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Scotland, dated Aug. 25, 1992, bates No. KY0006926-6927,
KYO008809.

Note from Rainer Thonnes to Paul Doran re modifications and
barcodes, Mar. 9, 1995, bates No. DQ 01304-1308.

DataQuill a report by Colin Bill and Anthony Hopkin, dated Apr. 7,
1995, bates No. DQ 02018-2029.

Jan Orkisz deposition testimony excerpts, dated Mar. 30, 2005,
numbered EX12-187 to -219.

Company formation documents of Winfair Systems (Scotland)
Limited, 1991, bates No. KYO006940-6958.

Rainer Thonnes Declaration, dated Jul. 25, 2005, numbered EX14-
239 to -240.

Letter from Kim Robb to Rainer Thonnes, dated May 29, 1991,
bates No. RT000001-2.

“DATAQUILL,” Winfair Systems Limited., Scotland, 1992, bates
No. DQ0900; AT000002 (produced by Alec Tait).

Patents Status Information, UK Patent Office, dated May 19, 2005,
Register Entry for GB2282906, dated May 2001; Notification of
Grant, The Patent Office, UK, dated Oct. 1, 1996, Request for Grant
of a Patent, DataQuill Ltd., UK, dated Oct. 13, 1993m bates No.
EX17, BIF002779-82, BIF002856-57.

Excerpt of UK Patent Application GB 2,282,906 A publication,
DataQuill Ltd., dated Apr. 19, 1995, bates No. EX18, BIF002810-
2818.

UK Patent Law, dated Jun. 1, 1991, numbered EX19-261 to -263.
Francis J. Callaghan Deposition excerpts (Handspring), Mar. 4,
2002, numbered EX25-307 to -313.

Paul Doran Deposition excerpts, dated Mar. 24, 2005, numbered
EX26-314 to -323.

Paul Doran Deposition excerpts (Handspring), dated Mar. 4, 2002,
numbered EX27-324 to -333.

Garry D. Robb Deposition excerpts (Handspring), dated May 31,
2002, numbered EX28-334 to -337.

Francis Callaghan Deposition excerpts, dated Feb. 23, 2005, num-
bered EX29-338 to -365.

“AT&T EO 440 Personal Communicator available in Phone Cen-
ters,” dated Jun. 30, 1993 and Jul. 3, 2001, bates No. EX30,
BF1001705-06.

“Personal digital assistants win a hand,”Computer Line, dated Sep.
28, 1993, numbered EX30-368 to -69.

Business, San Diego Tribune, dated Sep. 17, 1993, numbered
EX30-370-71.

Copyright Certificate of Registration “AT&T EO Personal Com-
municator: The Digital Nomad’s Guide,” dated Jul. 5, 1994, num-
bered EX31-372-373.

Pages of “AT&T EO Personal Communicator The Digital Nomad’s
Guide,” Copyright ® 1993, numbered, EX32, EX32-374 to -395,
KYO0005340-5342.

Behind the Wheel of the First Zoomer and Newton PDAs, Byte,
Sep. 1993, bates No. EX33, KY0005919-5921.

Advertisement, Casio Zoomer, Los Angeles Times, Oct. 10, 1993,
bates No. EX34, KYO007390-91.

“The Wireless Factor,” Byte, Oct. 1993, bates No. KYO005890.
“EO’s Personal Communicator Ushers In a New Era,” Byte, Mar.
1993, bates No. KYO005917.

“State of the Art Client/Server Frees Data,” Byte, Jun. 1993, bates
No. KYO5918.

“PDAs Arrive But Aren’t Quite Here Yet,” Byte, Oct. 1993, bates
No. KY0005898-900.

“Some Computer Science Issues In Ubiquitous Computing,” pp.
75-85, Communications of the ACM, Jul. 1993, bates No.
KYO009071-82.

Excerpts of application file for US pat. 5537608, bates No.
KYO009083-111.

Excerpts of “IBM’s Personal Computer,” Que Corporation, Copy-
right ® 1982, bates No. KYO009116-21.

“The Complete Error Free System to Save Your Company Time and
Money”, Winfair Systems (Scotland) Limited, 1992, bates No.
EX35-402 - 403; DQO00914-15; DQO00916-17; DQ02417-18;
DQ02409-10; AT000003-4.

Letter from Office of the Chief Advisor to the States, States of
Jersey, 26™ Oct. 1993, bates No. DQ02149-50.
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Business plan, RHS/BTS/DataQuill, bates No. DQ01969-2011.
Memo., Communication Protocol Revised Specification of
DataQuill/Computer, DataQuill, R. Thonns, Apr. 2, 1992, bates No.
DQO0031-34; DQ02405-06.

DataQuill System I Serial and Modem Versions User Manual,
DataQuill Limited, bates No. DQ02330-59.

Dataquill User Manual, partial, bates No. DQ00544-57.

Type Examination Certificate No. BABT/95/2886, British Approv-
als Board for Telecommunications, dated Aug. 21, 1995, bates No.
DQ02242-44.

Production Quality Assurance Approval No. 0736, British Approv-
als Board for Telecommunications, dated Jul. 31, 1995, bates No.
DQ02246-47.

DataQuill Patent Protected System, DataQuill Ltd., 1995, bates No.
DQ03393-94.

“Barcode pens keep stock of business,” Sunday Times, Jun. 18,
1995, bates No. DQO1159.

“Worth Watching,” Della Bradshaw, Financial Times, dated Aug. 4,
1994, bates No. DQ00377.

“Surprise AOL Wins,” Fortune, dated Mar. 30, 1998, bates No.
DQO00071-79.

Invoice re Consultancy Services of Dr R Thonnes, Department of
Computer Science—Apr. & May 1993, dated Jul. 22, 1993, bates
No. DQ00092.

The Bar Code Color Book, Symbology Inc., Table 4 continued, Feb.
2, 1989, bates No. DQ01034-39.

UPC Check Digit Calculation [etc.], Symbology Ltd, ® Copyright
1991, bates No. DQ01040-46.

PENpal, Reader Software for the Datawand Barcode, bates No.
DQO01056.

Telxon Application Story, Telxon Limited, bates No. DQ01760-62.
Fax transmission, Telxon Limited, dated Jul. 7, 1993, bates No.
DQO1759.

Text systems, Text Systems Ltd, Sep. 28, 1993, bates No. DQ01889-
94.

SDT Noveau terminal de saisie de donnees, Symbol Technologies
Inc., 1990, bates No. DQ01895-96.

PDT Plus Portable Data Collection Terminal, Symbol Technologies
Inc., 1990, bates No. DQ01897-98.

“The pen is mightier . . . ”, Automatic .D. News Europe, Jun. 1995,
bates No. DQ02291-92.

Bar Code Symbologies, pp. 11-18, 27-28, bates No. DQ02419-26,
DQ02443-44.

Telxon Portable 24-Column Microprinter, Telxon Limited, ® Copy-
right 1984, bates No. DQ0251-52.

Various letters to/from DataQuill Ltd. re licensing issues, dated
1995 to 1999, bates No. EX36, DQ00304; DQ00214; DQ00207;
DQO00447; DQO0521-23; DQ 1711 - 12; DQ 2545; DQ2595; DQ
3306 - 07; DQ 3309; DQ 3352 - 54; DQ 3363 - 68; DQ 3404; DQ
3449; DQ 3573; DQ 3573; DQ 3615.

Letter to F J Callaghan, Nokia, dated May 1, 1997, bates No. EX37,
DQ 3309.

General Notes on the DataQuill, Rainer Thonnes to Frank Cal-
laghan, dated Feb. 8, 1998, bates No. EX38, DQ 00115-118.
Claim Chart of Kyocera Wireless re claim No. 31, dated Jun. 7,
2005, numbered EX39-437 to -449.

Claim Construction Order, DataQuill Ltd. v. Kyocera Wireless,
dated May 11, 2005, numbered EX40-450 to -467.

Declaration of Royce W. Fletcher, dated Jun. 7, 2005, numbered
EX41-468 to -511.

Excerpts from Markman Hearing Transcript, dated May 3, 2005,
numbered EX42-512 to -517.

Pages from “The Official Guide to the Prodigy Service,” ® 1991,
bates No. EX47, KY0005411-29.

Order Denying Defendant’s Motion for Summary Judgment and
Partial Summary Judgment, filed Jul. 22, 2005.

Excerpt of Expert Report of Royce W. Fletcher, Kyocera Wireless,
dated Mar. 2005, numbered EX52-766 to -767.

Excerpt of Verified Expert Report of Edward Koch, dated Mar. 22,
2005, numbered EX53-768 to -769.

Claim Chart of Kyocera Wireless, dated Jun. 7, 2005, numbered
EX56-855 to -863.

Plaintiff’s Memorandum of Points and Authorities in Opposition to
Kyocera’s Motion for Summary Judgment, dated Jun. 27, 2005.
Plaintiff’s Responses to Kyocera’s Motion for Summary Judgment,
dated Jun. 27, 2005.

DataQuill’s Separate Statement of Facts in Opposition to Kyocera’s
Motion for Summary Judgment, dated Jun. 27, 2005.

Notice of Lodgment of Exhibits, dated Jun. 27, 2005.
Memorandum of Points and Authorities in Support of Kyocera’s
Motion for Summary Judgment re Patent No. 6,058,304, dated Jun.
7, 2005.

Separate Statement of Material Facts in Support of Kyocera’s
Motion for Summary Judgment and Partial Summary Judgment re:
U.S. Patent No. 6,058,304, dated Jun. 7, 2005.

N. Rhys Merrett Deposition Transcript excerpt, dated Apr. 16, 2002,
bates No. EX21, FW11515; FW11528; EX21-266-67.
Superseding Claim Construction Order for United States Patent No.
6,058,304, DataQuill Ltd. v. Kyocera Wireless, dated Jul. 1, 2005.
Supplemental Declaration of Royce W. Fletcher in Support of
Kyocera’s Motion For Summary Judgment and Partial Summary
Judgment, dated Jul. S, 2005.

Letter from Frank Callaghan to Lawrence D’arcy, dated Dec. 5,
1997, bates No. EX57, DQ 00304.

DataQuill, DataQuill Ltd., dated post Feb. 1996, bates No. EX58,
DQ 00651-52.

DataQuill, DataQuill Ltd., dated post Feb. 1996, bates No. EX 59,
DQ 00527.

Letter, Frank Callaghan to Chris James/Bill Gates re DataQuill Ltd.,
dated Jul. 12, 1998, bates No. EX60, DQ 01711-12.

Facsimile from Sue Powell to Frank Callaghan re Meeting at Psion
Industrial, dated Jul. 30, 1997, bates No. EX61, DQ 03544-48.
DataQuill’s Rule 26(a)(1) Initial Disclosure, dated Jun. 30, 2003.
U K. Patent Application 9600804.0, dated Jan. 17, 1996.
Excerpts of Paul Doran Deposition, dated Mar. 24, 2005, EX67, pp.
1, 52.

Excerpts of Markman Hearing, dated May 3, 2005, EX69, pp. 1,
261.

Excerpts of Rainer Wilhelm Thonnes deposition, dated Mar. 29,
2005, EX70, pp. 1, 87.

Expert Report of Royce W. Fletcher, Kyocera Wireless, dated Mar.
1, 2005, EX71, pp. 1-24; Exhibits I, II, III, IV and V.

Pages of Intel Product Guide, dated 1990, bates No. EX72,
KY0009112-15.

