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PO. Box 1450
Alexandria, VA 22313-1450

WWW.USPIO.gOV

AfllLlEfl
NOV 0 6 2013

OFFICE OF PETITIONS

 

 
  

MAURIEL KAPOUYTIAN WOODS LLP

27 W. 24TH STREET

SUITE #302

NEW YORK NY 10010

 
 

 

In re Patent No. 7,280,097

Issued: October 9, 2007 . :

Application No. 11/249,009 : NOTICE

Filed: October 11, 2005 '

Attorney Docket No. 10046-2000400

This is a notice regarding your request for acceptance of a fee deficiency submission under 37 4
CFR 1.28 filed October 9, 2013.

On September 1, 1998, the Court of Appeals for the Federal Circuit held that 37 CFR 1.28(c) is

the sole provision governing the time for correction of the erroneous payment of the issue fee as

a small entity. See DH Technology v. Synergystex International, Inc. 154' F.3d 1333, 47

USPQ2d 1865 (Fed. Cir. Sept. 1, 1998).

The Office no longer investigates or rejects original or reissue applications under 37 CFR 1.56.

1098 Off. Gaz. Pat. Office 502 (January 3, 1989). Therefore, nothing1n this Notice18 intended

to imply that an investigation was done.

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

This patent is no longer entitled to small entity status. Accordingly, all future fees paid in this

patent must be paid at the large entity rate.

Telephone inquiries concerning this decision should be directed to the undersigned at (571) 272-
7751.

/Joan Olszewski/

Joan Olszewski

Office of Petitions
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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, Virginia 22313-1450wwwusptogov
> 'LIF

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

 
 
   

11/249,009 10/11/2005 Elaine Chen 09096-8004.U800

CONFIRMATION NO. 9446

97075 POWER OF ATTORNEY NOTICE

Perkins Coie LLP - SDO General

PO Box 1247 lllllllllllllllllIllllIllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll00000006 453820
Seattle, WA 98111-1247

Date Mailed: 10/17/2013

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/04/2013.

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 The Power of Attorney to you in this application has been revoked by the assignee who has intervened as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

/dtVern0n/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Trademark Office
Addl'fiss. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wvwmlspto .gov

1 1/249,009 10/ 1 1/2005 Elaine Chen

 
 
   

CONFIRMATION NO. 9446

51417 POA ACCEPTANCE LETTER

Mauriel Kapouytian Woods LLP

27 W. 24th Street lllllllllllllIllIllllIIILIIIIIIIIIllllIllllllllllllllllllllllllIlllllllllllllllllllllllllll00000006 45389
Suite #302

New York, NY 10010

Date Mailed: 10/17/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/04/2013.

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.

/dtvern0n/

 

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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1‘1

v110—09-13;06244PM;MKTLLP 15712736500 :2125295132 # 2/ ‘3

Attorney Docket No; 10046-2000400
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

first Named Inventor: Beth Marcus- f

Application No.: 11/249,009 Patent Number: 7,280,097

Filing Date: October 11, 2005 Issue Date: October 9, 2007

Title: HUMAN INTERFACE INPUT

‘ ACCELERATION SYSTEM

FEE DEFICIENCY STATEMENT AND PAYMENT UNDER 37 C.F.R. l.28

lVIailEitol)
COmmissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Dear Sir:

Assignee has recently learned that the amount paid for the '3.5 year maintenance fee for the
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. 50-42421n the amount of

$1110.00, referencing docket number 10046—2000400; This 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 required under 37 CPR. 1.28(c) is provided below.

 
 

 
 

 
 

 

 

  
 Current Large Entity; . Deficiency
Fee Amount

$1110 .1

16/11/2313 nanusunn essences 594242 7286397

91 FC:1599 1118.88 nn

Date Paid

——Paid

March 10, 2011 $490 3.5 Year

Maintenance

I Fee _

PAGE 211‘ RCVD AT 10l9l2013 7:39:12 PM [Eastern Daylight Tlme] ' SVR2W-PTOFAX-002l14 ‘ DNIS:2735500 ’ 0802212529513? DURATION (mm-ss):00-59
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I ~

,110-09-13;06244PM;MKTLLP _ 15712736500 :2125295132 # 3/ 3

Application Serial No.: 11/249,009 IAttorncy Docket No.: 10046-2000400

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

required by this paper to Deposit Account No. 50-4242, referencing docket no. 10046-2000400.

. Dated: October 9, 2013 ’ Respectfufly submitted,

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

Michael Mauriel

Registration No.: 44,226

Maurie] Kagouytian Woods LLP
27 West 24 Street, Suite 302

New York, New York 10010

(212) 529-5131 . ’

Attorney for Applicant

PAGE 313‘ RCVD AT 101912013 7:39:12 PM [Eastern Daylight Time] ' SVRMJ’TOFAX-OWH ' DNIS:2736500 ' 0810:2125295132‘ DURATION (mm-ss):00-59
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r.10-09-13:06244PM;MKTLLP 15712736500 :2125295132 # 1/ 3 V'

NwYork 01ft: ‘ Califomia om»: ' WW-mkwflp-com
27 W. 24'“ 5mm Suite .102 1517 Nonh Point Sum l 454
New York, New York 10010 San Franckco, Californ'n 9417.!
Phone: 212-529-5131 Phom: 415-992-3420
Fax: 212-529-5 [32 Fax: 415-992-3421

Email: info-nw-Pmlmflp.m Email: infoca@rnkwllp.wm 

FAX COVER SHEET

DATE: October 9, 2013

T0: Maintenance Fee Branch

FAX: 571-273-6500

FROM: - Michael Maurie]

RE:. ' . Fee Deficiency
US Patent Application No. 11/249, 009; Patent No.

7,280,097

PAGES: 3 (including cover)
 

Contents: _

1. Fee Deficiency Statement and Payment under 37 C.F.R. 1.28

9% Resewdilwa 10W owhj only Page
M5 hmflSMiij-e.LAM/th?jo ow/ 19x
WW. ?\W-C Do M0173 .v «2.2.ng

W094” AcoowwE/ch'ccc/ Laval-M WW6

PAGE 113 ' RCVD AT 10EI2013 7:39:12 PM [Eastern Daylight Time] ' SVRIW-PTOFAX-002f14' DNIS:2736500 ' CSlDi2125295132 ‘ DURATION (mm-ss):00-59
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PTO/SBIBO (11-08)
Approved for use through 11130l2011. 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

|:| 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 PTOISBI96 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.

SIGNATURE of Assignee of Record

The individual whose si_ ture and title is supplied below is authorized to act on behalf of the assignee
,,

4/ L: h
m 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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Electronic Acknowledgement Receipt

International Application Number: —

Title of Invention: HUMAN INTERFACE INPUT ACCELERATION SYSTEM

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC111(a)

Payment information:

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number P Message Digest Part /.zip (if appl.)

584812

 
100462000400_Changeaddress

.pdf
Change ofAddress 83:1237e6c26425c88762e4ff06497b2e434

27ab

Information:

SCEA Ex. 1002 Page 8
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. . . 464826
ASSIgnee showmg of ownershlp per 37

CFR 373. 100462000400_POAtrans.pdf f9443e315b1b6013d49c3b9d93966d7ee1c
fddae

Power of Attorney 100462000400_POA.pdf e2b7040ffa059dc4b67b89126:1d7e33aa0
9ee1 1

Information:

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/AlA/123 (08-12)
Approved for use through 11/30/2014. OMB 0651-0035

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

7,280,097 

CHANGE OF Issue Date
CORRESPONDENCE ADDRESS October 9‘ 2007

Patent App'icam” “timber

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

Alexandria, VA 22313—1450 Attorney Docket 100462000400Number

 

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 44225

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 October4, 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.

SCEA EX. 1002 Page 10
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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.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(0)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

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

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

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

SCEA Ex. 1002 Page 11
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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; Elaine Chen; Rob Podoloff; Lorraine Wheeler

Application No./Patent No.: 7,280,097 Filed/Issue Date: October 9, 2007

Titled: HUMAN INTERFACE INPUT ACCELERATION 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: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, Elaine Chen, Rob Podoloff, Lorraine Wheeler To: ZeetOO, Inc. 

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

Reel 017151 , Frame 0097 , or for which a copy thereof is attached.

2_ From: Zeetoo, Inc. 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.

[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/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(c1

3_ 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.

4_ From: Zeemote, Inc. To: Zeemote, 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.

5_ 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

6. From: Zeemote, LLC

, or for which a copy thereof is attached.

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.

E 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 October 4, 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.
A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.
A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(0)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General

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

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

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

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addless. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Virginia 22313-1450wwwusptdgov
> 'LIF

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

 
 
   

1 1/249,009 10/ 1 1/2005 Elaine Chen 19146-0005001

CONFIRMATION NO. 9446

20985 POWER OF ATTORNEY NOTICE

FISH & RICHARDSON P.C. (SD)

PO. BOX 1022 lllllllllllllllllIllll"1111111IllllllllllllllIllllIllwlllllUIllllllllHlIllllllllll00000004627 77
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).

/tmwilliams/

 

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, Virgmia 22313-1450wwwusptdgov
[IF

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

 
 
   

11/249,009 10/11/2005 Elaine Chen 19146-0005001

CONFIRMATION NO. 9446

97075 POA ACCEPTANCE LETTER

Perkins Coie LLP

PO Box 1247 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll00000004627 50
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.

/tmwilliams/

 

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; US. 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.

15STATEMENT UNDER 37 CFR 3-73lbl

Applicant/Patent Owner: Beth Marcus et a1. 

Application No./Patent No.: 7,280,097 Filed/Issue Date: October 9, 2007

Titled: HUMAN INTERFACE INPUT ACCELERATION 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:

Beth MARCUS, Elaine CHEN,
Rob PODOLOFF,

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

Reel 017151 , Frame 0097 , or for which a copy thereof is attached.

2. From: Zeetoo, Inc. 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.

3. From: Zeemote, Inc. To: Fish & Richardson, 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.

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

 

 
09096-8004. U SOO/LEGAL19486857. 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: Fish & Richardson, PC. 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.

. From: Zeemote Inc. To: Zee 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: Zeemote, Inc. To: Zeemote 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.

. From: To:

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

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

. From: To:

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

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

  

 

09096-8004. U SOO/LEGAL19486857. 1
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Electronic Acknowledgement Receipt

International Application Number: —

Title of Invention: HUMAN INTERFACE INPUT ACCELERATION SYSTEM

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC111(a)

Payment information:

File Listing:

Document . . File Size(Bytes)/ Multi Pages

364978

 
Assignee showing of ownership per 37

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

71cbe6b0903fdc2e3b112caea8aad0b2e39
9b5e6

Information:
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Total Files Size (in bytes) 364978

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: COMNHSSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.msptogov

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

 
1 1/249,009 10/09/2007 7280097 19146—005001 9446

20985 7590 09/19/2007

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 0 day(s). Any patent to issue from the above—identified application will include

an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee

payments should be directed to the 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):

Elaine Chen, Arlington, MA;
Rob Podoloff, Framingham, MA;
Lorraine Wheeler, Billerica, MA;
Beth Marcus, Bedford, MA;

IR103 (R . 11/05)
6V SCEA Ex. 1002 Page 22
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l
UNITED STATES DEPARTMENT OF COMMERCE i
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box I450
Alexandria, Virginia 22313-1450
www.usplo,gov

UNITED STATES PATENT AND TRADEMARK OFFICE i? 
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

1 ”249,009 10/ l 1/2005 Elaine Chen 19146-00500] 9446

”985 7”" ”8’2“”

nsmmcumsomc —
PO. BOX 1022 osomo. RICARDO

MINNEAPOLIS, MN 55440-1022 ART UNIT PAPER NUMBER

2629

MAIL DATE DELIVERY MODE

08/24/2007 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07) SCEA Ex 1002 Page 23
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UNITED STATES DEPARTMENT OF COMMERCE

US. Patent and Trademark Office
Addrw: COMMISSIONER FOR PATENTS

P.O.Box1450

Alexandria, Virginia 22313-1450

APPLICATION NO.I FILING DATE FIRST NAMED INVENTORI ATTORNEY DOCKET NO.

CONTROL N0. PATENT IN REEXAMINATION

 
11249009 10/11/05 CHEN ET AL. 19146—005001

FISH & RICHARDSON, PC
R0 BOX 1022 RICARDO L. OSORIO
MINNEAPOLIS, MN 55440-1022

ART UNIT PAPER

2629 20070816

DATE MAILED:

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner for Patents

Information Disclosure Statements filed on 5/17/2007 and 8/2/2007 have been accepted and considered by the examiner.

  
RICARDO OSORIO

PRIMARY EXAMINER

PTO-90C (Rev.04-03)

SCEA Ex. 1002 Page 24
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5/I7/zoo7
Sheet _1_ of.1_

Substitute Form PTO-1449 US. Department 01 Commerce Attorney's Docket No. Application No.

(Modified) Patent and Trademark Office 19146-005001 1 “249,009

Information Disclosure Statement Applicant

by Applicant Beth Marcus, et a1 (Use several sheets it necessary) Filing Data Group Art Unit

October 11, 2005 2629

U.S. Patent Documents

Examiner Desrg Document Publication -Initial Number Date Patentee Class

/R.O./ 2003/0083114 May 1, 2003

 

 

  

   
  

Filing Date
If‘ t coron'ate

 

 
ID I

_-
-u
_-
_-
_-
_-
_-
_-  

 
  

 

  Forei. n Patent Documents or Published Forei n Patent . . olications

  

 
 

 

 
 

Examiner Desig.‘ Document Publication Country or @—lnitial 10 Number Date Patent Office Class _m
_

IR-m _==_=
mm mm _====

—
mm _E-==—-
/R-0-/ -EP1376319 ““2’2004 _———=
--_—_----

        Other Documents include Author, Title, Date, and Place of Publication
Examiner Desig.

initial lD

AQ “Developer’s Guidelines BluetoothTM HID remote control (K700, S700, V800 series)” SonylR-O-l Ericsson, October, 2004

_-
_-
_-

 

 
 

  

Examiner Signature Date Considered

/Ricard0 Osorio/ (08/16/2007) 08/16/2007
EXAMINER: Initials citation considered. Draw line through citation it not In conformance and not considered. Include copy of this form withnext communication to a . licant. 

Substitute Disclosure Form (PTO-1449)
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E/z/ZOCW
Sheet L of_1_

Substitute Form PTO-1449 U.S. Department of Commerce Attorney’s Docket No. Application No.

(Modified) Patent and Trademark Office 19146-005001 1 1 /249,009

Information Disclosure Statement Appllcant

by Appllcant Beth Marcus, ct a1 (Use several sheets if necessary) Filing Date Gnoup Art Unit

October 11, 2005 2629

U.S. Patent Documents

Examiner Desig Document Filing Date
Initial I Number Publication Date ' Patentee If ‘ . nororiate

m 2004/0107303 A1 06/03/2004 MULLIGAN
Illi-

  

  

  
Class

' . "u U W

/R O./ 2003/095156 A1 05/22/2003 KLEIN et al

D

A

AC

—

-

 

  

  
 

   
Forei . n Patent Documents or Published Forei- n Patent A Iications 

 
 

  
   

Examiner Desig. Document Publication Country orWm
m-—--====
—-__—====

—====
-=_-===

EP 1 376 319 A1 01/02/2004 -——_

Othe Documents include Author, Title, Date, and Place of Publication
l‘

Examiner Desig.
Initial ID

 

 

Examiner Signature Date Considered  

 
/Ricardo Osorio/ (08/16/2007) 08/16/2007

EXAMINER: Initials citation considered. Draw line through cltation if not in conformance and not considered. Include copy of this form withnext communication to a- aliwnt.

Substitute Disclosure Form (PTO-1449)
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\
s——.—5

1 08/1T/2007 18:01 FAX 1 858 878 5088 ‘ FISH AND RICHARDSON \ ION/004

' RECEIVED
> PART B - FEE(S) TRANSMITI‘AL CENTRAL FAX CENTER

Corn lete and send this form, together with a llcable feds) to: Mali Mali Stop ISSUE FEE f ‘p PP ' , Commissioner for Patents AUG 1‘ 7 2007
PO. Box 1450

' Alexandria, Virginia 22313-1450
or m (571) 273-28851

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required)._ Blocks I through 4 should be
completed where appropriate. All fllnher co ondencc including the Patent, advance orders and nonfication of maintenance fees Will be mailed to
the current corres dcnee address as indicate unless corrected below or directed otherwise it Block I, by (a) specrfying a new correspondenceaddress and/or irtdlcmin a crate "FEB ADDRESS" for maintenance fee notifications.

CURRENT CORRESPONDBNU! ARDEN (Now WEI/Mun any tantalum urn—mud: 1) Note: A certificute of mailing can only be u5cd for domestic mailin

' of the Fee(s)1‘rt1nsmittsél. 'Il'llirsfittgdficlate cannot the used foriany ot orseen an n acre. so a noun sue aaansss mentor

20985 7590 05/17/07 :brm 0:9ng &I have its own cmpfigtlli of mailing or gnransmrssron.

. Certificate of Malling or ransrnission
l hereby cert: that this Fee(s) Transmi is being deposited with tho

Urntcd States ostal Sen/ice with anfficientgtosta for first class mail

 
   

FISH 8c RICHARDSON P.C. in ancnvelope addressed to the Mail Sto 1 SUE EB above,
P.O. Bor: 1022 agar-1g facsrmrle transmitted to the US TO, 0n the duct looted
Minneapolis, MN 55440-1022 . Julio H. Giordano

'Auguat 17, 2007
mommpocmso.

11/149,009 10/1 mans Elalnc Chen is utmosoot 9446

TITLEOF INVENTION: HUMAN INTERFACE INPUT ACCELERATION SYSTEM .

SMALL ENTITY ISSUE FEE wane/man rar- Tom. rats 3 bus
so

  

 
 

 
  

 

Ionprtwllimrll yes rmim-ty Paid , Previously raid 08/17/2007

—:-:Josottlo. RICARDO 1529

l. Grange oi‘ corrupondcnee address or indication of "Fee Address" (37 ‘ 2. For printing on the patent that pay :. list-{1) the I
CPR 1.363). names ofup to Bushland patent also new or 1. Fish & Richardson EC.

agents OIL allomatively. (2) the name ofa single
 Grange ft: ndc-nw nddrlxa or [Correspondence .

Lilies: fort: Pig/33122) attached. ( Orange 0 firm (hm/ma a! a member a re rcred mm or 2_
' . . . . , , agcnt) and the names of up to rcgisnzred patent

I ] .Tee Addrfis ' il'fltcallolt (0" HF” Addflfi" Indication form ”mm,” or BEUIE. "no name [3 “find. no “m 3PTO/SHAW; Rev 03-02 or more recent) attached. Ula til it Cultomt‘ will be printed. .
 

Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE. PATENT (print or type)
PLEASE NOTE: Unless an out out is identified below, no mi data will r on the patern. Inclusion of use" .ee data is on! approprimvwh ' am has beenpreviously submitted to the USI’PO or is being submitted turning-agate cover. rrrplcdnn orthls form is NOT a El: . 'arta for min); .“n assignment.“ an WIN
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(54) Title: METHODS AND APPARATUSES FOR TRACKING THE ACTIVE WINDOW OF A HOST COIVIPUT'ER IN A REMOTE
COMPUTER DISPLAY WINDOW

PROCESS NEW ACTIVE WINDOW
MESSAGE

COMPUTE INTERSECTION OF ACTIVE
WINDOW RECTANGLE AND

VI EWPORT RECTANGLE

  

  
  
   
 
  

   
  
  
  
  
   
  
  
  
  
  
   

(57) Abstract

A remote application on a remote computer in-
teracts with a host application on a host computer
so as to present in a remote application display win-
dow of the remote computer display a portion of the
host computer screen image which intersects the fore—
ground window of the host computer. A method per—
formed by a remote application on a remote computer
involves receiving a new active window message spec-
ifying an active window rectangle from the host ap-
plication on the host computer, determining whether
or not the moveable viewpon rectangle (which defines
the portion of the host computer display image to be
displayed in the remote application display window
of the remote computer display) intersects the active
window rectangle, and moving the moveable viewport
rectangle so as to intersect the active window rectan-
gle if necessary. In the preferred embodiment, the
new position of the moveable viewport rectangle is
calculated so as to center the image of the host actige
window within the remote application display window
if the active window rectangle’s dimensions are less
than the moveable viewport rectangle’s dimensions; if
the moveable viewpon rectangle’s dimensions are less
than the active window rectangle’s dimensions, then
the new position of the moveable viewport rectangle is
calculated so as to left and/or top align the moveable
viewport rectangle and the active window rectangle.
In the preferred embodiment, the moveable viewport
rectnagle is smoothly scrolled from its old position to its new position by accelerating the movement of the moveable viewport rectangle
during the first half of the scroll, and decelerating the movement of the moveable viewport rectangle during the second half of the scroll.

501

 
  
  

 

502

 

 
  

 

 

NO INTERSECTION

(INTERSECTION = = FALSE) ? ?

MOVE VIEWPORT RECTANGLE TO 506
INTERSECT ACTIVE WINDOW

RECTANGLE

*(Referred to in PCT Gazette No. 45/2000, Section II)

SCEA EX. 1002 Page 34



SCEA Ex. 1002 Page 35

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CM
CN
CU
CZ
DE
DK
EE

 

|_____________________________

Albania
Armenia
Austria
Australia

Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso

Bulgaria
Benin
Brazil
Belarus
Canada
Central African Republic
Congo
Switzerland
COte d‘lvoire
Cameroon
China
Cuba
Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI
LK
LR

Spain
Finland
France
Gabon
United Kingdom
Georgia
Ghana
Guinea
Greece
Hungary
Ireland
Israel
Iceland

Italy
Japan
Kenya
Kyrgyzstan
Democratic People's
Republic of Korea
Republic of Korea
Kazakstan
Saint Lucia
Liechtenstein
Sri Lanka
Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho
Lithuania
Luxembourg
Latvia
Monaco

Republic of Moldova
Madagascar
The former Yugoslav
Republic of Macedonia
Mali
Mongolia
Mauritania
Malawi
Mexico
Niger
Netherlands

Norway
New Zealand
Poland
Portugal
Romania
Russian Federation
Sudan
Sweden
Singapore

SI Slovenia
SK Slovakia
SN Senegal
SZ Swaziland
TD Chad
TG Togo
TJ Tajikistan
TM Turkmenistan
TR Turkey
TT Trinidad and Tobago
UA Ukraine
UG Uganda
US United States of America
UZ Uzbekistan
VN Viet Nam
YU Yugoslavia
ZW Zimbabwe

SCEA EX. 1002 Page 35

 



SCEA Ex. 1002 Page 36

WO 00/10077

10

15

20

25

METHODS AND APPARATUSES FOR

TRACKING THE ACTIVE WINDOW OF A HOST CONIPUTER

IN A REMOTE CONIPUTER DISPLAY WINDOW

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

The present invention pertains to the field of controlling a host computer

from a remote computer, and more particularly to host and remote computers

running an operating system that uses windows for various applications and

utilities. Specifically, the present invention relates to remote control of a host

computer where the display viewport of the remote computer display used for

the remote application to display a duplicate of the host screen image is less

than the display area of the host display.

2. DISCUSSION OF THE RELATED ART

In IBM compatible personal computers which run the Windows

operating system, Symantec Corporation has developed a program called

pcAnywhere for allowing remote access of a host computer from a remote

computer. For example, a user’s office personal computer may have network

connections, files, programs, and other capabilities which the user may want

to access when the user is away from his office in which his office personal

computer is located. To allow remote access using the pcAnywhere program,

the user starts the pcAnywhere host application on his office (host) computer

and leaves the host computer running. The host computer may be secured from

unauthorized use by a passworded screen saver or other utility.
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When the user desires to access the host computer from a remote

computer, he dials in or connects by some other means to the host computer

from a remote computer using the pcAnywhere remote application. With the

increasing popularity of hand—held Windows CE computers as the remote

computer, it is often not possible to duplicate the entire host computer screen

image on the remote computer. The pcAnywhere remote application provides

the remote user with the ability to scroll around on the host computer display.

However, frequently it is not evident to a remote user to which portion of the

host computer display he should pan to find the active window of the remote

computer.

This phenomenon is exceptionally problematic in the context of

applications running on the host computer which spawn temporary new

windows requiring some user input in order to continue any activity on the host

machine. For example, the remote user might be using a word processing

application running in a display window on the host computer, and upon

attempting to save the a file within the word processing program, the word

processing application might spawn a small window which would pop up in an

area of the host computer display not shown on the small remote display, so

that the remote user viewing the host computer display screen image through

the pcAnywhere remote application display window of the remote computer

would not be able to see the spawned window that required input in order to
continue.

For example, if the word processing application upon being directed to

save a file pops up a window that says “file already exists, replace existing file

with this file?” and includes yes and no buttons within the small window, then

unless the small pop-up window is viewable within the pcAnywhere remote

application display window of the remote computer, then the remote user may
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inaccurately view his system as being frozen. The remote user will not see the

pop-up window of the host computer through the remote application display

window, and therefore will not be able to provide the yes/no response to the

pop—up window, and therefore will not be able to continue using the word

5 processing application running on the host computer. Moreover, the remote

user will not necessarily even lmow that the pop—up window has appeared on

the host computer. The remote user will merely observe that no input into the

regions of the host computer displayed on his remote display is possible, and

therefore may erroneously conclude that his system has crashed.

10 As is apparent from the above discussion, a need exists for a method

which would automatically focus or pan the remote application display screen

image upon the portion of the host computer which is currently active and

requiring input.
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SIJMIVIARY OF THE INVENTION

When the viewport of a remote application display window on a remote

computer for remote access of a host computer is smaller than the host

computer display, only a portion of the host computer screen image can be

displayed on the remote application display window. If the active window of

the host computer is not visible in the remote application display window, then

the remote user is unable to see the active window of the host computer and

may believe that the host computer is frozen, or will not be able to easily

understand what is happening on the host computer. Therefore, an object of

the present invention is to provide a method by which the viewport which

determines which portion of the host computer display image is reproduced

within the remote application display window can automatically be adjusted so

as to display the portion of the host computer display image which includes the

currently active host window. Another object of the present invention is to

accomplish these adjustments to the contents of the remote application display

window in a manner which is visually pleasing and understandable to the

remote user.

According to the present invention, a remote application on a remote

computer interacts with a host application on a host computer so as to present

in a remote application display window of the remote computer display a

portion of the host computer screen image which intersects the foreground

window of the host computer. According to the present invention, a method

performed by a remote application on a remote computer involves receiving a

new active window message specifying an active window rectangle from the

host application on the host computer, determining whether or not the moveable

viewport rectangle (which defines the portion of the host computer display

image to be displayed in the remote application display window of the remote
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computer display) intersects the active window rectangle, and moving the

moveable viewport rectangle so as to intersect the active window rectangle if

necessary.

In the preferred embodiment of the present invention, the new position

of the moveable viewport rectangle is calculated so as to center the image of the

host active window within the remote application display window if the active

window rectangle’s dimensions are less than the moveable viewport rectangle’s

dimensions; if the moveable viewport rectangle’s dimensions are less than the

active window rectangle’s dimensions, then the new position of the moveable

viewport rectangle is calculated so as to left and/or top align the moveable

viewport rectangle and the active window rectangle.

According to another aspect of the preferred embodiment of the present

invention, the moveable viewport rectangle is smoothly scrolled from its old

position to its new position by accelerating the movement of the moveable

viewport rectangle during the first half of the scroll, and decelerating the

movement of the moveable viewport rectangle during the second half of the

scroll. Because the scrolling operating takes a not insignificant amount of real

time (on the order of one second), it is possible for one or more additional new

active window messages to be sent from the host application to the remote

application while a smooth scroll operation is in progress. Therefore,

according to the preferred embodiment, the new active window messages are

stored by the remote application in a first-in—first—out buffer upon receipt from

the host application. The remote application retrieves the oldest new active

window message from the first—in-first-out buffer for processing after

completing a smooth scroll operation.

According to another aspect of the present invention, the host

application on the host computer receives notification of a new foreground
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window from the host operating system by receiving a new foreground window

message from the host operating system. The host application packages the

information contained in the new foreground message to create a new active

window message for the remote application. The new active window message

created by the host application includes an active window rectangle specified

by the pixel coordinates of its upper-left and lower—right comers.

These and other features, aspects, and advantages of the present

invention will be apparent from the Detailed Description of the Invention which

discusses the Figures, in which like parts are referred to with like reference

numerals.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illusUates a general purpose computer architecture suitable for

running a remote or host application allowing remote access of a host computer

with host active window tracking on the remote computer according to the

present invention.

Figure 2 illustrates a host computer and a remote computer suitable for

perfonning remote access of the host computer, suitable for displaying a portion

of the host computer screen image in the display window of the remote

computer, and suitable for tracking the host active window in the display

window of the remote computer according to the present invention.

Figure 3 is a logical depiction of a host computer system and a remote

computer system suitable for performing remote access of the host computer,

suitable for displaying a portion of the host computer screen image in the

display window of the remote computer, and suitable for tracking the host

active window in the display window of the remote computer according to the

present invention.
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Figure 4 illustrates the host computer display having four open windows

and showing a rectangle corresponding to the position of a moveable viewport

rectangle designating an area to be presented in the display window of the

remote computer display.

Figure 5 illustrates a method by which the remote application on the

remote computer processes a new active window message according to the

present invention.

Figure 6 illustrates a method for computing whether or not the active

window rectangle intersects the current position of the moveable viewport

rectangle according to the present invention.

Figure 7 illustrates a method by which the remote application on the

remote computer calculates the new position of the moveable viewport rectangle

so as to be to left-aligned or centered in the x-dimension and top-aligned or

centered in the y—dimension with respect to the active window rectangle

according to the preferred embodiment of the present invention.

Figure 8 illustrates a method by which the remote application on the

remote computer calculates the new position of the moveable viewport rectangle

so as to be left or right aligned to the left or right edge, respectively, of the host

display screen image and/or to be top or bottom aligned to the top or bottom

edge, respectively, of the host display screen image if the centering steps

illustrated in Figure 7 would otherwise cause the moveable viewport rectangle

to intersect any areas outside the host display area according to the preferred

embodiment of the present invention.

Figure 9 illustrates a method by which the remote application on the

remote computer calculates a viewport delta and scrolls the moveable viewport

rectangle by the viewport delta over N sequential time steps according to the

present invention.
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Figure 10 illustrates in graphical form the remote application copy of the

host computer display bitmap and the moveable viewport rectangle in its initial

and final positions and its scroll path during a scroll in response to a change in

the active window according to the present invention.

Figure 11 illustrates the scroll velocity over time during a smooth scroll

operation on the moveable viewport rectangle in the preferred embodiment of

the present invention.

Figure 12 illustrates a method by which the remote application on the

remote computer performs a smooth scroll operation on the moveable viewport

rectangle according to the preferred embodiment of the present invention.

Figure 13 illustrates a method by which the remote application on the

remote computer stores an incoming new active window message from the host

application in a first—in—first—out buffer according to a preferred embodiment of

the present invention.

Figure 14 illustrates a method by which the remote application on the

remote computer removes and processes a new active window message from the

first-in-first-out buffer according to the preferred embodiment of the present

invention.

Figure 15 illustrates a method by which the host application on the host

computer receives a new foreground window message from the host operating

system and generates a new active window message to be sent to the remote

application on the remote computer according to the preferred embodiment of

the present invention. _

The Figures are more fully explained in the Detailed Description of the

Invention, in which like parts are designated by like reference numerals.
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DETAILED DESCRIPTION OF THE INVENTION

When the viewport of a remote application display window on a remote

computer for remote access of a host computer is smaller than the host

computer display, only a portion of the host computer screen image can be

displayed on the remote application display window. If the active window of

the host computer is not visible in the remote application display window, then

the remote user is unable to see the active window of the host computer and

may believe that the host computer is frozen, or will not be able to easily

understand what is happening on the host computer. According to the present

invention, a method by which the viewport which determines which portion of

the host computer display image is reproduced within the remote application

display window can automatically be adjusted so as to display the portion of the

host computer display image which includes the currently active host window.

In addition, these adjustments to the contents of the remote application display

window are accomplished in a manner which is visually pleasing and

understandable to the remote user.

Fig. 1 illustrates a general purpose computer architectures 100 suitable

for running a remote or host application allowing remote access of a host

computer with host active window tracking on the remote computer according

to the present invention. The general purpose computer 100 includes at least

a microprocessor 101, Random Access Memory (RAM) 105, a display 106, and

either a network interface 111 or a modem 1 12. The general purpose computer

100 may also include a hard disk 102, Read-Only Memory (ROM) 103, and

Non~Volatile Random Access Memory (NVRANI) 104. The hard disk 102,

ROM 103, and NVRAM 104 provide permanent storage capability for various

purposes on the general purpose computer 100. The general purpose computer

100 additionally also includes user input devices such as a mouse 107 and

SCEA Ex. 1002 Page 44

PCT/US99/18072



SCEA Ex. 1002 Page 45

WO 00/10077

10

15

20

25

10

keyboard 108. As additional data input facilities, the general purpose computer

100 may include a floppy drive 109 and a CD ROM drive 110. In order to

communicate with other computing devices, the general purpose computer 100

must include either a network interface 111 or a modem 112 or both. As

illustrated in Fig. 1, all of these elements are connected to a common data bus

113 having data, address, and control data paths.

Although the general purpose computer 100 illustrated in Fig. 1 includes

only a single data bus 113, there is no requirement that this be the case. For

example, the microprocessor 101 may alternatively be connected to multiple

data buses which interface various subsets of the general purpose computer

elements to each other. For example, the microprocessor 101, RAM 105, and

NVRAM 104 may be connected by a single data bus; while the ROM 103 and

hard disk 102 are connected to a second data bus that also interfaces with the

microprocessor 101 indirectly. Similarly, the CD ROM drive 110, network

interface 111, modern 112, floppy drive 109, mouse 107, and keyboard 108

may also be connected to each other via a third data bus which is indirectly

connected to the microprocessor 101. Similarly, the display 106 may be

connected to the microprocessor 101 indirectly through a separate data bus. As

described above, it is to be understood that the general purpose computer 100

suitable for implementing the methods according to the present invention may

take a variety of forms.

Fig. 2 illustrates a host computer and a remote computer suitable for

performing remote access of the host computer, suitable for displaying a portion

of the host computer screen image in the display window of the remote

computer, and suitable for tracking the host active window in the display

window of the remote computer according to the present invention. The remote

computer 201 consists primarily of a remote computer display 204, a remote
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keyboard 206, a remote mouse 207, and the remote hardware and software unit

208. The remote hardware and software unit 208 includes all of the CD ROM

drives, floppy drives, network connections, modems, and most of the internal

hardware necessary to run a computer, as is typical with modern personal

computers. The remote hardware and software 208 also includes an operating

system and application software.

Within the remote computer display 204 of the remote computer 201,

a display window 205 Corresponds to a remote application according to the

present invention which is described below. The remote computer 201 interacts

with a host computer 202 via a communication link 203. The communication

link 203 may be implemented in a variety of methods, such as a TCP/IP

connection, a direct modem—to-modem connection, or various other standard

communication protocols and devices that are known in the art. The host

computer 202 includes a host computer display 209, a host keyboard 210, a

host mouse 211, and a host hardware and software unit 212. The host

hardware and software unit 212 includes the various CD ROM drives and

floppy drives and microprocessors, RAM, and other components necessary to

implement a personal computer. The host hardware and software 212 also

includes a host operating system and a host application, which will be discussed

later.

Fig. 3 is a logical depiction of a host computer system and remote

computer system suitable for performing remote access of the host computer,

suitable for displaying a portion of the host computer screen image in the

display window of the remote computer, and suitable for tracking the host

active window in the display window of the remote computer according to the

present invention. Fig. 3 shows the primary components necessary for

practicing the present invention. Specifically, the remote computer display 204
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displays a remote computer screen image which is contained in digital form in

the remote computer display bitmap 302. The remote computer display bitmap

302 typically resides in RAM 105 and is read by a display driver (not shown)

so that the contents of the remote computer display bitmap 302 are portrayed

as a screen image on the remote computer display 204.

The remote computer display bitmap 302 includes a portion 303 which

corresponds to the display window 205. The display window 205 corresponds

to the remote application 301. In other words, the remote application 301

appears to the user through a display window 205. Therefore, the remote

application 301 typically writes into the remote computer display bitmap 302

only in the section 303 of the remote computer display bitmap which

corresponds to its display window 205.. The display driver 31 1 is responsible

for reading out the contents of the remote computer display bitmap 302

portraying the remote computer screen image 204 which includes the remote

application display window 205.

The remote computer also typically includes other remote applications

305 which are responsible for writing various portions of the remote computer

display bitmap 302 which will ultimately be displayed as other application

windows in the remote computer display 204. The remote computer also

includes a remote operating system 304, which interfaces with the remote

application 301 and the other application 305, as well as with the remote

computer display bitmap 302. The remote operating system receives user input

312 through a mouse 207 or keyboard 206, or other input device, and

determines how to act on the remote user input 312. For example, if the mouse

cursor is in a region of the remote computer display 204, which corresponds to

the remote application 301 (if the mouse cursor is within remote application

display window 205), and the user clicks the mouse 207, then the mouse click
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event is handed down to the remote application 301 by the operating system

304, through the link 313 illustrated in Fig. 3. Alternatively, if the mouse click

occurs outside of any application window of the remote computer display 204,

then the remote operating system 304 may update the remote computer display

bitmap 302 directly through the link 314, if such updating is appropriate.

Finally, other applications 305 will receive mouse input from the remote

operating system 304 if the mouse appears in the display windows

corresponding to the other remote applications when the mouse click event

occurs. If appropriate, the other remote applications will update portions of the

remote computer display bitmap which correspond to their respective display

windows.

Similarly, the host computer includes a host computer display 209 and

a host computer display bitmap 308, which digitally represents the host

computer screen image to be displayed on the host computer display 209. The

host computer graphics driver 315 is responsible for reading out of the host

computer display bitmap 308 and displaying it as a host computer screen image

on the host computer display 209. The host computer also includes a host

operating system 309 and a host application 307.

In the system for providing remote access to a host computer according

to the present invention, the remote user places the mouse cursor in the remote

mouse 207 in the display window 205 corresponding to the remote application

301. By selecting the display window 205 corresponding to the remote

application 301, the remote operating system 304 designates the remote

application 301 as the foreground window which receives keyboard input from

the remote keyboard 206. As long as the display window 205 corresponding

with the remote application 301 is selected as the foreground window of the

remote computer 201, remote user input 312 is channeled to the remote
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application 301 through the link 313 to be processed by the remote application

301.

The remote user input channeled to the remote application 301 through

the link 313 is processed as described below. Because the system according to

the present invention allows remote access of the host computer, the input 313

to the remote application is packaged by the remote application 301 and

communicated to the host application 307 running on the host computer 202

through the communication link 316.

The host application 307 receives the messages from the remote

application through the communication link 316 and delivers that input to the

host operating system 309 through the link 317. In other words, the host

application 307 directs the user input from the remote application 301 coming

in on link 316 to the host operating system 309 as if the input 317 were host

user input. Thus, the remote user input 312 having been processed by the

remote operating system 304, the remote application 301, and the host

application 307, is presented to the host operating system 309 as if it were

coming directly from a host user. In this way, the remote user input 312 is

delivered to the host computer 202 into the host operating system 309 in exactly

the same manner as if a host user had been sitting at the host computer and

performed the operations which were performed by the remote user through the

remote user input 312.

Similarly to the way remote user input 312 is processed by remote

operating system 304 for any of the applications rumling on the remote

computer 201 , the remote input 317 to the host computer 202 is processed by

the host operating system 309 in an identical manner for all the applications

running on the host computer 202. Specifically, if the remote input 317

corresponds to a host application 310, then the remote input 317 is delivered to
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the host application through link 318, thereby causing some activity to occur

in the application 310, which might involve redrawing the portion of the host

computer display bitmap 308, which corresponds to the application 310. Thus,

the application 310 writes into the host computer display bitmap through link

319 into the portion of the host computer display bitmap 308 which corresponds

to the display window of the application 310. Alternatively, if the remote input

317 is directed to the host operating system, rather than an application on the

host computer 202, then the host operating system 309 may update the host

computer display bitmap 308 directly through the link 320, if appropriate.

The host application 307 is capable of reading the host computer display

bitmap 308 through the link 321. The host application 307 delivers messages

to the remote application 301 through the link 322 so as to keep the remote

application copy of the host computer display bitmap 306 as current and

accurate as possible. In other words, the host computer display bitmap 308 is

reproduced within the remote application 301 as the remote application copy of

the host computer display bitmap 306. As a practical matter, the host

application 307 must detect changes in the host computer display bitmap 308

in order to generate messages for the remote application 301 indicating updating

portions of the remote application copy of the host computer display bitmap

306. Due to the delay in detecting changes in the host computer display bitmap

308 by the host applicatiOn 307, in addition to the delays in creating messages

by the host application 307 to be transmitted to the remote application 301, in

addition to the communication delays through the communication channel 322

between the host applications 307 and the remote application 301, in addition

to the processing delay in receiving messages indicating changes in the host

computer display bitmap by the remote application 301, the updating of the

remote application copy of the host computer display bitmap 306 may not occur
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instantaneously in the eyes of a human user watching the remote application

display window 205. However, for the most part, the host computer display

bitmap 308 and the remote application copy of the host computer display

bitmap 306 can practically be maintained in near synchronization at all times.

Whenever a change in the remote application copy of the host computer

display bitmap 306 occurs that is within the moveable viewport rectangle

(which corresponds to the portion of the host computer screen image which is

being displayed within the remote application display window 205) , the remote

application 301 updates the remote computer display bitmap 302 (specifically

the portion 303 of the remote computer display bitmap 302) so that the remote

application display window 205 will accurately reproduce the portion of the

host computer screen image that is being displayed within the remote

application display window 205.

As can be ascertained by looking at either Figs. 2 or 3, both the remote

computer display 204 and the host computer display 209 may or may not be the

same size in terms of pixel height and width. In Figs. 2 and 3, the remote

computer display 204 and host computer display 209 are drawn as the same

size. However, it is possible that the remote computer 204 may have a

significantly smaller display 204 than the host computer 209. For example, if

the host computer 209 is a full blown personal computer having a large display,

such as 1024 pixels width and 760 pixels height, while the remote computer has

a smaller display, such as a 640 pixel width and 480 pixel height display, then

it is impossible to reproduce the host computer display image on the remote

computer display 204, because the remote computer display 204 is smaller in

pixel dimensions than the host computer display 209. In other words, even if

the remote application display window 205 is permitted to occupy the entire

remote computer display 204, if the remote computer display 204 dimensions
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are smaller than the host computer display 209 dimensions, then the entire host

computer display image cannot be reproduced on the remote computer display

204.

As is illustrated in Figs. 2 and 3, the remote application display window

205 is significantly smaller than the remote computer display 204. This is

frequently the case when the remote user wants to control the host computer

202 through the remote application display window 205, but also wants to run

independent other applications 305 on the remote computer 201, and therefore

needs to reserve a significant portion of the remote computer display 204 to the

display windows of the other applications 305 or windows of the remote

operating system 304. Thus, as illustrated in Figs. 2 and 3, the remote

application display window 205 is significantly smaller in both height pixel

dimension and width pixel dimension as compared to the host computer display

209. In this case, it is not possible to show on the remote application display

window 205 the entire host computer screen image shown on the host computer

display 209.

Fig. 4 illustrates the host computer display having four open windows

and showing a rectangle corresponding to the position of a movable viewport

rectangle designating an area to be presented in the display window of the

remote computer display. Fig. 4 depicts a rectangle 209 corresponding to the

host computer display. The host computer display 209 has a pixel width of

1024 pixels, and a pixel height of 760 pixels. This is illustrated by the (X,Y)

coordinates at the origin in the upper left-hand corner of the host computer

display 209, shown as (0,0). In the lower right—hand corner of the host

computer display 209, the coordinates of the lower right-hand corner is

illustrated as (1024, 760).
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Fig. 4 also illustrates four open windows 401, 402, 403, and 404 within

the host computer display screen image. Dotted rectangle 405 corresponds to

one possible position of the movable viewport rectangle maintained by the

remote application 301 . If the movable viewport rectangle 405 is logically in

the position illustrated in Fig. 4, then the area enclosed by dotted rectangle 405

will be copied by the remote application 301 from the remote application copy

of the host computer display bitmap 306 into the portion 303 of the remote

computer display bitmap 302. In other words, although the entire host

computer display bitmap 308 is duplicated in the remote application copy of the

host computer display bitmap 306, only the portion of the remote application

copy of the host computer display bitmap 306 which is contained within a

movable viewport rectangle is copied into the portion 303 of the remote

computer display bitmap 302 for display within the remote application display

window 205.

The size of the movable viewport rectangle is governed by the size of

the remote application display window. The size of the movable viewport

rectangle is typically slightly less than the size of the remote application

viewport window 205. .The size of the remote application viewport rectangle

205 is typically set by the user in a normal drag and drop window sizing

operation on the remote computer 201. However, because the remote

application 301 itself has buttons and borders along the bottom sides and top of

the remote application display window 205, the portion of the remote

application display window 205 which can be dedicated to reproducing the host

computer display screen image is slightly smaller than the remote application

display window 205 itself.

It is generally desirable for the user of the remote computer 201 to be

viewing the portion of the host computer screen image in which activity is
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occurring. For example, in the example shown in Fig. 4, there are four open

windows 401, 402, 403, and 404. At time 1, perhaps window 401 is the active

window for which activity is occurring on the host computer. In this event,

having the movable viewport rectangle 405 in the position illustrated in Fig. 4

is desirable because the active window 401 would be displayed on the remote

application display window 205 of the remote computer display 204. However,

if the active window in the host computer display 209 were to change from

window 401 to window'404, then the remote user viewing the portion of the

host computer screen image within the movable viewport rectangle 405 would

be confused by the fact that he is no longer observing the activity on the host

computer display screen image. In other words, activity would be occurring

in window'404, and yet this portion of the host computer display image would

not be shown on the remote computer display window.

According to the present invention, whenever a new window becomes

the foreground window on the host computer 202, then the movable viewport

rectangle designating which portion of the remote application copy of the host

computer display bitmap 306 is to be written into the portion 303 of the remote

computer display bitmap 302 is moved so as to intersect the new active window

within the host computer display screen image. As illustrated in Fig. 4, if the

foreground window at time 1 is window 401, then movable viewport rectangle

405 is suitably positioned, because it encloses and therefore intersects the active

window 401. However, if the host computer foreground window changes to

window 404 at time 2, then according to the present invention it is necessary

to move the movable viewport rectangle 405 to a new position which will

intersect the new active window 404. As shown in Fig. 4, movable viewport

rectangle 406 is suitably placed at time 2 since window 404 has become the

active window on the host computer 202. If however at time 1 window 401 is
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the active window, and the active window is changed at time 2 to window 402,

then the placement of movable viewport rectangle 405 is suitable because it

intersects (although it does not completely enclose) window 402 according to

the present invention.

It should be noted that Fig. 4 illustrates the host computer display 209

and certain elements within the host computer display screen image, such as

windows 401, 402, 403, and 404, however movable viewport rectangles 405

and 406 are illustrated on Fig. 4 only for the purposes of illustrating the affect

of their placement. In actuality, the movable viewport rectangle is maintained

on the remote application 301. The movable viewport rectangle determines

which portion of the remote application copy of the host computer display

bitmap 306 is to be written into the portion 303 of the remote computer display

bitmap 302. The content of the portion 303 of the remote computer display

bitmap 302 determines what screen image appears within the remote application

display window 205.

According to the present invention, in order to notify the remote

application 301 of the existence of a positioning of a new foreground window

on the host computer 202, the host application 307 sends the remote application

301 a new active window message through the link 323. The new active

window message specifies a rectangle that is the position of the new active

window. The active window rectangle contained within the new active window

message transmitted through link 323 from the host application 307 to the

remote application 301 typically is represented as an upper left-hand coordinate

position and a lower right—hand coordinate position. Alternatively, the active

window rectangle may be represented as a upper left—hand corner coordinate

and a width and height, thereby allowing easy calculation of the lower right-

hand comer and the other two corners as well.
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The host application 307 receives notification of a new foreground

window on the host computer 202 from the host operating system 309 through

link 324. This new foreground window message received from the operating

system 309 is then processed by the host application 307 and transmitted to the

remote application 301 through link 323 as described above. Fig. 3 shows links

316, 322, and 323 as being separate links, however, they are all logical

representations of the processes being carried out by the remote application 301

and host application 307. In actuality, links 316, 322 and 323 are all part of

the communication link 203 illustrated in Fig. 2. In fact, the links 316, 322,

and 323 may actually occur through the operating systems 304 and 309 rather

than directly from host application 307 to a remote application 301 as illustrated

in Fig. 3. Thus, Fig. 3 is a logical diagram showing the flow of messages from

various software and hardware entities according to the present invention. It

is to be understood thatthe messages being transmitted on links 322 and 323

from the host application 307 to the remote application 301 may actually be

accomplished by any one of several well known methods involving calls to the

operating system 309 or other utilities. Similarly, the remote application 301

may receive messages transmitted on links 322 and 323 through operating

system 304. In addition, the messages 316 traveling from the remote

application 301 to the host application 307 may actually be routed through the

remote operating system 304 to the host operating system 309 and then down

to the host application 307. Such communication described above between

operating system 304 and 309 may actually involve several intermediate

elements such as network interface 111 or modern 112 illustrated in Fig. 1.

