US. 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 US. 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(0)).

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

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

referenced by either a published application, an application open to public inspection or an
issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AlA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

US. Patent and Trademark Office; US. 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)

Beth Marcus; David Lee

Application No./Patent No.: 7,218,313 Filed/Issue Date: May 15, 2007

Titled: HUMAN INTERFACE SYSTEM

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

I_| 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.

I: 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. I: 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. I: The recipient, via a court proceeding or the like (6.9., 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. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

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

1. From: Beth Marcus, David Lee To: Marcus Enterprises, Ltd. 

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

Reel 014752 , Frame 0408 , or for which a copy thereof is attached.

2_ From: Marcus Enterprises, Ltd. To: Zietoo, Inc. 

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

Reel 016134 , Frame 0647 , 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, US. Patent and Trademark
Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 
Ifyon need assistance in completing the form, call I-800-PTO-9199 and select Option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

US. Patent and Trademark Office; US. 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(c1

3_ From: Zietoo, Inc. To: Zeetoo, Inc.

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

Reel 019163 Frame 0030

4_ From: Zeetoo, Inc.

, or for which a copy thereof is attached.

To: Zeemote, Inc.

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

Reel 021574 , Frame 0047 , or for which a copy thereof is attached.

5_ From; Zeemote, Inc. To. Fish & Richardson, P.C.

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

Reel 023472 Frame 0483 , or for which a copy thereof is attached.

6. From: Fish & Richardson, P.C. To: Zeemote, Inc.

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

Reel 023768 , Frame 0631 , or for which a copy thereof is attached.

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

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 (Le, 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.

/Michael Mauriel/ Reg. No. 44,226 August 1, 2013
Signature Date

Michael Mauriel

Printed or Typed Name

 
 

Attorney for Applicant; Reg. No. 44,226

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 US. 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 US. 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(0)).

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

Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA

regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

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

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

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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7. From: ZeemoteI Inc. To: Zeemote LLC

This document was recorded in the U.S.P.T.O at

Reel: 023905, Frame: 0564

8. From: Zeemote LLC To: Zeemote Technology Inc.

This document was recorded in the U.S.P.T.O at

Reel: 025137, Frame: 0714
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addless. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov
[IF

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

10/699,555 10/31/2003 Beth Marcus 19146-0002001

CONFIRMATION NO. 3602

97075 POA ACCEPTANCE LETTER

Perkins Coie LLP

PO Box 1247 HlllllllIllllllIllllIIHLIIIIIHIllllIllllIllllIllllIlllllllllllllllllllllllllllllllllllll000000046273388
Seattle, WA 98111-1247

Date Mailed: 03/02/2011

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/03/2010.

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.

/thilliams/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addless. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov
> 'LIF

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

10/699,555 10/31/2003 Beth Marcus 19146-0002001

CONFIRMATION NO. 3602

20985 POWER OF ATTORNEY NOTICE

FISH & RICHARDSON P.C. (SD)

PO. BOX 1022 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll000000046273356
MINNEAPOLIS, MN 55440-1022

Date Mailed: 03/02/2011

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/03/2010.

. The Power of Attorney to you in this application has been revoked by the assignee who has intervened as

provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/thilliams/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PTO/SB/96 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Pacerwork Reduction Act of 1995. no oersons are re uired to resoond to a collection of information unless it disola s a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73lb)

Applicant/Patent Owner: Beth Marcus et a1.
 

Application No./Patent No.: 7,218,313 Filed/Issue Date: May 15, 2007

Titled: HUMAN INTERFACE SYSTEM

Zeemote Technology Inc. , a Corporation(Name of Assignee) (Type o‘lAssignee. e.g.. corporation. partnership. university. government agency. etc.)

states that it is:

1. I] the assignee of the entire right, title, and interest in;

2. I: an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or

3. I: an assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above by virtue of either:

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was
recorded in the United States Patent and Trademark Office at Reel ,

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

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

1. From: Beth MARCUS, W. David LEE To: Marcus Enterprises, Ltd.
The document was recorded in the United States Patent and Trademark Office at

Reel 014752 , Frame 0408 , or for which a copy thereof is attached.

2. From: Marcus Enterprises, Ltd. To: Zietoo, Inc.
The document was recorded in the United States Patent and Trademark Office at

Reel 016134 , Frame 0647 , or for which a copy thereof is attached.

3. From: Zietoo, Inc. To: Zeetoo, Inc.
The document was recorded in the United States Patent and Trademark Office at

Reel 019163 , Frame 0030 , 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(b)(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 (Le, 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.

/Hwa C. Lee 59,747/ November 3, 2010
Signature Date

Hwa Lee, Reg. No. 59,747 Attorney for Assignee
Printed or Typed Name Title

 
09096-8001.U SOO/LEGAL18895495. 1
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SUPPLEMENTAL SHEET FOR USE WITH PTO/SB/96 (07-09)

STATEMENT UNDER 37 CFR 3.73 b - Su lemental Sheet

Continuation of chain of title from the inventor(s) to the current assignee.

4. From: chtoo, Inc. To: chmotc, Inc.
The document was recorded in the United States Patent and Trademark Office at

Reel 021574 , Frame 0047 , or for which a copy thereof is attached.

. From: chmotc Inc. To: Fish &Richai‘ds0n PC.
The document was recorded in the United States Patent and Trademark Office at

Reel 023472 , Frame 0483 , or for which a copy thereof is attached.

. From: Fish & Richardson PC. To: chmotc Inc.
The document was recorded in the United States Patent and Trademark Office at

Reel 023768 , Frame 0631 , or for which a copy thereof is attached.

. From: chmotc Inc. To: ch Holding LLC
The document was recorded in the United States Patent and Trademark Office at

Reel 023778 , Frame 0132 , or for which a copy thereof is attached.

. From: chmotc Inc. To: chmotc LLC
The document was recorded in the United States Patent and Trademark Office at

Reel 023905 , Frame 0564 . or for which a copy thereof is attached.

. From: Zeemote LLC To: Zeemote Technology Inc.
The document was recorded in the United States Patent and Trademark Office at

Reel 025137 , Frame 0714 , or for which a copy thereof is attached.

 

09096-8001_U SOO/LEGAL18895495. 1
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Electronic Acknowledgement Receipt

International Application Number: —

Title of Invention: HUMAN INTERFACE SYSTEM

First Named Inventor/Applicant Name:

Application Type: Utillty under 35 USC111(a)

Payment information:

File Listing:

Document . . File Size(Bytes)/ Multi Pages

363679

 
Assignee showing of ownership per 37

CFR 3.73(b).
2010-11-03_POA.PDF

8c8d4180d312a21f02dc59c6dd78c395693
01f2f

Information:
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Total Files Size (in bytes) 363679

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

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

New International Application Filed with the USPTO as a Receiving Office

lfa 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 ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVHSSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

 
10/699,555 05/15/2007 7218313 19146—002001 3602

20985 7590 04/25/2007

FISH & RICHARDSON, PC
PO. BOX 1022

MINNEAPOLIS, MN 55440-1022

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 502 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 Customer Service Center of the Office of Patent Publication at

(571)-272-4200.

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

Beth Marcus, Bedford, MA;
W. David Lee, Newton, MA;

1R103 (Rev. 11/05)
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PART B — FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box 1450

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required), Blocks 1 through 4 should be
completed where appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees Will be mailed to
the current corres ondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence
address; and/or (b; indicating a separate "FEE ADDRESS" for maintenance fee notifications.
 

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any corrections or use Block 1) Note: A certificate of mailing can only be used for domestic mailings
of the Fee(s) Transmittzél. ”1}"1hisjgenificlate cannot lie used forany ot eraccompanying papers. ac ' a mom paper suc asan aSSIgnment or

20985 7590 03/01/2007 formal drawmg, must have its own certificate of mailing ortransmission.

FISH & RICHARDSON P.C.
P.O. Box 1022

Minneapolis, MN 55440-1022

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
10/699,555 10/31/2003 Beth Marcus 19146-002001 3602

 

TITLE OF INVENTION: HUMAN INTERFACE SYSTEM
  
 

   
APPLN. TYPE I SMALL ENTITY I ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $700 $300 $1000 06/01/2007

EXAMINER I ART UNIT I CLASS-SUBCLASS IOSORIO, RICARDO 2629 345—184000

 

 
  

 
  
 

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

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

[ ] ”Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 0302 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will aigiear on the patent. Inclusion of assi ee data is only appropriate when an assignment has beenpreviously submitted to the USPTO or is being submitted under separate cover. ompletion of this form is NOT a su stitute for filing an aSSIgnment.

2. For printing on the patent front page, list (1) the
names of up to 3 registered patent attorneys or I . Fish & Richardson RC.
agents OR, alternatively, (2) the name of a single
firm (having as a member a registered attorney or 2_
agent) and the names of up to 2 registered patent

attorneys or agents. If no name is listed, no name 3
will be printed. ' 

 

(A) NAME OF ASSIGNEE (B) RESIDENCE (CITY and STATE OR COUNTRY)

Zeetoo. Inc. Bedford, MA

Please check the appropriate assignee category or categories (wil‘ not be printed on the patent): [ ] individual [X] corporation or other private group entity [ ] government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
[X] Issue Fee [ ] A check in the amount ofthe fee(s) is enclosed.
[X] Publication Fee (No small entity discount permitted) [ ] Payment by credit card. Form PTO-2038 is attached.
[ ] Advance Order - # of Copies [X] The Director is hereby authorized to charge the required fee(s), or credit any overpayment, to

Deposit Account Number 06-1050 (enclose an extra copy of this form).  
5. Change in Entity Status (from status indicated above)

[ ].a. Applicant claims SMALL ENTITY status. See 37 CFR 1.2.7. [ ]b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

The Director of the USPTO is requested to ap ly the Issue Fee and Publication Fee (if any) or to re-apply an . previously paid issue fee to the application identified above.

NOTE: The issue Fee and Publication Fee (1 required) will not be accepted from anyone other than the app icant, a registered agent or; or the aSSignee or other party in interest asshown by the records of the Untied States Pat t and rademark Office.
 

 
  

 

(Authorized Signature) (Date) March 23 2007 

 
Typed or Printed Name John P. Schnurer Registration No. 52,196

This collection of information is required by 37 CFR 1.31 1. i n i! equired to obtain or retain a benefit by the public which is to file (Sand by the USPTO to process)an application. Confidentialit ‘ is governed by 35 U.S.C, 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, inclu ing gathering, preparin , and
submittm the completed app ication form to the USPTO. Time will vary de ending upon the individual case. Any comments on the amount oftime you require to comp etc this

form and or suggestions for reducmg this burden, should be sent to the Chic lnforrnation Officer, US. Patent and Trademark Office, US. Department of Commerce, PO. Box1450, Alexandria, Virginia 22313-1 50. DO NOT SEND FEES ()R COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. 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.

    
 

 

 

 
TRANSMIT THIS FORM WITI-I FEE(S)

SUBSTITUTE PTOI.»85 (Rev. 12/04) Approved for use through 04/30/2007. OMB 0651-0033 US Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 10699555

Filing Date: 31 Oct-2003

Title of Invention: HUMAN INTERFACE SYSTEM

First Named Inventor/Applicant Name: Beth Marcus

John P. Schnurer/Carroll Allman

Attorney Docket Number: 19146-002001

Filed as Small Entity

Utility Filing Fees

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals—and-lnterference:

Post -A| Iowance-and-Post-Issu ance:

1 300 300Publ. Fee- early, voluntary, or normal 1504
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was?"

Extension-of-Time:

Miscellaneous:

Total in USD ($) 1000
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International Application Number: —

Title of Invention: HUMAN INTERFACE SYSTEM

First Named Inventor/Applicant Name:

Payment information:

File Listing:

Document Document Descri tion File Size(B tes) Multi Pages
Number 9 y Part/.zip (if appl.)
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19146002001|F.PDF 131313

Multipart Description/PDF files in .zip description

Information:

Fee Worksheet (PTO-06) fee-info.pdf 8263

Total Files Size (in bytes): 139576

Warnings:

Warnings:

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see

37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date

shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions

of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary

components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the

International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due

course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement

Receipt will establish the international filing date of the application.
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Attorney’s Docket No.: 19146-002001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Beth Marcus, et a1 Art Unit : 2629

Serial No. : 10/699,555 Examiner : Ricardo Osorio

Filed : October 31, 2003 Confirmation No.: 3602

Notice of Allowance Date: March 1, 2007

Title : HUMAN INTERFACE SYSTEM

MAIL STOP ISSUE FEE

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NOTICE OF ALLOWANCE
 

In response to the Notice of Allowance mailed March 1, 2007, enclosed is a completed

issue fee transmittal form PTOL-85b. Please apply the $1000 required issue fee and publication

fee to Deposit Account No. 06-1050.

COMMENTS ON EXAMINER’S REASONS FOR ALLOWANCE

It is agreed that the limitations recited in the examiner's Reasons for Allowance are not

taught or suggested by the art of record, and that the allowed independent claims 1, 4—21 and 23—

63 are distinguished from the cited prior art for at least the reasons stated in the Reasons for

Allowance. Applicant does not concede that the stated reasons are the only grounds for

patentability of the allowed claims, that the limitations excluded from the Reasons for Allowance

are taught or suggested by the art of record, or that all of the limitations are necessary for

patentability of the allowed claims or other claims directed to the disclosed subject matter. For

example, other claims including different limitations are patentable over the cited prior art.

Please apply any additional charges or credits to our Deposit Account No. 06-1050.

Respectfully submitted,

Date: March 23, 2007 W—
John .Schnurer

Reg. No. 52,196 BY "WAC. LEE
Fish & Richardson P.C. REG. NO. 59.74]
PTO Customer No. 20985

12390 El Camino Real

San Diego, California 92130

Telephone: (858) 678-5070

Facsimile: (858) 678—5099
10720591 .doc
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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

PO. Box I450
Alexandria. Virginia 223 I 3-1450
www.uspto.g0v

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

20985 7590 03/01/2007 EXAMINER

FISH & RICHARDSON, PC OSORIo, RICARDO

MINNEAPOLIS, MN 55440-1022 2529
DATE MAlLED: 03/01/2007

CONFIRMATION N0.APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

10/699,555 10/31/2003 Beth Marcus 19146-002001 3602
TITLE OF INVENTION: HUMAN INTERFACE SYSTEM

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE ~ DATE DUE

YES $0nonprovisional $700 $300 $1000 06/01/2007

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

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 MES FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
WBERIQD QANNQL fl EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

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

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

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

Page 1 of 3

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box 1450

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

INSTRUCTIONS: This form should be. usedlfor transmitting the ISSUE FEE and PUBLICATION FEE (if required); Blocks 1 through 5 should be completed whereap .ropriate. All further correspondence Including the Patent, advance orders and notification of maintenance fees will e mailed to the current corres ondence address as

in icated unltfass corrtectcd below or directed otherWIse in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" formaintenance ee noti ications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block i for any change ofaddress) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal.- This ceni icate cannot be used for any other accompanying

fiapers. Each additional paper, .such as an aSSIgnment or formal drawmg, mustave its own certificate of mailing or transmissmn.

20985 7590 03/01/2007 {M |Certificate o ai ing or Transmission

FISH & RICHARDSON, PC Ihereb cenif that this Fee(f? Transmittal is being deposited with the United
P 0 BOX 1022 States ostal crvice with su icient postage for first class mail in an envelopeaddressed to the Mail Sto ISSUE FEE address above, or bein faCSImile
MINNEAPOLIS, MN 55440-1022 transmitted to the USPTO( 71) 273-2885, on the date indicated be ow.

(Depositor's name)

(Signature)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

10/699,555 10/31/2003 Beth Marcus 19146—002001 3602

TITLE OF INVENTION: HUMAN INTERFACE SYSTEM ' ‘

 

 

  

 

 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE

YES $0nonprovisional $700 $300 $1000 06/01/2007

OSORIO, RICARDO 2629 345-184000

   
 

  
 
 

1. Chan e of correspondence address or indication of "Fee Address" (37
CFR l. 63).

D Chan e of corres ondence address (or Change of Correspondence
Address orm PTO/ B/122) attached.

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

2. For printing on the patent front page, list

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

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

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

PLEASE NOTE: Unless an assi ee 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 CF 3.] 1. 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) : D Individual C] Corporation or other private group entity D Govemment 

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

[3 Publication Fee (No small entity discount permitted) '3 Payment by credit card. Form PTO-2038 is attached.

D Advance Order - # of Copies DThe Director is hereby authorized to charge the required fee(s), any deficiency, or credit anyoverpayment, to Deposrt Account Number enclose an extra copy of this form). 

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

D a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. D b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in'nterest as shown b the records of the United States Patent and Trademark Office.

 

Authorized Signature Date

Typed or printed name Registration No.

This collection ofinforrnation is required by 37 CFR 1.31 l. The information is refi‘uired 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. is 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 com letethis form and/or su gestions for reducing this burden, should be sent to t e C ief In orrnation Officer, US. Patent and Trademark Office, US. Department of Commerce, .0.
Box 1450, Alexantfiia, Vir inia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commisstoner for Patents, PO. Box 1450,
Alexandria, Virginia 22313g-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. 

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. OMB 0651-0033 US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

SCEA EX. 1002 Page 41



SCEA Ex. 1002 Page 42

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

PO. Box 1450
Alexandria. Virginia 22313-1450www.mptogov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
10/699,555 10/31/2003 Beth Marcus 19146-002001 3602

FISH & RICHARDSON, PC OSOR‘O' RICARDO
P-o-Boxwzz

MINNEAPOLIS, MN 55440-1022 2629
DATE MAILED: 03/01/2007

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 502 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 502 day(s).

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

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

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

(571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007.
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Application No. Applicantis)

_ _ . 10/699,555 MARCUS ET AL.
Notice of Allowability Examine, Art Unit

RICARDO L. OSORIO 2629 -
-- The MAILING DA TE 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. E This communication is responsive to 2/2/2007.

2. IX The allowed claim(s) is/are 1 4-21 and 23-63.

3. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a) [:1 All b) [I Some" c) I] None of the:

1. [:1 Certified copies of the priority documents have been received.

2. D Certified copies of the priority documents have been received in Application No. __

3. [:1 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.

4. E] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
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DETAILED ACTION

EXAMINER’S AMENDMENT

1. An examiner’s amendment to the record appears below. Should the changes and/or

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the

payment of the issue fee.

The application has been amended as follows:

In claim 4, line I, delete —3-- and add “1”.

Allowable Subject Matter

2. Claims 1, 4-21, and 23—63 are allowed. /

The following is an examiner’s statement of reasons for allowance: Claims 1, 4-21, and 23-63

are allowable since certain key features of the claimed invention are not taught or fairly

suggested by the prior art. In claim 12, “at least one of the input elements of the first surface is

further configured to selectively map to more than one text symbol function”. In claim 17, “a_t

least one of the input elements of the first input assembly is further configured to map to more

than one input function associated with a selected one of the plurality of applications”. In claim

24, “at least One of the input elements is further configured to map to a plurality of symbols in a

data input mode, wherein each of the plurality of symbols is associated with a unique index

position identifier”. In claim 28, “at least one input element is mapped to more than one text

function, and one or more selection elements in a finger-manipulated input assembly,

wherein each selection element is mapped to a unigue shift position”. In claim 43, “at least one

of the input elements of the first input assembly is further configured to map to more than one

input function associated with a selected one of the plurality of applications” The closest prior art

Liebenow (6,909,424) discloses a hand-held electronic device with first and second input

assemblies on first and second surfaces, respectively, however singularly or in combination fails

to anticipate or render the above underlined limitations obvious.

Any comments considered necessary by applicant must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
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Application/Control Number: 10/699,555 _ Page 3

Art Unit: 2629

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Any inquiry concerning this communication or earlier communications from the examiner

_ should be directed to Ricardo L. Osorio whose telephone number is 571-272-7676. The

examiner can normally be reached on Monday through Thursday from 7:00 A.M. to 5:30

P.M. If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Bipin Shalwala whose telephone number is 571-272-7681.

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks

Washington, DC. 20231

or faxed to: 571 -273-8300 (for Technology Center 2600 only)

Hand—delivered responses should be brought to the Customer Service Window at the

Randolph Building, 401, Dulany Street, Alexandria, VA 22314.

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 (BBC) at 866-217-9197 (toll-free).

 
Technology Divisioni 2629

RLO

February 18, 2007

SCEA EX. 1002 Page 45



SCEA Ex. 1002 Page 46

Sheet _1__ of _1__

Attorney's Docket No. Appliation No.

19146-002001 10/699,555
 

 

 

 
  
 Substitute Form PTO-1449 US. Department of Commerce

(Modified) Patent and Trademark Office

 
  

  

 
 
 

Information Disclosure Statement Applicant

by Applicant Beth Marcus, et al ‘
(Use several stress It necwsary) Filing Data Group Art Unit

October 31, 2003 2629   37 CFR 1.98 b

U.S. Patent Documents

Document Filing Date
lnltial ID Number if - . uroriate

2003/0048205

M- m

_-
_—
_-

orei- n Patent Documents or Published Forei - n Patent ‘ - licatlons
Translatlon 

 
 

 

Examiner Signature

  /Ricardo Osorio/

DateConsidered

- 02/20/2007

EXAMINER: Initials citation considered. Draw line through citation if not in conicrmance and not considered. Include copy of this iorm with
next communication to a- - Iiwnt.  

Substitute Disclosure Form (PTO-1449)

SCEA EX. 1002 Page 46



SCEA Ex. 1002 Page 47

Applicant(s)IPatent under
Reexamination

aNmtn0cIn.wta.wM.PA
I Issue Classification

10/699,555
MARCUS ET AL.

Examiner Art Unit

RICARDO L. OSORIO 2629

ORIGINAL
ISSUE CLASSIFICATION

INTERNATIONAL CLASSIFICATION

NON-CLAIMEDCLAIMEDSUBCLASS

M7

0..
05

Eli...-Eli-II-Ell-III
CROSS REFERENCES

SUBCLASS (ONE SUBCLASS PER BLOCK)

60

O.G.

Print Fig./

Total Claims Allowed:

0.G.

Print Claim(s)(Date)

2/0/12 7

r 0

D Claims renumbered in the same order as presented by applicant

??Car 0 Osor
(Primary Examiner)9/47/

‘ ssistant Examiner

/,/L
(Legal l struments Examiner) (Date)

 
 123.111

R.

Dact

40123456789357899999999990o011111111111222

 

780234567890123456789556666666667777777777111111111111111111111
_NC_m..----

1234567890123456789123456790_m:_m_._O2222222223333333333444444445m1111111111111111111111111111
C

D.95

11111111111111111111..6666777777777788888
me.I9o

12345678912345672347333333333444444455550Z.35ZO..onasone.5,.Z678a.0m21‘.3S,I.[2M5‘7027Inwmm-nmmnnnmnmunmnz>ass33s
 

 
 

 

  
US. Patent and Trademark Office



SCEA Ex. 1002 Page 48

 

  
  

 
Search Notes

Application/control No. Applicant(s)lPatent under
Reexamination

”MINI“ l 10,699'555 MARCUS ET AL.Examiner Art Unit

RICARDO L. OSORIO ' 2629

SEARCH NOTES

(_INCLUDINGSEARCH STRATEGY)EA; 7— W,017L—e

 
 

 

 
 

 

 

 

Class

Ah“

“7}

N

  
 
  

W

 
US. Patent and Trademark Office Part of Paper No. 20070220

SCEA EX. 1002 Page 48



SCEA Ex. 1002 Page 49

Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED S'I‘A'I‘FS DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

' Addreu: COMMISSIONER FOR PATENTS
R0. Box I450
Alexandria, Vuguua" ZZJIJ-HSOwww.uspm.gov

|llllillllllllllllllfllllllllllillllllllllIllllIllllllllllllII|||I|| _ CONFIRMATION N0. 3602Bib Data Sheet

 

FILING OR 371(0)
DATE ATTORNEY

SERIAL NUMBER GROUP ART UNIT DOCKET NO.10/31/2003

10/699,555 RULE 2529 19146-002001
- PPLICANTS

Beth Marcus, Bedford, MA;
W. David Lee, Newton, MA;

2:1400
i CONTINUING DATA t*i*t***fi*M************

£14
* FOREIGN APPLICATIONS WWCLW

IF REQUIRED, FOREIGN FILING LICENSE GRANTED“ SMALL ENTITY M

Foreign Priority claimed D yes E no ’
5 USC 119 (a-d) conditions D s E no D Met after STATE OR SHEETS TOTAL INDEPENDENT

Al COUNTRY DRAWING CLAIMS CLAIMS
- :4 MA 9 29 6

xaminer‘s Si-nature Initials

‘ DDRESS

f 0985

Human interface system

D All Fees

D 1.16 Fees ( Filing)

FILING FEE FEES: Authority has been given in Paper D 1.17 Fees ( Processing Ext. of
RECEIVED No. to charge/credit DEPOSIT ACCOUNT tIme)

——f°'f°"°w'"93 Cl 1.18 Fees Issue)

D Other

El Credit

 
http://neo:8O0O/PrexServlet/PrexAction?serviceName=BibDataSheet&Action=display&éofgvx.EXZ/gaw Page 49



SCEA Ex. 1002 Page 50

Attomey’s Docket No.: 19146-002001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant Beth Marcus, et a1 Art Unit: 2629

Serial No.: 10/699,555 Examiner: Ricardo Osorio

Filed: October 31, 2003 Conf. No.: 3602

Title: HUMAN INTERFACE SYSTEM

Mail Stop Amendment
Commissioner for Patents

PO. Box [450

Alexandria, VA 22313-1450

ELEPLY TO ACTION OF OCTOBER 5 2006
 

Please amend the above-identified application as follows:
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Amendments to the: Claims:

This listing of claims replaces all prior versions and listings of claims in the application:

Listing of Claims:
 

1. (Currently Amended) A hand-held electronic device comprising:

a memory configured to store a plurality of applications, wherein each application

is associated with a set of functions;

a processor configured to process a selected one of the plurality of applications;

a first input assembly having a plurality of input elements on a first surface

configured to receive input from a human user through manipulation of the plurality of input

elements, wherein at least one of the input elements on the first surface is configured to

selectively map to one or more input functions of the set of functions associated with the selected

one of the plurality of applications;[[ and]]

a second input assembly having one or more input elements on a second surface

configured to be manipulated by one or more of the human user’s fingers, wherein at least one of

the input elements on the second surface is further configured to be selectively mapped to one or

more input functions of the set of functions corresponding to the selected one of the plurality of

applications, further wherein the plurality of input elements on the first surface and the one or

more input elements on the second surface are arranged so as to substantially optimize a

biomechanical effect of the human user’s hand; and
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wherein at least one of the input elements of the second input assembly is a sensor pad

configured to selectively represent a plurality of delineated active areas, wherein manipulation of

a delineated active area causes the input function of one or more input elements of the first input

assembly to change.

2. (Cancelled).

3. (Cancelled).

4. (Previously Presented) The hand-held electronic device of claim 3, further

comprising a shape changing media configured relative to the sensor pad so as to permit the

human user to tactilely discriminate between the plurality of delineated active areas.

5. (Previously Presented) The hand-held electronic device of claim 1, wherein

the processor receives signals generated by the input elements of first or second input assemblies

when manipulated by the human user.

6. (Previously Presented) The hand-held electronic device of claim 1 further

comprising an input controller, wherein the input controller receives signals generated by the

input elements of first or second input assemblies when manipulated by the human user and

converts the signals into a form suitable to be interpreted by the processor.
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7. (Previously Presented) The hand-held electronic device of claim 1, wherein

at least one of the input elements of the second input assembly is a rotary sensor.

8. (Previously Presented) The hand-held electronic device of claim 1, wherein

at least one of the input elements of second input assembly is a D-pad.

9. (Previously Presented) The hand—held electronic device of claim 1, further

comprising at least one palpable detent, wherein the detent is associated with at least one of the

input elements of the first or second input assemblies so as to provide tactile feedback to the

human user when the human user manipulates the input element associated with the palpable

detent.

10 (Previously Presented) The hand—held electronic device of claim 1 further

comprising one or more Vibratory or force producing units, at least one of the vibratory or force

producing units configured, to provide tactile feedback upon the human user’s manipulation of at

least one of the input elements of the first or second input assemblies.

11 (Previously Presented) The hand-held electronic device of claim 10,

wherein at least one of the vibratory units provide tactile feedback in response to events

occurring in the selected a—sefiware application running on the processor.
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12 (Previously Presented) A hand-held electronic device comprising:

a memory configured to store a plurality of applications, wherein each application

is associated with a set of functions;

a processor configured to process a selected one of the plurality of applications,

wherein the set of functions associated with the selected application includes a plurality of text

symbol functions and a plurality of shifting functions;

a first surface having a plurality of input elements configured to receive input

from a human user through manipulation of the plurality of input elements, wherein at least one

of the input elements of the first surface is further configured to selectively map to more than one

text symbol function; and

a second surface having one or more input elements, wherein at least one of the

input elements of the second surface having one or more selectable active areas configured to be

manipulated by one or more of the human user’s fingers, each selectable active area configured

to selectively map to a different shifting function, wherein manipulation of one of the selectable

active area causes the text symbol function of the one or more input elements of the first surface

to change, further wherein the plurality of input elements of the first surface and the one or more

input elements of the second surface are arranged so as to substantially optimize a biomechanical

effect of the human user’s hand.

13. (Previously Presented) The hand-held electronic device of claim 12 further

comprising a controller, wherein the controller receives signals generated by the human user’s

manipulation of the input elements of the first surface or active areas.
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14. (Previously Presented) The hand-held electronic device of claim 13 further

comprising a dome cap positioned above at least one input element of the first surface or the

second surface and capable of providing tactile feedback to the human user when the input

element associated with the dome cap is manipulated.

15. (Previously Presented) The hand-held electronic device of claim 13 further

comprising one or more vibratory units capable of providing tactile feedback.

16. (Previously Presented) The hand-held electronic device of claim 13 further

comprising one or more force producing units capable of providing tactile feedback.

17. (Previously Presented) A method for configuring a human interface and

input system for use with a hand-held electronic device configured to run a plurality of

applications, each application associated with a set of functions, the method comprising:

disposing on a first surface a first input assembly having a plurality of input

elements configured to receive input from a human user through manipulation of the plurality of

input elements, wherein at least one of the input elements of the first input assembly is further

configured to map to more than one input function associated with a selected one of the plurality

of applications;
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disposing on a second surface a second input assembly having one or more input

elements configured to be manipulated by one or more of the human user’s fingers, wherein at

least one of the input elements of the second input assembly is further configured to selectively

map to one or more input functions associated with the selected application; and

arranging the plurality of input elements of the first input assembly and the one or

more input elements of the second input assembly to substantially optimize a biomechanical

effect of the human user’s hand.

18 (Previously Presented) The method of claim 17 further comprising:

physically or electronically labeling at least one input element of the first input assembly or the

second input assembly so as to visually indicate an input function that can be selectively

accessed by actuating the input element.

19 (Previously Presented) The method of claim 17 further comprising

connecting a controller to the input elements of the first input assembly or the second input

assembly, wherein the controller is configured to receive signals generated by a manipulation of

one or mo re of the input elements—of first input assembly or the second input assembly.

20. (Previously Presented) The method of claim 19, wherein at least one input

element of second input assembly having a plurality of active areas configurable by the

controller to form a plurality of delineated active areas.
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21 (Previously Presented) The method of claim 20 further comprising

positioning a shape changing media relative to the one input element of second input assembly

having a plurality of active areas so as to permit the human user to tactilely discriminate between

the plurality of delineated active areas.

22 (Cancelled)

23 (Previously Presented) The method of claim 17 further comprising

positioning a palpable detent with at least one input element of the first input assembly or the

second input assembly so as to provide tactile feedback when manipulated by the human user.

24 (Previously Presented) A method for inputting data on a hand-held

electronic device having a first surface with a plurality of input elements configured to receive

input frorr a human user through manipulation of the plurality of input elements, wherein at least

one of the input elements is further configured to map to a plurality of symbols in a data input

mode, wherein each of the plurality of symbols is associated with a unique index position

identifier, and a second surface having one or more selection elements configured to be

manipulated by one or more of the human user’s fingers, wherein each selection element

corresponds to one of the unique index position identifiers, further wherein the plurality of input

elements and the one or more selection elements are arranged to substantially optimize a

biomechanical effect of the human user’s hand, the method comprising:
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executing a selected application from a plurality of applications, wherein the

selected application is associated with a set of” functions

determining the index position identifier of a desired symbol to be inputted based

on the functions associated with the selected application;

pressing the selection element corresponding to the index position identifier of the

desired symbol with any digit or object held in the human user’s hand; and

pressing the input element configured to map to the desired symbol with any digit

or object held in the human user’s hand. (page 14, lines 2-27).

25‘. (Previously Presented) The method of claim 24, wherein each input

element is physically or electronically labeled indicating each symbol that is mapped to the input

element and a positional order in which each symbol can be selectively accessed by actuating the

input element.

26 (Previously Presented) The method of claim 24, wherein determining the

index position identifier of the desired character to be inputted comprises:

locating the input element configured to map to the desired symbol; and

counting from left to right the number of symbols preceding the desired symbol

labeled on the located input element, wherein the index position identifier of the desired symbol

is the number of symbols preceding the desired symbol plus one.
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27. (Previously Presented) The method of claim 24, wherein at least one of the

input elements or selection. elements is further configured to map to a plurality of modes

corresponding to the selected application executing on the hand-held electronic device, at least

one of the modes is the data input mode, the method further comprising enabling the data input

mode.

28. (Previously Presented) A method for a human user to input data on a hand-

held electronic device using an interface and input system comprising a plurality of input

elements in a thumb-manipulated assembly to substantially optimize a biomechanical effect of

the human user’s thumb and fingers, wherein at least one input element is mapped to more than

one text function, and one or more selection elements in a finger-manipulated input assembly,

wherein each selection element is mapped to a unique shift position, the method comprising:

executing a selected text application from a plurality of applications, wherein the

selected application is associated with a set of functions

pressing a desired selection element of the finger-manipulated input assembly

with a human a finger to select a desired shift position the selected text application; and

pressing a desired input element of the thumb-manipulated input assembly with a

human thumb to input a desired text character“.

10

SCEA Ex. 1002 Page 59



SCEA Ex. 1002 Page 60

Attorney’s Docket No.: 19146-002001

29 (Previously Presented) A hand-held electronic device comprising:

a memory configured to store a plurality of applications, wherein each application

is associated with a set of functions;

a processor configured to process a selected one of the plurality of applications;

a first input assembly disposed on a first surface of the electronic device, wherein

the first in put assembly comprises a plurality of input elements configured to be actuated by a

human user’s hand, wherein at least one of the input elements of the first input assembly is

configured to map to one or more input functions of the set of functions associated with the

selected one of the plurality of applications; and

a second input assembly disposed on a so as to substantially optimize a

biomechanical effect of the human user’s hand, wherein the second input assembly comprises

one or mo re input elements; configured to be manipulated by one or more of the human user’s

fingers, wherein at least one of the input elements of the second input assembly is a selectively

configurable sensing surface so as to provide a plurality of delineated active areas, further

wherein one or more of the delineated active areas is mapped to one or more functions associated

with the selected application, further wherein the memory is further configured to store for each

application a mapping of the selectively configurable sensing surface to the plurality of

delineated active areas.

11
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30, (Previously Presented) The hand—held electronic device of claim 1, wherein

the selected one of the plurality of applications is a text application; and the one or more input

elements on the second surface of the second :input assembly comprises one or more selection

elements, wherein manipulations of the one 01' more selection elements causes the input elements

on the first surface of the first input assembly to be selectively mapped from one text function to

another text function.

31 (Previously Presented) The hand—held electronic device of claim 1, wherein

the selected one of the plurality of application is a game application, and at least one of the

plurality of input elements of the first input assembly and at least one of the input elements of the

second input assembly are each configured to selectively map to one or more game functions.

32 (Previously Presented) The hand-held electronic device of claim 29, further

comprising: an input controller, wherein the input controller receives a plurality of signals

generated by the input elements of the first input assembly and the second input assembly when

manipulated by the human user, and converts the plurality of signals into a form suitable to be

interpreted by the processor.

33. (Previously Presented) The hand-held electronic device of claim 32, wherein at

least one input element of the first input assembly or the second input assembly is configured to

map to one or more input functions associated with the selected application that control a cursor

on a SCI'CC] l.

12
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34 (Previously Presented) The hand-held electronic device of claim 32,

wherein the selected one of the plurality of applications is a game application.