Exerpts of Supplemental Expert Report of Royce W. Fletcher
relating to validity, Kyocera Wireless, dated Aug. 5, 2005, SUP-1
to -4; OBV__SUP-1 to -38; IMP__SUP-1 to -3; DOC__SUP-1 to -2;
Attachment I, Attachment II.

Expert Report of Lawrence J. Goffney, Jr., Kyocera Wireless, dated
Mar. 1, 2005, EX74, pp. 1-24; Exhibit A.

Reply Memorandum of Points and Authorities in Support of
Kyocera’s Motion for Summary Judgment and Partial Summary
Judgment re Patent No. 6,058,304, dated Jul. 5, 2005.
DataQuill’s (Second) Ex Parte Motion To Strike Certain New
Exhibits And Theories Re Kyocera’s Motion For Summary Judg-
ment, dated Jul. 15, 2005.

Kyocera’s Responses to DataQuill’s Separate Statement of Facts in
Opposition to Motion for Summary Judgment or Partial Summary
Judgment, dated Jul. S, 2005.

Notice of Lodgment, dated Jul. 11, 2005.

Declaration of Alec Tait in Support of Kyocera’s Reply Regarding
its Motion for Summary Judgment and Partial Summary Judgment
re: U.S. Patent No. 6,058,304, dated Jul. 5, 2005.

Kyocera’s “Ex Parte Application Correting Typographical Error”;
Dain Declaration, dated Jul. 12, 2005.

Plaintiff’s Response To Kyocera’s “Ex Parte Application Correcting
Typographical Error”; Dain Declaration, dated Jul. 15, 2005.
Declaration of John S. Kyle in Reply Regarding Defendant Kyocera
wireless Corp.’s Motion for Summary Judgment and Partial Sum-
mary Judgment, dated Jul. 5, 2005.

Declaration of Victor M. Felix in Support of Kyocera Wireless
Corp.’s Motion for Summary Judgment and Partial Summary Judg-
ment, dated Jul. 5, 2005.

Provision of a copy of the minutes in accordance with Rule 76(4)
EPC, in EPO, dated Feb. 2, 2001.
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Grounds for Appeal and attached Feb. 21, 2005 Decision of the
Board, and cumulative list of cited art, in EPO, dated Jul. 13, 2005.
Docket sheet, Documents for application No. 94927728, dated Jul.
21, 2005.

Docket sheet, Documents for application No. 98200196, dated Jul.
21, 2005.

“The Global System for Mobile Communication,” M. Mouly,
Copyright ® 1992, excerpts, cover pages, pp. 67-71.

Photograph, the “Dataquill” in action, Winfair Systems, bates No.
ORKO000001-2 (produced by Jan Orkisz).

Notes re “Scan Tech. Jun. 237, bates No. ORK000003.

Memo., Winfair Systems (Scotland) LImited, Feb. 26, 28 1992,
bates No. ORK000004-9.

Memo., Winfair Systems (Scotland) Limited, 1992, bates No.
ORKO000010-16.

Dataquill projected sales for 1992, Winfair Systems (Scotland)
Limited, 1992, bates No. ORK000017.

Meeting agenda, Winfair Systems (Scotland) Limited, 3™ Aug.
1992, bates No. ORK000018.

Notes, Winfair Systems (Scotland) Limited, bates No. ORK000019-
20.

Minutes of meeting held, Winfair Systems (Scotland) Limited, 14%
Jul. 1992, bates No. ORK000021-22.

Dataquill specification, Winfair Systems (Scotland) Limited, bates
No. ORK000023.

Letter to Winfair Systems (Scotland) Ltd. from Jan K. Orkisz,
Winfair Systems (Scotland) Limited, 7% Sep. 1992, bates No.
ORKO000024.

Overdraft guarantee, Winfair Systems (Scotland) Limited, Mar. 2,
1992, producted by Jan Orkisz.

Share Certificate, Winfair Systems (Scotland) Limited, May 28,
1992, bates No. AT00001.

1988 CCITT Blue Book, www.nmedia.nte/docs/ccitt/1988, Feb. 9,
2005, bates No. KY0005562-67.

Matrix Bar Code Symbologies, www.aimglobal.org/aimstore/
matrixsymbologies.htm, Mar. 23, 2004, bates No. KYO005672-74.
“Sharp’s Non-Newtonian PDA,” Byte, dated Oct. 1993, bates No.
KY0005884-89.

“The future of pen computing,” Byte, dated Mar. 1992, bates No.
KYO0005894.

“Fase of use is relative,” Byte, dated Oct. 1993, bates No.
KY0005901-04.

“Rough Gems: first pen systems show promise, lack refinement,”
Byte, dated Apr. 1992, bates No. KY0O005905-10.

What’s New Systems, Byte, dated Jan. 1992, bates No.
KYO0005897.

Dataquill 1 Prototype, Winfair Systems Ltd., bates No. AT000005.
Memo., Requirements for Cherry International, Winfair Systems
Ltd., bates No. AT000006-07.

Tait to Grange Galleries, Winfair Systems Ltd., 27™ Jul. 1992, bates
No. AT000008-09.

Item systems fax to Winfair Systems Ltd., Jun. 17, 1992, bates No.
AT000010.

Fax from Jan Orkisz, Winfair Systems, Jun. 19, 1992, bates No.
AT000011.

Brief Specification of the DataQuill, R. Thonnes, 1995 or 1996,
bates No. DQ02407.

Memo, re DataQuill specification, dated Sep. 10, 1993, bates No.
DQ00094-97.

Non-disclosure Agreement, dated Sep. 24, 1993, bates No.
DQO01887-88.

Note from R. Thonnes to G. Robb, dated Oct. 19, 1993, bates No.
DQ02088.

Gupta carving niche in PC LAN development; local area network;
Company Profile, Software Magazine, vol. 13 ; No. 4 ; p. 118, dated
Mar. 1993.

Modeling transaction integrity: how CASE tools illustrate the
relationships between transactions and data; computer-aided soft-
ware engineering; Application Strategies; Tutorial, DBMS, vol. 6;
No. 1; p. 62, dated Jan. 1993.

Using stored procedures and triggers; Application Strategies; Tuto-
rial, DBMS, vol. 5; No. 10; p. 66, dated Sep. 1992.

The goal: a real network; how the testing methodology for the
servers was created; includes related article on Structured Query
Language Statements; What’s the Right Size?, Corporate Comput-
ing, vol. 1; No. 1; p. 133, dated Jun. 1992.

The future of pen computing, Part 2, Byte, dated Apr. 1992, bates
No. KYO005891-93.

Wireless Mobile Communications, Byte, Feb. 1993, pp. 147-154,
bates No. KYO009061-67.

DataQuill Ltd. v. Kyocera Wireless Corp., United States District
Court for the Southern District of California, Certificate of trans-
lation of JP 1 314462, dated Dec. 19, 1989 producted by Kyocera
Wireless, dated Apr. 20, 2005, bates No. KY0009043.

Telnet protocol specification, Network Working Group, dated May
1983, bates No. KY0009044-60.

Responsive Office Environments, Communications of the ACM,
dated Jul. 1993, pp. 84-85, bates No. KYO009071-72.

Some Computer Science Issues in Ubiquitous Computing, Com-
munications of the ACM, dated Jul. 1993, pp. 75-84, bates No.
KY0009073-82.

DataQuill Ltd. v. Kyocera Wireless Corp., United States District
Court for the Southern Distric of California, Photographs produced
by Kyocera Wireless Corp., bates No. KY0009234-53.

One chip to bind all cell phone functions, CNET News.com, dated
May 4, 2005, bates No. KY0009236.

The Single Chip Cellphone—Not just talk anymore, www.
abiresearch.com/products/insight, dated Feb. 28, 2005, bates No.
KY0009237-38.

QUALCOMM announces single chip Mobile Station Modem ASIC,
Business Wire, Inc., Business Wire, dated Mar. 2, 1993.
Firmware for Dataquill hand held bar code reader unit, R. Thonnes,
Univ. of Edinburgh, ver. Jan. 8, 1992, KYO007016-66; ex. D-71.
U.S. Appl. No. 08/111,531, copy dated Dec. 23, 2004, bates No.
KY0006748-80.

Communications get personal, Byte, dated Feb. 1993, bates No.
KY0005911-16.

DataQuill Ltd. v. Kyocera Wireless Corp., United States District
Court for the Southern District of California, Report and Recom-
mendation for Order Granting in Part and Denying In Part
Kyocera’s Motion To Continue Trial, To Compel Production of
Documents And For Sanctions Based On New Evidence, dated Sep.
6, 2005 (15 pages).

DataQuill Ltd. v. Kyocera Wireless Corp., United States District
Court for the Southern District of California, Order Granting In Part
and Denying In Part Kyocera’s Motion To Continue Trial, dated
Sep. 6, 2005 (4 pages).

DataQuill Ltd. v. Kyocera Wireless Corp., United States District
Court for the Southern Distric of California, deposition transcript of
Francis Callagham, dated Mar. 23, 2005 (130 pages).

DataQuill Ltd. v. Kyocera Wireless Corp., United States District
Court for the Southern District of California, Defendant Kyocera
Wireless Corp’s Memorandum of Fact and Law Re: Patent No.
6,058,304 [Local Rule 16.1 (£)(2) & (3)], dated Aug. 14, 2005 (34
pages).

DataQuill Ltd. v. Kyocera Wireless Corp., United States District
Court for the Southern District of California, deposition transcript
of Paul Doran, dated Mar. 24, 2005 (160 pages).

DataQuill Ltd. v. Kyocera Wireless Corp., United States Distric
Court for the Southern District of California, deposition transcript
of Gary Robb, dated Apr. 15, 2005 (204 pages).

DataQuill Ltd. v. Kyocera Wireless Corp., United States District
Court for the Southern District of California, deposition transcript
of Jan Orkisz, dated Mar. 30, 2005 (124 pages).

English translation of Decision of Rejection (titled “Copy of Deci-
sion of Rejection”) directed against Japanese patent application No.
511431/95, Feb. 5, 2004 (2 pages).

Court’s Order On Motions In Limine and Motion to Bifurcate Trial
[115, 118-124, and 128], DataQuill Ltd. v. Kyocera Wireless, dated
Nov. 7, 2005.

Defendant’s Trial Exhibits, DataQuill Ltd. v. Kyocera Wireless,
dated Nov. 3, 2005.

Plaintiff’s Notice of Reduced Number of Asserted Claims for Trial
Pursuant to Court’s Request, DataQuill Ltd. v. Kyocera Wireless,
dated Nov. 3, 2005.
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Court’s Order Granting In Part Defendant’s Motion for Partial
Reconsideration of the Markman Ruling Construing the Claim Term
“Reading Sensor” In United States Patent Number 6, 058,304,
DataQuill Ltd. v. Kyocera Wireless, dated Oct. 25, 2005.

Court’s (Second) Superseding Claim Construction Order, DataQuill
Ltd. v. Kyocera Wireless, dated Oct. 25, 2005.

Defendent Kyocera’s Points and Authorities In Support Of Motion
to Augment Record on Kyocera’s Motion In Limine No. 1 of 7,
DataQuill Ltd. v. Kyocera Wireless, dated Oct. S, 2005.
Defendant Kyocera’s 35 U.S.C. Section 282 Disclosure, DataQuill
Ltd. v. Kyocera Wireless, dated Sep. 30, 2005.