Fig. 5 illustrates a method by which a remote application on the remote

computer processes a new active window message according to the present

invention. Some time after a new active window message is transmitted from
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the host application 307 to the remote application 301 , the new active window

message is processed. This processing occurs in the most general sense as

illustrated in Fig. 5 according to the present invention. The remote application

301 begins processing the new active window message at step 501. At step

502, the remote application 301 computes the intersection of the active window

rectangle and viewport rectangle. Step 502 computes a logic variable having

either a true or false output. For example, if the active window rectangle and

movable viewport rectangle intersect at all, meaning they have at least one point

in common, then the intersection is deemed true. If there is no intersection or

overlap between the active window rectangle and movable viewport rectangle,

then the intersection is deemed to be false. In practice, the operating system

304 on the remote computer 201 may include a utility or routine which is

capable of performing the intersection computation for the remote application

301. In this case, the remote application 301 at step 502 calls the operating

system utility having the capability of computing intersection with the two

rectangles as arguments. However, there is no requirement according to the

present invention that the remote application 301 rely on the operating system

304 to compute the intersection of the active window rectangle and the movable

viewport rectangle.

Once the logic value of the intersection has been computed at step 502,

then the method progresses to test 503 which checks the value of the

intersection variable computed at step 502. If there is an intersection, then the

intersection variable computed at step 502 is true, and branch 506 takes the

method to completion at step 505. If however the intersection is false, meaning

that there was no overlap between the active window rectangle and the movable

viewport rectangle, then branch 507 takes the method to step 504. At step 504,
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the movable viewport rectangle is moved so as to intersect the active window

rectangle according to the present invention.

Fig. 6 illustrates a method for computing whether or not the active

window rectangle intersects the current position of the movable viewport

rectangle according to the present invention. The method begins at step 601 ,

corresponding to the beginning of step 502 in Fig. 5. At step 602, the

intersection variable is computed. In Fig. 6, each edge is represented by an X

or Y value. For example, the left edge of the movable viewport rectangle is

represented by X(view,1eft). The top edge of the movable viewport rectangle

is represented by the expression Y(view,top). Similarly, the right edge of the

active window rectangle is represented by the expression Y(active,right). The

bottom edge of the active window rectangle is represented by the expression

Y(active,bottom) .

The intersection variable is a logical function of the six inequality and

logic lines having expressions such as discussed above with respect to the edges

of the rectangle. The first line in step 602 determines if the active window

rectangle left edge is between the left and right edges of the viewport rectangle.

The second line in step 202 determines if the right edge of the active window

rectangle is between the left and right edges of the movable viewport rectangle.

The third line in step 602 indicates if the left edge of the active window is left

of the viewport left edge, and the right edge of the active window is right of the

viewport right edge. In any of those cases, there is intersection between the

viewport rectangle and the active window rectangle with respect to the X

dimension.

The lower three lines in step 602 determine whether or not there is

intersection between the movable viewport rectangle and the active window

rectangle with respect to the Y dimension. The fourth line in step 602
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determines if the top edge of the active window rectangle is between the top and

bottom edges of the movable viewport rectangle. The fifth line of the step 602

determines whether or not the bottom edge of the active window rectangle is

between the top and bottom edges of the movable viewport rectangle. The sixth

line of the step 602 determines whether or not the top edge of the movable

viewport rectangle is above the top edge of the active window rectangle and the

bottom edge of the active window rectangle is below the bottom edge of the

movable viewport rectangle. Lines 4, 5, and 6 of step 602 therefore determine

if there is overlap between the movable viewport rectangle and the active

window rectangle with respect to the Y dimension.

Only if there is overlap in both the X dimension and the Y dimension

of the active window rectangle and movable viewport rectangle is there an

intersection between the active window rectangle and the movable viewport

rectangle. Once this logic test has been performed and true or false value

assigned to the intersection variable at step 602, then the process is done at step

603 and the method in Fig. 5 progresses to step 503. It is to be understood that

the inequalities discussed and shown in step 602 are not necessarily the simplest

computations which could be performed to determine the intersection of the

active window rectangle on the movable viewport rectangle. These steps are

merely exemplary and are not limiting to the present invention.

Fig. 7 illustrates a method by which the remote application on the

remote computer calculates the new position of the movable viewport rectangle

so as to be left aligned or centered in the X dimension and top aligned or

centered in the Y dimension with respect to the active window rectangle

according to the preferred embodiment of the present invention. Figs. 7, 8, 9

and 12, taken together describe the preferred embodiment for the method of

carrying out step 504 shown in Fig. 5. In other words, Figs. 7, 8, 9, and 12
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describe the preferred embodiment of the way to move the viewport rectangle

so as to intersect the active window rectangle.

The method starts at step 701 with the begirming of step 504 in Fig. 5.

At test 702, the remote application 301 determines whether or not the viewport

rectangle width is less than the active rectangle width. If the viewport rectangle

width is less than the active window rectangle width, then it is impossible to

show the entire active window rectangle X dimension within the viewport

rectangle of the remote application display window 205. Therefore, if the

answer to test 702 is yes, in the preferred embodiment the remote application

aligns the viewport rectangle with the left edge of the active window rectangle

left edge. This permits the right edge of the active window rectangle to not be

shown within the remote application display window 205 . If however the

viewport rectangle width is not less than the active window rectangle width,

then it is possible to show the entire active window rectangle X dimension

within the remote application display window 205. Thus, if the answer to step

702 is no in the preferred embodiment, the remote application at step 704

centers the active window rectangle left and right edges within the viewport

rectangle. Such centering is shown for example in Fig. 4 with the logical

position of viewport rectangle 406 and active window rectangle 404. The

active window rectangle 404 is centered in the X dimension and in the Y

dimension within the movable viewport rectangle 406. Test 702 determines

which of steps 703 and 704 to perform. Either step 703 left aligns the viewport

rectangle with the active window rectangle left edge or step 704 centers the

active window rectangle left and right edges within the viewport rectangle. In

either event the method then reverts to test 705 which determines whether or

not the viewport rectangle height is less than the active window rectangle

height.
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If the viewport rectangle height is less then the active window rectangle

height, then it is impossible to display the entire active window rectangle image

on the remote application display window 205. Therefore, in that event, step

706 aligns the viewport rectangle top edge to the active window rectangle top

edge, thereby allowing the active window rectangle bottom edge to not be

displayed within the remote application display window 205. If however the

viewport rectangle height is not less than the active window rectangle height,

then the entire active window rectangle Y dimension can be successfully

displayed within the remote application display window 205. In that event then

step 707 centers the active window rectangle top and bottom edges within the

viewport rectangle. In summary, the method of Fig. 7 either left aligns or

centers in the X dimension the active window rectangle and the viewport

rectangle, and either top aligns or centers in the Y dimension the active window

rectangle and the viewport rectangle.

It is possible if step 704 and step 707 were performed that the new

calculated position of the movable viewport rectangle may cover areas outside

of the host computer display dimensions. For example, if the active window

on the host computer is very small and is very near a corner of the host

computer display and if the movable viewport rectangle is significantly larger

than the active window rectangle, then the centering operations in steps 704 and

707 may result in the viewport rectangle edges falling outside of the host

computer display edges, thereby attempting to display in the remote application

display window 205 host computer display screen image regions which are not

defined. Because it is generally undesirable to display blank regions outside of

the dimensions of the host computer display, Fig. 8 illustrates a method

according to the preferred embodiment of the present invention whereby it is

ensured that the remote application display window 205 never displays regions
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outside of the host computer display outer boundaries. For example, step 801

detemiines whether or not the left edge of the viewport rectangle is left of the

left edge of the host computer display. If the left edge of the viewport

rectangle is left of the host computer display left edge, then step 802 sets and

thereby aligns the left edge of the viewport rectangle to the left edge of the host

computer display. Step 803 determines whether or not the right edge of the

viewport rectangle is right of the host computer display right edge. If the right

edge of the viewport rectangle is right of the host computer display right edge,

then step 804 aligns the right edge of the viewport rectangle with the right edge

of the host computer display.

Steps 805 through 808 perform a similar adjustment to the top and

bottom edges of the viewport rectangle. Specifically, step 805 determines if the

viewport top edge is above the t0p edge of the host computer display. If the

top edge of the viewport rectangle is above the top edge of the host computer

display, then step 806 sets the top edge of the viewport rectangle to be aligned

with the top edge of the host computer display. Step 807 determines if the

bottom edge of the viewport rectangle is below the bottom edge of the host

computer display. If the bottom edge of the viewport rectangle is below the

host computer display, then the step 808 aligns the bottom edge of the viewport

rectangle with the bottom edge of the host computer display. After steps 801

through 808 have been performed, the new position of the movable viewport

rectangle will intercept the host computer display at all points within the

movable viewport rectangle. In other words, the movable viewport rectangle

will never include any points outside the host computer display. Although this

feature is not required according to the present invention, it is included in the

preferred embodiment of the present invention because it is assumed that the
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user will not want to view blank space within the remote application display

window 205 on the remote computer 201.

The methods shown in Figs. 7 and 8 have demonstrated how the remote

application 301 computes the new position of the movable viewport rectangle.

The methods illustrated in Figs. 7 and 8 have not actuale moved the movable

viewport rectangle or changed the display through the remote application

display window 205, but they have calculated the new position of the moveable

viewport rectangle which will affect the screen image of the remote application

display window 205 after movement is made. The actual movement of the

moveable viewport rectangle is described below.

Fig. 9 illustrates the movement of the movable viewport rectangle to its

new position which was calculated in the methods shown in Figs. 7 and 8. At

step 901 , a viewport delta is computed for both the X dimension and Y

dimension movement. The viewport delta represents a two-dimensional vector

describing how much the movable viewport rectangle must be moved from its

current position, thereby to be placed in its new position which was calculated

in the methods of Figs. 7 and 8.

At step 902, the movable viewport rectangle is smoothly scrolled from

its old position to its new position over a time period which is not insignificant

to a remote user watching the movement. In other words, the movable

viewport rectangle is scrolled to its new position in a manner similar to how a

user himself might have manually scrolled over to a new position on the screen.

(Actually, the smooth scroll involves movement in the horizontal and vertical

directions simultaneously, which is impossible in a single mouse system using

thumbwheels along the bottom and sides as is typical in many applications.) It

is to be noted that there is no requirement according to the present invention

that the movable viewport rectangle be scrolled to its new position according
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to the present invention. For example, the movable viewport rectangle may

simply be instantaneously changed from its old position to its new position.

Alternatively, the movable viewport rectangle may be moved at a constant

velocity from its old position to its new position in a not insignificant time

when viewed by the user. There is no requirement according to the present

invention as to how the movable viewport rectangle is moved from its current

position to its new position. However, in the preferred embodiment of the

present invention, the movable viewport rectangle is smoothly scrolled from its

old position to its new position. Fig. 10 illustrates how this smooth scrolling

might appear in the context of the example shown in Fig. 4.

Fig. 10 illustrates the remote application copy of the host computer

display bitmap 306. The movable viewport rectangle 101 encloses an area 401’

which represents the position of the active window 401 at time 0. An active

window message is processed by the remote application which indicates that the

new active window rectangle is at the position illustrated by dotted rectangle

404’ in Fig. 10. Because active window rectangle 404’ is smaller in both the

X dimensions and the Y dimensions from the movable viewport rectangle 1001

and 1002, steps 704 and 707 in Fig. 7 perform a centering operation thereby

calculating a new position 1002 for the movable viewport rectangle such that

the active window rectangle 404’ is centered within the movable viewport

rectangle 1002. Once the new position 1002 has been calculated, the remote

application smoothly scrolls the movable viewport rectangle from its current

position 1001 to its new position 1002.

During the first half 1003 of this movement, the velocity of the scrolling

increases linearly in the preferred embodiment of the present invention. During

the second half 1004 of this movement the scroll velocity of the movable
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viewport rectangle decreases linearly until the movable viewport rectangle 1002

reaches its new position 1002.

Fig. 10 illustrates logically the movement of the movable viewport

rectangle 1001 to its new position 1002. However, it is to be understood that

the position of the remote application display window 205 does not change

during the movement of the movable viewport rectangle. As the movable

viewport rectangle is scrolled over to its new position a different portion of the

remote application copy of the host computer display bitmap 306 is

continuously written through link 325 from the remote application into the

portion 303 of the remote computer display bitmap 302. The portion 303

includes at all times during the scroll operation the portion of the remote

application copy of the host computer display bitmap 306 which is contained

within the movable viewport rectangle as it is scrolled from its old position

1001 to its new position 1002. Therefore, the appearance within the remote

application display window 205 is that of a stationary window looking into a

host computer display which is moving relative to the fixed window 205.

Fig. 11 shows the scroll velocity versus time during the smooth scroll

operation according to the preferred embodiment of the present invention. If

the smooth scroll operation is performed over N time steps, then the peak

velocity occurs at time step N/2, and the peak velocity equals 2A/N, where A

represents the delta in one dimension. After N time steps, the movable

viewport rectangle will have been moved by the intended delta amount. During

the accelerating portion 1101 of the scroll, which corresponds to movement

1003 shown in Fig. 10, the movable viewport rectangle is accelerating along

its scroll path. During the deceleration portion 1102 of the scroll,

corresponding to section 1004 illustrated in Fig. 10, the movable viewport
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rectangle is decelerating to its final position 1002. This smooth scroll operation

provides a smooth and pleasant appearance to the remote user.

Fig. 12 illustrates a method by which the remote application and the

remote computer performs a smooth scroll operation on the movable viewport

5 rectangle according to the preferred embodiment of the present invention. The

smooth scroll operation begins at step 1201 which occurs during the beginning

of step 902. The smooth scroll begins at step 1201, and the time is set to 1.

At step 1202, the method determines whether or not it is accelerating the scroll.

If the time is during the first half of the smooth scroll operation, then step 1202

10 directs the method to step 1203. At step 1203, the position of the movable

viewport rectangle is changed incremently by changing the position of the

horizontal and vertical edges of the movable viewport rectangle. At step 1204,

the movable viewport rectangle contents are written to the portion 303 of the

remote computer display bitmap 302. At step 1205, the method proceeds to the

15 next step of the smooth scroll operation.

For the first N/2 steps of the smooth scroll operation, the method

iterates through steps 1202, 1203, 1204, and 1205. During each successive

pass through step 1203 the position of the movable viewport rectangle is moved

by slightly more each time in correspondence with the fact that the overall

20 movement is accelerating during the first half of the smooth scroll operation.

After the N/2 step, the result of test 1202 is false and the smooth scroll

operation begins to decelerate. At step 1206 the method checks to see whether

or not the smooth scroll operation is finished entirely or not. If not, at step

1207, the movable viewport rectangle edges are moved again. At step 1204 the

25 viewport contents are written to the portion 303 of the remote computer display

bitmap 302. At step 1205 , the time is incremented and during the deceleration

portion of the smooth scroll the method iterates through steps 1206, 1207,
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1204, and 1205 until the smooth scroll is completed, at which time test 1206

results in a “no” answer and the method is done at step 1208. During each

successive loop through the deceleration portion of the smooth scroll, at step

1207 the movable viewport rectangle is moved by slightly less each time in

correspondence with the fact that the scroll is decelerating.

Fig. 13 illustrates a method by which the remote application on the

remote computer stores an incoming new active window message from the host

application in a first—in—first—out buffer according to a preferred embodiment of

the present invention. Because the smooth scroll operation described above

takes a not insignificant real time to be accomplished, and indeed this user

observable smooth and slow scrolling is actually desired, it is possible for

several new active window messages to be generated by the host application and

transmitted to the remote application before a single new active window

message can be processed. In other words, during the smooth scroll operation

resulting from one new active window message, one or more additional new

window messages may come into the remote application.

Thus, in the preferred embodiment of the present invention, when a new

active window message is received from the host application 307, the remote

application 301 places the new active window message in a first-in first-out

buffer at step 1302. Each new active window message received from the host

application at step 1301 results in the placement of that new active new window

message in the first—in first-out buffer at step 1302.

Fig. 14 illustrates a method by which the remote application on the

remote computer removes and processes a new active window message from the

first-in first-out buffer according to the preferred embodiment of the present

invention. If the first-in first-out buffer is not empty, step 1401 carries the

method to step 1402 where the oldest new active window message in the first-in

SCEA EX. 1002 Page 67

PCT/US99/1 8072



SCEA Ex. 1002 Page 68

WO 00/10077

10

15

20

33

first-out buffer is removed and processed according to the method illustrated in

Fig. 5. i

Fig. 15 illustrates a method by which the host application on the host

computer receives a new foreground window message from the host operating

system and generates a new active window message to be sent to the remote

application on the remote computer according to the preferred embodiment of

the present invention. The host operating system typically sends foreground

window messages to all the applications running under it on the host machine.

At step 1501, when the host application receives a new foreground window

message from the host operating system, then the host application generates a

new active window message for the remote computer at step 1502. This

process of generating the new active window message involves creating a

rectangle which defines the new active window and packaging it in a format

which is suitable for the remote application.

Although the present invention has been described in its presently

preferred embodiment, that embodiment is offered by way of example, not by

way of limitation. It is to be understood that various additions and

modifications can be made without departed from the spirit and scope of the

present invention. Accordingly, all such additions and modifications are

deemed to lie with the spirit and scope of the present invention as set out in the

appended claims.
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WHAT IS CLAINIED IS:

1. A method for presenting in a display window a portion of a computer

display screen image, the portion being defined by a moveable viewport

rectangle, the method comprising the steps of:

receiving a new active window message specifying an active window

rectangle;

determining whether the moveable viewport rectangle intersects the

active window rectangle; and

if the determining step determines that the moveable viewport rectangle

does not intersect the active window rectangle, moving the moveable viewport

rectangle to intersect the active window rectangle.

2. A method as in claim 1, wherein the step of moving the moveable

viewport rectangle to intersect the active window rectangle comprises the steps

of:

aligning a moveable viewport rectangle new left edge to an active

window rectangle left edge; and

aligning a moveable viewport rectangle new top edge to an active

window rectangle top edge.

3. A method as in claim 1, wherein the step of moving the moveable

viewport rectangle to intersect the active window rectangle comprises the steps

of:

if a moveable viewport rectangle width is less than an active window

rectangle width, aligning a moveable viewport rectangle new left edge to an

active window rectangle left edge;
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if a moveable viewport rectangle height is less than an active window

rectangle height,

aligning a moveable viewport rectangle new top edge to an active window

rectangle top edge;

if the moveable viewport rectangle width is not less than an active

window rectangle width, horizontally positioning the moveable viewport

rectangle new left edge such that the active window rectangle will be

horizontally centered within the moveable viewport rectangle; and

if the moveable viewport rectangle height is not less than an active

window rectangle height, vertically positioning the moveable viewport rectangle

new top edge such that the active window rectangle will be vertically centered

within the moveable viewport rectangle.

4. A method as in claim 3, wherein the step of moving the moveable

viewport rectangle to intersect the active window rectangle further comprises

the steps of:

if the moveable viewport rectangle new left edge is left of a computer

display left edge, aligning the moveable viewport rectangle new left edge to the

computer display left edge;

if a moveable viewport rectangle new right edge is left of a computer

display right edge, aligning the moveable viewport rectangle new right edge to

the computer display right edge;

if the moveable viewport rectangle new top edge is above a computer

display top edge, aligning the moveable viewport rectangle new top edge to the

computer display top edge; and
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if a moveable viewport rectangle new bottom edge is below a computer

display bottom edge, aligning the moveable viewport rectangle new bottom

edge to the computer display bottom edge.

5. A method as in claim 1, wherein the step of moving the moveable

viewport rectangle to intersect the active window rectangle comprises the steps

of:

computing a viewport delta for the moveable viewport rectangle

representing a difference of a moveable viewport rectangle new position from

a moveable viewport rectangle current position; and

smoothly scrolling the moveable viewport rectangle by the viewport

delta.

6. A method as in claim 5, wherein the step of smoothly scrolling

comprises the steps of:

accelerating movement of the moveable viewport rectangle during

scrolling along a first half of the viewport delta; and

decelerating movement of the moveable viewport rectangle during

scrolling along a second half of the viewport delta.

7. A method as in claim 1,

wherein the display window corresponds to a remote application on a

remote computer;

wherein the computer display screen image corresponds to a remote

application copy of a host computer display bitmap; and

wherein the step of receiving the new active window message comprises

the step of:
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accepting into the remote application the new active window message

from a host computer.

8. A method as in claim 7, wherein the step of receiving the new active

window message further comprises the steps of:

placing the new active window message in a first—in-first—out buffer; and

removing the new active window message from the first—in—first-out

buffer.

9. A method for notifying a remote computer of a change in a foreground

window, the method comprising the steps of:

receiving a foreground window change message from a host operating

system; and

generating a new active window message for a remote computer.

10. A method as in claim 9, wherein the new active window message

includes an active window rectangle.

11. A computer readable storage medium comprising:

computer readable program code embodied on said computer readable

storage medium, said computer readable program code for programming a

computer to perform a method for presenting in a display window a portion of

a computer display screen image, the portion being defined by a moveable

viewport rectangle, the method comprising the steps of:

receiving a new active window message specifying an active window

rectangle;
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determining whether the moveable viewport rectangle intersects the

active window rectangle; and

if the determining step determines that the moveable viewport rectangle

does not intersect the active window rectangle, moving the moveable viewport

rectangle to intersect the active window rectangle.

12. A computer readable storage medium as in claim 11, wherein the step

of moving the moveable viewport rectangle to intersect the active window

rectangle comprises the steps of:

aligning a moveable viewport rectangle new left edge to an active

window rectangle left edge; and

aligning a moveable viewport rectangle new top edge to an active

window rectangle top edge.

13. A computer readable storage medium as in claim 11, wherein the step

of moving the moveable viewport rectangle to intersect the active window

rectangle comprises the steps of:

if a moveable viewport rectangle width is less than an active window

rectangle width, aligning a moveable viewport rectangle new left edge to an

active window rectangle left edge;

if a moveable viewport rectangle height is less than an active window

rectangle height,

aligning a moveable viewport rectangle new top edge to an active window

rectangle top edge;

if the moveable viewport rectangle width is not less than an active

window rectangle width, horizontally positioning the moveable viewport

SCEA EX. 1002 Page 73

PCT/US99/18072



SCEA Ex. 1002 Page 74

W0 00/l 0077

10

15

20

25

39

rectangle new left edge such that the active window rectangle will be

horizontally centered within the moveable viewport rectangle; and

if the moveable viewport rectangle height is not less than an active

window rectangle height, vertically positioning the moveable viewport rectangle

new top edge such that the active window rectangle will be vertically centered

within the moveable viewport rectangle.

14. A computer readable storage medium as in claim 13, wherein the step

of moving the moveable viewport rectangle to intersect the active window

rectangle further comprises the steps of:

if the moveable viewport rectangle new left edge is left of a computer

display left edge, aligning the moveable viewport rectangle new left edge to the

computer display left edge;

if a moveable viewport rectangle new right edge is left of a computer

display light edge, aligning the moveable viewport rectangle new right edge to

the computer display light edge;

if the moveable viewport rectangle new top edge is above a computer

display top edge, aligning the moveable viewport rectangle new top edge to the

computer display top edge; and

if a moveable viewport rectangle new bottom edge is below a computer

display bottom edge, aligning the moveable viewport rectangle new bottom

edge to the computer display bottom edge.

15. A computer readable storage medium as in claim 1 1, wherein the step

of moving the moveable viewport rectangle to intersect the active window

rectangle comprises the steps of:
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computing a viewport delta for the moveable viewport rectangle

representing a difference of a moveable viewport rectangle new position from

a moveable viewport rectangle current position; and

smoothly scrolling the moveable viewport rectangle by the viewport

5 delta.

16. A computer readable storage medium as in claim 15, wherein the step

of smoothly scrolling comprises the steps of:

accelerating movement of the moveable viewport rectangle during

10 scrolling along a first half of the viewport delta; and

decelerating movement of the moveable viewport rectangle during

scrolling along a second half of the viewport delta.

17. A computer readable storage medium as in claim 1 l,

15 wherein the display window corresponds to a remote application on a

remote computer;

wherein the computer display screen image corresponds to a remote

application copy of a host computer display bitmap; and

wherein the step of receiving the new active window message comprises

20 the step of:

accepting into the remote application the new active window message

from a host computer.

18. A computer readable storage medium as in claim 17, wherein the step

25 of receiving the new active window message further comprises the steps

of:

placing the new active window message in a first-in—first—out buffer; and
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removing the new active window message from the first-in-first—out

buffer.

19. A computer readable storage medium comprising:

computer readable program code embodied on said computer readable

storage medium, said computer readable program code for programming a

computer to perform a method for notifying a remote computer of a change in

a foreground window, the method comprising the steps of:

receiving a foreground window change message from a host operating

system; and

generating a new active window message for a remote computer.

20. A computer readable storage medium as in claim 19, wherein the new

active window message includes an active window rectangle.

21. A remote computer system comprising:

a remote computer display for displaying a remote computer screen

image;

a remote computer display bitmap, coupled to the remote computer

display, for storing a digital representation of the remote computer screen

image; and

a remote application, coupled to the remote computer display bitmap,

for writing a portion of the remote computer display bitmap corresponding to

a display window, the remote application including:
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a copy of a host computer display bitmap for storing a digital

representation of a host computer screen image; and

remote new active window message handling means coupled to

the copy of the host computer display bitmap for receiving a new active

window message specifying an active window rectangle, for moving a

moveable viewport rectangle so as to intersect the active window

rectangle, and for writing the portion of the remote computer display

bitmap corresponding to the display window with a portion of the copy

of the host computer display bitmap corresponding to the moveable

viewport rectangle.

22. A remote computer system as in claim 21 ,

wherein the remote new active window message handling means is

operable to:

if a moveable viewport rectangle width is less than an active window

rectangle width, aligning a moveable viewport rectangle new left edge to an

active window rectangle left edge;

if a moveable viewport rectangle height is less than an active window

rectangle height,

aligning a moveable viewport rectangle new top edge to an active window

rectangle top edge;

if the moveable viewport rectangle width is not less than an active

window rectangle width, horizontally positioning the moveable viewport

rectangle new left edge such that the active window rectangle will be

horizontally centered within the moveable viewport rectangle;

if the moveable viewport rectangle height is not less than an active

window rectangle height, vertically positioning the moveable viewport rectangle
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new top edge such that the active window rectangle will be vertically centered

within the moveable viewport rectangle;

if the moveable viewport rectangle new left edge is left of a computer

display left edge, aligning the moveable viewport rectangle new left edge to the

computer display left edge;

if a moveable viewport rectangle new right edge is left of a computer

display right edge, aligning the moveable viewport rectangle new right edge to

the computer display right edge;

if the moveable viewport rectangle new top edge is above a computer

display top edge, aligning the moveable viewport rectangle new top edge to the

computer display top edge; and

if a moveable viewport rectangle new bottom edge is below a computer

display bottom edge, aligning the moveable viewport rectangle new bottom

edge to the computer display bottom edge.

23. A host computer system comprising:

an operating system for generating a foreground window message; and

a host application, coupled to the operating system, for receiving the

foreground window message from the operating system, and for generating a

new active window message, the host application including:

host foreground window message handling means for generating

a new active window message, and for sending the new active window

message to a remote computer system.

24. A host computer system as in claim 23, wherein the new active window

message specifies an active window rectangle.
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We

MEMBRANE KEYBOARD AND

METHOD OF USING SAME

Cross-Reference to Related Application

Copending U.S. patent application, entitled

"KEYBOARD ARRANGEMENT AND METHOD OF USING SAME," filed

concurrently herewith on February 21, 1991, assigned

Serial No. 07/659,604, is hereby incorporated by

reference as if fully set forth herein.

Technical Field

The present invention relates in general to

keyboards and methods of using them. The invention more

particularly relates to a membrane keyboard for helping

to facilitate the entry of information in a fast and

accurate manner, while helping to relieve physical stress

on the user.

Background Art

There have been many different types and kinds of

keyboards for producing signal responses when depressed.

For example, membrane keyboards are usually generally

flat or planar in configuration. They do not ordinarily

have the same type of audible and tactile feedback

response as the conventional discrete keys. The keys of

membrane keyboards are usually generally flat and have

little or no perceivable travel, and thus little or no

tactile response is produced when depressed. Also, there

is usually no perceivable audible sound, such as a

"click" heard by a discrete key.

The lack of such sensory responses causes a user to

be uncertain that individual keys have been depressed

sufficiently to produce a character. Thus, the user can

become frustrated and is oftentimes unable to enter

information in a fast and efficient manner. Therefore,

it would be highly desirable to have a new and improved

membrane keyboard having audible and tactile feedback
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responses to alert the user when the key was properly

actuated to enter the desired information.

Another reason for the poor acceptance of the

membrane keyboard in many applications, is not only the

lack of perceivable audible and tactile feedback, but

also because the membrane keys are substantially flat.

In this regard, it has been generally recognized that for

rapid and efficient keyboard entry purposes, different

keys should have different vertical heights and be

positioned at different angles, so the user can

conveniently reach all of the keys on the keyboard. Such

non—uniform positioning of keys is required in part

because of the physical structure of the hands and

fingers of the user, as well as the different finger-to—

key strokes utilized for rapid keyboard entry. Thus, for

efficient use of a keyboard, the individual character

keys should be arranged in rows having discrete height

differences to provide the keyboard with an overall

generally dished working surface. Since membrane keys

are substantially flat, they do not lend themselves to

forming such a dished surface, which is important for

helping provide a more efficient keyboard operation.

Additionally, as more fully described in the

foregoing mentioned co-pending application, prior known

conventional keyboards, including membrane or planar

keyboards can cause physiological injury to the user,

after repeated use over long periods of time. Such

repetitive stress injuries are collectively referred to

as cumulative trauma disorder. Thus, the new and

improved keyboard and method of using it should help

relieve stress and thus help prevent physical injuries to

the user. This should be accomplished without

cumbersome, mechanical adjustments of the keyboard

housing. Moreover, at the same time, it should be

constructed to facilitate fast and accurate keyboard
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entry, so that a new user can quickly learn to use such a

new membrane keyboard, with little or no unwanted time

consuming delays. In this regard, some one who is

trained in touch typing techniques, should be able to use

such a new membrane keyboard with little or no training.

Therefore it would be highly desirable to have a new

and improved membrane keyboard, which would be

comfortable to use in a fast and convenient manner, and

which could be used in a less physiologically stressful

manner.

W

Therefore, it is the principal object of the present

invention to provide a new and improved membrane keyboard

and method of using it, to help the user know when the

information has been successfully entered.

Another object of the present invention is to

provide such a new and improved membrane keyboard and

method of using it, to enable a user to enter information

in a fast and accurate manner, without undue

physiological stress to the user.

Briefly, the above and further objects of the

present invention are realized by providing a membrane

keyboard construction with a group of membrane keys,

which are adjustable as a group for tactile and audible

responses. The keys are arranged in staggered rows and

columns to facilitate speed and accuracy of the operator.

The keys have different heights for helping a user to

reach conveniently all of the keyboard keys. The

keyboard includes a pair of inner and outer molded sheets

to form the keys. A force sensing resistor device is

actuated by the inner sheet when a key is pressed, to

cause character information to be entered. A sensory

control circuit including a force producing device,

enables tactile and audible responses to be adjusted for

the user.
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In another form of the invention, the tactile and

audible responses are caused by providing a liquid sealed

between the inner and outer sheets, and electrically

energized heating coils cause the liquid to expand

rapidly and abruptly to provide a tactile and audible
response.

Brief Description of the Drawings

The above mentioned and other objects and features

of this invention and the manner of attaining them will

become apparent, and the invention itself will be best

understood by reference to the following description of

the embodiments of the invention in conjunction with the

accompanying drawings wherein:

FIG. 1 is a pictorial view of a membrane keyboard

constructed in accordance with the present invention and

illustrated forming a part of a foldable computer having

a liquid crystal display panel;

FIG. 2 is an enlarged face view of a group of

representative keys of the keyboard of FIG. 1;

FIG. 3 is a sectional view of the keys of FIG. 2

taken substantially on line 3-3 thereof, illustrating an

enlarged circled portion;

FIG. 4 is a block diagram of an electronic circuit

arrangement for the keyboard of FIG. 1:

FIG. 4A is a block diagram of a switch circuit of

the circuit of FIG. 4;

FIG. 5 is a pictorial view of another membrane

keyboard constructed in accordance with the present

invention and illustrated forming a part of a foldable

computer having a liquid crystal display panel;

FIG. 6 is an enlarged face view of a group of

representative keys of the keyboard of FIG. 5;

FIG. 7 is a sectional View of the keys of FIG. 6

taken substantially on line 7-7 thereof, illustrating an

enlarged circled portion:
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FIG. 8 is a block diagram of an electronic circuit

arrangement for the keyboard of FIG. 5; and

FIG. 9 is a sectional view of the keys of FIG. 2

taken substantially on line 9-9 thereof.

Begt node for Carrying Out the Invention

Referring now to the drawings and more particularly

to FIG. 1 thereof, there is shown a membrane keyboard

system 10 which is constructed in accordance with the

present invention. The system generally comprises a

liquid crystal display panel 12 for visually displaying

character information, a microprocessor 14 (FIG. 4) for

processing information and a membrane keyboard 16 for

permitting a user to enter information into the

microprocessor 14 for processing and display purposes.

The display panel 12, microprocessor 14 and membrane

keyboard 16 are mounted in a substantially flat foldable

system housing unit 18. In this regard, the housing unit

18 is foldable into a thin, flat generally rectangularly

shaped compact unit that may be conveniently carried by a

user.

In operation, the system 10 permits a user to enter

data quickly and accurately into the microprocessor 14

for processing purposes. In this regard, a skilled touch

typist is able to use the membrane keyboard 16 for

entering data at substantially the same speed and with

substantially the same accuracy according to familiar

touch typing techniques.

To use the system 10, a user unfolds the housing

unit 18 into its operating configuration as best seen in

FIG. 1. In this regard, when the housing unit 18 is

unfolded, the system 10 is immediately powered by the

portable power source causing the microprocessor 14 to

produce a reference character such as a cursor on the

display panel 12. The user then begins entering

information into the microprocessor 14 via the membrane
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keyboard 16 in substantially the same manner as a touch

typist would do according to familiar touch typing

techniques. .

As best seen in FIG. 1, the interconnected membrane

keys are arranged in rows and columns, where the

individual rows of character keys have different

transverse height to facilitate the rapid and efficient

entry of character information. Also, as will be

explained hereinafter in greater detail, sensory

responses are produced as the user enters information in
order to further facilitate the rapid and efficient entry

of information. In this regard, when a user presses any

one of the character keys, the user will sense a tactile

response in the form of a gentle reaction force,

indicating that the selected key has been successfully

actuated. In addition, the user will also hear a audible

sound indicative of the selected key having been

successfully actuated.

Considering now the membrane keyboard 16 in greater

detail with reference to FIGS. 1-4, the keyboard 16

generally comprises a keyboard housing 20 which forms an

integral part of the system housing unit 18. In this

regard, the keyboard housing 20 includes a left hand

portion 22 and a right hand portion 24 that are mounted

hingeably together through a living hinge, shown

generally at 26. For the purpose of permitting the

system 10 to be folded into a substantially flat package

for storage or transportation purposes, the right portion

24 of the housing unit 20 is mounted hingeably to the

liquid crystal panel 12 by a living hinge 27. Another

living hinge 28 integrally connects a triangularly shaped

support flap 17 for helping to support the panel 12 in an

upright position as shown in FIG. 1.

The keyboard housing 20 is composed of a suitable

thermoplastic material that may be folded repeatedly
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about the living hinges. In this regard, it should be

noted that when the left portion 22 of the keyboard

housing 20 is folded away from the right portion 24 into

their illustrated opened position in a side by side

configuration, the right and left portions 22 and 24

become disposed at an angle 6 of between about 25° and

about 36° relative to one another. A more preferred

angle 8 is between about 30' and about 33°, and a most

preferred angle of 6 is about 31°.

The configuration of character keys in the left side

22 and the right side 24 of the keyboard 16 is more fully

described in the above mentioned copending U.S. patent

application.

The membrane keyboard 16 also includes a left side

keypad arrangement and right side keypad arrangement

shown generally at 30 and 31 respectively. As the

construction of the keypad arrangements 30 and 31 are

substantially similar to one another, only the leftside

keypad arrangement 30 will be described in greater

detail.

Considering now the keypad arrangement 30 in greater

detail with reference to FIGS. 1—4, the left keypad

arrangement 30 generally comprises a keypad printed

circuit board 32 (FIG. 3) and a control circuit 70 (FIG.

4) for generating electrical signals to produce sensory

responses and codes when the individual character keys

are depressed. Arrangement 30 also includes a membrane

panel 33 having a generally rectangular group of membrane

character keys, such as keys 34-39 shown in FIG. 2. The

membrane keys, such as keys 34-39, are configured or

arranged in a series of parallel spaced apart, staggered

rows, such as rOWS 40, 41, 43, 45, and 47, and columns,

such as 42, 44, and 46 to facilitate touch typing

techniques by an operator.
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As best seen in FIGS. 1 and 2, selected ones of the

character keys have a character indicia disposed thereon,

such as the character indicia 34D, 35F, 36G, 37E, 38R,

and 39T on keys 34 — 39 respectively. The character

indicia on each of the selected keys, such as indicia 37E

is disposed at an angle 9/2 relative to the transverse

dimension of the group 30.

Considering now the panel 33 in greater detail with

reference to FIGS 2-3, the panel 33 generally comprises a

pair of inner and outer thin sheets of thermoplastic

material bonded together by any suitable means, such as

heat welding. In this regard, the panel 33 includes an

outer keypad sheet 51 for forming the individual

character keypads, such as pads 34-39, and an inner sheet

61 for establishing a communication path between the

individual character keys, such is keys 34-39, and a

plurality of keypad control circuits, such as the keypad

control circuits 31A, 313, and 31C as shown in FIG. 4.

For the purpose of forming the individual character

keypads, the keypad sheet 51 is molded into the character

keys, each having finger engageable recessed keypads or

top wall P that are integrally connected and arranged in

a common plane. Each keypad is generally rectangularly

shaped and spaced apart from the adjoining keypads, by

valley members, such as the valley member 53. As best

seen in FIG. 1, character indicia, such as character

indicia 55, is disposed on the top surface of each of the

keypads for helping a user identify the character code to

be produced when the user presses a given key.

For the purpose of facilitating the manufacture of

the membrane keyboard 16, the inner sheet 61 is molded by

any well known technique, such as vacuum forming or

injection molding. In this regard, the sheet 61 is

molded into a series of parallel spaced-apart downwardly

depending cup-shaped valleys such as the valleys 65, 66,
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and 67. Each valley is integrally connected, and has a

bottom wall arranged in a common plane with like bottom

walls. Each valley also terminates in an annular ridge

defining a lip, such as a lip or rim 62. Each cup-shaped

valley is spaced apart from adjoining valleys by a

rectangularly shaped receiving member, such as a member
63.

As will be explained hereinafter in greater detail,

of the purpose of facilitating the bonding of sheets 51

and 61 together, each receiving member, such as the inner

member 63 is complementary shaped to an associated outer

valley member, such as valley member 53 to nest together.

In this regard, when the keypad sheet 51 and inner sheet

61 are positioned in mating engagement for bonding

purposes, the valley members are received within

corresponding areas of the receiving members to form the

individual character key, such as keys 34-39. Thus, the

individual cup-shaped valleys, such as the valley 65,

form a finger-like ridge (FIG. 3) that cooperate with a

corresponding top wall or pad P to form a membrane

character key.

As best seen in FIG. 2, the character keys of panel

33 are arranged in a series of rows, such as the rows 41

and 43. In order to facilitate arranging the rows in

different heights, as shown in FIG. 9, the sheet 51 and

61 include different dimensioned keypads and valleys,

such as keypad 57A and valley 67A. In this regard, for

example, the keypad of character key 46 does not extend

upwardly at as great a distance as keypad 57A, nor does

the valley 67 extend downwardly as far as the valley 67A.

Thus, when the sheets 51 and 67 are positioned matingly

together, the height of the character keys in row 43,

such as the character key 39 will be slightly higher

than the character keys in row 41, such as the character

key 46.
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Considering now the keypad printed circuit board 32

and control circuit 70 in greater detail with reference

to FIG. 3, and 4, the printed circuit board 32 is mounted

within the left portion 22 of the housing 20, and is

generally rectangular shaped with a generally flat face

so that the keyboard panel 33 can be mounted thereto. In

this regard, each of the valley members and receiving

members, such as members 53 and 63 respectively, include

a well, such as a well 54 (FIG. 3), that is adapted to be

bonded to one of the surfaces of he printed circuit board

32 by any well known bonding technique, such as heat

welding technique. In this regard, it will be understood

by those skilled in the art, that each well, such as well

54, functions as bonding surfaces for joining the sheets

51 and 61 together, as well as for attaching the bonded

sheets 51 and 61 to the printed circuit board 32.

For the purpose of controlling the sensory response

of each individual character key, such as the character

key 34, as shown in FIG. 4, the control circuit 70

includes a sensory control circuit 69 and an array of

individual keypad circuits, such as the circuit 31A, 31B

and 31C. As the individual keypad circuits, such as

circuit 31A are substantially identical only circuit 31A

will be described hereinafter in greater detail.

Considering now the circuit 31A in greater detail

with reference to FIGS. 3 and 4, the circuit 31A includes

a force sensing circuit 71 for detecting when the key 35

is pressed and a piezoelectric device 74A for producing a

tactile response indiciative that key 35 has been pressed

sufficiently to enter a character code. To produce the

tactile response, the piezoelectric device 74A includes a

pulse generator 72 and a piezoelectric actuator 74. The

pulse generator 72 drives the piezoelectric actuator 74

and is coupled between the actuator 74 and a tactile

feedback control circuit 80 that enables a user to adjust

SCEA EX. 1002 Page 107



SCEA Ex. 1002 Page 108

W0 92/15083 PCI'IUS91/09797

10

15

2O

25

30

35

11

the amplitude or strength of the tactile response

produced by the actuator 74. In this regard, a resistor

pot 81 permits the user to adjust the tactile response to

the individual preference of the user.

The piezoelectric actuator 74 and the force sensing

circuit 71 are mounted to the top surface of printed

circuit board 32 in relation to the valley member 65

associated with key 35. In this regard, the

piezoelectric actuator 74 and its associated character

key 35 are mounted in close proximity to one another so

that, a base or floor portion 66B (FIG. 3) of the valley

member 66 abuts and contacts the actuator 74. By

mounting the actuator 74 in close proximity to the key

35, the actuator 74 can produce a tactile response that

will be sensed by the finger of a user resting in contact

with the key 34.

For the purposes of sensing when the character

key 35 has been pressed, the force sensing circuit 71

includes a force sensing resistor 75 and a control

arrangement including a high frequency cut-off circuit 78

and switch circuit 79. The forces sensing resistor 75

includes a silk screened polymer material having a

variable conductive property. The force sensing resistor

75 is disposed in close proximity to the base portion 66B

of the valley member 65 so that when a user exerts a

downwardly directed force on the top surface of key 35,

the force will be sensed to cause the electrical

conductance of the polymer material to be varied. As

will be explained hereinafter in greater detail, the

change in conductance of the polymer material causes an

electrical signal to be generated to activate the

piezoelectric actuator 74 and to cause an audible sound

to be produced.

In order to produce an electrical signal in response

to a character key 35 being pressed, the force sensing
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resistor 75 is electrically coupled to the switch circuit

79 via the high frequency cut off circuit 78. The high

frequency cut off circuit 78 helps to eliminate unwanted

and undesired accidental multiple keystrokes by the user

when the user presses the character key 34. In this

regard, the circuit 78 will allow only signals to pass

which occur at spaced apart intervals of one tenth of a

second or longer.

In order to control the sensitivity or the amount of

pressure that must be exerted by a user with reference to

actuating a given character key, such as character key

35, the switch circuit 79 is coupled to a sensitivity

level control circuit 84. In this regard, the

sensitivity circuit 84 establishes a pressure threshold

voltage reference for the switch circuit 79 so that it

generates an output signal only when the desired

threshold is reached. The pressure threshold voltage

produced by the circuit 84 is adjustable via a resistor

pot 85. This allows for incremental input detection, and

the setting of a response threshold from heavy to very

light finger pressures depending on the preference of the
user.

Considering now the switch circuit 79 in greater

detail with reference to FIG. 4A, the switch circuit 79

generally comprises a differential amplifier 79A having a

feedback resistor 793 connected between its output and

the input from the high frequency cut-off circuit 78.

The sensitivity level control 84 is connected to the

negative input of amplifier 79A to provide a reference

level voltage for its operation. An analog to digital

converter 79C is coupled between the output of amplifier

79A and the set input of a flip flop 79D. In this

regard, whenever the flip flop 79D is set, it provides an

output signal to the microprocessor 87, and the power

amplifiers 72 and 89 respectively. The output of the
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analog to digital converter 79C is also coupled to an

invertor 79E whose output is connected to the reset side

of the flip flop 79D.

In operation, whenever an output signal is generated

by the cutoff circuit 78, the amplifier 79A responds and

produces an analog signal on its output if the signal

level from circuit 78 exceeds the reference voltage level

provided by the sensitivity control circuit 84. If the

amplifier 79A produces an output signal, the analog to

digital converter 79C converts the signal into a digital

signal that sets the flip flop 79D. The output from the

flip flop 790 is then coupled to the pulse generator 72

enabling it to cause the device 84 to be activated. When

the user removes his or her finger from the selected key,

the output signal from the analog to digital converter

79C goes to a logic low level causing the flip flop 790

to be reset via the invertor 79E.

As best seen in FIG. 4, the output of the switch

circuit 79 has a pair of output terminals that are

coupled to a microprocessor 87 and a power amplifier 89,

respectively, for producing character codes and audible

sounds, respectively. In this regard, the microprocessor

87 is coupled to each character key, such as key 35 via a

set of conductors, such as a conductor 91. The

microprocessor 87 in response to receiving a pulse from

any given character key generates a character code that

is coupled to the central processing unit 14 for

processing and display purposes. In the preferred form

of the present invention the character codes generated by

the microprocessor 87 are ASCII codes which are well

known to those skilled in the art.

In order to produce an audible sound when any given

character key is depressed, such as the character 34 each

of the keypad circuits, such as circuit 31A, are coupled

to the power amplifier 89 via a data bus 92. The power
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amplifier 89 is coupled to a volume control circuit 94

having a variable resistor 96 to adjusting the output

signal strength of the amplifier 89. A audio speaker 97

is coupled to the output of amplifier 89 for producing a

audible sound in response to the output signal of the

amplifier 89.

Referring now to the drawings and more particular to

FIGS. 5-8 thereof, there is shown still yet another

membrane keyboard construction system 110 which is

constructed in accordance with the present invention and

which is shown in operation position with a foldable

computer 112 having a liquid crystal disPlay panel 114

for visual image displaying purposes. In this regard,

its should be understood that information generated by a

user via the membrane keyboard system 110 is processed by

the foldable computer 112 and displayed on the liquid

crystal display panel 114.

Considering now the membrane keyboard construction

110 system in greater detail with reference to FIG. 5-7,

the system generally comprises a pair of membrane

character key panels, a left panel 122 and a right panel

124 respectively, to facilitate rapid and efficient touch

typing use. The system 110 also includes an electronic

control unit 120 (FIG. 8) for producing ASCII character

codes as well as sensory control signals. The panels 122

and 124 are spaced apart and oriented at an angle to one

another for helping to establish a rapid data entry

interface between a user (not shown) and the foldable

computer 112.

The left panel 122 and the right panel 124 are

interconnected by a living hinge 126 that permits the

left panel 122 to be folded away from the right side

panel 124. The hinge 126 also causes the left panel 122

and the right panel 124 to be disposed at an angle 6

between their transverse dimensions when folded apart
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from one another as shown in FIG. 5. In this regard, the

angle 6 is between about 26' and a between about 36'. A

more preferred angle 8 is between about 31' and about

36°, and a most preferred angle is about 31°.