35 (Previously Presented) The hand-held electronic device of claim 34, wherein at

least one input element of the first input assembly or the second input assembly is configured to

map to one or more input functions associated with the game application that control a game

Character On a screen.

36 (Previously Presented) The hand-held electronic device of claim 34, wherein the

input controller is further configured to interpret a movement of the human user’s finger sliding

across two or more delineated active areas as a change in the mapped function of the two or

more delineated active areas, wherein the mapped function is at least one of a speed control, a

size control, a weapon fire control, and a position control. (page 16, lines 4-30).

37 (Previously Presented) The hand-held electronic device of claim 34,

wherein the input controller is further configured to interpret a pressure applied by the human

user’s finger on a selected one of the delineated active areas as a change in the mapped function

of the selected delineated active area, wherein the mapped function is at least one of a speed

control, a size control, a weapon fire, and position control. (page 16, lines 4-30).

38. (Previously Presented) The hand-held electronic device of claim 34,

wherein at least one of the functions mapped to the input element of the first input assembly is a

game function that is substantially optimized for actuation by the human user’s thumb.

13
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39. (Previously Presented) The hand-held electronic device of claim 38,

wherein the game function that is substantially optimized for actuation by the human user’s

thumbs comprises a directional control.

40. (Previously Presented) The hand-held electronic device of claim 34,

wherein at least one of the: functions mapped to the delineated active areas is a game function

that is substantially optimized for actuation by one or more of the human user’s fingers.

41 (Previously Presented) The hand-held electronic device of claim 40,

wherein the game function that is substantially optimized for actuation by one or more of the

human user’s fingers comprises a weapon fire control.

42. (Previously Presented) The hand-held electronic device of claim 40,

wherein the game function that is substantially optimized for actuation by one or more of the

human user’s fingers comprises a game character jump control.

43 (Previously Presented) A method for configuring a human interface and

input system for use with a. hand-held electronic device configured to run a plurality of

applications, each application associated with a set of functions, the method comprising:

disposing on a first surface a first input assembly having a plurality of input

elements configured to receive input from a human user’s hand through manipulation of the

plurality of input elements, wherein at least one of the input elements of the first input assembly

14
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is further configured to map to .more than one input function associated with a selected one of the

plurality of applications;

disposing on a second surface a second input assembly having one or more input

elements configured to be manipulated by one or more of the human user’s fingers, wherein at

least one (if the input elements of the second input assembly is further configured to selectively

map to one or more input functions associated with the selected application; and

mapping the set of functions of the selected application to the one or more input

elements of the first input assembly and the second input assembly to substantially optimize a

biomechanical effect of the human user’s hand.

44 (Previously Presented) The method of claim 43, wherein the selected application

is at least one of a scrolling application, a text application and a game application.

45 (Previously Presented) The method of claim 44 further comprising: physically or

electronically labeling at least one input element of the first input assembly or the second input

assembly :50 as to visually indicate an input function that can be selectively accessed by actuating

the input element.

46 (Previously Presented) The method of claim 44 further comprising

connecting a controller to the input elements of the first input assembly or the second input

assembly, wherein the controller is configured, to receive signals generated by a manipulation of

one or more of the input elements of first input assembly or the second input assembly.

15
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47. (Previously Presented) The method of claim 46, wherein at least one input

element of second input assembly having a plurality of active areas configurable by the

controller to form a plurality of delineated active areas.

48. (Previously Presented) The method of claim 47 further comprising

positioning a shape changing media relative to the one input element of second input assembly

having a plurality of active areas so as to permit the human user to tactilely discriminate between

the plurality of delineated active areas.

49, (Previously Presented) The hand-held electronic device of claim 1, wherein

the processor is further configured to be communicatively coupled to a host electronic device.

50 (Previously Presented) The hand-held electronic device of claim 12,

wherein the processor is further configured to be communicatively coupled to a host electronic

device.

51. (Previously Presented) The method of claim 19, wherein the controller is

further configured to be communicatively coupled to a host electronic device.

52. (Previously Presented) The method of claim 24, wherein the hand-held

electronic device is further configured to be communicatively coupled to a host electronic

device.
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53. (Previously Presented) The method of claim 28, wherein the hand-held

electronic device is further configured to interface with a host electronic device.

54 (Previously Presented) The hand-held electronic device of claim 29,

wherein the processor is further configured to interface with a host electronic device.

55 (Previously Presented) The method of claim 43, wherein the hand-held

electronic device is configured to interface with a host electronic device.

56 (New) The hand—held electronic device of claim 1, wherein at least one of the

input elements of the second input assembly comprises an accelerometer.

57 (New) The hand-held electronic device of claim 1, wherein at least one of the

input elements of the second input assembly comprise a gyroscope

58. (New) The method of claim 17 further comprising disposing on one or more

surfaces a second input assembly having one or more input elements configured to be

manipulated by one or more of the human user’s fingers, wherein at least one of the input

elements of the second input assembly comprises an accelerometer.
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59. (New) The method of claim 17 further comprising disposing on one or more

surfaces a second input assembly having one or more input elements configured to be

manipulated by one or more of the human user’s fingers, wherein at least one of the input

elements of the second input assembly comprises a gyroscope.

60. mew) The hand-held electronic device of claim 29, wherein at least one of the

input elements of the second input assembly comprises an accelerometer.

61. (New) The hand—held electronic device of claim 29, wherein at least one of the

input elements of the second input assembly comprise a gyroscope

62. (New) The method of claim 43 further comprising disposing on one or more

surfaces a second input assembly having one or more input elements configured to be

manipulated by one or more of the human user’s fingers, wherein at least one of the input

elements of the second input assembly comprises an accelerometer.

63. mew) The method of claim 43% further comprising disposing on one or more

surfaces a second input assembly having one or more input elements configured to be

manipulated by one or more of the human user’s fingers, wherein at least one of the input

elements of the second input assembly comprises a gyroscope.
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_R_EMARKS
 

Claims 1, 3-21 and 23-55 were pending before amendment with claims 1, 12, 17, 24, 28,

29 and 43 being independent. Claim 1 has been amended. Claim 3 has been cancelled. Claims

56-63 have been added. Applicant’s specification fully supports the subject matter of the newly

added claims. For example, the claimed “accelerometer” and “gyroscope” are described at least

on page 19, lines 25-32. No new matter has been added. Reconsideration and allowance of all

pending claims are respectfully requested.

fliowable Subject Matter:
 

Applicants thank the Examiner for allowing claims 29, 32-42 and. 54. Applicants also

thank the Examiner for indicating claims 3, 4, 20, 21, 47 and 48 as being allowable if rewritten in

independent form. These claims are retained. While the Examiner states claims 36 and 37 as

allowable (see Office Action Dated October 5, 2006 at 7), Applicants believe this to be in error

since claims 32-42 depend from allowed claim 29. The Office Action Summary correctly

identifies claims 29, 32-42 and 54 as allowed claims.

Ejections Under 35 U.S.C. § 102 (e):

Claims 1, 5, 6, 12-13, 17-19, 24-28, 30-31, 43, 49-53 and 55 stand rejected under 35

U.S.C. § 102(e) as allegedly being anticipated by US. Patent No. 6,909,424 to Liebenow et. a1.

(“Liebenow”).

grim 1 and its dependent claims

While Applicants disagrees with the Examiner’s basis for his rejection, claim 1 has been

amended to include all features of cancelled claim 3 to expedite the prosecution of the present

application. Since claim 3 was identified by the Examiner as allowable subject matter, amended

claim 1 is allowable over Liebenow for at least incorporating the allowable subject matter.

Claims 4-'I 1, 30-31 and 49 depend from claim, 1 and thus are patentable over Liebenow for at

least the reason similar to claim 1.
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gum 12 and dependent claims

Claim 12 is allowable over Liebenow because, among other reasons, Liebenow fails to

teach each or suggest and every feature of claim 12. In particular, Liebenow fails to teach a

second surface having one or more input elements, wherein at least one ofthe input elements

ofthe second surface having one or more selectable active areas configured to be manipulated

by one or more ofthe human user ’sfingers, each selectable active area configured to

selectively map to a different shiftingfunction, wherein manipulation ofone ofthe selectable

active area causes the text symbolfunction ofthe one or more input elements ofthefirst

surface to change as recited in claim 12. In contrast to the claimed features of claim 12,

Liebenow teaches that the back surface of the device includes a conventional keyboard or touch

pad mimicking a conventional keyboard designed to be manipulated by user’s fingers. (See

Liebenow at col. 4, 11. 33-43; col. 8, 11. 45-67; and col. 9, 11. 53-67.) “Turning now to FIGS. 2, 3

and 4, the input device 130 may be composed of a keyboard 132 having a plurality of key

configuration. . . .In this manner, the fingers of the user’s left and right hands 122 & 124 may be

positioned over the keys 134 of each key range 136 & 138 in a manner allowing the user of

conventional touch-typing techniques.” (See Liebenow at col. 4, 11. 33-48 and FIGS. 2—4.) The

front surface of the device in Liebenow include keys corresponding to “shift”, “space bar”,

“Ctrl”, “Alt”, etc. (See Liebenow at col. 5, 11. 36—64 and FIGS. 1, 3-4.) Thus, the input elements

of the second surface in Liebenow are not selectively map to a different shiftingfunction,

wherein manipulation ofone ofthe selectable active area causes the text symbolfunction of

the one or more input elements ofthefirst surface to change as recited in claim 12. Selecting

one of the keys in the keyboard 132 in Liebenow does not cause the causes the text symbol

function ofthe one or more input elements ofthefirst surface to change. In fact, the input

elements of the first surface in Liebenow are set to one of the “shift”, “space bar”, “Ctrl”, “Alt”,

etc. (see Liebenow at col. 5, 11. 36—64 and FIGS. 1, 3-4), which do not change when one of the

input elements in the second surface is manipulated by the user’s finger.
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This is not surprising since Liebenow also fails to teach wherein theplurality ofinput

elements ofthefirst surface and the one or more input elements ofthe second surface are

arranged so as to substantially optimize a biomechanical effect ofthe human user’s hand.

Optimizing the biomechanical effects of the human user’s hand includes optimizing human

thumb/finger opposition. (See Applicant’s Specification at least at pg. 4, 11. 18-24; pg. 5, ll. 15-

21; pg. 11. ll. ll-13; pg. 14, 11. 10-32; pg. 19, 13—18.) For example, a selectable active area on

the second surface configured to be manipulated by user’s fingers through a sliding motion to

activate a shift function as recited in claim 12 optimizes the human thumb/finger opposition. In

contrast, Liebenow teaches use of discrete keys (even when using a sensor pad) designed to be

manipula ed by rigid tapping or pushing motions of the fingers. This does not optimize the

biomechanical effects of the human user’s hand since combining tapping motion with the thumb

and the fingers as taught in Liebenow is difficult and inefficient to accomplish. In fact,

Liebenow fails to teach or suggest that theplurality ofinput elements ofthefirst surface and

the one or more input elements ofthe second surface are arranged so as to substantially

optimize a biomechanical effect ofthe human user’s hand as recited in claim 12. While

Liebenow teaches that “[a]ny or all of the front and back surfaces 104 & 106, the left and right

side surfaces 108 & 110 and/or the top and bottom surfaces 112 & 114 may further be shaped to

provide a comfortable gripping area for the user’s hands,” (see Liebenow at col. 4, 11. 13-16) a

comfortable grip as disclosed in Liebenow is not equivalent to optimizing a biomechanical

effect ofthe human user’s hand as recited in claim 12. The comfort level of a grip is not

relevant to the arrangement of the input elements of the first and second surfaces to substantially

optimize a biomechanical effect ofthe human user’s hand as recited in claim 12.

For at least these reasons, claim 12 is allowable over Liebenow. Claims 13-16 and 50

depend from claim 12 and thus are allowable over Liebenow for at least the same reasons.

gum 17 and its dependent claims

Claim 17 is allowable over Liebenow because, among other reasons, Liebenow fails to

teach or suggest each and every feature of claim 17. In particular, Liebenow fails to teach

disposing on a second surface a second input assembly having one or more input elements

configured to be manipulated by one or more ofthe human user ’sfingers, wherein at least

one ofthe input elements ofthe second input assembly is further configured to map to more
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than one inputfunction associated with a selected one ofthe plurality ofapplications. To

illustrate the claimed mapping to more than one input fimction, Application’s specification

describes in one aspect that an input function is a character that can be produced upon depressing

one button in the front input assembly (e. g., “P” from the “7PQRS” key), and that the same key

can produce multiple characters (7, P, Q, R, S) while executing the same application and the

same data input mode, simply by using the input elements in the back as shift keys to index into

the “7PQF1.S” string to select one of the possible characters. (See Applicant’s Specification at pg.

6, 11. 8—12; pg. 14,11. 6-27.):

In contrast to claim 17 and as set forth with respect to claim 12 above, Liebenow teaches

a standard keyboard having discrete keys designed to be manipulated by a user’s fingers. (See

Liebenow at col. 4, 11. 33-43; col. 8,11. 45-67; col. 9,11. 53-67; and FIGS. 1, 2, 4, 7 and 8.) The

discrete keys of the standard keyboard in Liebenow are not mapped to more than one input

function associated with a selected one ofthe plurality ofapplications as recited in claim 17.

Liebenow teaches assigning one text or numeric character per key as long as the same

application is executed in the same input mode. While the entire mapping of every key can be

changed, fer example from QWERTY mode to a DVOMK keyboard mode, even after the

change, each key is assigned to only a single character. (See Liebenow at col. 15, 11. 12-20.) In

addition, while Liebenow allegedly teaches a word processing application in FIG. 15 and a

calculator application in FIG. 16, each key is still assigned to a single character only in each

application. It is not surprising to see only a single input function assigned to each key in

Liebenow since Liebenow teaches a standard full-size keyboard, which includes a key for each

input character, i.e., a one to one mapping.

Similarly, Liebenow fails to teach wherein at least one ofthe input elements ofthefirst

input assembly isfurther configured to selectively map to one or more inputfunctions

associated with the selected application as recited in claim 12. The input elements on the front

surface in Liebenow include keys corresponding to “shift”, “space bar”, “Ctrl”, “Alt”, etc. (See

Liebenow at col. 5, 11. 36-64 and FIGS. 1, 3-4.,) These keys in Liebenow only allow a single
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function for an application. For example, the “shift” key in the word processing application in

FIG. 15 of Liebenow allows for a single input function. Further, as set forth with respect to

claim 12 above, the input elements on the front and back surfaces in Liebenow fails to teach

substantially optimize a biomechanical effect of the human user’s hand as recited in claim 17.

For at least these reasons, claim 17 is patentable over Liebenow. Claims 18-21, 23 and

51 depend from claim 17 and are patentable over Liebenow for at least the same reasons.

C1; im 24 and its dependent claims

Claim 24 is allowable over Liebenow because, among other reasons, Liebenow fails to

 

teach or suggest each and every feature of claim 24. In particular, Liebenow fails to teach

wherein at least one ofthe input elements isfurther configured to map to a plurality of

symbols in a data input mode, wherein each ofthe plurality ofsymbols is associated with a

unique index position identifier, and a second surface having one or more selection elements

configured to be manipulated by one or more ofthe human user ’sfingers, wherein each

selection element corresponds to one ofthe unique indexposition identifiers as recited in claim

24. The input elements and the selection elements as recited in claim 24 are designedfor

inputting data on a hand-held electronic device. The hand-held electronic device as recited in

claim 24 has input elements that are configured to map to a plurality ofsymbols in a data input

mode. In contrast to claim 24, Liebenow teaches a standard full—sized keyboard having a key for

each character, i.e., it discloses a one for one correspondence between a key and a corresponding

character. Thus, Liebenow does not disclose or suggest assigning multiple character symbols to

at least one key. In addition, while Examiner states that Liebenow teaches the claimed features

of claim 24, the cited portions of Liebenow fails to support such an assertion. (See Liebenow at

col.4, 11. 33-43; col. 8, 11. 45—67, and col. 9, 11. 53-67.) The portions of Liebenow cited by the

Examiner describes a standard full-sized keyboard, which does not assign multiple symbols to at

least one key. Simply put, Liebenow does not disclose or suggest these claimed features.

Further, Liebenow teaches input elements (individual keys of the keyboard) on the back

surface designed to be manipulated by user’s fingers (see, Liebenow at FIGS. 1-4) and not

selection elements as recited in claim 24. Therefore, even if the “shift”, “CTRL”, etc. keys on

the front surface could reasonable be construed as selection elements (which is not conceded),

Liebenow teaches that these keys are designed to be manipulated by the user’s thumbs and not
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the fingers as recited in claim 24. This is not surprising since Liebenow also fails to teach or

suggest the claimed wherein theplurality ofinput elements and the one or more selection

elements are arranged to substantially optimize a biomechanical effect ofthe human user’s

hand. For reasons similar to claim 12 above, the device in Liebenow is not designed to

substantially optimize a biomechanical effect of the human user’s hand.

For at least these reasons, claim 24 is patentable over Liebenow. Claims 25-27 and 52

depend from claim 24 and are patentable over Liebenow for at least the same reasons.

Qaim 28 and its dependent claim

Claim 28 is allowable over Liebenow because, among other reasons, Liebenow fails to

teach or suggest each and every feature of claim 28. In particular, Liebenow fails to teach

wherein at least one input element is mapped to more than one textfunction, and one or more

selection elements in a finger-manipulated input assembly as recited in claim 28. As set forth

with respect to claim 17 above, the keys in Liebenow is assigned to produce a single character

and thus a single text function. Also, as set forth with respect to claim 24 above, the “shift” and

“CTRL” keys are not arranged in afinger-manipulated input assembly as recited in claim 28

since the device in Liebenow is not designed to substantially optimize a biomechanical effect of

the human user’s hand as recited in claim 28.

For at least these reasons, claim 28 is allowable over Liebenow. Claim 53 depends from

claim 28 and is also allowable over Liebenow for at least the same reasons.

C1; im 43 and dependent claims
 

Claim 43 is allowable over Liebenow for at least reasons similar to claim 17 above. In

particular, Liebenow fails to teach or suggest the claimed disposing on afirst surface afirst

input assembly having a plurality ofinput elements configured to receive inputfrom a human

user’s hand through manipulation ofthe plurality ofinput elements, wherein at least one of

the input elements ofthefirst input assembly is further configured to map to more than one

inputfunction associated with a selected one ofthe plurality ofapplications; disposing on a

second surface a second input assembly having one or more input elements configured to be

manipulated by one or more ofthe human user ’sfingers, wherein at least one ofthe input

elements ofthe second input assembly isfurther configured to selectively map to one or more

inputfunctions associated with the selected application and mapping the set offunctions of
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the selected application to the one or more input elements ofthefirst input assembly and the

second input assembly to substantially optimize a biomechanical effect ofthe human user’s

hand as recited in claim 43. As set forth with respect to claim 17 above, Liebenow teaches a

single input function assigned to each key for an application.

For at least these reasons, claim 43 is allowable over Liebenow. Claims 44-48 and 55

depend from claim 43 and are allowable over Liebenow for at least the same reasons.

ij Claims 56—63

New claims 56-63 depend from claims 1, 17, 29 and 43, and are allowable over

Liebenow for at least the same reasons set forth with respect to claims 1, 17, 29 and 43.

25

SCEA EX. 1002 Page 74



SCEA Ex. 1002 Page 75

Attorney’s Docket No.: 19146-002001

Conclusion

It is believed that all of the pending claims have been addressed in this paper. However,

failure to address a specific rejection, issue, or comment, does not signify agreement with or

concession of that rejection, issue or comment. In addition, because the arguments made above

are not intended to be exhaustive, there may be reasons for patentability of any or all pending

claims (or other claims) that have not been expressed. Finally, nothing in this response should be

construed as an intent to concede any issue with regard to any claim, except as specifically stated

in this response, and the amendment of any claim does not necessarily signify concession of

unpatentability of the claim prior to its amendment.

Claims 1, 4-21 and 23-55 are in condition for allowance, and a notice to that effect is

respectfully request. If the Examiner has any questions regarding this response, the Examiner is

invited to telephone the undersigned at (858) 678-5070.

Please apply $60 for the one month extension of time fee and any other charges or credits

to deposit account 06-1050.

Respectfully submitted,

 
 Date: February 2, 2007   

J /. . Schnurer

a g. No. 52,196
Fish & Richardson P.C.

12390 El Camino Real

San Diego, California 92130

Telephone: (858) 678—5070

Facsimile (858) 678-5099

JPS/HCUjhg
10695424.doc
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(54) Title: DATA INPUT KEYBOARD

(54) Bezeichnung: TASTATUR ZUR DATENEINGABE

(57) Abstract

The data input keyboard (1) of the invention facili-
tates work with programs running on computer installa-
tions. This is achieved by the indication of the functions to
which the function keys (3) are allocated. The markings (2)
are directly above the keys (3) and may be different depend-
ing upon the application program running.

(57) Zusammenfassung

Die Tastatur zur Dateneingabe (l) gemz‘iB der Erfin-

dung erleichtert das Arbeiten mit Programmen die auf Re—
chenanlagen ablaufen. Dies geschieht durch das Anzeigen
der Funktionen, denen Funktionstasten (3) zugeordnet sind.
Die Anzeigen (2) befinden sich direkt fiber den Tasten (3)
und konnen, je nach ablaufendem Anwendungsprogramm,
verschiedene Inhalte anzeigen.

* Siehe Rfickseite

(21) Internationales Aktenzeichen : PCT/EP90/01597 Veriiffentlicht
Mit intemationq

M. (‘Q‘V'i'k

 

(11) Internationale Veroffentlichungsnummer: ‘ WO 91/05303
Al (43) Internationales

Veriiffenflichungsdatum: 18. April 1991 (18.04.91)
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W0 91/05303 PCT/EP90/01597

Tastatur zur Dateneingabe

Beschre1bung

D1e Erf1ndung betr1fft e1ne Tastatur geméB ‘dem Oberbegr1ff des

Anspruchs 1.

Be1 dem me1sten s1ch 1m Gebrauch bef1ndenden Tastaturen bef1nden

s1ch fiber oder neben den Tastenfe1d zur E1ngabe von Schr1ftze1—

Chen d1e sogenannten Funkt1onstasten. D1esen Fuhkt1onstasten 1st,

abhéng1g vom Programm das auf der Datenverarbeitungsan1age ab-
1auft, e1ne best1mmte Funkt1on zugeordnet. D1e Kennze1chnuné der
Funkt1onen d1e d1esen Funkt1onstasten zugeordnet 31nd w1rd dUrch

Beschr1ftungen uber den Funkt1onstasten, durch Aufk1eben von Et1-

ketten oder durch Auf1egeschab1onen ere1cht. D1es hat 1n den

ersten be1den F§11en den Nachte11, daB be1 e1nem Programmwebhse]

auf der DatenverarbeitungsanIage und som1t einer'Andenung der Zu-
ordnungen d1e Beschr1ftung n1cht Oder nur schwer geéndert werden
kann. D1e Ldsung des Prob1ems m1t den Schab1onen hat den Nach—

te11, daB Schablonen ver1oren gehen konnen und das versehent11ch
e1ne fa1sche Schab1one aufge1egt werden kannu

Der Erf1ndung 11egt d1e Aufgabe zugrunde e1ne‘Taetatur defart zu
konstru1eren, daB d1e den den Funkt1onstasten zugeordnete Funk—

t1onen jederze1t angeze1gt werden und das d1e Anze1gen jederze1t

und e1nfach zu andern 31nd. Auch muB gewéhr1e1stet se1n, daB d1e

angezeigten Zuordnungen 1mmer korrekt 31nd;

D1e Erf1ndung 1dst d1e Aufgabe dadurch, daB s1ch fiber den a1s

Funkt1onstasten gekennzeichneten Tasten LCD-Anze1gee1emente be—

f1nden, deren Anze1ge1nha1te geandert werden kénnen, ohne e1nen

E1ngr1ff 1n d1e Tastatur vorzunehmen. D1e Anderung kann automa—

t1sch Oder manue11 erfo1gen.

D1e Erf1ndung w1rd 1n der fo1genden Beschre1bung an Hand e1nes 1n

der Ze1chnung dargeste11ten bevorzugten Ausfflhrunnge1sp1e1s 1m

e1nze1nen er1éutert.

ERSATZBLATT SCEA EX- 1002 Page 86



SCEA Ex. 1002 Page 87

 

 . ”‘Lwo 91205303 , > 7 7 , , PCT/EP90/01597 ,

I!

GemaB der Zeichnung besteht die Tastatur 1m wesent1ichen aus dem

Tastaturgehéuse (1), dem Tastenfer zur Eingabe von Schriftzei-

chen (5), dem Tastenfe1d zur Kursorsteuerung (6) and dem Tasten-

fe1d zur Eingabe von Zah1en (4). fiber dem Taetenfe1d zur Eingabe

von Schriftzeichen (5) befinden sich die Funktionstasten (3).

fiber den Funktionstasten (3) sind die LED—Anzeigen (2) ange-

bracht.

Die LED—Anzeigen (2) sind in dem Tastaturgehéuse (1) mit der Ta—
statursteuere1ektonik verbunden die hier nicht dargeste11t fist.

Mit dieser E1ektronik 1assen sich die Inha1te der LED—Anzeigen

(2) Weicht findern. Die manue11e Anderung geschieht mit Hi1fe ei-

nes Scha1ters (4) , der Tastatursteuere1ektronik und dem Tasten-

fe1d zur Eingabe von Schriftzeichen (5).

Die Inha1te der LED—Anzeigen (2) k6nnen auch automatisch durch

das Programm, das auf der Datenverarbeitungsan1age (7) ab1auft,

geandert werden. Die Tastatur (1) ist mit einem Kabe] (8) mit der

Datenverarbeitungsan1age (7) verbunden.

SCEA EX. 1002 Page 87



SCEA Ex. 1002 Page 88

  

wo 91/053113 PCr/EP90/0i597 ‘

-3-

PatentansprUche

(1) zur Dateneingabe dadurch gekennzeichnet, daB 81C!1. Tastatur

eichneten Tasten LED—Uber den a1s Funktionstasten (8) gekennz

Anzeigee1emente (2) angebracht sind.

2. Tastatur (1) nach Anspruch 1 dadurch.gekennze1chnet, daB die
Anzeigen (2) for a11e Funktionstasten (3) in einer sich}fibé

Engefasst

r 8.114

Funktionstasten (3) erstreckende LCD—Anzeige zusamm

sind.

3 Tastatur (1) nach einem der AnsprUche 1 bis 2 daduréh gekenn-
zeichnet, daB die Inha1te der LCD—Anzeigeh (2), beim Umscha1ten
des Datensystems auf ein anderes Verarbeituhgsprogramm, automa—

tisch geandert werden.

«
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(54) Command input system

(57) The command input system has a display
screen and a touch-sensitive input field. On the input
field. there is a spatial relationship with control options
shown on the display field of the display screen. The

 
monitor

input field conveys tactile feedback about the available
and/or executed control actions. The command input
system is especially well-suited for use in vehicles since

it does not require constant eye contact with the display
field.

10

 

 
Fig. 1a

Printed by Jouve, 75001 PARIS (FR)

SCEA EX. 1002 Page 94



SCEA Ex. 1002 Page 95

1 EP 1 293 882 A2 2

Description

[0001] The present invention relates to a command
input system with a display screen and atouch-sensitive
input field.
[0002] Tactile command input systems are known es-

pecially from the realm of data processing equipment,
particularly in so-called notebooks and laptops, where
the touch-sensitive inputfield is generally referred to as
a touchpad. In desktop systems, such a touchpad re-
places the commonly employed computer mouse and
serves to control the cursor and to trigger control ac—
tions. The cursor movements and the control actions are

shown on the display field of the display screen. Since
a touchpad only has a surface area of a few square cen-
timeters, no spatial relationship exists between, on the
one hand, the control options shown on the display field
and the cursor movements and, on the other hand, the

touch positions on the touchpads. As a result, in spite
of the limited surface area of the touchpad, the cursor
can be moved over the entire surface area of the display
field.

[0003] With such command input systems, constant
eye contact with the display field is needed in order to

specifically select one of the control options shown

there. Therefore, such a command input system is only
suitable in environments that permit constant eye con-
tact with the display field. Generally speaking, this con-
dition cannot be met, for example, in vehicles, at least
not for the control of vehicle features by the driver while
driving.

[0004] The present invention provides a command in-
put system that, due to tactile feedback about available
or executed input functions, does not require constant
eye contact with the display field of the display screen.
Specifically, the invention provides a command input

system with a display screen where command input op-

tions are displayed, and a touch-sensitive input field. A
spatial correspondence exists between command input
options shown on the display screen and the physical
surface area on the touch-sensitive input field, as sig-
nalled to a user by tactile feedback from the input field.
As used herein, ”spatial correspondence" means that

the display field where available command input options
appear on the display screen and the input field are of
a generally similar, if not identical, shape, although their
seizes may be different (substantially congruent
shapes), and commands referred to by command input

options appearing at particular locations in the display
field, are executed when similar locations are touched

on the input field. Preferably, at least the contour of the
input field is of a palpable structure such as a raised rim.
Also, command input options are easily recognised on
the input field by corresponding palpable structures.
[0005] Further details of the invention will ensue from

the following description of several embodiments with
reference to the accompanying drawings. In the draw-
Ings:

10

15

20

25

30

35

40

45

50

55

Figure 1a shows a first embodiment with an input

field that is surrounded by an orientation frame;

Figure 1b shows a second embodimentwith an in-
put field that is surrounded by an orientation frame;

Figure 2 shows an embodiment in which command

input elements can be felt underneath a smooth, but
flexibly yielding surface of the input field;

Figure 3 shows different three—dimensional shapes
of the input field; and

Figure 4 shows an embodiment in which the input

field has a plurality of local actuators situated be-
neath a flexible tensioned foil.

[0006] In the embodiment shown in Figure 1a, a flat
display screen 10 has an irregular octogonal shape
close to that of a rectangle. A touch-sensitive input field

12, also referred to as a touchpad below, has the same
general shape as the display screen, although it is of a
smaller size. Input field 12 is surrounded by a palpable,
especially raised, continuous rim orframe 14. Frame 14

preferably has a relatively soft feel along its inner pe-
riphery and a relatively hard feel along its outer periph-

ery. Near the right-hand and the left-hand lower corners
ofdisplay screen 10, symbolic"push-buttons" 16, 18 are
displayed, labelled "X" and ""Y, respectively. Similarly,
input field (touchpad) 12 has sensitive locations 20, 22
near its right-hand and left-hand lower corners, as sug-
gested by dotted lines. When input field 12 is touched

at location 20 or 22, a command is generated which is
associated with "push-button" 16 or 18 appearing on
display screen 10.
[0007] The Fig. 1b embodiment is generally similar,

but has an irregular n-cornered shape (11 comers, ac-
tually). It also has a pair of "push-button” symbols 16b,

18b on the display screen 10b and corresponding sen-
sitive locations 20b, 22b on input field 12b.
[0008] It should be understood that in both embodi-
ments, the number, shape and distribution of symbols
on the display field of the display screen and of corre-
sponding sensitive locations on the input field may vary

according to intended use.
[0009] In the embodiment shown in Figure 2, the input
field (touchpad) 30 has a flexibly yielding tensioned foil
32 with a generally smooth outer surface. Beneath foil

32, a plurality of palpable command input structures 34
are situated. These structures 34 are associated with

corresponding command input options shown on the

display field of the display screen.
[0010] In the embodimentshown in Figure 3, the input
field or touchpad generally has a structured tree-dimen-
sional surface wherein palpable structures are associ-
ated with corresponding command input options shown
on the display field. The palpable structures can be of

various kinds. Especially suitable types are raised, flat
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shaped elements, indented flat shaped elements, bulg—

es, geometric shaped elements such as circles, rectan-
gles, triangles, roughened surfaces, smooth surfaces,
palpable hard/soft material transitions and palpable rig-
id/flexible material transitions.

[0011] In the embodiment shown in Figure 4, actua-

tors 40 are situated at specific locations beneath a flex-
ible surface of the input field or touchpad 42. The actu-
ators 40 are associated with command input options
shown on the display field. These actuators 40 generate
palpable, tactile feedback about the executed command
actions or available command input options, corre—
sponding to the contents on the display screen. The ac—
tuators can be made on the basis of different technolo-

gies, including electromechanic, electromagnetic, pie-
zoelectric, pneumatic or hydraulic.

Claims

1. A command input system with a display screen
where command input options are displayed and a
touch—sensitive input field, characterized in that a
spatial correspondence exists between command

input options shown on the display screen and the

physical surface area on the touch-sensitive input
field, as signalled to a user by tactile feedback from
the input field.

2. The command input system according to Claim 1,
wherein the input field has a rim with a contour that

palpably replicates the display screen.

3. The command input system according to Claim 2,
wherein the rim is raised relative to the input field.

4. The command input system according to Claim 2 or

3, wherein the rim continuously surrounds the input
field.

5. The command input system according to Claim 1,
wherein the input field has palpable structures that
are associated with the command input options

shown on the display screen.

6. The command input system according to Claim 5,
wherein the palpable structures are covered by a
tensioned flexible foil that has a smooth surface on

its side opposite to the palpable structures.

7. The command input system according to Claim 5,
wherein the palpable structures comprise at least
one of the following elements:

- raised, flat shaped elements,

- indented flat shaped elements,
- bulges,
- geometric shaped elements such as circles,

10
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30

35

40
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50

55

rectangles, triangles,

- roughened surfaces,
- smooth surfaces,

- palpable hard/soft material transitions
- palpable rigid/flexible material transitions.

The command input system according to Claim 1,
wherein the input field has a flexibly yielding,

smooth surface beneath which a plurality of actua-
tors are situated that generate a palpable reaction
in response to an executed command input or to an
available command input option.

The command input system according to Claim 8,

wherein the actuators are selected from among the
following types:

- electromechanical,

- electromagnetic,
- piezoelectric,

- pneumatic
- hydraulic.
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I: Only pan of the claims have been paid within the prescribed time limit. The present European searchreport has been drawn up for the first ten claims and for those claims for which claims fees have
been paid, namely claim(s):

D No claims tees have been paid within the prescribed time limit. The present European‘search report hasbeen drawn up for the first ten claims.

LACK OF UNITY OF INVENTION _

The Search Division considers that the present European patent application does not comply with the
requirements oi unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

All further search tees have been paid within the fixed time limit. The present European search repon ha
been drawn up for all claims.

As all searchable claims could be searched without eflort justifying an additional fee, the Search Division
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Only pan of the turther search fees have been paid within the fixed time limit. The present European
search report has been drawn up [or those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

None of the turther search tees have been paid within the fixed time limit. The present European search
repon has been drawn up for those parts of the European patent application which relate to the invention
lirst mentioned in the claims, namely claims:
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0) European Patent LACK OF UNITY OF INVENTION Application Number) Office SHEET B EP 02 01. 9878
  

The Search Division considers that the present European paientapplication does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. Claims: 1-4

Command input system with a display screen displaying input
options and a touch—sensitive input field, where a spatial
correspondance exists between the displayed input options
and the physical surface of the input field, as signalled by
tactile feedback, ,

characterised in that the input field has a rim with a
contour that palpably replicates the display screen.

2. Claims: 5-7

Command input system with a display screen displaying input
options and a touch—sensitive input field, where a spatial
correspondance exists between the displayed input options
and the physical surface of the input field, as signalled by
tactile feedback,

characterised in that the palpable structures are covered by
a tensioned flexible foil.

3. Claims: 8—9

Command input system with a display screen displaying input
options and a touch-sensitive input field, where a spatial
correspondance exists between the displayed input options
and the physical surface of the input field, as signalled by
tactile feedback,

characterised in that the palpable structures are formed by
active actuators. 
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Application No. Applicant(s)

10/699,555 MARCUS ET AL.

Office Action Summary Examiner

RICARDO L- OSORIO ”-
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(3). In no event, however. may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply15 specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date 01 this communication, even it timely filed. may reduce any _
earned patent term adjustment. See 37 CFR 1.704(b). 'I~

Status

UK Responsive to communication(s) filed on 31 October 2003.

2a)I:I This action is FINAL. 2b)IZ This action is non-final.

3)I:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213.

Disposition of Claims

4)IZ Claim(s) 1.3-21 and 23-55 is/are pending in the application.

4a) Of the above claim(s) __ is/are withdrawn from consideration.

5)IZ| Claim(s) 29 32-42 and 54 is/are allowed.

6)[:I Claim(s) 1 5-19 23—28 30 31 43-46 49-53 and 55 is/are rejected.

NZ Claim(s) 3 4 20 21 47 and 48 is/are objected to.

8)I:I Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)l:] The specification is objected to by the Examiner.