Plaintiff’s Response to Defendant’s Seven Motions In Limine,
DataQuill Ltd. v. Kyocera Wireless, dated Aug. 15, 2005.
Plaintiff’s Notice of Lodgment of Exhibits in Response to
Kyocera’s Seven Motions in Limine, DataQuill Ltd. v. Kyocera
Wireless [certain additional exhibits not under seal], dated Aug. 15,
2005 [Exhs. Nos. 7, 8, 9, 10].

Defendant Kyocera’s Motion in Limine No. 1 of 7, DataQuill Ltd.
v. Kyocera Wireless, dated Aug. 1, 2005.

Defendant Kyocera’s Notice of Lodgment Of Exhibits In Support
Of Kyocera’s Motions In Limine Nos. 1 Through 7, DataQuill Ltd.
v. Kyocera Wireless [certain additional exhibits not under seal],
dated Aug. 1, 2005 [Exhs. Nos. 5, 6, 7, 8].

Handwritten notes, dated Apr. 26, 1993 [RT0000003; DX 1952].
Letter from G. Robb to R. Thonnes to Don Anderson (ATC
Systems), dated Jan. 29, 1996 [RT000006 - RT000006; DX 1954].
Fax message from R. Thonnes to Don Anderson (ATC Systems),
dated Jan. 29, 1996 [RT000006 - RT000006; DX 1954].

Letter from PW. Michel to R. Thonnes, dated 26® Jan. 1996
[RT000008; DX 1955].

Handwritten notes and drawings, dated Feb. 1, 1995 [RT000010;
DX 1956].

Portions of draft article with handwriiten notes, dated Feb. 29, 1995
[RT000023 - RT000026; DX 1958].

Letter from G. Robb to R. Thonnes with attached article by John
Vellam, dated Mar. 3, 1995 [RT000027 - RT000032; DX 1959].
Fax from G. Robb to R. Thonnes with handwritten notes, dated Jul.
26, 1995 [RT000033 - RT000034; DX 1960].

Fax from Doran to Thonnes with attached fax from Simon Taylor to
Doran (Jul. 12, 1995) re modern data throughput, dated Jul. 17, 1995
[RT000035 - RT000038; DX 1961].

Abstract re the Address Decoding Scheme used in the DataQuill
Barcode Reader Pen, R. Thonnes, Nov. 1995 [RT000039 -
RT000040; DX 1962].

Schematic of DataQuill CPU board, RWT, dated Feb. 1, 1995
[RT000041 - RT000043; DX 1963].

Delivery / shipping form for Pen Motherboard, ATCS, dated Jan. 9,
1995 [RT000044; DX 1964].

Fax message from R. Thonnes to Don Anderson ATCS, dated Sep.
6, 1995 [RT000045; DX 1965].

Fax message from G. Robb to R. Thonnes re questions from
marketing department, DataQuill Ltd., dated Jul. 11, 1995
[RT000046; DX 1966].

Fax message from R. Thonnes to Jim Campbell, dated Aug. 29,
1995 [RT000047; DX 1967].

Memorandum, dated Aug. 1995 [RT000049; DX 1968].

List of Setups for Rockwell RC2324ACE Modem, dated Aug. 29,
1995 [RT000050; DX 1969].

Fax message from G. Robb to R. Thonnes sending modern settings
on DQ, dated Aug. 3, 1995 [RT000051 - RT000052; DX 1970].
Letter from R. Thonnes to Reg Brailey, dated May 25 1995
[RT000057 - RT000058; DX 1971].

Fax from R. Thonnes to P. Doran, DataQuill Ltd., dated Apr. 25,
1995 [RT000059; DX 1972].

Fax from P. Doran to R. Thonnes to Doran, dated Jan. 27, 1995
[RT00060 - RT000065; DX 1973].

Specification of DataQuill Computer Communications Protocol,
DataQuill Ltd., R. Thonnes, dated 2°? Apr. 1992 as revised in 1%
Feb. 1995 [RT000066 - RT000069; DX 1974].

Note from F. Callaghan to R. Thonnes with attached letter from
Instaspect, DataQuill Ltd., dated Apr. 27, 1995 [RT000070 -
RT000071; DX 1975].

Iceland (foods) sample bar codes, Instaspect Ltd., dated May 3,
1995 [RT000072 - RT000074; DX 1976].

Parts list for DataQuill CPU Board, DataQuill Ltd., dated Jan. 13,
1995 [RT000075 - RT000076; DX 1977].

Letter from R. Thonnes to P. Doran, dated Mar. 9, 1995
[RT00077 - RT000078; DX 1978].

Fax message from R Brailey to D. Anderson, ATCS, R. Thonnes re
circuit diagram & short on C9, dated Feb. 27, 1995 [RT000079 -
RT000082; DX 1979].

Fax message from P. Doran to R. Thonnes re problems, dated Feb.
15, 1995 [RT000083 - RT000084; DX 1980].

Letter from G. Robb to R. Thonnes, dated Feb. 16, 1995
[RT000085; DX 1981].

Letter from Kim Robb to R. Thonnes, undated [RT000086; DX
1982].

Artwork / Media dispatch note, Photo Circuits art work, dated Jan.
20, 1995 [RT000087; DX 1983].

Fax message from R. Brailey to R. Thonnes re REM G. Robb Wand
PCB Rev. B 1995 MODS, dated Jan. 23, 1995
[RT000088 -RT000096; DX 1984].

Brief Specification of the DataQuill, DataQuill Ltd., Jan. 23, 1995
[RT000097; DX 1985].

Message to Jim from PCD Ltd., dated May 29, 1991 [RT000098 -
RT000103; DX 1986].

Modern XTALS and Associated Capacitors, dated Jul. 8, 1991
[RT0000104; DX 1987].

Parts list for modern version three, dated Sep. 17, 1992
[RT000112 -RT000114; DX 1988].

Document : “DataQuill v. Kyocera, Oversized Document, Feb. 12,
1991 Handheld Unit V2B Barcode Reader sheet 1 of 2 schematic
drawing” [RT000115; DX 1989].

Document: “DataQuill v. Kyocera, Oversized Document: Barcode
Reader Modem Card V3 sheet 1 of 3 schematic drawing”
[RT000116; DX 1990], no date listed.

Document: “DataQuill v. Kyocera, Oversized Document: Barcode
Reader Modem Card V3 sheet 2 of 3 schematic drawing”
[RT000117; DX 1991], no date listed.

Document: “DataQuill v. Kyocera, Oversized Document: Barcode
Reader Modem Card Line Interface sheet 3 of 3 schematic drawing”
[RT000118; DX 1992], no date listed.

Document: “DataQuill v. Kyocera, Oversized Document: Sche-
matic Drawing” [RT000119; DX 1993], no date listed.

The Potential Market for the DataQuill, prepared by CIT Research
for Highlands and Islands Enterprise, dated Feb. 14, 1994
[DQO01026; DX 1694].

DataQuill’s Response to kyocera’s First Set of Interrogatories,
DataQuill Ltd.v. Kyocera Wireless, [certain non-confidential por-
tions], dated Feb. 9, 2005 [DX 2016, pp. 1-3; 12-21].

DataQuill’s Response to Kyocera’s Second Set of Interrogatories,
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HAND HELD TELECOMMUNICATIONS AND
DATA ENTRY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 09/548,565, filed Apr. 13, 2000 now aban-
doned, which is a continuation of U.S. patent application
Ser. No. 08/619,682, filed May 23, 1996 (now U.S. Pat. No.
6,058,304), which was the National Stage of International
Application No. PCT/GB94/02101, filed Sep. 27, 1994, each
of which is hereby incorporated by reference.

FIELD OF THE INVENTION

This invention relates to data entry systems, to applica-
tions of such data entry systems and to equipment for use
therewith.

BACKGROUND

UK patent GB-B-2,202,664 describes an example of an
application for a data entry system for the automated order-
ing of merchandisable items. Merchandisable items are
represented in a printed catalogue or other form of list and
are associated with bar codes. A merchandise ordering unit
comprises a bar code reader with a telephone transmission
capability for use in selecting one or more items from the
catalogue and transmitting electronically an order for the
merchandise to a processing centre over the public telephone
network. The orders for the merchandisable items received
in this way are processed in the processing centre. As
described, the hand held data entry terminal comprises a
calculator-like processing unit with a pen-like bar code
reader wand electrically connected to the processing unit via
a flexible cable. The processing unit includes a display for
displaying information and a telephone transmission capa-
bility for transmitting captured data via the telephone net-
work. Although this system works well, it is rather bulky and
can be somewhat inconvenient in use as it requires two
handed operation, one hand for the processing unit and one
hand for the wand. Alternatively, if the processing unit is not
carried all the time, it needs to be located in a position where
the display on the processing unit can be seen and the keys
on the processing unit can be operated. It will be appreciated
that particularly where the processing unit is being carried in
the hand, operation of the keys on it while holding the wand
requires considerable dexterity.

European patent application EP-A-0,094,571 describes a
self-contained portable data entry terminal positioned within
a portable wand-type enclosure. The wand contains a bar
code optical reader, signal conditioning electronics, a micro-
processor, a memory and a rechargeable battery. The optical
reader is operable as a transmitter/receiver so that readout of
data stored in the memory is possible. An example of the use
of the portable data terminal is described in which captured
bar code data can be output from the memory via the optical
reader to an optical receiver and from there via an audio
coupler to a telephone line for transmission to a remote
station. Another example is described where the bar code
data relates to items on a menu in a restaurant. Captured
menu selections can be output from the memory via the
optical reader to an optical receiver and from there via a
computer to a printer in a kitchen. Also described is the
programming of the portable data entry terminal using an
optical transmitter to input data via the optical reader. The
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wand includes a beeper for indicating the correct reading of
a bar code and the current memory loading. The wand
described in EP-A-0,094,571 is relatively simple in con-
struction, and although it is readily portable, it does not
provide any confirmation of what has been read.

A further portable data entry terminal manufactured by
Telxon Corporation is described in an article entitled
“Telxon Corporation, Portable Data Collection and Entry
Systems” published by McGraw-Hill in 1989 and referenced
“R51-832-101 SKU/UPC Marking and Reading Equip-
ment”. The article describes various models of data entry
terminals similar to that described in UK patent GB-8-2,
202,664. Data from the terminals can be transmitted to a
remote station via various telecommunication options
including direct connect modems and acoustic couplers. The
data entry terminals have a generally rectangular format,
similar to a large scientific calculator with a rectangular
display and an array of keys. For most models, a separate bar
code reader wand is provided which is connected to the data
entry terminal via a flexible cable, requiring a two-handed
operation as described above. One model PTC-620 has the
same basic format as the other terminals, but is described as
being for simple applications and features a snap-on revers-
ible head for one-handed operation with either the left or the
right hand. However, this terminal is still relatively bulky
and cumbersome and in use it is easy inadvertently to
operate one or more keys in the array of keys.

SUMMARY

An object of the present invention is to provide a data
entry system which mitigates the problems of the prior art.

In accordance with an aspect of the invention, there is
provided a data entry system comprising a hand held data
entry unit, the hand held unit comprising a reading sensor for
sensing commands and/or data and for producing input
signals in response to the sensed commands and/or data,
rewritable storage for information relating to selectable
items, a controller connected to receive and process the input
signals from the sensor for responding to the commands to
control the hand held unit and/or to the data to select the item
and a display screen for displaying a user readable repre-
sentation of the commands and/or stored information for the
selected item, and a telecommunications interface for tele-
phonic transmission of information relating to a selected
item or items from the storage to a remote processing centre
and for telephonic transmission of information relating to
selectable items from the remote processing centre to the
storage.