A living hinge 127 enables the liquid crystal

display panel 114 to be folded downwardly on top of the

top side of the right panel 124. As best seen in FIG 5,

the liquid crystal display panel 114 is mounted in a

housing 116 that includes a living hinge 128. The living

hinge 128 permits a triangular flap or end portion 117 of

the housing 116 to be folded backwardly so that a bottom

edge 117A of the end portion 117 rests on the surface

supporting the apparatus 110 to prop the panel 122 in a

slightly backwardly inclined upright viewing position.

In this regard, the end portion 117 supports the housing

116 in an upright manner so that the images on the panel

114 may be easily viewed by a user. In a closed

position, the housing 116 folds downwardly on top of the

topside of panel 124. The end portion 117 folds

downwardly on top of the backside of the housing 116.

The left panel 122 folds down upon the end panel 114 and

right panel 124 to form a substantially thin flat

configuration.

The configuration of the character keys and the

angular relationship between the panels 122 and 124 are

more fully described in the aforementioned U.S. patent

application filed concurrently herewith and incorporated

herein by reference. As the construction and method of

using the panels 122 and 124 is substantially similar,

only panel 122 will be described hereinafter in greater

detail

Although in the preferred form of the present

invention, the panels 122 and 124 are configured as a

computer keyboard, it will become apparent to one skilled

in the art that the configuration and function the panels
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can be varied to accommodate may different types of

applications such as calculator panels, cash register

panels, and the like.

Considering now the panel 122 in greater detail with

reference to FIGS. 5-7, panel 122 generally comprises a

group of character keys, such as the character keys 134-

139 which are collectively adjustable for tactile and

audible responses. The character keys, such as keys 134—

139 are formed from a pair of thin sheets of plastic

material that have been individually molded for a desired

character keypad layout such as the character keypad

layout illustrated in FIG. 5. In this regard, the panel

122 includes an outer keypad sheet 151 and an inner or

contact sheet 161 that form a group of character keys,

such as a group of character keys 134-139. The keypad

sheet 151 and contact sheet 14 are composed of a plastic

material, such as thermoplastic material that may be

easily formed into any desired configuration by any

conventional forming technique, such as vacuum molding or

injection molding in a similar manner as the membrane

panel of FIG. 1.

The inner or contact sheet 161 also defines a group

of contact points such as contact point "CP" (FIG. 7),

that correspond to the individual character keys, such as

the keys 134-139. In this regard, the contact sheet 161,

establishes a communication path between the individual

character keys, such as keys 134-139 and the electronic

control unit 120 as will be explained hereinafter a

greater detail in a manner similar to the membrane panel

of FIG. 1.

Considering now the outer sheet 151 in greater

detail with reference to FIGS. 5 and 6, the outer sheet

151 is molded into a series of spaced apart upwardly

extending rectangularly shaped pads, such as the pad 152,

that are integrally connected by a series of outer
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contact members, such as the members 153, 154 and 155.

Each contact member, such as member 153, is configured in

a shape that is substantially the same as a inner contact

member, such as a inner contact member 163, formed in the

contact sheet 161. In this regard, when the outer and

inner sheets 151 and 161 respectively are molded

together, each of their respective contact members, such

as contact member 153 and 163 respectively, align in an

overlapping nesting relationship with one another to

define a secondary contact point for bonding the sheets

151 and 161 to a printed circuit board 150 as will be

described hereinafter in greater detail. Each pad, such

as pad 152, is adapted to receive on its top surface,

character indica, such as the character indicia 154 for

helping to identify the function of the character key

defined by the pad. In this regard, all of the pads in

an individual row, such as pads 151 and 152, are arranged

in a common plane for facilitating the construction of

the panel 122.

Considering now the inner sheet 161 in greater

detail with reference to FIG. 5 and 6, the inner sheet

161 is molded into a series of spaced apart cup shaped

valleys, such as a valley 162 and 162A, that are

integrally connected by contact members, such as the

contact member 163 in a manner similar to the membrane

panel of FIG. 1. As best seen in FIG. 6, the inner sheet

161 also includes a series of lips, such as annular lip

or rim 164 that is intermediate of the valley and contact

members, such as valley and contact members 162 and 163

respectively. Each lip, such as lip 164, defines a

contact surface for bonding the outer and inner sheets

151 and 161 respectively together. In this regard, when

the outer and inner sheets 151 and 161 respectively are

bonded together, they form a series of cavities, such as

a cavity 165, that are fluid tight.
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For tactile sensory purposes, each of the cavities:

such as the cavity 165, is filled with a fluid F that

expands when heated thermally to cause the user to feel a

slight impact as the inner and outer sheets deform

slightly. The expansion of the fluid F and the outward
deformation of the sheets also cause a slight audible

sound to eminate therefrom.

The fluid F can be any non-conductive fluid that

expands when thermally heated, such as acetone.

As shown in FIG. 8 for the purpose of causing the

fluid in the individual cavities to expand in response to

its key depression, each character key cavity has a

conductive coil, such as a conductive coil 180 mounted

therein for heating the fluid disposed inside the cavity.

The individual coils are mounted within the character key

cavities so that when energized they release thermal

energy to cause the fluid therein to expand abruptly.

With respect to mounting the coils within the cavities,

each coil, such as coil 180, extend through holes (not

shown) in the sheet 161, where each one of the holes are

sealed in a fluid tight manner with the leads of the

coils extending therethrough.

Considering now the electronic control unit 120 in

greater detail with reference to FIG. 7 and 8, the

electronic control unit 120 generally comprises a

plurality of keypad control units, such as keypad control

units 122A, 1223 and 122C, for generating a character

pulse signal and for causing a tactile response when a

given key is depressed; and a sensory control unit 123

for permitting a user to adjust the sensory response

features of the membrane keyboard 116.

Considering now the plurality of keypad control

units, such as unit 122A in greater detail with reference

to FIG. 8, as each of the control units are similar to

one another, only unit 122A will be described hereinafter
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in greater detail. As best seen in FIG. 8, the control

unit 122A includes a pulse generator 168 coupled to coil

180 for producing a tactile response and a force sensing

resistor 172 coupled to a high frequency cutoff circuit

or band pass circuit 174 and a switch circuit 176

cooperate which together to produce a sensing signal when

the given character key is pressed.

Considering now the pulse generator 168 in greater

detail with reference to FIG. 8, the pulse generator 168

is a conventional low voltage pulse circuit that produces

a current pulse of approximately 250 milliamps whenever

the key 137 is depressed. In this regard, the output of

the pulse generator 168 is coupled to the small conducive

coil 180 (FIG. 7) that is disposed in the cavity 165 and

that is mounted to the printed circuit board 150.

In operation when the pulse generator 168 is

energized, as will be explained hereinafter in greater

detail, its output current pulse is coupled to the coil

180 which cause the electrical energy to be converted to

thermal energy. In this regard, as the coil 180 is

surrounded by a fluid that thermally expands when heated,

the fluid experiences an immediate sharp rise in volume

when heated, thus, causing the top of key pad 152 to move

upwardly, to produce a tactile response sensed by the

finger of the user depressing the key 137. Because the

amount of thermal energy released by the coil 180 is so

small, there is little or no build—up of temperature in

the fluid, even when the key 137 is rapidly depressed.

In this regard, the heat of the fluid normally tends to

be dissipated through the inner sheet 161 and outer sheet

151.

For the purposes of causing the fluid to be directed

primarily upwardly, the cup shaped valley 162 has an

inverted conical or pyramid type of configuration and is

relatively resistant to deformation by internal pressure,
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except at or about the area immediately surrounding the

ridge or lip 164.

As best seen in FIG. 7,,a bottom portion of each of

the valleys, such as valley 162 rests directly on, or

slightly above, a force sensing resistor, such as the

force sensing resistor 172. In this regard, when a user

depresses on the character key 137, the force is coupled

to the resistor 172 which changes its conductivity in

response to the exerted pressure. The high frequency cut

off circuit 174 is coupled between the resistor 172 and

the switch circuit 176 and function substantially the

same as cutoff circuit 78. In this regard, if the key

137 is depressed for longer than a given interval the

cutoff circuit 174 will generate a signal that is coupled

to the switch circuit 176. As the circuit 174 and switch

176 are substantially similar to circuit 78 and switch 79

they will not be further described.

Considering now the sensory control unit 123 in

greater detail with reference to FIG. 8, the sensory

control unit 123 is substantially similar to control

circuit 69 of FIG. 4. The control unit 122A includes a

microprocessor 187 for generating appropriate ASCII

character codes whenever selected character keys such as

keys 134-139 are depressed. The character codes produced

via the microprocessor 187 are sent to a central

processing unit 198 forming part of the foldable computer

112. The control circuit 123 also includes a tactile

feedback control circuit 182 having a control pot 183, a

sensitivity level control circuit 184 having a control

pot 185 and an audio control circuit, shown generally at

186 including a volume control circuit 187 having a

control pot 188, a loud speaker 189 and a power amplifier

190. As the control circuit 123 and its various

component parts are substantially similar to control
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circuit 69, the circuit 123 will not be described in

further detail.

While particular embodiments of the present

invention have been disclosed, it is to be understood

5 that various different modifications are possible and are

contemplated within the true spirit and scope of the

appended claims. There is no intention, therefore, of

limitation to the exact abstract or disclosure herein

presented.
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CLAIMS

What is claimed is:

l. A membrane keyboard, comprising:

a plurality of membrane character keys:

tactile means coupled to said plurality of

membrane character keys for causing individual ones of

said character keys to produce a tactile response when

depressed; and

force detecting means for generating an

electrical signal when individual ones of said plurality

of membrane character keys are depressed by a user.

2. A membrane keyboard according to claim 1

wherein said plurality of membrane character keys

includes:

key pad means defining the top surface of the

plurality of membrane keys; and

contact means bonded to said key pad means of

emerging said tactile means.

3. A membrane keyboard according to claim 2

wherein said keypad means includes a sheet of material

formed into a plurality of integral spaced apart

rectangularly shaped projections wherein each projection

defines a character key pad forming part of said

plurality of character keys.

4. A membrane keyboard according to claim 2

wherein the plurality of character keys are configured

into at least one row of character keys.

5. A membrane keyboard according to claim 2

wherein the plurality of character keys are configured

into rows and columns of individual character keys.

6. A membrane keyboard according to claim 2

wherein the individual rows of character keys are

staggered from one another.

7. A membrane keyboard according to claim 2

wherein at least two character keys of such plurality of
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character keys have substantially different transverse

heights.

8. A membrane keyboard according to claim 2

wherein the individual character keys are substantially

identical in size and shape.

9. A membrane keyboard according to claim 2

wherein said plurality of character keys differ from one

another.

10. A membrane keyboard according to claim 3

wherein said sheet of material is composed of a suitable

plastic material.

11. A membrane keyboard according to claim 10

wherein said plastic material is a thermoplastic

material.

12. A membrane keyboard according to claim 3

wherein said contact means includes a sheet of material

formed into a plurality of integral spaced apart upwardly

extending fingers for cooperating with corresponding ones

of said plurality of projection to define said plurality

of membrane character keys.

13. A membrane keyboard according to claim 12

wherein said upward extending fingers are configured in

pairs wherein each pair of fingers cooperates with an

individual one of said plurality of projections to define

the height of the character key defined thereby.

14. A membrane keyboard according to claim 13

wherein each pair of fingers is separated by a cup shaped

valley wherein a base portion of each valley defines a

contact surface.

15. A membrane keyboard according to claim 14

wherein each one of said valleys is filled with a fluid

responsive to thermal energy.

16. A membrane keyboard according to claim 15

wherein said fluid expands in response to thermal energy.
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17. A membrane keyboard according to claim 15

wherein said sheet of material forming said plurality of

fingers is a plastic material.

18. A membrane keyboard according to claim 17

wherein said plastic material is a thermoplastic

material.

19. A membrane keyboard according to claim 17

wherein said sheet of material forming such plurality of

projections and said sheet of material forming said

plurality of fingers are bonded together to define said

plurality of character keys and to seal the fluid in each

respective valley.

20. A membrane keyboard according to claim 19

wherein such tactile means is electrical conductive means

for causing the fluid disposed in each one of said

valleys to be thermally expanded to produce a tactile

response.

21. A membrane keyboard according to claim 20

wherein said electrical conductive means includes a

plurality of electrical conductive coils, each individual

one of said plurality of coils being mounted in

individual ones of said valleys.

22. A membrane keyboard according to claim 1

wherein said tactile means is piezoelectric means.

23. A membrane keyboard according to claim 22

wherein said piezoelectric means includes a plurality of

piezoelectric driver units.

24. A membrane keyboard according to claim 23

wherein each piezoelectric driver unit comprises:

A piezoelectric actuator for producing a

tactile response; and

a power amplifier for generating an electrified

signal to cause said actuator to produce a tactile

response .
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25. A membrane keyboard according to claim 24

further comprising:

tactile feedback control means for causing said

power amplifier to generate different levels of said

electrical signal to enable the tactile response of said

actuator to be adjusted.

26. A membrane keyboard according to claim 1

wherein said tactile means includes fluid means for

causing individual selected ones of plurality of membrane

character keys to expand when depressed.

27. A membrane keyboard according to claim 1

wherein said force detecting means is force sensing

resistor means.

28. A membrane keyboard according to claim 27

wherein said force sensing resistor means includes high

frequency cut—off means coupled to switch means for

generating electrical signals where individual ones of

said plurality of membrane character keys are depressed.

29. A membrane keyboard according to claim 28

wherein said frequency cutoff means includes a plurality

of high frequency cut off circuits for generating

individual electrical signals when individual area of

said plurality of membrane character keys are depressed.

30. A membrane keyboard according to claim 28

wherein said switch means includes a plurality of

switches wherein each one of said plurality of switches

is activated in response to an individual character key

of said plurality of membrane character keys being

depressed.

31. A membrane keyboard according to claim 1

further comprising:

audio means for producing an audible sound in

response to said force detecting means generating an

electrical signal.
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32. A membrane keyboard according to claim 1

further comprising:

processor means for producing a coded signal in

response to said force detecting means generating an

electrical signal.

33. A membrane keyboard according to claim 32

wherein said coded signal is an ASCII coded signal.

34. A membrane keyboard according to claim 31

wherein said audio means includes volume control means

for adjusting the decimal level of said audible sound.

35. A method of producing a sensory response from a

membrane character key comprising:

filling a membrane character key with a fluid;

depression said membrane character key; and

expanding said fluid in response to said

character by being depressed to produce a tactile

response.

36. A method for producing a sensory response from

a membrane character key, comprising:

coupling a membrane character key to tactile

means;

depressing said character means to produce an

electrical signal;

coupling said electrical signal to said tactile

means to cause said character key to respond with sensory

movement.

37. A foldable computer system, comprising:

housing means;

a liquid crystal panel mounted in a panel

portion of said housing means;

a membrane keyboard mounteed in a keyboard

portion of said housing means;

support means foldably attached to said housing

means for helping to support said liquid crystal panel in

an inclined upright manner;
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said keyboard portion including a left and

right keyboard portion, wherein said left portion is

foldable on top of said right portion;

said support means being foldable flat against

5 said liquid crystal panel, said folded support means and

said liquid crystal panel being foldable on top of said

keyboard portion to form a substantial thin flat

configuration.
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SYSTEM AND NIETHOD FOR FINGER HELD HARDWARE DEVICE

CROSS-REFERENCE TO RELATED APPLICATION

This application claims priority from United States Provisional Application

No. 60/305,615, filed July 17, 2001.

TECHNICAL FIELD

The present invention relates to personal electronic devices. More

particularly, the present invention relates to systems and methods for physically supporting,

controlling, customizing, accessing, and protecting personal electronics devices

BACKGROUND OF THE INVENTION

Portable, personal electronics devices have become increasingly more

popular as the costs to manufacture and sell them has decreased. Cellular telephones,

handheld computers, portable game players, and other related devices have become

commonplace. Furthermore, users have become increasingly dependent on these devices,

using them more and more, and for an increasing range of applications. For example,

people use cellular telephones seemingly constantly. Moreover, cell phone users use their

cell' phones to send text messages, browse the Internet, and for many other purposes.

Similarly, handheld computer users not only have come to rely on these devices for keeping

appointment calendars and address lists, but now use these devices for everything from

casual word processing, to posting on—line transactions, to playing games

With the passage of time, the use of these devices has become better

understood to the point of second nature. Users know which buttons perform which

functions without great mental deliberation. In fact, it is not uncommon to see an

individual conduct a phone call with her cellular phone in one hand, while operating her

handheld computer with another.

Unfortunately, the creators of current devices seemingly designed them with

an expectation that use of these devices would be more single-minded, and that a user
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would be willing to devote both hands to the task. As a result, while a user may not be

intimidated by the prospect of using his cellular phone and his handheld computer at the

same time, manipulating the controls on these devices might not be practical or possible. A

typical cellular phone is much more easily dialed if the user cradles the phone in one hand

and dials with the other. Use of a typical handheld computer also requires two hands: one

is needed to support the handheld unit, while the other operates a stylus or presses keys to

initiate various commands.

A similar concern. is that while a handheld computer may be designed in a

way in which it is well-suited for some applications, it may not be for others. For example,

it may be a simple matter to access one’s schedule for the day by depressing the calendar

function button, then scrolling down through the day using scroll keys. This can be done

with one hand while resting the handheld device on a table or desk, but is not easily done if

one both tries to hold and control the device with one hand. Further, if one wants to use the

handheld computer’s calculator functions, because the stylus or another tapping device is

required to actuate the touch-screen “buttons” of the calculator program, one cannot merely

use the calculator with one hand while writing down the resulting figures with another.

Handheld devices also pose other concerns. To name one example, it is

good to have a compact cellular phone so it can be carried easily; on the other hand, when

viewing text, a larger display would be very helpful. Similarly, the ability to send text

messages is very useful, but it would be more helpfiil if a more user friendly keyboard

could be provided. Security is a concern when so many people store so much valuable

information in various types of handheld devices. Comparably, so many people rely on

their devices that if the device were damaged, the user may have suffered a tragedy.

Finally, while compact devices are convenient, they ofien sacrifice expandability in

exchange for small size; certainly, it would be helpful to be able to augment the function of

these devices as needed.

Overall, what is needed is a way to make portable electronic devices more

ergonomic so that even unskilled users can more easily operate them with a single hand, or
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can do more with the devices while using both hands. Devices need to be better secured

and protected, and to allow for upgradeability and flexibility in function.

It is to these objects that the present application is directed.

SUIVIIVIARY OF THE INVENTION

There are numerous general variations of the present invention.

One form of the present invention employs on a lower corner of the device a

finger and thumb based support, attachment, and activation device. In this manner, a user

can both support and operate the handheld device with one hand, leaving her other hand

free for other tasks or, at least, reducing the demand on the hand supporting the device.

A variation of the present invention features detachable and interchangeable

display and button—based mechanisms. In this way, users can attach different keypads for

different applications or to suit a preference of which hand to use in operating the device.

Similarly, users can attach different types of displays for different applications.

Another variation of the present invention has no physical buttons on which

all commands are initiated via a touch-sensitive display. The only physical button on this

variation is a power switch to activate the device.

Another variation of the present invention has no physical buttons on which

all commands are initiated Via a touch-sensitive display. Because there are no physical

buttons, the device can only be accessed with a separate key to activate the device.

Another variation of the present invention receives input both

conventionally from the pressing of function control buttons as well as pressing of touch

sensitive areas on the touch screen, and from remote control signals issued by a user

activating buttons on a remote control stylus.

Another variation of the present invention is largely covered with a gel pad

to protect the device from damage that it might suffer upon being dropped or handled

roughly, as well as to allow a user a better grip on the device.

Another variation of the present invention employs resource cradle for

providing functional support to various sections of the device.
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BRIEF DESCRIPTION OF THE DRAW1NGS

Figure 1 is a front view of one embodiment employing on a lower corner of

the device a finger activated keypad and a finger attachment means.

Figure 2A is a front view another embodiment which features detachable

and interchangeable display and keypad/control units.

Figure 2B is a front view of the embodiment shown in Figure 2A showing

an alternative keypad/control unit that can attached to the display device.

Figure 2C is a front view of the embodiment shown in Figure 2B showing

the alternative keypad/control unit attached to the display device.

Figure 2D is a front view of the embodiment shown in Figure 2A using a

rotatable keypad/control unit.

Figure 2B is a front view of the embodiment shown in Figure 2A using a

rotatable keypad/control unit oriented to allow a user to hold the device at a different angle.

Figure 2F is a front view of the embodiment shown in Figure 2A using an

alternate function keypad/control unit.

Figure 2G is a front view of the embodiment shown in Figure 2A using a

different display device.

Figure 3 is a front view of another embodiment in which the handheld

device accepts commands through the touch screen device with the exception of a power

switch.

Figure 4A is a front View of another embodiment in which the handheld

device accepts commands only through the touch screen device, and can only be activated

through the‘ use of a key.

Figure 4B is a front view of another embodiment in which the handheld

device accepts commands only through the touch screen device, and can only be activated

through the use of a wireless access device.
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Figure 5A is a front view of another embodiment in which a handheld

device receives input both conventionally from the pressing of function control buttons and

on the touch—sensitive screen, as well as from a remote control stylus.

Figure 5B is a bottom view of the remote control stylus shown in Figure 5A.

Figure 6A is a front View of another embodiment in which a handheld

device is covered by a protective gel pad.

Figure 6B is an underside view of another embodiment in which a handheld

device is covered by a protective gel pad.

Figure 6C is an underside view of a variation of the embodiment in which a

handheld device is covered by a protective gel pad.

Figure 7A is a perspective view of another embodiment of a resource cradle

used by the handheld device.

Figure 7B is a perspective view of a resource cradle used by a different

embodiment of the handheld device.

Figure 7C is a perspective view of a resource cradle used by a

keypad/control unit.

Figure 7D is a perspective view of a resource cradle used by an alternate

keypad/control unit.

Figure 7B is a perspective view of a resource cradle used by a plurality of

devices at the same time.

Figure 8 is a general block diagram of a finger held hardware device

employing one particular design of the preferred embodiment of the present invention;

Figure 9 is a general block diagram of a finger held hardware device

employing a remote control unit, network card, removable media, and wired capabilities.

Figure 10 is an embodiment of the present invention employed in another

type of finger held hardware device.

Figure 11 is an embodiment of the present invention utilizing various forms

ofremovable functions and capabilities of finger held hardware device;
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Figure 12 is a general block diagram of a finger held hardware device

employing one particular design to remove multiple portions of a device.

Figure 13 is a general block diagram of a finger held hardware device

employing that enables any removable portions of a device.

Figure 14 is an embodiment of the present invention employed utilizing a

modified version of finger held hardware device.

Figure 15 is an embodiment of the present invention employed utilizing a

modified version of a viewable screen apparatus to provide a user With the same

capabilities as an entire portable terminal device.

Figure 16 is an embodiment of the present invention utilizing a modified

version of a physical button apparatus to perform the same capabilities as an entire portable

terminal device, as well as its interchangeability with at last one type of portable terminal

device, and/or a Viewable screen device, and/or a finger held hardware device, or any other

type of portable device.

Figure 17 is a general block diagram of at least one type of gel pad.

Figure 18 is an embodiment of the present invention employed utilizing a

modified version of a viewable screen apparatus, finger held hardware device, and/or any

type of portable device that does not have any physical buttons or characteristics;

Figure 19 is an embodiment of the present invention employed utilizing

possible modified versions or variations of a viewable screen apparatus, finger held

hardware device, and/or any type of portable device that does not have any physical

buttons.

Figure 20 is an another embodiment of the present invention employed

utilizing possible modified versions or variations of a viewable screen apparatus, finger

held hardware device, and/or any type of portable device that does not have any physical

buttons.

Figure 21 is a general block diagram of a stand device employing one

particular design that supplies function to any type or component of finger held device.
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Figure 22 is a general block diagram of a stand device employing one

particular design that provides various types and forms ofinteraction.

Figure 23 is an embodiment of the present invention utilizing a modified

version of finger held hardware device that employs modified versions of a viewable screen

apparatus enabling the a viewable screen apparatus to be moved by the user.

Figure 24 is an embodiment of the present invention utilizing a modified

version of finger held hardware device that employs modified versions of a viewable screen

apparatus enabling the a viewable screen apparatus to be moved.

Figure 25 is a general block diagram of a cellular phone based finger held

hardware device employing one particular design that enables any type of finger held

device, with a fixed and/or removable display screen device and physical button device that

can provide‘ various fimctions.

Figure 26 is an embodiment of the present invention employed utilizing a

modified version of finger held hardware device that employs modified versions of a

cellular phohe based finger held hardware device.

DETAILED DESCRIPTION OF THE lNVENTION

Embodiments of the present invention are directed to providing handheld

electronic devices, such as personal digital assistants, cellular phones, game players, digital

cameras, and media players, with functional advantages. These advantages include

improved ways of holding the devices, improved flexibility in function of these devices,

and improved security, among other objectives. One skilled in the art will understand,

however, that the present invention may be practiced Without several of the details

described in the following description. Moreover, in the description that follows, it is

understood that the figures related to the various embodiments are not to be interpreted as

conveying any specific or relative physical dimensions, and that specific or relative physical

dimensions, if stated, are not to be considered limiting unless the claims expressly state

otherwise. Further, illustrations of the various embodiments when presented by way of
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illustrative examples are intended only to further illustrate certain details of the various

embodiments, and shall not be interpreted as limiting the scope of the invention.

There are several general embodiments of the invention, which will be

described first, as well as several more detailed embodiments of the invention.

1 A first general embodiment of the present invention is a finger held personal

electronics device. Figure 1 shows a top view of a finger held device 100 supported by a

user’s hand 104. The finger held device generally comprises three sections: a display 108,

a control unit 112, and an attachment device 116. The display device 108 provides data

viewing access and/or touch screen control as is generally known With handheld computers.

However, as compared with conventional handheld computers which have control buttons

disposed across the bottom edge of the device under the lower portion of the display, in the

embodiment shown, the control buttons 120 are arrayed on a keypad 124 on the control unit

112 which can be positioned over a user’s hand 104.

: Positioning the keypad 124 on the control unit 112 in this way shifts some of

the weight of the finger held device 100 over the top of the user’s hand 104 to better allow

the finger held device to be supported by one hand, as compared to a conventional handheld
device wherein the center of gravity would be positioned further away from the user’s hand.

In addition,I by moving the keypad 124 over the user’s hand 104, pressure applied to the

keypad 124 is directed through the keypad 124 and against the user’s hand 104.

Accordingly, depressing the keys 120 only helps to secure the finger held device 100
against the user’s hand 104, rather than twist the device out of a user’s hand as might

happen if ajuser attempted to support a conventional device in this manner and depressed

keys which are positioned away from the user’s hand 104.

, In addition, for extra security and support in allowing the user to hold the

device with‘ one hand, a finger attachment device 116 allows the user to secure the device

100 about one or more fingers of the user’s hand 104. The finger attachment device 116

can be a flekible strap the user can wrap around one or more of the fingers of his hand 104.

Alternatively, the finger attachment device 116 can be a more rigid ring type device into

which the user can slip one or more of the fingers of the user’s hand 104. With the device
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100 anchored to the user’s hand 104 by this finger attachment device, the user need not

concern himself with making sure he is hanging onto the device 100 so as to fillly support

its weight and the force of any force applied in operating the device 100. The finger

attachment device 116 ensures the device will not fall.

With the keypad 124 moved over the off—centered control unit 112 and

secured to the user’s hand 104 with the finger attachment 116 mechanism, the user can

actuate keys 120 on the keypad 124 with the thumb of the user’s hand 104 without

dropping the device. Even if the user chooses to use his other hand to actuate the device,

the user need not concentrate on directing the muscle’s of his own hand 104 to support the

device at that time because the application of force on an axis through the user’s hand 104

coupled with the finger attachment device 116 make it much easier to support the device

100.

Another general embodiment of the present invention shown in Figure 2A

features detachable and interchangeable display 200 and keypad/control units 204. In this

way, users can attach different keypad/control units 204 for different applications or to suit

a preference of which hand 208 to use in operating the device. Similarly, users can attach
different displays 200 for different applications. Parts of the device can be exchanged with

others to be‘ able to exchange data with other users of such a system.

In a preferred version of this embodiment, both the displays 200 and the

keyboard/control units 204 have resident logic systems and power supplies (not shown).

Accordingly, one type of keypad/control unit 204 might have resident functions or store

downloadable applications, while another might have different resident functions and store

different applications. The keypad/control units 204 might be of the same form, just having

different functions and applications, and their interchangeability might be comparable to

changing a cartridge in a handheld game system. It will be appreciated that the

keypad/control units 204 can be adapted to receive such cartridges, whether they store

applications, data, media files, or other helpful content in any of the embodiments disclosed

in this specification.
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Alternatively, as shown in Figures 2B and 2C, alternative keypad/control

units 220 can be of different shapes, have keys related to different fimctions, or have

different keypad arrangements entirely. Figure 2B shows a more linear keypad/control unit

220 to be coupled with the display as shown in Figure 2C. Moreover, keypad/control units

204, in the detachable embodiment or the previously described embodiment, can comprise

rotatable keypads 124 (Figure 1). These rotatable keypads 124 allow a user to arrange the

keys to suit her preferences. Similarly, the rotatable aspect of the keypad/control units 204

(Figure 2A) can allow the user to position the display 200 at different angles to the

keypad/control unit 204. As shown in Figure 2A, one user might select a position where

the keypad/control unit 204 is positioned more to one side of the display 200. On the other

hand, as shown in Figure 2D, another user might choose to position the keypad/control unit

204 more directly beneath the display 200, or as shown in Figure 2E, the user might prefer

to position the display 200 to the opposite side of the keypad/control unit 204. Further,

consideringzthe relative position of the display 200 and the keypad/control unit 204, this

rotation would allow for a user to adjust the device to use it on his opposite hand.

In addition, alternative keypad/control units can have keypad arrangements

targeted toWard different applications. For example, if a cellular telephone is incorporated

in the keypad/control unit as shown in Figure 2F, the telephone keypad control/unit 230

could have: a conventional telephone keypad arrangement. A keypad/control unit for

special math functions (not shown) could have calculator keys for calculation intensive

applications, while another could have more typical scrolling and clicking keys. If a

gaming system is incorporated in the keypad/control unit (not shown), the keys could be

tailored to a specific game, or the keypad arrangement could mirror a keypad layout of a

popular garne controller.

Just as the keypad control units can be of different types, displays can be of

different types as shown in Figure 2G. A typical handheld computer display of a few

inches on a side as shown in Figures 2A through 2F might be suitable for most typical

handheld computer applications or for a gaming system. A larger display (not shown)

might be chosen if the device is being used for reading e-books or e—magazines.
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Alternatively, if the device is being used primarily as a telephone directory and/or cellular

phone/paging device, a compact display 240, which might comprise even a single-line

display, might be chosen for the space and weight savings in the smaller package.

In this detachable embodiment, both the display and the keypad control unit

can have their own control logic, power supplies, and applications. As a result, a display

used by itself can still have some resident functions which can be initiated through the

touch—sensitive display. These displays, for example, may have some native functions such

as calendaring and a to—do list manager. At the same time, a keypad/control unit might be

added that includes a cellular telephone module and an address book function, therefore,

combining these devices not only adds a device for entering commands to the display, but
also adds additional functionality.

‘ Along the lines of the detachable display with its own on-board

fimctionality, another embodiment of the present invention shown in Figure 3 is a handheld

“display-only” device 300 with no physical buttons other than a power switch 304 to

activate the; turn the device on and off. The designation “display—only” is somewhat of a

misnomer because, as previously described, the display would have its own power supply

and control logic. Moreover, the display—only device 300 can be controlled through touch—

screen directives through designated icons 308 on the viewing area 312 of the device.

Variations of this embodiment could be coupled with a keypad/control unit as previously

described to add different functions and user handling options. Notwithstanding, the

display-only device can be a standalone device, or at least be able to function as a

standalone device.

Another general embodiment of the present invention shown in Figures 4A

and 4B is a handheld device 400 with no physical buttons with which all commands are

initiated via a touch-sensitive display 404. In a preferred variation of this embodiment,

although some predefined keystroke on the touch-sensitive display 404 could activate that

the device 400, it may be preferred to require the user to carry a security key 408. By

issuing a physical key 408 to a user, the user can be sure that the information in the unit is

secure as long as the user keeps the key 408.
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It will be appreciated that the key 408 can be a physical interlocking teeth

type key, as shown in Figure 4A, or other types can be used. Figure 4B, for example,

shows an radio frequency identification (RFID) tag 420. With an RFID tag, which the user

could wear as a charm on a chain, carry in a pocket, or hang on a key ring 424 as shown,

the user need not actually insert a key into the device 400. The device 400 would poll for

the presence of the RFID tag 420, and when the RFID tag 420 is in suitable proximity to

the device 4100, the device 400 powers itself on. Again, if the device 400 is separated from

the user, the: user’s information remains secure as long as he still has the RFID tag 420 with

him. It will be appreciated that this same sort of security can be implemented without an

interlocking key using infrared, bar code scanning, or similar technologies.

Another general variation of the present invention shown in Figures 5A and

5B is a handheld device 500 which receives input both conventionally from the pressing of

function control buttons on the keypad/control unit 504, through entry of commands on the

touch sensitive display 508, and from a remote control stylus 512. Using the remote

control stylus 512, the user can enter commands by pressing function control buttons 516

which can be received by the device 500 via infrared, RF, ultrasonic signals, or similar

transmission means. The remote control stylus 512 has a stylus tip, therefore a user need
not carry multiple styli. Allowing the user to enter commands via remote control stylus 5 12

can speed system operation in a number of ways. For one, the function control buttons 516
on the remote control stylus 5 12 can bear keys which trigger functions different from those

on the keypad/control unit 504, giving the user more one—touch commands to use.

Similarly, the fimction control buttons 516 could initiate macros for generating text or

triggering commands the user regularly uses. Further, because the user necessarily already

uses a stylus to use the touch—sensitive display 508, without moving her hands, the user has

access to more one—touch commands by merely pressing down with her fingers on a device

she already holds in her hand.

Figure 5B shows a reverse view of a variation of the remote control stylus

512. On a side away from the function control buttons 516, the remote control stylus 512

could support a display 524 which can display its own content, comparable to another

SCEA EX. 1002 Page 144



SCEA Ex. 1002 Page 145

10

15

20

25

W0 2004/01 9315 PCT/US2002/022851

13

window in a multitasking environment. For example, while a user browses notes on the

display 508 (Figure 5A) of the device 5, on the display 528 (Figure 5B) of the stylus, the

user could be reminded of impending appointments. The display 528 would display

content transmitted by the device 500 (Figure 5A) because, if the remote control stylus 512

can transmit to the device 500, using the same technology, the device 500 can transmit to

the remote control stylus 512. It will be appreciated that the remote control stylus 512 and

the device 500 can communicate using infrared, ultrasonic, RF, or similar technology. In

fact, the same fimctions could be provided by a remote control stylus 512 coupled to the

device 500 by a wired interface (not shown).

Another general embodiment of the present invention shown in Figures 6A,

6B, and 6C is a handheld device 600 protected by a gel pad 604. The gel pad 604 is

comprised of the energy—absorbing gel type material which has become popular for shoe

insoles. As shown in Figure 6A, the gel pad 604 can provide ridges 608 of thickened

pockets of gel to help absorb blows to the device 600 if the device 600 should be dropped

or otherwise experience shock. Figure 6B shows a rear view of the gel pad 604 installed on

the device 600. Figure 6A shows how the ridges 608 extend around the perimeter of the

device 600 to protect it. Moreover, it will be appreciated that these ridges 608, as well as

one or more textured pads 612, can make the gel pad 604 more tacky. Increasing the

tackiness of the device 600 allows a user to more securely hold the device 600. Further, if

an underside of the device 600 is tacky, the device 600 is less likely to slide off of a surface

on which itlhas been rested, further protecting the device from potential harm. Figure 6C

shows another variation of the underside of the gel pad 604 showing that the textured pad

612 can be created in the form of a logo or another message. Thus, the gel pad 604 can

carry the logo of the manufacturer of the device 600, or the gel pad 604 may carry

personalized or personalizable content in the same way that such content is available on

hard shell covers for cellular telephones. It should be noted that the content on hard shell

cellular phone covers adds no tackiness to the case of the cellular phone, nor does it serve

to protect the phone.
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Figures 7A, 7B, 7C, 7D, and 7B show one more aspect of the present

invention, a resource cradle 700 for the devices previously described. Considering the

flexible aspect of the handheld devices previously described, the resource cradle 700 needs

to be able to accommodate a wide range of devices and configurations. Figure 7A shows a

unified handheld device 704 coupled with the resource cradle 700. Figure 7B shows a

display-only handheld device 708 as previously described coupled with the resource cradle

700. Figures 7C and 7D show a keypad/control unit 712 and an alternate keypad/control

unit 716, respectively, coupled with the resource cradle 700. Figure 7E sh02s a display-

only device 708, a Wireless transmission module 720, a remote control stylus 724, and an

auxiliary function module 728 all coupled with the resource cradle. It will be appreciated

that one resource cradle can provide multiple couplings to accommodate various devices in

use in the system previously described.

The resource cradle 700 provides a variety of functions to the devices it

serves. Certainly, power supplies of the devices can be recharged by the cradle 700, just as

the cradle 700 can be a conduit to another computer to synchronize the device with that

other computer. In addition to these expected functions, however, the resource cradle 700

also provides additional fimctions to the devices with which it is coupled. The resource

cradle 700 can provide function to the devices without using a personal computer. The

resource cradle 700 can provide a storage device (not shown) for backing up content stored

on the handheld device, or for storing interchangeable content that a user can request be

offloaded from the handheld device to storage, or downloaded from storage to the handheld

device. As previously discussed, in the case of handheld devices with detachable display

and keypad/control units, those devices have their own control logic, thus each can operate

with a resource cradle 700 to exchange content. In addition, the resource cradle 700 can

provide a network interface, a microphone and/or speakers for audio or telephony

applications.

Turning to the more specific depictions of embodiments of the invention,

Figure 8 is a front side View of a finger held hardware device(s) 8 constructed in

accordance with the invention. At least one type of finger held hardware device 8 can be

SCEA EX. 1002 Page 146



SCEA Ex. 1002 Page 147

10

15

20

25

WO 2004/019315 PCT/US2002/022851

15

designed, configured, manufactured, and sold to be utilized in providing, inputting,

sending, receiving, interacting, storing all types of content, communications with any and

all content, data, and informationifrom internal means and methods, and/or from external

means, and/or methods. Services can include at least one type of carrier, and/or network

provider to/by/from at least one type of finger held hardware device(s) 8 with any and all

content that is provided from the network(s) provider(s).

At least one type of finger held hardware device 8 can interact, receive, save,

store, erase, exchange, or trade all types of content. At least one type of finger held

hardware device 8 can turn ON / OFF 10 by physical means, at anytime, and/or can also be

facilitated by various other means which do not require, and/or utilize at least one type of

physical interface. At least one type of finger held hardware device 8 has the capability to

turn ON / OFF 10 by itself, from off, sleep mode, wake mode when the user(s) receives any

types of content, picks up at least one type of finger held hardware device 8, and/or

becomes available based on ones location. At least one type of finger held hardware device

8 has the ability to turn OFF by itself, such as to save power resources or other purposes,

and/or if the user does not engage any new content after a predetermined period of time,

that is established by the user within the User Preferences of at least one type of finger held

hardware device 8, and/or by setting up User Preferences from/by at least one type of

carrier, and/or network provider, and/or user at the device level (hardware, software,

middleware), and/or network level by many methodologies, protocols, platforms,

configurations, and alike. At least one type of finger held hardware device 8 can also be

designed and configured to automatically tum ON when a user connects, attaches, or come

in contact With the device; such as slipping a portion of the finger held hardware device 8,

such as a strap(s) 2 on to the users finger, thumb or other methodologies that determine the

users presence or desire to turn ON the hardware device. The same can hold true when a

user wishes to turn OFF their hardware device, by removing a finger, thumb or other

methodologies that determines the users desire to turn OFF the hardware device.

At least one User can establish in the User Preferences of at least one type of

finger held hardware device 8 what type(s) of content that the user wishes to receive/block
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out, allowing content in pre—identified categories to be sent to/from at least one type of

finger held hardware device 8, as well as blocking any and all other types of content that

the user does not wish to receive, or be informed about. At least one User can save, store,

view, exchange, recall, trade, delete and alike all types of content from/to/with at least one

type of finger held hardware device 8 internally, externally, removable media, and/or

from/at/to at least one type of local and/or remote network. At least one type of content can

be saved locally inside and/or outside of at least one type of finger held hardware device 8,

and/or remotely that has been provided by at least one type of carrier, and/or network

provider. If the user selected to save at least one type of content locally, the content could

be saved internally, externally, and/or be saved onto at least one type of removable media

or storage means 5. At least one type of antenna could be built into/out of the side frame of

at least one type of finger held hardware device 8 on the 7, 8, and 9 number area, or other

areas as determined by a manufacturer, distributor, dealer, carrier, provider, and/or user. At

least one purpose for the antenna is to improve the signal strength, and coverage area to

reduce to the filrthest extent hot spots, dropouts, signal coverage stability, and/or

disconnections while at least one user is operating at least one type of finger held hardware

device 8.

At least one type of internal/external antenna can have the ability/capability

in the hardware design, and/or software, and/or as provided by a middleware architecture to

provide and/or enable at least one user, carrier, provider or alike to control the signal

variation strength for/from/to at least one finger held hardware device 8 based on signal

strength variations, whereby at least one finger held hardware device 8 can automatically,

and/or manually be adjustable to enhance signal strength at times when signal strength is

not at an optimum level, and/or at times when signal strength easily attained at an optimum

level. In such cases, power resources, software applications, system architecture protocol,

frequency variations and/or fluctuations can be utilized to maintain optimum operating

environment, and can save power resources, maintain primary frequency utilization, and/or

a multitude of other variations for achieving one in the same.
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At least one type of finger held hardware device 8 may have the ability and

expandability for at least one user to facilitate its interaction requests with At least one type

of finger held hardware device 8 from at least one type of remote control device 12. At least

one type of remote control device 12 can have at least one type of button, viewable screen,

and the ability to be incorporated into any type of finger held hardware device 8 and have

the ability to become detached. A front view 12 (a) for at least one type of remote control

device 12 could be designed as illustrated, as well as the back view 12 (b) for at least one

type of remote control device 12. At least one type of remote control device 12 can be

designed to operate directly with at least one type of finger held hardware device 8, and/or

any other type of hardware device(s), including but not limited to any type of data,

information and networking communications from paging, cellular phone, wireless phone,

computer devices, and/or desktop devices to name a few.

Interaction by/with/thru at least one type of remote control device 12 can

provide the same or different capabilities as a manufacturer, carrier, provider, or user

selects from at least one type of physical button(s) 3, 10, & 11 and can include basic

navigation, to more complex functions, along with interacting with user preference settings,

selection and decision of saving, deleting, recalling, viewing, exchanging, trading, any pre—

stored content, stopping transmission of any type of content, selection of other categories,

dialing phone numbers, sending and receiving email, text messaging services, stock ticker

information, and other professional services, and/or subcategories including but not limited

to phone, calendar, VP Collect, VP Gallery, email or message center, keyboard, scrolling,

software categories, general section, plug-in, expansion slot, duel or split spectrum

capabilities, and features.

At least one type of finger held hardware device 8 can enable at least one

user with at least one type of viewable screen area 6, 7, and 9 area to review, interact,

and/or interface with any and all types of virtual content. The upper part of the viewable

screen area 7 may be utilized to either be a single screen design, duel screen, and/or split

screen, that allows at least one type of content can be provided to the viewable screen area

9 portion, (in this example audio/visual content), while other types of content can be
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provided to the viewable screen area 7 portion, (in this example text based data and

information) content. By utilizing more than one viewable screen area 6, 7, and 9 for at

least one purpose, at least one type of user can actively be doing one thing (in say viewable

screen area 9), while data, content, information, text messaging, email and other forms of

interaction can be active (say on viewable screen area 7). In this way, at least one user is

able to multi-task and is able to get more things done. At least one type of finger held

hardware device 8 can also provide unlimited number of other types of content,

entertainment, and information such as; playing electronic games of all types, styles, and

formats, digital content, music, camera, video, professional services, information content,

location means, network access means, and all types of content and services that can be

provided to a user(s). These different types of content can either be connected and related,

and/or separate in purpose than the other. At least one type of content can be configured

and/or provided as continued information, and/or from time to time in portions, pieces,

segments, and alike.

At least one type of speaker and microphone can be incorporated and/or

provided on any portion of a finger held hardware device 8 principally to provide sound

capabilities, but can also include voice recognition capabilities thru a

speaker/microphone/video camera or other. At least one type of LED and/or lighting up of

at least one type of button images 3, 10, and 11 assist the user at night and dark lit

locations, including at least one portion of the viewable screen area 6, 7, and 9. At least one

type of LED feature could be utilized to inform the user of current power resource levels,

incoming/outgoing signal strength level, an incoming call, an incoming text message, a

certain time reminder event based on a software application scheduler that utilizes time as

part of, or in addition to a scheduler, how long another party has been on hold on another

line, as well as if the finger held hardware device 8 is ON, in sleep mode, or OFF, whether

the network card device, smart card device, headphone jack and/or wired data connection

capabilities 4 and/or removable media 5 is properly or improperly connected, and/or

ON/OFF, whether functioning properly, and much more.
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At least one type of finger held hardware device 8 can come with gel pad

capabilities 13. At least one type of gel pad 13 could be located anywhere on at least one

type of device, and could be utilized for unlimited purposes. At least one type of gel pad 13

design, configuration, or alike can come as part of at least one type of device, hardware

device, accessory device, media device, or all other types of physical objects. At least one

type of gel pad 13 can be incorporated as part of, in addition to, or other at the factory level,

as an aftermarket piece from a third party provider, wholesaler, distributor, dealer,

distribution organization, as a consumer any type of object. Some examples of functions

and features can include; at least one type of material that can make it easier for at least one

type of user to utilize and interact with a device, to reduce physical user interaction from

slipping around, to protect at least one type of device from the elements, weather, use, the

impact and shock from dropping at least one type of device, for holding, connecting,

engaging one device and/or portion of at least one type of device with another type of

device, including accessories, upgrades, and the like.

At least one type of microphone 14 can equally be incorporated, or in

addition to at least one type of finger held hardware device 8 design. At least one type of

finger held hardware device 8 can be converted and/or utilized for a multitude of other

purposes including; a digital camera, video camera, wireless phone, cellular phone, text

messaging, a pager, walki—talkie, trunk radio, PDA, music player, game player, CD player,

DVD player, desktop computer, laptop computer, notepad device, as well as a host of other

types of hardware device capabilities. At least one type of finger held hardware device 8

can have at least one type of headphone jack and/or wired data connection capabilities 4 on

the side for users to use headphone capabilities, wired and/or wireless data transfer to name

a few.

At least one type of volume control can be provided on the outside/inside of

at least one type of finger held hardware device 8 and/or accessory device such as a

network card, remote control unit, or other type of device that would allow at least one user

to utilize such features locally, and/or remotely, and/or can be provided to a user as part of,
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or in addition to at least one type of network card, smart card, remote control device 12,

and/or removable media item.

At least one type of remote control device 12 can be designed at the factory

level to perform at least one function, and/or be of any number of buttons, any size, any

style, any design, any form, any fonnat, any color, any shape, any material, and/or a

plethora of variations that has any type of image, name, or reference on any such remote

control device 12. At least one type of carrier, provider, device, and/or user can configure

any numerable variations for at least one button. At least one type of strap(s) 2 can be part

of, and/or in addition to at least one type of finger held hardware device 8 design enabling

at least one type of user to have at least one means for holding, connecting, or being

engaged with at least one type of finger held hardware device 8. At least one type of

configuration for at least one button, but in particular for the design utilized in Figure 8, the

middle buttons 3 can be utilized to provide at least one user with up, down, lefl, and right

scrolling, navigation, directory, sub-directory, and other command sets that the

manufacturer, distributor, dealer, retailer, carrier, and/or provider user chooses/configures

for these buttons from at least one type of hardware, software and/or middleware interface.

At least one type of configuration for the middle buttons 3 can enable at least one user to

play any type of game, and/or communication on the finger held hardware device 8.