10)lj The drawing(s) filed on_ is/are: a)lj accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

11)|:] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)|:| Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a)I:] All b)l:] Some * CH] None 01:

11:] Certified copies of the priority documents have been received.

2.l:l Certified copies of the priority documents have been received in Application No. __

3.I:l Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

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

Attachment(s)

1) IX] Notice of References Cited (PTO—892) 4) El Interview Summary (PTO-413)
2) E] Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mai| Date._ -
3) E Information Disclosure Statement(s) (PTO/SB/OB) 5) CI Notice of Informal Patent Application
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DETAILED ACTION

Election/Restrictions

1. Applicant's election with traverse of species # 1 in the reply filed on 7/14/2006 is

acknowledged. The traversal is on the ground(s) that Figures 4a-4b, 5a-5b, 6a-6b, and 7a-7b, are

only illustrative of the above mentioned variations in the input elements disposed on the first and

second assembly of the human interface device. This is found persuasive and all claims 1, 3—21,

and 23-55 will be examined as follows.

Claim Rejections - 35 USC § 102

1. The following is a quotation of the appropriate paragraphs of 35 USC. 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 —

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for
patent by another filed in the United States before the invention by the applicant for patent, except that an
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this
subsection of an application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

2. Claims 1, 5, 6, 12, 13, 17-19, 24-28, 30, 31, 43, 49-53, and 55 are rejected under 35

USC. 102(e) as being anticipated by Liebenow et al. (6,909,424).

Regarding claims 1, 12, 17, and 43, Liebenow teaches of a hand-held electronic device (Fig. 1,

reference character 100) comprising a memory configured to store a plurality of applications,

wherein each application is associated with a set of functions (Fig. 13, reference character 504);

a processor configured to process a selected one of the plurality of applications (Fig. 13,

reference character 502); a first input assembly having a plurality of input elements on a first

surface configured to receive input from a human user through manipulation of the plurality of
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input elements, wherein at least one of the input elements on the first surface is configured to

selectively map to one or more input functions, including more than one text input functions, of

the set of functions associated with the selected one of the plurality of applications (col. 4, lines

33-43, col. 8, lines 45-67, and col. 9, lines 53-67); and a second input assembly having one or

more input elements on a second surface configured to be manipulated by one or more of the

human user's fingers, wherein each one of the input elements on the second surface is further

configured to be selectively mapped to one or more input functions of the set of functions, or to a

different shifting function, corresponding to the selected one of the plurality of applications

wherein manipulation of one of the selectable active area causes the text symbol function of the

one or more input elements of the first surface to change (col. 5, line 36-001. 6, line 17, col. 8,

lines 45-67, and col. 9, lines 53-67) further wherein the plurality of input elements on the first

surface and the one or more input elements on the second surface are arranged so as to

substantially optimize a biomechanical effect of the human user's hand (see Figs. 3, 4, and 7, and

col. 4, line 13-25).

Regarding claim 24, Liebenow further, teaches of a method for inputting data on a hand-held

electronic device, wherein at least one of the input elements is further configured lo map to a

plurality of symbols in a data input mode, wherein each of the plurality of symbols is associated

with a unique index position identifier (col. 4, lines 33-43, col. 8, lines 45-67, and col. 9, lines

53-67), and a second surface having one or more selection elements configured to be

manipulated by one or more of the human user's fingers, wherein each selection element

corresponds to one of the unique index position identifiers (col. 5, line 36-001. 6, line 17, co]. 8,
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lines 45-67, and col. 9, lines 53-67), further wherein the plurality of input elements and the one

or more selection elements are arranged to substantially optimize a biomechanical effect of the

human user’s hand (see Figs. 3, 4, and 7, and col. 4, line 13-25), the method comprising

executing a selected application from a plurality of applications, wherein the selected application

is associated with a set of functions; determining the index position identifier of a desired symbol

to be inputted based on the functions associated with the selected application; pressing the

selection element corresponding to the index position identifier of the desired symbol with

any digit or object held in the human user's hand; and pressing the input element configured to

map to the desired symbol with any digit or object held in the human user's hand (col. 4, lines

33-43, col. 5, line 36-c01. 6, line 17, col. 8, lines 45-67, and col. 9, lines 53-67).

Regarding claim 28, Liebenow, further, teaches of a method of inputting data on a hand-held

electronic device comprising a plurality of input elements in a thumb-manipulated assembly to

substantially optimize a biomechanical effect of the human user's thumb and fingers (see Figs. 3,

4, and 7, and col. 4, line 13-25), wherein at least one input element is mapped to more than one

text function, and one or more selection elements in a finger-manipulated input assembly,

wherein each selection element is mapped to a unique shift position (col. 4, lines 33-43, col. 5,

line 36-col. 6, line 17), the method comprising executing a selected text application from a

plurality of applications, wherein the selected application is associated with a set of functions;

pressing a desired selection element of the finger—manipulated input assembly with a human

finger to select a desired shift position the selected text application; and pressing a desired input

element of the thumb-manipulated input assembly with a human thumb to input a desired text
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character (col. 4, lines 33—43, col. 5, line 36—001. 6, line 17, col. 8, lines 45-67, and col. 9, lines

53-67).

Regarding claim 5, Liebenow, further, teaches that the processor receives signals generated by

the input elements of first or second input assemblies when manipulated by the human use

(Although not specifically mentioned, it is inherent that processor (Fig. 13, character 502) will

receive the signals generated by the input elements since the selection is related to a specific

software included in said processor and because the processor interprets the input signal and

formulates a response or output related to the input).

Regarding claims 6, 13, and 19, Liebenow, further, teaches of an input controller, wherein the

input controller receives signals generated by the input elements of first surface or active areas

input assembly, or second input assemblies, when manipulated by the human user and converts

the signals into a form suitable to be interpreted by the processor (Fig. 13, reference character

24).

Regarding claims 18 and 25, Liebenow teaches of physically or electronically labeling at least

one input element of the first input assembly or the second input assembly so as to visually

indicate an input function that can be selectively accessed by actuating the input element (see

Figs 15 and 16).

Regarding claim 26, Liebenow teaches of that determining the index position identifier of the

desired character to be inputted comprises locating the input element configured to map to the

desired symbol; and counting from left to right the number of symbols preceding the desired

symbol labeled on the located input element, wherein the index position identifier of the desired

symbol is the number of symbols preceding the desired symbol plus one (see Figs. 15 and 16).
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Regarding claim 27, Liebenow teaches of at least one of the input elements or selection elements

is further configured to map to a plurality of modes corresponding to the selected application

executing on the hand-held electronic device, at least one of the modes is the data input mode,

the method further comprising enabling the data input mode (see Fig. 2, and col. 8, lines 45-67,

and col. 9, lines 53-67).

Regarding claim 30, Liebenow teaches of the selected one of the plurality of applications is a

text application; and the one or more input elements on the second surface of the second input

assembly comprises one or more selection elements, wherein manipulations of the one or more

selection elements causes the input elements on file first surface of the first input assembly to be

selectively mapped from one text function to another text function (see Fig. 2, and col. 8, lines

45-67, and col. 9, lines 53-67).

Regarding claims 49-53, and 55, Liebenow teaches of the processor is further configured to be

communicatively coupled to a host electronic device (col. 12, lines 31-40).

Regarding claims 7-11, 14-16, 23, 41, and 44-46, applicant admits in the REMARKS filed

7/14/2006, page 2, lines 13-15, that Figures 4a-4b, 5a-5b, 6a-6b, and 7a-7b, are only illustrative

of the above mentioned variations in the input elements disposed on the first and second

assembly of the human interface device.

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention

was made to have the limitations of claims 7-11, 14-16, 23, 41, and 44-46, as taught by

applicant, in the device of Liebenow, which are related to Figures 4a-4b, 5a—5b, 6a-6b, and 7a-7b

of the instant application, because they are obvious differences, or variations of the input
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elements disposed on the first and second assembly of the human interface device of Figures 3a-

3d, as admitted by applicant.

Allowable Subject Matter

3. Claims 3, 4, 20, 21, 36, 37, 47, and 48 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.

4. Claims 29, 32, and 54 are allowed.

The following is an examiner’s statement of reasons for allowance: Claims 29, 32, and 54 are

allowable since certain key features of the claimed invention are not taught or fairly suggested by

the prior art. In claim 29, “wherein at least one of the input elements of the second input
assembly is a selectively configurable sensing surface so as to provide a plurality of delineated

active areas, further wherein one or more of the delineated active areas is mapped to one or more

functions associated with the selected application”. The prior art of record however singularly or

in combination fails to anticipate or render the above underlined limitations obvious.

‘ Any comments considered necessary by applicant must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

5. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Ricardo L. Osorio whose telephone number is 571-272-7676.

The examiner can normally be reached on Monday through Thursday from 7:00 AM. to 5:30

P.M. If attempts to reach the examiner by telephone are unsuccessful, the examiner‘s supervisor,
Bipin Shalwala whose telephone number is 571—272-7681.

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks
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Washington, DC. 20231

or faxed to: 571-273-8300 (for Technology Center 2600 only)

Hand—delivered responses should be brought to the Customer Service Window at the

Randolph Building, 401, Dulany Street, Alexandria, VA 22314.

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).

  
RICARDO osumo

PRIMARY EXAMINER

Technology Division: 2629

RLO

October 1, 2006
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inform-Ition. If you have received this facsimile in error, please imnwdiulely call us collect at

(858) 678-5070 to arrange for its return. Thank you.
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07/14‘72008 12:20 FAX 1 858 678 5099 FISH AND RICHARDSON I002/005

Attorney‘s Docket No.: l9l46-002001

N THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Beth Marcus, ct al Arl Unit ; 2629 RE
ScrialNo. : lO/699,555 Examiner : Ricardo Osorio CENTRALCIEAQ/(ESEN‘IE
Filed : October 31,2003 (30an No. x 3602 ‘ ' R

Tine : HUMAN lN'l'ERFACE SYSTEM JUL 142005

Mail Slop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

RES (use TO figmfimgflnREOUlREMgm
_...,_‘.  

Responsive to the action mailed June 14. 2006, applicant. elects the invention of Group I

drawn to species 1 of the embodiment of Figs. 3a—3d. The election is made with traverse.

CERTIFICATE OF TRANSMISSION HY l’ACSlMILl-I

l hurcby certify {hm this conicspumluncc is bring lmnxmiucd by
fanimilc w lhu I‘alunl iiml 'l‘rudcmark Ol'l'wc an (be. dillt' indicntcil
bcluw.

 -....._«....,_.._._._.__~_.__.._1.11.1 ELM

Date of Transnr'fiion
. i ‘ < ‘

Signature ‘ g‘ \ i;
i ‘\2 xi

__—Rihw-_Lcm1 %
Typed or Primed Name ofl’ctSun Signing. Cn'lificzllc-
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07/1472008 12:20 FAX 135% 878 5098 FISH AND RICHARDSON I003/005

Applicant 1 Beth Marcus, et at Attorney‘s Docket No; 19146-002001
Serial No. : lO/G9‘).555
F‘led 1 0c )b‘e‘ 31. 7.003

1":th : 2 oiFt-l ‘1 EEGEEVEQ
esteem. FAX @ENTER

REMARKS JUL i it 2005

The Office- Action identified the following allegedly patentably distinct species: Figs. 3a-

3d directed to species l; Figs. 4a—4h directed to species 2; Figs. Sa—Sb directed to species 3; Figs.

Cia~6b directed to species 4, and Figs. 7a-7h directed to species 5. See Oflicc Action at page 2 ‘ll

I. Claims 1. 3-6, 9-21, 23-55 Fall within Group l drawn to species 1. Claim 8 falls within Group

2 drawn to species 4. Claim 7 falls within Group 3 drawn to species 5. No claims fall within

species 2 or species 3. Claims 2 and '22 were cancelled in the previous preliminary amendment.

Claims 1. 12, 17, 24, 28, 2.9, and 43 are generic to all species. Applicants elect Group l drawn to

the species 1 of Figs. 321—3d with traverse. Soc Office Action at page 211 1.

lemming Restriction/ElectiQLLLndet;"i7t”EmR ' l .143
  

Applicants request reconsideration of the restriction requirement pursuant to 37 CPR. §

H43 and respectfully request. that the requirement be withdrawn since the Office Action fails to

clearly outline the reasons for holding that the alleged distinct species are present.

The Office Action alleges that Figures 3a-3b, 4u-4b, Sa—Sb, (in-6b, 7a-7b comprise 5

pttlentahl y distinct species. The Examiner has the burden to concisely state, “[t]he particular

reasons relied on for holding that the inventions as claimed are independent or distinct." Sgt-.-

M.P.E.P. § 808,0l. However. the Office Action fails to state any such reasons. apparently basing

the restriction solely on the cited Figures. Sect Office Action at page 21} 1. As such. Applicants

respectfully request that Examiner concisely state the particular reasons for holding the

inventions independent and distinct.

Each of the figures cited in the Olliee Action depicts a hand-held electronic device

wherein a scoond input assembly of the device includes different types of input elements: Figures

Ito-Sb depict a "'pressure sensitive pad," Figures 4:1-4b depict a “touch pad," Figures Sit-Sh

depict “two dimensional rockers." Figures 63-6b depict a “D-pad and two contact sensors.”

Figures 7a-7h depict “rotary dials." Sec Specification at page 8 lines l3~22. The specification

discloses. “a flexible and efficient human interface and input system that utilizcis} the

opposed thumb tmd linger ergonomics inherent in the hand..." See Speeiticaiton at page 5 lines

20-23. The human interface implemented as a device having two input assemblies: . .the first

mutitasgpl2ly 340 on the front-side surface 312 and the second inpptgrssgglgty 350 on the hack-
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07/14/2008 12:21 FAX 1 858 878 5099 FISH AND RICHARDSON I004/005e;

Applicant : Beth Marcus. clal Attorney‘sDockctNo.: I9l46-002tlol
Serial No. : ill/699.555
Filed : OctoberSl,2003
Page : 301'4

side surface 314, left-side Surface 3 l 6 and right-side surface 3 l 8. is configured to take advantage

oi‘the biomcchanles of the hand. ." See Specification at page l3 lines l9-23; emphasis added.

The first and secoud assemblies can include a number of various input elements. For

example in Fi gurcs Ila-b, the specification describes implementing the second input assembly

350 to include a pressure sensor pad 354. See id. at page 1 1, lines 2-28. However. the input

elements 352 and 354 disp05ed on the first and second assemblies of Figure 3a—b can include a

other suitable input elements including, for example, a press-lure sensitive pad, a touch pad,

rockers. a D~pad, and/or rotary dials. See id. at page l2 lines 3-8. Any of the disclosed input

elements may be used on the second surface: “[ilt is to be understood that the input elements [on

the Second surface] could be analog and/or digital buttons, keys, rockers (which may be a one

or more position buttons or an analogjoystick-typc button), sliders, dials or touch pads

positional sensors (such as rotary encodes. linear potentiometers and the like) or other sensors Q};

gowbinptigusofjhem.‘ Sec int; emphasis added. Thus. the Figures 4a-4b. Sa-Sb, 68-61). and 7a-

7b. are only illustrative of the above mentioned variations in the input elements disposed on the

first and second assembly of the human interface device.

For at least these reasons. the election/restriction of species requirement is improper and

should be withdrawn.

Upon the allowz‘mcc of generic claims 1, 12, 17. 24, 28, 2‘), and 43, Applicants reserve

the right to consideration ofclaims to additional species which depend from or otherwise require

all the limitations of an allowable generic claim as provided by 37 CPR 1.141.
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07(14/2008 12:21 FAX 1 858 878 5098 FISH AND RICHARDSON I005/005,\

Applicant 2 Beth Marcus.et :11 Auormry‘fi Docket No; 19146-002001
Sunni N0. : 10/699555

Filed -. October ‘31, 2003

Pam: : 4 0M

Please apply any charges or credits to Deposit Accoum No. 06-1050.

Respectfully submitted,

K‘ /7
Dale: .flgLngRZOOG _....4 4.1.4” ‘ 7’""" ___

101111,}. Schnurcr

Reg. No‘ 52.196

 

Fish & Richardson RC.

PTO Custmwr No. 20985

12390 El Camino Real

San Diego. California 9'2 I 30

Telephom: (858) 078—5070

Facsimile: (858) 678-5099

[(16477 ”mine
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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

PO. Box I450
Alexandria, Vixginia 223 I 3-I450
www.usplo.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

 
CONFIRMATION NO.

10/699,555 10/31/2003 Beth Marcus 19146-002001 3602

FISH & RICHARDSON, PC OSORIO, RICARDO
PO. BOX 1022

MINNEAPOLIS, MN 55440—1022
2629

DATE MAILED: 06/14/2006

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)

10/699,555 MARCUS ET AL.

Office Action Summary Examiner

RICARDO L- OSORIO fl-
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however. may a reply be timely filed

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

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

HIE Responsive to communication(s) filed on 31 October 2003.

2a)I:| This action is FINAL. 2b)I:I This action is non-final.

3)|:] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 0.6. 213.

Disposition of Claims

4)|Xl Claim(s) @ is/are pending in the application.

4a) Of the above Claim(s)_ is/are withdrawn from consideration.

5)[:J Claim(s)_ is/are allowed.

6)[:] Claim(s)_ is/are rejected.

7)|:] Claim(s)_ is/are objected to.

8)E] Claim(s) @ are subject to restriction and/or election requirement.

Application Papers

9)L—_| The specification is objected to by the Examiner.

10)l:l The drawing(s) filed on __ is/are: a)[:I accepted or b)E] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)|:] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

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

a)|:] All b)E] Some * c)I:I None of:

113 Certified copies of the priority documents have been received.

2|] Certified copies of the priority documents have been received in Application No. __

3E] Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

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

Attachment(s)

1) D Notice of References Cited (PTO-892) 4) E] Interview Summary (PTO-413)
2) D Notice of Draflsperson's Patent Drawing Review (PTO-948) I Paper No(s)lMaiI Date._ -
3) El information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) CI Notice of Informal Patent Application (PTO-152)

Paper No(s)/Mai| Date_. 6) [:1 Other: _.

 
US. Patent and Trademark Office

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mai| Date 20060612
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Application/Control Number: 10/699,555 Page 2

Art Unit: 2629'

DETAILED ACTION

Election/Restrictions

1. This application contains claims directed to the following patentably distinct species:

Figs. 3a-3d are directed to species 1; Figs. 4a-4b are directed to species 2; Figs. 5a-5b are

directed to species 3; Figs. 6a-6b are directed to species 4, and Figs. 7a-7b are directed to

species 5 . Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for

prosecution on the merits to which the claims shall'be restricted if no generic claim is finally

held to be allowable. Currently, there are no generic claims.

Applicant is advised that a reply to this requirement must include an identification of the

species that is elected consonant with this requirement, and a listing of all claims readable

thereon, including any claims subsequently added. An argument that a claim is allowable or that

all claims are generic is considered nonresponsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration of

claims to additional species which depend from or otherwise require all the limitations of an

allowable generic claim as provided by 37 CFR 1.141. If claims are added after the election,

applicant must indicate which are readable upon the elected species. MPEP § 809.02(a).

Applicant is advised that the reply to this requirement to be complete must include (i) an

election of a species or invention to be examined even though the requirement be traversed (37

CFR 1.143) and (ii) identification of the claims encompassing the elected invention.

The election of an invention or species may be made with or without traverse. To reserve

a right to petition, the election must be made with traverse. If the reply does not distinctly and
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Application/Control Number: 10/699,555 Page 3

Art Unit: 2629

specifically point Out supposed errors in the restriction requirement, the election shall be treated

as an election without traverse.

Should applicant traverse on the ground that the inventions or species are not patentably

distinct, applicant should submit evidence or identify such evidence now of record showing the

inventions or species to be obvious variants or clearly admit on the record that this is the case. In

either instance, if the examiner finds one of the inventions unpatentable over the prior art, the

evidence or admission may be used in a rejection under 35 U.S.C.103(a) of the other invention.

2. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the

inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the

currently named inventors is no longer an inventor of at least one claim remaining in the

application. Any amendment of inventorship must be accompanied by a request under 37 CFR

1.48(b) and by the fee required under 37 CFR 1.17(i).

3. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Ricardo L. Osorio whose telephone number is 571—272-7676.

The examiner can normally be reached on Monday through Thursday from 7:00 AM. to 5:30

PM. If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor,

Bipin Shalwala whose telephone number is 571-272-7681.

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks

Washington, DC. 20231

or faxed to: 571-273-8300 (for Technology Center 2600 only)

Hand-delivered responses should be brought to the Customer Service Window at the

Randolph Building, 401 , Dulany Street, Alexandria, VA 22314.

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
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Application/Control Number: 10/699,555 Page 4

Art Unit: 2629

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 (BBC) at 866-217-9197 (toll-free).

  [carp/a OJOVIO
Technology Division: 2629

ram/41w EXA M WE?—
RLO

June 12, 2006
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, 7 /Attomey’s Docket No.: 19146—002001 fl

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
 

Applicant : Beth Marcus, et a1 ArtUnit : 2673

Serial No. : 10/699,555 Examiner : Unknown

Filed : October 31, 2003 -

Title : HUMAN INTERFACE SYSTEM

‘ MAIL STOP AMENDMENT

Commissioner for Patents

PO. Box 1450,

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Applicants request consideration of the references listed on the attached PTO-1449 form.

Under 37 CFR. § 1.98 (a)(2)(ii), only copies of foreign patent documents and/or non-patent

literature are enclosed. Copies of any listed US. patents or US. patent application publications

can be provided upon request.

This statement is being filed within three months of the filing date of the application or
 

‘~ —-~—r~before the receipt-of-a—firstrOffice'Action‘on‘the'merits:‘Ple‘as'e‘a‘pply any'charges‘or Credits to

Deposit Account No. 06-1050.

Respectfully submitted,

Date: May 10, 2006 Lied—QCF Schnurer%
Reg No. 52,196

Fish & Richardson P.C.

12390 El Camino Real

San Diego, California 92130

Telephone: (858) 678—5070

Facsimile: (858) 678-5099

10512416.doc

CERTIFICATE OF MAILING BY FIRST CLASS MAIL

I hereby certify under 37 CFR §1.8(a) that this correspondence is being
deposited with the United States Postal Service as first class mail with
sufficient postage on the date indicated below and is addressed to the
Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.

May10,'2005
Dateof D sit

Signature E g i 2 3-
Rita H. Jennings

Typed or Printed Name of Person Signing CertificaseCEA EX. 1002 Page 147 1
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Sheet L of _8_

: orm PTO-1449 U.S. Department of Commerce Attorney's Docket No. Application No.

' Patent and Trademark Office 19146—002001 10/699,555

ation Disclosure Statement APP'icant

by Applicant Beth Marcus, et a1
Filing Date Group Art Unit

. ~ ,5. , October 31, 2003 2673
“ ‘83”; "

‘ U.S. Patent Documents »

Examiner Desig. Document Publication Filing Date
lnitial Number Date Subclass If A sororiate

5,365 589 11/15/1994

5,432 510 7/11/1995

 
 
  

 
  
 
  

 
 
 

 
 

  
 

 

  

Patentee Class

Howard A. Gutowitz

Walter S. Matthews

Michael Goren

Balakrishnan et a1.

E

7/21/1998

9/5/2000

4/17/2001

5/8/2001

1/28/2003

6/3/2003

. Howard A. Gutowitz

A Wen-Yi Hsieh

A Willner et al.

Venolia et a1.E
Cubbage et a1.

Goodman et a1.

6 606 486 8/12/2003

6 654 733 11/25/2003

H. ,1, H6 703 963 w --_3/9/_2004_, - Timothy-BTHigginson

Hinkley et a1.

Michael Goren

Willner et al.

H 6 738 045 5/18/2004

E

I

A

A

6,741 235 5/25/2004

A 6,760,013 7/6/2004

6,865 718 3/8/2005

6,885,317 4/26/2005

6,885 318 4/26/2005

A 6,911 608 6/28/2005

A 6,980,200 12/27/2005

Forei . n Patent Documents or Published Foreign Patent

Examiner Desig. Document Publication Country or
| nitial ID Number Date ' Patent Office Class Subclass

--_ _-

Other Documents include Author, Title, Date, and Place of Publication

A Levi Montalcini

Howard A. Gutowitz

Matthew J. Bickerton

David H. Levy

Michael Goren

_Michael Goren

D

C

E

F

G

AI

AJ

N

O

R

S

  

 
  
 Initial ID ' Document

Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. lndude copy of this form with
next communication to a olicant.

Substitute Disclosure Form (PTO-1449)
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Substitute Form PTO-1449 US. Department of Commerce Attorney’s Docket No. Application No. .

(Modified) Patent and Trademark Office 19146-002001 10/699,5 5 5

Information Disclosure Statement Applicant

by Applicant Beth Marcus, et a1
Filing Date ' Group Art Unit

October 31, 2003 2673 .

(Use several sheets if necessary)

Other Documents include Author, Title, Date, and Place of Publication

Examiner Desig.
Initial ID Document

-Andriy Pavlovych, Wolfgang Stitrzlinger: Less-Tap: A Fast and Easy-to-learn Text Input Technique

 

   

   

 
    

for Phones. Graphics Interface 2003, 97-104

h t ://www. ___lticsinterface.or c_i-bin/DownloadPaner?name=2003/l 70/7. er] 70.. df

Scott MacKenzie , Hedy Kober , Derek Smith , Terry Jones , Eugene Skepner, LetterWise: prefix-
based disambiguation for mobile text input, Proceedings of the 14th annual ACM symposium on
User interface sofiware and technolo_ , November 11—14, 2001, Orlando, Florida

H. Kober, E. Skepner, T. Jones, H. Gutowitz, S. MacKenzie, 2001. Linguistically Optimized Text

Entry on a Cell Phone. In Proceedings of the CHI 2001.
httc ://www.eatoni.com/research/chi. df -

Mikael Goldstein and Didier Chincholle The Finger-Joint-Gesture Wearable Keypad. Ericsson
Radio S stems.

Rosenberg, R. (1998). Computing without Mice and Keyboards: Text and Graphic Input Devices for

Mobile Computing. Ph.D. Thesis, Dept. of Computer Science, University College, London, 1998.
h -_://www.obscure.or rosenber

MacKay, B., Deamian, D., Inkpen, K., and Watters, C. 2005. Walk 'n scroll: a comparison of

sofiwarel'based navigation techniques for different levels of mobility. In Preceedings of the 7th

  
 

 
  

 
  

  
   

 
 

 

 
 

  

 

 
 

  
 
 
 
 

 

  
(Salzburg, Austria, September 19 - 22, 2005). MobileHCI '05,.vol. 111. ACM Press, New York, NY,
183-190.

h :// ortal.acm.or "/citation.cfm?id=l085808&coll=GUl.DE&dl=GUIDE&CF.ID=66591340&CFT

OKEN=6294934 V

Kranz, M., Holleis, P., Schmidt, A. “DistScroll — a new one-handed interaction device”. In

Proceedings of the 5th International Workshop on Smart Appliances and Wearable Computing, June
10, 2005.
ht ://www.hcilab.or /doc-uments/DistScrollAnewOneHandedlnteractionDevice-

KranzHolleisScltmidt-IWSAWC2005. df 7

Daniel Fallmana, Andreas Lund , Mikael Wiberg, ScrollPad: Tangible Scrolling with Mobile

Devices, Proceedings of the Proceedings of the 37th Annual Hawaii International Conference on

System Sciences (HICSS'04) - Track 9, p.90286.3, January 05-08, 2004.

http://portal.acm.org/citation.cfrn?id=963347&co11=GUIDE&d1=GUIDE&CFID=66483658&CFTO
KEN=36023921

h 7. ://daniel.fallman.or_ resources/ .ers/fallman—hicss37. .

Chipman, L. E., Bederson, B. B., and Golbeck, J. A. 2004. SlideBar: analysis of a linear input
device. Behav. Inf. Tech. 23, 1 (Jan. 2004), 1-9.
lit :// ortal.acm.or citation.cfm?id=993182.993184#

lit . ://www.cs.umd.edu/Librar /TRs/CS-TR-4471/CS-TR-4471.

Orientation—based interaction for Mobile Devices. J. Damauer, S. Garrity and T. Jim, Stanford

University.

ht go://hci.stanford.edu/srk/cs377a-mobile/ _'ect/fina1/darnauer-- —kim.df

Rekimoto, J. Tilting operations for small screen interfaces. Proceedings of the 9th annual ACM

symposium on User Interface sofiware and technology, pp. 167-168, November 06-08, 1996,
Seattle.

ht :// ortal.acm.or /citation.cfm?id=237115&coll=GUIDE&d1=GUIDE&CFID=66483658&CFTO
KEN=36023921

Examiner Signature Date Considered .

   

  
 

 
 

 

     

 
 

 
 

   

 
 

  

  
 

 
 

  

 

   
 
 
 

  
 

 
 

 

  

  
 

   

 

 

 

 
 

EXAMINER: Initials citation considered. Draw line through citation if not in oonfomance and not considered. Include copy of this form with
next communication to ac licant. 

Substitute Disclosure Form (PTO-1449)

, -internationalConferenceon.Human.Computerinteraction—with MobileDevices&Amp;Services- —— — - — — 7- 7
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. Sheet 4 of

Substitute Form PTO-1449 US. Department of Commerce Attorney's Docket No. Application No.

(Modified) Patent and Trademark Office 19146-002001 10/699555

Information Disclosure Statement Applicant

by Applicant Beth Marcus, et a1
(Use several sheets if necessary) Filing Date _ Group Art Unit

October 31, 2003 2673

Other Documents include Author, Title, Date, and Place of Publication

-—. Initial Document

Hinckley, K., Pierce, J., Horvitz, E., Sinclair, M. Foreground and Background Interaction with
Sensor-enhanced Mobile Devices, ACM TOCHI (Transactions on Computer-Human Interaction)

Special Issue on Sensor-Based Interaction, 12 (1), March 2005, pp. 31-52.
htt :// ortal.acm.or /citation.cfm?id=1057240&coll=GUTDE&dl=GUIDE&CFID=66591340&CFT
OKEN=6294934

Hinckley, K., Cutrell, E., Bathiche, S., and Muss, T. 2002. Quantitative analysis of scrolling .

techniques. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems:

Changing Our World, Changing Ourselves (Minneapolis, Minnesota, USA, April 20 - 25, 2002).
CHI '02. ACM Press, New York, NY, 65-72.
lit ://doi.acm.or /10.1145/503376.503389

Harrison, B. L., Fishkin, K. P., Gujar, A., Mochon, C., and Want, R. 1998. Squeeze me, hold me, tilt
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- C Metzger, M Anderson, T. Stamer, 2004 FreeDigiter: A Contact-Free Device for GestureAFFFF Control. Eighth IEEE International Symposium on Wearable Computers (ISWC'04) pp. 18-21.
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Lumsden, J ., Gammell, A. (2004). Mobile Note Taking: Investigating the Efficacy of Mobile Text

AHHHH Entry. In Proc. of Mobile Human-Computer Interaction (MobileHCI 2004), Glasgow, UK, Sept.
2004: In S. Brewster and M. Dunlop (Eds.). Mobile Human-Computer-Interaction - MobileHCI
2004, Lecture Notes in Com1uter Science, Vol. 3160, Berlin: S riner, 156--168.
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MacKenzie, I. S., & Soukoreff, R. W. Phrase sets for evaluating text entry techniques. Extended l
Abstracts of the ACM Conference on Human Factors in Computing Systems — CHI 2003, pp. 754-
755 New York: ACM
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htt://doi.acrn.or/lO.1l45/503376.503428

Kjeldskov, J. and Graham, C. (2003). A Review of Mobile HCI Research Methods. In Proc. of
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 MacKenzie, S., & Soukoreff, W. (2002). Text entry‘for mobile computing: Models and methods,
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://www. orku.ca/mack/hci3-2002.df

Stamer, T. "Keyboards Redux: Fast Mobile Text Entry". Pervasive Computing, July - September
2004, Pp. 97-101.

://www.cc.1atech.edu/fac/Thad.Starner/. /ma azine/2004-3—ke board-redux. df

Lee Butts , Andy Cockbum, An evaluation of mobile phone text input methods, Third Australasian
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Amendments to the Claims:

This listing ofclaims replaces all prior versions and listings ol‘claims in the application:

Listinsg.£..g.lsxj_u§:

l. (Previously Presented) A hand-held electronic device comprising:

a memory configured to store a plurality of applications, wherein each application

is associated with n 501 of functions;

a processor configured to process a selected one of the plurality of applications;

a first input assembly having a plurality of input elements on a first surface

configured to receive input from a human user through manipulation of the plurality of input

elements, wherein at least One of the input elements on the first surface is configured to

selectively map to one or more input functions of the set of functions associated with the selected

one ol‘thc plurality of applications; and

a second input assembly having one or more input elements on a second surface

configured to be manipulated by one or more ofthe human user‘s lingers, wherein at least one of

the input elements on the second surface is Further configured to be selectively mapped to one or

more input functions of the set of functions corresponding to the selected one of the plurality of

applications. further wherein the plurality of input elements on the first surface and the one or

more input elements on the second surface are arranged so as to substantially optimize a

biomechanical effect of the human user‘s hand.
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2. (Cancelled).

3. (Previously Presented) The hand-held electronic device of‘ claim 1. wherein

at least one ofthc input elements of the second input assembly is a sensor pad configured to

selectively represent a plurality ol‘delineatcd active areas. wherein manipulation of a delineated

active area causes the input function ofonc or more input elements of the first input assembly to

chango.

4. (Previously Presented) The hand-held electronic device of claim 3, further

comprising a shape changing media configured relative to the sensor pad so as to permit the

human user to tactilcly disoriminatc between the plurality ol‘dclincatcd active areas.

5. (Previously Presented) The hand-held electronic device ot‘claim I, wherein

the processor receives signals generated by the input elements of first or second input assemblies

when manipulated by the human user.

6. (Previously Presented) The hand-held electronic device of claim 1 further

comprising an input controller, wherein the input controller rcccivcs signals generated by the

input elements of first or second input assemblies when manipulated by the human user and

converts the signals into a form suitable to be interpreted by the processm.
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7. (Previously Presented) The hand-held electronic device of claim 1, wherein

at least one of the input elements of the second input assembly is a rotary sensor.

8. (Previously Presented) The hand-held electronic device of claim 1, wherein

at least one of the input elements of second input assembly is a D‘pad.

9. (Previously Presented) The hand-held electronic device of claim 1, further

comprising at least one palpable detcnt‘ wherein the detent is associated with at least one of the

input elements of the first or second input assemblies so as to provide tactile feedback to the

human user when the human user manipulates the input element associated with the palpable

dctent.

10. (Previously Presented) The hand-held electronic device ofclaim 1. Further

comprising one or more vibratory or force producing units, at least one of the vibratory or force

producing units configured to provide tactile feedback upon the human user's manipulation ot‘al

least one of the input elements of the first or second input assemblies.

l I. (Previously Presented) The hand-held electronic device of claim it),

wherein at least one of the vibratory units provide tactile feedback in response to events

occurring in the selected application running on the processor.
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12. (Previously Presented) A hand-held electronic device comprising:

a memory configured to store a plurality of applications, wherein each application

is associated with a set of functions;

a processor configured to process a selected one of the plurality of applications,

wherein the set of functions associated with the selected application includes a plurality of text

symbol functions and a plurality of shifting functions;

a first surface having a plurality of input elements configured to receive input

from a human user through manipulation of the plurality of input elements, wherein at least one

ofthc input elements of-the first surface is further configured to selectively map to more than one

text symbol function; and

a secoad surface having one or more input elements, wherein at least one of the

input elements of the second surface having one or more selectable active areas configured to be

manipulated by one or more ol'thc human user's fingers, each selectabie active area configured

to selectively map to a different shilling functiOn, wherein manipulation of one ofthc selectable

active area causes the text symbol function oftlic one or more input elements of the first surface

to change. further wherein the plurality of input elements ol‘thc first surface and the one or more

input elements of the second surface are arranged so as to substantially optimize a biomcchanical

effect of the human user‘s hand.
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l3. (Previously Presented) ‘l‘he l'iand-held electronic device of claim 12 further

comprising a. controller, wherein the controller receives signals generated by the human user‘s

manipulation of the input elements of the first surface or active areas.

14. (Previously Presented) The hand-held electronic device of claim l3 further

comprising a (blue cap positioned above at least one input element ofthe first surface or the

second surface and capable of providing tactile Feedback to the human user when the input

clement associated with the dome cap is manipulated.

15. (Previously Presented) The hand-held electronic device of claim 13 further

comprising one or more vibratory units capable ofproviding tactile feedback.