The provision of a hand held unit having an integral
sensor, control, storage, display means with a telecommu-
nications interface enables the unit to be used in a particu-
larly efficient and self-contained manner for the capture,
processing, storage, display and transmission of data. The
inclusion of the display in the hand held unit enables the user
to verify the data being captured without taking his or her
eyes off the areas in which data capture is taking place.

Preferably, the telecommunications interface is integral to
the hand held unit. The provision of a telecommunications
interface in the hand held unit enables captured data to be
used for direct telephonic transmission of the captured data
via a telephone network to a remote processing centre. It
also allows for data and/or commands to be received from
the remote data processing centre.

Preferably, the hand held unit includes a rechargeable
power source. There can be provided a base unit separate
from the hand held unit, wherein the base unit includes a
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charger unit and the base unit and the hand held unit are
provided with respective interconnectable electrical connec-
tors for recharging the rechargeable power source.

In some embodiments of the invention, the data entry
system can comprise a base unit separate from the hand held
unit, wherein the base unit and the hand held unit are
provided with a wireless data link which is operable for
bidirectional data transfer between the hand held unit and
the base unit, and wherein the base unit includes a telecom-
munications interface for telephonic transmission of infor-
mation relating to a selected item or items from the storage
to a remote processing centre and for telephonic transmis-
sion of information relating to selectable items from the
remote processing centre to the storage. In this embodiment,
the wireless data link preferably comprises, in the base unit
and the hand held unit, optical transmitters and/or receivers
which cooperate when the hand held unit is in the rest
position to provide a two way optical data link for transfer-
ring data from the hand held unit to the base unit and/or from
the base unit to the hand held unit. In other embodiments it
could comprise respective radio frequency, rather than opti-
cal, transmitters and receivers, or indeed other types of
transmitters and receivers.

In preferred embodiments of the invention, the telecom-
munications interface is an interface for connection to a
wireless telephony network. This provides for a particularly
advantageous implementation of the invention, which can
then be used without the need to plug in the data entry
system to, for example, a conventional wired telephone
network.

In a preferred embodiment of the invention the telecom-
munications interface is a cellular telephone network inter-
face. In this embodiment of the invention, particularly where
the telecommunications interface is incorporated in the hand
held unit, the data entry system can be used with the
convenience, for example, of a portable cellular phone.
Cellular telephone networks are now common place and
give a very wide area of coverage. This facilitates the use of
a data entry system in accordance with the invention in, for
example, a user’s home or workplace.

Alternatively, the telecommunications interface can be a
satellite telephone network interface, or some other form of
wireless telephone interface, for example a telephone inter-
face for a telephone network based on highly localised
transponder stations.

Where the telecommunications interface is intended to
interface with an analogue telephone network, the telecom-
munications interface includes a modem.

By arranging that the reading sensor can be used for the
input of commands for controlling the hand held unit, the
number of user input means (e.g., keys) can be kept to a
minimum, reducing the possibility of inadvertent operation.
Preferably, there are provided one or two manually operable
switches for scrolling the display in a first and/or second
direction for selectively displaying a plurality of data stored
in the storage. The scrolling of the display enables a large
number of items to be accessed with a relatively compact
display. In a preferred embodiment of the invention, the first
and/or second switches are the only switches on the hand
held unit. Preferably also, operation of the first and/or
second switches in predetermined operational states of the
hand held unit causes predetermined functions other than
scrolling functions to be performed (e.g., powering-up or
powering-down of the hand held unit). By the provision of
only two keys on the hand held unit, the possibility of
accidentally operating an incorrect key can be reduced, and
also the hand held unit can be kept particularly compact.
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Preferably, the hand held unit comprises a sensor for
reading coded data, the controller being arranged to access
the stored information for selectable items to determine
natural language characters or images corresponding to the
coded data for display. The invention finds particular, but not
exclusive application to the reading of bar codes and/or
binary dot codes, whereby the sensor is a bar code and/or dot
code reader. It will be appreciated that the invention also
applies to other forms of codes.

The hand held data entry unit may comprise a reading
head including a reading sensor for producing input signals,
wherein the reading sensor traces movements of the reading
head and wherein the controller is responsive to signals from
the sensor representative of the movements for identifying
characters traced by the reading head as captured data. In
this manner data entry can be made in an advantageous
manner by tracing out the characters of the data to be input
or characters representing commands for controlling the
operation of the data entry system.

Preferably, the controller is user programmable to cause
the captured data to be displayed on the display either in a
first orientation suitable for reading displayed data when the
hand held unit is held in a user’s right hand, or in a second
orientation suitable for reading displayed data when the
hand held unit is held in a user’s left hand. In a preferred
embodiment the display has a substantially rectangular
display screen with a longitudinal axis arranged substan-
tially parallel to a longitudinal axis of the hand held unit. For
example, for right handed operation, a string of characters
could, for example, be displayed along the display from an
end nearest to the sensor to the end furthest therefrom,
whereas for left handed operation, the same string of char-
acters would be displayed from the end of the display
furthest from the sensor to the end nearest thereto.

A data entry system comprising a hand held unit with or
without a base unit as described above, can also include
means for displaying a plurality of selectable items with
associated data sources for user selection of an item by
operation of the hand held unit and a remote processing
centre for processing user selections transmitted from the
hand held unit. The controller in the hand held unit is
preferably arranged to respond to appropriate commands
input, for example via the reading sensor, to issue coded
instructions via the telecommunications interface to the data
processing centre and to receive programming data (e.g.,
relating to information for selectable items) from the pro-
gramming centre for storage in the hand held unit.

The data entry system may additionally be arranged to
provide the functions of a telephone to permit audio com-
munication. In particular, if a cellular telephone interface is
provided in a hand held unit, this unit can advantageously
combine the functions of the data entry unit and a cellular
telephone.

Accordingly, the invention also provides a data entry
system additionally comprising means for displaying a plu-
rality of selectable items with associated data sources for
user selection of an item by operation of the hand held unit
and a remote processing centre for processing user selec-
tions transmitted from the hand held unit. Preferably, the
hand held unit is programmable remotely from the process-
ing centre.

In a preferred embodiment of the invention, the hand held
unit is configured as an elongate unit such that it may be held
by a user in the manner of a pen or quill with the reading
sensor being located in a reading head at or adjacent to one
end of the hand held unit. The configuration of the hand held
unit such that it may be held in the manner of a pen or quill
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means that the unit can be held in a familiar and comfortable
manner. Also, it facilitates the provision of user input means
(e.g. switches) on the hand held unit to be located such that
inadvertent operation thereof can easily be avoided.

Preferably the reading sensor is located in a reading head
which is releasably attached to the hand held unit. This
enables alternative types of reading head to be connected to
the hand held unit and/or for faulty reading heads to be
replaced easily.

The invention also provides a merchandising system
comprising a data entry system of this type wherein the
selectable items are merchandisable items and the remote
processing centre initiates processing of user orders of the
selectable merchandisable items.

Thus, a data entry system in accordance with the inven-
tion, especially a data entry system comprising a hand held
unit including a telecommunications interface for use with a
wireless telephony system, such as a cellular network tele-
phone system, provides a particularly advantageous device
for use, for example, for “home shopping”. It enables the
user to make shopping selections from a catalogue or from
a series of options displayed on a television screen from the
comfort of his or her home without the need to connect the
device to a conventional telephone network. A hand held
unit including a wireless telephone network interface such as
a cellular network interface finds particular application
where the user of the system is travelling from place to place
and may need to perform data entry functions when they are
far from a conventional wired telephone network socket.

A data entry system or a merchandising system as
described above preferably includes a verification device in
the form of a verification card (e.g., a credit, payment or
other validation card) or like carrier carrying a verification
bar code and/or dot code for verification of a user identity.
Operation of the data entry system subsequent to an initial
data capture operation can then be made dependent on the
identification of authorised coded data.

The invention also provides a carrier for a plurality of data
and/or command codes (e.g., bar and/or dot codes) for
association with means for displaying a plurality of select-
able items in a data entry system or a merchandising system
as defined above, wherein the carrier carries a plurality of
codes, each for a respective one of a plurality of natural
language and/or numeric characters, and a plurality of
commands for controlling the operation of the data entry or
merchandising system, each code being associated with a
visual representation of the corresponding natural language
or numeric character or command and/or of a graphical
representation thereof. This avoids the need for a complete
coded data source to be associated with each selectable item
in, for example, a catalogue, rather a composite code can be
built up by capturing a desired sequence of individual codes.
By including the command characters as well, the need for
a lot of keys on the data entry device can be avoided.

As an alternative to the use of bar codes, other data
representations could be used. Indeed, if the data entry
device is provided with a reading sensor in the form of a
camera or other scanning sensor rather than a bar code
reader, and the data entry device is provided with character
or image recognition logic, graphical or alphanumeric data
representations can be captured directly. One application of
an embodiment of the pen with a camera head as its sensor
could be for fingerprint recognition.

As an example of a possible mode of operation, a com-
mand character (e.g., a bar code) can be read using the
reading head (e.g., a bar code reading head) and this can be
used to load down remote data from a remote station. This
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is particularly advantageous mode of operation where the
data entry system can set up a telephone connection to the
remote station automatically, for example where the data
entry device has cellular telephone capabilities.

The carrier is preferably in the form of a sheet of material.
The various characters and commands could be arranged in
the manner of a standard typewriter keyboard layout to
facilitate entry of individual codes to make up a desired code
sequence (e.g., for a specific product code).

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention will be
described hereinafter, by way of example only, with refer-
ence to the accompanying drawings in which like reference
numerals are used for like features and in which:

FIGS. 1A and 1B are schematic views of a substantially
pen-shaped hand held data entry device.

FIG. 2 is a schematic plan view of a base unit for use with
the hand held unit of FIGS. 1A and 1B;

FIG. 3 is a schematic block diagram of the functional
elements of a first example of a hand held data entry device
as shown in FIGS. 1A and 1B;

FIG. 4 is a schematic block diagram of the functional
elements of a base unit as shown in FIG. 2 for use with the
hand held data entry device of FIGS. 1A, 1B and 3;

FIG. 5 is an overview of a merchandising system using a
data entry terminal such as is illustrated in the preceding
Figures;

FIG. 6 represents a control card with bar codes for a
number of numeric and control characters;

FIG. 7 is flow diagram illustrating an example of the
operation of a data entry system as described with reference
to FIGS. 1 to 6;

FIG. 8 is a schematic block diagram of the functional
elements of a second example of a hand held data entry
device as shown in FIGS. 1A and 1B;

FIG. 9 is a schematic block diagram of the functional
elements of a further, self-contained, hand held data entry
device which is intended for use without a base unit;

FIG. 10 is a schematic block diagram of the functional
elements of a further, self-contained, hand held data entry
device for use without a base unit and intended, in particular,
for use with a wireless telephone network such as a cellular
network;

FIG. 11 is a schematic block diagram illustrating compo-
nents in an ASIC forming part of the apparatus of FIG. 10;
and

FIG. 12 is a schematic block diagram illustrating the
inter-relationship of functional elements of FIGS. 10 and 11.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

FIGS. 1A and 1B are schematic views from above and
below, respectively, of one embodiment of hand held data
entry unit 10 which is substantially pen-shaped and which
will hereinafter, for reasons of conciseness only, be referred
to as the “pen 10”. The pen 10 is intended to be held for
essentially one handed operation between the thumb and
forefinger of either the left or right hand in the manner of a
conventional, if rather thicker than usual, pen.