At least one type of physical ON / OFF button 10 can be designed and

utilized to override a sleep mode configuration, as well as a wake mode configuration that

may come as standard, or is offered as a feature by at least one type of network provider or

carrier, or established by at least one type of user and can be established as a default setting

in the finger held hardware device 8. If at least one type of user wishes, they may actively

change settings, and/or override the defaulted features at any time.

Iflwhen at least one type of finger held hardware device 8 is in sleep mode, a

finger held hardware device 8 can automatically wake up by itself by unlimited means,

including but not limited to various types of content and/or data and information triggering

(actively, and passively) be provided to the user —— waking up the finger held hardware

device 8 to allow the user to interact with the related content. If afier a certain period of
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time, the user has not interacted with the finger held hardware device 8, and/or no new

forms of communication, and/or content is not being provided to the finger held hardware

device 8, the finger held hardware device 8 can automatically go into sleep mode to

conserver power resources. At least one type of manufacturer, distributor, dealer, carrier,

provider, and/or user can configure the finger held hardware device 8 so that when both

sleep mode, and wake mode are commenced, the finger held hardware device 8 can provide

the user with at least one type of [audio], [visual], [motion or vibration], or other means.

There are multiple ways, means, and methods for at least one type of user to

hold/attach/connect 2 the finger held hardware device 8 principally with at least one finger,

thumb, or secondarily another part/portion of the body, or object near the body, such as

clothing, a strap, a belt, necklace, or other unlimited methods on at least one hand based on

any type of design, style, configuration, material, approach, methodology, reasoning,

purpose, including at least one part, piece, component, unit, extension, accessory or alike,

rather than a persons hand, wrist, foream1, arm, waist, leg, hip, head, neck, or other parts of

the body.

At least one preferred method and style can be utilized for holding, hanging,

carrying, and/or attaching at least one type and/or portion of at least one type of finger held

hardware device 8. The primary purpose of demonstrating at least one method of achieving

this objective, as provided in the illustration in Figure 8, at least one user can

hold/attach/connect or engage 2 with at least one finger, thumb, or other portions of the

body, and/or other devices or means that would allow at least one user to bring, carry, hold,

or have, bring or carry at least one type of finger held hardware device 8 and/or any other

type of hardware device, network card device, media device, and/or other such types of

hardware devices. At least one type of button such as those found in Figure 8 located on

this illustration and number as buttons 3, 10, & 11 can be designed at the factory level to be

of any number of buttons, any size, any style, any design, any form, any format, any color,

any shape, any material, and/or a plethora of variations that has any type of image, name, or

reference on any such buttons 3, 10, & ll.
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Figure 9 is a front side View of a finger held hardware device(s) constructed

in accordance with the invention. At least one type of finger held hardware device 208 or

expansion capabilities 201 device such as network, data and information, removable media,

games, network carrier and/or provider, or accessory device to name a few. Inversely, these

same functions and features can be built into and comprised of within any type of finger

held hardware device 208. At least one type of carrier, and/or provider can operate and/or

provide such services on at least one type of spread spectrum, split spectrum, and/or

multiple spectrum, from RF, IR, lightvvave, and much more. Currently, all forms of

wireless hardware communications devices; from cellular mobile phones, pagers, personal

digital assistants, and more are manufactured to operate only on one frequency, spectrum,

or carrier network. However, at least one type of finger held hardware device 208 or

expansion capabilities 201 device can be designed and configured that will allow at least

one user, network, carrier, provider or other party to select, modify, change, adjust, or by

means that Will allow it to work, operate, communicate with, utilize more than one

frequency, spectrum, protocol, architecture, network, carrier, provider, or other services.

The preferred method for modifying current settings are based on embedded software,

graphic utility interface, button based, voice recognition interface platform. By contrast,

multiple IC designs, chip and/or chip sets can be utilized in a particular design. Other

methods, structures, protocols, methodologies, platforms, and configurations can be

utilized for achieving one in the same result. This feature is significant when a user travels

to other towns, cities, states, and countries whereby a local carrier, and/or network

provider(s) content on at least one type of spectrum from the local carrier, and/0r network

provider(s) defaulted network connection configuration. With this type of expansion

capabilities 201 design feature, more than one network or service provider can be offered to

the user.

At least one type of expansion capabilities 201 can allow and/or enable

signal strength by/to/fiom/between any type of portable terminal hardware device and any

local and/or remote location, network, carrier, provider, or frequency spectrum to fluctuate

based on signal strength requirements by increasing, and/or decreasing power resources or
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other methods and techniques that would enhance signal strength during or at times when

any type of device is in or is about to enter into an area or commonly referred to as a hot

spot, and inversely reducing power requirements and power usage or resources when any

type of hardware device is in an area that provides optimum signal strength, thus reducing

power usage and/or resources. This can be achieved by hardware, firmware or middleware,

and/or software design at the hardware device level, and/or from a local and/or remote

network, carrier, provider, and/or operator level.

At least one type of remote control device 207 can be designed with and/or

to perform at least one type of feature to the user, either directly by and/or between at least

one type of finger held hardware device 208, or other type(s) of hardware device or

accessory device, or directly by, to, and/or thru any other type of device, network, carrier, or

provider platform, architecture, protocol, spectrum, configuration, design, and/or other

variations thereof. For the primary purpose of demonstrating at least one method of

achieving this objective, as provided in the illustration in Figure 9, at least one user can

utilize the point 206 of at least one type of remote control device as an expandable and/or

retractable antenna, as a pointing device, and/or as a stylus to name a few. At least one type

of physical button 202 could be utilized and incorporated into the design of a remote

control device 207.

At least one type of removable media 205 could be utilized and incorporated

into the design of a remote control device 207. At least one type of headphone jack and/or

wired data connection capabilities 204 could be utilized and incorporated into the design of

a remote control device 207. At least one type of scrolling button 203 features could be

utilized and incorporated into the design of a remote control device 207 that would allow

and/or provide the user to facilitate such things as quickly and remotely recalling, sending,

retrieving data and information, such as text messaging or paging services from/by/to/from

a network, a carrier, or provider, and/or by and between at least one type of finger held

hardware device 208, and/or any other type of hardware device, accessory, network card,

removable media, and/or other configuration. At least one advantage to such a feature

would be for at least one user to quickly check and/or look up any type of data and/or
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information without having to turn on any type of hardware device like a cellular mobile

phone, PDA, pager unit, digital camera, stock quotes, music, or other, including a finger

held hardware device 208 without actually having to physically interface directly turn ON a

device to send, receive, look up, retrieve, store, recall, file, delete, exchange, trade, give, or

other forms with at least one type of data and information.

At least one type of viewable screen area 209 could be utilized and

incorporated into the design of a remote control device 207 to provide to the user at least

one form of data and information such as numeric paging, alpha numeric paging, text

messaging services of any type, and/or other types of services.

Figure 10 purpose is to show at least one possible design and/or

configuration for what could possibly be the front side view of at least one type of finger

held hardware device 308 constructed in accordance with the invention. At least one type of

finger held hardware device 308 could be designed to have at least one type of

monochrome viewable area design 306, 307, 308, 309. At least one type of monochrome

viewable area design 306, 307, 309 design could primarily be used for paging, instant text

messaging, stock ticker information, text messaging service of any type, and other text

based services from at least one carrier, and/or network service provider. At least one type

of finger held hardware device 308 could be utilized for all types of data and

communications with any and all types of content, data, and information as provided at

least one carrier, provider, or product — such as a game, software program, or other.

At least one type of finger held hardware device 308, although providing a

means for at least one type of user to physically turn ON/OFF 310 the device can be

incorporated into a design, the finger held hardware device 308 itselfupon the user entering

a physical location can automatically wake up and engage in providing any and all related

type(s), style(s), format(s) of content to the user, based on the user, carrier, network

provider, or other parties user preferences. At least one type of finger held hardware device

308 can have the ability to turn OFF by itself as well, to save power resources or other

purposes, if the user does not engage any new content after a pre-determined period of time,

in which the predetermined period of time can be established by at least one party. At least

SCEA Ex. 1002 Page 156



SCEA Ex. 1002 Page 157

10

15

20

25

WO 2004/019315 PCT/US2002/022851

25

one party can establish in the user preferences what type(s) of content that the user is

allowed, wishes to receive, only enabling content in pre—identified categories to be

sent/received, as well as blocking any and all other types of content that the user does not

wish to receive, or is allowed to receive. At least one party (carrier, provider, and/or user)

can be given the ability to save, store, view, exchange, recall, trade, delete and alike all

authorized content that is provided to at least one users hardware device by actively

facilitating these requests themselves on an active or passive basis. Content can be saved at

the location that has been pre-selected by the carrier, provider, and/or user, whether it be at

the hardware device location, locally, and/or remotely, and whether it be internally,

externally, and/or removable. At least one carrier, provider, and/or user may elect to save

content locally, and can utilize any type of removable media storage 305. At least one type

of antenna can be built into at least one type of designed finger held hardware device 308.

At least one purpose of the antenna is to improve the signal strength, and coverage area to

reduce to the furthest extent hot spots, dropouts, and disconnections while the user is

operating the finger held hardware device 308. At least one type of finger held hardware

device 308 design can also provide unlimited number of other types of content,

entertainment, and information such as; playing electronic games of all types, styles, and

formats, digital content, music, media and entertainment, camera features, video,

professional services, information content, location means, network access means, and all

types of content and services that can be provided to a user(s). At least one type of user has

the ability to save content on a local and/or remote network.

At least one type of finger held hardware device 308 can have the ability and

expandability for the users to facilitate its interaction requests with the finger held hardware

device 308 from a remote control unit as well. Interaction can include basic navigation,

interacting with user preference settings, selection and decision of saving, deleting,

recalling, Viewing, exchanging, trading, any pre-stored content, stopping transmission of

any type of content, selection of other categories, and/or subcategories including but not

limited to phone, calendar, VP Collect, image Gallery, email, text messaging, message
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center, keyboard, scrolling, software categories, general section, plug—in, expansion slot,

duel or split spectrum capabilities, and features.

At least one type of finger held hardware device 308 can have the ability to

provide at least one user a viewable screen area 306, 307, and 309 area to view any and all

content. The viewable screen area 307 could be utilized as a single screen design, or as a

duel or multiple screen design, so that different forms of content can be provided to

different portions of the viewable screen area 307.

One example can include stock ticker information being provided to the user

in viewable screen area 309 while other types of content, such as text messaging

information is being provided to the screen in viewable screen area 306, while the user is

interacting with any type of data and information in the middle viewable screen area 307. In

this way, the user is able to multi—task several things at the same time. These different types

of content can either be connected and related, or separate in purpose, function,

information, and design. The user, carrier, and/0r provider can also move, change, and/or

modify various types of content to other locations on the viewable screen area 307 at any

time.

At least one type of speaker and/or microphone can be incorporated into the

design of the finger held hardware device 308 to provide all types of sound capabilities.

Figure 10 illustration has the speaker located on the backside of the finger held hardware

device 308. At least one type of LED' and/or lighting up of at least one type of button 303,

310, and 311 to assist the user at night and dark lit locations. The LED features can be

utilized to inform the user power resource levels, as well as if the finger held hardware

device 308 is ON, in sleep mode, or OFF.

At least one type of finger held hardware device 308 can be converted and

utilized as a digital camera, video camera, wireless phone, cellular mobile phone, pager,

PDA, music player, CD player, DVD player, video camera, game player, as well as a host

of other hardware device capabilities. At least one type of finger held hardware device 308

can be designed to incorporate any type of wired connection and/or headphone jack 304. At
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least one type of physical or non—physical volume control can also be configured into the

design of finger held hardware device 308 for user convenience.

At least one type of strap(s) 302 can be incorporated into the design of a

finger held hardware device 308 used for the user to hold, hang, attach, connect with a

finger held hardware device 308, or as an accessory to any such device, or accessory.

Middle buttons 303 can be configured and utilized for up, down, left, and

right scrolling, navigation, directory, sub—directory, and other command sets that the

manufacturer, carrier, provider, and/or user can configure chooses for these buttons. These

middle buttons 303 can allow user a user to play all types of games on the finger held

hardware device 308. At least one type of physical ON / OFF button 10 can be utilized to

override sleep mode, and wake mode features that are set as defaulted on a finger held

hardware device 308. If a user wishes, they can actively change these settings, and/or

override the defaulted features at any time. When the finger held hardware device 308 is in

sleep mode, the finger held hardware device 308 can automatically wake up by itself when

a user physically moves around a building, town, city, state, or country, whereby all types

of content will (actively, and passively) be provided to the user — waking up the finger held

hardware device 308 to allow the user to interact with the related content. If after a certain

period of time, the user has not interacted with the finger held hardware device 308, and/or

no new content is being provided to the finger held hardware device 308, the finger held

hardware device 308 may automatically go into sleep mode to conserver power resources.

The user can configure the finger held hardware device 308 so that when both sleep mode,

and wake mode are commenced, the finger held hardware device 308 can provide the user

with at least one type of [audible], [visual], [motion or vibration], or other means of

notification.

Figure 11 is a front side view of a finger held hardware device 401

constructed in accordance with the invention. The monochrome finger held hardware

device 401 has expansion capabilities 402 to provide to the user at least one type of carrier,

network, or provider services. This feature is significant when a user travels to other towns,

cities, states, and countries whereby the network provider(s) content is on a different
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spectrum, or duel/split spectrum from the units defaulted network connection configuration.

With such expansion capabilities 402 design feature more than one network or service

provider can be offered. The purpose of the illustration in Figure 11 is to Show what

expansion capabilities 403 looks like when connected to at least one type of finger held

hardware device 401.

Figure 12 is a front side View of a finger held hardware device 501 , 502, and

503 constructed in accordance with the invention. The purpose of illustration Figure 12 is

to show that at least one type of finger held hardware device 501, 502, 503 can be

separated, and/or the user is able to detach at least one portion of a finger held hardware

device 501, 502, 503 from another portion of a finger held hardware device 501, 502, 503

design. For the purposes of illustration, the Viewable screen portion 501 of a finger held

hardware device 501, 502, 503 can be removed, separated, taken away from another portion

of a finger held hardware device 501, 502, 503, such as the finger held navigation buttons

502 portion of the device.

This enables at least one user to remove the viewable screen portion 501 and

place, connect, interact a different Viewable screen; such as a larger one, a different

viewable screen with a different embedded software and system that provides characterizes

or features to at least one users Viewable screen apparatus to the device. At least one type of

user can now send, give, trade, exchange, the Viewable screen portion 501 with at least one

other user.

At least one type of Viewable screen portion 501 can be designed with at

least one type of electromechanical technologies, circuit board design, IC design, CPU,

processor, chip or chip set, sound and/or graphics capabilities, memory, hard drive and/or

data storage capabilities, power resources, OS, software, middleware, any type of ports, as

well as any and all other components that would allow the Viewable screen portion 501 to

provide any and all of the same fiinctions as any type of other device, including but not

limited to a desktop computer, laptop, notepad, PDA, cellular phone, telephone, pager,

music player, camera, Video device, data storage device, scanning device, reading device,

and all other types of devices.
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Any type of viewable screen portion 501 has the capability to provide to at

least one user, any and all types of fmetions and features as any type of hardware device

stated hereto in this patent documentation. In one particular design, the viewable screen

portion 501 can be detached from the navigation button 502 portion of the original finger

held hardware device 501, 502, 503, and/or other portions of a hardware device, and given

to at least one other user, and for the receiving user to be able to turn ON and utilize the

viewable screen portion 501 as an entire fillly fimctioning hardware device, without

requiring connection with any other type of physical hardware device, or apparatus. The

same full range of services can be provided to the receiving user as with the original user.

Any and all types of data, information, inputting/outputting, data - viewing, storing,

recalling, filing, modifying, utilization of all types of content such as; music, video, games,

and photos, text based data, and all types of communications can be provided on just the

viewable screen portion 501.

At least one type of finger held hardware device 501, 502, 503 can utilize at

least one type of removable navigation button 502 configuration and/or apparatus to

interact with at least one type of hardware device, or accessory device.

At least one type of user can utilize, send, give, trade, exchange, connect,

interact, interface, and alike with navigation button 502 with at least one other user. At least

one type of navigation button 502 can be designed with at least one type of

electromechanical technologies, circuit board design, IC design, CPU, processor, chip or

chip set, sound and/or graphics capabilities, memory, hard drive and/or data storage

capabilities, power resources, OS, software, middleware, any type of ports, as well as any

and all other components that would allow the viewable screen portion 501 to provide any

and all of the same functions as any type of other device, including but not limited to a

desktop computer, laptop, notepad, PDA, cellular phone, telephone, pager, music player,

camera, video device, data storage device, scanning device, reading device, and all other

types of devices.
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At least one type of strap(s) 302 can be incorporated into the design of a

navigation button 502 for the user to hold, hang, attach, connect with navigation button

502, and/or as an accessory to any such device, or accessory.

Any type of navigation button 502 has the capability to provide to at least

one user, any and all types of functions and features as any type of hardware device stated

hereto in this patent documentation. In one particular design, the navigation button 502 can

be detached from the viewable screen portion 501 portion of the original finger held

hardware device 501, 502, 503, and/or other portions of a hardware device, and given to at

least one other user, and for the receiving user to be able to turn ON and utilize the

navigation button 502 as an entire fully functioning hardware device, without requiring

connection with any other type of physical hardware device, or apparatus. The same fiill

range of services can be provided to the receiving user as with the original user. Any and all

types of data, information, inputting/outputting, data - viewing, storing, recalling, filing,

modifying, utilization of all types of content such as; music, video, games, and photos, text

based data, and all types of communications can be provided on just the navigation button

502.

Figure 13 is a front side view of a finger held hardware device 601, 602

constructed in accordance with the invention. The purpose of illustration in Figure 13 is to

illustrate or demonstrate that at least one type of viewable screen area 601, and/or

navigation button 602 apparatus can be designed, configured, and made to include at least

one type of capability that will provide to a user at least one type or form of removable

medium 604, and 606, as well as wired data connection and/or headphone capabilities 605,

and 607. One particular design and configuration for a viewable screen area 601 can also

have the capability to provide the user with at least one type or form of network, carrier,

and/or provider 603 means. Navigation button 602 can also be designed and configured to

also have the capability to provide the user with at least one type or form of network,

carrier, and/or provider 603 means. At least one type of navigation button 602 can also

include a Viewable screen area as part of its primary design, so that in such cases when at
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least one user were to remove a primary viewable screen area 601, the navigation button

602 can still retain a viewable content area.

Figure 14 is a front side view of another modified, configured, and designed

finger held hardware device(s) 708 and also shows a persons hand 701 for the express

purpose of providing additional sample variations that can be constructed in accordance

with the invention. This particular finger held hardware device 708 can equally be utilized

in providing, inputting, sending, receiving, interacting, storing all types of content,

communications with any and all content, data, and information from internal means and

methods, and/or from external means, and/or methods. Services can include network(s)

provider(s) medium 712 to any type of configured finger held hardware device(s)708 with

any and all content that is provided from the network(s) provider(s). The finger held

hardware device 708 can interact, receive, save, store, erase, exchange, or trade all types of

content. User(s) finger held hardware device 708 can turn ON / OFF 710 physically at

anytime.

At least one type of finger held hardware device 708 has the capability to

turn ON and OFF by itself, from sleep mode, to wake mode when the user(s) receives any

types of content. At least one type of finger held hardware device 708 has the ability to

turn OFF by itself as well, to save power resources or other purposes, if the user does not

engage any new content after a predetermined period of time, that is established by the user

within the user preferences of the finger held hardware device 708, and/or by setting up

user preferences by the network provider, and/or user at the network level by many

methods. Users can establish in the user preferences of the finger held hardware device 708

What type(s) of content that the user wishes to interact with, allowing content in pre-

identified categories to be sent to the users finger held hardware device708, as well as

blocking, limiting, filtering, and/or restricting any and all other types of content that the

user does not wish to receive directly, or to be sent to a remote location Where the user is

able to access by wired, wireless, and/or combinations thereof, such data and information at

a later point in time.
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At least one user can save, store, view, communicate, exchange, recall,

trade, delete and alike all types of content that the finger held hardware device 708 offers to

the user(s). Content can be saved locally inside and/or outside of the finger held hardware

device 708, and/or remotely that has been provided by at least one carrier, and/or network

provider(s). If the user selected to save content locally, the content could be saved

internally, externally, and/or be saved onto removable media storage means 705. At least

one type of wired connection and/or headphone jack 704 can be utilized with the finger

held hardware device 708. At least one type of antenna can be built as part of or in addition

to the finger held hardware device 708. The primary purpose of the antenna is to improve

the signal strength, and coverage area to reduce to the furthest extent hot spots, dropouts,

and disconnections while the user is operating the finger held hardware device708.

At least one type of finger held hardware devices 708 may have the ability

and expandability for the users to facilitate its interaction requests with the finger held

hardware device 708 from a remote control unit as well. Interaction buttons 703, 710, &

711 can include basic navigation, interacting with user preference settings, selection and

decision of saving, deleting, recalling, viewing, exchanging, trading, any pre-stored content,

stopping transmission of any type of content, selection of other categories, dialing phone

numbers, sending and receiving email, instant messaging services, stock ticker information,

and other professional services, and/or subcategories including but not limited to phone,

calendar, VP Collect, VP Gallery, email or message center, keyboard, scrolling, software

categories, general section, plug-in, expansion slot, duel or split spectrum capabilities, and

features.

At least one type of finger held hardware device 708 can have the ability to

provide at least one user a viewable screen area 706, 707, and 709 area to View any and all

content. The viewable screen area 707 could be utilized as a single screen design, or as a

duel or multiple screen design, so that different forms of content can be provided to

different portions of the viewable screen area 707. One example can include stock ticker

information being provided to the user in viewable screen area 709 while other types of

content, such as text messaging information is being provided to the screen in viewable

SCEA EX. 1002 Page 164



SCEA Ex. 1002 Page 165

10

15

20

25

wo 2004/019315 PCT/US2002/022851

33

screen area 706, while the user is interacting with any type of data and information in the

middle viewable screen area 707. In this way, the user is able to multi—task several things at

the same time. These different types of content can either be connected and related, or

separate in purpose, function, information, and design, The user, carrier, and/or provider

can also move, change, and/or modify various types of content to other locations on the

viewable screen area 707 at any time.

At least one type of finger held hardware device 708 can also provide an

unlimited number of other types of content, entertainment, and information such as; playing

electronic games of all types, styles, and formats, digital content, music, camera features,

video features, professional services, information content, location means, network access

means, and‘all types of content and services that can be provided to a user(s).

These different types of content can either be connected and related, or

separate in purpose than the primary intended data and/or information. At least one type of

speaker can be part of, or in addition to at least one type of finger held hardware device 708

design. At least one type of LED 713 and/or lighting up of at least one button 703, 710, and

711 can be utilized to assist the user at night and dark lit locations, or as a form of

notification. These forms of notification can be part of the carrier, or provider network

services, and/or can be configured by a user by various types of hardware and/or software

configurations either directly on the finger held hardware device 708, and/or remotely by a

multitude of other avenues. At least one LED 713 feature can be utilized to inform the user

about power resource level, as well as if the finger held hardware device 708 is ON, in

sleep mode, OFF, as well as incoming data, communications, and information, or pending

outgoing data, communications, and information, including file size, download, upload,

and/or data transfer timeframe. At least one type ofmicrophone can equally be incorporated

into the finger held hardware device 708.

At least one type of finger held hardware device 708 might have the

capability to be converted and utilized as a digital camera, video camera, wireless phone,

cellular mobile phone, pager, PDA, music player, CD player, DVD player, as well as a host

of other hardware device capabilities. At least one type of finger held hardware device 708
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can be designed with a headphone jack and/or wired data and communications plug in 704

on the device that can allow a user the ability to utilize any type of headphone, as well as

wired data transfer capabilities. At least one type of volume control for the control of sound

levels can also be made available internally, externally, and/or combinations thereof as part

of, or in addition to a finger held hardware device 708 for user convenience.

At least one type of configurable strap 702 can be designed as part of, and/or

in addition to a finger held hardware device 708. Such a feature can primarily be utilized by

the user to (hold onto the finger held hardware device 708 from at least one finger, and/or

thumb of a users hand 701 and/or other portion of the user body, clothing, belt, or alike,

and/or other means of attaching or allowing the user to bring the finger held hardware

device 708 5‘With them.

The bottom right buttons 703 in Figure 14 can be utilized for navigation, for

up, down, left, and right, scrolling, directory, sub—directory, data inputs and outputs, and

other command sets that the manufacturer, carrier, service provider, and/or user decides to

offer, is made available, and/or selects from user preferences for operating the finger held

hardware device 708, and/or other interrelated devices that can be wired, and/or wireless,

such as a network card, smart card, removable media, scanning, pointing, or reading device,

memory device, camera device, video device, and music device to name a few. The bottom

right buttons 703 can also be utilized to allow at least one user to play all types of games on

the finger held hardware device 708. Besides typical physical game cartridges, other

methods can be achieved by downloading the software game by various wired and/or

wireless means to an internal, and/or external data storage location that does not require

and/or utilize a removable media commonly utilized within the hand held game market.

At least one type of ON / OFF button 710 can override the sleep mode, and

wake mode features that are set as defaulted in the finger held hardware device 708. If the

manufacturer, carrier, service provider, and/or user Wishes, any can passively and/or

actively change these settings, and/or override the defaulted features at any time.

If a finger held hardware device 708 is in sleep mode, the finger held

hardware device 708 can automatically wake up by itself when a user physically moves

SCEA Ex. 1002 Page 166



SCEA Ex. 1002 Page 167

10

15

20

25

W0 2004/01 9315 PCT/US2002/022851

35

around a building, town, city, state, or country, whereby all types of content will (actively,

and passively) be provided to the user —~ waking up the finger held hardware device 708 and

allow the user to interact with the related content. If after a certain period of time, the user

has not interacted with the finger held hardware device 708, and/or no new content is being

provided to the finger held hardware device 708, the finger held hardware device 708, the

carrier, service provider, and/or finger held hardware device 708 can automatically go into

sleep mode to conserver power resources. The user can configure the finger held hardware

device 708 so that when both sleep mode, and wake mode are commenced, the finger held

hardware device 708 can provide the user with a [audio], [visual], [motion or vibration], or

other means.

There are a plethora ofways, means, and methods for a user to hold onto the

finger held hardware device 708 by use of the users fingers, thumb, or other means other

than the entire hand. The preferred styles, as provided in the illustration, slides onto the to

pointing finger of a users hand 701 at the lowest extension of the pointing finger by at least

one type of configurable strap 702, and could possibly also have a second on the extension

of the pointing finger section of an adjustable, flexible, and configurable strap 702 to

provide balance to the user while utilizing the device(s). A strap 702, can be made of any

type of material(s), combination of materials, of any size, shape, color, whether fixed, or
flexible by design or function, or variations thereof achieving one in the same in whole

and/or in part.

At least one type of physical navigation button 703, 710, & 711 can be

designed at the factory level, and/or added by aftermarket products offered to a user that

would be comprised of any number of buttons, any size, style, design, form, format, color,

shape, that has any type of image, name, or reference on any such buttons 703, 710, & 71 1.

Likewise, these physical navigation and interaction buttons can be non—

physical by design, filnction, and nature, and can be configurable in a plethora of platforms,

configurations, protocols, and architectures utilizing various means of achieving one in the

same by at least one carrier, service provider, and/or user.
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Figure 15 is a front, left and right side view of another modified, configured,

and designed viewable screen device 801 for the express purpose of providing additional

sample variations that can be constructed in accordance with the invention. At least one

type of viewable screen device 801 and/or any type of physical device can be designed with

the following capabilities and features. This particular viewable screen device 801 does not

have any physical navigation, or main category buttons, whereby all of these functions and

features are provided to the user after the user turns ON 802 the viewable screen device

801. A11 buttons 804 are non—physical by design and show up in this particular example on

the upper portion of the viewable screen device 801. The user can be provided information

such as what category or category identification 807 they are utilizing at the moment, as

well as date and time 808 information. The viewable screen device 801 can have an

antenna apparatus 803 for communications with any type of external device, carrier,

network, provider, or alike. At least one type of viewing area 806 can be incorporated into

the viewable screen device 801. At least one type of scrolling capability 805 can also be

incorporated into the design of the viewable screen device 801. At least one type of

removable media 811, headphone jack 812, and/or wired data and communications plug in

813 capabilities can be incorporated into the design. At least one type of port 814

capabilities can be incorporated into the design. A right side view 810 and left side view

809 of at least one type of viewable screen device 801 is provided in this illustration.

Figure 16 is a front side view of another modified, configured, and designed

Viewable screen device 901 for the express purpose of providing additional sample

variations that can be constructed in accordance with the invention. At least one type of

viewable screen device 901 and/or any type of physical device can be designed with the

following capabilities and features. This particular viewable screen device 901 can be

designed with the capability to interact and]or be connected to at least one type of physical

navigation button apparatus 902 that connects from the bottom, rather than the prior side

portion and/or back of the viewable screen device 901 in prior Figure 8, 9, 10, 11, 12, and

13, which illustrates flexibility in design, and configuration.
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At least one user is then able to utilize multiple types, forms, styles,

functions, capabilities of button apparatus 902 devices for achieving the same, or different

objectives and purposes. Since button apparatus 902 devices can be designed, configured,

and made with all the necessary CPU, processor, chip or chip set, memory, hard drive

and/or data storage capabilities, software, graphic utility interface, middleware, OS, and

even network accessibility, a user can utilize different types of button apparatus 902

devices to perform a specific and/or unique set of functions, or a single button apparatus

902 device to perform any and all user required functions.

Viewable screen device 903 shows what it could look like when one

particular design of viewable screen device 901 and button apparatus 902 are connected

together.

Figure 16 is a front side, and back side View of another modified,

configured, and designed viewable screen device 1006 for the express purpose of providing

additional sample variations that can be constructed in accordance with the invention. At

least one type of viewable screen device 1006 and/or any type of physical device can be

designed with the following capabilities and features. This particular viewable screen

device 1006 can be designed with the capability to provide to the user at least one type of

gel pad 1001, 1002, 1003, and 1004. At least one type of gel pad can be designed,

configure, and applied at the manufacturing level, wholesale, distributor, dealer, user or

other as part of the primary viewable screen device 1006 and/or in addition to, as an

accessory. A least one type of Gel pad can be applied to the back 1001, front 1003, side

1004, or middle 1001, 1002 of/to any type of device. At least one type of gel pad can

include at least one type of logo, marking, icon, name, illustration, or facsimile thereof

1002, whether the logo or alike is gel pad based or not. At least one type or

speaker/microphone 1005 can be incorporated into the design of a device.

At least one purpose for the gel pad is to provide a means for any type of

hardware device not slipping around or slippery in a person’s hand, on a counter, or all

other forms. The gel pad provides a grip to any surface, object, or alike that is currently not

available with any type of hardware device, whether it be a pager, mobile phone, cellular
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mobile phone, PDA, CD player, MD player, DVD player, cassette player, camera, video

player, data inputting device, portable terminal device, and all other types of devices and

apparatuses. At least one other purpose for the gel pad is to provide shock protection or

shock reduction in cases where a user were to drop any type of device. At least one other

purpose for the gel pad is to reduce the effects of heat from external and/or internal

generated.

At least one other purpose for the gel pad is to make it easier for a user to

hold onto any type of device. At least one other purpose for the gel pad is so that any type

of device does not slide off of a surface that it has been set on; such as a counter top, table,

desk, or alike, which are traditionally slick and smooth surfaces.

A Gel pad can be made, comprised, configured, designed, and produced

in/of at least one type and/or combination of color, size, shape, substance, material, in any

form or format, procedure, teclmique, methodology, made to last a specified timeframe,

smell, be modified from hard to soft, or soft to hard, or anything else.

Figure 17 is a front, left side, right side, and back side of another modified,

configured, and designed viewable screen device 1101 for the express purpose of providing

additional sample variations that can be constructed in accordance with the invention. At

least one type of viewable screen device 1101 and/or any type of physical device can be

designed with the following capabilities and features.

The purpose of Figure 17 is to illustrate and show at least one way of

producing a viewable screen device 1101 that does not have any physical buttons at all. The

viewable screen device when turned OFF can possibly look like 1101(a), illustrating that

there is no external way for at least one user to utilize the viewable screen device without

permission. The viewable screen device when turned ON can possibly look like 1101(b),

illustrating that only upon at least one user is able to turn ON the device by non—physical

means are they able to gain access to navigation buttons 1104, main category 1107

information, date and time 1108 information, scrolling 1105 capabilities, and at least one

type of content 1106 area. The left side 1102 and right side 1103 provides at least one

possible way ofdesigning, designing such a device.
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The above function can be designed, incorporated, configured, made, and/or

provided as all other forms of devices, including but not limited to — a camera, video,

wireless phone, cellular mobile phone, text messaging device, a pager, walki~talkie, trunk

radio, PDA, music player, a reader device, scanner device, cassette player, CD player, DVD

player, desktop computer, laptop computer, notepad device, computing device, data

inputting device, communications device, data storage device, as well as a host of other

types ofhardware devices.

Figure 18 are front side views of other modified, configured, and designed

viewable screen device 1201 and/or finger held hardware device 1201 for the express

purpose of providing additional sample variations that can be constructed in accordance

with the invention. At least one type of viewable screen device 1201, finger held hardware

device 1201 and/or any type of physical device can be designed with the following

capabilities and features. The purpose of Figure 18 is to illustrate and show at some ways,

variations, and methods for producing a viewable screen device 1201, finger held hardware

device 1201 and/or any type of physical device that does not have any physical buttons at

all, but at least one user is able to utilize at least one method to gaining access, whether

stated hereto or not.

The first example is by utilizing any type of key 1202 to gain access to any

type of device. At least one type of key design or configuration can provide at least one

variable to access any type of device.

Another possible method may be utilizing at least one type of fob 1203 as a

means to gain access to any type of device. At least one type of fob design or configuration

can provide at least one variable, code, authorization technique, data and/or information,

protocol, platform, or alike for access any type of device.

Another possible method may be utilizing at least one type of CPU (RAM,

ROM, EEPROM) 1204, RFID, IRID, or ID as a means to gain access to any type of device.

At least one type of CPU or ID design or configuration can provide at least one type of

variable, code, authorization technique, unique code or sequence of codes, data and/or

information, protocol, platform, or alike for access any type ofdevice.
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Another possible method may be utilizing at least one type of cryptic /

algorithm 1207 as a means to gain access to any type of device. At least one type of cryptic

/ algorithm, user name, password, design or configuration can provide at least one variable,

code, authorization technique, data and/or information, protocol, platform, or alike for

access any type of device.

Another possible method may be utilizing at least one type of voice

recognition and/or biometric 1206 as a means to gain access to any type of device. At least

one type of voice recognition and/or biometric design or configuration can provide at least

one variable, code, authorization technique, data and/or information, protocol, platform, or

alike for access any type of device.

The purpose of 1205 in Figure 18 is to illustrate at least one way in which

any of the above methods could look like in physical form, if a technique were to require

physical interact to authorize, authenticate turning ON the device, and/or maintaining the

device in ON mode, or a means of utilizing at least one type of non—physical authorization

and/or authentication means near and/or close in proximity to at least one type of device,

and/or accessory, or send by local and/or remote network, carrier, and/or provider means.

Any and all types and techniques, whether stated hereto in illustration form

or not, can utilize physical, and non—physical means for achieving one in the same effect,

whether in whole, and/or part, and/or in combination with at least one other step,

procedure, method, configuration, procedure, protocol, algorithm, biometric sensing,

seaming, reading, or other technique. At least one of the stated capabilities can be

designed, incorporated, configured, made, or provided in all other forms of devices to at

least one type ofuser, including but not limited to — a digital camera, video camera, wireless

phone, cellular phone, text messaging device, a pager, walki-talkie, trunk radio, PDA,

music player, a reader device, scanner device, cassette player, CD player, DVD player,

desktop computer, laptop computer, notepad device, computing device, data inputting

device, communications device, data storage device, as well as a host of other types of

hardware device capabilities.
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Figure 19 is a front, side, and back view of another modified, configured,

and designed viewable screen device 1301 for the express purpose of providing additional

sample variations that can be constructed in accordance with the invention. At least one

type of viewable screen device 1301, and/or any type of physical device can be designed

with the following capabilities and features. The purpose of Figure 19 is to illustrate and

show some ways, variations, and methods for at least one user to gain access to at least one

type of device, and design that does not have any external physical buttons.

The first example is by utilizing any type of RFID techniques to non-

physically confirm, authenticate, authorize, and approve at least one user to gain access to

any type of device, and turn ON the device. At least one type ofkey design or configuration

can provide at least one variable to access any type of device. For example purposes, the

illustration in Figure 19 shows an RFID tag incorporated into say a bracelet or band design

1302, although any type of configurable means is possible that achieves on in the same, and

the spirit of the stated invention. The RFID tag can be of any passive, active, or other

variation, can include at least one type of antenna or not, at least one type of power source

or not, at least one type of cryptic / algorithm, user name, password, design or configuration

can provide at least one variable, code, authorization technique, data and/or information,

protocol, platform, at least one type of other material, substance, or alike to adhere to,

attach to, affix to, or alike.

Inversely, the design can incorporate at least one type of barcode, any other

technology, or technique for achieving one in the same objective, and more.

Another possible method could include an apparatus that is comprised of the

primary wireless communications protocol, and requirements that are built into a ring

device 1303, or even a key chain 1304 device, or any other type of object.

A second possible method for turning ON and/or OFF any type of device,

can be based on any type of remote signal on any wireless communications frequency

spectrurns, protocols, architecture, algorithms, configurations, carrier, provider, and/or

platform, where at least one carrier, provider, or user can facilitate, engage, enact, request,
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perform, or alike transmit, send, receive any type of signal that would turn ON any type of

device.

A third possible method could be provided by at least one user placing a

call, keying in any type of numbers, letters, and/or code combinations from any type of

wired and/or wireless telephone, mobile cellular phone through any type of carrier and/or

provider network, whereby sending a signal, algorithm, cryptic/non—cryptic to turn ON any

type of device.

A fourth possible method could be provided by at least one user sending,

transmitting, remitting, signaling from any type of pager device, and/0r text messaging

device, through any type of carrier and/or provider network, whereby sending a signal,

algorithm, cryptic/non—cryptic to turn ON any type of device. Any other type of hardware

device can be utilized in whole and]or in part, as a single unit, and/or along with any type of

networking accessory device, any wired network, and/or wireless network for achieving

one in the same result.

At least one type of technique or method can utilize any type of wireless

platform, protocol, architecture, configuration, or alike. Any and all types and techniques,

whether stated hereto in illustration form or not, and/or in addition hereto, can utilize

physical, and non-physical means for achieving one in the same effect, whether in whole,

and/or part, and/or in combination with at least one other step, procedure, method,

configuration, procedure, protocol, algorithm, biometric sensing, scanning, reading, or

other technique.

At least one of the stated capabilities can be designed, incorporated,

configured, made, or provided in all other forms of devices to at least one type of user,

including but not limited to - a digital camera, video camera, wireless phone, cellular

mobile phone, text messaging device, a pager, walki—talkie, trunk radio, PDA, music player,

a reader device, a scanner device, cassette player, CD player, DVD player, desktop

computer, laptop computer, notepad device, computing device, data inputting device,

communications device, data storage device, as Well as a host of other types of hardware

device capabilities.
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Figure 20 is a front side view of another modified, configured, and designed

finger held hardware device(s) 1402 and its possible interaction with at least one type of

stand device 1401 to provide additional examples of variations that can be constructed in

accordance with the invention. At least one type of stand device 1401 can be utilized and

incorporated along with, and/or in addition to at least one type of finger held hardware

device(s) 1402, or any other type of hardware device, or accessory device of any kind that

will allow and/or provide by/thru/to/from a multitude of fimctions, services, and features to

at least one user, carrier, and/or network provider. At least one type of viewable area,

keyboard, stylus, touch or voice recognition capabilities, hard drive, memory, or other data

storage capabilities can be added to any type of stand device 1401.

In the first aspect, at least one type of stand device 1401 can provide and/or

allow at least one user to conveniently place / rest any type of finger held hardware

device(s) 1402, a viewable screen portion 1403 of any type of device, a physical button

portion 1404, or other button based design 1405 and/or any type of device, or any other

configuration, design, style, or design, including network device 1407, remote control type

of device 1408, or removable media 1406 capabilities.

Other advantages can include, but are not limited to, providing power

resources, data storage or hard drive capabilities, wired and/or wireless data and

communications, uploading, downloading, inputting and outputting of all types of data and

information, printing capabilities, and any other capabilities that can be found, offered,

provided made possible, including but not limited to, by any type of desktop computer

device, laptop, notepad, digital camera, video camera, wireless phone, cellular mobile

phone, text messaging device, a pager, walki—talkie, trunk radio, PDA, music player, a

reader device, a scanner device, cassette player, CD player, DVD player, stereo system,

computing device, data inputting/outputting device, communications device, data storage

device, as well as a host of other types of hardware device capabilities, including internal,

and/or external data storage, and/or removable media means of any type.

Figure 21 is a front side View of another modified, configured, and designed

stand device 1501 and its possible interaction with other types of devices, networks,
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carriers, providers, and users to provide additional examples of variations that can be

constructed in accordance with the invention.

At least one type of stand device 1501 can be designed, configured,

assembled, and incorporated and designed with at least one type internal, external, and/or

removable type of primary and/or secondary board, IC design, processor, sound and/or

graphics capabilities, chip or chip sets, CPU, memory, data storage or hard drive

capabilities, power resources, OS, software, middleware, any type of ports, ability to

provide any type of viewable screen area, any type of keyboard, stylus, or other forms of

data input capabilities, microphone, speakers, as well as any and all other components that

would allow the stand device 1501 to provide any and all of the fimctions as any type of

computing device, player device, including but not limited to a desktop computer, laptop,

notepad, PDA, cellular phone, scanning device, reading device, telephone, pager, music

player, camera, video device, data storage device, and all other types of devices can provide

to at least one type of user, as well as any of these types of devices having the ability to

utilize at least one type of stand device 1501 design.

At least one type of stand device 1501 can be designed, configured,

assembled, and incorporated to at least one type of viewable screen based device 1502.

The Stand device 1503 shows a top view of at least one possible design, configuration, or

layout, and shows at least one possible apparatus location 1504 that could be designed into

any such type of stand device 1501 that would allow direct physical contact to facilitate a

multitude of functions for at least one user.

At least one type of stand device 1501 can be designed, configured,

assembled, and incorporated to at least one type of antenna 1505, 1512 to assist in any and

all types of communication with at least one other type of device, carrier, network, and/or

provider.

At least one type of stand device 1501 can be designed, configured,

assembled, and incorporated to at least one type of adjustable coverage settings 1506 that

can be adjusted, tuned, and modified by physical and/or non-physical means based on the

installation location requirements, as well as adjusting for humidity, power resources, and
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other external factors that can effect the performance to assist in any and all types of

communication with at least one other type of device, carrier, network, and/or provider. At

least one type of stand device 1501 may have at least one type of adjustable coverage

settings 1506 to control the angel of dispersion, angle scattering, and/or cone shaped

dispersion for the signal transmission of a content delivery device(s). At least one type of

stand device 1501 may have at least one type of internal external, and/or removable power

resources 1507. At least one type of stand device 1501 can perform its communication

1508 fimctions based on a wired, wireless, and/or combination thereof.

At least one type of stand device 1501 can run on, in, out, thru, by, between,

from, to any type of or combination of [wired or wireless] platforms, or networks. At least

one type of path, bandwidth allocation, protocol format, and/or other transmission means,

such as wired transmission, (such as over a phone line, cable line, laser, photonic, copper or

fiber means, power lines, local or remote network server, computer system, telephone,

digital or analog wired network, local area network, optical fiber interface or network, cable

network(s), or bi—directionally amplified coaxial cable interface digital subscriber lines

(DSL), D1 or T1 line copper or all other types of line network or alike), and/or wireless

transmission (such as over a cellular mobile phone, paging, trunk radio, laser, (RBS) radio

base station network(s), satellite uplink, and/or downlink, digital or analog wireless

network, WLAN, wireless cellular, paging, trunk analog or digital platforms or RF signal

transmitter, satellite), whether it be analog or digital, whether it be cryptic, non-cryptic,

whether it be spread spectrum, split spectrum or duel or multiple spectrums, whether it be

in RF, IR, UWB, lightwave, Meghertz, Gigahertz, or any other type of frequency or

spectrum utilized in providing and/or retrieving any type of data and/or information.

At least one type of stand device 1509, 1511 can be designed, configured,

assembled, and incorporated to have at least one type of hardware device 1510 of any

shape, design, function, purpose, and alike that can be attached and/or removed from any

type of stand device 1501, 1509, 1511 or any other type of hardware device, such as a

camera, video camera, wireless phone, cellular phone, text messaging, a pager, walkie—

SCEA EX. 1002 Page 177



SCEA Ex. 1002 Page 178

10

15

20

25

WO 2004/019315 PCT/US2002/022851

46

talkie, trunk radio, PDA, music player, CD player, DVD player, desktop computer, laptop

computer, notepad device, as well as a host of other types ofhardware device capabilities.

At least one type of stand device 1501 can be designed, configured,

assembled, and incorporated to allow remote control units, network cards, removable

media, camera, music player and other types of accessory item slots as part of at least one

type of stand device 1501 design as well.

At least one type of stand device 1501 can be designed, configured,

assembled, and incorporated and designed with at least one type of wired, Wireless, and/or

combination thereof capabilities from/by/to/between at lease one type of carrier, network

provider, service provider, or alike on any type of environment. .

This means that at least one type of stand device 1501 has the capability to

allow at least one type of user to interface and interact by sending, receiving, inputting,

outputting, recalling, ston'ng, filing, arranging, and alike any type of data and information

from at least one type of local and/or remote network, provider, and/or user hardware

device.

At least one advantage to such a structure will allow at least one user to

preview a certain type of data and information and have it sent directly to its stand device

1501 so that the user does not have to carry around such data files and information with

them. At least one user can at any point in time by wired and/or wireless means interface

and interact with the stand device 1501 to view, recall, download, arrange, move around,

modify, or interact with any such data and information.

At least one other advantage to such a structure will allow at least one user

to utilize a stand device 1501 as its primary, and/or secondary data storage or hard drive

location, where from time to time, at least one user can add directly or indirectly any type

of data and information, as well as retrieve any type of data and information.

At least one type of hardware device, whether it fixed or mobile by design,

are able to communicate and interact with all types of data and information that is on at

lease one type of stand device 1501, including but not limited to any type of computing

device, player device, desktop computer, laptop, notepad, PDA, cellular mobile phone,
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scanning device, reading device, telephone, pager, music player, camera, video device, data

storage device, and all other types of devices and apparatuses.

Currently, there are many different types of cradle or stand devices on the

market that allow and/or enable at least one type of cellular mobile phone, pager, Personal

Digital Assistant, scanning device, reading device, camera device, music player device,

video device, and other types of gadgets by they only provide the capability to (l) recharge

power resources, or (2) transfer data and information capabilities primarily by wired means,

but in some cases by wireless means from/thru/by/between — to another hardware device

such as a desktop computer device, laptop device, or alike. But these capabilities stop here.

With the above stated invention, a user is now able to utilize any type of

cradle or stand device to provide more functions, features, and services to at least one user

than just power or data transfer capabilities.

Now a user can utilize a cradle or stand device as a primary hard drive or

data storage device. A user then does NOT require any type of computer device (such as a

desktop computing device, laptop, pad device or alike) to interact, interface, store, arrange,

file, recall, modify, delete, or alike. A user can send any type of data and information to the

cradle or stand device by wired and/or wireless means at any time, and from anywhere. A

user does not have to acquire and save such data and infonnation to say a mobile device,

removable media device, or alike, then carry it with them back to physically input the data

and information into the cradle or stand device to store and data.

An example of this is related to Cellular Mobile Phones, PDA’s, or Pager

devices. Say the user is running around a city area. They find some kind or type of data and

information that they like, but it takes to long to download the data and information onto

their hardware device, or removable media device, or the device does not have any or very

little data hard drive capabilities inside of it, or it will use up to much of the persons

hardware devices power resources to facilitate such a request. Now the user can simply

have it sent to their cradle or stand device and keep going through life. The user can access

this information at a later point in time by wired means, when they have time to do so,
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when they have access to another device that is wired to plentiful power resources, or a

larger size hardware device such as a desktop, laptop, pad device, or other.

Figure 22 the purpose is to show an alternative preferred embodiment of the

present invention employed utilizing a modified version of finger held hardware device that

employs modified versions of a viewable screen apparatus enabling the a viewable screen

apparatus to be moved around horizontally by the user, and configured at various locations,

angles, degrees, and alike constructed in accordance with the invention. At least one type of

finger held hardware device could be designed that would allow a user to move, adjust,

modify, arrange, change, or alike to various positions, angles, degrees, and alike from the

far left of the finger held hardware device 1603, to the far right of the finger held hardware

device 1604, or in the middle portion of the finger held hardware device 1602.