16. (Previously Presented) The hand-held electronic device ol‘claim 13 further

comprising one or more force producing units capable of providing tactile feedback.

17. (Previously Presented) A method for configuring a human interface and

input system for usc with a hand-held electronic device configured to run a plurality of

applications, each application associated with a set of functions, the method comprising:

disposing on a first surface a first input assembly having a plurality of input

elements canfigurcd to receive input from a human user through manipulation of the plurality of

input elements, wherein at least one of the input elements ofthc first input assembly is further
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configured to map to more than one input function associated with a selected one ol’tlic plurality

of applications;

disposing on a second surface a second input assembly having one or more input

elements configured to be manipulated by one or more of the human usier‘s lingers, wherein at

least one ofthc input elements of the second input assembly is further configured to selectively

map to one or more input functions associated with the selected application; and

arranging the plurality orinput elements ofthe first input assembly and the one or

more input elements of the second input assembly to substantially optimize a biomcchanical

echct of the human user’s hand.

18. (Previously Presented) The method of claim 17 further comprising:

physically or electronically labeling at least one input clement ofthc first input assembly or the

second input assmmbly so as to visually indicate an input function that can be selectively

accessed by actuating the input element.

19. (Previously Presented) The method of claim 17 further comprising

connecting a controller to the input elements of the first input assembly or the second input

assembly. wherein the controller is configured to receive signals generated by a manipulation of

one or more of the input elements of first input assembly or the second input assembly.
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20. (Previously Presented) The method ofclaim 19‘ wherein at least one input

element ot'sccond input assembly having at plurality of active areas configurable by the

controller to Form a plurality ofdelineated active areas.

21. (Previously Presented) The method of claim 20 further comprising

positioning a shape changing media relative to the one input clement ol’sceond input assembly

having a plurality ot‘activc areas so as It.) permit the human user to tactilely discriminate between

the plurality ot‘delineated active areas.

22. (Cancel led)

23. (Previously Presented) The method ofclaim 1 7 further comprising

positioning a palpable detent with at least one input element ol’the first input assembly or the

second input assembly so as to provide tactile feedback when manipulated by the human user.

24. (Currently Amended) A method for inputting data on a hand-held electronic

device having at first surface with a plurality of input elements configured to receive input from 2:

human user through manipulation of the plurality of input elements. wherein at least one of the

input elements is further configured to map to a plurality of symbols in a data input mode,

wherein each of the plurality of symbols is associated with a unique index position identifier, and

a second surface having one or more selection elements configured to be manipulated by one or
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more of the human user’s fingers, wherein each selection element. corresponds to one of the

unique index position identifiers, further wherein the plurality of input elements and the one or

more selection Clements are arranged to substantially optimize a biomechanical etTect of the

human user's hand, the method comprising:

executing a selected application From a plurality ofapplications, wherein the

selected application is associated with a set of functions;

detemiining the index position identifier of a desired symbol to be inputted based

on the functions associated with the selected application;

pressing the selection element correSpOnding to the index position identifier ofthc

desired symbol with any digit or object held in the human user’s hand; and

pressing the input clement coM‘tgured to map to the desired symbol with any digit

or object held in the human user‘s hand.-{-pnge—l—4,—l-ine5—2-43-)=

25. (PreviOusly Presented) The method of claim 24, wherein each input

elernent is physically or electronically labeled indicating each symbol that is: mapped to by the

input element and a positional order in which cach symbol can be selectively accessed by

actuating the input element.

26. (Previously Presented) The method ofclaim 24, wherein detemtining the

index position identifier of the desired character to be inputted comprises:

locating the input element configured to map to the desired symbol; and
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counting from left to right the number of symbols preceding the desired symbol

labeled on the located input clement, wherein, the index position identifier of the desired symbol

is the number of syn-tbols preceding the desired symbol plus one.

27. (Previously Presented) The method ofclaim 24, wherein at least one of the

input elements or selection elements is further configured to map to a plurality of modes

corresponding to the selected application executing on the hand-held electronic device, at least

one of the modes is the data input mode, the method further comprising enabling the data input

mode.

28. (Previously Presented) A method for a human user to input data on a hand-

held electronic device using an interface and input system comprising a plurality of input

elements in a “numb-manipulated assembly to substantially optimize a biomeehanical effect of

the human user’s thumb and fingers. wherein at least one input element is mapped to more than

one text function, and one or more selection elements in a finger-manipulated input assembly,

wherein each selection element is mapped to a unique shift position, the method comprising:

executing a selected text application from a plurality of applications. wherein the

selected application is associated with a set of functions;

pressing a desired selection element of the finger-manipulated input assembly

with a human :1 finger to select a desired shifl position the selected text application; and
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pressing a desired input element of the thumb-manipulated input assembly with a

human thumb to input a desired text character.

29. (Previously Presscntcd) A hand-held electronic device comprising:

a memory configured to store a plurality of applications, wherein each application

is associated with a set of functions;

a processor configured to process a selected one ol‘tltefialurality of applications;

a first input assembly disposed on '11 first Surface of the electronic device, wherein

the first input assembly comprises a plurality of input elements configured to be actuated by a

human user’s hand. wherein at least one of the input elements of the first input assembly is

configured to map to one or more input functions of the set of functions associated with the

selected one of the plurality of applications; and

a second input assembly disposed on a second Surface so as to substantially

optimize a biomechnnical effect of the human user's hand, wherein the second input assembly

comprises one or more input elements configured to be manipulated by one or more of the

human user‘s fingers, wherein at least one of the input elements of the second input assembly is a

selectively configurable sensing surface so as to provide a plurality of delineated active areas,

further wherein one or more of the delineated active areas is mapped to one or more functions

associated with the selected application, further wherein the memory is further configured to

store for each application a mapping of the selectively configurable sensing surface to the

plurality of delineated active areas.
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30. (Previously Presented) 'i‘hc hand-held electronic device ol'claim 1. wherein

the selected one of the plurality of‘npplications is a text application; and the one or more input.

elements on the second surface of the second input assembly comprises one or more selection

elements, wherein manipulations of the one or more selection elements causes the input elements

on the first Surface of the first input assembly to be selectively mapped from one text function to

another text function.

31. (Previously Presented) The hand-held electronic device of claim 1, wherein

the Selected one of the plurality of application is a game application, and at least one of the

plurality of input elements of the first input assembly and at least one of the input elements of the

second input assembly are each configured to selectively map to onc or more game functions.

32‘ (Previously Presented) ’I‘he handheld electronic device of claim 29, further

comprising: an input controller, wherein the input controller receives a plurality ol-‘signals

generated by the input elements of the first input assembly and the second input assembly when

manipulated by the human user, and converts the plurality of signals into a form suitable to be

interpreted by the proccssor.

33. (Previously Presented) The hand-hold electronic device ofclaim 32, wherein at

least one input element of the first input assembly or the second input assembly is configured to
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map to one or more input functions associated with the selected application that control a cursor

on it screen.

34. (Previously Presented) The handheld electronic device of claim ‘32,

wherein the selected one of the plurality of applications is a game application.

35. (Previously Presented) ’l"hc hand-held electronic device of claim 34. wherein at

least one input element of the first input assembly or the second input assembly is configured to

map to one or more input functions associated with the game applicatiOn that control a game

character on a screen.

36. (Currently Amended) The hand-held electronic device of claim 34, wherein the

input controller is further configured to interpret a movement of the human user’s finger sliding

across two or more delineated active areas as a change in the mapped function of the two or

more delineated active areas, wherein the mapped function is at least one of a speed control, a

size control, a weapon fire central, and a position controlrépege—l-érlines-Al—aea:

37. (Currently Amended) "l‘he hand-held electronic device of claim 34, wherein the

input controller is further canfigured to interpret a pressure applied by the human user’s finger

on a selected one of the delineated active areas as a change in the mapped Function of the

selected delineated active area, wherein the mapped function is at least one of a speed control, a

size control. a weapon fire. and position control.-(-pnge—l§,—l-ines4—39):
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38. (Previously PFCSCl'llCd) The hand-held electronic device of claim 34,

wherein at least one ofthc functions mapped to the input element of the first input assembly is a.

game function that is substantially optimized for actuation by the human user’s thumb.

39. (Previously Presented) The hand-held electronic device ofclaim 38,

wherein the game Function that is substantially optimized for actuation by the human user’s

thumbs comprises a directiOnal control.

40. (Previously Presented) The hand-held electronic device of claim 34,

wherein at least one of the Functions mapped to the delineated active areas is a game function
a

that is substantially optimized for'uctuation by one or more of the human user’s lingers.

41. (Previously Presented) The hand-held electronic device ofclaim 40,

wherein the game function that is substantially optimized for actuation by one or more of the

human user’s lingers comprises a weapon fire control.

42. (Previously Presented) The hand-held electronic device of claim 40,

wherein the game function that is substantially optimized for actuation by one or more of the

human user’s fingers comprises a game character jump control.
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43. (Previously Presented) A method for configuring a human i ntcrfttcc and

input system for use with a hand-held electronic deviee configured to run a plurality of

applications. each application associated with a set of functions, the method comprising:

disposing on a first surface a first input assembly having a plurality of input

elements configured to receive input from a human user’s hand through manipulation ot‘thc

plurality of input. elements, wherein at least one of the input elements of the first input assembly

is further configured to map to more than one input functiOn associated with a selected one of the

plurality ofapplications;

disposing on a second surface a second input assembly having one or more input

elements configured to be manipulated by one or more of the human user’s fingers. wherein at

least one of the input elements of the second input assembly is further configured to selectively

map to one or more input functions associated with the selected application; and

mapping the set. of functions of the selected application to the one or more input

elements of the first input assembly and the second input assembly to substantially optimize a

biomechanical effect of the human user’s hand.

44. (Previously Presented) The method ofclaim 43, wherein the selected application

is at least one Oh scrolling application, a text application and a game application.

45. (Previously Presented) The method of claim 44 further comprising: physically or

electronically labeling at least one input element of the first input assembly or the second input
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assembly so as to visually indicate an input function that can be selectively accessed by actuating

the input element.

46. (Previously Presented) The method of claim 44 further comprising

connecting a controller to the input elements of the first input assembly or the second input

assembly. wherein the controller is configured to receive signals generated by a manipulation of

one or more of the input. elements of first input assembly or the second input assembly.

47. (Previously Presented) The method ofcluim 46, wherein at least one input

element of second input: assembly having a plurality of active areas configurable by the

controller to form a plurality ofdclineated active areas.

48. (Previously Presented) The method ot‘claim 47 further comprising

positioning a shape changing media relative to the one input element of Second input assembly

having a plurality of active areas so as to permit the human user to tactilely discriminate between

the plurality ot'delineatcd active areas.

49. (Previously Presented) The hand-held electronic device ofclaim I. wherein

the processor is further configured to he communicativcly ceriplcd to a host electronic device.
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50. (Previously Presented) The hand-held electronic device ofclaim 32,

wherein the meessor is further configured to be communicatively coupled to a host electronic

device.

51. (Previously Presented) The method of claim 19, wherein the controller is

futthcr configured to be connnunicativcly coupled to a host electronic device.

52. (Previously Presented) The method of claim 24, wherein the hand-held

electronic device is further configured to he communicativcly ecuplcd to 'd host electronic

device.

53. (Previously Presented) The method of claim 28. wherein the hand-held

electronic device is furthcr configured to interface with a host electronic device.

54. (Previously Presented) "l‘he hand-held electronic device of claim 29,

wherein the processor is further configured to interface with a host electronic device.

55. (Previously Presented) The method of claim 43. wherein the hand-held

electronic device is configured to interface with a host electronic device.
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R EMA RKS

Claims 1, 3-21, 23—55 are pending. Claims 24 and 36-37 have been amended to correct

typographical issues. No new matter has been added.

No fccs are believed to be due. Please apply any other required fees, or any credits to

deposit account 064050. referencing the attorney docket number shown above.

Respectfully submitted.
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AQMELQEJELUL5,I.DJB__2L*13 ms:
 

This listing efclaims replaces all prior versions and listings ofclaims in the application:

Listing of Claims;

1. (Currently Amended) A hand-held electronic device comprising:

a u1cn_1_9_r_y con figmegljlstore n p_l_y_[alltx 01319131icalions whegeinweflejlappllcgfiefl
  

is associagg‘dwyyifll51 set of function}:-

wroeessor configuregmgomrocess u 5elecled cmgygf the pluraljjyjfiipplienlions;

thr"" v

surface configured to receive input from a. human user through manipulation oflhe plurality of

input elements bywatw—ef-bow-ealahehummmlserls—thumlmer—ausw, wherein at least one of the

input elements on the first surfagis QQDfigLXIQQJQjclccfix/ely map falttzheneenfiguredwloW
WM.‘,MA.-..____

selw4—lve-ueeess to one or more {ham-one input functions. of lhcget of funetionsgsgopialed will;

the selected one of the . luralit gfigplnlieutiong; and

a second i_np_u_l assemblxeufihwhnving one or more seleeéien inpyLelements on a

second__su'_qw,_,cc configured to be manipulated by one or more ofthc human user’s fingers,
I._._...__... I’m-—

wherein manipzdubiml—QF-at least one of the a~aseleetien input elements on the second surface is
..._._..-»m-w——__._.M.....

 

m=mere~h1pnt—elenmnfi—m—ehfingeiuflhgflherein the plurulily of £331.31;519111ents on the {fig};
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surface and the one or mqr_ej_nputwglgtngnls on the second surface are arranged so as to

o , timize a biomc_9_1_1a__ical efl’egt ofthe. human user’s: hand.substantiall  
 

2. (Cancelled).

3. (Currently Amended) The hand-held electronic device of claim l, wherein at least

one of the soloetion—input elements of fligsecond input assembly sunliaee is a tit-essure sensor pad

configured to so]oncjviflvelghoonfigurttblento represent a plurality of delineated active areas, wherein

nmnipulation ol’n delineated active area causes the input function of one or more input elements

917..thrilltittiimutes_=:£_m_rbI to change

4. (Currently Amended) The hand-held electronic device of claim 3. further

comprising :1 shape changing media configured relative to the pressure sensor pad so as to permit

the human uScr to luclilcly discriminate between the plurality of‘ delineated active areas.

5. (Currently Amended) The hand-held electronic device of claim l—l-iuH-her

Wig—“WW wherein the processor receives signals generated by the input elements

midfieleet-ieneiememfiol‘ first or second in ul' assemblies when manipulated by the human user. 

6. (Currently Amended) The himthejgielggtrfignj‘g device of claim I further

comprising an input controller, wherein the input controller receives signals generated by the
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input clct‘ncnls WWWfirst or second in ul assemblies when manipulated by  

the human user and canverts the signals into a form suitable to be intetpreted by the; [[2]]

processor.

0 7. (Currently Amended) The 33331.3thgl_ct.l;q___i_g dcvicc ofclaim 1. wherein at least

8, (CuwcntlyAmcndcd) The llalflfllflgcfitmiQfievice of claim I, wherein at least

one ofthc seleetien-input elements of second input assembly is a D—pad.

9. (Currently Amended) The bgngitgldaclectronic device of claim 1, further

comprising at. least one palpable dclcnt, wherein the detent is associated with at least one of the

input element's meleefien—elements—of the first: or second in ut assemblies so as to provide

tactile feedback to the human user when the human user manipulates the 1mm;clement

associated with the palpable dctcm.

lO. (CurrentlyAmended) The hand-held electronic device of claim 1 further

comprising one or more vibratory or force producing units, at least one ofth'c vibratory or force

producing units confit-‘urcd to grovidc eepable—ef—pwwd-mg tactile feedback upon the human

user‘s manipulation ot‘at least one of the input clcmcnts Wimrelementwgl'thc first or
 

Wantasngmlzlipé-
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it. (Currently Amended) The hand-held electronic device ofclaim 10. wherein at,

least one 01' the vibratory units provide tactile feedback in response to events occurring in the

selected a—sefiwore application running on [[a]]__tl_)g processor.

l2. (Currently Amended) A hand-held electronic device comprising:

a memory confi gurgitgfigggwpnlurality of applications, whereinggchgpnlication

uawgcmtcdwumsutoffunuiguu -

u Qroccssor comgtyd to process a selected onggfifltc morality of itEDliC'dlionS,

wherein the set oi" functions associated wj‘tjjtltllejgjtgcjpd app,liealio_r_1_Mluuggm plurality of text

Symbol functions and 2t plurality of sniffing functions;

a first surface having a plurality of input elements configured to receive input

from a human user through manipulation of the plurality of input elements lay-eneor—bot-h—otlthe

Mammals—thumbs OffikSl‘y'i-u's, wherein at least one of the input elements of the first surfing; is

further configured to WWWeeess-v s91ggiicty man to more than one text symbol

Function; and

a second surface having one or more ingot elements wherein at least one of the
  

i911.1113;lgmggghpjjlggsgconcl surface wkh—ene—er—rm—m—inputwlerneut having one or more

selectable active areas configured to be manipulated by one or more oft'hc human user’s fingers,

each selectable active area configured to selegjlgblwgtgp to a t‘lil’lbrcnt shifting function, wherein
 

manipulation ot'[[un|] one ofthc selectttblg‘uctivc area causes the text symbol Function ofthc one
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Or more input cIcments_0_l:'_t_ljt_§;__l_ft_,t;$_L§tLL[g,;g to change, l'urlher wherein the Q. Iuralitx of input

elements of thejag;garner:3951gm;one_pr more input elements of the second surface are

arranged so a§_~tflg__:§dt_tgs;t;£mt'allx optimize a biomcchanieal effect of the human user’s hand.

13. (Currently Amended) The pond: cl; 9] {ctr ni.:._dcvicc of claim 12 further

comprising a controller, wherein thecontreller receives signals generated by the human user’s

manipulation oftlie input elements gflmpflfigttggfljace 0r active areas.

14. (Currently Amended) The {money electronic device of claim 13 further
 

comprising a dome gmmopositioned above at least one input. element 91;filej_t;§_t_§_nrfage_o_r

the second surface and capable of providing tactile feedback to the human user when theinput

element associated with the dome cap is manipulated.

15. (Currently Amended) The hand—held electronic device of claim 13 further

comprising one or more vibratory units capable of providing tactile Feedback.

l6. (Currently Amended) The lmnd-helfldwclcctronie device ofclnim 13 further
...__._.._., w

comprising one or more force producing units capable of providing tactile feedback.
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17. (Currently Amended) A method for configuring a human interface and input.

system for use with a hand-held clcétronic dcvicc giggiigugggugg‘tum plurality Offlppllcnllons,

each a. ‘ licntion associated with a set of Functions the method comprising:  

diSposing on a first Surface :1 first input assetnhlxjmying a plurality of input

elements configured to receive input from a human user through manipulation ofthe plurality of

input elements hymene-0r—tamh~0f-the-ia-uman—Hser—‘9Hiufinhfi-9Fa—stylus. wherein at least one ot'thc

input Clements pqtittigfigtifigpgjgfiggflis further configured toWWWto

associated with a selected one ot‘thc luratit ot‘aa licationgandmore than one input function   

diSpUSil'tg on a scwnd Surface :1 second ingut naggg‘tMXLngic or more

seteetien MCICIHCMS configured to be manipulated by one or more. ot‘the human user’s

fingers. wherein manigwlatimmtia-selec—tien—elementreanses-the-input-funefion—ofiene—opmuw

further configured to selectively map to one or more input functions asglciatcd with thg§§l§g¢fl

aggpticatiou; and

arranging the plurality of input elements ol'thc first immLussemblyvgtuttgmgpfigfiqr

{13919319111 elements of the second in ut nsscnihl to substantiall 0 ti mize a bionicchagigl  

effect ot’thc human usqfiljgflgl.

18. (Currently Amended) The method of claim 17 further c¢;n19risin_g:_,—wherein
 

befiséfll)’ or CLQClI'OnlCL-llly Inbcling at least one eaten—input clement Q3149;ti rst input assembly or
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“liggflggngmigpgtitgs;genjlglyjs-labeleé so as to visually indicate indicating-each anjnput function

that can be selectively accessed by gietgttgtipgthe input element.

l9. (Currently Amended) The method of claim 17 further comprising connecting a

controller to the input eIcmentSwanclvseleetion-elemans-QWfiLwytgscml)ly ort_he_s,_ec_on_(1

mimtas‘setmgly, wherein the controller is configured to receive eapuhle—ofireeei—v-ing-signals

generated by the-human-Hser’e a manipulation of one or more oftlie input elements-er—seleetian

W—Ll—Offirst in ut a5.5.9mimenetheeeggttdminmttwgwilly.-

20 (Currently Amended) The method ol‘claim l9, wherein at least one seleeirion

input element of sqmgjunppmggsscInigjyjmving a plurality of active areas configurable by the

controller to farm a plurality of delineated active areas.

21. (Currently Amended) The method of claim 20 "Further comprising positioning a

shape changing media relative to the one—seleetion input element QLSQQQ (Linput as ‘embly
aw... .. ,.._.___._._ A... _ _

having a plurality ot‘activc areas so as to pcnnit the human user to tactilcly discriminate between

the plurality of delineated active areas.

22. (Cancelled)
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23. (Currently Amended) The method ol'claim 17 further comprising positioning a

thew§eeowngl~wintgtmg‘tfigggembig: so as to provide tactile feedback when manipulated by the human

115611

24. (Currently Amended) A method for inputting data on a hand-held electronic

device having a first surface with a plurality of input elements configured to receive input from a

human user through manipulation of the plurality of input. elements by—o-ne—or—beth—efihe—lmm

truer—’s—timmhrs-or-a—st-yius, wherein at least one of the input elements is further configured to

pmiete—seleetiw—aeeess-m to a plurality of symbols in :1 data input mode, wherein each of the

plurality of symbols is associated with a unique index position identifier, and a second surface

having one or more selection elements configured to be manipulated by one or more of the

human user‘s fingers. wherein each selection element corresponds to one of the unique index

 position identifiers further wherein the

ole rents are arranged to _substzmti ally optimize a biomechtmical effeet_gf the liumup‘user's hand,
-~ \wuv—uu “Ade-‘4... .._.... -_...._...t.... .. __ v—huAIm—WAVAVAVW‘W  

the method comprising:

w(":XL'mtI‘tjuttg’ a selected ttQQliezttion from u glurttlity ol'ttgglietttions, W|_)erei_LLQLg

 

determining the index position identifier ol‘a desired symbol to be inputted based

lefllgjlttflcjj$211§3§§Q§i§1§d with the selected application;
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prcssing the selection element corresponding to the index position identifier of the

desired symbol with any digit or object" llgl‘glflinfltm: human user’flLgLQ-nger; and

pressing the input element configured to profide—seleetive—acfess—mp to the

desired symbol with any digit or object held iggwttigflpmn usefiihgngjhmnb-er-Hae-ot‘ylus. (page

14, lines 2—27).

25. (Currently Amended) The method of claim 24, wherein each input element is

physically/“gr clcgtioflicnlly labeled indicating each symbol that onwbe—seleetively-uooessed I_S
”nu—n...—

mapned toybry the input clement and a positional order in which each symbol can be selectively

accessed _ y actuatingihc inn.m element.

26. (Currently Amended) The method of claim 24‘ wherein dotcmiining the index

position identifier ol‘thc desired character to be inputted comprises:

locating the input element configured to mgprovide-seleetive-aeooss to the

desired symbol; and

counting from lctt to right the number of symbols preceding the dcsirccl symbol

labeled on the located input clcmcnt, wherein the index position identifier of the desired symbol

is the number of symbols preceding the desired symbol plus one.

27. (Currently Amended) The method ofclaim 24, wherein at least one of the input

elements or selection elements is further configured to pwideseleetiyo—aocess-ilmp to a plurality
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ofmodcs corn-:5 ()ndin 1 to the selected a iiczitiun executin I on the hand-held cieclt‘ nig_ QViq, .  

at least one of the modes is the data input mode, the method further comprising enabling the data

input mode.

28. (Currently Amended) A method for a human user to input data on a hand-held

electronic device using. an interface and input system composing a plurality of input elements in

a thumb-mainpulatcd assembly to substantial] o )timize a biomcchanical effect gmgqullunian  

function, and one or more selection elements in a finger-manipulated input assembly, wherein

each selection element is mapped to a unique shift position, the method comprising:

executing a selected text application tron; a p‘ltttgyjitv of applications, wherein the

pressing a desired selection element of the finger»manipulated input assembly

with a human :1 finger to select a desired shift. position the selected text anpliggt‘ign; and

pressing at desired input clement ot‘the thumb-manipulated input assembly with a

human thumb to input a desired text character;

29. (Currently Amended) A hand-held electronic device comprising:

a memory configured tQ_slore a .luralitv of a lications wherein each a) lic   

is ztssocizitcd wil_i_1 a set of fitnetionS'
  

a iroccssor con ll 711er to iroccss a selected one ofthc , iuraiit oft: ilicqtjggg;   
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the first input assembly comprises a plurality of input elements con-F1 gured to be actuated by a

human user’s hanthhumbxfllfigjn at least one of the innut chmegjl of l_c__'t_l;Linwflgfififilflifly
 

is configgn-ed tgmma to one or nmrc in. ut functions otfihggpjflgwl:ignegiorisuussgeiateg with the
------..- wrnum .. V , m ‘.___. ..__. -_ .. _ .. _. _ .

selected one OFthe plumiity of‘apgfigflfigflg; @331
~ -----..u_...__._...-

 
inpupassomb-ly so as to substantially optimize a biomcchanical effect ot’the human user’s hand

Wei—Fingers, wherein the second input assembly comprises one or more input elements

configured to be manipulated by one or more of the human user‘s fingers, wherein at least one 91

am.w..m__m._

gelijggaitgngetive areas is mnppqewthgwnwne qr more functions associated with the selected
u

application further whereinnmgmgmgry iSflflher canfigurcd to store for each application a
 

44—5—ani win -’ 0 t‘ the clggjxelx_ggp£igumb_lc_.smusing—Surf_nce__to_th_c_izhizal.ixx.g.f§mmw

23:35.; -;--and

a—memer'y 60mm :1 Witt-e0nfigurablesensing-smfaee—te—the

phwalitynollclelineateel—aetWe—mms:

30. (New) The hand—held electronic device ofciaim 1, wherein the selected one of

the plurality 01" applications is a text application: and the one or more input elements on the

second surface ot’the second input assembly comprises one or more selection elements, wherein
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manipulations of the one or more selection elements causes the input elements on the first

surface of the first input assembly to be selectively mapped from one text function to another text

function

31. (New) The hand-held electronic device of claim 1, wherein the selected ene 01'

the plurality ofapplication is a game application. and at least. one of the plurality of input

elements of the first input assembly and at least one of the input elements of the second input

assembly are each configured to selectively map to one or more game Functions.

32. (New) The hand-held electronic device of" claim 29, further comprising: an input

controller, wherein the input controller receives a plurality ot‘signals generated by the input

elements of the first input assembly and the second input assembly when manipulated by the

human user~ and converts the plurality ot'signals into a form Suitable to be interpreted by the

processor.

33. (New) The hand-held electronic device of claim 32. wherein at least one input

element of the first input asswnbly or the second input assembly is configured to map to one or

more input functions associated with the selected application that control a cursor on a screen.

34. (New) The hand-held electronic device of claim 32, wherein the selected one of

the plurality of applications is it. game application.
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35. (New) The hand-held electronic device of claim 34. wherein at least one input

element of the. first input. assembly or the second input assembly is configured to map to one or

more input functions associated with the game application that control a game character on a

screen .

36. (New) The hand-held electronic device of claim 34, wherein the input controller is

further configured to interpret a movement of the human user’s finger sliding across two or more

delineated active areas as a change in the mapped Function of the two or more delineated active

areas, wherein the mapped function is at least one of a speed control, a size control, a weapon

fire control, and a position control. (page 16, lines 4-30).

37. (New) The hand-held electronic device ot'claim 34. wherein the input. controller

is Further configured to interpret a pressure applied by the human user’s finger on a selected one

ol’thc delineated active areas as a change in the mapped function ol‘the selected delineated active

area, wherein the mapped function is at least one of' a speed control, a size control, a weapon fire,

and position control. (page 16, lines 4-30).

38. (New) The hand—held electronic device of claim 34. wherein at least one ot‘the

functions mapped to the input element of the first input assembly is a game function that is

substantially optimized for actuation by the human user’s thumb.
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39. (New) The hand-held electronic device ol‘claim 38. wherein the game function

that is substantially optimized for actuation by the human user's thumbs comprises a directional

control.

40. (New) The handheld electronic device of‘ claim 34, wherein at. least one o'r‘thc

functions mapped to the delineated active areas is a game function that is substantially optimized

for actuation by one or more of the human user’s fingers.

41. (New) The hand-held electronic device of claim 40, Wherein the game function

that is Substantially optimized for actuation by one or more of the human user’s fingers

comprises a weapon fire control.

42. (New) The hand-held electronic device of claim 40, wherein the game function

that is substantially optimized for actuation by one or more of the human user‘s fingers

comprises a game character jump controi.

43. (New) A method for configuring a human interface and input system for use with

a hand—held electronic device configured to run a plurality ofapplieations, each application

associated with a set of functions, the method comprising:

disposing on a first Surface :1 first input assembly having a plurality ot‘input

elements configured to receive input .fi'Olll a human user’s hand through manipulation of the
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plurality ot‘input elements, wherein at least one ofthe input elements of the first input assembly

is Further eenli gured to map to more than one input function associated with a selected one of the

plurality of applications;

disposing on a second surface a second input assembly having. one or more input

elements configured to be manipulated by one or more 01' the human user's fingers, wherein at

least one of the input elements of the second input assembly is further configured to selectively

map to one or more input functions associated with the selected application; and

mapping the set of functions of the selected application to the one or more input

elements of the first input assembly and the second input assembly to substantially optimize a

biomechanical effect of the human user’s hand.

44. (New) The method of claim 43, wherein the selected application is at least one of

a scrolling application, a text application and a game application.

45. (New) The method of claim 44 further comprising: physically or electronically

labeling at least one input element. of the "first input assembly or the second input assembly so as

to visually indicate an input function that can be selectively accessed by actuating the input

element.

46. (New) The method of claim 44 further comprising connecting a controller to the

input: elements of the first input assembly or the second input assembly, wherein the controller is
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configured to receive signals generated by a manipulation of one or more of the input elements

of first input assembly or the second input assembly.

47. (New) The method ol‘claim 46, wherein at least one input element of second

input assembly having a plurality of active areas configurable by the controller to form a

plurality of delineated active areas.

48. (New) The method ofclaim 47 further comprising positioning a shape changing

media relative to the one input element of second input assembly having a plurality of active

areas so as to permit the human user to tactilely discriminate between the plurality of delineated

active areas.

49. (New) The hand-held electronic device ol‘claim 1. wherein the processor is

further configured to be communicatively coupled to a host electronic device.

50. (New) The hand—held electronic device ol’claim 12, wherein the processor is

further configured to be communicatively coupled to a host electronic device.

51. (New) The method of claim 19, wherein the controller is further configured to be

communicativcly coupled to a host electronic device.
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52. (New) The method of claim 24, wherein the hand-held electronic device is further

configured to be communicatively coupled to u host electronic device.

53. (New) The method of claim 28, wherein the hand-held electronic device is further

configured to interface with a host electronic device.

54. (New) The hand—held electronic device oliclaim 29, wherein the processor is

further configured to inlerface with a host electronic device.

55. (New) The method ol‘claim 43, wherein the hand-held electronic device is

configured to interface with a host electronic device.
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Claims 1-29 were pending prior to this preliminary amendment. Claims 1, 3-21 and 23-

29 have been amended. Claims 2 and 22 have been cancelled. New claims 30~55 have been

added. No new matter has been added.

The specification Supports the claim amendments. Support for amended claims 1 and 3-

29 and new Claims 30—55 can be found at least on page 5, lines 9-26: page 6. line 28 — page 7,

line 3; page 7, lines 13-31; page 9, lines 17-22; page 10, line 9 — page 11. line 7; page 13, lines

28-29; page 15, lines 1 1-19; page 16, lines 4-30; page 19, line 0 — page 20, line 4; and page 21,

lines 3—5; page 8, line 28 ~- page 9, line ll; page 9, line 14 — page 11, line 3; page 12, lines 9—12;

page 13, lines 17-22; page 13, line 30 — page 14, line 27; page 20, lines 12-17; page lo. lines 4-

30: page 17. lines 1—22; page 18. line 24 — page 19, line 11 and FIGS. 2-3 and 8.

A processor and a memory for storing and processing a selected one ot'a plurality of

applications as. recited in claims 1, 12, 17. 24, 28-29, and 43 are described at least on page 9,

lines 16-30. A first input assembly and a second input assembly con figured to selectively map to

a selection of input functions as recited in claims I. 12. l7, 24. 28—29, and 43 are described at

least on page 10, line 9... page 11,1ine 3; page 12, lines 9-11; page 13, line 30 page 14, line 27'.

and FIG. 2. Arranging a plurality ot‘input elements to substantially optimize biomechanics of

the hand as recited in claims 1, 12. 17, 24, 28—29, and 43 was previously recited in cancelled

claim 2 and 22 and supported in the specification at least on page 8, line 28 — page 9, line 1 'l and

page 20, lines 12—17. Physically and electronically labeling input elements as recited in claims

18, 2S, and 45 is described at least on page 12, line 9 — page 14, line 27. A text application

selectively mapped to a plurality text functions as recited in claims 30 is described at least on

page 13, line 30 — page 14, line 27. A game application as recited on claims 31, 34-42 and 44 is

described at least on page 5, lines 9-26; page ’7, lines 13-31; page 9, lines 17—22; page 10, line 27

page 1 l, line 3; page 13. lines 28-29; page 15, lines 11-19; page 16, lines 4-30; page 19, line 6

—- page 20, line 4; and page 21. lines 3-5. An input controller as recited in claims 32-33 and 46'

48 is described at least on page 6, line 28 —page 7, line 3; page 10. line 9 —- page I 1. “NC 7; page
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'16. lines 4 —3(): and page 17, lines 1'22. Support for new claims 49-55 can be found at least on

page 18, line 24 — page 19, line 11 and FIG. 8.

Picasc apply the excess claims fee of $650.00, and any other required fees, or any credits

to deposit. account 06-1050. referencing the attorney docket number shown above.

Respectfully submitted,

Date: March 20 2.91%) flnf/.[LWHW
.ohn I’. Schnurcr

Reg. No. 52.196

 

Fish & Richardson P.C.

12390 El Cumino Real

San Diego, California 92130

'1‘clcphone: (858) 673—507(2)

Facsimiicz (858) 678-5099

| 06! ““8110:
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Description

[0001] The present invention relates to the field of

palmtop computers and more particularly, though not
solely, to the selection of input modes for entering alpha-
numeric characters on palmtop computers.

[0002] The palmtop computer has evolved as a port-
able device which provides for easy storage, organiza—
tion, and recollection of information. Palmtop computers
are small, compact computers that generally fit in the
palm of a person's hand. The palmtop computer allows
for easy operation, as a user simply holds the palmtop
computer in one hand (the "non-writing hand") while en-
tering information with the other hand (the "writing
hand"). Because of the small size of the palmtop com-
puter, the user may simply place the device in a pocket
or briefcase when not in use.

[0003] When the user wishes to enter information, it
is desirable to record the information promptly and ac-
curately. Otherwise, a broad range of problems might
occur when the user needs to recall the information. A
busy professional might miss an important deadline or

meeting. A grocery shopper might buy only a portion of
the items needed to prepare a meal,

[0004] Conventional palmtop computers generally
employ a digitizer pad upon which a user may write with

a pen orfinger. A handwriting recognition system is gen-
erally incorporated to recognize strokes and presses
made by the user upon the digitizer pad as individual
characters. The handwritten characters are then con-

verted into a machine-readable format such as ASCIIcode.

[0005] One problem associated with conventional

palmtop computers has been the poor performance of

handwriting recognition systems. Characters input by
the user are often improperly identified. For example, a
user may attempt to write the number "1 ," but the letter

"1" is recognized. Similar, the letter "s" may be confused
for the number "5." When the user recalls what was en-
tered, the palmtop computer returns the erroneous in—

formation. The user must then waste time and energy
in attempting to ascertain what he originally wrote.
[0006] Techniques have been developed to differen—
tiate between characters written on the digitizer pad.
One way has been to provide for different "modes" of

input. In one embodiment, one node allows for only low-
ercase letters to be input ("alpha mode"), a second

mode is for only uppercase letters ("caps mode"), a third
mode is for numbers ("numeric mode"), and a fourth
mode is for punctuation ("punctuation mode") . When in-
put modes are used, the number of possible characters

which may be confused for a particular stroke is greatly
reduced. For example, if alpha mode is selected, the
recognition system will not recognize the letter "s" as the

number "5." similarly, a lowercase "c" will not be recog-
nized as an uppercase "C."