The pen 10 has an elongate body 12 with, in the present
example, external dimensions of approximately 120 mm by
40 mm, although the dimensions may be larger or smaller as
desired subject to technical limitations. A reading head 14,
for example a red or infra-red optical reading head (e.g., a
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laser diode) suitable for reading bar codes is located at one
end of the pen. Other types of reading head may be provided.
The reading head is preferably-replaceable for interchanging
types of reading head. A removable battery cover 16 cov-
ering a battery compartment is located at the other end of the
pen. As an alternative to a compartment for removable
batteries, a removable and/or fixed rechargeable battery
pack could be provided instead. Also, the reading head in the
present embodiment is arranged to read with a reading angle
of between 0° to 45° to the normal to the bar code to be read.

On the upper surface of the pen shown in FIG. 1A a
display screen 20, first and second microswitches 22 and 24,
a first indicator light 26 and a second indicator light 28 are
located. The display screen 20 preferably comprises a con-
ventional two-dimensional array of pixels which can be
selectively activated in order to provide the display of a wide
range of displayable items. However, in a low cost version
of the pen 10, the display may be configured only to display
a predetermined range of characters and symbols, this reduc-
ing the complexity of the display and the controlling logic
and thus reducing the cost as will be well understood by one
skilled in the art.

Any suitable display technology can be used which
enables the displayed information to be read over a wide
enough angular range such that it can be read by the user
when the pen is held at an angle suitable for reading a bar
code. In this way it is not necessary to change the orientation
of the pen in order to read the display. In view of the low
power consumption and advantageous readability character-
istics, a 2 line by 16 character supertwist LCD display screen
is employed in the preferred embodiment giving a viewing
area of approximately 60 mm by 16 mm with a character
size of approximately 3 mm by 5.5 mm. The display is
preferably located towards the end of the pen 10 opposite to
the reading head 14 with its longitudinal axis substantially
parallel to the longitudinal axis of the pen 10.

With the pen 10 held between thumb and forefinger with
the user’s hand below the pen as viewed in FIG. 1A, and
with the pen held at an angle of, say, 30" to the normal of a
bar code to be read, (assuming that the normal to the bar
code is generally in the direction of the line of sight of the
user), the display screen can be read without difficulty.

The switches 22 and 24 are used to control basic opera-
tions of the data entry system and for control of the sequen-
tial display of stored information (scrolling of the display) as
will be explained later. The indicator light 26 is used to
report successful scanning of a bar code. The indicator light
28 is used when rechargeable batteries (70, FIG. 3) are
inserted in the battery compartment to indicate that the
batteries are charging.

On the lower surface of the pen 10 shown in FIG. 1B, an
optical transmitter 32 and an optical receiver 34 are provided
in a shallow recess 33. Also, provided on the lower surface
are a locating groove 36 and first and second electrical
contacts 30 and 31. The optical transmitter 32 and the optical
receiver 34 are used in combination with an optical receiver
62 and optical transmitter 64, respectively, on a base unit 40
to be described with reference to FIG. 2, for the transfer of
data between the pen 10 and the base unit 40. The locating
groove 36 is used correctly to position the pen 10 with
respect to a corresponding ridge in a cradle 56 on the base
unit 40 when the pen 10 is placed in that cradle 56. The
cradle 56 defines a rest position for the pen 10 on the base
unit 40. The first and second contacts 30 and 31 are arranged
to cooperate with corresponding contacts 60 and 61 in the
cradle 56 on the base unit 40 for charging the rechargeable
batteries.
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Turning now to FIG. 2, this illustrates a plan view of a
base unit 40 for use with the pen 10 of FIGS. 1A and 1B.

The base unit includes a generally rectangular housing 42
with a raised portion 44 containing a power supply unit (102,
FIG. 4) which receives electrical power via a mains supply
cable 45 and a mains switch 46. The mains switch 46 is
located on the right hand side of the base unit housing 42.
Cooling slots 47 for the power supply unit (102, FIG. 4) are
provided in the upper surface of the raised portion 44.
Further slots 48 in the upper surface of the base unit housing
42 are located over a speaker (110, FIG. 4) for relaying
information to the user of the data entry system. The rear of
the housing 42 is also provided with a socket 52 for a
standard telephone plug for connecting the base unit 40 to a
telephone line 50 and a standard serial connector 54 (e.g., an
RS232 connector) for connecting the base unit to, for
example, a personal computer (not shown). A manual switch
53 can be provided for switching between the telephone line
and the serial connector. It will be appreciated that a parallel
connector could be provided instead of, or in addition to, the
serial connector 54. A separate telephone socket 55 can be
provided for the connection of a standard telephone handset
to the base unit.

Towards the front of the base unit housing 42, a recess is
formed which is configured as a cradle 56 for receiving the
pen 10.

An optical receiver 62 and an optical transmitter 64 are
located in the bottom of the recess for cooperating with the
optical transmitter 32 and optical receiver 34, respectively,
when the pen is located in the cradle 56. The optical receiver
62 and the optical transmitter 64 are surrounded by a wall 63
which also forms a shroud between the optical receiver 62
and the optical transmitter 64. The wall 63 cooperates with
the recess 33 in the pen 10 to prevent external light reaching
the optical link, and the shroud between the optical receiver
62 and the optical transmitter 64 prevents light from the two
optical paths between the pen and the base unit and between
the base unit and the pen from interfering with each other.
It will be appreciated that alternative configurations are
possible, for example the wall could be provided on the pen
and the recess on the base unit, although this could mean that
the pen was less comfortable to use.

First and second base contacts 60 and 61 are also located
in the recess for cooperating with the contacts 30 and 31 on
the pen 10 when it is inserted in the cradle 56, thus enabling
rechargeable batteries (70, FIG. 3) in the pen 10 to be
recharged. A locating ridge 58 is formed in the recess for
cooperating with the locating groove 36 in the bottom of the
pen 10 to enable to pen to be positioned correctly in the
cradle 56 such that the optical transmitter/receiver pairs
32/62 and 64/34 and the contact pairs 30/60 and 31/61 are
aligned correctly.

The pen 10 can also be provided with a socket for directly
charging the internal rechargeable batteries using an AC
mains supply or a DC supply. In the first case the pen will
include a transformer, in the second a transformer/rectifier
could be incorporated in, for example, a mains plug.

On a further raised portion 66, one or two base unit
indicator lights are provided. The first base unit indicator
light 67 is for indicating the base unit is receiving mains
power and is turned on. Optionally, the second base unit
indicator light 68 can used to indicate that rechargeable
battery (70, FIG. 3) in the pen is being charged.

FIG. 3 is a schematic block diagram of the functional
elements of the pen 10. A processor 74 is preferably formed
by a conventional programmable microprocessor (e.g., an
Intel 80C31 12 MHz CMOS microprocessor with two
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internal clocks, an Intel 80486, etc.), although a special
purpose or specially configured unit (e.g. an ASIC) could
alternatively be used (compare FIG. 10). A read only
memory (ROM) 76 is connected via a bus 84 to the
processor 74 for the storage of control programs and data.
The ROM 76 can be implemented by any appropriate
technology, for example by a flash PROM. A random access
memory (RAM) 78 (for example a 128K low power static
RAM, or higher capacity RAM, e.g, a 256K, 512K ... 5 Mb,
etc., RAM) is connected to the processor via the bus 84. The
RAM 78 is used as working storage and for the storage of
data captured using the reading head 14. A display interface
80, which connects the display 20 to the bus 84, responds to
display instructions from the processor to drive the display
in a conventional manner. An optical interface 86 is con-
nected to the bus to convert data to be transmitted into
signals for driving the optical transmitter 32, and converts
signals from the optical receiver 34 into data to be passed to
the bus 84.

In the present embodiment, other connections are made
directly to the processor rather than via the bus. Thus, in the
present embodiment, signals relating to data captured by the
reader head 14 are passed directly to the processor 74 to be
processed.

The manual switch 22 is also connected directly to the
processor. In use this switch serves as a “scroll-down” key.
The second manual switch 24, which in use serves as a
“scroll-up” key, is, however, connected to the processor via
a power control module (PCM) 72. This is because the
switch 24 also serves as a “power-up” key for turning the
pen on or powering it up after it has been powered down.
The power control module 72 responds to operation of the
key 24 in a powered down state to connect the battery 70 to
the processor 74. The power control module 72 also controls
the charging of the battery 70 when the contacts 30 and 31
are connected to the corresponding contacts 60 and 61 in the
cradle 56 of the base unit 40. The indicator light 67 (e.g., an
LED or NEON) is connected to the processor 74 and
indicates when the base unit is connected to the mains. The
optional indicator light 68 (e.g., an LED or NEON) is
connected to the power control module 72 to indicate when
the battery 70 is being charged.

The processor is programmed by means of control pro-
grams and data stored in the ROM 76 and, in use, in the
RAM 78, to receive signals from the reading head 14, to
interpret those signals and to derive data therefrom which
are displayed on the display 20 and stored in the RAM 78 for
subsequent transmission via the optical interface as will be
described in more detail below.

FIG. 4 is a schematic block diagram of the functional
elements of the base unit 40 of FIG. 2. A power supply
module 102 is connected to a mains supply via the switch 46
and the supply cable 45. The power supply unit 102 is also
connected to the contacts 60 and 61 so that, when the pen 10
is located in the cradle 56, the battery 70 can be recharged.
The power supply unit 102 also supplies power to the other
elements of the base unit via supply lines which are repre-
sented schematically (for reasons of drawing simplicity) by
the arrows 104.

A modem 100 is connected via an optical link 106 to an
optical receiver 62 and an optical transmitter 64. The optical
interface 106 converts signals from the optical receiver 62 to
data to be passed to the modem 100 and converts data from
the modem 100 to signals to be transmitted by the optical
transmitter 64. A further interface (e.g. a standard V24/
RS232 interface—not shown) for connection to a personal
computer (not shown) could also be provided. Also a socket
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for a connection to a standard telephone handset (not shown)
could be provided. The modem 100 can be a conventional
modem generally comprising a master control unit 112, a
data pump 114 and memory 118. The master control unit 112
is connected to receive data from the optical interface 106
(and/or from a V24/RS232 interface, if a personal computer
is connected). Data from the data pump 114 are coupled via
a line interface 116 to the telephone line 50. The data pump
116 is also connected via an audio interface 120 to a speaker
110 for monitoring the transmission of data via the telephone
line 50.

FIG. 5 is a schematic representation of a data entry
network comprising a plurality of pens/base units 10/40
connected via respective telephone connections 50 (tele-
phone lines, wireless telephone channels, etc) to a process-
ing centre 108 where data transmitted from the individual
pens/base units 10/40 are processed. In the preferred
embodiment of the invention, the pens/base units 10/40 are
used for the placing of orders for merchandise and the
processing centre 108 processes those orders and dispatches
them to the users.

FIG. 6 is a schematic representation of an example of a
control card for use with the pen 10. The card shows bar
codes for the numerals 0 to 9 and for a set of commands. The
command bar codes are used for controlling the operation of
the pen 10. The control card can be thought of as a keyboard
extension for the pen 10.