Flexibility in design, and configuration of at least one type of finger held

hardware device will allow and enable the device to be more personalized by its user.

At least one type of physical button apparatus 1601 of at least one type of

finger held hardware device design can also be flexible in design to allow the user of the

device to move, replace, twist, turn, rotate, spin, push, pull, arrange, modify, change, the

location of each physical button, or by changing and establishing a new set of command

.sets applied to each physical button when the user touches each button. This can come on

the fonn ofphysical adjustments, by replacement of the entire physical button apparatus, by

software applications that are available on the finger held hardware device, the screen

portion, or on the replaced button apparatus, from a local and/or remote network, carrier, or

provider, by removable media, by wired or wireless communications or connections, or

other means.

Figure 23 the purpose is to show an alternative preferred embodiment of the

present invention employed utilizing a modified version of finger held hardware device that

employs modified versions of a viewable screen apparatus enabling the a viewable screen

apparatus to be moved around vertically by the user, and configured at various locations,

angles, degrees, and alike constructed in accordance with the invention. At least one type of

finger held hardware device could be designed that would allow a user to move, adjust,
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modify, arrange, change, or alike to various positions, angles, degrees, and alike vertically

up and down from the lefl side of the finger held hardware device 1701, or vertically up and

down from the right side of the finger held hardware device 1702, or there locations, and

configurations.

Flexibility in design, and configuration of at least one type of finger held

hardware device will allow and enable the device to be more personalized by its user.

Figure 24 the purpose is to show a general block diagram to the preferred

embodiment of the present invention employed utilizing a cellular phone based finger held

hardware device employing one particular design that enables any type of finger held

device, with a fixed and/or removable display screen device and physical button device that

can provide cellular phone, (PDA) personal digital assistant, paging, text messaging,

camera, music player, game player, internet access, and other capabilities as part of or in

addition to of the preferred embodiment of the present invention and alike constructed in

accordance with the invention..

At least one type of cellular phone based finger held hardware device can

utilize at least one type of display screen 1801 apparatus, or physical button 1802

apparatus, as part of a single unit design, or as part of a multiple, comprising of more than

one, removable and interchangeable configuration. At least one type of single unit design,

or multiple component or sectional unit can utilize any type of flexible design 1811 that

would allow a user to move, adjust, rotate, twist, slide, modify, arrange, or alike to various

positions, angles, degrees, or other configurations to the display, buttons, and other

portions, or fimctions of any particular display, buttons, or other portions of the device.

At least one type of cellular phone based finger held hardware device could

utilize at least one type of navigation or scrolling button 1803 configuration, at least one

type of menu 1804 selection configuration, at least one type of physical cellular phone

button 1805 configuration, at least one type of music player capabilities with menu 1804

selection, rewind 1806, fast forward 1810, play/pause/stop 1809, at least one type of

microphone 1808, speaker 1812, power connector 1813, head phone plug in 1814, at least

one type of On/Off, main and sub-category 1807 to day timers, calendar, things to do list,
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addresses, intemet access, paging, text messaging, and other configurations to name a few,

at least one type of connection point for a cradle or stand 1816, and at least one type of

flexible or adjustable strap 1817, or material configuration enabling user to hold onto the

device with at least one finger, or thumb.

Figure 25 the purpose is to show an alternative preferred embodiment of the

present invention employed utilizing a modified version of finger held hardware device that

employs modified versions of a cellular phone based finger held hardware device

employing one particular design that enables any type of finger held device, with a fixed

and/or removable display screen device and physical button device that can provide cellular

phone, (PDA) personal digital assistant, paging, text messaging, camera, music player,

game player, intemet access, and other capabilities as part of or in addition to of the

preferred embodiment of the present invention and alike constructed in accordance with the

invention.

At least one type of cellular phone based finger held hardware device can

utilize at least one type of display screen 1901 apparatus, or physical button 1902

apparatus, as part of a single unit design, or as part of a multiple, comprising of more than

one, removable and interchangeable configuration. At least one type of single unit design,

or multiple component or sectional unit can utilize any type of attachment in the design

1911 that would allow a user to attach the display screen portion to the physical button

portion and operate in accordance to the design.

At least one type of cellular phone based finger held hardware device could

utilize at least one type of navigation or scrolling button 1903 configuration, at least one

type of microphone 1908 and speaker 1912, 9 at least one type of physical cellular phone

button 1904 configuration, at least one type of On/Off button 1906, at least one type of

main and sub—category 1907 selections to day timers, calendar, things to do list, addresses,

intemet access, paging, text messaging, and other configurations, at least one type of

microphone 1908, speaker 1909, power connector 1910, head phone plug in 1911, at least

one type of network capabilities, removable media, and games capabilities 1912, ,at least
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one type of connection point for a cradle or stand 1914, and at least one type of flexible or

adjustable strap 1913, or material configuration enabling user to hold onto the device with

at least one finger, or thumb.

At least one type of finger held hardware device, viewable screen area,

and/or physical button device can be utilized in providing, inputting, sending, receiving,

interacting, storing all types of content, communications with any and all content, data, and

information from internal means and methods, and/or from external means, and/or

methods. At least one type of finger held hardware device can be utilized as a cellular

phone hardware device, a personal digital assistant device, pager, an electronic game, or

game device, a music player or other player device, camera device, video device, radio

device, tracking device, scanning device, reading device, remote control device, and

interaction with home appliances, office equipment of all types and styles including

desktop computers, laptops, printers, scanners, radio device, paging device, and all other

forms, any types of combinations, types, styles, formats, and kinds of hardware devices. At

least one type of finger held hardware device can be utilized to communicate and interact

with anyone, anywhere, at any time, on a single, duel, and/or multiple frequency, spectrum,

and/or at least one network service provider, or multiple network service providers on any

wired, wireless, and/or combination platforms thereof.

Any and all functions, and features in whole and/or in part can be

incorporated into any such designed finger held hardware device and/or any type of

hardware device, portable terminal device, or computing device.

From the foregoing it will be appreciated by one skilled in the art that,

although specific embodiments of the invention have been described herein for purposes of

illustration, various modifications may be made Without deviating from the spirit and scope

of the invention. Accordingly, the invention is not limited except as by the appended

claims.
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CLAIMS

1. A personal handheld electronics device, comprising:

at least one control logic system, the control logic system comprising a processor

and a system memory;

a display coupled with the control logic system; and

a keypad unit, the keypad unit being coupled with the control logic system and

further comprising:

an array of function control keys coupled with the control logic system;

a finger held base, the finger held base resting against at least one finger of

a user’s hand and supporting the fimction control keys, the finger held base extending

outside a perimeter of the display so that applying pressure to the fimction control keys

causes pressure to be exerted against the at least one finger of the user’s hand to facilitate

a grip on the device; and

a finger attachment device coupled with the finger held base, the finger

attachment device extending from the finger held base and wrapping around the at least

one finger of the user’s hand to support the grip on the device.
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NEW ABSTRACT

A finger held hardware device (1801, 1802) provides portable terminal and communicative device and other functions in a system
which can be securely braced against and/or attached to finger or side of a user's hand, facilitating secure or one hand operation of
the device (1801,1802). The device is flexible and modular in nature, allowing for flexible positioning of a keypad/control unit
relative to a display (1801 ), as well as selection from among various displays and keypad/control unit to suit a user needs. A

device (1801, 1802) can operate without physical function buttons or any physical buttons. and can be activated by a separate key
mechanism for security. A remote control stylus allows a user to operate the device more quickly. An energy abSOrbing cover
protects the device. A resource cradle (1816) supports portions of the device by providing power, storage, network access. and
other resources.
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(57) Abstract: The invention provides an electronic mobile communications/entertainment device capable of a plurality of modes
of operation, comprising a basic module (12) having circuitry common to the operation of the device in said plurality of modes of
operation, and a plurality of supplementary modules (I4, 20), each supplementary module being provided in the form of a housing
cover for the device and including controlling means configured to provide for a corresponding mode of operation when coupled to
the basic module (12), the supplementary modules (14, 20) being interchangeably attachable/detachable to the basic module (12)
so as to provide respective modes of operation, and the device only being operational when one of said plurality of supplementary
modules (14, 20) is attached to the device.
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Removable housing cover for a portable radio communication device

The present invention relates to a portable radio communication device, and more

particularly to a suite of removable covers therefor.

Removable covers, such as that disclosed in the Applicant’s UK patent number 2,

324, 929, afford an end-user of a mobile phone disclosed in the said patent the

facility to swap the front housing cover of the mobile phone with a different front

housing cover selected by the user as he or she wishes. In this way, the end-user is

empowered to replace the housing cover if he or she wishes to change the

appearance of the mobile phone, or to substitute a broken or scratched housing

cover, without having to employ the services of a skilled technician.

Another type of replaceable housing cover is disclosed in Applicant’s co-pending

patent application number GB 0030048.3 (published as GB 2,362,071). The

invention that is disclosed in GBOOSOO48.3 relates to a removable housing cover that

is adapted to be detachably connectable to a mobile phone. In one embodiment the

removable cover carries some form of embedded data chip, which data chip is

designed to be read by a reader on the mobile phone which results in the alteration

of the operating characteristics of the mobile phone, e.g. such as a ringtone or a

screensaver.

Against this background, the present invention in one aspect provides a removable

housing cover adapted to be detachably connectable to a portable radio

communication device, said removable housing cover being a user selectable one of

a range of different removable housing covers having different respective

functionalities, the arrangement being such that when a removable housing cover is

connected to the portable radio communication device the device is operationally

enabled in accordance with the functionality associated with the connected

removable housing cover, and when the removable housing cover is disconnected

from the portable radio communication device the device is operationally disabled.
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Expressed alternately, the present invention resides in a removable housing cover for

a portable radio communication device, said removable housing cover being a user

selectable one of a range of different removable housing covers having different

respective functionalities, the removable housing cover having a control means, the

control means providing the operational instructions for enabling the operation of the

portable radio communication device in accordance with the functionality associated

with the connected removable housing cover, the operational instructions being

arranged to be read by a reader associated with the portable radio communication

device, whereby the presence and absence of the removable housing cover in

relation to the portable radio communication device renders the device active and

inactive respectively.

Conveniently, the operational instructions of the removable housing cover are

provided on a memory chip, and said memory chip is used as a memory extension

for the portable radio communication device when the removable cover is present on

the portable radio communication device. In this sense, the operational instructions

are not read by a reader as such. but are interfaced with the memory of the portable

radio communication device.

By means of this invention, the absence of presence of the removable housing cover

in relation to the portable radio communication device determines whether or not the

device can be used. Thus, the user of the portable radio communication device is

able himself/herself not only to change the outward appearance of the phone, but

also to enable/disable the device, which because this requires the presence/absence

of a physical component of the device (i.e. the removable housing cover), the

invention leads to increased security for the user against unauthorised use of the

device. Also, the portable radio communication device can be economically

produced, as it implements only limited common functionalities and customisation is

achieved with the removable housing cover.

In one form of the invention, the control means that is carried by the removable

housing cover comprises a processor for the portable radio communication device,

whereby when the removable housing cover is placed on the portable radio

communication device, the processor co-operates with the electronic circuitry of the

device thereby to provide for an operational device.
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In a further embodiment, the device is without an operating system and/or application

software, and the removable housing cover includes an operating system and/or

application software for the device. In this way, the connection of the removable

housing cover with the device renders the device operational.

The removable housing cover may include the RF circuitry for the communication

device, in which case the RF circuitry would not be present in the device.

In general terms, the approach taken in the present invention is as follows. The

removable housing cover is equipped with one or more application specific elements

to provide some given functionality; the application elements may be embodied in a

readable software module, or connectable electronics hardware. When the user

wishes to change the user interface, or the type of application, he/she removes the

housing cover currently attached to the phone, for example by using the releasable

attachment means described in the Applicant’s patent referenced above, the

releasable attachment aspects of which are incorporated herein by reference. Then

the new housing cover that the user wishes to install onto the phone is located onto

the phone and secured in position, again making use of the releasable attachment

means. Once in place, the application elements of the removable housing cover

interface in a way that co—operates with a corresponding interfacing element provided

on the device. When the interfacing element on the device senses the presence of

the application element of the removable housing cover, this enables the device to be

activated and to operate in accordance with the application element of the removable

housing cover.

For instance, a user may purchase a removable housing cover with games software

functionality. On connecting the housing cover to the phone, the phone is enabled

with the ability to allow playing of the particular game. In this way, the phone

conveniently is accompanied with a dedicated User Interface that is adapted to game

playing.

In another aspect, the invention provides an electronic mobile

communication/entertainment device capable of a plurality of modes of operation,

comprising
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a basic module having circuitry common to the operation of the device in said

plurality of modes of operation, and

a plurality of supplementary modules,

each supplementary module being provided in the form of a housing cover for the

device and including controlling means configured to provide for a corresponding

mode of operation when coupled to the basic module,

the supplementary modules being interchangeably attachable/detachable to the

basic module so as to provide respective modes of operation,

and the device only being operational when one of said plurality of supplementary

modules is attached to the device.

This alleviates the problem experienced when using conventional personal

communication devices which typically offer a variety of different applications, but in

which any one particular User Interface (Ul) cannot facilitate all functionalities

corresponding to the different applications in an optimal manner.

In addition, since the basic module includes only a base level of common circuitry

and the attachable/detachable supplementary modules contain much of the

componentry required to support the particular application, the cost of the basic

module can be relatively modest.

Hence, this aspect of the invention offers the possibility to purchase a basic module

for a comparatively low price, and add to this, at the choice of the user, one or more

supplementary modules in the form of housing covers, thereby providing for

applications and functions that the user wishes to have. This aspect of the invention

further benefits in that because for a given application the attached housing cover

provides a Ul that is specially dedicated to that application, the user is able to use the

application in the most convenient and user friendly way. Furthermore, any particular

housing cover may provide some very basic functionalities for other applications.

In order to aid a more detailed understanding of the present invention, various

embodiments of the invention will now be described. These should not be construed

as necessarily limiting the invention but merely as examples of specific ways of

putting the invention into effect. In particular, the invention will be described with

reference to the accompanying drawings in which:
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Figure 1 illustrates one embodiment of the invention;

Figure 2 illustrates a second embodiment of the invention;

Figure 3 illustrates a third embodiment of the invention;

Figure 4 illustrates a fourth embodiment of the invention;

Figure 5 illustrates a mechanical form of the invention;

Figure 6 illustrates a further embodiment of the invention and

Figure 7 illustrates a further mechanical form of the invention.

Figure 1 shows an embodiment of the present invention comprising a basic module

12 in the form herein termed a Standard Entertainment Module (SEM) which in and

of itself is inoperative. Figure 1 also shows a first supplementary attachable module

14 in the form of a removable housing cover 16 which is provided with an application

controller 18 providing phone functionality. When the removable cover 16 is

attached to the SEM the application controller 18 interfaces with the SEM so as to

render it operative in accordance with the application controller, thereby to provide

standard phone functionality. Figure 1 further shows a second supplementary

attachable module 20 in the form of a removable housing cover 22 which is provided

with an application controller 24 providing games functionality. When the removable

cover 22 is attached to the SEM the application controller 24 interfaces with the SEM

so as to render it operative in accordance with the application controller, thereby to

provide games functionality. Thus it can be seen that the removable housing covers

16 and 22 can be interchangeably attached to the SEM to provide for phone and

gaming functionalities respectively.

The features of the SEM 12 include:

- Microprocessor MCU 26,

— Software storage SW 28,

- Interface 30

- Battery 32,

- Card Reader 34.

It is preferred to include the card reader 34 in the SEM because this may be

constructional more practical than placing the card reader in the housing cover. The
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card reader 34 of the SEM might also be useful for taking other kinds of memory

cards for memory extension and the like.

The SEM may contain other components and circuitry common to the different

modes of operation of the SEM. For instance, the SEM may include RF circuitry for

a particular cellular communication mode of operation. Equally, the SEM may

include fewer components than those described above if certain components can be

dispensed with. For instance, the RF circuitry may be absent from the SEM in which

case the SEM is adapted to operate in different telecommunication protocols by

connecting different covers having for instance GSM, TDMA, UMTS capabilities.

As indicated above, the first supplementary attachable module 14 takes the form of a

removable housing cover 16 which is provided with an application controller 18

providing phone functionality. Because the removable cover 16 is designed to

provide phone functionality, the User interface (Ul) of the removable cover consists

of features necessary for carrying out phone operations. Thus the UI includes a

microphone and earpiece, a keypad, a display and menu and control buttons. The

application controller 18 associated with the removable cover 16 has components

necessary for making and receiving calls, both voice and data, and thus includes e.g.

RF circuitry, baseboard software, drivers etc. When the removable cover 16 is

snapped onto the SEM 12 the components of the application controller 18 connect up

and cooperate with the components of the SEM to enable phone functionality.

Also as indicated above, the second supplementary attachable module 20 takes the

form of a removable housing cover 22 which is provided with an application controller

24 providing games functionality. In this case because the removable cover 22 is

designed to provide games functionality, the User Interface (U!) of the removable

cover 22 consists of features necessary for carrying out gameplay operations. Thus

the UI directions keys (or a joystick), a display, and other control buttons. The

application controller 24 associated with the removable cover 22 has components

necessary for playing computer/video games, and thus includes e.g. memory for

games software, drivers etc. When the removable cover 22 is snapped onto the SEM

12 the components of the application controller 24 connect up and cooperate with the

components of the SEM to enable games functionality.
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Turning to Figure 2, there is shown a second embodiment of the invention in which

there is an SEM 12 of the type described above, along with two supplementary

modules 36 and 38 which can be interchangeably attached to the SEM 12.

Supplementary module 36 comprises a removable housing cover 40 which is

provided with an application controller 42 providing browsing functionality, so that

when the removable cover 40 is attached to the SEM 12 the application controller 42

interfaces with the SEM so as to provide for browsing of the internet. Thus, the

removable cover 40 has a UI designed for allowing user friendly browsing, and hence

may include a wide display and a QWERTY keypad, as well as control keys. The

application controller 42 correspondingly includes browser software and RF circuitry,

etc.

Supplementary module 38 comprises a removable housing cover 44 which is

provided with an application controller 46 providing combined games and pager

functionalities, so that when the removable cover 44 is attached to the SEM 12 the

application controller 46 interfaces with the SEM so as to allow for gaming and pager

functions. Thus, the removable cover 44 has a Ul designed for allowing user friendly

gaming and pager messaging, and hence may include a display, games control keys,

etc. The application controller 46 correspondingly includes gaming software and

pager componentry, etc.

Supplementary modules that provide for combined applications may be

advantageous in particular circumstances, for example for a child who is allowed by

his parents to use the SEM with a games cover may find a pager functionality useful

for receiving short messages (e.g. "Lunch is ready, come home i"). Analogously, in

another embodiment, a music application cover might also offer some basic phone

functionalities to handle phone calls.

Figure 3 illustrates a further embodiment of the invention in which there is an SEM 12

of the type described above, and two supplementary modules 48 and 50 which can

be interchangeably attached to the SEM 12. Supplementary module 48 comprises a

removable housing cover 52 which is provided with an application controller 54

providing music functionality, so that when the removable cover 52 is attached to the

SEM 12 the application controller 54 interfaces with the SEM so as to provide music

applications. Thus, the removable cover 52 has a Ul designed for allowing user
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friendly music controls, and hence may include control keys such as PLAY, SKIP,

EDIT, MP3, RADIO etc. The application controller 54 correspondingly includes a

broadcast radio receiver, MP3 software and storage, etc.

Supplementary module 50 is a further example of a combined application module

which comprises a removable housing cover 56 with an application controller 58 that

is capable of providing both games and phone functionalities, so that when the

removable cover 56 is attached to the SEM 12 the application controller 58 interfaces

with the SEM so as to allow for gaming and phone functions. Thus, the removable

cover 56 has a Ul designed for allowing user friendly gaming and call handing, and

hence may include a display, games control keys, etc. The application controller 46

correspondingly includes gaming software and mobile phone componentry, etc.

Figure 4 illustrates a further embodiment of the invention in which there is an SEM 12

of the type described above, and two supplementary modules 60 and 62 which can

be interchangeably attached to the SEM 12. Supplementary module 60 comprises a

removable housing cover 64 which is provided with an application controller 66

providing music and phone functionality, so that when the removable cover 64 is

attached to the SEM 12 the application controller 66 interfaces with the SEM so as to

provide music and phone applications. Thus, the removable cover 64 has a Ul

designed for allowing user friendly music and phone controls, and hence may include

control keys such as PLAY, SKIP, EDIT, MP3, RADIO, as well as an earpiece and

loudspeaker etc. The application controller 66 correspondingly may include a

broadcast radio receiver, MP3 software and storage, RF circuitry, baseboard

software etc.

Supplementary module 68 is a general representation of an unspecific module which

illustrates the mechanical and electrical sub components of a module.

In use there are possibilities of overlap of functionality. For example, the phone

function cover might provide a convenient way of storing phone numbers in a

phonebook that could be stored in a memory of the SEM. The internet cover offers a

convenient keyboard for adding names to the phonebook entries which may also be

stored on the SEM. When the user elects to use the music application cover he

might be content just to access the phonebook with some keystrokes and choose a
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name for dialling and making a phone call. Also the covers may allow for voice

dialling which enables to make phone calls without having a keyboard for

number/name selection while using the games or music cover.

Referring to Figure 5, there is shown a schematic arrangement for connecting a

supplementary module 72 to the basic module 74. in this arrangement the

supplementary module receives the basic module within a cavity or recess 76 that is

defined by the walls of the removable cover supplementary module.

Figure 6 illustrates a further variant of the invention; in this variant the SEM is

modified in that it also includes a radio transceiver 78 which is desirable for a user

who wishes to have communication possibility always enabled. In this case the

supplementary attachable modules do not require to have transceiver, but may

simply have Ul features that allow use sending and receiving calls. Thus Figure 6

illustrates two supplementary modules 78 and 80 both of which (although separately

providing Internet/PDA and Music applications) can be used to place and receive

calls. Supplementary module 78 is an Internet/PDA removable cover optimised in its

design for Browsing and PDA operations. This is particularly advantageous because

the QWERTY keyboard preferred for internet browsing also provides good capability

for entering text and other PDA software functions and therefore it is beneficial to

add PDA functionality to the cover because a user might wish to use the device for

calendar applications, extended phone book function, document control and other

functions associated with a PDA. The SEM may contain basic phone SW, while the

application SW of the phone for internet browsing and aural communication is

conveniently provided in the cover.

The embodiment of Figure 6 has a- bus structure like connection between the

modules in the SEM which provides for more simplified interconnection. The

interface between cover and SEM can be named Application Programming Interface

API. The SEM interfaces the removable housing cover through a dedicated

Application Programming Interface (API). The API specifies how the functionalities

of the removable housing cover and the standard functionalities provided by the SEM

work together in order to form a product that operates according to the users needs.

The API may consist of a set of pre-defined messages that can be exchanged
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between the SEM and the removable housing cover in order to access the provided

functions in the SEM and cover.

Furthermore, in the embodiment of Figure 6, there is a block labelled "Memory"

which corresponds to the blocks labelled SW in the SEM of the embodiments of

Figures 1 to 4. This indicates that the "Memory" of the SEM of the Figure

embodiment, without an attached cover, may not contain SW as such, but instead

provides the storage capacity for the SW from the cover. The same can apply to all

the previously described embodiments, meaning that rather than storing SW in a

memory, they provide only memory which can be loaded with SW from the attached

cover. Additionally, it is, in further variants, possible for the SEMs to contain no

memory as such, since in such variant it is possible for the MCU of the SEM to

access the SW in the cover through the API, in which case the API is a hardware

interface comprising a wired connection between the MCU of the SEM and the

memory chip in the cover. In such a variant the SW API is a portion of a more

extensive hardware and software interface.

The SEM may also comprise a display and in this case the removable covers simply

provide the display lens. This is illustrated in Figure 7 which shows a display 82

being provided with the SEM 84, and a display lens 86 being provided with the

removable cover 88. Alternatively, the SEM might also contain a display with an

integrated lens, in which the housing cover does not cover the display and merely

has an aperture configured for alignment with the lens.

For all embodiments, it may be that the SW relating to an attached cover is erased

from the SEM memory upon removal of the cover.

Thus, it can be seen that the SEM holds functionality common to a wide variety of

different applications, while the removable cover adds specific functionality that

adapts the SEM plus cover to the user’s needs.

In another form of the invention, the application controller comprises in a memory

chip patch that carries data associated with the particular removable cover. The

memory chip patch may be embedded during manufacture in the inside surface of

the removable cover.
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When a new removable cover is installed onto the SEM and secured in position, the

memory chip patch of the removable housing cover are brought into registration with

a sensor in the form of a reader provided in the SEM. This reader detects the

memory chip patches of the removable housing cover and proceeds to read data

from it.

Hence, the reader reads information of the memory chip and certain predefined

functionality is transferred to a controller/processor of the SEM. This transfer of data

causes the SEM to become operational in accordance with the data transferred from

the chip patch.

Thus, it can seen that a user can personalise and customise the SEM by the means

of choice of removable cover. By combining the SEM with a given cover, the user

can generate a usable product that meets his/her particular current requirements. In

addition to the embodiments described above, further examples include:

SEM + cover with lTU-Keypad (Phone Keypad) Phone centric usage

SEM + cover with Joystick dedicated for playing games

SEM + cover with SENSORS dedicated for special purposes

Depending on the sensor, there will be a dedicated design and dedicated

SW to process the sensor data. Some examples include:

Noise meter- Special design of the cover and special functionality to

perform noise measurements,

Distance meters- Special design and functionality to perform distance and

area measurements; may be useful for builders and architects,

Humidity, Temperature, Air Pressure- Wearable weather station,

GPS Sensor- For navigation, this may require to have a dedicated display

for map display,
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Sunshine Intensity sensor- personal device to measure the exposure to

UV-Rays to prevent sunburn.

SEM + cover with specific Memory Device Memory Extension (e.g. for MP3)

SEM + cover with ROM (Game inside) Cover + Game inside as a bundle

SEM + cover with extra MCU + Memory Extension of device functionality

This provides a flexible and substantially future-proof variant of the SEM.

The MCU allows the cover to execute its applications without exposing any

load to the SEM Microcontroller.

SEM + cover with Adaptation unit Smart Adapter

The adaptation unit may be for example some means for connecting to

other devices such games consoles, PCs, PDAs, TVs, USBs etc.

In an advantageous embodiment, a cover may contain some functionality that entitles -

the user do download applications or games from a remote server/service, e.g. Club

Nokia. Thus, the SEM may be equipped to download data e.g. from the Internet and

transfer this data to a supplementary module application controller. E.g. it may be

possible to download a JAVA applet into a Virtual Machine in the Cover MCU. The

grant to download of applications may be included in the purchase of the cover. In

this case the user can customise his device via the Web.

Thus, according to the invention, the user can build up a suite of removable covers

relating to the different applications which the user is interested in owning.

The present invention may be embodied in other specific forms without departing

from its essential attributes For instance, the mobile phone covers could comprise

touchscreen keys rather than a keypad. Reference should thus be made to the

appended claims and other general statements herein rather than to the foregoing

description as indicating the scope of invention.

Furthermore, each feature disclosed in this specification (which term includes the

claims) and/or shown in the drawings may be incorporated in the invention
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independently of other disclosed and/or illustrated features. in this regard, the

invention includes any novel feature or combination of features disclosed herein

either explicitly or any generalisation thereof irrespective of whether or not it relates

to the claimed invention or mitigates any or all of the problems addressed.

The appended abstract as filed herewith is included in the specification by reference.

SCEA EX. 1002 Page 226



SCEA Ex. 1002 Page 227

W0 03/052948 PCT/IB01/02809

10

15

2O

25

3O

35

14

CLAIMS

1. An electronic mobile communication/entertainment device capable of a

plurality of modes of operation, comprising:

a basic module having circuitry common to the operation of the device in said

plurality of modes of operation, and

one or more supplementary modules,

each supplementary module being provided in the form of a housing cover for the

device and including controller means configured to provide for a corresponding

mode of operation,

the supplementary modules being interchangeably attachable/detachable to the

basic module so as to provide respective modes of operation,

and the device only being operational when one of said plurality of supplementary

modules is attached to the device.

2. A device according to claim 1, wherein the controller means of a

supplementary module includes a mobile phone application for a telecommunications .

mode of operation.

3. A device according to claim 1, wherein the controller means of a

supplementary module includes an electronic gaming application for a gaming mode

of operation .

4. A device according to claim 1, wherein the controller means of a

supplementary module includes an internet browsing application for a browsing mode

of operation.

5. A device according to claim 1, wherein the controller means of a

supplementary module includes a pager application for a pager mode of operation.

6. A device according to claim 1, wherein the controller means of a

supplementary module includes a music application for a music mode of operation.

7. A device according to claim 1, wherein the controller means of a

supplementary module includes a PDA for a PDA mode of operation.
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8. A device according to claim 1, wherein the controller means of a

supplementary module comprises one or more control elements for multi-functional

modes of operation corresponding to two or more combinations of the control means

of claims 2 to?

9. A device according to any preceding claim, wherein the basic module

includes a microprocessor, a memory, a battery and a reader.

10. A device according to any preceding claim, wherein the supplementary

modules have a user interface dedicated to respective modes of operation.

11. A device according to claim 1, wherein the controller means is configured to

download a mode of operation from a remote server/service.

12. A housing cover for an electronic device,

the housing cover being adapted to be removably detachable with respect to the

electronic device, the device having means for interfacing with the housing cover and

being inoperative when a housing cover is not attached to it,

said housing cover being a user selectable one of a range of different housing covers

having different respective functionalities;

each housing cover having a respective control means, such that when a housing

cover is coupled to the electronic device the control means of the housing cover

couples with means for interfacing of the electronic device, whereby the electronic

device is caused to be operational in accordance with the functionality associated

with the coupled housing cover.

13. An electronic mobile communication/entertainment device capable of a

plurality of modes of operation, and adapted to be couplable to a housing cover of

claim 12.

14. An interface module for the electronic mobile communication/entertainment

device of claim 1.
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15. An electronic mobile communication/entertainment device substantially as

hereinbefore described with reference to and/or as shown in the accompanying

drawings.

5 16. A removable housing cover substantially as hereinbefore described with

reference to and/or as shown in the accompanying drawings.
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Beschreibung

[0001] Die Erfindung betrif‘ft ein tragbares computer-
basiertes Gerat.

[0002] Tragbare computerbasierte Gerate wie PDAs
(Personal Digital Assistant), Handys (Mobiltelefon) oder
Notebooks (tragbarer Computer) erfreuen sich auf-
grund ihrer kompakten Bauform immer gréBerer Be-
Iiebtheit. Zudem besitzen die Geréte Funk und

lR-Schnittstellen die zur Ubertragung von Daten geeig-
net sind. Diese Gerate befinden sich auch aufgrund ih-
rer ureigensten Aufgabe stets in Reichweite eines An—
wenders.

[0003] Dennoch ist der Einsatzbereich dieser Gerate
begrenzt. Dies steht im deutlichen Gegensatz zu dem
oftmals sehr hohen Anschafiungspreis fiIIr diese Geréte.
Es ist deshalb wflnschenswert, die Einsatzméglichkei-

ten solcher, hochpreisigen, tragbaren und computerba-
sierten, Gerate zu erweitern.

[0004] Es sind fiir tragbare comp uterbasierte Gerate
wie zum Beispiel PDA's Anwendungen bekannt, die den
ursprfinglichen Einsatzzweck von PDA's dahingehend
erweitern, daB diese Geréte als vielseitige Fernbedie—
nungen fiir Geréte der Unterhaltungselektronik, wie
TV-Gerate oder Hifi-Gerate einsetzbar sind. Anwendun-

gen dieser Gerate als Bedienelemente, bzw. Eingabe-
gerate fijr computerbasierte Gerate sind nicht bekannt.
Wesentliche Bedienelemente dieser zweiten computer-
basierten Gerate sind z. B. Mouse und/oder Tastatur,

womit die Anwendungen des Computers mit Daten ge-
ffittert und bedient werden. Alternativ sind solche Ein—

gabegerate auch als drahtlose Gerate bekannt, die fiber
eine Funk- oder Infrarotstrecke mit dem zweiten com-

puterbasierten Gerat verbunden sind.
[0005] Es ist die Aufgabe der Enindung, diese Situa-
tion zu verbessern.

[0006] Diese Aufgabe wird durch computerbasierte
tragbare Gerate gemaB Patentanspruch 1 gelést und in
den untergeordneten Anspriichen vorteilhaft weiterge-
bildet.

[0007] Dabei werden tragbare computerbasierte Ge—
rate wie z. B. PDA, Handy oder Notebook als Bedienele—
ment fiir zweite computerbasierte Gerate einsetzbar.

Ein erfindungsgemaBes tragbares computerbasiertes
Gerat ist in der Lage, Mouse- und Tastatureingaben fiir
ein anderes Ger'at zu emulieren und an das fernzusteu-

ernde zweite computerbasierte Gerat zu iibermitteln.

Die Vorteile eines solchen tragbaren computerbasierten
Gerates lassen sich wie folgt zusammenfassen:

'l. Durch Nutzung von Standardflbertragungswe-
gen ist eine Vielzahl von zweiten computerbasier-
ten Geraten ansteuerbar.

2. Vorhandene-Hardware wie PDA, Handy oder No-
tebook stellen durch die zusatzlichen Funktionen

eine Alternative zu den sonst Ublichen, bzw. not-

wendigen Zusatzgeraten als Bedienelemente dar.

5

10

15

20

25

30

35

4o

45

50

55

3. Geratespezifische Eingabegeréte der zweiten
computerbasierten Gerate sind ersetzbar.

4. Eine Vielzahl von drahtlosen Anbindungsmog-
lichkeiten auf das zu steuernde zweite computerba—
sierte Gerat, wie z. B. WLAN, IR, "Bluetooth" ist
nutzbar.

5. Komplexe Bedienungsschritte wie z. B. Tasten-
kombinationen oder Tasteneingabefolgen kénnen

zusammengefasst werden und dann durch eine
einfache Aktion wie zum Beispiel einem Tasten—

druck, oder ein Schrittkiirzel, abgerufen und fiber-
mittelt werden.

[0008] Vorteilhafte Ausfiihrungsformen des tragbaren
computerbasierten Gerates sind z. B. ein PDA, Handy

oder Notebook mit Infrarotanbindung an ein zweites
computerbasiertes Gerat. Mit diesem tragbaren compu-
terbasierten Gerat eréffnen sich vielseitige Bedienungs—
méglichkeiten fUr das zweite computerbasierte Gerat.
So sind, fiber die am Display des PDAs angezeigte Po-
pUp—Tastatur, Tastenkombination fflr die Emulation
komplexer Befehlsketten erzeugbar. Desweiteren ist
der Touchscreen des PDA als Touchpad fiir das zweite

computerbasierte Gerat benutzbar. Ebenso sind, spezi-
elle Mousebewegungen bzw. Mousepositionierungen
per Software oder per Tastendruck durchfflhrbar. Dazu
gehoren zum Beispiel die Positionierung der Mouse
oder des Cursors in eine der Bildschirm oder Display-
Ecken oder die Positionierung der Mouse oder des cur—
sors in die Mitte des Bildschirms oder Displays, oder in

die Mitte einer der Bildschirm oder Displayseiten. Des-
weiteren sind vielgenutzte Tastaturkommandos schnell
erzeugbar.
[0009] Bei einer Erweiterung der Datenflbertragung
zwischen dem PDA, Handy oder Notebook auf einen bi-
direktionalen Datenverkehr, wobei Daten von dem fern-
zusteuernden Gerét an das fernsteuernde Gerat zu-

rflcksendbar sind, ergeben sich weitere vielseitige An-

wendungsvarianten, zum Beispiel: Information— oder
Statusanzeigen des ferngesteuerten Gerates auf dem

tragbaren bzw. fernsteuernden Gerat.
[0010] Das erfindungsgemaBe computerbasierte Ge-
rat ist in der Lage, mit verschiedenen Funkprotokollen,
wie zum Beispiel "Bluetooth" oder WLAN oder eine
Funk-Draht-Kombination mit einem geeignetem Zu-
satzgerat mit USB, Kontakt zu dem zweiten fernzusteu-

ernden computerbasierten Geratzu halten. Alternativ ist
das tragbare computerbasierte Gerat auch fiber eine
drahtgebundene Verbindungsstrecke, z. B. ein USB an
das zweite computerbasierte Gerat anschlieBbar.

[0011] Es ist gemaB einer vorteilhaften Weiterbildung
des computerbasierten Gerates ein Notebook zur Fern—
steuerung eines zweiten computerbasierten Gerats ein-
setzbar. Damit sind Ferneingaben iiber die Notebook—
Tastatur und Notebook-Mouse realisierbar.

[0012] Sehr vorteilhaft ist auch die Moglichkeit einer
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erfindungsgeméirien Weiterbildung eines computerba-
sierten Gerétes wie beispielsweise eines Handys, wo-

bei dies zur Emulation einer Mousefunktion gegenflber
einer Menflbedienung eines TV-Geréts heranziehbar
ist.

[0013] Im folgenden ist die ErTindung unter der Be-
zugnahme auf ein Ausfflhrungsbeispiel und eine Zeich-
nung erléutert. Die Figur zeigt einen erfindungsgeméi-
Ben PDA, stellvertretend fiir andere computerbasierte
Geréte.

[0014] Der erfindungsgeméBe PDA 1 weist eine
Schnittstelle 5 auf. Diese Schnittstelle 5 ist alternativ als

Funk- oder Infrarotschnittstelle ausgefl‘ihrt, wobei im
Falle einer Funkschnittstelle diese den Protokollen von

zum Beispiel "Bluetooth" oder WLAN entspricht.
[0015] Desweiteren verfiigt der PDA 1 fiber einen
Touchscreen bzw. Touchpad 2, das vorzugsweise als

Eingabeelementfiir Mousepositionierungen gegenflber
dem zweiten computerbasierten Gerét dient.
[0016] Desweiteren weist der PDA1 am unteren En—
de 3 des Touchscreen eine Darstellung einer vollstén-
digen Tastatur auf, wobei die Zeichen durch Berflhrung
mit einem spitzen Gegenstand ausgewéhlt und selb—
sténdig durch den PDA 1 an das zweite computerba-
sierte Gerét fibergeben werden.

[0017] Desweiteren verfiigt der PDA 1 fiber Mouse-
positionierungstasten 4, die eine schnelle Bewegung
des Mousezeigers am ferngesteuerten zweiten compu-
terbasienen Gerét in ganz vorbestimmte Positionen wie
z. B. links oben, rechts unten, links unten, rechts unten
oder Bildschirmmitte, oder wahlweise auch in andere

vorbestimmte Positionen ermoglichen.
[0018] Zunéichst ist vorstehend die Anwendung fiir

computerbasierte Geréite wie zum Beispiel PDAs, Han—
dys, oder Notebooks beschrieben, wobei diese ein
zweites computerbasiertes Geréit wie PCs oder éihnli-
ches bedienbar machen. Die Erfindung istjedoch nicht
allein an diese Ausfiihrungsbeispiele gebunden. Viel-
mehr ist klar erkennbar, daB der Grundgedanke der Er-
findung auf weitere Kombinationen computerbasierter
Geréte anwendbar ist.

Patentansprflche

1. Tragbares computerbasiertes Gerét wie zum Bei-

spiel PDA, Handy oder Notebook, als Bedienele-
ment fiir ein zweites computerbasiertes Geréit,
dadurch gekennzeichnet, daB
das tragbare computerbasierte Gerét als Eingabe-
gerét, wiezum Beispiel Maus oder/und Tastatur, ge-
geniiber dem zweiten computerbasiertem Geréit
einsetzbar ist.

2. Tragbares computerbasiertes Geréit nach Patent-
anspruch 1,

dadurch gekennzeichnet, daB

zur Ubertragung der Daten zwischen dem ersten
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10.

und dem zweiten computerbasierten Geréit eine In-
frarotschnittstelle besteht.

Tragbares computerbasiertes Geréit nach Patent-
anspruch 1,
dadurch gekennzeichnet, daB

zur Ubertragung der Daten zwischen den beiden
computerbasierten Geréten eine Funkverbindung
besteht.

Tragbares computerbasiertes Geréit nach Patent-
anspruch 3,
dadurch gekennzeichnet, daB
die Funkverbindung geméB den Protokollen von
"Bluetooth" oder WLAN oder GSM/GPRS durchge-
fflhrt wird.

Tragbares computerbasiertes Geréit nach Patent-
anspruch 1,
dadurch gekennzeichnet, daB

zur Ubertragung der Daten zwischen den beiden
computerbasierten Geréten eine Drahtverbindung
besteht.

Tragbares computerbasiertes Gerét nach Patent-
anspruch 5,
dadurch gekennzeichnet, daB
die Drahtverbindung nach den Protokollen von se-
riellen Verbindungen, USB, Firewire oder LAN
durchgefflhrt wird.

Tragbares computerbasiertes Gerét nach einem
der vorhergehenden Patentanspriiche,

dadurch gekennzeichnet, daB
ein Touchscreen des computerbasierten Gerétes
als "Remote Touchpad" nutzbar ist.

Tragbares computerbasiertes Gerét nach einem
der vorhergehenden Patentanspriiche,
dadurch gekennzeichet, daB
Bewegungen und/oder Positionierungen des
Mousezeigers/Cursers auf dem zweiten computer—
basiertem Gerét durch vorbestimmte Tasten aus-
fiihrbar sind.

Tragbares computerbasiertes Geréit nach einem
der vorhergehenden Patentanspriiche,
dadurch gekennzeichet, daB

Tastatureingabefolgen des zweiten computerba—
sierten Gerétes durch vorbestimmte Tasten auf

dem tragbarem Gerét ausfflhrbar sind.

Tragbares computerbasiertes Gerét nach einem
der vorhergehenden Patentanspriiche,
dadurch gekennzeichet, daB

die Dateniibertragungswege zwischen dem com—
puterbasiertem Gerét und dem zweitem computer-
basiertem Gerét bidirektional sind.
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Description

[0001] The present invention relates to a wireless
pen-type input device for computers according to the
features of claim 1.

[0002] This application is a continuation-in—part of co-

pending U.S. patent application 09/461 ,870filed on De-
cember 15, 1999 entitled "Mobile Computer with Audio
interrupt System" which is a continuation-in-part of U.S.
patent application 09/160,849 filed on September 25,
1998 and also entitled "Moblle Computer with Audio In-
terrupt System“ both of which are hereby incorporated
by reference into the present disclosure.
[0003] The invention is essentially a pen-type input
device for computers which allows user to input com-
mands using both voice and manual controls integral to
the pen device. Optionally, the pen device will serve as
a writing instrument.

[0004] The current trend in the computer industry is

to optimize the user‘s interface with the computer. Van'-
ous ergonomic and efficient products have emerged to
liberate users from the typical fixed. wired environment
they have been accustomed to. Particular innovations
have been made in the field of input devices. Wireless
mice, headsets, keyboards, modems and pen tablets,
etc. now allow users to input and interface with their PC
in a un-tethered or quasi-tethered manner. This has
made it possible for PC users to enjoy a more comfort-
able experience when using their PC's.
[0005] Traditionally, PC users have utilized the teth-
ered computer mouse for activating commands and ef-
fecting nontextual input. Today various unwired mouse
products are available which permit users to work par-
tially or completely unwired from their computer. Typi-
cally, they utilize lFi or HP communication if wireless, or
use a wired pad which can be "written" on by a wireless
pen or stylus. Human speech has also emerged as a
popular and convenient method of activating PC‘s. Var-
ious software programs and operating systems are
compatible with speech control. iBM Corporation man-
ufactures and markets a commercial speech program
under the name VIAVOICE, while L&H Corporation

manufactures and markets a similar program under the
name NATURALLY SPEAKING. These programs utilize
a combination of microphone, sound card, software an
the CPU to process verbal commands and even speech
dictation (speech to text).
[0006] Diamond Multimedia Corporation manufac-
tures and markets a pointing device called the Gyro—
mouse. The Gyromouse is an egg-shaped pointing de-
vice which can work in a desktop or airborne mode.
When on the desktop, the mouse moves via rotating ball
located on the under side of the mouse, consistent with

roller ball type desktop mice. However, the user may se-

lectively switch the device into the air mode whereby an
internal gyroscope detects changes in the mouse's po-
sition. These changes are converted to electrical signals
and transmitted by an internal RFtransmitterto a receiv—
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er at the PC.

The mouse case imeif also possesses left and right click
mouse buttons so that it will operate In a mannerfamiliar
to the user. A shortcoming ofthe Gyromouse is that It is

large and awkward to carry. it can not easily be carried
in the pocket of a user or discretely attached to his cloth-

ing. Additionally, the device lacks any other utility than
as a pointing device, except perhaps as a paperweight.
[0007] Wacom Corporation manufactures a wireless
pen and mouse combination commercially labeled the
Graphire wireless pen and mouse. This device consists
of a pressure sensitive pad which sits on a desktop and
is wired to a port on a PC. On the pad is a receptacle
holding a pen input device and a mouse which sits on
the pad. Either device can be used on the pad. The pen
device is shaped like a pen but does not have a trans—
mitter or power supply it merely activates pressure

points on the pad to effect input. CIC manufactures a
similar product known as the Handwriter Manta which

is capable of reading handwriting "written" on the pad
by the pen-type device. A shortcoming of this device is
that the pen and mouse will only work with the special
wired mouse pad.
[0008] U.S. patent 4,814,552 teaches an acoustic
surface/tablet and handheld stylus for PC activation.
The device consists of a tablet surface with several

acoustic sensors. Under normal operation a user moves

the stylus on the pad. The stylus itself transmits an IR

signal and an ultrasound pulse. The sensors on the tab-
let are able to use triangulation to determine a location

of the stylus. This information is then conveyed to the
computer. This suffers from the fact that a special pur-
pose tablet is required which adds another piece of
bulky equipmentto the desktop environment of the user.
[0009] U.S. patent 5,945,981 teaches a wireless pen-
type computer input system. The pen device itself in-
cludes a LED, at least one switch, a rechargeable bat—

tery, and a control circuit. The system also uses a wired
work surface or tablet with an optical receiver. The re-
ceiver detects the optical output of the LED and trans-
mits this information as position to the PC. The pen de-
vice also incorporates a pressure sensitive tip for effect-

ing different levels of saturation. However, this invention
suffers fromthe same limitation as the above mentioned

U.S. patent 4,814,552 In that it requires an additional
piece of extemai hardware. Furthermore, the pen device
can only be used when in contact with the tablet/sensor
surface.

[0010] U.S. patent 5,894,119 teaches a pen device
with a bar code scanner in the tip. The pen device has
a connection port on the top of it for receiving a head-
phonejack. The device also possesses an integral pow-
er supply and RF transceiver. Users of the device can
scan a bar code on CD label and a music sample ofthe
contents of the CD are automatically transmitted wire-

lessly to the pen device and output over the head-
phones. This device does not serve as an activation de-
vice for PC’s.
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[0011] US. patent 5,671,158 discloses a wireless
headset with a display and microphone. The headset
communicates wirelessly with a nearby computer to at.
fect control ofthe computer. Various information can be
input and commands issued by the voice of the person
wearing the headset. However, the device requires the
user to wear a bulky headset and is directed to a differ-
ent field of endeavor.

[0012] WIPO Documents WO 00101670 and WO
00073981, commonly assigned to Anoto Corporation of
Sweden, disclose a character recognition system which

is based on a pen—type input device and writing paper
with a proprietary micro pattern inked into it. The pen-
type device contains a Bluetooth transmitter, a micro-
processor, memory, ink, and a camera. As the pen
writes over the paper, the camera records the motion
via the micro pattern on the paper. This information is
then transmitted to any Bluetooth enabled device. This
affords input of text and conversion of handwriting to
text. However, the invention disclosed in these docu-

ments does not work when not utilized on the special
writing paper. Additionally, the invention does not pro-
vide for speech based control of a Bluetooth enabled
device. Furthermore, the inclusion of the camera next

to the writing tip ofthe pen disturbs the symmetry ofthe
pen, making it awkward to hold and write with.
[0013] The Bluetooth protocol has opened the door
for the possibility of a wide variety of wireless devices.
Bluetooth is a digital wireless protocol which enables
computers, communication devices and other narrow to
mid bandwidth devices to communicate without wires

over short distances. Bluetooth modules capable of re-

ceiving signals from any Bluetooth enabled peripheral
are now being built into OEM PC's such as those man-
ufactured by Compaq Corporation of Houston, TX, USA.
These modules are operable to communicate with a
wide variety of Bluetooth enabled devices. Devices such
as keyboards, mice, headsets, mobile phones, and
even digital cameras will all become Bluetooth enabled
devices.