[0007] Selecting and switching among various input
modes using conventional means takes time and effort

BNSDmtD: <EP_ 1103883A2_I__>
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on the part of the user. The user must take some action
to switch from one mode to another, in addition to the

strokes and motions he would othenrvise have to make

to input the actual characters. For example. some con-

ventional schemes involve the use of "mode change"
strokes which the user makes on the digitizer pad to
change input modes. These mode change strokes must
be interspersed with strokes the user ordinarily would
make to enter characters. Such systems present vari-
ous problems. Additional time is required to make the

mode change strokes. The mode change strokes them—
selves are often confused for input characters. Also, it

is often not immediately clear to the user which input
mode is being used. The particular mode may be dis-
played on a display area of the digitzer pad, but the user
must still look at the device to determine which mode is
active.

[0008] Thus, conventional methods for input mode

selection introduce such discontinuities into the input
activity that the quality of interaction is reduced. Users

often compromise what is input for the ease of inputting
it. For example, users may choose not to take the time

to capitalize or punctuate when they enter notes be-

cause of the time and effort required to change modes.
While such informal data entry may be acceptable for
personal notes, it may not be acceptable if the user is
creating or editing a document that is to be distributed
to others.

[0009] The present invention relates to a palmtop
computer. Characters may be entered using one or

more input modes. The computer includes a casing and
a digitizer pad coupled to the casing.

[0010] According to one aspect of the present inven-
tion, the computer includes a physical sensor coupled
to select an input mode.

[0011] According to another aspect of the present in—
vention, a ridge is formed on the digitizer pad. The ridge
is positioned on the pad to define afirst input region as-
sociated with one input mode and a second input region
associated with another input mode.

[0012] According to yet another aspect of the present
invention, a border is formed around the digitizer pad.
The border includes a ridge coupled to select an inputmode.

[0013] According to yet another aspect of the present
invention, the digitizer pad has afirst textured region as-
sociated with one input mode and a second textured re-

gion associated with another input mode.

[0014] According to yet another aspect of the present
invention, a pen is incorporated. A physical sensor is
mounted to the pen and coupled to select an input mode.
[0015] Particular embodiments of the present inven-
tion will now be described with reference to the accom-
panying drawings in which:-

Fig. 1a is a front view of a palmtop computer 100
constructed according to an exemplary embodi-
ment of the present invention;
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Fig. 1b is a top View of a plurality of mechanical but-
tons, mounted to palmtop computer 100. construct-
ed accordingto a further exemplary embodiment of
the present invention: -
Figs. 2a, 2b and 2c are side views of a rocker switch
200: mounted to palmtop computer 100, construct-
ed according to a further exemplary embodiment of
the present invention;
Fig. 3 is afront view of a palmtop computer 300'in-
corporating pressure strips constructed according
to a further exemplary embodiment of the present
invention. ‘ .

Fig. 4 is a side view of a dial. mounted to palmtop
computer 100, constructed according to a further
exemplary embodiment of. the present invention;
Figs. 5a and 5b are front views of user input areas-
5003 and 500p of palmtop commuters constructed
according to further exemplary embodiments of the .
present invention; -
Figs. Ga, 6b and 6c are front views of user input ar-
eas 600a,‘600b and 600C of palmtop computers
constructed accordingto further exemplary embod-
iments of the present invention;

Figs. 7a and 7b are front views of user input areas
7003 and 70% of palmtop computers constructed
accordingto further exemplary embodiments of the
present invention;
Figs, 8a and 8b are partial front views of palmtop
computers 800a and BOOb with moveable bars con-
structed according to exemplary embodiments of
the present invention; . .
Fig. 9 shows an exemplary pen 900 for use as part
of a palmtop computer system constructed accord-
ing to a further exemplary embodiment of the
present invention; and
Figs. 10a and 10b show exemplary pens 1000a and
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-1000bfor use as part of palmtop computer systems,
constructed according to further exemplary embod-
iments-of the present invention. '

[0016] Fig. 1a shows a palmtop computer 100 which
' includes a casing 108 made of plastic or any suitable

material. Casing 108 has a front panel 110, alett side
panel 1 12, a right side panel 114 and a back panel. Fitted
to front panel 110 is a touch sensitive digitizer pad 103
which is capable of detecting presses and movements
of a pen or linger. in the embodiment of Fig. 1a, digitizer
pad 103 covers a display screen 102 and a user input
area 104. Display screen 102 displays information to a
user. User input area 104 is used to input text. ln-one
alternative embodiment, digitizer pad 103 covers only
user input area 104. In another alternative embodiment, -
digitizer pad 103 covers a homogenous area which
serves as both a display screen and user input area.

. Other assignments of areas to regions under digitizer
v pad 103 may be used as should be recognized by those

skilled in the art.

[0017] in Fig. 1a, palmtop computer 100 includesa
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. persons. in some embodiments, physical

plurality of mechanical buttons 106a-1069 mounted to
front panel 110. Buttons 106a-1069 provide the user
with various functions for operating palmtop computer
100. In the embodiment of Fig. 1a, button 106a is a pow—
er button. Buttons 106d and 106e are bi-directional
scrolling buttons used to scroll up and down through in-.
formation shown on displayarea 102. ‘

[0018] Buttons 106b, 106C, 106i, and 1069 are appli-
cation buttons. ln one example, application button 106b
is used for a calendar application, application button
106c is used for an address book application, applica-
tion button 106f is used for a to-do list application, and
application button 1069 is used for a note pad applica-
tion. Other applications may be associated with these
buttons as will be understood by one skilledin the art.
In other exemplary embodiments, buttons 106b,'106c,
106t, and 1069, aregenerlc application buttons which
are programmable by the user. Various applications
may be assigned to the buttons as designated by the
user. . . . .

[0019] .ln'one example'ol palmtop computer 100, .
‘ when palmtop computer 100 is powered off, pressing -

, any one of application buttons,106b, 106C, 106i, and
_1069 generates a hardWare

interrupt signal which is

sent to a processor within palmtop computer 100. The
hardware interrupt signal “wakes" the processor in the
palmtop computer 100 from a "sleep" mode and causes
the processor to execute code in a "wake-up" routine.
In the wake-up routine, the processor checks a register
to determine which application button was pressed. -
[0020] When palmtop computer 100 powers up, the ,
default input mode for inputting text in input area 104 is
generally alpha mode, although other modes may be
programmed by the user as, the default input mode.
These include but are not limited to caps mode, numeric
mode, and punctuation mode. ‘

Using the Nonewn‘ting l-iand

[0021] Several exemplary . embodiments of the
present invention provide for the selection of input
modes using the non‘writing hand. Some of these em-
bodiments involve one or more‘physical sensors mount-
ed on the casing of the palmtop computer. The physical
sensors are preferably positioned along the sides of the
casing to facilitate usevby left-handed and right-handed

sensors for

both types of users are mounted on the same casing. In
other embodiments, the physical sensor is positioned .
for use by either left-handed or right-handed users. For
example, in one embodiment, the sensor is mounted on
one side, of the device for Control by one hand, but the
user can rotate the device 180 degrees to control the
device with the other hand. . _

[0022] ' In Fig. 1a, amechanical button 118 is mounted
to casing 108 on right panel 114. The button 118 is pret-
erably positioned along the length of right panel 114
proximate the position of lheforefinger or middle finger
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of a right-handed user‘s left hand when holding the de-
vice, to facilitate easy switching between modes. A left-
handed user may use the same device and switch
modes with the thumb of his right hand. In an alternative

embodiment, button 118 is positioned along left panel
112 of casing 108, rather than right panel 114. Such is

desirable for the left-handed user who holds palmtop
computer 100 with his right hand. The user may then
operate button 118 with the forefinger or middle finger
of his right hand.

[0023] in one exemplary embodiment, button 118 is
coupled to the processor within palmtop computer 100.
Pressing button 118 sends a signal to the processor in—
structing the processor to select an input mode. in other
exemplary embodiments, software programmed into
the processor is used to identify the selection of input
modes. In one example, pressing button 118 sends a
signal to a register to change one or more status bits

representing the particular input mode. Responsive to
some external action like lifting the pen, the software
checks the status bit and selects the input mode accord-

ingly. In another example, the software simply checks
the status bit periodically to determine the input mode.
Other implementations for coupling button 118 to select
input modes will be recognized by one skilled in the art.

[0024] Particular input modes are selected by press-
ing mechanical button 118. In one embodiment, succes-
sively pressing mechanical button 118 causes computer
100 to cycle through the available input modes: caps,
numeric, punctuation, alpha, caps, numeric, etc. in an-

other embodiment, specific combinations or sequences
of motions cause system 100 to select particular modes.
For example, a press and hold selects caps mode, sim-
ilarto a "CAPS" key on a typewriter. A double press and
hold selects numeric mode. When the button is re-

leased, the device returns to alpha mode. Other imple-
mentations may be used as should be recognized bythe skilled artisan.

[0025] Fig. 1b is a top view of a plurality of mechanical
buttons 122, 124, 126, 128 which are mounted to palm-
top computer 100. The buttons are mounted along side
panel 114 of casing 108, preferably proximatethe user‘s
fingers when holding the device. Each of the four me-

chanical buttons is assigned a particular input mode. in
one example, button 122 is designated as alpha mode,
button 124 is for caps mode, button 126 is for numeric
mode, and button 128 is for punctuation mode. Each of
the buttons is coupled to select input modes similar to

button 118 of Fig. 1a. in this way, pressing any one of
the buttons switches to the respective input mode as-
signed to that button.

[0026] Figs. 2a-2c illustrate another exemplary em-
bodiment of a physical sensor constructed according to
the present invention, in the form of a rocker switch 200.

The rocker switch is preferably mounted on a side panel
114 or 112 of palmtop computer 100 and positioned
along the side panel similar to mechanical button 118.

The rocker switch 200 is coupled to select input modes
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for palmtop computer 100, using techniques described
above with respect to Figs. 1a and 1b.

[0027] In Fig. 28, switch 200 sits in a neutral position
202 when not acted upon by external forces, As shown
in Fig. 2b, the user may force the switch into an "up"
position 204 by rocking the switch in one direction with
his finger. As shown in Fig. 2c, the user may also force
the switch into a "down" position 206 by rocking the
switch in the opposite direction. When the user releases
rocker switch 200, the switch springs back to neutral po-
sition 202 of Fig. 2a.

[0028] In one exemplary embodiment, alpha mode is
selected as the input mode when rocker switch 200 is

in neutral position 202. Moving rocker switch 200 to up
position 204 changes modes to numeric mode. Rocking
the switch 200 down switches to caps input mode. As
shown in Fig. 2a, rockerswitch 200 may also be pressed
into panel 114 to define a "pressed" position 208. Press-
ing switch 200 in this manner selects another input
mode, such as punctuation mode, The various switching
configurations discussed above for mechanical button
118 are also applicable to rocker switch 200. Various

other assignments of input modes to the available posi-
tions for rocker switch 200 are possible, as will be rec-
ognized by those skilled in the art.

[0029] in Fig. 3, another embodiment of a physical
sensor for switching among input modes is shown. in

particular, palmtop computer 300 includes a first pres-
sure strip 302 mounted along first side panel 304 and a
second pressure strip 306 mounted along second side
panel 308. The pressure strips 302 and 306 are desira-
bly located along the respective side panels such that
one of the pressure strips is positioned under the user's
fingers and the other pressure strip is positioned under
the user's thumb when gripping the device.
[0030] in Fig. 3, the pressure strips 302 and 306 are
coupled to select input modes forpalmtop computer 300
using hardware and/or software, in similar fashion as
described above with respect to the embodiments of
Figs. lab, and 2a-c. Preferably, the strips 302 and 306
are coupled such that the computer can detect the ac-

tivation of both strips, correspondingto the usersqueez-
ing the sides of the device with his non-writing hand. in
an alternative embodiment, only one pressure strip 302
is mounted on one side panal304. Pressing the one strip
302, generally while gripping the other side panel 114,
selects and switches between input modes.
[0031] In Fig. 4, a dial 402 is mounted to side panel
114 of palmtop computer 100. The dial 402 is positioned
along the side panel similar to mechanical button 118 of
Fig. 1 or rocker switch 200 of Figs. 2a and 2b. Dial 402

sits in a neutral position 404 when not acted upon by
external forces. The dial is moveable to an "up" position
406 by pressing the switch in one direction, and also to
a "down" position 408 by pressing the switch in the op-
posite direction. When the user releases dial 402, the
dial returns to neutral position 202.

[0032] Fig. 4 is a side view of a dial 402, mounted to
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palmtop computer i 00, constructed according to an ex-
emplary embodiment of the present invention. Dial 402

‘is coupled to select input modes for palmtop cornpUter
100 using similar techniques as described above. Dial
402 rests in a neutral position when not acted upon by
external forces. Dial 402may be rotated in one direction
to define an "up" position and in‘ the Opposite direction.

- to define a "down" position. Preferably, the up and down
positions are offset by about 15 degrees from neutral
position. One or more springs are preferably incorporate .
to cause dial 402 to return to neutral position when the
user releases the dial.

[0033] in Fig. 4, dial 402 is configured, in one exam-
ple, so that neutral position isassociated with alpha.
mode. Moving dial 402 to the up position changes
modes rto numeric mode, and moving dial 402 to the

' down position changes the input mode to caps mode.
Similar to rocker sWitch 200, dial 402 may be pressed
into side'panel‘ 11,4 to define a pressed position 410 for
switching to‘ another input mode, such as punctuation
mode. Various other assignments of particular input

' modes to the available positions for dial 402 are possi-
ble, as will be recognized by those skilled in the art.

Haptic Feedback

[0034] In some of the folloWing exemplary embodi-
ments, the input area of the palmtop computer is divided

; ‘ into input mode regions for entering particular kinds of
characters. Boundaries between these regions are of;
ten delineated by surface textures or ridges, described
in more detail'below. These boundaries are advanta-
geous as they allowthe userto "feel" his wayfrom region
'to'region as he moves a pen or his finger overthe input
area. The user can thus quickly and easily learn to as;
sociate particular input modes with the particular re-
gions so that when using the device, the user will know
the region in which he is entering characters without
having to look at the device. '
[0035] ’There are several variations on the haptic
feedback technique. One variation involves ridges
which serve as boundaries to differentiate between in—
put mode regions orzones. in one embodiment, shown
in Fig. 5a, 'a ridge 502 extends vertically across a user
input area 500a of a palintop computer from a top side
508 to a bottom slde 510 of input area 5003. In this way,
ridge 502 defines a' first input zone 504 and a second

"input zone 506. in an alternative embodiment, (not
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crably molded as part of the digitizer pad of input area
500a, although ridge 502 may also be formed separately
of some suitable material such as plastic and affixed to
the digitizer'pad by an adhesive.
[0036] Mona implementation of input area 500a>of
'Fig. 5a, first input zone 504 is designated as alpha
‘mode, andrs’econd input zone 506 is designated as nu—

- 1 1 03683A2_l_>

55

meric mode, The‘ palmtop computer is programmed so

that the regions of the digitizer pad underlying these in-
put zones recognize characters of only that particular
mode. Other designationsof particular modes may be

. defined by the user as desired. In addition, 'a physical
sensor such as mechanical button 118 of Fig.1 may be

incorporated to provide for other modes of input. For ex-
ample, a user may press mechanical button '118 to
switch the designations of input zones 504 and 506 from
alpha mode and numeric mode to caps mode and punc- ’
tuation-mode, respectively. _

[0037] Fig. 5b illustrates an incur area '500b, con-
structed according to a further exemplary embodiment
of the present invention, incorporating a second ridge
512 passing across input area 500D from a left side 514
to a right side 516. Thus, when second ridge 512 is Used
in conjunction with ridge 502, four input zones are de—
fined. In one example, zone 504 is for alpha mode, zone
506 is for numeric mode, zone 518 is for caps mode,
and zone 520 is for punctuation mode. Other designa-

tions may be made, as will be recognized by'those
skilled in the art. - ‘
[0038] Fig. 6a illustrates a user input area 600a with
a border 602 formed around the input area. The border
‘602 includes a plurality of ridges 604, 606, 608, 610. A
top ridge 604 is positioned, along the top of input area
600a, and a bottom ridge 606 lies along the bottom of
input area 600a. Left and right ridges 608 and 610 are
positioned at the left and right sides of inputlarea 600a,
respectively. As shown in Fig. 6a, the ridges 604, 606,
608, 610 have stepped inner edges 61?. to provide de-
fined contact points for the user's pen or finger.

[0039] In Fig. 6a, each of the ridges is assigned a par-
ticular input mode. in one example, upper ridge 604 is '
assigned caps mode, and lower ridge 606 is assigned
alpha mode. Left ridge 608 is assigned numeric mode,
and right ridge 610 is assigned punctuation mode. Other
assignments of particular. modes to the individual ridges
may be programmed by the user, as will be recognized
by those skilled in the art. The user can then select the-
desired input mode by touching the appropriate ridge
with the user‘s pen or finger. " ’ ,
[0040] In one example of the device shown in Fig. 6a,
each ridge is made of a pressure sensitive material and
coupled to the processor within-the palmtop computer
independently of the other ridges. Thus, When the user
simply touches a particular ridge with a pen 'or finger, a
signal is communicated from that ridge to the processor
to select a particular input mode. Alternatively, the se—
lection may be made using software programmed into
the processor, as described above. In this example, the
ridges may be connected to one another at their respec-
tive ends or motleable independent from-one another.

[0041] In another example of the device shown in Fig.
6a, each ridge is made of plastic or some similar material
and flexible or moveable‘in a direction away from the

opposite ridge on the other side of theinput area. In this
example, the ridges are preferablynot connected to one
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another at their respective ends so the ridges can move
independently of one another. Each of the ridges is po-
sitioned proximate to a pressure or contact sensor. The

contact sensors are indemendently coupled to the palm-
top computerprocessor. A spring or some otherexpand-
able device is preferably situated between each ridge
and its associared sensor to separate the two during
normal operation. To select an input mode, the user ac-
tivates the appropriate sensor by touching the associat-
ed ridge and pressing it into contact with the sensor.

[0042] As shown in Fig. 6a, user input area 600a fur-
ther includes a relatively smaller inner border 613

formed inside border 602. The inner border 613 may be
molded as part of the digitizer pad of input area 600a or
formed separately and affixed to the digitizer pad. Inner
border 613 is preferably shaped with graded or angled
sides similar to ridges 502 and 512 of Figs. 5a and 5b,
as opposed to the stepped inner edges 612 of border

602. The inner border 613 thus provides haptic lead-
back, as the user feels a slight bump when he drags his
pen or finger over the inner border towards border 602.

In this way, the user can recognize when he is approach-
ing border 602 and avoid inadvertently touching one of
ridges 604, 606, 608, 610 when he does not want to
change input modes.

[0043] Fig. 6b illustrates anotherexemplary user input
area 600b incorporating border 602 of Fig. 6a for select-
ing input modes. Border 602 may be realized using the
examples described above with respect to Fig. 6a. User
input area 600b includes a textured region 616 formed
around the input area proximate the ridges that com-
prise border 602. Textured region 616 provides haptic
feedback similar to inner ridge 613. That is, the region
provides a warning to the user when he drags his pen
orfinger close to any of the ridges. The user can recog-
nize when he is approaching border 602 and avoid in-

advertently touching one of the ridges to change inputmodes.

[0044] Fig. Bc illustrates yet another exemplary user
input area 6000 incorporating ridges. In particular, a top
ridge 620 is positioned along the top side of input area
600C, and a bottom ridge 622 is positioned along the
bottom of input area 6000. Left and right ridges 624 and
626 are positioned at the left and right sides of input area
6000, respectively. Unlike the stepped ridges of Figs. 6a
and 6b, ridges 620, 622, 624, and 626 are shaped with
slanted sides similar to ridges 502 and 512 of Figs. 5a
and 5b. The ridges of Fig. 6c are preferably moveable
independent of one another. Each of ridges 620, 622,
624, and 626 is assigned a particular input mode and
coupled to select the mode in similar fashion to the ridg—
es of Figs. 6a and 6b.

[0045] Other exemplary input areas 7008 and 700b of

palmtop computers constructed according to further
embodiments of the present invention are shown in

Figs. 7a and 7b, respectively. Input regions 700a and
700b have textured zones or regions to provide haptic
feedback so the user can easily determine the region in
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which he is writing without having to look at the palmtop
computer.

[0046] In Fig. 7a, input area 700a is divided into two
input regions, input region 702 and input region 704. The
respective regions are demarcated by different textures.
In one example, input region 704 has a smooth texture
and input region 702 has a relatively rough texture. The
palmtop computer is programmed to recognize charac—
ters entered in input region 702 as being of one partic-
ular mode, and those entered in input region 704 as
those of another input mode. In one example, alpha
mode is assigned to input region 702, and numeric
mode is assigned to input region 704. Other assign-
ments of particular modes to regions 702, 704 may be
made as understood by those skilled in the art.

[0047] In Fig. 7b, input area 104 is divided into four
regions to provide for additional input regions 706 and
708. Caps mode and punctuation mode are assigned to
regions 706 and 708, respectively. Each of input regions
702, 704, 706 and 708 has a distinct texture to distin-
guish that region from the other regions. The surface
textures of Fig. 7b provide haptic feedback as to the par-
ticular input region in which the user is writing, so the
user can be looking at other things than the palmtop
computer when entering characters.

[0048] Fig. 8a is a partial front view of a palmtop com—
puter 800a constructed according to an exemplary em-
bodiment of the present invention. The palmtop compu-
ter includes a casing 802 similar to casing 108 of palm-
top computer 100 shown in Fig. 1. Fitted to casing 802
is a digitizer pad 803 having a left side 806 and a right
side 808. A left trench 610 is formed in an inner wall of
casing 802 proximate left side 806 of digitizer pad 803.
The left trench 810 runs parallel to left side 806 of digi-
tizer pad 803. Similarly. a right trench 812 is formed in
an inner wall of casing 802 proximate to right side 808
of digitizer pad 803 and runs parallel to right side 808.
[0049] In Fig. 8a, a moveable bar 814 is positioned
across digitizer pad 803 to define a first input region
804a and a second input region 804b. The palmtop com-
puter 800a is prograrnmedto recognize characters input
in region 804a as being of one particular mode such as
alpha mode, and characters input in region 804p as of
another mode such as caps mode. The bar 814 is made
of plastic or any suitably rigid material. In one embodi-
ment, bar 814 is in contactwith the userinput area, while
in other embodiments bar 814 is floating above user in-
put area 804 by the positioning of trenches 810 and 812.
[0050] In Fig. 8a, bar 814 has a left end 816 which fits

in left trench 810 and a right end 818 which fits in right
trench 812. Two springs are situated on either side of

left end 816 in left trench 810. Similarly, two springs are
situated on either side of right end 818 in right trench
812. A first pressure sensor 820 is positioned in left
trench 810 as shown in Fig. 8a, and a second pressure
sensor 822 is positioned as shown in Fig. 8a. Each pres—
sure sensor 820, 822 is coupled to select and switch

between modes of input using techniques described
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above.

’ [0051] As the userwrites on digitizer pad 803 in input
area 804a and input area 804b, he simply pushes bar
814 with his pen or finger in the appropriate direction to
select a particular input mode. When the user releases
the bar, it springs back to its position as shown in Fig.
8a. In one example, moving bar 814 in the "up" direction
to activate pressure sensor 820 selects alpha mode for
first input region 804a and caps mode for second input
region 804b. Similarly, when bar 814 is pushed in the
opposite direcuon to activate pressure sensor 822, nu-

‘ meric mode is selected'for first input region 804a and

punctuation mode is seected for second input region
804b. In another example, sensor 820 is used to cycle

"up" through a series of input modes with successive
presses,(e.g., alpha, caps, numeric, punctuation, alpha,
etc.), andsensor 822 is for cycling “down" through the
input modes (e.g., alpha, punctuation, numeric, caps,
alpha, etc;). '
[0052] Fig. 8b is a partial front view of another palmtop
computer 800b Constructed according to an exemplary
embodiment of the present invention. Palmtop compu—
ter 800b is similar to computer 800a at Fig, Be in most

respects although, in Fig. 8b, movcable bar 852 is po-‘
sitioned across digitizer pad 823 substantially perpen-
dicular with respect to bar 814 of Fig. 8a. A top trench
854 is formed in an inner wall of casing 802 proximate

a top side 856 of digitizer pad 803. Similarly, a bottom
trench 858 is formed in an inner wall ofcasing 802 prox-
imate to the bottom side 860 of digitizer pad 803.

[0053] in Fig. 8b, moveable bar 852 has ends which
fit into trenches 854 and 858. By positioning the bar 852
in this manner, a first input region 862a and a second

input region 864b‘of digitizer pad 803 are defined. input
regions 862 and 864 are designated for entering char-
acters using particular modes of input, similar to input

' regions 804a and 804b of Fig. 8a. Springs and pressure
sensors are positioned in trench 858 similar to trench
810 of Fig. 8a for selecting and switching among various
input modes. '

Pen Pressure 

[0054] Fig. 9 illustrates an exemplary pen 900 for use
as part of a palmtop computersystem constructed in ac-
cordance with a further embodiment of the present in-

vention. The pen 900 includes a retractable tip 902
which is shown in contact with the surface of digitizer

pad 103 of the palmtop computer of Fig. 1. A switch 903
is mounted in an inner cavity 904 _of pen 900. The switch
908 is in communication with the palmtop computer for

selecting and switching among input modes. in'onc ex—
ample, communications are supported by a wire cou-
pled between the pen and the palmtop computer. in 0th-
er examples, wirelesscommunication‘s devices such as
RF transmitters and receiVers are employed to achieve
communications between the pen and palmtop compu—
ter. ‘
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[0055] When pressure is exerted on'pen 900 against
the surface of digitizer pad 103,.as shown in Fig. 9, .tip
902 temporarily retracts into inner cavity 904 of pen 900
until the pressure is released. Retraction of tip 902 ac-
tivates the switch in inner cavity 904, causing a signal
to be sent from pen 900 to the palmtop computer. The

signal callsfor a particular input mode or changes from
one input mode to another. Alternatively, the number of
presses may signal a particular input mode.
[0056] In an alternative embodiment, the magnitude
of the pressure exerted on the‘pen controls which input
mode is'selected. in one example,- a "hard” press signals

the palmtop computer to change to caps mode. Two
hard presses signals the palmtop computer to'change
to alpha mode.'A relatiVely light press signifies numeric
mode. Preferably, the presses are made by tapping the
pen on the casing. In other embodiments, rhe presses
are made while writing; preferably at the beginning of a
stroke. in these examples, a pressure sensor is mount-

ed in inner cavity 904 instead of theswitch to differenti-
ate between the magnitudes of presses.

ActivePens 

[0057] In Fig. 10a, a button 1 004 is mounted on a pen
1002. Button 1004 is preferably positioned near a writing
end 1006 of the pen; as shown in Fig. 10a, such that
button 1004 is proximate the user's fingers or thumb
when he gripsthe pen. ' ‘ ,

[0058] Pressing the button toggles aswitch inside pen
1002, causing a signal to be sent to the palmtopcom-
puter. Communications between the pen and the palm—
top computer are established using techniques similar
to those described abov'eiwith respect to Figs.‘9a and
9b. Successive presses of button 1004 cause the com-

puter to cycle through the various input modes, similar
to the implementation. of mechanical button 118 of Figs.
1a and 1b. Other assignments of button presses and
holds to select and switch input modes such as those
described above with respect to other embodiments of

the present invention, may be implemented as will be
appreciated by one skilled in the art.
[0059] In an alternative embodiment, shown in Fig.
10b, a dial 1008 is mounted to the side of pen 1002 in
place of button 1004. Rotating the dial causes the palm-

' top computer to cycle through the various input modes.
Pressing dial 1008 selects a particular mode forinput-
ting characters. Other techniques for assigning presses
and rotations to select and switch input modes may be

implemented as described above, particularly with ref—
erence to Figs. 4, 8a,_8b, and 98.

Tilt Control

[0060] Another exemplary embodiment of a palmtop
computer constructed according to the present inven-
tion provides-for the selection of input modes by tilting
the computerin one 'ormoredirections. To provide this
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functionality, one or more accelerometers are preferably
incorporated in the palmtop computer. The ADXL202

accelerometer manufactured by Analog Devices is one
model which may be used, although other accelerome-

ters may be used as will be appreciated by one skilledin the art.

[0061] In one embodiment, one or more ADXL202 ac-

celerometers are mounted to casing 108 of palmtop
computer 100 of Fig. 1. The accelerometer may be used
in place of button 118. The accelerometer or accelerom-

eters are positioned with respect to a longitudinal Y axis
140 and an X axis 142 substantially perpendicular to the

Y axis for two-axis tilt sensing. In this way, for example,
tilting the computer 100 in one direction (99., clockwise)
with respect to Y axis 140 selects one input mode, while
tilting the computer 100 in the other direction (e.g., coun-
ter—clockwise) with respect to Y axis 140 selects another

input mode. Similarly, tilting palmtop computer 100
about X axis 142 in clockwise or counterclockwise di-
rections selects additional input modes. The inclusion
and proper positioning of additional accelerometers al-

lows for the selection of additional input modes by tilting
the device with respect to the X, Y and other axes. Var-

ious assignments of particular input modes to tilting di-
rections may be made, as will be recognized by oneskilled in the art.

[0062] The accelerometer or accelerometers are cou-

pled to select input modes using software and/or hard-
ware configurations similar to those described above

with respect to other exemplary embodiments of the

present invention. Using the ADXL202 accelerometer,

digital X and Y output pins are provided which identify
the most recent mode selected. These outputs may be
coupled directly to the processor within palmtop compu-
ter 100 to select and switch input modes. Altematlvely,
the bits output on the X and Y pins may be clocked and
stored as status bits in a register for softwarecontrolled
switching.

Audio Feedback

[0063] in the exemplary embodiments described

above, audio feedback may be used to signal an input
mode change to the user. A speaker mounted to the eas-

ing of the palmtop computer serves this purpose. The
user can turn on or turn off the speaker, depending on
the desired operating environment. in one example, a
“beep" is emitted through the speaker anytime the input
mode changes. In another example, beeps having dif—
ferent frequencies from one another are associated with

the various input modes. The user will know which input
mode he has selected upon hearing the particular tone
associated with that mode. Such audio feedback facili-

tates the “heads up" nature of palmtop computers con-
structed according to the present invention, as the user

does not need to look at the device during operation to
determine what input mode he has selected.
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Conclusion

[0064] The exemplary embodiments described above
reduce the task discontinuities associated with conven-

tional palmtop computers which result from having to
use specialized strokes to change input modes. The var-

ious techniques for selecting input modes and switching
among these modes provides for fast, accurate, and
easy entering of characters on a palmtop computer. Al—
so, the techniques described above promote a more
"heads up" interaction, as the user does not need to look

at the palmtop computer when he wants to change
modes. The quality of interaction is improved while
maintaining the variety of symbols that can be input. Ul-
timately, the quality of and speed at which documents
are produced on handheld devices is improved.
[0065] it should be understood that the particular em-
bodiments described above are only illustrative of the
principles of the present invention, and various modifi-
cations could be made by those skilled in the art without
departing from the scope of the invention.

Claims

1. A palmtop computer (100) for entering characters
using an input mode, the computer comprising:

a casing (108);

a digitizer pad (1 03) coupled to the casing; and
a physical sensor coupled to select the inputmode.

2. A palmtop computer as claimed in claim 1, wherein
the physical sensor is mounted to the casing.

3. A palmtop computer as claimed in claim 1 or claim

2, wherein the physical sensor is a button (118, 122,
124, 126, 128), or

a rocker switch (200), or
a dial (402), or

a pressure strip (302, 306), or

a moveable bar (612, 814,852), or
an accelerometer.

4. A palmtop computer system including the palmtop
computer (100) according to claim 1, and further

comprising an input pen (900, 1002).

5. A palmtop computer system as claimed in claim 4,
wherein the physical sensor is mounted to the pen
(900, 1002).

6. A palmtop computer system as claimed in claim 5,
wherein the physical sensor is mounted proximate
a writing end of the pen (1002), or wherein the phys-
ical sensor is a retractable tip (902) of the pen.
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A palmtop computer system as claimed in claim 5,
wherein the physical sensor is a button (1004) or a
dial (1008).

A palmtop computer (100) for entering characters

using a first input mode and a second input mode,
the palmtop computer comprising: ‘

a casing (108) ;

a digitizer pad (103) coupled to the casingiand
, a ridge (502, 512) formed on the digitizer pad

to define a first input region (504) associated

with the first input mode and a second input re-

gion (506) associated with the second input
mode:

A palmtop computer (100) for entering characters
using an input mode comprising:

a casing (108);
a digitizer pad (103) coupled to the casing; and
a border (602) formed around the digitizer pad,
the border including a ridge (604, 606, 608,

610) coupled to select the input modc.

A palmtop computer (100) as claimed in'claim 1,
wherein the ridge (604, 606, 608, 610) includes

pressure sensitive material and/or the ridge is
moveable. V '

A palmtop computer (100) for entering characters 4
comprising:

a casing (1 08) ;

a digitizer pad (103) coupled to the casing and _
having a textured region (616).

A palmtop computer as claimed in claim 11 , wherein
characters are entered using a first input mode and
a second input mode, and

wherein the textured region of the digitizer

pad is divided into a first textured region (702) as-
sociated with"the first input-mode and a second tex-‘

tured region (704) associated with the second input
mode.

A palmtop computer (100) for entering charaders
using an input mode, the palmtop computer com-

. prising:

a casing (108)

a digitizer pad (103) coupled to the casing; and
an accelerometer coupled to select the‘input
mode.

1 103883A2J~>
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. sensor is coupled to select the input mode. The physical

'(302, 306), moveable bar (612, 814, 832), or acceler- , 112
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(SD Computer keyboard with dial for entering repetitive data and commands:

@ A computer keyboard (10) with a dial (30) for entering repetitive commands and data units into a computer '
system. It is useful for many computer applications, such as'programming and file editing, and affords the user
an easier, comfortable and straightforward way of replacing repetitive single-key pressing to‘send burts of
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Field of the invention 

10 (called scan code) to a computer system, when a change in the switch array status is detected.
Computer keyboards are used in almost any kind of computer application. Compared to other computer

peripherals, computer keyboards have not evolved significantly from the first specimen up to the present

15 ments on operational features or functional enhancements.

Computer keyboards generally include: a first group of alphanumeric keys, used for entering textual,
numeric and punctuation data. a second group of keys generally called "control keys", used for controlling
some programme functions implemented in most of the contemporary programmes (e.g.. HOME, END,
PAGE UP, DELETE, etc), a third group comprising general purpose keys, also known as "function keys"

20 (generally labeled F1, F2, F3, etc.) and a fourth group comprising a set of four keys generally called "arrow
keys“, generally used to select an item from a list, control a cursor's position, etc. In almost all computer
keyboards, a special control key generally labeled "ENTER" is also provided, usually used to communicate
the computer that a certain data entry or control task is completed.

25 Background of the InventionR

in normal operation of a computer keyboard, communication between operator and machine comprises
tasks that may be grouped in two main groups:

1. Data entry tasks, and

so 2. Control and command tasks.

as sequence of several bursts of repeated activation of keys that have functions inverse to each other (e.g..
usually within a successive approximation to a final state.

This phenomenon may be observed in almost any kind of modern computer application, but mainly in
highly interactive applications running in personal computers, like programming, text editing, spreadsheet

4o editing, etc. This is primarily because user interfaces had evolved from command line keyword oriented
interfaces to more friendly. visual feedback interfaces controlled by a limited group of keys (or alternatively
by another kind of computer input device e.g., a mouse).

For example, in former editing applications, a special screen area was assigned to enter programme
commands by typing one or more keywords in it. However, contemporary editing applications tend to use a

45 single key to switch a main menu displaying all available command options, and a particular command can
be selected by typing the arrow keys repeatedly until a desired option is highlighted. This interface concept
has been almost uniformly adopted in the software industry.

On the other hand, when tasks included in the first group are performed, this phenomenon is not as
frequent, because the statistical distribution of alphanumeric keystrokes in most applications is substantially

50 constant so that the probability of repeated keystrokes of the same key is far lower.
We have also noted that repeated activation of the same key in a computer keyboard causes an

uncomfortable tension in the operator's hands and wrists that frequently causes fatigue in the operator and
results in productivity loss. It is believed that this tension excess is due to the lack of movement

55 supported by the fact that this tension does not appear when typing a piece of text for instance, which
normally has a relatively uniform letter probability distribution function.