At this point it should be explained that the operation of
reading a bar code is performed by the processor 74 in a
conventional manner. Thus, where the head 14 comprises a
red or infra-red light source and a light sensor, signals
representing changing levels of reflected illuminations are
supplied to the processor 74. Firmware stored in the ROM
76, or in other embodiments possibly hard-wired in the
processor 74, is used then to decode the changing levels of
reflected illumination to generate a numerical value. On
successful reading of a bar code the good read light 26 is
illuminated.

The processor tests the numerical values to determine
whether the sensed code relates to data or a command. A
look up table containing the numerical values for individual
commands (not shown) is configured in the ROM 76 and/or
RAM 78. By accessing this table, input commands can be
identified. The controlling software is aware of which com-
mands can be executed for the current processing state. On
identifying a currently executable command, the processor
74 executes that command and causes the display of a
human readable command description for user verification
purposes. The processor causes an error message to be
displayed on the display screen if a non-executable com-
mand (e.g., a command has been input at a wrong time) has
been input.

If the code does not relate to a recognised command, it is
treated as data. The data are then stored in RAM as the result
of reading a bar code and are used to address a description
of the item referenced by the bar code value from a further
look-up table. If a description of the item corresponding to
the bar code value is stored in the ROM 76 and/or the RAM
78 in a suitable data structure so that the bar code value can
be used either directly or indirectly to address the appropri-
ate description, then the item description can readily be
displayed instead of or as well as the bar code value for user
verification purposes. If the bar code is not read correctly,
then an error message is displayed on the display screen.

The item description data can relate, for example, to items
from a merchandising catalogue. In the this case the rewrit-
able storage capacity of the pen (e.g. the RAM 78) is chosen
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to be sufficient to store all the items from one or more
merchandising catalogues. If the data is stored in volatile
memory, this data is downloaded from the remote processing
centre via the telecommunications link on restoring power to
the memory in the pen. Preferably, if volatile memory is
used, power is supplied to the memory even when the pen
is “switched off”. An integral rechargeable back-up battery
can be provided in addition to the battery 70 to maintain
power to a volatile memory when the battery 70 is being
changed. If non-volatile memory is provided, then this data
can be retained during a period when no power is supplied
to the memory. However, through the use of rewritable
memory and control logic enabling the memory to be
updated using data downloaded from the remote processing
centre, it is possible to keep the pen’s memory up to date on
a full list of merchandisable items, including product
description, availability, price, etc. Then on reading a bar
code relating to an item stored in memory the display on the
pen can indicate a description of the item corresponding to
the code read, its availability and price. If the code read is
not recognised, for example, the pen can be programmed
automatically to call up the remote processing centre to
check on whether an update of the pen’s storage is needed
when the pen is replaced in the base unit.

FIG. 7 is a flow diagram illustrating an example of a
possible series of operations using an example of data entry
system such as that described with reference to FIGS. 1 to
6. It will be appreciated that other sequences and modes of
operation may be provided in other embodiments of the
invention.

In a first step, S1, the pen 10 is removed from the base unit
40.

In step S2, “Up” key switch 24 is operated. The power
control module senses operation of this key switch and
powers up the processor 74, which performs a series of
diagnostic checks, calibrates itself and then displays an
initial message (e.g., “Ready”) on the display 20.

In step S3 the “Down” and “Up” scroll keys switches 22
and 24 are operated to scroll though a number of initial
options pre-stored within the ROM 76 or the RAM 78 and
presented on successive screens of data items on the display
20.

In this example of operation, in step S4, when an option
“Left-handed operation” is encountered on the screen, the
pen is scanned over the “Enter” command bar code on the
command sheet of FIG. 6. Whereas for right-handed opera-
tion, where text is displayed in English, the text is displayed
in sequence from the end of the display nearest to the
reading head 14 towards the opposite end, for left-handed
operation the text display is inverted with the text then
reading from the end of the display furthest from the reading
head to the end nearest thereto. It can be seen, therefore, that
the text is displayed in an orientation appropriate for the
user. If left-handed operation has already selected and it is
desired to use the pen in a right-handed mode, then “Right-
handed operation” can be selected by scrolling the display
using the “Down” and “Up” key switches 22 and 24 and then
scanning the “Enter” command bar code when the appro-
priate option is displayed.

Other options which could be provided in this manner
could, for example, be the selected of one of a number of
operating languages.

In step S5, the scroll key switches 22 and 24 are again
operated until the option “Ready” is encountered once more.
Then a series of merchandise selections can be entered by
the user by scanning the bar codes for the desired merchan-
dise selections and the command bar codes “Enter”, “Clear”,
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“Quantity”, etc., as appropriate. As each bar code is scanned
successfully, the good read indicator 26 lights and the data
read by the bar code reader is displayed on the screen. Either
the alphanumeric value of the bar code read is displayed or,
if a description of the item corresponding to the bar code
value is stored in the RAM or the ROM, then this can be
displayed instead of or as well as the bar code value.

Step S5 can be repeated as often as desired until all the
desired items have been entered, or until the RAM 78 has
become full or nearly full, in which case a “Memory full”
error message is displayed on the display screen 20.

If desired, the items entered and stored in the RAM 78
could be checked by selecting a “Check Entries” option with
the scroll key switches 22 and 24. In this case the items
entered can then be checked in sequence using the scroll key
switches 22 and 24, and if necessary corrected by scanning
the correct command bar code while the appropriate item is
displayed.

In the example shown in FIG. 6, however, after entering
the desired items, a phone number is then entered in step S6
by scanning the command bar code “Phone” followed by the
number of the processing centre 108 to be called. As an
alternative to entering separately the telephone number, this
could be pre-stored in memory, or could alternatively be
included in the “Phone” bar code.

After this, in step S7 the pen is placed in the cradle on the
base unit and the “Down” key switch 22 is pressed to
download the data from the pen. This causes the data for the
telephone number to be downloaded to the modem 100 via
the optical link 106. The downloading of the telephone
number causes the base unit automatically to call the desired
number and, once the normal modem handshaking is com-
pleted, to transfer the data stored in the RAM 78 in the pen
10. Preferably, in addition to the actual data stored, the
processor 74 in the pen 10 automatically adds error correct-
ing codes to enable the processing centre 108 to verify that
successful transmission has occurred. The processing centre
108 then sends a message to confirm (or otherwise) whether
successful transmission occurred after checking the error
correcting codes. This message is then displayed on the
display 20 of the pen 10.

It will be appreciated that the steps S1 to S7 illustrated
above merely form one possible method of operation. In an
alternative embodiment of the invention, the scrolling func-
tion is only used for stepping though items which have
already been entered into the pen, whether in the form of
selectable items downloaded from the remote processing
centre and/or items selected by means of the reading head.
All other command functions are input by reading appro-
priate command codes from a command sheet. For this
embodiment therefore, a command sheet should include
commands for left and right handed operation, or a com-
mand for changing handedness. Then, to change between
left and right-handed operation, it is merely necessary to
scan an appropriate command bar code.

In a final step (not shown in FIG. 7). the pen is turned off
by pressing the “Down” and “Up” scroll key switches
simultaneously. It should be noted that the processor, which
is provided with a date and time clock, is arranged to
power-down the pen to conserve battery power if no bar
codes are scanned and no key switches operated during a
predetermined interval (e.g. 30 seconds). However, as men-
tioned above, power will be maintained to the RAM 76 if
this is a non-volatile memory.

The software stored in the pen also permits the loading of
data from the processing centre or another remote computer.
The programming is performed using a series of commands
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preceded by dot codes. The programming commands are
thus known as “dot” commands and cover operations such
as RAM PEEK, RAM POKE, ROM PEEK, DISPLAY,
SENSE, GET INFO, GET FIRST ITEM, GET NEXT ITEM,
GET PREVIOUS ITEM, AMEND ITEM, DELETE ITEM,
CLEAR ORDER, CLEAR CATALOGUE, ADD CATA-
LOGUE ITEM, and AMEND CATALOGUE ITEM. In this
way, a significant amount of catalogue data and/or program
software can be held in the processing centre and be sent to
the pens only when required. Where programs are to be
downloaded, rewritable program storage will be needed in
the pen, for example by implementing the ROM 76 in flash
PROM technology.

The processing centre can also send commands to a hand
held unit to instruct the user to scan in a personal identifi-
cation number (PIN) possibly with the scanning of a further
verification number from, for example a verification device
in the form of a verification card (e.g., a credit, payment or
other validation card) or like carrier carrying a verification
bar code and/or dot code for verification of a user identity.
Alternatively, the verification device can be scanned prior to
any connection to a remote processing centre. In this case a
connection can then be made to the remote processing centre
for verification of the user identity. Operation of the data
entry system subsequent to an initial data capture operation
can then be made dependent on the identification of autho-
rised coded data and a PIN number.

FIG. 8 illustrates another example of a pen 10 in accor-
dance with the invention. This example is substantially the
same as the pen 10 described with reference to FIGS. 1 and
3, apart from the addition of a touch sensitive screen 90 for
the display 20. A touch screen interface 88 couples the touch
sensitive screen to the bus 84 so that data sensed by the touch
sensitive screen can be communicated to the processor 74.
Although FIG. 8 shows a touch sensitive screen 90 (e.g., an
overlay) separate from a conventional display screen, any
applicable touch sensitive screen technology can be used,
either though the use of an addition to an existing conven-
tional display screen, or the use of a display screen with
integral touch sensitivity. One or more touch sensitive areas
can be defined on the touch sensitive screen area, in com-
bination with the data displayed on the display screen, for
the entry of commands and/or the selection of displayed
items. In particular, the processor 74 can be arranged to
display a menu of user selectable items and to be responsive
to a location at which the screen is touched for input of'a user
selection of a menu item. The touch sensitive screen can then
thus be used as a dynamic and reconfigurable user interface.
Touch screen entry can be used in place of or in addition to
the entry of commands by scanning the bar codes on the
command bar code card.

FIG. 9 illustrates another example of a pen 10 in accor-
dance with the invention. This example includes much in
common with the pen 10 of FIG. 3, except that here a
modem 92, a socket 94 for a standard telephone plug and a
speaker 95 for monitoring transmissions during operation of
the modem are provided in place of the optical interface 86
and optical transmitter and receivers 32 and 34. In this
example, therefore, data can be transmitted and received via
a telephone line without the use of the base station, provid-
ing added portability. Preferably, a simplified base station is
provided in the form of a charging unit for rechargeable
batteries in the pen 10. It will be appreciated that the pen 10
could also be provided with the touch screen facility of the
pen 10 of FIG. 8.

Although in the above embodiments, the pens 10 are
intended for manual scanning of bar codes, it will be
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appreciated that they could also be used for reading other
optically readable codes, such as binary dot codes, by the
provision of appropriate control software for programming
the processor 74. Alternatively, in place of the sensor head
14 which is intended to be manually scanned, a self-
scanning head could be provided.

The invention is also applicable to the reading of other
coded data sources such as, for example, magnetic strips,
graphical representations and/or alphanumeric characters,
by the provision of an appropriate reading head and control
logic.

Alternative removable heads could be attached to the tip
of the pen by a screw, bayonet, friction or other appropriate
attachment arrangement.