[0014] Thus, there exists a need for a Bluetooth ena—
bled input device which is devoid of the aforementioned
shortcomings.
[0015] It is, therefore, an object of this invention to
provide an activation device for personal computers
which is devoid of the aforementioned limitations.

[0016] It is an additional object of this invention to pro-
vide a novel activation device for personal computers.

[0017] It is also an object of this invention to provide
a wireless activation device for any Bluetooth enabled
device.

[0018] It is another object of this invention to provide
a wireless activation device for personal computers.
[0019] it is yet another object of this invention to pro-
vide a combination writing pen and activation device.
[0020] it is a further object of this invention to provide
a wireless pen-based activation device which accepts
voice commands.
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[0021] It is still a further object of this invention to pro-
vide a wireless pen-based activation device which com-
munlcates to a computer using the Bluetooth protocol.
[0022] It is an additional object of this invention to pro-
vide a wireless pen—based activation device for a com-
puter which can be used on any flat surface.
[0023] These and additional objects of the present in-
vention are accomplished generally by a wireless pen—
based activation device for computers.
[0024] In a preferred embodiment, the present inven-
tion is formed into the shape of a pen. At the writing end

of the pen is the tip of an ink cartridge or other refillable
or replaceable ink dispensing product. The tip of the pen
fuselage contains a removable shroud that permits ac-
cess to the inkso that it can be replaced when the supply
of ink has been exhausted. The opposing end of the pen
device contains a small microphone. There is a clip on
the outside of the fuselage of the pen device so that the
device may be easily clipped onto the shirt pocket of a
user. Internal to the device is a rechargeable powersup-

ply, a control circuit, a Bluetooth transmitter, and a digital
signal processor or like signal processing chip. in this
preferred embodiment the pen-type input device will be
used to assert control of a personal computer. However,

other embodiments are contemplated wherein the de—
vice can be used to assert control of any electronic de-

vice utilizing a Bluetooth receiver. Such devices include
appliances, video cameras, photographic cameras, etc.
Preferably, at least one activation button will sit on the
outside of the pen device so that a user may hold the
pen in his hand and click to effect at least a left mouse
click. Ideally, at least one additional button will exist al-
lowing a right mouse click or programmable commands
or command sequences.

[0025] Through use of the present invention, a user
will be able to at least partially control a computer or

operating system of a computer or software running on
a computer through the use of speech, and/or speech
combination with manual controls on the pen-type input
device in a wireless manner. This can include functions

such as powering the computer on and off, logging into
the computer, opening and closing programs and navi-
gating through programs.
[0026] A digital signal processor is a general purpose
microprocessor which consumes very low power rela-
tive to traditional CPU's and whose architecture is opti-

mized for performing mathematical calculations and fil—
- tertype algorithms. The disclosure of co-pending US.

application 09/677,569, entitled, "Computer Mother-
board Architecture with lntegrated DSP,II is hereby in-
corporated by reference. This will permit efficient
processing of speech by the pen-type Into commands
so that only the commands will be transmitted to the
computer, not requiring the computer to have voice rec-
ognition software. Alternatively, the pen will simply dig-
itize and clean the signal and produce a digital signal
representative of the spoken words to be transmitted to
the computer where it will be interpreted by software and
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the CPU.

[0027] in another embodiment, the present invention
will replace the ink pen tip with a roller ball which is ca-
pable of capturing x-y coordinate data in a manner anal-
ogous to a desk top mouse. This will permit a user to
roll the pen on any flat surface and affect mouse control

without needing a special pressure or light sensitive
mouse pad. This x-y coordinate information will be
transmitted by the pen's transmitterto a receiving mod-
ule on the computer which will move the cursor accord-
ingly. Alternatively, this roller ball could be replaced with
an eraserstyle mouse pointer such as is used on laptop
devices.

[0028] in yet another embodiment, the present inven—
tion will have a laser pointing device in the tip portion of
the device which upon activation will cause a stream of
laser light to be emitted in direction defined by the axis

of the pen device. Preferably, a pressure switch will re-
side on the tip portion consistent with laser pointing de—
vices known in the art. The laser will be used identically
to currently available laser devices such as to draw at-
tention to certain elements when making a presentation,
while the control buttons and/or the microphone can be
used to drive the presentation.

[0029] The present invention will accommodate each
embodiment by employing a core which consists of the
fixed nonredundant components and a plurality of spe-

cific purpose modules, said modules including the writ—
ing pen module, the roller ball module, and the laser

pointer module. These fixed components may include
the internal electronics, command buffer memory, pow—
er supply, fuselage of the pen, microphone, DSP chip.
Bluetooth transmitter, control chip and activation but-
tons.

[0030] In another related embodiment the upper por-
tion of the pen will possess a small LED or like display
screen to display to the user in graphical, textual, or icon
based format the current active function set of the pen-
type input device. Preferably. this screen will reside on
a surface of the pen opposite to the pocket clip so as to

protect the screen from damage or abrasion.
[0031] in another related embodiment, there is a pro-

grammable button on the pen-type input device which
allows the user, with the assistance of a computer and
software, to assign a specific command or sequence of
commands to the button. Alternatively, voice commands
received by the microphone can be customized using
the same computer and software to affect a command
or sequence of commands.
[0032] in another embodiment, a plurality of the pen—
type input devices can be used simultaneously to effect
a plurality of virtual desktops. For instance, in a collab-
orative group working environment, where a plurality of
persons are present with one or more pen-type input de-
vices of the present invention, a person can assert con-
troi ofthe presentation ortheir virtual version of the pres-
entation by activating their input device.
They could then pull up the document which is relevant
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to their particular question or input in the discussion.
Control could then revert back to the group leader by

activation of his pen-type input device.
[0033] Additional advantages and characteristics re-
sult from the following description of several embodi-
ments of the invention in connection with the drawings.

In the drawings are shown:

Illustrates a plan view of an embodiment ofthe
present invention;

Fig. 1

illustrates a plan view of the lower portion of
the pen embodiment of the present invention;

Fig. 2

illustrates a plan view of the lower portion of
the roller ball embodiment of the present in-
vention;

Fig. 3

Fig. 4 illustrates an expanded plan view of the roller
ball embodiment of the present invention;

illustrates a plan view of the lower portion of
the laser pointer embodiment of the present in-
vention;

Fig. 5

Fig. 6 illustrates a close up plan view of the top end
of an embodiment of the device of the present
invention;

illustrates an exemplary circuit diagram of the
internal electrical components of an embodi-
ment of the present invention; and

Fig. 8 illustrates a plan view of an LED screen em-
bodiment of the present invention.

[0034] Specific discussion ofthe present invention will
now be made with respect to the drawing figures. Fig. 1
illustrates an exemplary embodiment of the present in-
vention. It is essentially a pen-type input device for use
with personal computers. By “pen shaped" or"pen-type"
casing is meant throughout this disclosure and claims a
shape similar to a conventional pen as shown in the
drawings. For the purposes of this disclosure and
claims, personal computers will be taken to include per-
sonal digital assistants, palm top computers, hand held
computers, desktop computers, or any other general
purpose computer. The device is comprised essentially
of fixed and variable components. Fig. 1 illustrates a ba-
sic embodiment of the present invention, the pen-type
input device 100. Components include a microphone
101, a combination antenna/pocket clip 103, and a two
part fuselage comprising top portion 102 and bottom
portion 104. Additionally, there is shroud 106 with open-
ing 107 and one or more activation buttons 105. Prefer-
ably, the fuselage consisting of top portion 102, bottom
portion 104, and shroud 106 are composed of a scratch
and dent resistant material such as titanium, carbon
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steel, or other hard metal and are finished to effect an

aesthetic pleasing look, such that when in the pocket of
a user it will appear to be a high quality pen such as
those known in the art and manufactured by companies

such as Waterman Corporation, Parker Corporation.
and Mont Blanc Corporation to name a few. The one or
more buttons 105 on the lower portion 104 are to affect
mouse clicks in a manner analogous to a desktop
mouse.

[0035] The microphone 101 in the upper portion 102
should ideally possess a dent resistant grille to protect
the actual microphone from damage by contact.

[0036] Fig. 2 illustrates one specific embodiment of
the present invention wherein the lower portion 104 is
operable to accept a replaceable ink pen cartridge 108.
in this manner, the pen—type input device 100 of the
present invention can be utilized as an actual writing pen
when not in use as a computer input device or in com—
bination thereof. The shroud 106 will preferably be re-

movable by twisting it on a pair of matching threads so
that it may be removed and a replacement ink cartridge
108 can be inserted, When the ink cartridge is in the

retracted position, it will not protrude beyondthe surface
of the shroud 106. However, through one of various well

known activation means, including twisting the lower
portion 104, twisting the shroud 106, clicking the clip
103, or another activation means, the ink cartridge 108

may be selectively engaged for use as a writing tool.
The othercomponents of the lower portion 104 including
activation button or buttons 105 will be unaffected bythe

presence or absence of the ink cartridge 108.
[0037] Fig. 3 illustrates an alternative embodiment
wherein the ink cartridge 108 of Fig. 2 is replaced by a
roller ball 110. A different shroud 109 will attach to the

lower portion 104 using either a friction-based attach—
ment means, threaded attachment means, or combina-

tion thereof. Perpendicular roller will be housed within
the shroud 109 to restrain the roller ball 110 and to pro-
vide X-Y coordinate information to the pen device. The
activation or mouse buttons 105 will be unaffected by

either the presence or absence of the roller ball 110 and
shroud 109. Fig. 4 further refines this embodiment illus-
trating a colored or raised indicator 111 indicating to the
user which direction in X-Y space is up. This will enable
a user to effectively use the device as a mouse device
knowing generally which direction will move the cursor
upwards on the plane of the display screen of the com-
puter device he is communicating with.
[0038] Fig. 5 illustrates yet an additional embodiment
of the pen—type input device 100 ofthe present invention
which includes a laser pointing device 112 in the lower
portion 104 of the pen-type input device 100, The laser
pointer component 112 will simply slide into lower por-
tion and will remain secured by the shroud 114. Prefer-
ably, the shroud 114 will possess a button or sensor
which when touched by the finger of a user will activate
the laser device 112. This will cause a laser beam 113

to emanate from the pen-type input device 100 in a di-
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rection parallel to the plane defined by the fuselage of
the pen-type device 1 00. It may be desirableforthe laser
pointing device component to contain its own integral
power supply. Alternatively, a single power supply may
be utilized by all components of the pen-type input de-
vice 100.

[0039] Fig. 6 illustrates a close up of the microphone
101 which appears at the top of the upper portion 103

of the pen-type input device 100. The microphone may
have an LED 115 in the centerto indicate when the mi-

crophone is on and enabled. Turning the microphone on
and off can be affected by a pressure switch located un-
derthe microphone, such that when pressure is applied
to the wire cage covering the microphone it alternatively
turns on and off. Optionally, the microphone could be
activated by depressing one of the activation buttons
105 on the lower portion 104 of the pen-type input de-
vice.

[0040] Fig. 7 illustrates an overview of the basic inter-
nal electrical components of the pen—type input device.
Essentially, there is a power bus created by a recharge-

able power supply 116. The power supply 116 feeds

power to all electrical components including the micro-
phone, a CODEC chip 118 for analog to digital conver'
sion ofaudio signals, a DSP chip 119, the activation but—
tons 120, the x-y position sensors 121 related to the roll-
er ball 110, andthe Bluetooth transmitter 124. Whilethis

application specifically discloses the Bluetooth protocol,
one of ordinary skill in the art will understand and appre—
ciate that any other efficient wireless protocol may be
utilized without departing in spirit or scope from the

present invention. Preferably, the power supply 116 will
be a rechargeable lithium ion battery, however, one of

ordinary skill in the art will understand and appreciate
that the battery may be a NiCd, NMHd, Lithium ion, fuel
cell, or other type of currently available or future re—
chargeable power supply. Preferably, the activation but-
tons 120 and x-y position sensors and control chip will
remain in the powered state so that they may utilized on
demand. However, it may also be desirable to have a
master control switch which can selectively disable all
electrical components in the interest of saving power.
When an activation button is depressed this information
is sent to the control chip 123 which then hands itto the
Bluetooth transmitter 124 to be transmitted to a comple-

mentary Bluetooth module 126 on a computer 125
which is not tethered to the pen-type input device 100.

A similar process occurs when a roller ball 110 move-
ment is detected whereby this coordinate information is
passed on to the control chip 123 and then the Bluetooth
transmitter 124 and then transmitted to the computer
125 to effect a cursor movement on the screen.

[0041] Fig. 8 illustrates an alternative embodiment of
the pen-type input device 100 in which an LED screen
128 sits on the face of the upper portion 102 which may

be positioned 180 degrees opposite to the pocket clip
103. The LED screen 128 may display function icons
129 which illuminate depending upon which attached
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components are active. For purpose of example, icons
129 representing a microphone, mouse, ink, transmitter,
and laser are shown. Also, it may be advantageous to

include a battery icon 130 representative of the power
supply or amount of remaining power supply. Alterna-
tively, the icons may be replaced by text or other sym-
bolic representations. Also shown is a master power
switch 130 which selectively enables or disables all
powered components of the pen-type input device 100.
[0042] When a user desires to use the device 100 in
a voice command mode, he or she activates the micro-

phone 117 through one of a plurality of means, and
speaks his command such as "open mail". This audio
command will be digitized by the CODEC 118 and

passed to the DSP 119. The DSP can perform a variety

of algorithms on the command to remove noise, match
with stored commands or otherwise optimize. Then ei-
ther a raw digital bit stream or a complete command are

passed to the control chip and then the Bluetooth trans-
mitter. When the command is reached at the computer
125, the command will be effected, opening the user‘s
e-mail client, if that is the desired command. Using a

combination of the pen-type input device and software
running on the computer 125 various macro commands
could be created to create a nearly infinite number of

command sequences merely by uttering a single word.
Alternatively, libraries will be available for the pen to

work with specific applications such as the Microsoft Of-
fice Suite of applications or a specific web browser or
operating system.

[0043] Referring again to Fig. 7, all commands de-
rived from the pen, either voice or otherwise, are buff—
ered and fomiatted by the control chip 123 and then
passed to the Bluetooth transmitter 124 which is dis-
cretely housed within the upper portion 102 of the pen-
type input device 100. This transmitter communicates
with a Bluetooth module on a laptop, palmtop, desktop
or other style computer. PCMCIA type Bluetooth mod-
ules are at present commercially available. Further-
more, computer manufacturers are now making Blue-

tooth modules integral to their computers so that a plu-
rality of third party Bluetooth-type device can be utilized
with their computer systems.

[0044] The preferred and optimally preferred embod—
iments of the present invention have been described
herein to illustrate the underlying principles of the inven—
tion, but it is to be understood that numerous modifica-

tions, designs, and alterations may be made without de-

parting from the spirit and scope of this invention.

List of Reference Signs

[0045]

100 input device
101 microphone
102 top portion
103 antenna/pocket clip
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104 bottom portion
105 activation button
106 shroud

107 opening
108 ink cartridge
109 shroud
110 roller ball
111 indicator

112 laser pointing device
113 laser beam
114 shroud
115 LED

116 power supply
117 microphone
118 CODEC chip
119 DSP chip
120 activation buttons

121 position sensors
123 control chip
124 transmitter

125 computer
126 module
128 LED screen
129 function icons

130 battery icon / power switch

Claims

1. A wireless pen—type input device for computers, the
device comprising:

a pen shaped housing;
a microphone;
an audio processing circuitry;
a power means;
means for attachment to a user;

a wireless transmitter;
at least one removable function module.

2. A wireless pen-type input device according to claim
1, characterized in that said power means are

formed as a power supply and/or a rechargeable

power source, e. 9. such as a battery.

3. A wireless pen-type input device according to claim
1 or 2, characterized in that said computer is a per-
sonal computer.

4. A wireless pen-type input device according to any
one of the preceding claims, characterized in that
said means for attachment to a user is formed as a

pocket clip.

5. A wireless pen-type input device according to claim
4, characterized in that said pocket clip also func-
tions as an antenna for said transmitter.
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11.

12.

13.

14.

15.

16.

17.
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A wireless pen—type input device according to any
one of the preceding claims, characterized In that
said audio processing circuitry is formed as a
speech processing circuitry.

A wireless pen-type input device according to any
one of the preceding claims, characterized in that
said wireless transmitter is housed within said hous-

ing and is operable to communicate with a wireless
receiver attached or integral to a separate electron-
ic device.

A wireless pen-type input device according to claim
7, characterized in that said separate electronic
device is a separate computer device.

A wireless pen-type input device according to claim
7 or 8, characterized in that said wireless trans—
mitter is a Bluetooth transmitter and said wireless
receiver is a Bluetooth module.

A wireless pen-type input device according to any
one of the preceding claims, characterized in that
said function module is a module selected from the

group consisting of an ink pen module, a lead pencil
module, a laser pointer module, and a roller ball
type mouse module.

A wireless pen-type input device according to any
one of the preceding claims, characterized in that

said audio processing circuitry includes an analog
to digital converter.

A wireless pen-type input device according to any
one of the preceding claims, characterized in that
said audio processing circuitry further includes a
digital signal processor.

A wireless pen-type input device according to any
one of the preceding claims, characterized in that
said audio processing circuitry includes a command
buffer memory.

A wireless pen—type input device according to any
one of the preceding claims, characterized in that
said removable function module is a writing instru-
ment module.

A wireless pen-type input device according to any
one of the preceding claims, characterized in that
said module is a roller ball type point device module.

A wireless pen-type input device according to any
one of the preceding claims, characterized in that
said module is a laser pointer module.

A wireless pen-type input device according to any
one of the preceding claims, characterized In that
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1B.

12

said computer device is operable to receive input
from a plurality of wireless pen-type input devices
simultaneously.

A wireless pen-type input device according to any
one of the preceding claims, characterized in that
said function module is a module selected from the

group consisting of an ink pen module, a lead pencil
module, a laser pointer module, and a roller ball
type mouse module.
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1 PORTABLE, HAND-HELD ELECTRONIC INPUT DEVICE & COMBINATION WITH

A PERSONAL DIGITAL DEVICE

a

RELATED PATENT APPLICATIONS & INCORPORATION BY REFERENCE

This application is a PCT application based on U. S. provisional patent application

Serial No. 60/304,875, entitled "Portable, Hand-Held Electronic Data Input Device &

Combination With Digital Assistan ," filed July 12, 2001. This related application is

9 incorporated herein by reference and made a part of this application. Moreover, Applicant

2

3

4

5

6

7

8

10 incorporates herein by reference any and all U. S. patents, U. S. patent applications, and

1 1 other documents cited or referred to in this application or cited or referred to in the U. S.

12 patents and U. S. patent applications incorporated herein by reference.

1 3

l4 BACKGROUND OF THE INVENTION

1 5 '

16 A personal digital device (PDD) is a very popular device that provides portability for

17 -data normally stored in the memory of a computer and allows a user to input data into the

18 PDD and later download this data from the PDD. In many cases it also allows for the

1 9 transference of data or other digital artifacts (digital artifacts being considered special case of

20 data) via wired or wireless communication systems to other handheld units or data networks.

21 For example, a list of phone numbers may be stored in the memory of a PDD and new

22 numbers added to this memory. Periodically, the memory of the personal digital device is

23 connected to the computer’s memory and the new data, such as, for example, new phone

24 numbers, is downloaded into the computer’s memory. In other scenarios, data or other digital

25 artifacts (such as sound, images, or messages) captured with the PDD can be sent to other

26 units or networks via wired or wireless communication systems. A personal digital device

27 may be connected to the global computer network (e. g., the intemet), it may be a component

2 8 of a mobile telephone, it may even be connected to a television broadcast or cable network.

29 All forms of communication systems are rapidly converging into a single portable, hand-held

3 0 unit.

31 There are several disadvantages using state-of-the-art PDDS. It is difficult to input

3 2 data conveniently. When hand writing on a writing pad, using a pen or stylus, as opposed to

3 3 using a keyboard, data entry is often inaccurate. Generally, the rate of data input is slow, for
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eirample, typically data can only be inputted at a rate of less than 10 words per minute by

most users. And despite their portability, PDDs can only be used in a narrow variety of

circumstances; they cannot, for example, be used casually while operating a vehicle, walking,

or lying down.

SUMMfl! QF IHE INVEE IION

This invention is an improvement in the device disclosed in U. S. Patent No.

5,432,510, and it is summarized in the CLAIMS that follow. After reading the following

section entitled “DETAILED DESCRIPTION,” one will understand how the features of this

invention provide its benefits. The benefits of this invention include, but are not limited to:

convenience of use, both position and activity independence so it can be used in situations

where other data inputs devices cannot; rapid and accurate data input, and the capability to be

used with couverging communication systems now evolving.

Some, but not all, of the features ofthis invention are:

The electronic data input device of this invention is portable. It includes a housing

sized to be held in the palm of one hand of a user. This housing has at least one pair of

adjacent sides. The housing holds a control circuit having an input and output, and typically

comprises a read only memory, a random access memory, and a central processing unit (CPU)

connected to the memories. One adjacent side has four individual dual-position control

buttons arranged in a row and positioned to be actuated by an individual finger of the hand of

a user grasping the input device in the palm of the hand. The housing preferably holds a

display that provides a visual readout corresponding to the unique symbol, command, or

results of a command (for example a map, graphical or character, different language, etc.) The

housing may also hold an audio generator that provides a sound corresponding to the unique

symbol, command, or results of a command.

In one embodiment, a multi-position conn'ol mechanism is employed. This multi-

position control mechanism preferably is seated in a depression in the other adjacent side of

the housing. The depression preferably is substantially hemispherical. As discussed

subsequently in greater detail, the depression is configured to seat therein the underside end ‘

portion of a thmnb of a user while he or she is grasping the input device in the palm of the

hand. The mulfi-position c0n1Iol mechanism comprises a plurality 'of individual switch

contacts. These switch contacts are arranged in a predetermined pattern that enables a user,
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while holding the input device in the palm of one hand and his or her other fingers each

touching an individual one of the dual-position control buttons, to reach with the thumb of

the hand holding the input device the multi-position control mechanism and, using only the

thumb, activate any individual switch contact or activate two or more switch contacts

simultaneously.

The control buttons and multi-position control mechanism are connected via the input

to the control circuit. The arrangement provides a chordic-keyboard capable of generating a

variety of different electronic signals at the input to the control circuit as determined by the

user manipulating the dual-position control buttons, or the multi-position control mechanism,

or both simultaneously. The central processing unit (CPU) has a program that converts input

signals into signals at the output corresponding to a tmique symbol or a unique command

depending upon which switch contact or combination of contacts is activated. Thus, in

response to activation of the dual-position control buttons, or the multi-position control

mechanism, or both simultaneously, the device generates at the output in accordance with the

program an electronic signal corresponding to a unique symbol or a unique command as

determined by the activation of the buttons or control mechanism.

The data input device may include an output connector adapted to connect the device

to a computing platform, a communication device or system, a computer network, a personal

digital device With or without a display, or with or without a keyboard. For example, the data

input device may be connected to a PDD or mobile communication device.

DESCRIPTION OF THE DRAWING

The preferred embodiments of this invention, illustrating all its features, will now be

discussed in detail. These embodiments depict the novel and non-obvious data input device

of this invention and the combination of data input device and PDD as shown in the

accompanying drawing, which is for illustrative purposes only. This drawing includes the

following figures (Figs), with like numerals indicating like parts:

Fig. l is a perspective view of the first embodiment of data input device of this

invention having visual display screen straddled by a pair of unique multi-position (five

position) control mechanisms.
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Fig. 1A is a perspective view of the data input device shown in Fig. 1 being used as a

user interface for a video game or other electronic device having dual input, enabling the user

to grasped the input device more conveniently and naturally. g

Fig. 1B is a perspective view of an embodiment of the data input device of this

invention that does not have a visual display screen and is connected to a PDD.

Fig. 1C is a plan view of an embodiment of the data input device of this invention

connect via a 2-way infrared link to a mobile communications device, such as a cell phone

with text messaging capabilities.

Fig. 2 is a diagram illustrating the different switch contact positions of each individual

contact of the five position control mechanism depicted in each of the embodiments shown in

Figs. 1, 1A, 1B, 1C, and 3B.

Fig. 3A is a typical conventional switch used in calculator and laptop keyboards.

Fig. 3B is an ekploded perspective view of the five-position control mechanism used

in this invention comprising five of the conventional switches shown in Fig. 3A arranged in

accordance with this invention.

Fig. 3C is a perspective view of the underside of the key top of the control mechanism

shown in Fig. 3B.

Fig. 3D is a side elevational view of the key top of the five-position control

mechanism shown in Fig. 3B.

I Fig. SE is a side elevational View of an embodiment of the data input device of this

invention using a one alternate embodiment of the five-position control mechanism.

Fig. 3F is a side elevational view of another alternate embodiment of the five-position

control mechanism used in this invention.

Fig. 4 is an illustration of various switch contact combinations for the five-position

control mechanism shown in Figs. 1, 1A, 13, 1C, 2 and 3B.

Fig. 5 is a block diagram ofthe control circuit for the data input device discussed in the

First Scenario.

Fig. 6 is a block diagram ofthe control circuit for the data input device discussed in the

Second Scenario.

Fig. 7 is a conventional pager.

Fig. 8 is a block diagram ofthe control circuit for the data input device discussed in the

Third Scenario.
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Fig. 9 is a perspective view depicting an embodiment the data input device of this

invention incorporated into a conventional, hand-held mobile phone.

Fig. 10 is a perspective view depicting an embodiment of the data input device of this

invention incorporated into a conventional, hand-held mobile phone, eliminating the

conventional alpha-numeric keyboard as shown in Fig. 9 and enlarging its visual display

screen.

Fig. 11 is a plan view of a conventional PDD adapted to be used with a mountable

version of the data input device of this invention shown in Fig. 12A.

Fig. 12A is a perspective view of an embodiment of data input device of this invention

showing the conventional PDD illustrated in Fig. 11 being mounted to this input device.

Figure 123 is a perspective view of an embodiment of this invention showing an

alternative mobile communication device, such as a mobile wireless phone with digital artifact

messaging capabilities, being mOImted to this input device.

Fig. 13 is a block diagram of the control circuit for the data input device of used with

the embodiment shown in Fig. 12A.

Fig. 14 is a view of an astronaut using the data input device of this invention in outer

space, a zero gravity environment.

DETAILED DESCRIEIIQN OF IHE EREFERED EMBODIMENTS

First Embodiment

The input device 10 shown in Fig. 1 has a housing 11 with one side 11a having a pair

of five-position control mechanisms 12. Along a side 11b adjacent to side 11a is a row of dual

position finger control buttons 14a, 14b, 14c, and 14d. Between the two five-position control

mechanisms 12 is a visual display screen 13, for example, a liquid crystal display that

displays visual images generated by a control circuit contained within the housing depending

on which contact position of the five-position control mechanisms 12, or which dual position

control button, or combinations thereof, is actuated by the user. Preferably, the housing 11

has a pair of substantially hemispherical depressions 32a and 32b in the side 11a with a five-

positjon control mechanism 12 seated in each depression. This physical arrangement is

ergonomically advantageous.
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The thumb-actuated five-position control mechanism 12 provides upward of 121

unique chord combinations. As schematically depicted in Fig. 2, the five-position control

mechanism 12 is a 4-way rocker switch (similar to cursor controls used in video .game

controllers) having contacts a, b, 'c, and d and a center post e switch contact (marked with a

circle). A more detailed explanation of how the five-position control mechanism 12 works

appears in the diagram shown in Fig. 4. The large “plus” shape represents the control

mechanism 12 with switch contacts a, b, c, and d at the ends of the individual legs, and the

large oval o lying diagonally over it represents how a thumb is positioned over the control

mechanism in a “normal” position, with the first joint of the thumb resting on (but not

depressing) the center post e switch contact. The four arrows and center circle represent

pressure—sensitive areas, that when individually depressed close switch contacts. The thumb

can actuate each individual switch contact a, b, c, d and e or a combination of switch contacts.

This is achieved for example by pressing directly downward to actuate the center post e

switch contact or by lateral rotation, or physically repositioning the thumb slightly to actuate

switch contact a, b, c, or d. Although the five-position control mechanism 12 has 5

depressible switch contacts a, b, c, d, and e, there are 9 most practical combinations which are

depicted in the illustrations shown in Fig. 4. (Many other less practical combinations are

possible as well such as multiple arrow keys being depressed simultaneously. These

combinations may be used, for example, by 3'Cl party specialized application software.) With

the switch contact combinations depicted in Fig. 4, the data input device 10 is now capable of

approximately 144 single-chord combinations. All of the switch contact combinations, as

well as the 4 other dual position finger buttons 14a, 14b, 14c, and 14d used in the data input

device typing scheme, work silently but provide ample tactile feedback to the user.

The five-position control mechanism 12 includes a key top 30 (Fig. 3B) and a printed

circuit board 24 having five pairs of open electrical contacts 21 and 22 (only one pair shown

in Fig. 3A). The key top 30 overlies the circuit board 24 and is mounted to move into one of

the five different positions depicted in Fig. 4, depending on how a user manipulates the key

top 30, each difierent position closing one pair of open electrical contacts. The key top 30

may be in the form of a substantially cross 31 as depicted in Fig. 1, 1A, or 1B, including a

central element 31e with four legs 31a, 31b, 31c, and 31d extending outward from said a

central element. One pair of contacts is positioned beneath each ofthe legs 31a, 31b, 3 lc, and

31d and one pair of contacts 31c is positioned beneath the central element 3 1e. Altemately,

the key top 30 may be circular as shown in Fig, 3C, with a cross on its exterior surface 30a.
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As depicted in Fig. 1A, the input device 10 provides two-handed user interface. Two

five-position control mechanisms 12 are used as an ideal and natural video game interface.

Using two hands instead of one, the users’ two thumbs operate the pair of control

mechanisms 12 simultaneously like a video game controller.

Five-Position Control Mechanism

A conventional elastomeric switch 16 (those ofien used in calculator keypads and

laptop keyboards, for example) is illustrated in Fig. 3A. It includes a rubberized, hollow

dome 18, which contains a conductive polymer at its top 19. The dome 18 sits upon a

printed circuit board (PCB) 20 with two exposed (but not touching) electrical contacts 21 and

22 in the very center of the PCB. A key top 22 overlying the dome 18 is mounted to move

towards and away from the printed circuit board 20. When a force is applied by a user to the

key top 22, the switch 16 is closed. Specifically, the user’s finger, exerting pressure on the

key top 22, depresses the key top. With the key top 22 pressing on the top 19 of the dome

18, the dome’s shape collapses temporarily, allowing the conductive polymer of the top 19 to

bridge the two electrical contacts 21 and 22 on the printed circuit board 20, thereby closing

the circuit When the finger pressure is released, the dome 18 springs back to its original

shape, breaking the circuit, and ready for the next actuation.

As depicted in Fig. 3B, the five-position control mechanism 12 includes five

rubberized domes 18a through 18e arranged on an internal, flat support surface 24a of the

printed circuit board 24 of the input device’s housing 11 in a cross configuration: one central

dome 186 and domes 18a through 18d at each polar position. The center dome 18c, unlike the

others, has a small divot 26 at its top 19 that serves as a semispherical pivot point. There are

five contact pads 28a through 28e on the underside 30b of the key top 30 in registration with

the tops of the domes 18a through 13c. A central pad 28e rests on the central dome 18e and

the other pads 18a through 18d are positioned at polar points surrounding the pad 28c.

Preferably, the central dome 18e is designed to require a slightly greater actuation force than

the other domes 18a through 18d, since it must also act as part of the support structure for

key top 30. The key t0p 30 may have a circular configuration with a cross-shape design on

its exterior surface 30a, or it may simply be cross-shaped. In both cases, the key top 30 is

manually moveable into the contact positions depicted in Fig. 4 to depress individual domes

18a through 18e, or combinations of two or even more domes. In normal operation, the five~
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position control mechanism 12, when not actuated, has the contact pads 28a through 286 of

the key top 30 just touching all 5 rubberized domes 18a through 18e. (The 5-position key

top 30 is held in place by the exterior surface of the case.) When a user’s thumb presses

down on any one of the 5 positions (up, down, left, right, or center), the corresponding pads

28a through 286 of the key top 30 will exert a force downward on the rubberized dome below

it, thereby completing the circuit by closing the contacts beneath a dome as depicted in Fig.

3A. The dome’s springing restoration force will also move the five-position key top 30 back

to its normal “home” position once the pressure is released.

One may wish to place the four outer rubberized domes 18a through 18d at a slight

angle as shown in Fig. 3F to better transfer the force of the thumb directly to the top of a

rubberized dome.

An Alterna ive Five—P sitio h utto

Fig. 3E depicts another embodiment of the five-position control mechanism, namely

mechanism 34, using the same rubberized dome elastomeric switches 16 as described above in

Fig. 3A, but arranged differently than that depicted in Figs. 3B and 3F. Four of the five

switches 16 are arranged in a semicircle or arc, angled such that they match the natural angle of

the thumb as the thumb traverses four key tops 36a through 36d on the side 11a of the

housing 11. The second button from the left could be shaped slightly differently to allow the

user to identify it purely by feel (for example, a small bump or indentation on the top

surface), so a “home” position can quickly be identified blindly when in use. A fifih key top

36c, preferably a longer button along the row ofkey tops 36a through 36d, can be constructed

using two or more rubberized domes underneath, so pressing anywhere along the horizontal

bar will result in a proper closure of contacts.

1m ementaio 1— As anauxili ke

The following scenario benefits the owner of a PDD 42 (Fig. 1B) such as for example,

a Palm Pilot, or a Windows CE (now called “Pocket Windows”) device, both of which fit into

the category of pen or keyboard based PDDs. Although users rely on them as a portable

device for the rapid retrieval of information, they are not often used for note taking due to

their inadequate writing pad 42a employing stylus, pen-, keypad-, or keyboard-based text
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entry schemes. In this first usage scenario, a data input device 40 according to this invention,

which does not have a display 13, is used as an external, peripheral keyboard for users who

already use PDDs and is depicted in Fig 1B. The device 10 could also connect to a mobile

communications device D1, such as a cell phone with text messaging capabilities, via a

connection method native to the device, such as a 2-way infrared link, depicted in Fig. 1C.

First Scenario

A busy executive uses his Palm Pilot extensively to keep his appointments,

and as his phone book, but one time while traveling he had a brainstorm of

ideas he wanted to write down while standing in a long line at the airport.

Not being able to take meaningfitl notes using the Palm Pilot’s Grafi‘iti

handwriting system (which might recognize 5 words per minute on a good

day, but this was not a good day since one had was holding a briefcase,

and two hands are required to use a Palm Pilot), he whips out his data

input device, using it as keyboard peripheral, he proceeds to capture his

ideas at 30 words per minute for the next half hour as the airport line

progresses. Taking his seat on board the airplane, the executive folds

down the tray table, takes out his Palm Pilot, and then transmits the ideas

captured earlier by the data input device into the Palm Pilot. A final idea

comes to him, and, while the two portable devices are communicating with

each other, he types the idea into the data input device which then acts as a

“real time” keyboard that transmits the information to the Palm Pilot in

typedform.

Using today’s technology, most of that executive’s ideas would have been lost

because there was no way realistically to take notes on the conventional PDD. In this first

scenario matters were made worse because the executive had only one hand free, making the

conventional PDD use impossible. In this first scenario, the data input device 40 acts as a

supplement to the PDD already being used by the executive. Data can be transmitted to the

PDD via either a physical cable, infi'ared light, or a radio frequency link. The data input

device 40 in this scenario would have its own central processing unit and memory so as to

remember the notes for later transmission. This facilitates the take-notes—wherever—you-are

advantage of the data input device of this invention.

To build a device which fulfills this first scenario, a system similar to the block

diagram layout depicted in Fig. 5 would be required. Because the amount of processing

required of the hardware is minimal (Note the data input device chords via the 9-button

combinations, buffer it in local RAM, and send to the device via one of the I/O options

depicted in green boxes), almost any ofllthe-shelf components could be used to realize this

design. The CPU, for example, could be a “plain vanilla” Intel 8051 chip; the RAM (because
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the buifering will only be holding a few characters at a time) could be a minimal amount1

2 (perhaps a 4K memory chip). The green I/O boxes could either be part of the CPU (such as

3 the serial port, which is common today) or, as in the case of the Bluetooth RF protocol, a

4 dedicated chip set could be usedl.

5

6 MW

7

8 Implementation 2—As a fully-functional Personal Digital Device (EDD)

9

10 Implementation 1 had the data input device 40 acting as a peripheral to an existing

11 PDD, necessitating the user to carry around two separate instruments in order to get

12 maximum benefit. There is no reason why the functionality of the hand—held date input

13 device of this invention cannot be encapsulated into a PDD, so that only one small device

1 4 need be carried without sacrifice of utility or performance.

15 A second scenario proposes just this. As shown in Fig. 6, a chordic data input device

16 44 having appropriate input control buttons/multi-position control mechanism, is combined

17 with PDD components within a single, unitary housing He. The PDD capability is

18 prow'ded by employing adequate memory, CPU power, and software which performs

19 functions commonly found on PDDs. This second scenario has the on-the-go user utilizing

20 the data input device 44 for common PDD functions, except that these functions can be

21 accessed while driving, standing in line, lying down, or even running a marathon if the user so

2 2 chooses. Common PDD functions are:

2 3 0 Complete appointment calendar, synchronizable with common contact management

24 software residing on a separate computing device.

2 5 ‘ 0 Complete phone book, including reverse-search phone book file, so you can cross-

2 6 reference who just paged you.

27 0 Note pad desktop calendar applications such as Microsoft Outlook.

2 8 o Calculator (switchable between Scientific, Business, or Plain modes)

2 9 0 Offline E-mail reader and writer

3 0 0 Travel alarms W/ reminders. Interval alarms for exercising.

3 1

1 In this paper, the term “Bluetooth” will be used in the broader term, meaning a generic 2-way close-proximity
Radio Frequency (RF) protocol. IEEE Standard 802.11 is another example of an RF scheme that fits in this
category.
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1 Not-so-common functions that the data input device could perform are:

2 0 Automatic Touch tone dialing - type in name, hold unit up to phone to dial out via

3 sound.

4 0 Language translator

5 0 Imaging Module (still, motion)

6 0 Sound Recorder

7 0 Foreign currency exchange calculator

8 0 Games! Especially for the youth market.

9 0 Handy thesaurus/spell checker program

10 0 Grocery shopping mode— Capture things you need during the week as you think

1 1 of them; check off items, keep runnm'g cost total as you shop.

12 0 Electronic score keeper for 2- and 3-person games, especially golf.

1 3

1 4 Second Scenario

1 5

16 A restaurant critic had a difiicult time being treated like just a “normal

17 customer” by the restaurants she reviewed; as her constant note taking

18 while sitting at the table would always tip of the local stafi’ as to her
19 purpose there; blowing her cover and guaranteeing that her experience
20 there would be anything but typical. Fortunately, our reviewer started

21 learning to type on a data input device 44 the night before (it takes about an
22 hour to learn the basic alphabet), so she thought she 'd try to take notes

23 with the a data input device instead With her eyes on the menu and her
24 hand under the table, none ofthe stat?"ever suspected that she was actually
25 typing her thoughts with the hidden hand. With this new discreet note
2 6 taking tool, she ended up being treated like commonfolk and therefore had

27 lots of dirt to report in her column, which subsequently increased her
28 reader following which led eventually to a raise. All because of the data

2 9 input device 44.
3 O

3 l Suddenly herpager Went ofif She looked at the pager, but did not recognize
3 2 the telephone number at all, and so could not ascertain if it was an
33 important page or one she could blow of till after her meal. (Her cell
3 4 phone was no help; although it has aphone book inside, you can only look
3 5 up numbers by name; not the other way around Here she had a number,
36 and needed to do a “reverse look-up” for the name.) Fortunately, since

3 7 her data input device 44 had all the functionality ofa PDD, including the

3 8 ability to synch up with aphone bookprogram on her desktop, she had her
39 entire contact list in the palm ofher hand, and Was able to do a reverse
4O lookup on the number. "0hmigawd/”, she said, in her best Valley Girl

41 voice, “That’s the publisher of the magazine]! I’d better not keep him
42 waiting.”
43
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Real Estate agents are another good market for this ftmction, as they are constantly

driving around neighborhoods, showing properties, and taking notes fiom behind the wheel

(sometimes while the vehicle is moving!) Using a data input device in this scenario is

perfectly fitted to the needs of the traveling note taker.

The circuit illustrated in Fig. 6 provides the electronic components (hardware and

sofiware) that are required to realize the Second Scenario. Because the data input device 44

depicted in Fig. 6 is being asked to do quite a bit more, the components required have to have

more “horsepower.” The CPU, for example, not only has to manage all the data (upwards of

several megabytes worth of RAM, or as much as the technology of the day will allow), but it

also has to handle the bit-mapped display, and react quickly when data is typed and/or

manipulated on—screen. A CPU similar to the Motorola “Dragonball” 68000-based CPU

(which can have many of the required green—box peripherals on-chip) represents a good

combination of horsepower and low power consumption, and would be ideal for this

application. (The “Dragonball” is the same CPU used by the Palm Pilot.) Displays can be

large, flat, and bitmapped, similar to the type used in the Xircom Rexx 6000 Nficro PDD.

Third Embodiment

I i — a l- ct'o D ' 2-w xt 'n

As depicted in Fig. 8, the third embodiment of this invention, the data input device 48,

has a reasonably easy-to-use typing scheme and the functionality of a 2—way text pager (for

example,‘1ike that offered by the RIM 950 alphanumeric pager 44 which has a tiny yet

unusable keyboard 44a on its face as illustrated Fig. 7). With this kind of Z-way wireless e-

mail feature, the data input device 48 has these kinds of integrated functions for its user:

- Built-in alphanumeric pager (with automatic cross—referencing of names and numeric

pages). Users can download, respond to, and upload e-mail messages in the

background; answer messages while waiting in line, walking, driving, lying down, or at a

concert.

0 A complete PDD as described above in connection with the data input device 44.
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Third Scenario

Miles Nader, renown for being a Master Negotiator, sat down at the

negotiating table representing his client. A top manager for Prisney

Company, Mr. E, has threatened to not renew the license to use Prisney
characters on some sweatshirts unless "better” terms are negotiated. The

conversation went something like this:

Mr. E: Well, I appreciate the amount of work you’ve done for us in the

past. Because ofyou we sold 100, 000 ofyour sweatshirts last year, and we
both made a killing. But that was last year. As you know, your contract

ends tonight and I have already received better offers from two ofyour

competitors for the same rights that are expiring with you. As a

businessman, I’m obligated to go with the higher offer. It’s nothing

personal.

Nader: IfI can ask, who bid what?

Mr. E: Well, Sally’s SWeats afiered me $50,000 for the rights; and Ben’s

Britches aflered an undisclosedyet higher amount but with slightly difierent
terms.

Nader stared at Mr. E and listened with intent, with one hand on top of the

table. Unbeknownst to Mr. E, he was also quietly typing an e-mail on his

data input device, which he had in his other hand, underneath the table.
The e-mail was short but sweet:

Better afiers?

Sally ’s: $50K
Ben ’s: > $50K

Please advise.

And with that, he sent an e-mail ofto Della Street, his research assistant.

Della made some quickphone calls to try to confirm these bids, while Miles

Nader went through the usual negotiation dance. Within 15 minutes, Miles

got apage, which he looked at briefly and then ignored as if it was another
client:

“Both gave Mr. E the bird ”

With this discreet and time—sensitive intelligence, Miles had the upper hand

in the negotiations, was able to call Mr. E’s blufl: and everyone lived

happily ever after.

Needless to say, there is no way you can do this with any other instruments available today.

To make this Third Scenario a reality, new RF (Radio Frequency) modules need to be added
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to the data input device hardware that will make it compatible with any one of the many

different text-based paging infrastructures worldwide.

As depicted in Fig. 8, the input device of the Third Scenario employs, for example,

text-paging infrastructures such as an RF Transmitter/Receiver that needs to be compatible

with (both in terms of frequency and in terms of protocol/packet construction) the

Motorola’s Flex network (operating at either 400 or 900 MHz), and the RAM Mobile Data

packet—based infrastructure (operating at 800 MHz). This functionality can easily be

designed in using the RF manufacturer’s pre—fabricated boards or chipsets. The same

Dragonball microprocessor discussed in Implementation 2 above can be used here as well.

Foufih Embodiment

Im lemen ' n4—As filll -functional PDD 'th we hr in

The idea of 2-way e—mail is being extended. There is a new generation of handheld

devices that are always connected to the global computer network (The Internet) via radio,

and have in them web browsers that are capable of displaying pictures, playing sound files,

etc. The current offerings in this category are pretty useless, mostly because nobody has

figured out how to address the conflicting requirements of portability and data entry. There’s

no reason why one cannot simply apply the data input device’s typing scheme to a

manufacturer’s pre-existing platform to create a superior and usable unit. To a casual

observer, this implementation might appear to be exactly the same as Implementation 3: a

data input device 48 (Fig. 8) with a wireless connection to the Internet. However, from a

technical point of view, the two are vastly different. A text-based pager transfers only ASCII

(text) data and can do so at relatively slow speeds in the backgrormd while it’s worn on the

user’s belt. A wireless web based unit must be able to transfer larger amounts of information

(graphics, audio, video, in addition to Unicode) nearly “on demand” as the user surfs the web.

The infrastructures, fiequencies, protocols, and chipsets that would be used in

implementation are completely different and therefore warrant its own section for discussion.

A short list of emerging frequencies and protocols that would support such an intemet

appliance are listed below. (This is not an exhaustive list; it is here for illustrative purposes

only). Because this is a transitional technology and the markets are just now emerging, most

of these protocols are based and/or grafted onto cell phone standards:
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Basic di _ital Cell Phone fre uencies — 900 MHz, 1800 MHz (PCS

Cellular Digital Packet Data (CDPD) — data channel used with today’s

di ital cell hones. .e., Omnis

Short Message System (SMS) Protocol — Protocol used to send brief text-

based messages from one cell hone to another.

Wireless Application Protocol (WAP) — lightweight protocol used for the

“microbrowsers” employed in some of today’s today’s cell phones.
Often la cred on to n of the SMS rotocol.

Handiphone — A Japanese standard for up to 56K in wireless Internet

Access Speeds (scheduled to arrive in the US. shortly)

WCDPD, CDPD 2000 — Wider bandwidth standard of the Cellular Digital

Packet Data standard. .

Fourth Scenario

 
 

 

 
 

  
 

 

 

  

   
  

  

Tommy the tourist is lost in aforeign country, looking for the closest Hilton

hotel. Ifhe were by his desktop computer at work, Tommy would simply go

to a web search engine and look up all the information he needs, and then

print it out for the road. But because he has his data input device—based

Internet Appliance with him, he can quickly do the same thing regardless of
where he is.

Tommy whips the data input device fiom his belt and, using the device’s

chording method oftyping, types in the URLfor the search engine. Because

the handheld unit has a large, color touch-sensitive screen, Tommy can then

use the indexfinger ofhis fi'ee hand to point to hyperlinks and surf the web

fiom that point. Because the unit is “always on” via the built-in packet

radio interface, Tommy does not have to wait for the unit to connect to the
Internet in order to use it.

Tommy can also check his web-based hotmail account using the web

browser, and respond to any and all messages throughout the day as he

takes periodic rests. But because the web is multi-media (rather than text

only), Tommy can also send multimedia e-post cards via the unit 's built—in

camera and audio recorder (see Second Scenario). For example, when

sending e-mail, Tommy can point the unit’s built-in camera toward the
monument hejustfound, record a 10-second audible caption, and send both

ofthese artifacts as attachments to an e-mail and ofit goes.

Tommy puts the device back in its holster and thinks of what to do next.

Meanwhile, the data input device is transmitting the message to the Internet

via radio in the background while Tommy is free to concentrate on other
things.
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Fifth Emhodiment

Implementation 5 — Incogporation into a cell phone

In implementation 5 a data input device is combined with a cell phone including all the

conventional components that go into making a cell phone function. Imagine the poor cell

phone user who is also driving his car and needs to take his eyes off the road in order to take

notes or even just to dial the next number. The cell phone user who actually tries to make

use of his phone’s 2-way e-mail feature by trying to type a message onto the tiny keypad on

the cell phone is most likely driving negligently. Incorporating the data input device’s typing

scheme into an existing mobile cell phone as the embodiment 50 of this invention illustrates in

Fig. 9 alleviates this problem, plus solves some others.