A widely used approach for this problem is the auto-repeat method (generally known as "typematic")
implemented in almost all computer keyboard application. The auto-repeat method consists in automatically

BNSDCEID: <EP 0585730A1_L>
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repeating the scan'code corresponding to the key being pressed at a fixed rate, when the key is kept
pressed at least for a pre-determined time period. , . ' ‘ .

. Although it represents an improvement, significant enough for it to become widely accepted, this
method is not all that comfortable and efficient, mainly-because the auto-repeat rate is given by a fixed time

5 reference and hence it is not capable of providing speed and precision simultaneously. That is, a high auto-
repeat rate sacrificesprecision and a‘low one gives good precision but is Slow. This unavoidable speed-

-precision trade-off leads the operator'back tofrepetitive typing because usually it is the onlyvvvay to get
enough precision in most tasks. Moreover, throughout a certain computer operation session, different auto-
repeat speeds are needed depending on the particular task being performed; this is a requirement not

,10 satisfied by the auto-repeat method which lacks this flexibility. Still another disadvantage of, the auto—repeat
method is that the initial period preceding the auto-repetition'function produces some uncertainty in the
number of repetitions generated. This is because if the delay is too short it may produce undesired
keystrokes, and if it is 'too large, it produces an uncertainty about the instant in which the repetition will
begin, reducing the chances of precise control even more. . . _

15 3 This accumulation of effects leads average keyboard operators to perform, or at least complete, a lot of
operations With repetitive typing, since it appears as mentally less distressing although, in the long run, it .
strains one physically and psychologically. perhaps unconsciously. ' ‘ . ' 4 '

Consequently, there is a need of an improved computer keyboard, capable of performing this kind of
operations more efficiently, to improve the work conditions of a computer keyboard operator and enhance

_2o productivity. . . ’ ’ *

Disclosure of the Invention

It is a basic object of the present invention to improve the work condition of a computer keyboard
25 operator, replacing vertical up and down finger and hand movements (due to repetitive typing) with a more

ergonomic and comfortable movement. . I ' ‘ .
Another object of the present invention} is'to reduce time spent in some tasks while operating a

computer programme with a keyboard. ' V '.
Another basic object of the present invention is to improve the user interface ‘provided- by a computer

so keyboard, by enhancing its command and data entering capabilities. ' .
Another object of the present invention is to reduce 'the risk of hand, finger and wrist diseases

associated withcomputer keyboard operation, by providing an improved and more ergonomic way of
entering repetitive commands and data. _ , '

_ Anothe‘r‘object of the present invention is to provide an improved keyboardflhaving all the features
35 stated above that can be manufactured at a substantially'low incremental cost. ,

Another object of the present invention is to provide a computer keyboard having. all the features stated
above but substantially maintaining the format and operating characteristics of a conventional keyboard.‘

According to the invention,‘the improved keyboard having the features set forth above comprises a
conventional 'keyboard'in which the fixed time reference of the auto-repeat function has been replaced by a

40 manually-generated timing signal through operation of a dial engaged withra rotation transducer. The dial is
rotatably mounted with its rotation axis substantially perpendicular to the keyboard plane, exposing one of
its surfaces so as to be engagable by a finger of an operator's hand at a number of radial positions spaced
from its centre, so that the sensitivity of the device, i.e., response per finger travel distance, depends on'the'
radial poSition contacted. In other Words, the farther the radial position of finger contact from the centre of

. 45 the dial, the less sensitive the response to a given amount of finger travel. ‘ ' - -
A pulsing signal is derived fr'om"the output of the rotation transducer representing the angular speed of

the dial measured in predetermined incremental angular unit's, plus an additional binary signal giving the
sign of the rotation (i.e., clockwise or codnterclockwise). The dial can be rotatedendlessly and operated in
combination with one or more keys for entering bursts of repeated commands and data units into a.

50 ' computer, the number of repetitions as well as the repetition rate being under tight control of the operator.
' FUrthermore, the dial can be rotated back and forth to switch between two scan codes asSociated with each -

key, so that thescan code generated in repetition mode is dependent on the dial rotation direction, enabling
fast switchingbetween two different commands associated with a single key (useful for commands having
inverse responses to each other). ' ' ._

55 Auxiliary keys may be used in combination with the dial for performing special functions. A pair of
default scan codes can be generated when the dial is rotated ‘without pressing any key,'ior fast issuing of
very frequently used commands. ' ’ ‘ ' ‘ . .
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SCEA EX. 1002 Page 228



SCEA Ex. 1002 Page 229

EP 0 585 730 A1

Brief Description of the Drawingsa

Figure 1 is a plan view of a personal computer keyboard incorporating a dial and other features
according to a preferred embodiment of the invention.

5 Figure 2 is an enlarged perspective view of a portion of the keyboard of figure 1 including the dial.

transducer associated with the dial.

Figure 5 is a block diagram of the keyboard of the invention, including the dial and associated
10 transducer hardware according to a first embodiment of the invention.

Figure 6 is a flow—chart illustrating a programme routine embodying the operational aspects of thekeyboard of the invention.

Figure 7 is a block diagram of the keyboard of the invention, including the dial and associated
transducer hardware according to a second embodiment of the invention.

15 Figure 8 is a schematic representation of a possible trajectory of a finger point of contact through aplurality of radial positions.

Figure 9 is a plan view of the keyboard portion of figure 2, representing a particular arrangement
according to a preferred embodiment of the invention.

20 Detailed Description of Embodimentsa.

Figure 1 shows a preferred embodiment of a keyboard 10 according to the invention, based on a typical
key layout widely used in PC keyboards. In particular, the keyboard 10 includes keyboard supporting frame

25 panel 24 placed above the main panel 20. arrow key panel 26 and control key panel 27 placed between the

30 10 also comprises an auxiliary key 32 for switching a pair of scan codes associated with very frequently

as 34 is placed on the left-hand side of the keyboard 10 so as to be operable by the other (left) hand of an

Figure 2 shows a more detailed view of the dial 30 and the auxiliary keys 32, mounted on the keyboard
frame 12 and surrounded by the main key panel 20, the arrow keys panel 26 and the numeric key panel 22,
thus configuring an advantageous arrangement as will be explained further on herein. As illustrated in figure

40 3, the dial 30 is mounted over a stepped opening 31 in the top 13 of the keyboard housing. The opening 31
has a concentric outer step where dial 30 just fits in so as to keep dust from getting inside the keyboardhousing 10.

45 dial 30 may be manufactured as a knob 50 shaped with an elevated top flat portion 70 and a sloped conical

50 surface (e.g.. acrylic) is preferable. since it allows a good tracking and at the same time provides a smooth

55 together they hold the dial 30 in place on the keyboard. This mountage has the advantages that, for one. it

BNSDCXJID: <EP__ 0585730A1_|_>
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Going back to the shape of the dial 30, the conical portion 74 folds back at the outer edge and then
downwards at a right angle to form a lower cylindrical skirt 57 which is supported above a printed cirCuit
board 66. The bottom edge of the skirt 57 is slotted so as to form a continubus line of rectangular openings
all the way round the skirt 57. ' I ' . ~

5 As is cenventional, this circuit board 66 h0uses the electronics which interface the computer keyboard
10 with a port of the computer system. According to the preferred embodiment'of this invention, the circuit
board 66 also supports a pair of opto-couplers‘fia (only one of which can be seen in figure 3) for sensing

. dial rotation. More precisely. the opto-couplers 68 are placed on the board 66 relative to the opening 31 so
that the cylindrical skirt 56 fits into opto-coupler gaps. Thus. any rotation of thevdial _30 results in passage of

10 openings through the opto-coupler ' gaps. Each of the opto-couplers 68 issue pulse trains contains
information'regarding direction, rate of turn and incremental angle of turn. ' - ,

Therefore, the slotted skirt 57 together with opto-couplers 68 form a' rotational transducer 40 repre-
sented in the block diagram of‘figure 5. As the dial 30 is rotated,_the Opto—couplers 68 generate a pair of
signals X1-X2 representing signed incremental rotational'move‘ment of dial 39. The opto-couplers 68 are

15 mounted on printed circuit board 66, for instance by soldering,'at'two angularly spaced locations relative to
the dial shait 52 so as to generate synchronous quadrature pulse signals accordingto a widely known
rotation transducer technique displayed in figure 4.’ ' , > ‘ '

Every quarter-cycle of signals X1-X2 represents an elementary angle DA according to a predetermined .
1. resolution. As can be seen in figure 4, the variation of thesignal status taken together in each quarter-cycle

20 gives all the motion information. A change in the status of signals X1-X2 at two different points in time
' defines a transition. and provides motion direction information as Summarized inthe following Table 1.

  
TABLE 1

25

-1 .

30

35

4o

45 in Table I, the column marked "X1... X2,," represents the signal status priorito detection ot the transitionand the column marked "X1M1, X2M1~ represents the status after transition: The third column shows the
incremental signed value of the motion detected. Transitions marked with an ."x" are not possible in the
scheme of figure 5 and may be used as an error signal indicating a transducer malfunction. '

Figure 5 shows a block diagram of a preferred embodiment of the electronic circuit onboard the
'50 keyboard 10. As shown in figure 5, signals X1-X2 are read by parallel inputs P0,and P1tof logic circuitmeans 42. which processes the signals to detect the dial rotation according to Table I‘and calculate the

angular units rotated according to a predetermined resolution. The logic ‘circuit 42 derives an internal timing
signal for each rotation angular unit detected for triggering transmission Of the corresponding scan codes
when a key is pressed (or the default scan-codes if no key is pressed). The logic circuit 42 derives an

. 55:. additional internal binary signal indicative of the sign of the rotation; for selecting the corresponding scan' code from the set-.of scan codes associated with each key according to the dial rotation direction, as
explained further on herein. ' g . _ ' _ . . V _

In the preferred embodiment, the logiccircuit 42 is the same means used for scanningkey array 44 of
keyboard 10, since it only requires the availability of input ports P0 and P1 and some extra programming to

‘ " 5
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26 and control keys panel 27. Arrays 44 and 34 are cross-scanned by respective lines connected to generic
input ports P2 through Pn of circuit means 42.

10 Figure 6 is a flow diagram of the functions carried out by circuit means 42. The part of the diagram
inside the dotted line shows a method similar to that used in a conventional keyboard, the only difference
being that in a conventional keyboard, only a single scan code is associated with each key, generated when
a key status change is detected. in the keyboard 10 of the invention, however, each key is associated with
more than one scan code, the additional scan codes being generated by the dial rotation and depending on

15 the dial rotation direction. The scan code generated when a key is pressed without rotating the dial is called
"static scan code , while the additional scan codes defined for the corresponding dial rotation directions are
called "dynamic scan codes". Each time a key array 44 status change is detected, circuit means 42 looks
up in a table the new scan codes according to the new activation status of key array 44 (keys pressed or
released) and fills in a one-dimensional data structure called "scan code vector". When a key is pressed

20 from a released position, cirCUit means 42 generates the corresponding static scan code. If the key is held
in an active position and the dial is rotated, circuit means 42 generates repeatedly the dynamic scan code
present in the scan code vector, according to the dial rotation direction and upon detection of each
incremental angular unit rotated by the dial.

Table 2 gives an example of a possible scan code assignment table to illustrate this principle.25

TABLE 2

30

35 
generates a first scan code when a key is pressed and a second scan code when the key is released) as is
the case for example of contemporary "PC" keyboards, almost the same scheme may be implemented, the
difference being that two scan codes are generated for each dial rotation transducer transition detected,

40 with a suitable delay in between, so as to simulate repeated keystrokes of the same key while maintaining
full compatibility with existing applications.

example, "TAB" and "SHIFT + TAB" can be assigned to a certain key of group 34, respectively as the
45 positive and negative dynamic scan codes, so as to use the dial as an option selector in applications that

use these key combinations for that purpose.

Although Table 2 has been dimensioned to contain scan code information for each key (i.e., the static
scan code and both dynamic scan codes), it may be enhanced to contain additional key-specific
information. For example, for some particular keys, a different effective resolution (i.e., the number of

50 dynamic scan codes generated in a complete turn of the dial) may be desirable so as to reduce the dial's
sensibility for that particular key. An example of this case is the "PAGE UP" - "PAGE DOWN" function, in
which a user needs a certain time period between two successive commands so as to recognize the
successive displayed images while browsing a certain file or document. This can be done by providing an
additional column in Table 2 containing a number representing a different angular unit value for each key.

55 If internal skirt 57 is dimensioned to allocate for example 20 slots, a wide range of repetition rates may
be easily obtained, from nearly nought (by operating the dial from its periphery) to approximately 200 Hz
(by sliding the fingers towards the dial's centre to gain rotational speed). This is illustrated in fig. 8 which
sketches a clockwise rotation A1 during a repetition operation. An example of a finger point of contact

6
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trajectory has been represented as curve T in figure 8. As may be seen in fig. 8, to generate an
“approximately complete=turn, just a relatively small amount of finger travel is needed by turning the dial,

first sliding the finger from starting points towards the centre of‘the dial and then sliding the finger back
towards the ending point E at the dial periphery. In this elementary operation performed very frequently

5 while using the dial, since the point of contact evolves through a number of radial positions, from radial
position r2 to radial position r1 and then back again to radial position r2, different angular speeds are
obtained as the dial rotates a greater or IOWer number of angularlunits AU in a given time interval, thereby
varying the repetition speed and the perceived effective resolution for a given point of contact travel. The
result is that the operator can tightly control a certain repetition operation with both speed and precision at

10 the same time, which in the long run results in a comfortably and efficient operation of the computer.
Moreover, if a wider repetition rate range is wished, the effective resolution may be varied dynamically

to producean acceleration effect. In other words, the function relating the number of rotation transducer
transitions detected in' a certain time period to the effective repetition timing signal cycles generated in the
same time period need not be linear, so that a higher number of transitions detected produces an even

is higher effective repetition timing signal cycles, widening the effective repetition timing signal range. This
can be done. for example by dynamically altering the instantaneous angular unit as a function of the rotating
speed of dial 30. The processing needed to perform the acceleration effect may be done by circuit means

' 42, using routines “widely known in the art. An additional advantage of implementing the acceleration effect
is that it lowers the number of slots of skirt 57 and tolerances requirements in mounting of opto-couplers 68

20 and dial 30, while still allowing a relatively wide repetitionrate range.‘ -
In a second embodiment of the invention, the processing means that process the signals generated by

the dial rotation transducer and perform the disclosed functions may be inside the computer system, as
. shown in figure 7. The advantage of this alternative embodiment is that the scan-code table may reside in _

the computer's memory and hence may be easily configurable for user customization. On the other hand.
25 the disadvantage is that it is not independent of the computer operating system-running in the computer

and may not guarantee immediate 100% compatibility'since, modifications need to be introduced at
operating system level-so as to simulate repeated keystrokes upon dial rotation. in a way that it is
transparent to any application programme running in the computer. On the other hand. in the first
embodiment, the signals generated by the keyboard 19 when the dial is rotated are always identical to

so those generated by the effective activation' of the physical keys, so that the keyboard of . the first
embodiment of the invention is fully transparent to any programme running in the computer, even to the
operating system itself.‘ . , . . .

In the preferred embodiment, the horizontal arrow. key scan codes are assigned as respective default
dynamic scan codes, and the vertical arrow key scan codes areassigned as respective dynamic scan

35 codes of auxiliary key 32. With these assignments and since dial 30 and auxiliary key 32 are simultaneously
, .operable, the combination of both elements behaves in some applications as a two-dimensional, 'one-

dimension-at-a-time cursor control device of an extremely wide speed range and of‘unlimited’trajectory
extent due to the operational characteristics of the dial mentioned hereinbefore. For example, when editing
a‘text file ina contemporary word processing application, activation of the right or left arrow keys causes a

, .4o_ text cursor to shift from one character pesition to the next, respectively in a forward or backward direction.
At that point-,the dial 30 can be used as a right-left cursor Control devicie, capable of traveling without limit
and continuously overthe text file with significantly little effort and-hand movement. Furthermore, if the
auxiliary key 32- is pressedjthe'dial 30 can be used as- anxup-dovrln cursdr control device, shifting the cursor
across successive lines of text allowing to reach any part of the text file in the same way. ,

45 Moreover, if both dial 30 and auxiliary key 32 are placed on the keyboard panelto the right of the
ENTER key 21, as Shown in figures 1 and. 8, the resulting arrangement inside :the dotted line in figure 8
allows afast, relaxed and efficient programme control in many of contemporary computer applications,
since-most of them are based on the arrow keys and'the ENTER .key to control a significant part of the
programme flow. For example, in an‘ application based in a pull-down menu structure, the dial may be first

' 50 used to select a sub-menu by generating the horizontal arrow keys (default dynamic scan codes), and
further used to select a certain command Within the selected sub-menu by simultaneously pressing auxiliary
key 32 to generate the vertical arrow key. dynamic scan codes. When the desired command is reached, the
ENTER key maybe pressed to complete the selection. In this way, the dial 30 combined with auxiliary key
32 and the ENTER key work together as a programme control device, eliminating the need for repeatedly

55 pressing the arrow keys to navigate through the menu tree nodes and branches. g
Furthermore, auxiliary keys 34 may be advantageously used to issue pairs of commands frequently

used in a repetitive fashion and that produce opposite effects to. each other. For example, if the "Page Up"
and "Page Down" key scancodes are assigned to one of auxiliary keys 34 as its respective dynamic scan

7]
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None (Default) Left Arrow Right Arrow
Auxiliary Key 32 Up Arrow Down Arrow
Aux. Key 34 (1) Page Up Page Down

75 Aux. Key 34 (2) Space Bar Delete Character
Aux. Key 34 (3) Shift + Tab Tab
Aux. Key 34 (4) Gen. lnv. Fn. Gen. Direct Fn.
 Alphanumeric Keys Key Static Code  

20 As another example. the scan codes of "DELETE" and "SPACE" keys may be assigned to another key
in the set 34 as its respective dynamic scan codes, to let entire strings of characters to be rubbed out as

25 repetitive data and commands to a computer. it is not intended that it should be restricted to the details

30 generic or specific aspects of this invention.

Claims

1. A computer keyboard (10) for connection to a computer system for entering commands and data units
35 into said computer system; said keyboard including a plurality of keys (20, 22, 24. 26. 27) mounted in a

supporting frame (12). scanning means (42) to sense activation of said keys, processing means (42) to

45 indicative of incremental rotation said dial In pre-defined angular units; means (42) for using said output

50 2. The keyboard of claim 1. characterised in that said supporting frame is substantially planar; said
keyboard including an alphanumeric key panel (20). an arrow key panel (26) and a numeric key panel
(22); said dial is mounted with said rotation axis substantially perpendicular to said frame and said dial
is located adjacent to at least one of said key panels.

55 3. The keyboard of claim 2. characterised in that said dial is substantially circular and has a substantially
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4. The keyboard of claim 3, characterised in that said dial has a sloped substantially conical-peripheral
portion (74) ergonomically adapted to a human hand to ease operation of said dial. ‘

5. The keyboard ‘of claim 4, characterised by further comprising a plurality of auxiliary keys (32,34) for
5 switching frequently used commands or data units, at least one of said auxiliary keys (32) being ‘

positioned alongside said dial so as to enable simultaneous operation of said dial and said at least one
auxiliary keys with a single hand by said operator: ' v ' '

6. The keyboard of claim 5, characterised in that at least one of said auxiliary keys (32) is located
10 adjacent to a left._lower quadrant of said circular dial so as to allow operation of said auxiliary key by a

thumb of said hand, said‘auxiliary key having an approximately circular arc shape, said are being
coaxial to said ,dival. V ' v v

7. The keyboard of 'claim 6, characterised by further comprising a printed circuit board (66) including at I
15 'least a portion of said rotational transducer means including a- pair of opto-couplers (68); and _

characterised in that said‘dial is shapedlike a knob having: a top portion (70) formed by' said flat-
circular elevated central portion and said substantially conical peripheral portion (74) around said '
central portion, a lower cylindrical skirt (57) extending downwards from' said substantially conical
peripheral portion and having a bottom edge spaced. from said printed circuit board means and a

2i) plurality of’slots' in said bottom edge, said opto-cduplers being positioned on said printed’circuit board
' ' so that said bottom edge 'of said lower cylindrical skirt passes through said opto-couplers when said

dial is rotated, and a central Shaft (52) extending downwards from said central portion, said shaft being
engagable rotatably, but axially securable. in a bushing (59) fixed to said'supporting frame.

25 8. The keyboard of claim 7, characterised in that said central shaft has a circumpherential recess (58) and
said bushing has a resilient latch (59) positioned to engage in said recess when said shaft is inserted in
said bushing so. as to retain said knob in place and enable said knob to be swiftly fitted intoand
removed from said supporting frame.

so 9. A computer system including a computer keyboard (10) for entering commands for controlling a.
computer programme running in said compoter system and entering data units into said computer
progra'mmefsaid keyboard including a plurality of keys (20, 22, 24, 27) mounted on a supporting frame
(12), scanning and processing means (42) to senseactivation of said keys to generate said commands
and said data units in response thereto and communication means (42) for transmitting said commands

as and said data units to'said computer system; and characterised by including‘ an arrangement for -
improving and speeding up operation of said programme comprising a rotatable dial (30) for manually
entering sequences of repeated commands and data units to said computer system, said dial being
rotatably mounted on said supportingframe and having a centre. a rotation axis (59) passing through
said centre and an'exposed operating surface (74) engagable by at least one finger of a hand of an

40 operator at a plurality of radial positions from said centre‘so that said dial can be rotated without limit
, by said at least one finger of said hand; transducer means (57, 68) for detecting rotation otsaid dial
and generating an output signal indicative of incremental rotation of said dial in pre-defined angular
units; means (42) for using 'said output signal to generate said repeated commands and said data ,units
for entry into said computer system upon detection of said incremental angular units; a plurality of keys

. 45 (26) positioned in proximity to said dial so as to allow easy access of said keys by said fingers of said
hand; a plurality of auxiliary keys (32, 34)-for.switching frequently used commands and data units, at
least'one (32) of said auxiliary keys being positioned alongside said dial so as to allow simultaneous
operation of said dial and said at least one auxiliary key by said operator with a same hand; and means
(42) for modifying said repeated commands and data units by activation of said keys while said dial is

so rotated by said operator.

55
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METHOD AND DEVICE FOR GENERATING FEEDBACK

FIELD OF THE INVENTION

The present invention relates to electronic devices. In particular,

5 the present invention relates to a novel and improved method, a dynamic

user interface and an electronic device for generating user detectable multi-

functional feedback. '

BACKGROUND OF THE INVENTION . _

10 _ In information technology, the user interface (Ul) is everything de-

signed into an informatiOn device with Which a human being may interact,

including display screen, keyboard, mouse, light pen, the appearance of a

desktop, illuminated characters, help messages, and how an application

program or a Web site invites interaction and responds to it. In early com—

.15 puters there was very little user interface except for a few, buttons at an op-'
erator's console. The user interface was largelyin the form of punched card

input and report output. '
Personal Digital Assistants (PDA) typically comprise a large dis-

play area in proportion to the size of the device. Most PDAs include only a

20 .few mechanical buttons in order to provide as large display area as possible.

Therefore, the display area is also used as an input device. The display area

is usually touch-sensitive so that information can be transferred into the de-

vice just by touChing the display or using a specialtool, e.g. a special pen.

U.S. Patent 5,241,308 (Paragon Systems) describes a touch sen-

25 sitive panel for generating selected ones of any of a plurality of different sig-
nals, each of which is generated by touching a different location on the

panel. The apparatus includes also force sensing means for sensing the

magnitudes of theforcesthat are applied to each panel member support by

the panel member when the member is touched at a selected location.

30 I Touch-sensitive displays have ,many advantages over. conven-

tional information input methods. The display size can be made bigger when
only’few mechanical buttons are present. Above all, all the needed buttons

can be generated by program basis in an applicable place. There are, how-

ever, several problems when a touch-sensitive display is used as'a primary

35 information input device. When a user uses his/her finger to touch the dis-

play, the problem is that the user does not necessarily receive any haptic
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feedback as to whether his/her selection is acceptable or whether the selec—

tion is made at all. A traditional keyboard always gives some kind of me-

chanical response to a press of a button.

The main problem is that there is no solution for electronic devices

5 for generating feedback for various stimulus signals with a single integrated

component, the following conditions being fulfilled:

0 Cost-effective solution, and

0 Minimal power consumption.

US. Patent No. 5,245,245 (Motorola) describes an electronic de-

10 vice comprising a piezo—bender. The device is preferably a pager. When a

signal is received, an electrical drive circuit electrically coupled to the piezo—

bender drives the piezo-bender with a drive signal to generate vibratory mo-

tion in the piezo-bender, and a vibratory alert is thus provided. The device

comprises also tuning means slidably coupled to the piezo-bender for me-

15 chanically tuning the resonance frequency of vibration of the piezo-bender by

varying the length of the piezo-bender that can vibrate. It must be noted that

the piezo-bender is mechanically tuned so the tuning must be made by a

competent technician. It is also difficult to manufacture devices with exactly

same (resonance) characteristics because of the mechanical tuning feature.

20 The solution in us. Patent No. 5,245,245 is also bound to a certain fixed

resonance frequency. US. Patent No. 5,245,245 represents a low-profile

and reliable vibrator for a selective call receiver. However, the reference pub-

lication does not present any connection between user actions and vibratory

alert. The solution is not applicable for generating feedback for various

25 stimulus signals with a single integrated component.

Reference publication WOO1/54109 (Immersion) represents a so-

lution of haptic feedback for touchpads and other touch controls. In the publi~

cation, a user uses a touch—input device for entering control instructions.

Moreover, at least one actuator is coupled to the touch input device and out—

30 puts a force to provide a haptic sensation to the user contacting the touch

surface. In other words, the user receives feedback from the input device

itself. The actuator is situated under the touch-sensitive display. The problem

is that the solution presented in the reference publication is not applicable for

generating feedback for various stimulus signals with a single integrated

35 component.
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The expression "touch-sensitive display" refers preferably to such

displays that are being used in current PDAs. These displays, however, have

weaknesses. The display is vulnerable to external impacts. The display may

also be temperature sensitive, ie. the use of a device with a touch-sensitive

5 display may be restricted to a certain temperaturerange.

SUMMARY OF THE INVENTION . _

The present invention describes a method and an electronic de-
vice for generating user detectable multi—functional feedback With aSingle

10 component in response to a stimulus signal. In the preferred embodiment,"

the electronic "device is a hand-held deviCe comprising at least a housing,

electronic circuitry located in said housing, a display, said-housing compris—

.ing at least a partially transparent lens, the transparent lens area Covering at

least thedisplay." ‘ .
15 The electronic device in the present invention Comprises one or

more resonating vibrating elements attached to the housing or on the elec—

tronic circuitry. In a preferred embodiment, one or more resonating vibrating

elements are attached to an area of the lensgnot covering the display. The
lens is not necessarily a touch-sensitive display as represented in the back-

20 ground of the invention section. Instead, the lens may be more, like a panel
where the lens itself is not touch—sensitive. When the» resonating element(s)

are attached to the lens, the feedback is transmitted tothe user of the elec-
tronic hand-held device effectively through'the lens. VVIth the resonating vi—

brating elements, the feedback is produced to the user in response to the

25 stimulus signal. The resonating vibrating element is preferably a~'piezo—
electric bender. ‘ I ‘ .

The touch—sensitive feature is achieved With special detecting

means. In a preferred embodiment, the detecting means refer to one or more}

force sensors attached to the lens. In one embodiment, the electronic deVice

30 comprises at least force sensors with which the location of a touch (an the

display can be determined.

In the present invention, an electrical drive circuit is electrically

coupled to the resonating vibrating element(s) for electrically. driving the
resonating vibrating element(s) with a drive signal The drive signal is consti—

35 tuted based on the stimulus signal. The stimulus signal is preferably a user-
actuated signal, a radio signal received with a radio receiver cf said elec—
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tronic device or an electronic device induced signal. It is also possible that

one or more different stimulus signals are detected at the same time. When

the drive signal is supplied in the resonating vibrating elements. preferable

one or more of the following feedback signals are generated: a haptic feed-

5 back signal, a vibratory alert signal, an audio signal or a buzzer signal.

The present invention describes also a dynamic user interface for

generating user detectable multi-functional feedback with a single compo-

nent in response to a stimulus signal in a device, the user interface compris-

ing at least a housing and electronic circuitry located in the housing. The dy-
10 namic user interface further comprises means for detecting the stimulus sig-

nal, one or more resonating vibrating elements attached to the housing or on

the electronic circuitry, and an electrical drive circuit electrically coupled to

the resonating vibrating element(s) for electrically driving the resonating vi—

brating element(s) with a drive signal, the drive signal being constituted

15 based on the stimulus signal.

The present invention has several advantages over the prior—art

solutions. In the present invention, the resonating vibrating element(s) may

be used in several different functions. In the prior—art solutions, each function

requires a dedicated component in the implementation. This is a clear ad-

20 vantage.

The present invention represents a solution where the power con—

sumption is low. This is a very important feature in electronic hand—held de-

vices. ln the prior-art solutions, each feedback signal (a haptic feedback sig-
nal, a vibratory alert signal, an audio signal or a buzzer signal) is generated

25 with a dedicated component. In the present invention, all the afore—

mentioned feedback signals are generated with a single component, and

therefore, there is only one power—consuming component. This enables eas-

ier minimisation of the power consumption.

The present invention describes also a solution where it is not

30 necessary to use conventional touch—sensitive displays. Electronic hand-held

devices can be made much more durable because it is not necessary to use

any elastic membranes or touch-sensitive displays. Instead, a rigid transpar—

ent lens covers the actual display device.

The solution represented in the present invention is simple. Fur-

35 ther, the present invention is not prone to manufacturing differences because

the feedback can be adjusted easily.
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The present invention has still further advantages. Because the

solution uses only single component to generate feedback, this means sig-
nificant space saving in the Printed Circuit Board (PCB). The number of

components needed on the PCB is thus reduced. The solution represented

.5 in the present invention is also a low-cost solution because of the savings in

I the components. ’

BRIEF DESCRIPTION OF THE DRAWINGS _

The accompanying drawings, which are included to provide a fur-

10 ther understanding of the invention and constitute a part of this specification,’

illustrate embodiments of the invention and together with the description help .

to explain the principles of the invention. In the drawings:

Fig 1 is a simplified block diagram of an electronic hand-held device,

15 . according to the present invention, I

Fig 2 is a top plan view of an electronic hand—held device, according to

the present invention, ‘ I
Fig 3 is a graph illUstrating the resonance frequency, according to the

present’invention, and

20 ' Fig 4 is a side view of a parallel type mass-loaded piezo—bender, ac—

cording to the preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

_ Reference will now be made in detail to the embodiments of the
25 present invention, examples of which are illustrated in the accompanying

drawings. '

Figure 1 is an electrical block diagram of an electronic hand-held

device, e.g. a Personal Digital Assistant (PDA) or a mobile phone. Figure 1

does not comprise all the elements required in the electronic hand-held de—

30 vice but only the relevant elements required in the present invention. The
electronic hand-held device comprises a central processing unit CPU for

controlling the electronic hand-held device. A memory MEM is associated
with the CPU to‘ store relevant software applications and" other relevant .in-

formation. The electronic hand—held device comprises at least a partially

35 transparent lens TP, the transparent, lens area covering at least the display.
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Also the term touch panel can be used when referring to the lens. The actual

display DSP is located under the transparent lens TP area.
The lens TP is also used as a primary input device. User actions

are detected with means IM for detecting stimulus signals. Means N for de-

5 tecting in one embodiment refers preferably to force sensors PS attached

directly or indirectly to the lens TP. With three force sensors any location (a

touch) on the lens TP area can be recognised and a relevant procedure
started. Means lM for detecting stimulus signals together with the lens TP

and the display DSP may refer to a conventional touch—sensitive display. In

10 general, means lM for detecting stimulus signals may refer to several differ—

ent physical or software components with which the stimulus signal(s) can be
detected.

Figure 1 also comprises a drive circuit DC and vibrating ele-

ment(s) VlB. The drive circuit (DC) is electrically coupled to said resonating
15 vibrating element(s) (VIB) and electrically drives the resonating vibrating

element(s) (VIB) with a drive signal, the drive signal being constituted based
on the stimulus signal. A vibrating element is preferably a piezo-electric ele-

ment attached directly to the lens TP. The CPU controls the drive circuit DC
which itself supplies a drive signal to the vibrating element(s) VlB. The piezo-

20 electric element is attached to the lens TP, eg. by gluing, welding, screwing

etc.

The CPU comprises means DM for determining the source of the

stimulus signal, means TM for determining the resonance frequency by pro—

ducing a bursted frequency sweep, means LM for detecting the vibration
25 level with said force sensors PS, and means OM for feeding the obtained

frequency to the resonating vibrating element(s) VIB. The above mentioned
means are preferably implemented with the CPU and/or relevant software

application(s).

The drive circuit DC in one embodiment comprises several com—

30 ponents. It can comprise, eg. an analog to digital converter (AID), a digital
signal processor, a digital to analog converter (D/A) and an amplifier. When,

e.g. a radio signal is received with the radio receiver RF, the radio signal is
input to a digital signal processor. The digital signal processor processes the
radio signal and inputs the signal to the D/A-converter. The analog signal is

35 then amplified with the amplifier and finally the amplified signal is input to the

piezo—bender. Because the piezo—bender is attached to the lens TP, the
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whole system acts like an audio speaker and is able to produce an audio

signal. _ '
In one embodiment of Figure 1, the vibrating element, e;g. a

piezo-bender, is used as means lM for detecting the user stimulus signal.
5 Therefore both detecting the user stimulus signal and generating a feedback

signal is produced by an integrated component.
In one embodiment the piezo--bender is also used in measuring

acceleration. Preferably-there is an external mass attached to the piezo-
bender. When a hand-held device comprising a mass attachedpiezo-bender

_10 is moved along the z~axis, the z—axis being essentially perpendicular'to the

x/y—piane of the display of the hand-held device, the piezo-bender measures
force changes (acceleration) resulting from the inertia. Several functions can
be linked to the measurement. One example is that the zooming factor of the

material on the display of the hand—held device depends on the measured
15 acceleration information. The zooming example is described in more detail in

i the patent application woO127735 (Myorigo). .

if the electronic hand-held device'is a mobile .phone and/or a ra-
dio,,the device comprises also a radio receiVer RF part for sending and re—

ceiving radio freqUency signals. ‘

20- Figure 2 is a top plan view of an electronic hand—held «device HD.
The device is preferable a Personal Digital Assistant (PDA) or a mobile

phone. Figure 2 is a simplified example of an electronic hand-held device so
the device may comprise also other features or functional buttons. The elec—

tronic hand—held HD device comprisesa housing H8. The housing HS com-

125 prises at least a partially transparent lensTP covering the actual" display
DSP.

In a preferred embodiment, the lens/touch panel TP itself is not
touch-sensitive. The force sensors P8 are directly or indirectly attached to
the lens TP. In Figure 2 there are three force sensors PS attached to the

30 lens TP. The force sensorsrPS are in a preferred embodiment attached to
the housing HS as in a triangular form. The force sensors PS can be at-

tached in any other appropriate Way.
'With three or more force sensors PS it is possible to accurately

calculate and determine a place where the lens TP is touched With the

35 above-mentioned arrangement the lens TP itself does not have to contain

any touch-sensitive membrane or any other touch—sensitive features. in-
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stead, a touch is detected with the force sensors PS. The force sensors can

sense a user input also outside the transparent lens area. Therefore, certain

areas of the housing HS or non-transparent areas of the lens TP can also be

used as a part of the user interface.

5 Figure 2 comprises also a resonating vibrating element VlB. The

resonating vibrating element VlB is attached to an area of the lens TP not

covering the display DSP. The lens TP is preferably impervious outside the

display DSP area. The vibrating element VIB is preferably a piezo—electric

element and is of unimorph, bimorph or multilayer structure. The multilayer

10 structure is the preferred solution because of the low input voltage required.

The piezo—bender is preferably formed of three parts: an upper part, a lower

part and a metal element between those parts. The metal element signifi-

cantly strengthens the oilerall structure. The drive circuit DC of Figure 1 ap-

plies the desired drive signal to the resonating vibrating element VIB, thus

15 causing the vibrating element VlB to vibrate/resonate at a certain frequency.

In one embodiment of Figure 2, the resonating vibrating elements

are used to provide multiple feedback signals. The resonating vibrating ele—

ment is preferably a piezo-bender of unimorph, bimorph or multilayer struc-

ture. The stimulus signal can originate from different sources. The stimulus

20 signal can be a user—actuated signal, e.g. a touch on the lens. It can also be

a radio frequency signal received with the radio receiver of the electronic

device. This is the case when the electronic device is, e.g. a mobile phone.