For example, the data entry pen could be provided with a
reading head which is responsive to movement of the pen for
tracing out desired codes and or commands. In particular, by
the provision of a rolling ball in a holder in the reading head,
of rotation sensing means in the manner of a personal
computer mouse for tracing movements of the ball and
suitable interpretation logic in software or special purpose
hardware, for defining a series of vectors as the pen is moved
over a surface and for performing pattern recognition on the
resulting vector patterns to identify control and/or alphanu-
meric characters traced out by the pen head, it is possible
directly to input information into the pen by “writing” down
those characters. By limiting the range of characters to be
recognised (e.g., corresponding to the numerals and com-
mands shown in FIG. 6) it is possible to use conventional
pattern recognition techniques with relatively limited pro-
cessing power and storage requirements. It will be appreci-
ated that increased processing power and storage can be
provided in the pen described above for the embodiments of
FIGS. 1, 3, 8 and 9 by the use of a more powerful processor
and increased memory capacity.

FIG. 10 illustrates a further embodiment of the invention.
This further embodiment of the invention is similar to the
embodiment of FIG. 9, but this embodiment is intended for
use with a wireless data transmission means, for example
radio signals. In particular, the embodiment of FIG. 10 is
intended for use with a cellular telephone network, although
it could be adapted for use with some other form of wireless
telephone system, for example a satellite based telephone
network.

The embodiment of FIG. 10 is intended to be used
independently of a base unit and to contain all the necessary
functionality for independent operation. In one alternative
the hand held unit is provided with a rechargeable battery
pack 70, which can be removed from the hand held unit for
recharging. In another alternative the hand held unit is
provided with a fixed rechargeable battery pack 70. In the
latter alternative, and optionally in the former alternative, a
mains voltage charging socket and transformer/rectifier can
be provided in the hand held unit or the battery pack for
receiving a mains lead for charging purposes rather than the
low voltage connectors 30/31. The low voltage DC charging
connectors 30/31 can be configured in a socket for receiving
an adapter lead, with a transformer/rectifier being provided,
possibly incorporated in a plug, for connection to a mains
socket. It will be appreciated that an adapter for connection
to, for example, a 12 volt DC supply from a car may also be
provided. As a further alternative, contactless recharging
(for example by magnetic induction) could be employed.

The embodiment of FIG. 10 is implemented using a
ASIC, although a conventional microprocessor and external
hardware could be used. Likewise, it will be appreciated that
the embodiments described with reference to the previous
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Figures could also be implemented using a ASIC or other
equivalent technology instead of a microprocessor.

In the embodiment of FIG. 10, the ASIC (Application
Specific Integrated Circuit) performs the majority of the
necessary processing functions of the device including:

accepting data from the head 14;

accepting data from the switches 22 and 24;

driving the indicator 26;

processing the data received from the head in the manner

described with respect to the previous embodiments in
order to extract the necessary information;

controlling the flow of data in and out of the RAM 78;

controlling the flow of data in and out of the ROM 76;

interfacing with the power control module 72;

implementing the modem function for use with an ana-

logue telephony system and also providing the neces-
sary processing and control for integration with a
digital telephony system and/or a cellular telephone
network;

controlling the loudspeaker 95 permitting the progress of

calls to be monitored;
accepting input from a microphone 152 to enable the pen
in combination with the loudspeaker 95 to operate as a
hand set for the purposes of audio telephony;

controlling the flow of data to an optional printer socket
(not shown) allowing a user to print out information
relative to the code being scanned in a predefined
format;

controlling the output of data via an optical link 153 to a

peripheral device (e.g., a printer) using for example,
infra red light;

controlling an interface to the display 20, the display

interface functions being performed in the ASIC.

The optical link 153 could be implemented using the
optical link technology described above for interfacing a
hand held unit with a base station. Indeed, the printer or
other peripheral device could be implement as, or connected
to a base station for the hand held unit.

FIG. 11 illustrates in more detail the configuration of the
ASIC 150.

The ASIC comprises the system controller 165 that con-
trols the operation of the pen and of its associated compo-
nents. In this embodiment system controller 165 consists of
a microcontroller core incorporated into the ASIC. In other
embodiments it could consist of some other control means
using, for example, one or more finite state machines.

If the system controller 165 is a microcontroller core, then
the data that controls its operation is stored in an internal
ROM 163 together with the external ROM 76. Alternatively,
there could be no internal ROM 163 and the system con-
troller 165 will then obtain all the data from the external
ROM 76. Alternatively, again, the internal ROM 163 could
be used exclusively without an external ROM 78. However,
this would reduce the flexibility of the device. The use of the
internal ROM 163 is advantageous where a pre-defined
amount of the operations to be performed are fixed for all
pen types, whilst the remainder of the operation is dependent
on a particular model, to take account for example of
language variations, number of switches used to enter data,
etc. The RAM 161 in the ASIC can be used by the system
controller 165 as a scratch pad RAM to speed up operations
and in order to reserve the maximum amount of RAM 78 for
the storage of the main data. This “main data” includes data
identifying information relating to selectable items of, for
example, a merchandising catalogue, which can be down
loaded by telephonic transmissions from a remote station.
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The microcontroller receives requests via the bus 84
which is connected to the external bus 84 illustrated in FIG.
10. However, in an alternative embodiment where the sys-
tem controller 165 consist of a number of finite state
machines, then control would be by means of the fixed
interconnection of the logic in the fixed state machines.

RAM 161 could be used as a short term data store leaving
the RAM 78 to store the main data, the data in RAM 78
being retained by the battery 70. An additional battery (not
shown) could be provided for data retention to prevent the
loss of data from the RAM 78 or the RAM 161 in the event
of failure of the battery 70.

The switch interface 155 responds to the operation of the
switch 22 and ensures that the system controller 165
receives signals which are devoid of bounce (resulting for
example from multiple operations of the switch due to the
spring operation within the switch).

The head interface 156 carries out the necessary signal
conditioning as required on receiving signals from the head
14. The signal conditioning will depend on the exact con-
figuration of the head and preferably comprises simple
buffering of the data read. Alternatively, it could be imple-
mented to provide at least some of the bar code conversion
operations as will be apparent to one skilled in the art.

Selector 159 is controlled by the system controller 165
and functions in such a manner to allow the microphone 152
and the speaker 95 to provide standard audio telephony
transmission or to allow the system controller to transfer the
data over the telephony network using, in the present
embodiment, conventional cellular telephone technology.

Thus the selector 159 enables the data entry device to be
used as a conventional cellular telephone for the transmis-
sion of audio signals. In conventional telephony mode, the
selector 159 takes signals from the microphone 152 that
have been processed by the signal processor 158 and directs
the output to the line interface 116. The processing per-
formed by the processor 158 can comprise, as will be
apparent to one skilled in the art, conventional operations of
buffering the microphone to filter out any frequencies not
required and to amplify the signal to a suitable level.
Received audio data is directed to the audio interface 157
which performs necessary signal conditioning before pass-
ing the signal to the speaker 95.

In the data transfer mode, the selector takes the output
from the data formatter 160, which has prepared the data to
be transmitted over the cellular telephone network, and
directs this to the line interface 152. The speaker 95 is then
used to output any tones or audio messages indicating errors,
correct operation, etc., again via the audio interface 157.

Switching between modes can be accomplished using the
keys and/or the scanning sensor of the hand held unit in the
manner described above for the entry of data and/or com-
mands.

The output formatter 164 prepares the data to be trans-
mitted to a remote printer via an optical link 153 (not
shown). This transmission could be in any one of a number
of forms, for example, infra red light using technology as
described above for interfacing the pen with a base unit.
Alternatively, other remote link technology, for example a
radio link, could be provided.

FIG. 12 illustrates aspects from FIGS. 10 and 11 to
illustrate in more detail the incorporation of an example of
a cellular telephone system within the data entry unit. The
telecommunications interface 116 comprises a line interface/
duplexer which is connected to an aerial 178. The line
interface/duplexer 116 is connected to a transmitter 170 and
to a receiver/synthesizer 172 implemented in the selector
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159. Also implemented in the selector 159 is selector logic
174 for connecting the transmitter 170 and the receiver/
synthesizer 172 to the signal processor 158, the audio
interface 157, the data formatter 160 and the control logic
165 within the ASIC 150.

Although specific embodiments of the invention have
been described hereinabove, it will be appreciated that many
modifications and/or additions are possible within the scope
of the present invention.

Thus, for example, although in the presently preferred
embodiments described above the hand held unit is config-
ured with the shape of a pen, it will be appreciated that the
hand held unit could be configured in other shapes as desired
in other applications, for example in the shape of a pistol.

Although in the examples of the pen and base unit
described with reference to FIG. 1 to 4 and 8 an optical link
between the pen and the base unit is provided, in an
alternative embodiment other wireless data transmission
means, for example radio signals, could be used, in the
manner of a portable telephone of the type with a portable
handset and a base unit.

The data from the memory of the pen (e.g., the complete
list of items which could be ordered from a catalogue) could
conveniently be output in alphanumeric form via a modem
to a facsimile (fax) machine for printing the content of the
memory.

In the preferred embodiments described above, catalogue
data is down-loaded into the pen from a remote processing
system by telephone, over the telecommunications interface.
However, as an alternative to down-loading, for example a
complete catalogue, via the telephone line, other data entry
means could be provided for the bulk of the data, the
telephone line then only being used for updating the stored
data. For example the pen and/or the base unit as appropriate
could be provided with a socket or connector or reader for
a memory device (such as a plug-in ROM, a smart card,
etc.).

Although no speaker is illustrated in the examples of the
pen described with reference to FIGS. 3 and 8, a speaker or
other sound generator could be provided as in the FIGS. 9
and 10 embodiments for giving audio feedback to report on
the correct reading, or otherwise, of a code. Thus, for
example, when a code is correctly read, one beep can be
sounded, and when a code is incorrectly read, two beeps
could be sounded. Alternatively, appropriate synthetic or
recorded voice messages could be output.

Although in the examples described above the plane of
the display in generally parallel to the axis of the pen, the
plane of the display 20 could be arranged to slope progres-
sively towards the axis of the pen away from the head end
of the pen to reduce the angle between the normal to the
plane of the display and the line of sight of the user.

Also, although in the present examples two mechanical
key switches are provided, in other embodiments one key
switch only could be provided. Operating that key switch a
predetermined number of times within a short period could
be used to emulate the provision of two key switches for
scrolling and other functions. More key switches could also
be provided in other embodiments. For example, a numeri-
cal keypad could be provided. However, in preferred
embodiments of the invention, the number of keys should be
kept as low as possible for any particular application. As in
the embodiments described above, two key switches are
preferred. The control sheet or data carrier effectively forms
a keyboard extension for the pen.

Although in the example of a card or other carrier shown
in FIG. 6 a set of bar codes for only numeric and command
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codes are indicated, if desired a set of bar codes for the
complete alphabet could be provided. Alternative arrange-
ments of the codes would also be possible, for example a
complete set of codes and corresponding characters could be
arranged in the format of a standard typewriter keyboard
layout. The codes could also be incorporated in the letters
and numerals, for example extending as a strip across the
letters and numerals. For example, a bar code could replace
the cross bar in a capital “A”, and similar modifications for
the other letters of the alphabet.

Also, as mentioned above, in appropriate embodiments of
the invention, codes other than bar codes or dot codes could
be used. For example a symbol blob code could be used, this
requiring about 1 Kbyte of storage for decoding purposes.
Indeed, in other embodiments of the invention full character
recognition (OCR) could be employed where the reading
sensor is in the form of a camera or other scanning sensor
incorporated in the reading head. With a camera and appro-
priate recognition logic, the pen could be used, for example,
for fingerprint recognition, either as an aim in itself, or for
user validation purposes.