Fifth Scenario

John wasjust releasedfrom the hospital, having spent 3 weeks recovering

from an automobile crash. John was a Field Sales Rep, and made most of

his business phone calls from the road. Although he used a headset while
he drove, the headset did not eliminate the need to take his eyes ofi' the read

while he initiated and ended phone calls. The day of the accident was

particularly bad; as John was hastily trying to write down a quick phone
number during a call. That’s when a car out in fi'ont ofhim and because
John ’s eyes were ojj’the roadfor the wrongfew seconds, he was not able to
react in time.

John learnsfrom his mistakes. He immediately went out andpurchased a

cell phone which had the data input device typing scheme built-in. Using

the typing scheme, John can now dial numbers, type in a person’s name

and have the phone dial that person ’s number, and he can also take notes

during aphone call, all without having to take his eyes ofthe road.

John ’s 20-year-old son, Darrin, didn’t like talking much on the phone; he

grew up on the Internet and therefore can only communicate with people if
they’re in a chat room. Although Darrin owned a cell phone, he would

never be seen talking on one; he and his fi'iends just send e—mail messages

to each other over their cellphones. (Because he didn ’t know any better, it

hadn’t even occurred to him that typing a message using the letters on the

telephone keypad was not only hideously slow, but it might also possibly be

a really stupid way to type.) When Darrin saw his father ’s new phone with

the built-in Data input device scheme, he immediately grabbed his

skateboard and went out to buy one of his own. Now, whenever Darrin

sends a phone-based e-mail message to his fi'iends, he can time his
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1 message about ten times faster, and he can do it during class, too, where

2 the teacher sees only that Darrin is looking straight ahead and appears to
3 be alert.

4

5 Another great market for a data input device with communication capabilities would be

6 Highway Patrol Officers who must routinely “run” license plates through the central computer,

7 sometimes before the motorist is pulled over. Current police cars use laptops mounted over

8 the transmission hump, where the officer is expected to take his eyes off the road, hunt-and—

9 peck with one hand, and then read the results on the screen, all while keeping an eye on traffic.

10 A data input device with a Speech Synthesizer and 2-way communication would be a superior

l l 1 solution; license plates could be typed in while the officer keeps his eyes on the road, and the

12 results could be “spoken” back to the officer using the unit’s built-in speech synthesizer. In

1 3 this case, the eyes never leave the road.

1 4 A slightly different, perhaps more visionary cell phone embodiment 52 of this

15 invention appears in Fig. 10, where the keypad is done away with completely, leaving room

16 for a larger and far more useful visual display 54 (especially when it comes to those cell

1 7 phones that can browse the web — all existing web-enabled cell phones have displays that are

1 8 far too small to be useful.)

1 9

20 Winch:

2 l

2 2 'm le fion 6 — As an Exoskeleton for an axis 'n roduct

2 3 As a quick way to “jump to market”, this embodiment 56 of this invention (Fig. 12A)

24 would bypass a lot of the development and R&D required to build a fully—flmctional,

2 5 integrated product from scratch. There are several existing PDD and portable communication

2 6 products on the market for which one can manufacture an external peripheral (an exoskeleton)

27 comprising a jacket 58 to which the conventional PDD 60 (Fig. 11) or other communication

2 8 device, such as a message-capable mobile phone, is mounted. The jacket 58 has the required

29 control buttons 14a through 14d and a multi-position control mechanism 12 on the exterior of

30 the jacket and includes a program that allows the PDD 60 or other device to recognize the

3 l chording as inputs from the actuated buttons/multi-position control mechanism on the jacket

3 2 58 .

3 3 As an example, Fig. 11 shows the commercially available “Micro PDD”. It is the size

3 4 of a PC or credit card and can slip very easily into a laptop computer’s PCMCIA slot. It has
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its own CPU, display, batteries, display 60a, and memory. Its display 60a or screen is

touch-sensitive so one can point to and touch an icon 60b and then navigate within that

subscreen. The only thing it is missing is a good way to enter information. That’s where

implementation 6 comes in.

As shown in Fig. 12A, the jacket 58 has a slot 58a designed specifically to

accommodate the Micro PDD 60. When the PDD 60 is inserted into the open end 58b of the

slot 58a, it couples electronically to the cont-01 buttons and multi-position mechanism.

Consequently, the embodiment 56 acts as a keyboard to the PDDs own CPU and display

60a.

Another example is shown in Fig. 12B, where the exoskeleton accommodates a mobile

communications device D2 (such as a cell phone with text messaging capabilities). Using a

coupling similar to that described for Fig. 12A, having a user press combinations of buttons

will end up “typing” a message which can then be sent via the communications device.

Advantages to marketing a product like this are numerous:

1) Easy manufacture — all the intelligence and development work already reside in the

PDD or mobile communications device.

2) Low cost — same reason as in implementation 1.

3) Right Demographic — “early adopters” who buy this instead of a Palm Pilot for the

portability and convenience will be drawn to the low-cost data input device keyboard

adapter for the same reasons.

4) Low risk for investors — relatively little R&D required.

The requirements for this sixth embodiment depend on which the PDD or mobile

communications device is being interfaced. Fig. 13 shows what is required to make one

version of this sixth embodiment when being interfaced to the Xircom Rex Micro PDD 60

shown in Fig. 12A. Like Implementation 1, this implementation 6 is a relatively lightweight

application, and the CPU can be a lightweight performer. One possibility might be an all—in-

one integrated or hybrid package, such as the “Basic Stamp” fiom PIC Corp. The PCMCIA

(Now often called “PC CARD”) Chipset is another off—the-shelf solution that would interface

with this particular organizer. Other organizer products might require another interface

method, such as a dedicated serial interface or 2-way infrared communications scheme.
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new

If the data input device were to be manufactured with special markets and uses in

mind, the following kinds ofvery unique features could be included:

Bar code reader (great for Federal Express workers)

Text-to-Speech synthesizer for those with speech problems. (You should see the

bulky units available on the market!)

Text-to-Speech foreign language converter — type in the phrase in the language you

know, have the speech synthesizer say it in the language you don’t.

Digital audio recorder: have it record sound for musicians who might forget that great

musical phrase they just thought of.

Built-in digital camera. (Combined with the above feature, the invention becomes an

ideal companion for field journalists.)

Camera time exposure control port — program the invention to take “timed exposure”

pictures using various over- and under-exposures. Makes for beautiful nighttime

shots without the guesswork.

Include an Infrared transmitter and receiver; turn the Data input device into a learning

TV/VCR/Cable remote control. (Can replace bolted down remote controls in hotel

rooms.)

Most, if not all of these are features, are not present in any conventional hand-held unit

available at the time of this writing.

Sixth Scenario

Jane was traveling in Nepal as a tourist, but like most Americans, hadn’t

bothered to learn the language before embarking. Instead, she had her

Data input device always at her side — it was the ideal companion for the

traveler. She had the foresight to have added the Nepal Travel sofi‘ware

module to the unit before she left.

When Jane was at a store and wanted to know how much something would

cost in US Dollars, she would discreetly take out her data input device, gave

in the price of the object in Rupees, and press the “convert” chord

command to get the price. If there was no price tag, Jane would hold the

object in one hand, and with the other hand We in the sentence “How

much does this cost?", press the “Translate” chord, and the onboard

speech synthesizer would verbally ask the question in perfect Hindi. (The

shopkeeper would then write down an answer using numbers, a response

she could understand.)

The remarkable thing about the Sixth Scenario is that at no time did Jane have to put

down her purse, packages, or object and scurry toward a counter or tabletop surface in order

to realize the usefulness of the data input device. It is handy and usable in real-life situations,
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while standing, holding packages, articles of clothing, etc. No other hand—held device on the

planet can be used with such transparency.

The Nepal software module also has in it a complete travel guide, which is all

searchable via keywords, and easily readable via the unit’s large display, which can display

several lines of text and graphics at once. Jane saved considerable space in her backpack by

leaving the travel books home and used the data input device to quickly look up information

she needed. Future incarnations of the device might do away with a travel module altogether,

instead accessing the intemet wirelessly in real time from wherever she was.

Implementation 7- In space

As illustrated in Fig. 14, when floating in space an astronaut 100 can manipulate the

data input device 10 of this invention with one hand and avoid strapping him or herself to a

stationary object in the spacecraft when taking notes or otherwise gathering data (or outside

the spacecraft where it’s not possible to place a conventional computer or keyboard):

SQQPE OF THE IN YENTION

The above presents a description of the best mode contemplated of carrying out the

present invention, and of the manner and process of making and using it, in such full, clear,

concise, and exact terms as to enable any person skilled in the art to which it pertains to make

and use this invention. This invention is, however, susceptible to modifications and alternate

constructions from that discussed above which are fully equivalent. Consequently, it is not

the intention to limit this invention to the particular embodiments disclosed. On the contrary,

the intention is to cover all modifications and alternate constructions coming within the spirit

and scope ofthe invention as generally expressed by the following claims, which particularly

point out and distinctly claim the subject matter of the invention:
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1. A portable, electronic data input device, including

a housing sized to be held in the palm of one hand of a user and having at least one

pair of adjacent sides,

said housing holding a control circuit having an input and output, and

one adjacent side having four individual dual-position control buttons arranged in a

row and positioned to be actuated by an individual finger of the hand of a user grasping the

input device in the palm of the hand, and

the other adjacent side having a depression configured to seat therein the underside end

portion of a thumb of a user while he or she is grasping the input device in the palm of the

hand,

a multi-position control mechanism in said depression, said multi-position control

mechanism comprising a plurality of individual switch contacts arranged in a predetermined

pattern that enables a user, while holding the input device in the palm of one hand and'his or

her other fingers each touching an individual one ofthe dual-position control buttons, to reach

with the thumb of the hand holding the input device said multi-position control mechanism

and, using only the thumb, activate any individual switch contact or activate two switch

contacts simultaneously,

said control buttons and multi-position control mechanism being connected via the

input to the control circuit and providing a chordic-keyboard capable of generating a variety

of different electronic signals at the input to the control circuit as determined by the user

manipulating the dual-position control buttons, the multi-position control mechanism, or both

simultaneously,

said control circuit in response to activation of said buttons, multi-position control

mechanism, or both simultaneously, generating at the output an electronic signal

corresponding to a unique symbol or a unique command in accordance with said activation.

2. The input device according to Claim 1 where the control circuit comprises a read only

memory, a random access memory, and a central processing unit connected to said memories.

3. The input device according to Claim 1 including an output connector adapted to

connect the input device to one or more of the following: a computing platform, a
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communication device, a computer network, a personal digital device with or without a

display, or with or without a keyboard.

4. The input device according to Claim 1 where the housing holds a display that provides

a visual read-out corresponding to the unique symbol, command, or results of a command.

5. The input device according to Claim 4 where the results of a command include a map,

a graphical or character, or different language.

6. The input device according to Claim 1 where the housing holds an audio generator that

provides a sound corresponding to the unique symbol, command, or results of a command.

7. The input device according to Claim 1 where the housing has on an exterior surface of

said other adjacent side a display that provides a visual read-out corresponding to the unique

symbol, command, or results of a command, and there is a pair ofsaid multi-position control

mechanisms on said other adjacent side, said display being disposed between individual ones

of the pair ofmulti-position control mechanisms.

8. The input device according to Claim 1 connected to a personal digital device.

9. In combination,

a portable hand-held input device and a personal digital device including a data storage

device and a data entry mechanism connected to the data storage device, said data entry

mechanism activated by a user to input data to the data storage device,

said hand-held input device and personal digital device each including couplers that

enable them to be manually connected and disconnected under the control of a user, upon

connection said hand-held input device being directly linked to the data storage device or a

communication system, so that, when the hand-held input device is activated by a user, data

is transmitted from the hand-held input device to the data storage device or the

communication system, bypassing the data entry mechanism,

said hand—held input device including

a housing sized to be held in one hand of a user and having a plurality of control

buttons that provide a chordic—keyboard capable of generating a variety of different electronic
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data signals as determined by which single button or combination of buttons are activated,

each single button or combination of buttons corresponding to a unique symbol or a unique

command,

said button or combination of buttons being activated by a user manually manipulating

his or her digits while the housing is being grasped by a hand of the user from which the digits

extend.

10. The combination according to Claim 9 where the data entry mechanism is a writing

pad.

11. The combination according to Claim 10 where the writing pad responds to a stylus

manipulated by user to touch, or otherwise to stimulate, the writing pad.

12. The combination according to Claim 9 where the data entry mechanism is a keyboard.

13. The combination according to Claim 9 where the personal digital device has a

connector enabling the personal digital device to be linked to a communication system.

14. The combination according to Claim 9 where the data storage device includes a

program that provides phone numbers.

15. The combination according to Claim 9 where the personal digital device has a

connector device enabling the personal digital device to be linked to a global computer

network.

16. The combination according to Claim 9 where the personal digital device has a

connector device enabling the personal digital device to be linked to a high-bandwidth

communication system.

17. The combination according to Claim 16 where the high-bandwidth communication

system is television.
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18. The combination according to Claim 9 where the personal digital device includes a

visual display for displaying visual data.

19. The combination according to Claim 18 where visual display and writing pad share a

1

i

3

4

5 common screen.

6

7 20. A jacket serving as an external peripheral for a communication device, said jacket

8 comprising

9 a compartment adapted to hold the communication device,

1 O a plurality of control buttons on an exterior surface of the jacket, and

1 1 a program that allows the communication device to recognize as input data signals the

1 2 manual actuation by a user of a button, or combination of the buttons.

1 3

14 21. The jacket according to Claim 20 where the communication device is personal digital

1 5 device for collecting data.

1 6

17 22. The jacket according to Claim 20 where the communication device is a mobile

1 8 telephone.

1 9

2 O 23. A electronic data input device, including

2 1 a housing sized to be held in the pahn of one hand of a user,

2 2 said housing including a control circuit having an input and output,

2 3 four individual dtJal—position control buttons arranged in a row along a first side of the

24 housing, each of said dual-position control button positioned to be actuated by an individual

2 5 finger ofthe hand of a user grasping said input device in the palm of the hand, and

26 at least one five-position control mechanism on a second side of the housing that is

27 adjacent to said first side, said five-position control mechanism positioned to be within reach

2 8 of the thumb of a user while holding the input device in the palm of one hand with the other

29 fingers of said one hand each positioned next to an individual dual-position control button,

3 0 so that, using only the thumb and with each of said other fingers so positioned next to

3 1 an individual dual-position control button, the user can actuate one position of the five-

3 2 position control mechanism, or, can activate simultaneously at least two positions of the five-

3 3 position control mechanism,
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said control buttons and five-position control mechanism being connected via the

input to the control circuit and providing a chordic-keyboard capable of generating a variety

of different electronic signals at the input to the control Acircuit as determined by the user

manipulating the dual-position control buttons and five-position control mechanism,

said control circuit providing individual data signals corresponding to a unique symbol

or a unique command depending on which individual dual position control button, or which

position of the five-position control mechanism, or combination thereof, is actuated.

24. The electronic data input device according to Claim 23 where the five—position control

mechanism includes a key top member and a circuit board having five pairs of open electrical

contacts, said key top member overlying the circuit board and mounted to move into five

different positions depending on how a user manipulates the. key top member, each different

position closing one pair of open electrical contacts.

25. The electronic data input device according to Claim 24 where the key top member has

a substantially cross-shape configuration, including a central element with four legs extending

outward from said a central element.

26. The electronic data input device according to Claim 25 where one pair of contacts is

positioned beneath each of said legs and one pair of contacts is positioned beneath the central

element.

27. A electronic data input device, including

a housing sized to be held in the palm of one hand of a user,

said housing holding a control circuit having an input and output, and

having four individual dual-position control buttons arranged in a row along a first side

of the housing, each of said dual—position control buttons positioned to be actuated by an

individual finger of the hand of a user grasping said input device in the palm ofthe hand, and

at least one multi-position control mechanism on a second side of the housing that is

adjacent to said first side, said multi-position control mechanism comprising a plurality of

buttons arranged in an arc and at least one button next to the arc of buttons, said buttons of

the multi-position control mechanism being positioned to be within reach of the thumb of a
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liser while holding the input device in the palm of one hand with the other fingers of the this

one hand each positioned next to an individual dual-position control button,

so that, using only the thumb and with each of said other fingers so positioned next to

an individual dual-position control button, the user can actuate one position of the multi—

position control mechanism, or, can activate simultaneously at least two positions of the

multi-position control mechanism,

said control buttons and multi-position control mechanism being connected via the
OO\]C\Ul-i>U-)NH—‘

input to the control circuit and providing a chordic—keyboard capable of generating a variety

9 of different electronic signals at the input to the control circuit as determined by the user

1 O manipulating the dual-position control buttons and five-position control mechanism,

1 1 said control circuit providing individual data signals corresponding to a unique symbol

12 or a unique command depending on which individual dual position control button, or which

13 position of the multi-position control mechanism, or combination thereof, is actuated.

1 4

15 28. A portable, electronic data input device, including

1 6 a housing sized to be held in the palm of one hand ofa user,

1 7 said housing including

1 8 one side having four individual dual—position control buttons arranged in a row

1 9 and positioned to be actuated by an individual finger of the hand of a user grasping the

2 0 input device in the palm of the hand, and

21 another side having a multi-position control mechanism positioned to be

2 2 actuated by a thumb of a user while he or she is grasping the input device in the palm

2 3 of the hand,

2 4 said multi—position control mechanism comprising a plurality of individual

2 5 switch contacts arranged in a predetermined pattern that enables a user, while holding

26 the input device in the palm ofone hand and his or her other fingers each touching an

27 individual one of the dual-position control buttons, to reach with the thumb of the

28 hand holding the input device said multi-position control mechanism and, using only

2 9 the thumb, activate any individual switch contact or activate two switch contacts

3 0 simultaneously,

31 said control buttons and multi-position control mechanism being connected to a

32 control circuit to provide a chordic-keyboard capable ofgenerating a variety of different
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electronic signals at an input as determined by the user manipulating the dual-position control

buttons, the multi-position control mechanism, or both simultaneously,

said control circuit in response to activation of said buttons, multi-position control

mechanism, or both simultaneously, generating at the output an electronic signal

corresponding to a unique symbol or a unique command in accordance with said activation.

29. The electronic data input device according to Claim 28 where the multi-position

control mechanism is seated in a substantially hemispherical depression.

30. The electronic data input device according to Claim 28 where at least some of the

switch contacts of multi-position control mechanism are arranged in an arcuate pattern.
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Ergonomische, drahtlose, multifunktionale und kompakte Eingabe- und

Anzeigevorrichtung

Zusammenfassung

Die vortiegende Erfindung bezieht stch auf eine ergonomische, drahtlose,

muttifunktionale und kompakte Eingabe- und Anzeigevorrichtung, die aus

verschiedenen Bausteinen besteht, die Licht—, Funk- oder Tonsignale senden

(,,Multisender“) bzw. empfangen (,Multiempfanger“) konnen, mit Steuerkugel

(,Trackball“) fur einen station'a'ren Computer sowie einen tragloaren Computer wie

einen Notebook, Laptop, usw., mit versetzten Steuertasten und Steuerkuget, sowie

Laserpointer und Mikrofon.

Beschreibung

Die vortiegende Erfindung bezieht sich auf eine ergonomische, drahtlose.

multitunktionale und kompakte Eingabe— und Anzeigevorrichtung mit Steuerkugel

(,,Trackball") fur einen Computer sowie einen tragbaren Computer wie einen

Notebook, Laptop, usw. mit Einrtchtungen fur den drahtlosen Gebrauch z. B.

besonders far Présentationen und Vorfflhrungen.

Aus dem Stand der Technik sind Eingabevorrichtungen mit Ste uerkugel und andere

Eingabevorrichtungen bekannt. AuBerdem sind auch Laserstifte und Mikrofone

bekannt. Aber alle Gerate sind getrennt und nicht ergonomisch und massen separat

benutzt werden. Aber ha'ufig sind gerade deren Gebrauch eng miteinander

verbunden DaB Steuersignale und Datensignale auf einem gemeinsamen Kanal

versendet werden konnen, ergibt sich zwar aus dem Stand der Technik. Aber in

dem von uns angesprochenen Umfang, ergonomische. drahtlose, multifunktionale

und kompakte Eingabe- und Anzeigevorrichtung, ist es jedoch unbekannt.

Der Erfindung ttegt die Aufgabe zugrunde, eine ergonomische. multifunktionale und

kompakte Eingabe— und Anzeigevorrichtung anzugeben, die autSerdem drahtlos und

in einer Hand zu fflhren ist‘ Diese hat den Vorteil, daB atte benétigten Eingabe- und

Anzeigevorrichtung kompakt und ergonomisch in einer Hand vorhanden ist. Durch

die drahtlose Ubertragung der Signale durch die Luft, beispielsweise durch Licht
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oder Funk, ist der Anwender auch uneingeschrénkt in seiner Bewegungsfreiheit.

Das eingebaute Mikrofon kann sowohl zur Tonbearbeitung, als auch zur

Befehlsflbertragung an den Computer und auch zur Aufnahme dienen.

Die erfindungsgeméfle Vorrichtung zeichnet sich zum einen dadurch aus, dais sie

hauptséchlich aus einer multifunktionaien Eingabe— und Anzeigevorrichtung mit

Multisender 20 in Fig. 1, Fig. 4 und Fig. 7 und einem Multiempfanger besteht, der

entweder integriert 15 in Fig. 10 und Fig. 11 im Computer oder als Steckkarte 17 in

Fig. 10 und Fig. 11 mdgiich ist. Muitisender 20 in Fig. 1, Fig. 4 und Fig. 7 sowie

Multiempfénger sind mit einem Frequenzauswahlschalter versehen, um eine

optimaie Ubertragung und stdrungsfreien Betrieb zu gewéhrteisten.

Die multifunktionale Eingabe- und Anzeigevorrichtung zeichne-t sich dadurch aus,

daB zum einen die Klicktasten und der Schalter fUr den Mikrofon sowie die Taste ft’ir

den Laserpointer mit der Steuerkugei nicht auf einer Ebene liegen. Vorzugsweise

gibt es zwei verschiedene Varianten, die in den Figuren 1 - 3 und den Figuren 4 — 8

gezeigt warden.

Bei der ersten Variante (Figuren 1 - 3) sitzt die Steuerkugel auf dem unteren Teil

der Vorrichtung 11 in Fig. 2 und Fig. 3, so dais sie vorzugsweise mit dem

Zeigefinger bewegt wird.

Die Klicktasten 2, 3 und 4 in Fig. 1 und der Mikrofonschalter 5 und die Taste ft‘ir

den Laserpointer 6 in Fig. 1 sind dann auf der oberen Seite angebracht (Fig. 1).

Diese werden vorzugsweise durch den Daumen genutzt.

Bei der zweiten Variante (Figuren 4 - 8) ist nun die Steuerkugei 11 in Fig. 4 auf der

oberen Seite der Vorrichtung angebracht und wird vorzugsweise mit dem Daumen

gesteuert.

Die Klicktasten 2, 3, 4 in Fig. 7 und der Mikrofonschaiter 5 und die Taste fur den

Laserpointer 6 in Fig. 7 sind auf der unteren Seite angebracht, so dais diese nun

vorzugsweise mit dem Zeigefinger benutzt werden.

Auf der rechten Seite der Vorrichtung (Fig. 4) ist in dieser Variants eine weitere

Klicktaste 12 in Fig. 4 angebracht, die gleiche Funktionen wie ciie Klicktaste 2 in Fig.

7 aufweist. Diese wird auch vorzugsweise mit dem Zeigefingei betétigt und ist z. B.

besonders hiifreich beim ,,Ziehen“ auf dem Bildschirm. Filr Linkshéinder solita es

eine entSprechende Mégiichkeit auf der Iinken Seite geben. Desmiteren zeichnet
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Sich die Vorrlchtung dadurch aus, daB auf der oberen Seitia ein eingebautes

Mikroion 7 in Fig. 1, Fig. 4 und Fig. 9 beinhaitei.

AuBerdem zeichnet sich die Vorrichtung durch einen Schalter 10 in Fig. 3 und Fig. 6

aus, durch die die Vorrichtung ein- und ausgeschaltet werden kann.

Auch zeichnet sich die Vorrichtung durch einen Anschluls 9 in Fig. 1, Fig. 4, Fig. 7

und Fig. 9 aus, durch die die Vorrichtung mit Strom durch ein Ladegera‘it 13 in Fig. 9

geiaden werden kann.

Desweiteren zeichnet sich die Vorrichtung dadurch aus, daB sis: einen Multisender

20 in Fig. 1, Fig. 4 und Fig. 7 mit sich filihrt. das die Ubertragung von Steuersignalen

der Klicktasten und die Tonsignale senden kann (z. B. durch Licht oder Funk).

Die Vorrichtung zeichnet sich auch dadurch aus, daB sie auf der unteren Seite das

Gehéuses Einkerbungen fiir die Finger, die die Eingabe- und Anzeigevorrichtung

umschlieisen (Mittelfinger, Ringfinger und kleiner Finger) 19 in Fig. 3 und Fig. 6

besitzt, um ein ergonomisches Handhabe zu gewéhrieisten.

Die Vorrichtung zeichnet sich auch dadurch aus, daB sie auf der Frontseite eine

Ofinung fur den Laserpointer 8 in Fig. 2, Fig. 5 und Fig. 8 mit oder ohne

Schérfeeinstellvorrichtung besitzt, um die Anzeigefunktion tier Vorrichtung zu

gewéhrleisten.

Die Vorrichtung zeichnet sich auch dadurch aus, dais sie an ein Ladegerét 13 in Fig.

9 angeschlossen werden kann, um so das eingebaute Akku 21 in Fig. 1, Fig. 4 und

F ig. 7 aufzuladen. Auch ist ein Betrieb mit herkémmiichen Batterien 21 in Fig. 1, Fig.

4 und Fig. 7 mdglich.

Der Multiempfénger zeichnet sich zum einen dadurch aus, dan die Empfénger fflr

Tonsignaie und Steuersignaie gelrennt oder zusammen in einer Einheit

verschmolzen sind.

Desweiteren zeichnet sich dieser aus, dafs er entweder im Computer eingebaut 15

in Fig. 10 und Fig. 11 oder als Computerzubehc'ir 17 in Fig. 10 und Fig. 11 nach

Bedarf vom Computerhersteller erhémich ist. um so das Angebot attraktiver und

effektiver gestaiten zu kennen.
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'1 Die Erfindung wird im folgenden anhand einer vorteilhaften Ausfuhmngsform unter

Bezugnahme auf die beigefflgten Zeichnungen beschrieben. Es zeigen:

Fig. 1 in Draufsicht die erste Variante der Vorrichtung mit dem Griffgehéuse 1,

den Klicktasten 2, 3, 4, dem Schalter far das Mikrofon 5, die Taste far den

Laser 6, das eingebaute Mikrofon 7, den Multisender 20, den Akku oder

Batteriefach 21 und den Ladegerétanschlurs 9.

Fig. 2 in Frontsicht die Klicktasten 2, 3, 4, die Offnung far den Laserpointer 8

und die untere Steuerkugel 11.

Fig. 3 in Seitenansicht von der linken Seite die Klicktaste 2, den Schalter far

das Mikrofon 5, die Steuerkugel 11, den Schaller fflr das Ein- und

Ausschalten der Vorrichtung 10 und die Einkerbungen 19.

Fig. 4 in Draufsicht die zweite Variante der Vorrichtung mit der Steuerkugel 11,

dem eingebauten Mikrofon 7, der Klicktaste auf der rechten Seite 12, dem

Multisender 20, und dem Akku oder Batteriefach 21 und dem

LadegerétanschluB 9.

Fig. 5 in Frontsicht die Klicktasten 2, 3, 4, die Klicktaste auf der rechten Seite

12, die Offnung fur den Laserpointer 8, und die Steue-rkugel 11.

Fig.6 in Seitenansicht von der linken Seite die obere :Steuerkugel 11, die

Kiicktaste 2, den Schaiter fiJr das Mikrofon 5, den Schalter fur das Ein-

und Ausschalten der Vorrichtung 10 und die Einkerbungen 19.

Fig. 7 in der Ansicht von unten die Klicktasten 2, 3, 4, die Klicktaste auf der

rechten Seite 12, den Schalter 5 far das Mikrofon, die Taste 6 fflr den

Laserpointer, den Multisender 20, den Akku oder Batteriefach 21 und den

Ladegerétanschlufl 9.

Fig. 8 in Frontsicht die Klicktasten 2, 3, 4, die Klicktaste auf der rechten Seiie

12, die Ofinung far den Lasarpointer 8, und die Steuerkugel 11 .

Fig.9 in Standsicht die Eingabe— und Anzeigevorrichtung mit eingebautem

Mikrofon 7, der Klicktaste auf der rechlen Seite 12, der Steuerkugel 11,

dem AnscthB 9 far das Ladegerat 13.

Fig. 10 in perspektivischer Sicht einen tragbaren Computer 14 mit dem

eingebauten Multiempfénger 15 oder dem Slot 16 fur den ein~ und

ausbaubaren Muitiempfénger 17.
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Fig. 11 in perspektivischer Sicht einen stationéren Computer 18 mit dem

eingebauten Multiempfénger 15 oder dem Slot 1E fUr den ein— und

ausbaubaren Multiempfa'nger 17.
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Schutzanspruche

1. Vorrichtung zur Eingabe von Signalen in ein Datenverarbeitungsgerét

und Anzeige von Lichtsignalen fUr Computer und Présentationen,

umfassend eine Eingabe- und Anzeigevorrichtung. (1) mit einem

Multisender (20) und einen Multiempfénger (15 bzw. 17) mittels welchen

Steuer—, Funk- und Lichtsignale gesendet und von dem Multiempfanger

(15 bzw. 17) empfangen werden kénnen, dadurch gekennzeichnet, daB

sich auf dem Griffgehéuse die Steuerkugel (11) und die Klicktasten (2, 3.

4, 6, 12) und der Schalter (5) nicht auf einer Ebene befinden, daB die

Vorrichtung verschiedene Signale (Licht—, Funk— und Tonsignale) zwecks

Steuerung, Anzeige und Tonbearbeitung in einer Einheit verwendet und

daB die Anzeige- und Eingabevorrichtung gekennzeichnet ist durch die

Integration von Mikrofon und Laserpointer in einem Eingabegerét.

2. Vorrichtung nach Anspruch 1, gekennzeichnet durch das mit versetzten

Klicktasten (2, 3, 4, 6, 12), Schalter (5) und Steuerkugel (11) versehene

Griffgehéuse (1 ), wobei sich die Klicktasten (2, 3, 4, 6. 12) auf der oberen

Seite und die Steuerkugel (11) auf der unteren Seite des Griffgehauses

befinden.

3. Vorrichtung nach Anspruch 1, gekennzeichnet durch das mit versetzten

Klicktasten (2, 3, 4, 6, 12), Schalter (5) und Steuerkugel (11) versehene

Griffgehéuse (1), wobei sich die Klicktasten (2, 3, 4, 6, 12) auf der

unteren Seite und die Steuerkugel (11) auf der oberen Seite des

Griffgehéuses befinden, wobei noch eine zusétzliche Klicktaste (12), die

mit der KIicktaste (2) die gleiche Funktion hat, auf der rechten Seite des

Griffgehéuses, bei Linkshéndern auch auf der rechten Seite, angebracht

ist.

4. Vorrichtung nach Anspruch 1, gekennzeichnet durch die Méglichkeit,

Steuersignale der Steuerkugel (11) und Signale der Klicktasten (2, 4, 6.

12) dem Computer durch die Luft zu senden.

5. Vorrichtung nach Anspruch 1, gekennzeichnet dumb ein integriertes

Mikrofon (7), das sowohl zur Tonbearbeitung, als auch zur

WSDOCID <DE 29523417111 | -- SCEA EX. 1002 Page 307
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BefehlsUbertragung und zur Aufnahme dienen kann, der durch den

Schalter (5) ein- und ausgeschaltet werden kann.

6. Vorrichtung nach Anspruch 1, gekennzeichnet durch einen integrierten

Laserpointer (8), dessen Scharfe entweder einstellbar oder fest ist.

7, Vorrichtung nach Anspruch 1, gekennzeichnet durch einen Multisender

(20), der sowohl die Steuersignale der Steuel‘kugel (11) und der

Klicktasten (2, 3, 4, 6, 12) als auch die Signale des integrierten Mikrofons

senden kann, wobei das Gerét entweder getrennl oder zusammen auf

einer Platine im Griffgehéuse angebracht ist.

8. Vorrichtung nach Anspruch 1 gekennzeichnet durch einen

Multiempfénger (15 bzw. 17), der sowohl die Steuersignale der

Steuerkugel (11) und der Klicktasten (2, 3, 4, 6, 12) a|s auch die Signale

des integrierten Mikrofons empfangen kann, wobei das Gerét entweder

getrenm oder zusammen auf einer Platine im Computergehause (15)

oder als ein Zubehér (17), wie z. B. eine Steckkarte angebracht ist.

9. Vorrichtung nach Anspruch 1, gekennzeichnet durch Funkfibertragung

mit einer oder mehreren Frequenzen des MJItisenders und des

Multiempfangers.

10, Vorrichtung nach Anspruch 1, gekennzeichnet durch die Einkerbungen

(19) auf der unteren Seite des Griffgehéuses.

11, Vorrichtung nach Anspruch 1, gekennzeichnet durch einen Anschlufs (9),

der an das Ladegerat (13) angeschlossen werden kann, so daB die

Vorriohtung nicht nur mit Batterie (21), sondem auch mit dem Akku (21),

betrieben werden kann.
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Fig. 2

Fig. 3
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Fig. 4

 
SCEA Ex. 1002 Page 310



SCEA Ex. 1002 Page 311

 
29023an : ' SCEA EX. 1002 Page 311



SCEA Ex. 1002 Page 312

  
\

on I.
I o l I
I O I.

0 CI. 0 OI t O
y. I.

17

SCEA EX. 1002 Page 312



SCEA Ex. 1002 Page 313

esp@cenet document View Page 1 of 1

Portable computerbased input device

 
Publication number: EP1376319 Also published 35:

Publication date: 2004-01-02 U36954355 (82)

Inventor: GERSTNER ROBERT (DE); FILIMON DIANA (DE) Eggggfggggfagfi
Applicant: FUJITSU SIEMENS COMP TERS GMBH DE

Classification: U ( ) gglggggggéAgs
- international: GO6F3/02; GO6F1/16; GOGF3/033; H04M1/725; ( )

GOSF3I02; GOSF1I16; GOGF3I033; H04M1I72; (IPC1-7):
G06F3/02; H04M1I725

' European: G06F3/048A3T; G06F1/16P3; G06F3/048A3;
HO4M1/725F1B1; HO4M1/725F1BZ U85307297

Application number: EP20030010694 20030513 ggéggggggw?’
Priority number(S)= DE20021029068 20020628 woo209023 

Report a data error here

Abstract of EP1376319

Portable computer-based device such as a PDA, mobile phone or laptop for use as a control device for a
second computer-based device is configured so that it can be used as an input device for the second
computer-based device, e.g. as a mouse or keyboard.

Data supplied from the esp@cenet database - Worldwide

http.//v3.espacenet.com/textdoc.DB EPODOC&IDX EP1376319&F 0 SCEA Ex. 1002 P54553007



SCEA Ex. 1002 Page 314

“—

——

Title of Invention: HUMAN INTERFACE INPUT ACCELERATION SYSTEM

“—

Payment information:

File Listing:

Document . . . . Multi PagesDocument Descrlptlon m We SIze(Bytes) Part /.zip (ifapp|.)

 
Information Disclosure Statement

Warnings:

 
SCEA EX. 1002 Page 314



SCEA Ex. 1002 Page 315

Information:

This is not an USPTO supplied IDS fillable form

Foreign Reference EP1253547.pdf 516171

Warnings:

Information:

Foreign Reference W003007117.pdf 1791239

Warnings:

Information:

Foreign Reference DE29823417.pdf 379727

Foreign Reference EP1376319.pdf 28354

Warnings:

Information:

Warnings:

Information:

- NPL Documents Sonyericssonbluetooth.pdf 589805
Warnings:

Information:

Total Files Size (in bytes): 3920427

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.

 
SCEA Ex. 1002 Page 315



SCEA Ex. 1002 Page 316

a)

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

P.O. Box 1450
Alexandria, Virginia 223134450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE1

FISH & RICHARDSON, PC osomo RICARDO
raw 1022

MINNEAPOLIS, MN 55440-1022 2629
DATE MAILED: 05/17/2007

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

I ”249.009 10/11/2005 Elaine Chen 19146-005001 9446

TITLE 017 INVENTION: HUMAN INTERFACE INPUT ACCELERATION SYSTEM

APPI. N. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional $700 $700 $700 08/17/2007

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
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in icatcd unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" formaintenance fee notifications.

      
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I furnny changcofaddrcss) °l°3 A 00"" 1.0310 0 .m31 "If; can 0" Y 0" OmCSUC ma! "‘35 0 l CFcc(s) Transmittal. This ccrti icatc cannot be used for any other accompanying

fiapcrs. Each additional paper, ‘such as an assignment or formal draw1ng, mustave its own certificate of mailing or transmisswn.

20985 7590 05/l7/2007 C r {M I Terti icate o ai ing or ransmission

FISH & RICHARDSON, PC I hcreb ccrtif that this Fcc(rs Transmittal is being deposited with the United[3.0. BOX 1022 States ostal crvice With su icicnt postage for first class mail in an envelope

addressed to the Mail Sto ISSUE FEE address above, or beinlg facSimilcMINNEAPOLIS, MN 55440-1022 transmitted to the USPTO( 7l) 273—2885, on the date indicated he ow.

(Dcpdsitor's name)

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

I “249,009 lO/l l/2005 Elaine Chcn 19146-005001 9446
TITLE OF INVENTION: HUMAN INTERFACE INPUT ACCELERATION SYSTEM

 

 

  

 

 

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

YES $0nonprovisional $700 $700 $700 08/17/2007

OSORIO, RICARDO 2629 345—l56000

   
 

 
 

   

1. Chan 'c of correspondence address or indication of "Fee Address" (37
CFR I. 63).

D Chan 1e ofcorrcs ondcncc address (or Change of Correspondence
Address orm PTO/ B/IZZ) attached.

D "Fee Address" indication (or "Fcc Address" Indication form
PTO/$13M 7; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list

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

(2) the name ofa 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 rice is identified below, no assigncc data will appear on the patent. If an assigncc is identified below, the document has been filed for
rccordation as set forth in 37 CF 3.l 1. Completion ofthis form is NOT a substitute for filing an assignment.

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

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

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

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

CI Advance Order - It ofCopics DThc Director is hereby authorized to charge the required fee(s), any deficiency, or credit. anyoverpayment, to Deposn Account Number enclose an extra cepy ofthis form). 

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

CI a. Applicant claims SMALL ENTITY status. Sec 37 CFR 1.27. CI b. Applicant is no longer claiming SMALL ENTITY status. Sec 37 CFR l.27(g)(2).
NOTE: The Issue Fee and Publication Fcc (ifrequired) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assigncc or other party in
interest as shown by the records ofthe United States Patent and Trademark Office.

Authorized Signature Date

 

Typed or printed name Registration No.

This collection of information is required by 37 CFR I.3l I. The Information is re uircd to obtain or retain a benefit b§ the public which is to file (and by the USPTO to process)an application. Confidentialitylis governed by 35 U.S.C. 122_and 37 CFR 1.14. T is collection is estimated to take I minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will varz dc ending upon. the indiVidual case. Any comments on the amount oftimc you require to com lete
this form and/or staggcstions for rcdueing this burden, should be sent to t e C icfln ormation Officer, US. Patent and Trademark Office, US. Department of Commerce, .0r
Box I450, Alcxan 1a, Vir inia 223l3-l450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box I450,
Alexandria. Virginia 223I3gll450. -
Under the I’apcnvork Reduction ACt of I995, no persons are required to respond to a collection ofinformation unless it displays a valid OMB control number. 

PTOL-SS (Rev. 07/06) Approved for use through 04/30/2007. OMB 0651-0033 US. Patent and Trademarkgm'EAlE$(_Dm2W®1-'FOMMERCE
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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 223I3-1450
www.usplo,gov

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

I ”249.009 I0/l 112005 Elaine Chcn l9|46-005001 9446

 
CONFIRMATION NO.

EXA N
20985 7590 05/l 7/2007 Ml ER

FISH & RICHARDSON, PC OSORIO. RICARDO
PO. BOX l022 ART UNIT

MINNEAPOLIS, MN 554404022 2629
DATE MAILED: 05/l7/2007

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 0 day(s). If the issue fee is paid on the date that is three months after the

mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s). A

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 of3
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Application No. Applicant(s)

11/249 009 CHEN ET AL.
Examiner

RICARDO L. OSORIO

-~ 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 51312007.

Notice of Allowability 
 
  

  
  
 , 2. E The allowed claim(s) is/are fig.  

 3. E] 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) [:1 None of the:

1. C] Certified copies of the priority documents have been received.

2. C] 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. [:1 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

 

 5. E] CORRECTED DRAWINGS ( as “replacement sheets") must be submitted.

(a) [:1 including changes required by the Notice of Drafisperson’s Patent Drawing Review ( PTO-948) attached
1) C] hereto or 2) C] to Paper No./MaiI Date .

(b) E] including changes required by the attached Examiner's Amendment I Comment or in the Office action of
Paper No./Mai| Date .

Identltylng IndIcIa such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such In the header according to 37 CFR 1.121(d).

6. [:1 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 
  

  
  
  

  
 
 

 
Attachment(s)

1. C] Notice of References Cited (PTO-892) 5. C] Notice of Informal Patent Application

2. C] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. C] Interview Summary (PTO-413).    
  

  
  
 

Paper No./MaiI Date_ .
3. E Information Disclosure Statements (PTO/SB/08), 7. C] Examiner's Amendment/Comment

Paper No./MaiI Date 51312007

4. [:1 Examiner's Comment Regarding Requirement for Deposit 8. [:1 Examiner's Statement of Reasons for Allowance
of Biological Material

9. C] Other .
 

 
 

 
 

RICARDO OSORIO

PRIMARY EXAMINERUS. Patent and Trademark Office

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mai| Date 20070514
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\‘1

- Sheet __1__ of _2_ '

Substitute Form PTO-1449 U.S. Department of Commerce Attorney's Docket No. Application No. 1
(Modified) Patent and Trademark Office 19146-005001 1 1/249’009

Information Disclosure Statement Mp'lcam .
by Applicant Beth Marcus, et al (Use several sheets if necessary) Filing Date Group Art Unit

October 11, 2005 2629

U.S. Patent Documents

Examiner Document Publication_ Filing DateInitial ID Number Date Patentee Class If . . --roriate

/RO/ - 2005/093846 05/05/2005
m -

  
 

 

   

AA

AB

-

  
 

    
AK

Forei 2 n Patent Documents or Published Forei e n Patent - - - Iications

Examiner Desig. Document Publication Country or
Initial ID Number Date Patent Office Class

/R0/ EP 0 251477 A2 01/07/1988 _
-—_-
-_-_

Translation

IIIIIIEI
Other D

Examiner Desig.
Initial ID

-A«2
-~<

Examiner Signature Date Considered '

lRicardo Osorio/ 05/12/2007

 ocuments include Author, Title, Date, and Place of Publication

Document

ZAWINSKI, 1., "XKcyCaps"[O nline], 12 December 1999, XP002421133,
Retrieved from the lntemet: URL: h -://www.'wz or

ZAWINSKI, 1., "XKeyCaps Manual"[0nline], 1
Retrieved from the Internet: URL: h o://www.’wz.or_ xke cas/man.html>, ...1-14.

OPEN SOURCE TECHNOLOGY GROUP: "Project Details for XKeyCaps"[Online], 1 January
2006, XP002421134, Retrieved from the Internet: URL: http://fi'eshmeat.net/projects/xkeycaps,
- . l-2.

 
 
 

 
  

 
 

 
 

  

  

  EXAMINER: initials citation considered. Draw line through citation if not in conformance and not considered. lndude copy of this form \M‘thnext communication to a . licant.

Substitute Disclosure Form (PTO-1449)
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Sheet _2_ ofA

Substitute Form PTO-1449 US. Department of Commerce Attorney's Docket No. Application No.

(Modified) Patent and Trademark Office 19146-005001 1 1 [249,009

Information Disclosure Statement Malian!

by Applicant Beth Marcus, et a]
(Use several sheets if necessary) Filing Date Group A" Unit

October 11, 2005 2629

Other Documents include Author Title, Date, and Place of Publication
Examiner Desig.

Initial ID Document

THE XFREE86 PROJECT, INC: "XMODMAP(1) manual page"[0nline], 18 January 2002,
XP00242l 135, Retrieved from the Internet: URL: hgp://www.xfi'ee86.org/4.2.0/xmodmap.l.html>,

  
 

 

 

  
  
  
 
 

 

 

  
 

  

  
  

 

  

THE XFREE86 PROJECT, INC: "XFree86 Release 4.2. 1"[Online], 8 May 2006, XP002421136,
Retrieved from the Internet: URL: h . ://www.xfree86.or /releases/rei420.html> - -.1-2.

TOMAN, K. and; PASCAL, I. U., "How to Further Enhance XKB Configuration"[0nlir1e],
25 November 2002, XP002421137, Retrieved from the Internet:

- o ://www.xfrec86.or_ 4.5O/XKB-Enhancin.-~di>,9-.1-9

AW Rama, et al, “Human Interface Device (HID) Profile, Version 10 Adopted”, Bluetooth HID Profile,
Version 1.0, Ma 22, 2003

“Welcome to iGol, Stowaway Travel Mouse", hm//www.thinkoutside.com/btmouse product.html,retrieved from the intemet Ma 2 2007

- AY “Broadcom Targets Wireless Keyboard, Mouse with First Bluetooth SoC”, Broadcom Press Release,June 10,2003

 
 

  

  

 
 

   

  

 

Examlnerswnawre [Ricardo Osorio/ I M °°”““°'°" 05/12/2007
EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form withnext communication to a -Iicant. 

Substitute Disclosure Form (PTO-1449)
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Applicant(s)/Patent under I
Reexamination

CHEN ET AL.

INTERNA'HONAL CLASSIFICATION

o.ONm,m0HSm0.NQL00r0HO.eD.c9.mRHMmA.WUmmA1ER
Issue Classification

llllllllllll|J||l|lll|lllllllllllllllllllllllllll

ISSUE CLASSIFICATION

Total Claims Allowed: 357

III-IIIH.
“mm W

//////
CROSS REFERENCES

SUBCLASS (ONE SUBCLASS PEFI BLOCK)

/0./

m...—
Date‘ ssistant ExaminerA

O.G.

Print Fig.

O.G.

Print Claim(s)
(Date)(Legal Instruments Examiner)

      
 

Emmmmmm"Emumammmmmmmmmm-mm-M89995.1|114|0.mw.-----------------------nwM|Pe
5

D.1
T.

Da5".

'8Emmmnmmmmmmmmmmm-mm-mm-mmm-mmm
222

y applicant

5-:—_-—-——-—-—-——————————_————  Emmmmam-mm“"Emma—mmmmmmmmm—mmm-Emmmung——====—======
E] Claims renumbered In the same order as presented b

Patent and Trademark Office
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Search Notes

{llllllllllll | l | 
 

 
 

Application/Control No. Applicant(s)/Patent under
Reexamination

11/249,009 CHEN ET AL.

RICARDO L. OSORIO   
  
  

SEARCH NOTES

(INCLUDING SEARCH STRATEGY)

I W0?