Alternatively, the stimulus signal can be an electronic device induced signal,

e.g. operating system originated signal. Therefore, each stimulus signal may

25 cause a different feedback signal.

When the piezo—bender is used to response to, e.g. a touch on the

lens, a pulsed or continuous haptic feedback signal occurs. The haptic feed—

back signal is typically a short signal, e.g. 200-300 Hz of frequency and, e.g.

5-100 ms of duration, or a continuous signal. This signal is typically a plain or

30 modulated resonance frequency of the piezo-bender. However, the feedback

signal does not have to be restricted only to the haptic feedback. With a

piezo-bender, practically any required frequency bandwidth can be pro-

duced. The feedback signal can additionally be a buzzer signal, a vibratory

alert signal or an audio signal. This means that a piezo—bender attached to

35 the lens of the electronic hand-held device can act as a speaker. Producing

of an audio signal may require that the audio bandwidth is flattened by digital
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signal processing in order to reduce the effect of the cantilever resonance

frequencies. Certain criteria must be satisfied when generating audio signals.

Especially in the buzzer feature, the sound preSsure level (in Pascals) has to

be adequate. The frequency band has to be broad enough._Also the har—

5 monic multifold frequencies of the resonance frequency can be made use of

when generating the feedback signal. _ _ ' '

A conventional electronic device comprises different Components

for generating a haptic feedback signal, a buzzer signal, a vibratory alert sig-
nal or an audio signal. A buzzer signal is generated. with a buzzer an audio

10 signal is generated, e.g. with a speaker, a vibratory alert signal is generated, '
eg. with an electromagnetic motor and a haptic feedback signal, e.g. with a
DC motor, a solenOid. moving magnet actuator etc. All the above-mentioned

feedback signals can be generated with the piezo—element in the present
invention. This means significant decrement in the power cOnsumption com-

15 pared to the situation, where the feedback signals are generated with sepa-
rate components.‘

Figure 1 and 2 represents only one embodiment. of the dynamic .
user interface describedIn the present invention. The dynamic user interface
is not restricted to any special devices. The dynamic User interfaceis able to

20 generate user detectable multi-functional feedback With a Isingle component
in response to a stimulus signal. The stimulus signal can be a user actuated
signal, a radio signal received with a radio reCeiver or adevice induced sig—

nal. The user interface comprises at least a housing and electronic circuitry
located in the housing. The shape of the housing is 'not restricted. With

25 means for detecting the stimulus signal a stimulus Signal source-is defined.

One or more resonating vibrating elements is attached to the housing or on
the electronic circuitry, e.g a PCB board located in the housing. An eleCtrical

drive circuit electrically coupled to the resonating vibrating element(s) electri-
cally drives the resonating vibrating element(s) with adrive signal, the drive

30 signal being constituted based on the stimulus signal.
. The resonating vibrating element is preferably a piezo--b_ender of

unimorph, bimorph or multilayer structure. It is very crucial to define the type

' of the stimUlUs signal, because the feedback signal generated by the piezo-
. bender solely depends on the stimulus signal. The feedback signal is a hap-

35 tic feedback signal, a vibratory alert signal, an audio signal or a buzzer sig-

nal. It is very important to carefully define the attachment point of the piezo—
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bender to the housing or to the electronic circuitry. The piezo-bender com-

ponent itself does not produce all the needed feedback signals but attached

to the housing of to the electronic circuitry it is able to produce multi—

functional feedback.

5 There are numerous devices where the dynamic user interface

described can be used. The devices include, e.g. joysticks, keyboards, e-

books, or practically any device, where multi-functional feedback can be

used.

Figure 3 shows the acceleration and the current—frequency re-

10 sponse of an exemplary electronic hand-held device. The upper graph

represents the acceleration factor of the lens as a function of frequency. The

bigger the acceleration value, the stronger the feedback to the user. The

lower graph represents the current as a function of frequency. In a preferred

embodiment of Figure 3, an external mass is attached to the vibrating ele—

15 ment. The use of an external mass increases the force obtained at the clamp

point of the piezo-bender and also improves the low—frequency audio band—

width. The reason why the frequency area for a haptic feedback is quite low,

e.g. 200-300 Hz, is that normally a human being is not so sensitive to higher

frequencies, e.g. with a hand. The peak current value is slightly higher in the
20 resonance than in the immediate surroundings of the resonance frequency.

The acceleration and the current values in Figure 3 are not necessarily real

values but merely exemplary‘values.

The resonance frequency can be made use of yet another way. In

the manufacturing phase, the lens or the overall housing may be manufac—

25 tured in such a way that one of the resonance frequencies of the lens or of

the housing is in the same frequency range as that of the vibrating element.

Therefore, the overall effect of the haptic feedback is more efficient.

It may occur that the resonance frequency must be individually

seeked. The electronic hand—held device comprises a feature where the op-

30 timal frequency may be determined. This is done by determining the reso-

nance frequency by producing a bursted frequency sweep. The force sen—

sors can be made use of in another situation. The responses of the vibrating

element(s) (haptic feedback) can be detected with the force sensors. With

the force sensors it is possible to determine the individual resonance fre-

35 quency. When the measurement is made, the drive circuit is set to feed the

obtained frequency to the vibrating element(s).
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The feedback parameters can also be individually tuned for each

person using it. The main parameters that the user can control are, for ex-

ample:

. amplitude

5 I ' o the time period of the vibration

0 ' the vibration frequency.

Figure 4 is a side view of a parallel type mass——loaded piezo—

bender according to the preferred embodiment of the present invention.
' Here, the metal beam 42 is placed between the piezo—ceramic layers 41 and

.10 43. The metal beam 42 extends beyond the piezo-c-eramic layers 41 and 43

and has a mass 44 mechanically coupled to the other end of the metal beam

42. The mass 44 may be spot welded to the metal beam 42, and provides a

vibratable body at one end of the cantilever structure. The other end of the

piezo——bender is clamped to the lens or housing 45 When an electrical driv-
15 ing signal is applied, for example, across the opposing surfaces of the piezo

layers, the tip of the piezo—bender begins to deflect. The deflections at the
resonance of the piezo--bender are significantly greater than without the
mass because of the extension of the metal beam 42 beyond the piezo-

ceramic layers 41 and 43 and because cfthe mass 44 at the end'of. the
20 . beam 42. The vibrating mass 44' and vibrating bender tend to impart greater

impulses to the lens or housing 45 through each vibration cycle. In the pre-
sent invention, the resonating vibrating elements are made use ofIn several 1
different functions. In the prior—art solutions, each function requires a dedi-

cated component in the implementation. Therefore, valuable space saving in
25 electronic hand-held devices is accomplished, and above all, the power con—

sumption is minimized. This is a very important feature in electronic hand-
held devices. . ' ' ' '

' The present invention; describes also a solution using only single
component to generate feedback. This means significant space saving in the

30 Printed CircuitBoard (PCB). The number of_components needed on the PCB
is reduced The solution represented in the present invention is also a low-

cost solution because of the savings in the components.
The present invention describes a solution Where feedback can be

adjusted electrically. Adjusting the drive signal a desired feedback can be
35 achieved. The adjustment can be set manually by the user or automatically

by the device itself. The present inventiondescribes also a dynamic user
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interface and an integrated low-cost and low power solution for producing
multi-functional feedback.

It must be noted that the piezo—bender component itself is not

necessarily able to generate all the feedback signals (a haptic feedback sig-

5 nal, a buzzer signal, a vibratory alert signal or an audio signal) described in

the present invention. However, the situation is different when the piezo—

bender is attached, eg. to a lens, a certain part of a housing, or a PCB

board. Together with the component on which the piezo-bender is attached,

it is possible to generate multi-functional feedback as described in the pre-
10 sent invention.

It is obvious to a person skilled in the art that with the advance-

ment of technology, the basic idea of the invention may be implemented in

various ways. The invention and its embodiments are thus not limited to the

examples described above, instead they may vary within the scope of the
15 claims. '
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CLAIMS .

1. An electronic device for generating ‘ user detectable multi-

functional feedback with a single component in response-to a stimulus sig-

nal, said electronic device (HD) comprising at least a housing (HS) and elec-

5 tronic circuitry located in said housing (HS), . . ,

c h a r a c t e r i s e d in that said electronic device further

comprises: ' 1
means (IM) for detecting said stimulus signal,

at least one resonating vibrating element (VIB) attached to said
10 housing (H8) or on said electronic circuitry, the resonating vibrating element

having the ability to produce at least two feedback signals selected from a
group consisting of a haptical feedback signal, a vibratory alert signal, an
audio signal, and a buzzer signal; and g ' ' I

an electrical drive circuit (DC)'electriCally coUpled to said resonat-

15 . ing vibrating element(s) (VIB) for electrically driving-said resonating vibrating

element(s) (VIB) with a drive signal, said drive signal beingconstituted based
on said stimulus signal. I

2. The electronic device according to claim 1, c h a r a c t e r —
i s e d in that the electronic device comprises a display (DSP) and a par-

20 tially transparent lens (TP)", the transparent lens area coveringat least said
display (DSP) said resonating vibrating element(s) (VIB) being attached to
an area of said lens (TP) not covering said display (DSP)..

3. The electronic device according to claim 1 or 2, c h a r a c -
t e r i s e d in that said stimulus signal is one or more of the following sig-

25 nals: .

a user actuated signal;

a radio signal received with a radio receiver (RF)of said electronic
device; and ‘

an electronic device induced signal.

30_ 4. The electronic device according to any of the claims 1, 2 or 3,
c h a r a c t e r i s e d in that said feedback comprises one or more of

the following signals: _ ' V
a haptic feedback signal;

a vibratory alert signal;

35 an audio signal; and

a buzzer signal. ‘

BNSDOCID:<WO 0304zaosm_u_> . . . , ' SCEA EX. 1002 Page 260



SCEA Ex. 1002 Page 261

wo 03/042805 PCT/FI02/00889

1 4

5. The electronic device according to any of the claims 1, 2, 3 or

4, c h a r a c t e r i s e d in that the means (IM) for detecting said stimu-

lus signal comprises one or more sensors (PS) for detecting user input.

. 6. The electronic device according to any of the claims 1, 2, 3, 4

5 or 5, c h a r a c t e r i s e d in that the electronic device comprises

means (DM) for determining the source of said stimulus signal.

7. The electronic~device according to any of the claims 1, 2, 3, 4, 5

or 6, c h a r a c t e r i s e d in that the electronic device comprises:

means (TM) for determining the resonance frequency by produc-

10 ing a bursted frequency sweep;

means (LM) for detecting the vibration level with said sensor(s)

(PS); and

means (OM) for feeding the obtained frequency to said resonating

vibrating element(s) (VIB).

15 8. The electronic device according to any of the claims 1, 2, 3, 4,

5, 6 or 7, c h a r a c t e r i s e d in that said resonating vibrating element

(VIB) is used as an acceleration sensor.

9. The electronic device according to any of the claims 1, 2, 3, 4,

5, 6, 7 or 8, c h a r a c t e r i s e d in that said resonating vibrating ele-

20 ment (VIB) is a piezo-bender of a unimorph, bimorph or multilayer structure.

10. The electronic device according to claim 9, c h a r a c -

t e r i s e d in that the electronic device comprises an external mass at—

tached to said piezo-bender.

11. The electronic device according to claim 1 or 2, c h a r a c -

25 t e r i s e d in that said housing (HS) and/or said lens (TP-) is manufac-

tured so that at least one of its resonating frequencies is within the same fre-

quency range as the frequency range of said resonating vibrating element(s)

(VIB).

12. The electronic device according to any of the claims 1, 2, 3, 4,

30 5, 6, 7, 8, 9, 1O or11, c h a r a ct e r i s e d in thatthe electronic device

is a hand-held electronic device.

13. A method for generating user detectable multi-functional feed-

back with a single component in response to an stimulus signal with an elec-

tronic device, said electronic device comprising at least a housing and elec-

35 tronic circuitry located in said housing,
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c h a r a c t e r i s e d in that said electronic device . com-

prises at least one resonating vibrating element (VIB) attached to said hous—

ing or on said electronic circuitry, the resonating vibrating element producing -

at least two feedback signals selected from a group consisting of a haptical

5 "feedback signal, a vibratory alert signal, an audio signal, and a buzzer signal;

‘ the method further comprising the steps of: I
detecting said stimulus signal; and

, electrically driving said resonating vibrating'element(s) with a drive

signal with an electrical drive circuit electrically coupled to said resonating
10 vibrating element(s), saiddrive signal being constituted based on said stimu—

lus signal. 1 l ’ ‘ I

14. The method according to claim 13, c h a r a c t e r i she d
in that the electronic device comprises a display and a partially transparent

lens, the transparent lens area covering at least said display, said resonating.

15 vibrating element(s) being attached to an area of said lens not covering said

display. , . '

,15- The method according to claim 13 or 14, c h a r a c t e r -
i s e d in that said stimulus signal comprises one or more of the following

signals: ' '

20 . a useractuated signal;

a radio signal received with ‘a radio receiver of said electronic de-
vice; and ' V

an electronic device induced signal.

16. The method according to any of the claims 13, 14 or 15,

.25 c h a r a c t, e r i s e d in that said feedback comprises one or more of

the following signals: ' _ I
a haptic feedback Signal;

a vibratory alert'signal;

an audio signal; and

30 a buzzer signal.

17. The method according to any of the claims 13, 14, 15 or 16,

c h a r a c t e r i s 'e d in that detecting user input with one or more sen—
SOFS.

18. The method according to any of the claims 13, 14, 15, 16 or

35 17, c h a r a c t e r i s e d in that the method comprises the step of:

determining the source of said stimulus signal. ‘
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19. The method according to any of the claims 13, 14, 15, 16, 17

or 18, c h a r a c t e r i s e d in that the method comprises the steps of:

determining the resonance frequency by producing a bursted fre-

quency sweep;

5 detecting the vibration level with said sensor(s); and

feeding the obtained frequency to said resonating vibrating ele-

ment(s).

20. The method according to any of the claims 13, 14, 15, 16, 17,

18 or 19, c h a r a c t e r i s e cl in that using said resonating vibrating

1O element as an acceleration sensor. '

21. The method according to any of the claims 13, 14, 15, 16, 17,

18, 19 or 20, c h a r a c t e r i s e d in that said resonating vibrating

element is a piezo—bender of a unimorph, bimorph or multilayer structure.

22. The method according to claim 21, c h a r a c t e r i s e d

1 5 in that the method comprises the step of:

attaching an external mass to said piezo-bender.

23. The method according to any of the claims 13, 17, 21 or 22,

c h a r a ct e r i s e d in that detecting said stimulus signal with said

piezo-bender. H
20 24. The method according to claim 12 or 13, c h a r a c t e r -

i s e d in that the method comprises the step of:

manufacturing said housing and/or said lens so that at least one

of its resonance frequencies is within the same frequency range as the fre-

quency range of said resonating vibrating element(s).

25 25. The method according to any of the claims 13, 14, 15, 16, 17,

18, 19, 20, 21, 22, 23 or 24, c h a r a ct e r i s e d in that the electronic

device is a hand-held electronic device.

26. A dynamic user interface for generating user detectable multi—

functional feedback with a single component in response to a stimulus signal

30 in a device, said user interface comprising at least a housing (HS) and elec-

tronic circuitry located in said housing (HS),

0 h a r a c t e r i s e d in that said dynamic user interface fur-

ther comprises:

means (IM) for detecting said stimulus signal;

35 at least one resonating vibrating element (VlB) attached to said

housing (HS) or on said electronic circuitry; the resonating vibrating element
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having the ability to produce at least two feedback signals selected from a

group consisting of a haptical feedback signal, a vibratory alert signal, an

audio signal, and a buzzer signal; and

an electrical drive circuit (DC) electrically coupled to said resonat-

5 ing 'vibrating element(s) (VlB) for electrically driving said resonating vibrating
/ element(s) (VlB) with a drive signal, said drive signal being constituted based

on said stimulus signal.

27. The dynamic user interface according ‘toclaim 26, c 'h a r"-

a c t e r i 3 ed in that the device comprises a display (DSP) and a par-

10 tially transparent lens '(TP), the transparent lens area covering at least said'
I display (DSP), said resonating vibrating element(s) (VlB) being attached to -.

an area of said lens (TP) not covering said display (DSP).

_ 28. The dynamic user interface according to claim 26 or 27,
c h a r a c t e r i s e d in that said stimulus signal is one or more of the

15 following signals: I
a user actuated signal;

a radio signal received with a radio reCeiver (RF); and

a device induced signal. ,

29. The dynamic uSer interface according to any of the claims 26,

200 '27 or 28, c h a 'r a c t er i s e _d in that said feedback comprises one or
more of the'following signals:

' a haptic feedback signal;

a Vibratory alert signal;

an audio signal; and

25 . a buzzer signal.

30. The dynamic user interface according to any of the claims 26,

27,28 or 29, c 'h a r a ct e'ri s e d ' in that the means (IM) for detecting

said stimulus signal comprises one or more sensors (PS) for detecting user .
input. a

30 31. The dynamic user interface according to any of the claims 26,

27, 28, 29 or 30. c h a r a c t e r i s e d in that the dynamic user inter-
face comprises means (DM) for determining the source of said stimulus sig-

nal. ' V ' I

. 32. The dynamic user interface according to any of the claims 26,

35 27, 28, 29, 30 or 31,'c h a r a ct e r i s e d inthat the dynamic user in—

terface comprises:
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means (TM) for determining the resonance frequence by produc-

ing a bursted frequency sweep;

means (LM) for detecting the vibration level with said sensor(s)

(PS); and

5 means (OM) for feeding the obtained frequency to said resonating

vibrating element(s) (VlB).

33. The dynamic user interface according to any of the claims 26,

27, 28, 29, 30, 31 or 32, c h a r a c t e r l s e d in that said resonating

vibrating element (VlB) is used as an acceleration sensor.

10 34. The dynamic user interface according to any of the claims 26,

27, 28, 29, 30, 31, 32 or 33, c h a r a ct e r i s e cl in that said resonat—

ing vibrating element (VIB) is a piezo-bender of a unimorph, bimorph or mul-

tilayer structure.

35. The dynamic user interface according to claim 34, c h a r -

15 a c t e r i s e d in that the dynamic user interface comprises an external

mass attached to said piezo-bender.

36. The dynamic user interface according to claim 26 or 27,

c h a r a c t e r i s e d in that said housing (HS) and/or lens (TP) is

manufactured so that at least one of its resonating frequencies is within the

20 same frequency range as the frequency range of said. resonating vibrating

element(s) (VIB).

37. The dynamic user interface according to any of the claims 26,

27,28, 29, 30, 31,32, 33, 34, 35or36,cha racte rised inthat

the device is a hand-held electronic device.
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Human Interface System

BACKGROUND

The following description relates to human interface and input systems for electronic

devices, particularly hand-held electronic devices, such as cell phones, personal digital assistants

(“PDAS”), pocket personal computers, smart phones, hand-held game devices, bar-code readers,

5 remote controls, and other similar input devices having a keypad or one or more input elements.

Electronic devices have become increasingly sophisticated and physically smaller due in

part to a decrease in the price of processing power and a concurrent increase in demand by

consumers for smaller devices. Such devices, however, tend to be limited in function and utility

by the user’s ability to interface with the device for data input (e.g., text, numeric, and functional

10 input) and/or" device control, which becomes increasingly more difficult to do as the available

space on the device’s surface for positioning the input elements, which are used for data input

and/or device control, continues to decrease.

Various human interface and input systems and techniques for hand-held electronic

devices have been developed for data input and device control. These include miniature

15 keyboards and keypads used in combination with chordal input techniques, modal input

techniques and/or smart keys, and touch screens used in combination with on-screen keyboard or

keypad sofiware or hand—writing recognition software.

Keyboard or Key pad Used With Chordal, Modal and Smart Key Techniques

Miniature keyboards and keypads are similar to their standard full-size versions—Le, a

20 keyboard generally has a full set or substantially full set of numeric, character, and functional

input elements, while key pads typically have a reduced set of numeric, character and/or

functional input elements compared to keyboards. These miniature input devices typically are

designed to fit the available space on one surface of a hand-held electronic device or are

designed as small, easily transportable, external plug-in devices. Thus, as hand-held electronic

25 devices become smaller, the size of the input elements typically has been reduced in order for the

desired number of input elements to fit on one surface of the electronic device.

For data input and device control, miniature keyboards and keypads typically either

require one of two input techniques-- use of one or more thumbs or fingers to press the desired

input elements or use of a stylus to “peek” the desired input elements (which is usually done
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where the input element is of smaller size). Various techniques, such as chordal input

techniques, modal input techniques and smart keys, have been developed and implemented to

improve the efficiency and effectiveness of using miniature keyboards and keypads.

o Chordal Input Techniques

Chordal input techniques generally are based upon the principle that characters, symbols,

words, phrases or concepts can be represented by a reduced set of input elements. Thus, by only

having to press a reduced combination of input elements, fimctionality can be increased and

quicker and more accurate data input can be realized. Chordal input techniques can be used on

any keyboard or keypad configuration or any device having more than one input element, and

typically results in fewer input elements or more functions compared to conventional keyboards

or keypads. An example of an electronic device using two-handed chordal input techniques is a

court reporter or stenographer’s typewriter. One chordal input technique using a keypad to

- decrease the number of actuations to achieve a large number of functions is described in US.

Patent No. 5,973,621 to Levy, entitled “Compact Keyed Input Device,” which is incorporated

herein by reference.

0 . Modal Input Techniques

Modal input techniques are based on the concept that functions of the electronic device,

e.g., text messaging in a cell-phone or PDA, can be accessed by pressing a particular input

element (or combination of elements) on a keyboard or keypad. Once that particular input

element is pressed, the functionality of all or a portion of the input elements on the keyboard or

keypad may change. Modal techniques typically are used in calculators, cell—phones, and PDAs.

For example, in cell phones, a modal technique called multi-tap is common, in which individual

input elements on the keypad are associated with multiple symbols, such as characters, letters,

numbers, icons or other types of symbols, which tends to reduce the number of input elements

required to achieve the desired functions, e.g., a twelve-input-element keypad can be used to

represent all letters of the English alphabet and the decimal digits. A user can input a desired

symbol within a set of symbols associated with a certain input element by tapping on that

particular input element with a thumb, finger, or stylus, one or more times to input the desired

character. Thus, if a user desires to send a text message, the user may press a functional input

element, e. g., a mode key, to access the text messaging functionality of the cell phone and then

tap an individual input element one or more times to select the associated symbol for input. The

2
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number of taps needed to input a particular symbol may differ depending on the language

character set chosen. For example, Japanese keypad or keyboards typically require a minimum

set of 46 characters for text input, while English or American keyboards and keypads usually

require a minimum set of 26 characters for text input. These modal input techniques have gained

some popularity as users perform more text functions.

0 Smart Keys

Smart keys are typically used on keypads and refer to a single key or combination of keys

that, when pressed, predict the users next logical action. Some implementations work better than

others and some applications reduce the number of keystrokes required to complete a function

better than others. Word—predictor sofiware, for example, attempts to predict the word or

character the user intends to input based upon one or more letters inputted by the user and the

likely probabilities within a given language. The probability of the sofiware guessing correctly

increases with the length of the word or number of letters or characters inputted. In a device

using smart keys on the keypad, a user may tap the keys 2, 2 and 8 in sequence to generate the

word “cat” and the device would display that word first because it is usually the most common

combination, whereas the word “bat,” which can be generated by pressing the same keys, would

not be displayed first because it is not as common. Also, the word “cat” may be displayed after

pressing the 2 key the second time based on a guess by the word-predictor sofiware.

Smart keys also are typically used for Japanese data input where a user phonetically

inputs letters representing the sound of the Japanese character (e.g., a Kanji character). Based on

the inputted letters, the predictor sofiware guesses the Japanese character. To select the

character, a user would press the accept button or use the scrolling fianction to go to the next

character with a similar set of phonetic inputs.

Touch Screen Using On-Screen Keyboard or Handwriting Recognition Software

Using on-screen keyboard or keypad software with a touch screen offers users the ability

to enter data with fingers or thumbs on a screen—sized keyboard or buttons, allowing faster data

input without a stylus or physical keyboard or keypad accessory; while using handwriting

recognition software with a touch screen, such as GraffitiO on the Palm operating system, offers

users the ability to enter text with a stylus by writing the text directly on the touch screen. Touch

screens usually consume more power and are more expensive than non touch-sensitive screens.

This higher power consumption can be a problem for hand-held electronic devices, which

3
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typically have limited power resources. Moreover, touch screens usually require the user to use

both hands (e.g., one hand is used to hold and steady the device while the other hand is used to

grasp the stylus), which is generally undesirable for interfacing with and controlling one handed

hand-held electronic device, such as cell phones. Handwriting recognition software has

improved the slowness and awkwardness inherent in stylus, finger or thumb input but other

drawbacks still remain, such as high power consumption, the necessity to use both hands, and

lack of tactile feedback to inform a user when an input element has been. Moreover, recognition-

software requires training to use properly, and, even then, still results in a high error rate.

Game Control

For game control, many of the above approaches have been used, but in most hand-held

electronic devices, a user typically controls game play through the use of some form of input

element, such as on a miniature keypad and/or directional pad (“D—pad”), which typically is

located on the front surface of the device. Game control on some hand-held electronic devices,

such as cell phones, is inherently one handed or at most two thumbed because of the size of the

device, while game control on other hand-held electronic devices, such as PDAs and

conventional game console controllers, is typically two-handed. The input elements associated

with game control on these devices are typically digital even though analog input elements have

been used on game controllers for PC and console game systems, such as Microsoft’s Xbox or

Sony’s Play Station 2.

SUMMARY

The present inventors recognized that conventional human interface and input systems

for hand-held electronic devices tended to be relatively inflexible, cumbersome, and inefficient

to use, among other reasons, because they were not designed to take advantage of the

biomechanics of the human hand, particularly the advantages associated with the opposition of

the thumb to the fingers and the beneficial attributes of the thumb, e.g., its large range of motion

and ability to impart large sustained forces, and the beneficial attributes of the fingers, e.g., their

fine motor control, spatial memory and rapidity of motion.

The present inventors also recognized that the input techniques developed to improve the

efficiency of data input and device control, such as chordal and modal techniques, were limited

by the inefficiencies inherent in conventional input systems. For example, miniature keyboards
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and keypads used in combination with chordal input techniques not only required the user to

memorize numerous input combinations and develop the necessary motor skills to control a

reduced number of input elements to provide even more complex functionality compared to

typical QWERTY keyboards, but also did not use or allocate input tasks to the fingers and thumb

of the human hand effectively. Moreover, miniature keyboards and keypads used in combination

with modal input techniques tended to limit the user’s ability to efficiently input data depending

on the number of taps required to input a particular symbol and how fast the user could tap the

input element with his thumb or a stylus to select the particular symbol.

The present inventors also recognized that a user’s ability to control game play in such

devices was greatly limited. For example, while analog game control has been available to users

of PC and console game systems, analog game control generally has not been widely available

on hand-held electronic devices, such as cell phones and PDAs. Moreover, because the game

controls for conventional hand-held electronic devices were typically positioned on the front

surface of the device, the user’s hand typically obscured the user’s view of the video screen.

Also, the “fast twitch” control (e.g., a trigger) for shooting or activating special purpose game

controls, which users have come to expect in console and PC game systems, generally has not

been available to users of such hand-held electronic devices due in part to the nature of

conventional interface and input systems, which were optimized for data input rather than for

game control.

Consequently, the present inventors developed a flexible and efficient human interface

and input system and techniques for hand—held electronic devices (whether one handed or two

handed) that utilize the opposed thumb and finger ergonomics inherent in the hand and the skills

already developed for using conventional input techniques to accomplish data input, device

control and game control in a timely, efficient, comfortable and intuitive manner. Thus, no

specialized training beyond that normally expected with any newly purchased hand-held device

is expected.

Implementations of the human interface and input system for hand-held electronic

devices described here may include various combinations of the following features.

The human interface and input system for a hand-held electronic device may be

configured to include on a first surface a plurality of input elements that can be manipulated by

one or both of a human user’s thumbs or a stylus. At least one of the input elements may be

5
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configured in software to provide access to a plurality of input functions. For example, one of

the input elements may provide access to the text symbols 5, j, k and 1, while another input

element may provide access to the text symbols 3, d, e and f, such as is found on a typical cell

phone keypad. The human interface and input system also includes on a second surface one or

more selection elements that may be manipulated by any of the human user’s fingers. The

selection elements may be associated with one or more input functions, which may be configured

in software. For example, the selection elements may be configured to correspond to a particular

shift position. Therefore, when a user manipulates a selection element, which is configured to

correspond to a third shift position, for example, then the input function that may be accessed by

a particular input element will be the third input function associated with the input element. In

the example provided above, the third input function may be the text symbol “k” for the input

element that provides access to the text symbols 5, j, k and 1.

One of the selection elements may be a pressure sensor pad that can be configured to

represent a plurality of delineated active areas, as well as inactive areas. These delineated active

areas likewise can be configured in software to represent one or more input functions. A shape

changing media also may be provided with the pressure sensor pad so as to permit a human user

to tactilely discriminate between the plurality of delineated active areas and/or inactive areas.

The input elements and/or selection elements also may be associated with a palpable

detent, vibratory unit and/or force producing unit, which may provide tactile feedback to the user

when the user manipulates the elements or in response to events occurring in a software

application running on a processor.

The human interface and input system also may be configured to include a first input

assembly and a second input assembly. The first input assembly may include a plurality of input

or selection elements situated on one or more surfaces of the electronic device and configured to

be easily and comfortably actuated by one or both of a human user’s thumbs or a stylus. The

second input assembly may include one or more input or selection elements situated on one ore

more surfaces of the electronic device and configured to be easily and comfortably actuated by

one or more of the human user’s fingers. The first input and second input assemblies may be

disposed on one or more surfaces of the hand-held electronic device to take advantage of the full

range of opposition configurations of the thumb and the fingers. Sensing circuitry, such as an

input controller, may be provided to receive signals generated by the elements of the first and/or
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second input assemblies when the elements are manipulated by the human user and convert those

signals in a form suitable to be received by a processor running application software, which

based on the received signals, can determine the type of input provided by the human user.

The first input assembly may be situated on a front surface of the electronic device, while

the second input assembly may be situated on the back surface of the electronic device to take

advantage of the thumb/finger opposition. As configured, a user may manipulate input elements

in the first input assembly with one or both thumbs or a stylus, while, manipulating elements in

the second input assembly with one or more fingers.

The input function of the input elements of the first and/or the second input assembly

may change depending on the application running on the electronic device. When a text

application (e.g., e-mail, word processing, or text messaging) is running on the electronic device,

the elements of the first and/or second input assembly may be associated with data input keys,

such as symbols. When a game application is running on the electronic device, the input

elements of the first and/or second input assembly may be associated with game controls, such as

a directional control, action buttons, and trigger buttons. The mapping of one ore more of the

input elements of the first and/or second input assembly to a software application, i.e., whether

one ore more of the input elements will operate as data input keys, game controls or device

controls can be customized by the software application developer or the user through downloads

or other programming modalities. Moreover, to reduce the cost of manufacturing hand-held

electronic devices that will be used in multiple countries, input element sets particular to the

language of a desired country can be implemented in software.

The systems and techniques described here may provide one or more of the following

advantages. The human interface and input system and associated techniques offer the

functionality of a high performance game controller, which can support the most demanding

game input requirements, and the speed and accuracy of data input that can be obtained with the

use of a conventional standard QWERTY keyboard, but without the large footprint. Also, the

human interface and input system and associated techniques can increase the number of

functions that may be associated with a given number of input elements without increasing the

number of keystrokes or taps that is required. Moreover, it allows the input element size to

remain consistent with the ergonomics of the human hand without increasing the time it takes to

learn how to use the input system compared to conventional input systems.
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Details of one or more implementations are set forth in the accompanying drawings and

the description below. Other features and advantages will be apparent from the description and

drawings, and from the claims.

DESCRIPTION OF DRAWINGS

Fig. 1 is a block diagram of a typical hand-held electronic device upon which the human

interface and input system may be implemented.

Fig. 2 is a block diagram of an implementation of the human interface and input system.

Figs. 3a and 3b show front and back isometric views, respectively, of a hand-held

electronic device wherein the second input assembly includes a pressure sensor pad having a

plurality of configurable active areas.

Fig. 3c illustrates an exploded View of an example of an input element of the first input

assembly.

Fig. 3d depicts one implementation of how the plurality of configurable active areas of

the pressure sensor pad of the second input assembly may be configured.

Figs. 4a and 4b depict front and back isometric views, respectively, of a hand-held

electronic device wherein the second input assembly includes three touch pads.

Figs. 5a and 5b depict front and back isometric views, respectively, of a hand-held

electronic device wherein the second input assembly includes three two-position rockers.

Figs. 6a and 6b illustrate front and back isometric views, respectively, of a hand—held

electronic device wherein the second input assembly includes a D-pad and two contact sensors.

Figs. 7a and 7b show a two-handed hand-held electronic device wherein the second input

assembly includes two rotary dials.

Fig. 8 is a block diagram of a hand-held electronic device in the context of a

communication system that may be used to implement the human interface and input systems

and techniques described here.

Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION

Biomechanics of the Human Hand

The human hand comprises an opposable thumb and four fingers, i.e., the thumb may be

used in opposition, in concert, in combination or functional relation with any of the four fingers.
8
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Compared to the human fingers, the human thumb may be characterized as having larger range

of motion, stronger sustaining force actuation and poorer dexterity. The human base joint of the

thumb has three degrees of freedom, such as side-to-side movement, up and down movement,

and rotation about the thumb’s long axis; while the base joint of the fingers has two degrees of

freedom, such as side—to-side and up and down movement. Thus, the thumb typically is

considered to have better range of motion than any of the fingers. Also, because the human

thumb has a bigger actuation muscle than any of the fingers, it can provide larger sustaining

forces than the fingers. But also because of the larger muscle, the human thumb may suffer from

diminished fine motor control and rapidity of motion that can be exerted compared to the fingers.

Thus, the human fingers are more suitable for performing tasks that require fine motor

coordination or the ability to pinpoint or rapidly repeat actuation.

Hand-Held Electronic Device Hardware Overview

FIG 1 is a block diagram that illustrates a hand-held electronic device 100, such as a cell-

phone, PDA, pocket PC, or smart phone, or other similar input devices upon which the human

interface and input system and associated input techniques described herein may be

implemented. Electronic devicelOO may include a bus 102 or other communication mechanism

for communicating information, and a processor 104, such as an ARM, OMAP or other similar

processor, coupled with bus 102 for processing information, such as one or more sequences of

one or more instructions, which may be embedded software, firmware, or software applications,

such as a text messaging application or video game. Electronic device 100 also may include a

main memory 106, such as a random access memory (RAM) or other dynamic storage device,

coupled to bus 102 for storing information and instructions to be executed by processor 104.

Main memory 106 also may be used for storing temporary variables or other intermediate

information during execution of instructions to be executed by processor 104. Electronic device

100 further may include a read only memory (ROM) 108 or other static storage device coupled

to bus 102 for storing static information and instructions for processor 104. A storage device 110

may be provided and coupled to bus 102 for storing information and instructions. Electronic

device 100 may also include a display 112, such as a liquid crystal display (LCD), for displaying

information to a user, and a human interface and input system 114 for communicating

information and command selections to processor 104. Electronic device 100 also may include a

communication interface 118 coupled to bus 102. Communication interface 118 provides a two-

9
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way data communication coupling to a base station. For example, communication interface 118

may be a wireless link, a modem to provide a data communication connection to a corresponding

type of telephone line or any other communication interface known to one of ordinary skill. As

another example, communication interface 118 may be a local area network (LAN) card to

provide a data communication connection to a compatible LAN. In the wireless link

implementation, communication interface 118 may send and receive electrical, electromagnetic

or optical signals that carry digital data streams representing various types of information.

Human Interface and Input System Overview

FIG 2 is a block diagram illustrating the major subsystems of the human interface and

input system 114. The input system 114 may include a first input assembly 206, a second input

assembly 208, and an input controller 216. The first input assembly 206 and the second input

assembly 208 may include one or more input or elements. The input or selection elements,

which may be keys, buttons, pressure sensor pads, touch pads or other actuators, associated with

one or more sensors, which produce one or more electrical signals 214 when the input or

selection elements are actuated. The input controller 216, which may include one or more

processors, receives the one or more electrical signals 214 and converts them into a form suitable

to be received and interpreted by processor 104 after passing through bus 102.

One or more context signals 222 are provided to input controller 216 through bus 102 in

response to processor 104 executing embedded software, firmware, or software applications,

such as a text messaging application. The context signals 222 are received and used by input

controller 216 to map input or selection elements in the first input assembly 206 and/or the

second input assembly 208 to one or more application input functions and responses. For

example, if a text application is being executed by processor 104, then the input controller 216

may map one or more input elements of the first input assembly 206 to one or more symbols,

such as characters, letters, numbers, icons, other types of symbols, or combinations of different

types of symbols, and map one or more input or selection elements of the second input assembly

208 to a shifiing or indexing functionality. If processor 104 is executing a game application, then

the input controller 216 may map the input or selection elements of the input assemblies 206,

208 to game functions. The mapping of the input or selection elements to particular input

functions for a given sofiware application, whether done by the input controller 216 or processor

104, may be customized by the application developer or the user through downloads or other

10
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programming modalities. Moreover, the mapping of the input or selection elements may be done

for language key set changes, which may reduce the cost of manufacturing hand-held electronic

devices for manufacturers servicing multiple countries.

Alternative implementations of the input system 114 need not have the input controller

216, particularly where cost is of a concern. In those instances, processor 104 may assume the

functions of the input controller 216. Thus, processor 104 can perform the mapping function

described above.

‘ Human Interface and Input System and Techniques Implementations

Figs. 3a and 3b illustrates front and back isometric views, respectively, of a hand-held

electronic device 302 upon which an implementation of the human interface and input system

may be implemented. Electronic device 302 may include six planar or contoured surfaces: a

front—side surface 312, a back-side surface 314, a left-side surface 316, a right-side surface 318, a

top-side surface 320, and a bottom-side surface 322. Although, in other implementations,

electronic device 302 may have more or fewer planar and/or contoured surfaces. On the front—

side surface 312, a display 330, such as an LCD, and a first input assembly 340 is disposed

adjacent to each other. Alternatively, display 330 may be on a separate assembly such as those

displays for PDA’s and cell phones with a swivel-mounted screen or flip-phone configurations.

Also, the first input assembly 340 may be disposed on more than one surface. The first input

assembly may be a typical cell-phone keypad, which may include twelve input elements 342,

although any number of input elements may be provided. A user’s thumb or thumbs or a stylus

may actuate the input elements 342.

A second input assembly 350 is disposed on the back-side surface 314, lefi-side surface

316 and right side surface 318. Alternatively, the second input assembly may be disposed on one

of those surfaces or a combination of those surfaces. In this implementation, the first input

assembly 340 is disposed relative to the second input assembly 350 to take advantage of the

opposition of the human thumb and finger. The second input assembly 350 includes a pressure

sensor pad 354 having a plurality of software configurable active areas, which may be actuated

by one or more of the user’s fingers. The pressure sensor pad 354 in this implementation may

include an actuator, such as an elastomeric material, attached to a force sensitive resistor array, a

capacitive mat or array, or other similar pressure sensitive device or grid that can provide

multiple outputs corresponding to the pressure readings of the plurality of active areas on the

11
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pad’s 354 surface. Here, the pressure sensor pad 354 wraps around from the lefi-side surface 316

across the back-side surface 314 to the right-side surface 318.

It is to be understood that the input elements 342, 354 in this implementation and any

other implementation could be analog and/or digital buttons, keys, rockers (which may be a one

or more position buttons or an analog joystick-type button), sliders, dials or touch pads used in

combination with pressure sensors (such as force sensitive resistors, piezo resistive sensors, and

capacitive sensors), positional sensors (such as rotary encoders, linear potentiometers and the

like) or other sensors or a combination of them.

Fig. 3c depicts an exploded View of an input element 342 of the first input assembly 340,

which is mapped to represent one or more text functions. Here, the input element is mapped to

represent the number 7 and letters p, q, r and s, as is found on a typical keypad of a cell phone.

Other input elements 342 may be associated with other letters, numbers and/or icons. For

example, one input element may be associated with the number 4 and letters g, h and i, while

another input element may be associated with the number 2 and the letters a, b and c.

As shown in FIG 3d, the pressure sensor pad 354 may be configured in software to

represent one or more delineated active areas corresponding to different programmable firnctions

depending on the application. In this case, inverted U-shaped active area 360 forms an active

area-- the vertical sides 362 of the inverted U—shaped active area 360 are on the lefi-side surface

316 and the right-side surface 318 and the horizontal side 364 of the inverted U-shaped active

area 360 is along the top edge of the pressure sensor pad 354 on the back-side surface 314.

Below the inverted U-shaped active area 360 on the back-side surface 314 are five oblong-

shaped active areas 372 labeled from 1 to 5. On the bottom of both the lefi-side surface 316 and

the right-side surface 318 and stretching to the back-side surface 314 of the pressure sensor pad

354 are rectangular-shaped active areas 374, 376, 378, 380. The remaining area of the pressure

sensor pad 354 may be configured to be inactive.

In this implementation, inverted U-shaped active area 360 may be used for navigation--

the vertical sides 362 for y-directional movement and the horizontal side 364 for x-directional

movement. The oblong—shaped active areas 372 may be used for shifting or indexing between

symbols, such as characters, letters and/or numbers, or text input. The rectangular-shaped active

areas 374, 376, 378, 380 may be used for shifting between modes—two of the active areas 374,

376 for left-handed users and the other two active areas 378, 380 for right-handed users. In

12
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another configuration of the pressure sensor pad 354, the entire surface of the pressure sensor

pad 354 may be covered by horizontal rectangular active areas interspersed between small

rectangular horizontal inactive areas to achieve any desired number of active areas. Other

configurations of the pressure sensor pad 354 may be realized depending on the requirements of

the desired application.

The delineated active areas of the pressure sensor pad 354 may be actuated by one or

more of the user’s fingers, such as by applying pressure against the delineated active areas of the

pad 354 beyond a pre—defined or user-adjustable threshold pressure. Likewise, the absence of

pressure may be used as an actuation event. The pressure sensor pad 354 also may contain or be

mounted above or below a shape-changing media such as an electrorheastatic fluid, shape

memory metal array or similar material, which can permit the user to tactilely discriminate

between the one or more delineated active areas. Thus, the user will be able to perceive the one

or more delineated active areas as if they were physical buttons. Also, a computer graphical

representation (not shown) of the configuration of the delineated active areas of the pad 354 may

be displayed temporarily (or some predetermined time) on a portion of the display 330 to

visually assist the user in locating where the delineated active areas of the pad 354 are

positioned. Moreover, an input element 342 of the first input assembly 340 may be mapped to

activate and/or deactivate the displaying of the computer graphical representation.

The input architecture described above, with the first input assembly 340 on the front-

side surface 312 and the second input assembly 350 on the back-side surface 314, left—side

surface 316 and right-side surface 318, is configured to take advantage of the biomechanics of

the hand, whether the user is lefi-handed or right-handed. This configuration, for example, can

reduce the number of thumb taps required to input a particular symbol compared to the number

of thumb taps or stylus presses required using only a typical key pad with modal input

techniques, such as is found in conventional text input systems. Moreover, this configuration can

permit full keyboard capability with fewer input elements on the first input assembly 340 and

with greater spacing between input elements to enhance the ease of input compared to typical

keypads for existing cell phones. Also, this configuration can permit full functionality of a high

performance game controller, which can support the most demanding game input requirements.

A method to implement full keyboard capability and reduce the number of thumb taps is

to map in software the delineated active areas of the pressure sensor pad 354, such as the oblong-
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shaped active areas 372, to an indexing or shifiing functionality to take advantage of the

capability of the human finger, i.e., rapidity of motion, spatial memory and fine motor control,

and to map in software the input elements 342 of the first input assembly 340 to text

functionality to take advantage of the capability of the human thumb, i.e., range of motion and

sustained force actuation.

When a text messaging application is running on the electronic device 302 and displayed

on the screen 330, the first input assembly 340 and the second input assembly 350 are used

together to perform the text messaging functions. Each input element 342 of the first input

assembly 340 may represent one or more text functions, e.g., one input element may be

associated with the decimal digit 2 and letters a, b and 0, while another input element may be

associated with the decimal digit 7 and letters p, q, r and s (as shown in Fig. 3c), such as is found

on typical keypads.

In this implementation, the input elements 342 are configured the same as a typical

keypad on a cell phone. The specific text function inputted by a user for a particular input

element 342 is determined by which delineated active area of the pressure sensor pad 354 is

pressed. For example, going from left to right, each oblong-shaped active area 372 may be

mapped to represent a separate index or shifi position such that index position 1 may be assigned

to the lefl-most oblong—shaped active area (labeled 1), index position 2 may be assigned to the

adjacent oblong-shaped active area 372 (labeled 2) and so on, where index position 5 may be

assigned to the right-most oblong-shaped active area 372 (labeled 5). Thus, to input the word

“yes”, the user may press the oblong-shaped active area 372 representing index position 4 with

any ofhis fingers and press the particular input element 342 representing the letter “y” with his

thumb; then the user may press the oblong-shaped active area 372 representing index position 3

with any of his fingers and press the input element 342 representing the letter “e” with his

thumb; and then the user may press the oblong-shaped active area 372 representing index

position 5 with any of his fingers and press the input element 342 representing the letter “s” with

his thumb.

The coordination of finger motions and thumb motions in other than a grasping motion

may be difficult for most people. Generally, doing two separate types of motions simultaneously

can be difficult. However, the human interface and input system described herein does not 3

require those types of motions due to the flexibility of the system. Generally, it is easier to tap

l4
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both the fingers and thumbs or leave either the thumb or fingers in contact with an input element

or delineated active area while moving the other. For example, a user’s finger may press an

oblong-shaped active area 372 at the same time or nearly the same time the user’s thumb taps an

input element 342 in the first input assembly 340.

Also, a user may tap an input element 342 with his thumb while pressing an oblong-

shaped active area 372. Pressing or touching an oblong-shaped active area 372 while tapping on

an input element 342 in the first input assembly 340 typically is natural, comfortable and easy to

do. Likewise, the same holds true where the index finger moves substantially linearly from one

oblong-shaped active area 372 to the next, generally a lefl to right motion or vice versa, while the

thumb taps an input element 342 in the first input assembly 340.

Another way to implement finger/thumb coordination would be to permit asynchronous

or sequential tapping between the finger tap and the thumb tap. For example, pressing an input

element 342 within a pre-determined time (e.g., one second) afier pressing and depressing a

oblong-shaped active area 372 would constitute the same action as ifboth were pressed

simultaneously. This time window could be configured by the user to facilitate different

proficiencies in typing or different types of applications—for game applications, the time

window could be quite short, whereas for text input applications, the time window could be

much longer. The time window also could be different for different delineated active areas based

on their intended function in a given application.

Another method to implement full keyboard capability and reduce the number of thumb

taps is map in software the delineated active areas of the second input assembly 350 as follows:

left vertical side 362 of the inverted U-shaped active area 360 to be shift position 1; anywhere

along the horizontal side 364 to be shift position 2; the top—left rectangular-shaped active area

378 to be shifi position 3; the top-right rectangular-shaped active area 374 to be shift position 4;

the bottom-left rectangular-shaped active area 380 to be shift position 5; and, if needed, the

bottom—right rectangular-shaped active area 376. The input elements 342 of the first input

assembly 340 may again be mapped to text fimctionality.

Thus, to input the word “yes”, the user may press the top-right rectangular-shaped active

area 374 representing shifi position 4 with any of his fingers and press the particular input

element 342 representing the letter y with his thumb; then the user may press the top-lefl

rectangular-shaped active area 378 representing index position 3 with any of his fingers and

15

SCEA EX. 1002 Page 293



SCEA Ex. 1002 Page 294

10

15

20

25

30

16300-00200] /

press the input element 342 representing the letter “6” with his thumb; and then the user may

press the bottom-lefi rectangular-shaped active area 380 representing index position 5 with any

of his fingers and press the input element 342 representing the letter “s” with his thumb.

A method of implementing the functionality of a game controller is to assign in sofiware

the input elements 342 of the first input assembly 340 specific game fimctions to take advantage

of the capability of the human thumb, i.e., range of motion and sustained force actuation, and to

map in software the delineated active areas of the pressure sensor pad 354 of the second input

assembly 350 analog control to take advantage of the capability of the human finger, i.e., rapidity

of motion, spatial memory and fine motor control. Thus, as a user’s index finger or middle

finger slides from lefi to right across the oblong-shaped active areas 372, the horizontal side 364

of the inverted U-shaped active area 360, and/or the rectangular active area 370, the input

controller (not shown) may interpret the motion as “increasing” a parameter such as speed, size,

position, etc. Alternatively, the input controller may be programmed to interpret different levels '

of applied pressure to these delineated active areas as the “increasing” parameter, i.e., increased

pressured may represent increased speed, size, position, etc.

In this implementation, the vertical side 362 of the inverted U-shaped active area 360

may be programmed to represent the y-directional (vertical) movement of control of a character

in a game, while the horizontal side 364 of the U-shaped active area 360 may be programmed to

represent the x—directional (horizontal) movement. Movement into or out of the field of view

may be controlled by the lefi and right rectangular buttons 374, 376, 378, 380, thereby allowing

3-D control. Rapid firing of weapons may be accomplished by using the input elements 342 of

the first input assembly 340 or one of the five oblong—shaped active areas 372, with each one

representing a different weapon or action. Complex moves or mode shifis could be

accomplished by combining input elements 342 of the first input assembly 340 with any

delineated active area of the second input assembly 350. In this way, a game developer may

optimize the mapping of delineated active areas based on the best configuration for a particular

game. For example, a game developer could set up control configurations for novice users

differently than for advanced users, such as mapping different numbers or sizes of delineated

active areas, in order to reduce the learning time to be proficient and make game control easier

for first time players.
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Figs. 4a and 4b illustrate front and back isometric views, respectively, of a hand-held

electronic device 402 similar to the device shown in Figs. 3a and 3b, except the second input

assembly 450 includes three input or selection elements 454, 456, 458, which may be

rectangular-shaped touch pads. Each touch pad 454, 456, 458 may transduce the location of the

contact of an object or a user’s finger anywhere on its surface. Also each touch pad 454, 456,

458 may correspond to different programmable functions. Here, touch pad 454 may be disposed

on the back—side surface 414; touch pad 456 may be disposed on the left—side surface 416; and

touch pad 458 may be disposed on the right-side surface 418.

In a hand-held device such as a cell-phone or PDA, the second input assembly 450 may

include a touch—pad located diagonally on the back—side surface 414 with another touch-pad on

the lefl-side surface 416 because a right-handed user’s index finger typically is placed along a]

diagonal path on the back-side surface 414 wrapping around to the left—side surface 416. In that

case, second input assembly 450 may include touch pad 454 and touch pad 456. A user’s finger

may finger may move along the length of the touch-pad strip 454 in order to select the desired

function. For example, a far lefi portion of touch-pad 454 may be mapped to be index position 1,

a far right portion of touch-ad 454 may be mapped to be index position 5, and portions between

the far—left portion and the far right portion of the touch-pad 454 may be mapped to intervening

index positions. Altematively, index position 1 may be mapped to touch pad 456 for right-

handed users and mapped to touch pad 458 for left-handed users. Thus, in this implementation,

text input is similar to that as described with respect to Figs. 3a and 3b. Other configurations of

the active areas of the touch pads 454, 456, 458 are possible and can be tailored to specific

applications. i

Figs. 53 and 5b illustrate front and back isometric views, respectively, of a hand-held

electronic device 502 similar to the device shown in Figs. 3a and 3b, except the second input

assembly 550 includes three input or selection elements 554, which may be actuated by any of

the user’s fingers, typically the user’s index finger or middle finger or a combination of both.

The input elements 554 in this implementation are conventional two-position rockers. Thus, the

second input assembly 550 can provide six index positions at a relatively low cost with passive

tactile feedback built in.

Figs. 6a and 6b illustrate front and back isometric views, respectively, of a hand-held

electronic device 602 similar to the device shown in Figs 3a and 3b, except the second input
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assembly 650 includes three input or selection elements 654, 656, 658. Input element 654 may

be a D-pad input device and input elements 656, 658 may be either digital or analog contact

sensors. The D-pad 654 may be mounted on the center of the back-side surface 614 and mapped

in software to represent one or more index or shifi positions. For example, the D-pad 654 may

be mapped to represent four index positions with each compass heading of the D-pad (e.g.,

North, South, East and West) representing a different index position. A fiflh index position could

be mapped to orthogonal movement of the center of the D-pad 654 into the device 602.

Alternatively, the D-pad 654 may be mapped to represent eight index positions, e.g., the compass

directions North, South, East, West, Northeast, Northwest, Southeast and Southwest may be

mapped. The contact sensors 656, 658 may be used as mode functions, for firing weapons, or

any other functionality specified by an application developer.

Figs. 7a and 7b illustrate front and back isometric views, respectively, of a two-handed

hand-held electronic device 702. A first input assembly 740 including a plurality of input

elements 742 is disposed on the front-side surface 712. A second input assembly 750, including

two input or selection elements 754, 756, is disposed on the back-side surface 714. In this

implementation, the two input elements 754, 756 are rotary dials. Alternatively, rotary dial 754

may be disposed on the lefi-side surface 716 and rotary dial 756 may be disposed on the right-

side surface 718. In a one-handed hand-held electronic device, such as a cell-phone, typically

one rotary dial is needed if placed on the back-side surface 714 or two rotary dials are needed if

placed on the left and right side surfaces 716, 718. Rotation of the rotary dials 754, 756 may be

mapped in software to represent one or more index positions. The rotary dials 754, 756 may be

implemented with detents so that the user can distinguish between separate index positions, i.e.,

tactile feedback may be provided to the user’s finger(s). . .
FIG 8 is a block diagram that illustrates a hand-held electronic device 800, such as a

cell-phone or PDA, upon which the human interface and input system and associated techniques

described herein may be implemented in a communication system. Network link 820 typically

provides data communication through one or more networks to other devices. For example,

network link 820 may provide a connection through local network 822 to a host computer 824 or

to data equipment operated by an Internet Service Provider (ISP) 826. ISP 826 in turn provides

data communication services through the world wide packet data communication network now

commonly referred to as the "Internet" 828. Network link 820 also could provide data
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communication directly to the ISP 826 and Internet 828. Local network 822 and Internet 828

both use electrical, electromagnetic or optical signals that carry digital data streams. The signals

through the various networks and the signals on network link 820, which carry the digital data to

and from electronic device 800, are exemplary forms of carrier waves transporting the

information.

Electronic device 800 can send messages and receive data, including program code,

which includes one or more sequences of one or more instructions, through the network(s) and

network link 820. In the Internet example, a server 830 might transmit a requested code for an

application program through Internet 828, ISP 826, local network 822 and network link 820. In

one aspect, one such downloaded application may be for soflware games to be played on

electronic device 800, which may obtain application code in the form of a carrier wave.

In any of the above implementations, active and/or passive tactile feedback may be

implemented. To provide passive tactile feedback, the input elements of the first and/or second

input assemblies may be combined with a palpable detent, such as a dome cap or dome spring so

that a user can tactilely perceive, through his fingers or thumbs, activation and/or deactivation of

an input element. In one implementation, among others, the palpable detent may be positioned

between the actuator and sensor components of the input elements. To provide active tactile

feedback, one ore more vibratory units or force producing units may be mounted in the hand-

held electronic device and activated to provide tap or index level or other information to a user.

The vibratory unit may be an electric motor with an eccentric mass attached to the motor’s shaft,

a solenoid, a variable reluctance device, a loud speaker or any other vibrator that can provide

tactile feedback. A force producing unit may be a solenoid in non-vibratory mode, a motor, non-

vibratory actuators or any other actuator that can produce forces. A vibratory unit and/or force

producing unit may be provided for each input element . In that case, the vibratory unit and/or

force producing unit may be mounted below the input element so that when the vibratory unit

and/or force producing unit is activated, the vibratory unit and/or force producing unit can push

out the surface of the electronic device to a different level or position depending on the

information to be communicated. Thus, in implementations using a pressure sensor pad or

touch-pad as the input element, a stepped array may be configured to indicate higher and higher

levels of index positions across the touch pad or pressure sensor pad. The vibratory units and/or

force producing units may also be used to provide tactile feedback to indicate the momentary
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achievement of an objective, such as target lock in game applications. Tactile feedback may also

be accomplished by actuators, such as a solenoid, which changes the stiffiiess of the input

element electronically or pushes against the user’s hand or fingers to indicate an event of interest

in the sofiware application.

The computational aspects described here can be implemented in analog or digital

electronic circuitry, or in computer hardware, firmware, software, or in combinations of them.

Where appropriate, aspects of these systems and techniques can be implemented in a computer

program product tangibly embodied in a machine-readable storage device for execution by a

programmable processor; and method steps can be performed by a programmable processor

executing a program of instructions to perform functions by operating on input data and

generating output.

The systems and techniques described above utilize the biomechanics of the thumb and

fingers, i.e., it uses the function of opposition, the fine motor control of the fingers, and the larger

range of motion and stronger actuation provided by the thumb. By using the fingers and thumb

in concert, the number of taps and time needed to accomplish a given function is reduced, the

accuracy is improved, and the natural programming inherent in the human hand replaces the

training required for other systems.

A number of implementations have been~ described. Other implementations may include

different or additional features. For example, other configurations of the one or more input

elements of the first and second input assemblies may be realized. Also, the hand-held electronic

devices described herein may have more or less than six planar or contoured surfaces. Moreover,

the number of input elements in the first and second input assemblies are not limited to the

number of input elements described in the implementations above.

Also, the one or more input elements of the first and second input assemblies may be any

input or selection type known to one of skill in the art, such as keys, buttons, touch pads, other

types ofpads, rockers, sliders, dials, contact sensors or other actuators associated with any

sensor. Each sensor associated with an actuator may include digital momentary on/off switches

or analog sensors, such as pressure sensors (e.g., force sensitive resistors, piezo film sensors, or

capacitive sensors), or positional sensors (e.g., rotary or linear potentiometers or encoders), or

other analog sensors known to those of ordinary skill, or accelerometers or gyroscopes. The first

and second input assemblies may include a combination of these different types of input or
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selection elements, which may be mounted in the configurations shown in the figures or

imbedded within the device to permit control through motion of the overall device.

Moreover, the methods to provide data input, device control or game control may be

performed in a different order and still achieve desirable results. Accordingly, other

implementations are within the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A hand-held electronic device comprising:

a first surface having a plurality of input elements configured to receive input

from a human user through manipulation of the plurality of input elements by one or both of

the human user’s thumbs or a stylus, wherein at least one of the input elements is further

configured to provide selective access to more than one input function; and

a second surface having one or more selection elements configured to be manipulated

by one or more of the human user’s fingers, wherein manipulation of a selection element

causes the input fimction of one or more input elements to change.

2. The device of claim 1, wherein the first and second surfaces are arranged so as

to optimize a biomechanical effect of the human user’s opposing thumb and fingers.

3. The device of claim 1, wherein at least one of the selection elements is a

pressure sensor pad configurable to represent a plurality of delineated active areas, wherein

manipulation of a delineated active area causes the input function of one or more input

elements to change.

4. The device of claim 3, further comprising a shape changing media configured

relative to the pressure sensor pad so as to permit the human user to tactilely discriminate

between the plurality of delineated active areas.
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5. The device of claim 1 further comprising a processor, wherein the processor

receives signals generated by the input elements and selection elements when manipulated by

the human user.

6. The device of claim 1 further comprising an input controller, wherein the

input controller receives signals generated by the input elements and selection elements when

manipulated by the human user and converts the signals into a form suitable to be interpreted

by a processor.

7. The device of claim 1, wherein at least one of the selection elements is a

rotary dial.

8. The device of claim 1, wherein at least one of the selection elements is a D-

pad.

9. The electronic device of claim 1, further comprising at least one palpable

detent, wherein the detent is associated with at least one of the input elements or selection

elements so as to provide tactile feedback to the human user when the human user

manipulates the element associated with the palpable detent.

10. The electronic device of claim 1 fiirther comprising one or more Vibratory or '

force producing units, at least one of the vibratory or force producing units capable of

providing tactile feedback upon the human user’s manipulation of at least one of the input

elements or selection elements.
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11. The electronic device of claim 10, wherein at least one of the vibratory units

provide tactile feedback in response to events occurring in a sofiware application running on

a processor.

'12. A hand-held electronic device comprising:

a first surface having a plurality of input elements configured to receive input

from a human user through manipulation of the plurality of input elements by one or both of

the human user’s thumbs or a stylus, wherein at least one of the input elements is further

configured to provide selective access to more than one text symbol; and

a second surface with one or more input element having one or more

selectable active areas configured to be manipulated by one or more of the human user’s

fingers, wherein manipulation of an active area causes the text symbol of one or more input

elements to change.

13. The device of claim 12 further comprising a controller, wherein the controller

receives signals generated by the human user’s manipulation of the input elements or active

areas.

14. The device of claim 13 further comprising a dome camp positioned above at

least one input element and capable ofproviding tactile feedback to the human user when

the input element associated with the dome cap is manipulated.
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15. The electronic device of claim 13 further comprising one or more vibratory

units capable of providing tactile feedback.

16. The electronic device of claim 13 further comprising one or more force

producing units capable of providing tactile feedback.

17. A method for configuring a human interface and input system for use with a

hand-held electronic device, the method comprising:

disposing on a first surface a plurality of input elements configured to receive

input from a human user through manipulation of the plurality of input elements by one or

both of the human user’s thumbs or a stylus, wherein at least one of the input elements is

further configured to provide selective access to more than one input function; and

disposing on a second surface one or more selection elements configured to be

manipulated by one or more of the human user’s fingers, wherein manipulation‘of a selection

element causes the input function of one or more input elements to change

18. The method of claim 17, wherein each input element is labeled indicating

each input function that can be selectively accessed by the input element.

19. The method of claim 17 further comprising connecting a controller to the

input elements and selection elements, wherein the controller is capable of receiving signals

generated by the human user’s manipulation of one or more of the input elements or selection

elements.
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20. The method of claim 19, wherein at least one selection element having a

plurality of active areas configurable by the controller to form a plurality of delineated active

areas.

21. The method of claim 20 further comprising positioning a shape changing

media relative to the one selection element having a plurality of active areas so as to permit

the human user to tactilely discriminate between the plurality of delineated active areas.

22. The method of claim 17, wherein the first and second surfaces are disposed so

as to optimize a biomechanical effect of the human user’s opposing thumb and fingers.

23. The method of claim 17 further comprising positioning a palpable detent with

at least one input element or selection element so as to provide tactile feedback when

manipulated by the human user.

24. A method for inputting data on a hand-held electronic device having a first

surface with a plurality of input elements configured to receive input from a human user

through manipulation of the plurality of input elements by one or both of the human user’s

thumbs or a stylus, wherein at least one of the input elements is further configured to provide

selective access to a plurality of symbols in a data input mode, wherein each of the plurality

of symbols is associated with a unique index position identifier, and a second surface having

one or more selection elements configured to be manipulated by one or more of the human

user’s fingers, wherein each selection element corresponds to one of the unique index

position identifiers, the method comprising:
26
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determining the index position identifier of a desired symbol to be inputted;

pressing the selection element corresponding to the index position identifier of

the desired symbol with any finger; and

pressing the input element configured to provide selective access to the

desired symbol with any thumb or the stylus.

25. The method of claim 24, wherein each input element is labeled indicating

each symbol that can be selectively accessed by the input element and a positional order in

which each symbol can be selectively accessed.

26. The method of claim 24, wherein determining the index position identifier of

the desired character to-be inputted comprises:

locatingthe input element configured to provide selective access to the

desired symbol; and

counting from left to right the number of symbols preceding the desired

symbol labeled on the located input element, wherein the index position identifier of the

desired symbol is the number of symbols preceding the desired symbol plus one.

27. The method of claim 24, wherein at least one of the input elements or

selection elements is further configured to provide selective access to a plurality of modes, at

least one of the modes is the data input mode, the method further comprising enabling the

data input mode.
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28. A method for a human user to input data on a hand-held electronic device

using an interface and input system comprising a plurality of input elements in a thumb-

manipulated assembly, wherein at least one input element is mapped to more than one text

function, and one or more selection elements in a finger-manipulated input assembly,

wherein each selection element is mapped to a unique shift position, the method comprising:

pressing a desired selection element with a human a finger to select a desired

shifi position; and

pressing a desired input element of the thumb-actuated input assembly with a

human thumb to input a desired text character.

29. A hand-held electronic device comprising:

a first input assembly disposed on a surface of the electronic device, wherein

the first input assembly comprises a plurality of input elements configured to be actuated by

a human user’s thumb;

a second input assembly disposed on a different surface from the first input

assembly so as to optimize a biomechanical effect of the human user’s opposing thumb and

fingers, wherein the second input assembly comprises one or more input elements configured

to be manipulated by one or more of the human user’s fingers, wherein at least one input

element being a configurable sensing surface so as to provide a plurality of delineated active

areas; and

a memory comprising a mapping of the configurable sensing surface to the

plurality of delineated active areas.

28

SCEA Ex. 1002 Page 306



SCEA Ex. 1002 Page 307

10

16300-00200] /

ABSTRACT

A human interface configured to optimize a biomechanical effect of a human user’s

opposing thumb and fingers by including, on one surface, one or more software configurable

input elements manipulatable by a user’s thumb(s) or a stylus, and, on another surface, one or

more software configurable selection elements manipulatable by a user’s finger(s). A

selection element may be a pressure sensor pad configurable to represent delineated active

areas that are mapped to one or more input functions. Shape changing media may be

provided to permit a user to tactilely discriminate between delineated active areas. Tactile

feedback may be provided to a user through palpable detents, vibratory or force producing

units. Inputting data may include mapping each selection element to a shift function,

mapping each input element to text functions, and using the selection elements to shift

between text functions associated with an input element to input a desired text function.

10341791 .doc
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2003. The documents evidencing ownership have been reviewed and to the best of the assignee's

knowledge and belief, title is in the assignee.

CERTIFICATE OF MAILING BY EXPRESS MAIL

Express Mail Label No. EV 399290794 US

October 31 2003 

Date of Deposit

SCEA EX. 1002 Page 319



SCEA Ex. 1002 Page 320

’ 3.~'

'1

Applicant : Beth Marcus, et a1 Attomey’s Docket No.: 16300-002001
Serial No. :

Filed : October 31, 2003

Page : 2 of 2

Please direct all communications regarding the application to PTO Customer No.

20985.

M¢m
Signature:

Typed name: Beth Marcus

Title: President

Assignee: Marcus Ente rises Ltd. 

JPS/nsg

Fish & Richardson PO

12390 El Camino Real

San Diego, California 92130

Telephone: (858) 678-5070

Facsimile: (858) 678-5099

pow.doc
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Attomey’s Docket No.: 16300-002001

\ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
I

Applicant : Beth Marcus, et a1 Art Unit : Unknown
Serial No. : To be assigned Examiner : Unknown
Filed : October 31, 2003

Title : HUMAN INTERFACE AND INPUT SYSTEM

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Applicant submits the references listed on the attached form PTO-1449.

This statement is being filed with the application. Accordingly, only copies of foreign

patent documents and non-patent literature are enclosed. Please apply any charges or credits to

Deposit Account No. 06-1050.

Respectfully submitted,

Date: [agBtlé § t
. Schnurer

Reg. No. 52,196

Fish & Richardson P.C.

12390 El Camino Real

San Diego, California 92130

Telephone: (858) 678-5070

Facsimile: (858) 678-5099

10342152.doc

CERTIFICATE OF MAILING BY EXPRESS MAIL

Express Mail Label No. EV 399290794 US

October 3] 2003 

Date of Deposit
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H" v;

Sheet 1 of 2

Substitute Form PTO-1449 US. Department of Commerce Attorney's Docket No. Application No.

(Modified) Patent and Trademark Office 16300-002001 to be assigned

Information Disclosure Statement Applicant

by Applicant Beth Marcus, et a1 (Use several sheets if necessary) Filing Date Group Art Unit

October 31, 2003 to be assigned

U.S. Patent Documents

 

 
 

 

Nur3n1l:er 12/23:; D. Patfnltee IfAn-roriate-—_ -
—u_—— ———-———=_—
-u——--——
—-———-——
—-———-——
—-———-—_
—--——-——
—-———-——
--_——-——
--—-—-——
—-—_—-——
—-———-_—
—-_——-——
—-_——-——
—-———-——
--_——-——
—-———-—_
—-———-——
—-—_—-—_
—-———-——
—-———--— 

 

       

 Forei n Patent Documents or Published Forei o‘n Patent Aw olications

Examiner Desig. Document Publication ‘
initial lD

--   
TranslationCountry or

Number Date YesPatent Office Class Subclass    

Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form withnext communication to an olicant. 
Substitute Disclosure Form (PTO-1449)
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Sheet 2 of

Substitute Form PTO 1449 U S Department of Commerce' - . . Attorney's Docket No. Application No.

(Modified) Patent and Trademark Office 16300-002001 to be assigned

Inf rmati n Discl sure Statement App'icam

by Applicant Beth Marcus, et a1

(Use several sheets if necessary) Filing Date Group Art Unit

October 31, 2003 to be assigned

Other Documents include Author, Title, Date, and Place of Publication

Examiner Desig.
Initial ID

Buxton, “A Directory of Sources for Input Technologies”, 10/1/2003,
h 1 ://wwwbillbuxt___+n.com/In utSources.htm1

--Z “Introducing the Dvorak Keyboard”, http://www.mwbrooks.com/dvorak/Innovative Ergonomic Solutions, Cirque Pocket Keyboard, h :.//www1esroducts.com/kc-misc-
Lockethtml

Buxton, “Human Input to Computer Systems: Theories, Techniques and Technology”,
h 1://bi11buxton.com/in-utManuscriot.htlm

ABB Buxton, “An Introduction to Human Input to Computers”, 6 April 1999,
h 1 :.//wwwb—__illbuxtoncom/1n utOlIntroduction. .df

--Unidentified and Undated Document discussing alternative designs to QWERTY Keyboard, pages2- 10

 
 

 

 

 

 

  
 

 
   

 

 
 
 
 

 
 

 
  

 

 

 
 
  

 

 
  
  

Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form withnext communication to an oiicant, 
Substitute Disclosure Form (PTO-1449)
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PATENT APPLICATION SERIAL NO.

US. DEPARTMENT OF COMMERCE

PATENT AND TRADEMARK OFFICE

FEE RECORD SHEET

11/06/2003 M30831 00000068 10699555

01 “32001 385.00 01’
02 FC:2201 129.00 OP 1"
03 FC:2202 01.00 0? ‘

PTO-1556

(5/87)

'U.S. Govemment Printing Office: 2002 — 489v267/69033 SCEA EX.1 002 Page 324



SCEA Ex. 1002 Page 325

Application orgocket Number

PATENT APPLICATION FEE DETERMINATION RECORD
Effective October 1, 2003  

CLAIMS AS FILED - PART I SMALL ENTITY ‘ OTHER THAN
' Column 1 Column 2 TYPE I: OR SMALL ENTITY

 
  

RAT

38500 OR BASIC FEE 770.00

OR X318:

'I1m ITI

 
 
 

 

ll

OR xee:

QR +290:

* If the difference in column 1 is less than zero, enter “0" in column 2 OR TOTAL

CLAIMS AS AMENDED - PART II - OTHER THAN

Column 1 SMALL ENTITY OR SMALL ENTITY

CLAIMS ADDI-REMAINING

AFTER RATE TISQEAL‘AMENDMENT

 
 

 
 
 

 

 
HIGHEST
NUMBER

PREVIOUSLY
PAID FOR

 
 
 
 AMENDMENTA

 
 
 

 

HIGHEST
NUMBER

PREVIOUSLY
PAID FOR

 
 
 

ADDI-

RATE TIONAL '
FEE

 
REMAINING

AFTER
AMENDMENT 
 

5
9K)x I—l—l(o0091,194{-3I?

m?

AMENDMENT3 53E’.

 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM

 
 
 
 

 

+N(D0
II

TOTAL
ADDIT. FEE

  

 
 
 
 
 

CLAIMS
REMAINING

AFTER
AMENDMENT

HIGHEST
NUMBER

PREVIOUSLY
PAID FOR

 
 
 

ADDI-

TIONAL

FEE

RATE

X$18=

X86:
AMENDMENTC
  FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM

 
 
 
 

+290:

TOTAL
ADDIT. FEE .

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

FORM PTO~875 (Rev. 10/03) Patent and Trademark Office. US. DEPARTMENT OF COMMERCE

. ' SCEA EX. 1002 Page 325