 --ml
    
US. Patent and Trademark Office Pan of Paper No. 20070514
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATFS DEPARTMENT OF COMMERCE
United States Pntent and Trademark Ofl‘lce
Address: COMMISSIONER FOR PATENTSPTOT Bax I450

Alexandxia, VII-phi: 223l3~1450www.mpto.guv

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII|||III|I|||I|||I|II|IIIII _ CONFIRMATION NO. 9446Bib Data Sheet

 

FILING on 371(c)

SERIAL NUMBER DATE GROUP ART UNIT £32253
1 1 [249,009 10/1 1/2005 2629 '

1 14 - 1
RULE 9 600500

‘PPLICANTS

Elaine Chen, Arlington, MA;
Rob Podoloff, Framingham, MA;
Lorraine Wheeler, Billerica, MA;

Beth Marcus, Bedford, MA;

A/o Zw
CONTINUING DATA

0
FOREIGN APPLICATIONS"MKw

IF REQUIRED, FOREIGN FILING LICENSE GRANTED
1 1/02/2005 ** SMALL ENTITY **

Foreign Priority claimed D yesa no
_ .. STATE on SHEETS

<setusc 119 (a d) condItIons C] yes 8 no C] Met after COUNTRY DRAWINGance
‘ MA 13
Examiner' I n ture Initials

. DDRESS

HUMAN INTERFACE INPUT ACCELERATION SYSTEM

D All Fees

Cl 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 )

' '__— for follow1ng. D 1.18 Fees ( Issue)

m“
D Credit

 
 

http://neo:8OOO/PrexServIet/PrexAction?serviceName=BibDataSheet&ActioITQIJI—i’gb'fiy3991206139.e §%3/07
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 UNITED STATES PATENT AND TRADEMARK OFFICE
Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450WV. uspto. gov
 

FISH & RICHARDSON, PC

PO. BOX 1022 , , COPY MAILED
MINNEAPOLIS, MN 55440-1022

. . MAY 0 7 2007
In re Application of :
Elaine Chen et a] ' . g - OFFICE OF PETITIONS

Application No. 11/249,009 : ON PETITION

Filed: October 11, 2005 ‘

Attorney Docket No. 19146-005 001

This is a decision on the petition, filed May 3, 2007 under 37 CFR 1.313(c)(2) to withdraw the above-
identified application from issue after payment of the issue fee.

The petition is GRANTED.

The above-identified application is withdrawn from issue for consideration of a submission under 37 CFR
1.114 (request for continued examination). & 37 CFR 1.313(c)(2).

Petitioner is advised that the issue fee paid on April 25, 2007 in the above-identified application
cannot be refunded; If, however, the above-identified application is again allowed, petitiloner may
request that it be applied towards the issue fee required by the new Notice of Allowance.

The file does not indicate a change of address has been submitted, although the address given on the
petition differs from the address of record. If appropriate, a change of address should be filed in
accordance with MPEP 601.03. A courtesy co y of this decision 15 being mailed to the address given on
the petition; however, the Office will mail all ture correspondence solely to the address of record.

Telephone inquiries should be directed to Irvin Dingle at (571) 272-3210.

- This matter is being referred to Technology Center AU 2629 for processing of the request for continued
examination under 37 CFR 1.114 and for consideration of the concurrently filed Information Disclosure
State nt. _ _- ‘

Irvin Ding e
Petitions Examiner
Office of Petitions

cc: Fish & Richardson PO
12390 El Camino Real

San Diego, CA 92130

I The request to apply the issue fee to the new Notice may be satisfied by
completing and returning the new Issue Fee Transmittal Form PTOL485(b), which
includes the following language thereon: 'Commissioner for Patents is requested to
apply the Issue Fee and Publication Fee (if any) or re—apply any.previously paid
issue fee to the application identified above. Petitioner is advised that,
whether a fee is indicated as being due or not, the Issue Fee Transmittal Form
must be completed and timely submitted to avoid abandonment. Note the language in
bold text on the first page of the Notice of-Allowance and Fee(s) Due (PTOL-85).
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fit FISH & RICHARDSON P.c. Substitute Form PTO/SB/3O (503)

Application Number 11/249,009

 
 

Request

 

 
 
 
  

 
 

 
 
 

 
 

 
 
 

 

 

 
  

  

 
 
 

For Filing Date October 11, 2005

Continued Examlnatlon (RCE) First Named Inventor Beth Marcus, et aI
Transmittal

Address to: Group Art Unit
Mail Stop RCE
Commissioner for Patents Conf NO. 9446
PO. Box 1450

Attorney Docket Number 19146-005001

This is a Request for Continued Examination (RCE) under 37 C.F.R. §1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. See Instruction Sheet for RCEs (not to be submitted to the USPTO) on page 2.

1. Submission required under 37 C.F.R. §1.114 Note: If the RCE is proper, any previously filed unentered amendments and

amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such
amendment(s)

a. I] Previously submitted. If a final Office action is outstanding, any amendment filed after the final Office action may be
considered as a submission even if this box is not checked.

Alexandria, VA 22313-1450

 
 

  
  

  

  
 
 
  
  

  
 

  
  
  
  
  
  

i. D Consider the arguments in the Appeal Brief or Reply Brief previously filed on

ii. D Other

 b. [E Enclosed

i. El Amendment/Reply iii. El Information Disclosure Statement (IDS)

ii. El Affidavit(s)/Declaration(s) iv. El Other Petition to Withdraw from Issue

2. Miscellaneous

a. CI Suspension of action on the above-identified application is requested under 37 C.F.R. §1.103(c) for a
period of months. (Period of suspension shall not exceed 3 months; Fee under 37 C.F.R. §1.17(i) required)

b. El Other

3. The RCE fee under 37 C.F.R. §1.17(e) is required by 37 C.F.R. §1.114 when the RCE is filed.

a. XI The Director is hereby authorized to charge the following fees, or credit any overpayments, to
Deposit Account No. 06-1050

i. IX RCE fee required under 37 CFR 1.17(e)

ii. El Extension of time fee (37 CFR 1.136 and 1.17)

iii. El Other Any deficiencies

b. El Check in the amount of$_ enclosed

0. El Payment by credit card (Form PTO-2038 enclosed)

SIGNATURE OF APPLICANT, ATTORNEY OR AGENT REQUIRED

Name (Print/Type) Hwa C. Lee Registration No. (Attorney/Agent) 59,747

Signature /Hwa C. Lee/ Date May 3, 2007 
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Attomey’s Docket No.: 19146-005001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Beth Marcus, et al Art Unit : 2629
Serial No. : 11/249,009 Examiner : Ricardo Osorio

Filed : October 11, 2005 Conf. No. : 9446

Title : HUMAN INTERFACE INPUT ACCELERATION SYSTEM

MAIL STOP RCE

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 C.F.R. § 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 filing is being made with the filing of a Request for Continued Examination. No fee

is required.

Respectfully submitted,

Date: May 3, 2007 /Hwa C. Lee/
Hwa C. Lee

Reg. No. 59,747
USPTO Customer No. 20985

Fish & Richardson P.C.

12390 El Camino Real

San Diego, California 92130

Telephone: (858) 678-5070

Facsimile: (858) 678-5099

ids.doc
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Sheet __1_ of 2

  
 
 

Substitute Form PTO-1449 U.S. Department of Commerce Attorney’s Docket No. Application No.

(Modified) Patent and Trademark Office 19146-005001 1 ”249,009

Information Disclosure Statement

by Applicant
(Use several sheets if necessary)

Applicant

Beth Marcus, et a1

Filing Date Group Art Unit

October 11, 2005 2629    37 CFR 1.98 b   

U.S. Patent Documents

Examiner Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class Subclass lfAn-roriate

AB 6,615,299 09/02/2003

Ac —
AD

AE

_
—-
-—
_—

AG __
AH _—
AI __

-—

 

 
-—_

Desig. Document -—-ID Number Date Patent Office Class Subclass

-—--
-—-—

*‘° .-

ZAWINSKI, J., "XKeyCaps"[O nline], 12 December 1999, XP002421133,
Retrieved from the Internet: URL: h ://www.'wz.or_ xke cas/>, . . 1-3.

ZAWINSKI, J., "XKeyCaps Manual"[On1ine], 12 December 1999, )0’002421293,
Retrieved from the Internet: URL: h o://www 'wz.or xke cas/man.htm1>, . . 1-14.

OPEN SOURCE TECHNOLOGY GROUP: "Project Details for XKeyCaps"[Online], 1 January
2006, XP002421134, Retrieved from the Internet: URL: http://freshmeat.net/projects/xkeycaps,
I I . 1-2.

Examiner Signature Date Considered

 
 
 

 

  

  

 
 

  Translation

Yes
 

 

Examiner

Initial

  
   

 

 
  

   
 

Examiner
Initial

 
 

 
  
 
  

 

 
 

 

  
 

 

 

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to ac olicant. 

Substitute Disclosure Form (PTO-1449)
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Sheet A of_2_

Attorney’s Docket No, Application No.

19146-005001 11/249,009

Applicant

Beth Marcus, et a1

Filing Date

October 11, 2005

  

  
  
   

    

 
 
  

Substitute Form PTO-1449 U.S. Department of Commerce
(Modified) Patent and Trademark Office

Information Disclosure Statement

by Applicant
(Use several sheets if necessary) Group Art Unit

262937 CFR 1.98 b  

   

Other Documents include Author, Title, Date, and Place of Publication

Examiner Desig.
Initial ID Document

THE XFREE86 PROJECT, INC: "XMODMAP(1) manual page"[0n1ine], 18 January 2002,
AT XP002421135, Retrieved from the Internet: URI,_:__._l_i_gtpm3,[figyyyfiggflggfigéggfig.O/xmgdmgpj. .httril>,

I I . 1-5.

THE XFREE86 PROJECT, INC: "XFree86 Release 4.2.1"[On1ine], 8 May 2006, XP002421136,
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@ Electronic calculator having function keys with programmable labels.

® Calculator having a keyboard (12) in which one or more keys (20) have labels (31-35) created by a display
(11) and subject to changing interactively as the user desires. Typically, advanced scientific-programmable
calculators may have too many functions to be adequately included on the keys of the keyboard associated
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proposed having a small number of keys (21 -25) labeled with different functional labels (31-35) as the user

proceeds through a menu or tree structure containing all the desired functions. Keys (21-25) in a certain group of
keys (20) on the keyboard are thereby subject to redefinition or relabeling so as to pr0vide a variety of functions.
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ELECTRONIC CALCULATOR HAVING KEYBOARD WITH CERTAIN FUNCTION KEYS PROVIDED WITH
PROGRAMMABLE ALTERABLE INTERACTIVE KEY LABELS

This invention relates generally to a data processing apparatus having a keyboard with a plurality of , -
keys for entering data into the data processing unit of the apparatus, wherein the keys are required to have
more than one function and must be labelled in some manner to identify the respective functions therefor.

More particularly, this invention concerns an electronic calculator having a keyboard in which one or more

keys have labels visually observable on a display associated with the keys wherein the respective key
labels may be changed interactively as the operator of the calculator desires.

Background o_f me Invention

It is most often advantageous in data processing devices to have an ability and a flexibility to change
functional operating capabilities so as to enhance the versatility of the data processing device in a variety of

situations where different data solutions are required. Such function-changing of a data processing device
may typically involve the use of a keyboard having a plurality of keys which may be assigned dual
functions, or in a more complex environment three or more functions, with respective mode keys to denote
which particular function applies to a given key at any one time instant.

For example, a simple four-function electronic calculator may have four individual operation mode keys
respectively labelled as the four basic arithmetic functions--addition, subtraction, multiplication and division.

in this instance, the number of keys required for a keyboard of a calculator of this character is not
excessive, thereby creating no problem in key-labelling. As the complexity of the data processing device
increases, however, the matter of key-labelling begins to create a problem because of the added functions

required by the device and the restrictions space and operability place upon the type of key-labelling to be

used on the keyboard of such a device. Thus, by adding the trigonometric functions of sine, cosine, tangent
and arc cosine to the calculator, more keys having the appropriate labels applied thereto are required for
the keyboard.

By continuing to add to the functional capability of the calculator, more and more keys are necessary
.for the keyboard, and a point is reached where keys must serve dual function roles and even beyond if all

of the desired functions of the calculator are to be possible via keyboard entry. It will be appreciated that

there is some higher limit as to the number of keys which may be added to a' keyboard without causing a
breakdown in operator performance. In the latter respect, as the number of keys included on a keyboard for
a data processing apparatus increases beyond a certain point, operator performance begins to decline and

then drops rapidly because of the confusion brought on by the clutter of keys, the difficulty in accomplish-
ing the desired information processing, and intimidation because of keyboard complexity.

Thus, one of the limiting factors in the design of an operator interactive data processing apparatus, such

as an electronic calculator, is the human factor in the ability of an operator in properly assessing and

understanding the respective keys included in a data entry keyboard having a multiple number of function

keys which input data to the processing unit of the apparatus in permitting the apparatus to perform a
diverse number of processing applications. Perhaps the human factor limitation achieves its most distinctive

character in association with a hand-held calculator, for example, because of the space restrictions
necessary for a keyboard of such a device. 7

Handheld calculators have been constructed to perform a wide variety of computational tasks, such as

business, basic mathematics, scientific, etc. with keyboards whose layout and number of keys are generally
along the same lines with little change in size and complexity One example of a calculator whose keyboard
includes a number of keys at or approaching the upper limit of an operator to reasonably understand and
use the keys in the manner for which they are designed in the operation of the calculator is disclosed in U.
8. Patent 4,208,720 Harrison. The calculator in U. S. Patent 4,208,720 Harrison is a hand-held calculator

with forty keys having seventy-nine labels associated therewith.

One approach toward minimizing the number of keys and labels therefor as required in a data

processing apparatus has been the use of separate memory modules, each with its own set ,of key
functions and its own particular computational tasks, with the basic data processing apparatus. In this

approach. a plug-in memory module. which may take the form of a read-only-memory (ROM), a program-
mable read-only-memory (PROM), or a magnetic tape, for example, is electrically connected to the data

processing unit of the apparatus by insertion into an appropriate electrical socket provided in the apparatus
housing for that purpose. This memory module will supplement the basic operation functions of the data

2
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processing apparatus with additional functions and supply any necessary new data to enable the data

processing apparatus to perform the added functions. The substitution of memory modules in this manner

in a data processing apparatus equipped to make use of such memory modules is primarily limited to the
augmentation of the permanent functions built into the data processing apparatus, and is of less utility in
enabling the data processing apparatus to perform computational tasks based upon significantly different
functions attributable to keyboard entry.

Typically, an operator will enter data via a keyboard of the data processing apparatus. Individual keys,
which are switches, may be permanently labelled to identify the functions associated therewith. As

previously explained, the keys may be given a dual function, or beyond, by the use of appropriate mode
keys, which when actuated from one status to another, will cause the functions of the individual keys to
change also. Dual-function labelling of keys is commonly found on business-type and scientific-type hand-
held calculators in present use. in some instances. the keyboard may include a set of blank or unlabelled

keys adapted to be used with various cardboard or plastic overlays bearing appropriate key-function
identifying labels.

Prior to the present invention, efforts have been made to reduce the clutter of keys on keyboards of
sophisticated data processing apparatuses, such as electronic hand-held calculators designed for advanced
scientific use. Two such prior efforts are disclosed in U. 8. Patents 4,078,257 Bagley and 4,385,366
Housey, both of which are hereby incorporated by reference. Bagley and Housey each make use of
transparent keys in which the transparency of each key is a visual display. In Bagley, a plurality of display
planes each containing preselected symbols is provided. A mode selection key enables one of the display
planes to be chosen for viewing through the transparent keys comprising the keyboard as a liquid crystal
display, thereby labelling the respective keys of the keyboard with the symbols of the chosen display plane.
Housey relies upon the use of a particular plug-in memory module to provide label identification for the

plurality of keys via iiquid crystal displays visible through each transparent key. The plug-in memory
module may be replaced by a different plug-in memory module with a corresponding change in the function
labels applicable to the keys. Thus, Bagley is limited to the symbols on specific display planes which may
be selectively chosen to identify the functions of the individual keys of the keyboard, whereas Housey is
limited to the symbols associated with a particular plug-in memory module as the function labels to be

associated with the keys of the keyboard. In each instance, flexibility and versatility of key labelling is
somewhat restricted.

Summary 9‘ he invention

The present invention is directed to a data processing apparatus, a hand-held electronic calculator in a

preferred embodiment, having a keyboard in which one or more keys have labels created by a display
associated therewith, wherein the labels are subject to being changed interactively as the operator desires.
The keyboard for the calculator inaccordance with this invention includes a specific group of keys in the
overall keyboard which may be said to have a definable function subject to characterization in any one of a
plurality of functions.‘The functions to be assigned to particular keys within this specific group may be
defined for one particular operation of the calculator by three different techniques: (1) via the calculator
operating system; (2) via library application as provided by a plug-in memory module; and (3) via an
operator-defined program. Each of these techniques is therefore available in a single electronic calculator as
a means of defining or re-defining the function labels for the specific group of keys whose functions may be
re-definable at will according to the desires of the operator.

Such a flexible arrangement enables the definable-function keys to be re-labelled in a virtually limitless
manner, thereby enabling the calculator to be designed with a keyboard of significant versatility while
remaining uncluttered. The key re-iabelling aspect in accordance with the present invention by permitting
re-definition of the functions of a select group of keys contributes to the ease of use of the calculator,
making it "user friendly".

in a specific aspect of the present invention, the display means of the calculator may include a main
display portion where input data and computation results are visually displayed and a dedicated display
portion specifically associated with the group of definable-function keys. The dedicated display portion,
although part of the display means, is marked by an opaque frame to delineate it from the main display and
includes a plurality of windows defined by the frame and arranged in respective proximity to each of the
definable-function keys comprising the group of such keys. The display means may be a liquid crystal
display or other suitable type, with the windows of the dedicated portion thereof being provided for the
purpose of visually displaying the labels in the form of appropriate symbols for the definable-function keys.
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The keyboard further includes appropriate application mode keys or "menu" keys to enable labelling
the group of definable-function keys in any one of the three techniques previously described. Actuation of

an application mode key by a keystroke causes the data processing unit of the calculator to assign a
function to each selected key of the definable-function group. A display driver means or graphic means is

operably coupled to the dedicated portion of the display means and to the. data processing unit so as to
provide a visual symbol or symbols in respective windows of the dedicated display portion as labels for
each of the selected definable-function keys.

The re-labelling or re-definition of these special definable-function keys can be accomplished a plurality

of times within the same computation application of the calculator such that each definable-function key
may assume two or more separate and distinct functions within the same data processing procedure. This
plural function aspect for selected ones of the definable-function keys can be achieved by each of the three
key-labelling techniques previously mentioned. "

While the invention may have general applicability in the re-labelling of keys of a keyboard for a data
processing apparatus, it has specific applicability to so-called advanced scientific programmable calculators

which typically will have a multiplicity of functions too many in number to fit on the keyboard of such an
apparatus, particularly when it is of the hand-held type.

Having briefly summarized the invention, the invention will be described in more detail with reference to

the following drawings.

Brief Description o_f the Drawings
 

FIGURE 1 is a perspective view of a data processing apparatus in the form of an electronic calculator
constructed in accordance with the present invention:

FIGURE 2 is a block diagram schematic of the calculator shown in FIGURE 1;

FIGURES 3a-Se are enlarged partial plan views of the calculator shown in FIGURE 1, illustrating the
display thereof and a dedicated display portion in association with a group of definable-function keys with
labels assigned to specific keys in the group visually appearing in the dedicated display portion; and

FIGURES 4a and 4b comprise a flow chart showing a calculator operated procedure for executing an
operator-devised program in the re—labelling of the definable-function keys such that the respective

functions assigned to the special keys may be identified and displayed to the operator to facilitate running
of the program on the calculator.

Detailed Description o_f me Invention

Referring more specifically to FIGURES 1 and 2 of the drawings, a data processing apparatus as
constructed in accordance with the invention is illustrated in the form of an electronic calculator which

comprises an outer housing 10 having a visual display means 11 (preferably a liquid crystal display,
although other forms of displays such as light-emitting diodes could be employed) disposed on the upper
portion of the housing 10 and a keyboard 12 arranged on the lower portion of the housing 10. The individual

keys may be push-button contact switches wherein momentary depression of a respective key completes
an electrical contact to generate a data input. Other forms of keys may be suitably employed, such as the

capacitance touch sensing type disclosed in US. Patent 4,385,366, Housey. The housing 10 further
includes a slot or socket 13 in the upper right-hand side for receiving a plug-in memory module 14. The
memory module 14 may be a read-only-memory (ROM) or a random access memory (RAM) or a
combination of both and is inserted within the socket 15 within the housing 10 (FIGURE 2).

The ROM portion of the plug-in memory 14 contains a data library for enabling the data processing unit
15 to accomplish some particular set of functional capabilities. It will be appreciated that a wide variety of

data libraries may be provided in ROMs of respective memory modules 14 which may be readily
substituted for each other by removing one such memory module 14. Thus, a wide range of functions may
be performed by the data processing unit 15 of the calculator, each of which is accompanied by an

appropriate set of function labels to be assigned to a specific group of definable-function keys of the
keyboard 12 as will be hereinafter described. For example, one memory module may define the functions

associated with scientific tasks, another module may define business-related functions, another module may
define special engineering-related functions, etc.

SCEA EX. 1002 Page 339



SCEA Ex. 1002 Page 340

10

15

20

25

30

35

45

50

55

0 251 477

The data processing unit 15 has its own built-in memory section including both read-only-memory and
random access memory which may be referred to as the system memory 16. The system memory 16 of
the data processing unit 15 likewise includes an appropriate set of function labels to be assigned to the
definable-function keys. Where the data processing apparatus is an advanced scientific electronic calcula-

tor, as in one embodiment, the ROM of the system memory 16 would be provided with one or more sets of
function labels for each of the standard operation applications contemplated for the calculator. Thus, the

definable-function keys of the special group of keys included as part of the keyboard are subject to being
labelled either via the ROM of a plug-in memory module 14 or by the ROM of the system memory 16.

In the illustrated embodiment of the invention, the group of special keys 20 includes a plurality of
definable-function keys 21-25 arranged in a row beneath the display means 11. The display means 11
comprises a main display 26 on which data inputs from the keyboard 12 and/or computational results from

the data inputs appear. The display means 11 further comprises a dedicated display portion 27 disposed
beneath the main display 26 and in proximity to the underlying row of definable-function keys 21-25
comprising the group 20 of special keys whose functions and the labels therefore may be interactively
altered in accordance with the present invention. The dedicated display portion 27 is preferrably marked off
from the main display be a frame 30 which defines a plurality of display windows in the dedicated display
portion 27. The display windows 31-35 correspond to the definable-function keys 21-25 and are respectively
vertically aligned in registration with the special key corresponding thereto. Thus, each special key 21-25
has its own particular display window 31-35 of the dedicated display portion 27 as a site for the particular
function label symbol assigned to that special key. Since the display windows 31-35 of the dedicated

display portion 27 are located just above the respective special keys 21 -25 to which they correspond, the
function-identifying symbols applied to the display windows 31-35 are readiiy perceived by the operator of
the calculator to be the labels for the special keys 21-25. The frame 30 defining the display windows in the
dedicated display portion 27 is preferrably opaque, being frosted glass or plastic depending upon the
material of the transparent viewing panel of the display means 11.

The embodiment of the keyboard layout with identifying labels applied to individual keys as shown in
FIGURE 1 is but one arrangement suitable for use with the electronic calculator in accordance with the
present invention. It will be observed that the keys marked F1 —F5 of FIGURE 1 are the definable-function

keys 21-25 of the special group of keys 20. Furthermore, the function label on each key of the keyboard 12
other than the special group of keys 20 is the primary function for that key, and the upper label above the
key is the second function or alpha mode character for that key. The characters or symbols which are
shown above some of the keys are the shifted or second function character in alpha mode. In the latter
respect, the shift key ordinarily used to provide a capital letter from an alphabet key which is depressed to
change the status of certain keys to their second function as shown by the labels appearing above these
keys.

As previously explained, the definable-function keys 21-25 may be assigned a function and provided
with a label identifying that function via either the system memory 16 or the plug-in memory module 14 as
inserted within the socket 13. In addition, the present invention enables key-labelling of the definable-
function keys F1-F5 (Le. keys 21-25) in a user-devised program and to‘define the program labels where
execution of the program will begin when one of these keys F1-F5 is pushed. To this end, a DFN Function
is provided. The DFN function has several options, as follows:
DFN CLR clears all definable-function keys

DFN fx CLR clears the definition for one key

DFN fx GGG FF defines one key Fx to be labelled GGG in the display window and to begin execution at
program label FF

Fx == keys F1-F5

GGG = ASOII display label

FF = ASOII program label

The keyboard 12 further includes a DFN function key 36 generally described as a mode-define key
which is used for entering the defined DFN function into a user-devised program. Further, the keyboard 12
includes a plurality of application mode keys or menu keys 37 for performing a designated group of key-
function data inputs. Each of the application mode keys 37 upon actuation enables each of the definable-
function keys F1-F5 to be individually assigned a function label in a tree structure such that each definable-

function key may have a different function attributable thereto for each of the application mode keys 37. As
shown in FIGURE 1, the application mode keys or menu keys 37 are aligned in the penultimate row of keys
on the keyboard 12 and include the following keys:
l/O - input/output
FILES - data files
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STAT - statistics

CONV - conversions
NUM - numeric functions

FLAGS - flag manipulation
TESTS - conditional tests , . ~.

FUNC - system functions

LISTS - list categories

An example using the "CONV" (conversions) menu key 37 is described hereinafter in conjunction with
FlGUFIES 3a—3e.

it will be understood that the data processing unit 15 (which may be a microprocessor, such as

integrated circuit TMS 70046 available from Texas instruments incorporated of Dallas, Texas, for example)

includes a function label-assigning means as a suitable command signal generator responsive to the DFN
function as provided by the function-defining mode key 36 in a user-devised program or the application
mode keys 37 in a system operation program to assign a function label to each selected definable-function

key F1-F5 (keys 21-25). Graphics means 38 is operably coupled to the function label—assigning means of
the data processing unit 15 and is electrically connected to the display means 11 for driving the display

means 11 to provide visual symbols as labels on each of the display windows 31-35 of selected special

keys F1-F5 indicative of the function assigned thereto. The graphics means 38 may comprise any display
driver circuit suitable for selectively energizing components of the display means 11 to provide visible
alphanumeric symbols as appropriate.

The electronic calculator is provided with a suitable power supply (not shown) which may be either line-
connected to a source of alternating current or may be one or more batteries. in the iliustrated embodiment,

the calculator is of a size so as to be bottom thereof for a removable cover exposing a battery chamber

when removed. Thus, batteries may be readily replaced when they have been discharged during prolonged
use of the calculator.

By way of example, the definable-function keys F1 -F5 may be used in specific probiems such as:
Example: Find the number of liters in 5 gallons.

Referring to FIGURES 3a-3e of the drawings, the sequential operation as performed by the system
memory 16 in association with the data processing unit 15 will be described in illustrating how the
definable-function keys F1-F5 (21 -25) are provided with an assigned function and are labelled with a visual

symbol in the correSponding display window 31-35 of the dedicated display portion 27 corresponding
thereto. in FIGURE 3a. the on button on the keyboard 12 has been pressed to actuate the electronic

calculator, and the actuated state of the calculator is identified by the symbol "0" appearing in the main
display 26 of the display means 11. The conversion key CONV (i.e. an application mode or menu key 37) of
the keyboard 12 is then depressed, and the display means 11 takes on the form illustrated in FIGURE 3b.

In this state, the main display 26 identifies the system program application to be performed by the legend
"CONVERSIONS", while the respective window displays 31-35 of the dedicated display portion 27 visually
show the following legends for the respective definable-function keys F1 -F5:

__ _l. fiean i ng

T METRIC CONVERSIONS

G . DEGREES, RADIANS. GRADS
S - DEGREES. MINUTES. SECONDS
R
S

POLAR TO RECTANGULAR
NUMBER BASE CONVERSIONS

Thereafter, the definable-function key F1 (key 21) is pressed to indicate that a metric conversion is‘desired.

As depicted in FIGURE 30, the main display 26 now shows the legend "METRIC CONV.", whereas the
respective display windows 31 ~35 of the dedicated display portion 27 now show the symbol labels, as
follows:
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5 F1 F - C FAHRENHEIT-CENTIGRADE
F2 G — L GALLONS — LITERS

F3 # - K POUNDS — KlLOGRAHS
F4 l — c INCHES — CENTIMETERS

FS F - M ' FEET - METERS

7" Thereafter, since the problem is expreSSed as finding the number of liters in 5 gallons, the key representing
the number "5" is pressed, and the number "5" is displayed in the main display 26, as depicted in FIGURE
3d.

Since the definable-function key F2 (key 22) is effective to provide the conversion from gallons to titers,
it is then pressed, and the Computational result is displayed in the main display 26 as "LlTR 1832705892",

75 as shown in FIGURE 3e.

The symbols used in the foregoing example are defined in accordance with the CONV key program
application function, i.e. conversions. Redefinable-function labels for the definable-function keys 21-25 as
adopted for use with specific application mode or menu keys 37 found on the illustrated embodiment Of the
keyboard 12 of the electronic calculator shown in FIGURE 1 are as follows:20

25

C51: 1 VARIABLE
STATISTICS

. CLR. CLEAR STATISTICS REGISTERS : csz: 2 VARIABLE

. FRG: FREQUENCY FOR ENTRY STATISTICS
- MN : MEAN (1 VARIABLE)

STAT ------ : M— : SLOPE - INTERCEPT, x N : NUMBER OF POINTS

(STATISTICS): S : STANDARD DEVIATION /: Sx : SUM OF x's

- R : CORRELATION COEFFICIENT / : Sxx: SUM OF xcz's
: Y '= PREDICTED Y VALUE / : Lx t LAST x ENTERED

. SHH: SHOW STATISTICS VALUES--- x LFR: LAST FREQUENCY
\ <2 VARIABLE)

: iNT: INTEGER , \ = N : NUMBER OF POINTS
: FRC: FRACTION \: Sx : SUM OF X’S
8 R# I RANDOM NUMBER : Sy : SUM OF Y’S

NUM —------ . RN03 ROUND INTERNAL VALUE 2 Sxy: SUM OF xv's
(NUMERIC : SGNI SIGNUM : Sxx: SUM OF x*z's

FUNCTIONS) : LCM: LEAST COMMON MULTIPLE : Syy: SUM OF Y‘Z'S
: PF : PRIME FACTORS : LFR: LAST FREQUENCY ‘

50
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nnnFILES——————

I/O
(INPUT/
OUTPUT) :

TESTS—————— :
(CONDITIONAL:
TESTS) :

FUNC ———————

(SYSTEH
FUNCTIONS)

ALPHA------ 1

DE

CONV-------
(conversions):

t
2

ABS:

PUT:
GET:
CAT:
CD I
CF :
NAM:

TAP:

CIO:

PRT:

KH :

IF):
IF<=
IF==
DSZ:
Y/N:

STB:
RC8:
SEA:

DEL:
INS:
CHR:
LC :
RCA:
STA:
MRG:
COL:

MET:

DMS:

ANGI

P-R:

BAS:

0 251 477

ABSOLUTE VALUE Lyu

PUT PGH OR DATA IN FILES
GET PGM OR DATA FROM FILES
CATALOG DIRECTORY
CLEAR DIRECTORY
CLEAR FILE
NAME MODULE

3 RD :
TAPE STORAGE FUNCTIONS—~-: HRT:

' : VFY:
CALL I/O SUBROUTINE

: DEV:
PRINTER SETUP —-———---—-—= HID:

: HS 2
KEY HAIT

IF GREATER THAN
IF LESS THAN
IF EQUAL
DECREMENT AND SKIP IF ZERO
YES / NO INPUT TEST

STORE BYTE
RECALL BYTE

SUBROUTINE ASSEMBLY LANGUAGE

DELETE ALPHA CHARACTER
INSERT ALPHA CHARACTER
ENTER ASCII CHARACTER
SET LOWER CASE HODE
RECALL ALPHA REGISTER
STORE ALPHA REGISTER
MERGE ALPHA REGISTER

MOVE CURSOR TO COLUMN "##"

II###II

x F-C

METRIC CONVERSIONS—-—---—— nun-u
DEGREES. MINUTES. SECONDS

DEGREES. RADIANS, GRADS--—
R-G

DEC
HEX
OCT
23C
UN

POLAR TO RECTANGULAR

NUMBER BASE CONVERSIONS--—

G-L:
#-K:
I-C:
F-M:

D-R:
D-G:

LAST Y ENTERED

READ FROM TAPE
WRITE FROH TAPE
VERIFY TAPE

PRINTER DEVICE #
PRINTER WIDTH
WORD BREAK AT
END OF LINE

: FAHRENHEIT—CENTIGR,

GALLONS-LITERS
POUNDS—KILOGRAMS
INCHES—CENTIMETERS
FEET-METERS

DEGREES TO RADIANS
DEGREES TO GRADS

: RADIANS TO GRADE

: DECIHAL _
: HEX
: OCTAL
: 2’s COMPLEMENT
: UNFORHATTED
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CLR: CLEAR

FLAGS----- SF : SET FLAG
: RF : RESET FLAG

: TF : TEST FLAG

: REG: LIST REGISTERS
LISTS----- : PGH: LIST PROGRAM

LBL: LIST PROGRAM LABELS

ST : LIST MACHINE STATUS

A function key memory map for the disclosed embodiment is provided for each of a system-defined
application and a user-defined application. in the latter connection, twill be understood that the user-defined

application will also apply to the use of an external memory module 14 which has a particular data library
included in ROM. The following organization is utilized.

SYSTEM FI DISPLAY Fl ADDRESS
DEFINED

F2 DISPLAY F2 ADDRESS

F3 DISPLAY F3 ADDRESS

F4 DISPLAY F4 ADDRESS

F5 DISPLAY F5 ADDRESS

USER F I DISPLAY Fl FLAGS F I ADDRESS
DEFINED

F2 DISPLAY F2 FLAGS F2 ADDRESS

F3 DISPLAY F3 FLAGS F3 ADDRESS

F4 DISPLAY F4 FLAGS F4 ADDRESS

F5 DISPLAY F5 FLAGS F5 ADDRESS

The RAM in system memory 16 may be provided with a dedicated location for each of the key-labels
with an associated address in a physically adjacent location with respect thereto in the system memory 16.
A second set of user-label and associated addresses may likewise be assigned to physically adjacent
dedicated locations in the system memory 16 which may be adjacent to the first set of dedicated locations
if desired.

In the adopted embodiment of the calculator, the system-defined RAM allocation is as follows.

Byte # Contents

l-3 Display characters

4-6 Address 0F routine For key Fl

Bytes 1—6 are repeated for keys F2—F5.

The user-defined FlAM allocation takes the following form.
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Byte # ' Contents

l—3 Display characters

4 , Flags: 0=key Fl-not defined'

7 1=label addressing,

O=absolute addressing

6 1=deFined From library

, cartridge

5 l=deFined From user program

area

4 1=defined From a program

_ File

I 3—1 Not used _
0 1=Flle in RAM cartridge.

0=File on board

5—7 File name (iF program File)

8-9 Label or address oF routine For

key F1

Bytes 1—9 repeated For keys FZ-FS

The definable-function keys F1-F5 can be defined by the system, the user or operator, or may be
undefined. The user-DFN-in effect and system-DFN-in-effect flags determine which set of definitions is
used. if neither of these two flags is on, pressing any of the keys F1-F5 has no effect. The user definitions
for the keys F1-F5 can be recalled at any time, even if the system has redefined them, because two
separate areas of RAM are used for the definitions.

The function key definitions for the definable-function keys F1-F5 can be cleared as a group by
executing DFN and CLFi, or individually by executing (DFN Fx CLFl). The keys F1 ~F5 are defined one key

at a time be executing (DFN Fx:ddd@aa), where ddd represents the characters to be displayed in the
appropriate display window of the dedicated display portion, and aa is the label of the routine to be
executed when Fx is next pressed.

‘With respect to the use of replaceable plug-in memory modules 14 with the electronic calculator, it will

be understood that the substitution of one such memory module 14 for a memory module as inserted in the
electrical socket 13 will change the data library provided by such a memory module such that the function-

defining means of the system operation is effective to assign a function label to each of the definable-

function keys 21-25 reflecting the character of the data stored in the read-only-memory portion of the plug-
in memory module 14.

The third technique available in the electronic calculator according to the present invention for changing

the functions to be assigned to the definable-function keys 21-25 is via an operator-defined program. A
calculator-operated procedure for executing a user-devised program is illustrated in the flow chart compris-
ing FIGURES 4a and 4b. However, it will be understood that the same operating procedure is applicable to

the execution of a system program such as initiated by pressing an applicatiOn mode key or menu key 37

or as introduced by a memory module 14. Minor differences may include the program source being
maintained in ROM rather than RAM. Referring to FlGURE 4a. the user—devised program is initiated by
pressing the "RUN" key on the keyboard 12 as at 40 to initiate the program. Thereafter. the data

processing unit 15 accesses a step from the program source A as at 41, the program source being
maintained in a random access memory (RAM) portion of the internal system memory 16, and the

accessing of a step from the program being shown at 42. The procedure then compares the accessed step
with a predetermined data signature indicative of the function attributed to the mode-define key “DFN" as at
43. if the step is not the "DFN" function, the appropriate function called for by the step is executed as at 44

, and the procedure loops back to access another step from the program in the manner previously

10
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described. if the step is the "DFN" function, the procedure continues along the "yes" data path, and the
next step is accessed from the program as at 45. This program step is compared to the data definition for

the "CLR" function as at 46. if the comparison establishes that the step represents the "CLR" function, the
procedure continues along the "yes" data path to reset the user-DFN-in-effect flag as at 47, the user-DFN
characters, flags, and addresses are cleared as at 48, and the procedure returns to the program source A
as at 41.

if the decision is made that the program step at 46 is some function other than the function “CLR”, the

procedure continues along the "no" data path to a subsequent decision block 50 for determining whether
the step represents the function to be defined for any of the special keys F1-F5. If the step does not
conform to the function for any of the special keys F1-F5. the procedure continues atong the "no" data path
and returns to the program source A as at 41. if the decision is that the step is a definable function for any
of the special keys F1—F5, the procedure continues along the "yes" data path, and the next step is
accessed from the program as at 51. The procedure then reinstitutes a determination as to whether this

subsequent step has the function "CLFl" as at 52. if the answer is "yes", the user-DFN-in-effect flag is set,
and the characters, address and flags for a single user DFN definable-function key Fx are cleared as at 53.
Thereafter, a decision is made as at 54 as to whether any other special keys F1 -F5 are user-defined as to

their functions. If "no", the user-DFN-in-ei'fect flag is reset as at 55 and the procedure returns to the
program source A as at 41. if there are other special keys F1-F5 whose tunctions are user’detined, the

procedure continues along the "yes" data path from the decision block 54, returning to the program sourceA as at 41.

From the decision block 52, if it is determined that the program step in question is not the function

"CLR", the procedure continues along the "no" data path which is continued in FIGURE 4b. The procedure
then accesses tour more steps from the user-defined prOQram as at 58. The total of five steps is then
subjected to a comparison with the data format thereof as at 59 to determine whether all five steps are in
the ASCII code. if "no", an illegal field error as at 60 occurs, and the user must restate the user-devised

program to place it in the proper code format, in this instance requiring the data of the program steps to be
described in ASCll code. if the decision from the comparison of the program steps to appropriate ASCll
code as at 59 is "yes", the procedure continues so as to move the first three ASCll characters entered to

display the characters for the user DFN special key Fx as at 61. Thereafter, an appropriate flag byte is
stored, including bits for the label run, and port flags for the PGM (program), file. or library, are established
as at 62. The current file name then is moved to the address information for the user DFN special key Fx as
at 63, the last two ASCll characters are saved, being entered as the label for the user DFN special key Fx
as at 64, and the user-DFN-in-effect flag is set as at 65, with the procedure then returning to the program
source A as at 41. The user-devised program is now ready to be executed with the assigned functions to
the function-definable keys 21-25 being subject to display in the appropriate window displays 31-35 as
labels identifying the functions attributable to each special key 21 -25 in accordance with the previously-
described procedure illustrated in the flow chart of FlGURES 4a and 4b.

Using the procedure illustrated in flow chart form in FIGURES 4a and 4b, a program may be run in
which labels are assigned to the respective special keys F1-F5 (keys 21-25) during execution of the
program. For example, assume that the user-devised program is directed toward solving for the length of
the hypotenuse side of a right triangle, with sides a and b. Such a program enables the sides a and b of the

right triangle to be entered by using the appropriate definable-function keys therefor. Upon pressing <CAL>,
the program calculates the length of the hypotenuse. (if the keyboard is not in lowercase lock, [El A and ;
BEE! B used to enter the lowercase letters a and b.)

11

SCEA Ex. 1002 Page 346



SCEA Ex. 1002 Page 347

10

15

20

25

30

35

45

50

55

0 251 477

Egg Erogram Hnemonlcs Comments

0000 ‘ENTER SIDES? . .4 . Creates menu title

0011 DFN Flza oSA Defines Fl

0018 DFN F2:b oSB Defines F2

0025 DFN F5:CALoCH Defines F5

0032 HLT Stops program and

, 7 displays menu

0033 LBL SA Labels segment

0036 STO A HLT Stores side a in reg. A

0039 LBL SB Labels segment

0042 STO B HLT Stores side b in reg. B

0045 LBL CH , Labels segment

0048 (RCL A x‘2 Calculates hypotenuse

0052 + not. a x‘Z) SQR

0058 ‘HYP=' Creates alpha message

0062 COL 16 HRG - Merges result

0066 HLT Stops program

Thus, an electronic calculator has been disclosed in accordance with the present invention in which a

plurality of definable-function keys F1-F5 (special keys 21-25 of FIGURE 1) have been provided, the

functions of which may be assigned and labeled via three different techniques --i.e. the calculator operating
system, library application as provided by a specific plug-in memory module, and a user-devised program.

Although preferred embodiments of the invention have been specifically described. it will be understood
that the invention is to be limited only by the appended claims, since variations and modifications of the
preferred embodiments will occur to those skilled in the art.

Claims

1. A data processing apparatus comprising;

a data processing unit for receiving data inputs and providing data outputs indicative of the data inputs
and/or computations from such data inputs;

a keyboard including a plurality of individual keys operably associated with said data processing unit for
providing data inputs thereto in response to actuation of individual keys;

at least one key of said keyboard having a definable function subject to recharacterization to any one of a
plurality of functions; ,

means operably associated with said data processing unit to define a specific function to said at least one
definable-function key;

said data processing unit including means responsive to said function-defining means to assign a function
label to said at least one definable-function key;

display means operably associated with said data processing unit on which the data inputs from the

actuation of individual keys and/or computations resulting from such data inputs visually appear, said

display means being associated with said at least one key for visually indicating key label symbols defining
the function attributable to said key; and

graphic means operably associated with said function label-assigning means for providing a visual symbol
on said display means as a label for said at least one key indicative of the function assigned thereto.

12
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2. A data processing apparatus as set forth in Claim 1, wherein said keyboard includes a plurality of
keys having respective definable functions subject to recharacterization to any one of a plurality of
functions; and

said function—defining means being effective to define respective specific functions to each of said plurality
of definable-function keys, said function label-assigning means being effective to assign respective function
labels to each of said plurality of definable-function keys, and said graphic means being effective to provide
visual symbols on said display means as respective labels indicative of the functions assigned to each of
said definable-function keys.

3. A data processing apparatus as set forth in Claim 2, wherein said function-defining means is a mode—
define key on said keyboard separate from said definable-function keys and operable upon actuation to
enable data inputs from keys other than the definable-function keys to define the functions attributable to
each said definable-function key. ,

4. A data processing apparatus as set forth in Claim 3, wherein said keyboard further includes a

plurality of application mode keys for selective operation in performing a designated group of key-function
data inputs, each said application mode key upon actuation enabling each of said plurality of definable-
function keys to be individually assigned a function label in a tree structure such that each of said plurality
of definable-function keys may have a different function attributable thereto for each of the plurality of
application mode keys in response to the actuation thereof in the performance or respective groups of
functions assignable to the plurality of definable-function keys.

5. A data processing apparatus as set forth in Claim 2, wherein each of said plurality of definable-

function keys is arranged on said keyboard in the same localized area thereon in proximity to said displaymeans.

6. A data processing apparatus as set forth in Claim 2, wherein each of the keys of said keyboard has
plural at least first and second separate functions assignable thereto; and
at least one additional function-assigning key being included on said keyboard, said one additional function-

assigning key have first and second status positions and being alternatively positioned in one of the first

and second positions upon actuation to assign a first set of functions to the remainder of the keys on said
keyboard separate from said definable-function keys and actuatable to its second status position to assign a
second set of functions different from said first set of functions to said remaining keys.

7. A data processing apparatus as set forth in Claim 2, further including replaceable memory means
operably associated with said data processing unit and responsive to said function-defining means to assign
a function label to each of said definable-function keys reflecting the character of the data stored therein.

8. A data processing apparatus as set forth in Claim 2, wherein said keyboard further includes program
key means for selective actuation by an operator in defining an operator program, said function-defining
means being responsive to the selective actuation by said operator of said program key means to assign
respective function labels to each of said plurality of definable-function keys tailored to the use of such
definable-function keys in carrying out the operator-defined program.

9. A data processing apparatus comprising:

a data processing unit for receiving data inputs and providing data outputs indicative of the data inputs
and/or computations from such data inputs;

a keyboard including a plurality of individual keys operably associated with said data processing unit for
providing data inputs thereto in response to actuation of individual keys;

at least one key of said keyboard having a definable function subject to recharacterization to any one of a
plurality of functions;

means operably associated with said data processing unit to define a specific function to said at least one
definable-function key;

said data processing unit including means responsive to said function-defining means to assign a function
label to said at least one definable-function key;

display means operably associated with said data processing unit on which the data inputs from the
actuation of individual keys and/or computations resulting from such data inputs visually appear, said
display means including a dedicated display portion associated with said at least one key for visually
indicating key label symbols defining the function attributable to said key; and

graphic means operably associated with said function label-assigning means for providing a visual symbol
on said dedicated display portion as a label for said at least one key indicative of the function assigned
thereto.

10. A data processing apparatus as set forth in Claim 9. wherein said keyboard includes a plurality of
keys having respective definable functions subject to recharacterization to any one of a plurality of
functions;

13

SCEA Ex. 1002 Page 348



SCEA Ex. 1002 Page 349

10

15

20

25

30

35

40

45

50

55

O 251 477

said dedicated display portion of said display means having a plurality of separate dedicated display
windows respectively corresponding to each of said plurality of definable-function keys for visually
indicating the respective key label symbols defining the function attributable to each of said definable-
function keys;

said function-defining means being effective todefine respective specific functions to each of said plurality

of definable-function keys, said function label-assigning means being effective to assign respective function

labels to each of said plurality of definable-function keys, and said graphic means being effective to provide
a visual symbol on each of said plurality of dedicated display windows of said dedicated display portion as

respective labels indicative of the functions assigned to each of said definable-function keys.

11. A data processing apparatus as set forth in Claim 10, wherein said function-defining means is a
mode-define key on said keyboard separate from said definable-function keys and operable upon actuation
to enable data inputs from keys other than the definable-function keys to define the functions attributable to
each said definable-function key.

12. A data processing apparatus as set forth in Claim 11 wherein said keyboard further includes a

plurality of application mode keys for selective operation in performing a designated group of key-function
data inputs, each said application mode key upon actuation enabling each of said plurality of definable-

function keys to be individually assigned a function lable in a tree structure such that each of said plurality
of definable-function keys may have a different function attributable thereto for each of the plurality of

application mode keys in response to the actuation thereof in the performance of respective groups of
functions assignable to the plurality of definable-function keys.

13. A data processing apparatus as set forth in Claim 10, wherein each of said plurality of definable-

function keys is arranged on said keyboard in the same localized area thereon in proximity to said display

means, each of said plurality of definable—function keys being disposed in registration with the correspond-
ing dedicated display window in said dedicated diSplay portion of said display means.

14. A data processing apparatus as set forth in Claim 10, wherein each of the keys of said keyboard
has plural at least first and second separate functions assignable thereto; and

at least one additional function-assigning key being included on said keyboard, said one additional function-

assigning key having first and second status positions and being alternatively positioned in one of the first

and second status positions upon actuation to assign a first set of functions to the remainder of the keys on

said keyboard separate from said definable-function keys and actuatable to its second status position to
assign a second set of functions different from said first set of functions to said remaining keys.

15. A data processing apparatus as set forth in Claim 10, further including replaceable memory means

operably associated with said data processing unit and responsive to said function-defining means to assign
a function label to each of said definable-function keys reflecting the character of the data stored therein.

16. A data processing apparatus as set forth in Claim 10, wherein said keyboard further includes

program key means for selective actuation by an operator in defining an operator program, said function-
defining means being responsive to the selective actuation by said operator of said program key means to
assign respective function labels to each of said plurality of definable-function keys tailored to the use of
such definable-function keys in carrying out the operator-defined program.

17. A data processing apparatus as set forth in Claim 10, further including a housing in which said data
processing unit is disposed, said keyboard being arranged on said housing below said display means;
said display means being disposed on said housing to position the dedicated display portion thereof as the
lower portion of said display means in juxtaposition with said plurality of definable-function keys therebelow,

with each of said definable-function keys being positioned in vertically registering alignment with the
corresponding dedicated display window of said dedicated display portion relating thereto.

18. A data processing apparatus as set forth in Claim 17, wherein said apparatus is a hand-held
electronic calculator.
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