In a merchandising system, where bar codes or other
codes are associated with merchandisable items, this could
be achieved simply by means of a printed catalogue, or some
other form of list, or as a result of codes applied to examples
of'the products in question, or as a result of codes displayed,
for example, on a TV screen with images relating to those
products. The only requirement is that the display of the
codes are readable by the data entry system of the present
invention.

Features from the respective embodiments of the inven-
tion described above could also be combined as desired to
provide a configuration appropriate for a particular applica-
tion.

Thus, for example, the audio telephony functions
described with reference to the embodiment of FIGS. 10 to
12 could be incorporated in the hand held or base unit, as
appropriate, of the other embodiments of the invention.

Although in the specific embodiments described above
the telecommunications interface for the telephonic trans-
mission of information is only provided in a hand held unit
where no base unit with a telecommunications interface is
provided, it will be appreciated that a hand held unit with a
telecommunications interface could be combined with a
base unit also having a telecommunications interface, either
of the same or a different type.

The invention claimed is:

1. A data entry system comprising a hand held data entry
unit, said hand held unit comprising:

a reading sensor for sensing commands and/or data and
for producing input signals in response to said sensed
commands and/or data;

rewritable storage programmable with information relat-
ing to selectable items;

a controller connected to receive and process said input
signals from said sensor, said controller being arranged
to respond to said commands to control said hand held
unit and to said data to select a said item;

a display screen for displaying a user readable represen-
tation of said commands and displaying information
relating to said item from said rewritable storage;

a telecommunications interface for telephonic transmis-
sion of information relating to a selected item or items
from said storage to a remote processing center via a
telecommunications network and for telephonic recep-
tion of information relating to said selectable items
from said remote processing center to said storage via
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said telecommunications network, wherein said tele-
communications interface is a telecommunications line
interface integral to said hand held unit and directly
connects said hand-held unit to said telecommunica-
tions network; and

a carrier for a plurality of data and/or command codes for
association with means for displaying a plurality of
selectable items, wherein said carrier carries a plurality
of codes, each for a respective one of a plurality of
natural language and/or numeric characters and a plu-
rality of commands for controlling operation of said
data entry or merchandising system, each code being
associated with a visual representation of the corre-
sponding natural language or numeric character or
command and/or of a graphical representation thereof.

2. A data entry system according to claim 1, wherein said
codes are bar and/or dot codes and/or other product identi-
fications.

3. A portable hand held computer, wherein said hand held
computer is capable of use by a user as a data entry device
and as a portable wireless telephone for voice transmission
and reception, said hand held computer comprising:

memory, wherein said memory is operable for retaining
information input by the user, operable for retaining
downloaded information, and operable for retaining
information for updating downloaded information pre-
viously retained in said memory;

a manually operable key switch for input of information;

a display interface comprising a touch sensitive screen,
wherein said display interface is operable to display
user commands, operable to display information
retained by said memory, and operable to display a list
of user selectable items comprising merchandisable
items, and to selectively display information relating to
one or more of said items;

an antenna,

a rechargeable power supply;

a sensor operable to sense and capture data wherein said
sensor is a camera;

a wireless telecommunications interface operable directly
to connect said hand held computer via said antenna to
a wireless telecommunications network and operable
for transmission and reception of voice, data, and
information, wherein said wireless telecommunications
interface is operable to transmit data captured by said
sensor; an optical interface operable to establish an
optical datalink for the transmission and reception of
information from and to said hand held computer;

a controller coupled to said display interface, key switch,
memory, rechargeable power supply, optical interface,
sensor, and wireless telecommunications interface; and

a speaker and a microphone configuring said hand held
computer for use as a telephone handset;

wherein said display interface, antenna, key switch,
rechargeable power supply, wireless telecommunica-
tions interface, memory, controller, optical interface,
sensor, speaker, and microphone comprise a self-con-
tained assembly; and, wherein said hand held computer
is operable:

to download from a remote processing center via said
antenna and at least said wireless telecommunications
network information relating to one or more mer-
chandisable items for retention in said memory;

to transmit data relating to one or more of said mer-
chandisable items from said memory to said remote
processing center via said antenna and at least said
wireless telecommunications network, and to down-
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load information relating to one or more of said mer-
chandisable items from said remote processing center
via said antenna and at least said wireless telecommu-
nications network in response to a said transmission of
data;

to download, via said antenna and at least said wireless

telecommunications network in response to entry of a
user command, information from said remote process-
ing center for retention in said memory to update
information previously retained in said memory for one
or more of said merchandisable items; and

as a portable wireless telephone for voice reception and

transmission.

4. A portable hand held computer according to claim 3
wherein said hand held computer comprises a connector
interface operable to connect said hand held computer to a
separate personal computer for inputting and outputting
information to or from said hand held computer, said con-
nector interface comprising a part of said self-contained
assembly.

5. A portable hand held computer according to claim 3
wherein said hand held computer is operable using said
wireless telecommunications interface to receive a request
from a said remote processing center for the user to input
user identification information for utilization by said remote
processing center.

6. A portable hand held computer according to claim 5
wherein said user identification information comprises a
personal identification number.

7. A portable hand held computer according to claim 5
wherein said user identification information comprises a
credit card number.

8. A portable hand held computer according to claim 5
wherein said hand held computer is operable, subsequent to
an initial input of user identification information after a
connection to a said remote processing center, for subse-
quent use with said remote processing center which is
dependent on the user identification information.

9. A portable hand held computer according to claim 3
wherein said hand held computer comprises a connector
interface operable to connect said hand held computer to a
separate personal computer for inputting and outputting
information, and wherein said display interface, antenna,
key switch, rechargeable power supply, wireless telecom-
munications interface, memory, controller, optical interface,
sensor, speaker, microphone, and connector interface com-
prise a self-contained assembly, and wherein said hand held
computer is operable using said wireless telecommunica-
tions interface to receive a request from a said remote
processing center to the user to instruct the user to input user
identification information for utilization by said remote
processing center.

10. A portable hand held computer according to claim 9
wherein said user identification information comprises a
personal identification number.

11. A portable hand held computer according to claim 9
wherein said user identification information comprises a
credit card number.

12. A portable hand held computer according to claim 9
wherein said hand held computer is operable, subsequent to
an initial input of user identification information after a
connection to a said remote processing center, for subse-
quent use with said remote processing center which is
dependent on the user identification information.

13. A portable hand held computer according to claim 3
wherein said computer comprises one or two manually
operable switches for scrolling said display in a first and/or
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second direction for selectively displaying said selectable
items, and wherein operation of one of said switches in
predetermined operational states of said hand held computer
causes predetermined functions other than scrolling to be
performed.

14. A portable hand held computer according to claim 3
comprising a verification device in the form of a verification
card or like carrier carrying a verification code to verify user
information.

15. A portable hand held computer according to claim 3
that is operable to provide audio feedback to the user to
indicate input of information via a said manually operable
key switch, and further comprises a plurality of manually
operable key switches arranged as a numerical keypad.

16. A portable hand held computer according to claim 4
wherein said hand held computer is operable to connect to
a said separate personal computer via said connector inter-
face or said optical interface, and said separate computer has
a separate telecommunications interface.

17. A portable hand held computer according to claim 3
wherein said display interface is a reconfigurable user inter-
face that is operable to display different information or data
depending on user input.

18. A portable hand held computer according to claim 4
wherein said connector interface is also operable to connect
said hand held computer to a source for recharging the
rechargeable power supply.

19. A portable hand held computer according to claim 3
wherein said wireless telecommunications interface is oper-
able to download information to update information describ-
ing one or more of said merchandisable items previously
retained wherein such information has changed or has not
changed.

20. A portable hand held computer according to claim 3
wherein said memory comprises one or more memory
components.

21. A portable hand held computer according to claim 3
wherein said wireless telecommunications interface com-
prises one or more radio components.

22. A portable hand held computer according to claim 3
wherein said data captured by said sensor is one or more
images.

23. A portable hand held computer according to claim 3
wherein said memory comprises rewritable storage.

24. A portable hand held computer according to claim 3
wherein said downloaded information is retained in said
hand held computer at least in part by utilizing power from
said rechargeable power source.

25. A portable hand held computer according to claim 4
wherein said connector interface is also operable to connect
to a cradle.

26. A portable hand held computer according to claim 3
wherein said display interface displays a carrier of data
and/or command codes comprising coded data in the form of
alphanumeric characters, and said hand held computer is
operable to read said coded data.

27. A portable hand held computer according to claim 3
wherein said optical interface is configured to connect to a
printer or another hand held computer.

28. A portable hand held computer according to claim 3
wherein said hand held computer is operable by a user for
initiating the purchase of one or more of said merchandis-
able items by means of the transmission of information from
said memory via said antenna.

29. A portable hand held computer according to claim 3
further comprising a carrier for a plurality of data and/or
command codes, wherein said carrier carries a plurality of
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command codes arranged in the format of a numerical
keypad or a typewriter keyboard layout displayed via said
display interface.

30. A portable hand held computer according to claim 3
wherein information retained in said memory for a list of
merchandisable items is kept up to date via information
downloaded from said remote processing center.

31. A portable hand held computer according to claim 3
wherein programs for use in said hand held computer are
downloadable from a processing center remotely located
from said hand held computer and are updateable via said
wireless telecommunications interface from said processing
center.

32. A portable hand held computer, wherein said hand
held computer is capable of use by a user as a data entry
device and configured to be held in one hand for operable
use as a portable wireless telephone for voice transmission
and reception, said hand held computer comprising:

memory, wherein said memory is operable for retaining
information in response to input by the user, operable
for retaining downloaded information, and operable for
retaining information for updating downloaded infor-
mation previously retained in said memory;

a manually operable key switch for input of information;

a display interface comprising a touch sensitive screen,
wherein said display interface is operable to display
user commands, operable to display information
retained by said memory, and operable to display a list
of user selectable items comprising merchandisable
items, and to selectively display information relating to
one or more of said items;

an antenna;

a rechargeable power supply;

a wireless telecommunications interface operable directly
to connect via said antenna to a wireless telecommu-
nications network and operable for transmission and
reception of voice, data, and information;

a controller coupled to said display interface, key switch,
memory, rechargeable power supply, and wireless tele-
communications interface;

a speaker and a microphone permitting said hand held
computer to be used as a telephone handset;

wherein said display interface, antenna, key switch,
rechargeable power supply, wireless telecommunica-
tions interface, memory, controller, speaker, and micro-
phone comprise a self-contained assembly; and
wherein said hand held computer is operable:

to download from a remote processing center via said
antenna and at least said wireless telecommunications
network information relating to one or more mer-
chandisable items for retention in said memory;

to transmit data relating to one or more of said mer-
chandisable items from said memory to said remote
processing center via said antenna and at least said
wireless telecommunications network, and to down-
load information relating to one or more said mer-
chandisable items from said remote processing center
in response to a said transmission of data;

to receive a request from said remote processing center to
the user to input user identification information for
utilization by said remote processing center; and

as a portable wireless telephone for voice reception and
transmission.

33. A portable hand held computer according to claim 32
wherein said hand held computer comprises a connector
interface operable to connect said hand held computer to a
separate personal computer for inputting and outputting data
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or information, and wherein said display interface, antenna,
key switch, rechargeable power supply, wireless telecom-
munications interface, memory, controller, speaker, micro-
phone, and connector interface comprise a self-contained
assembly.

34. A portable hand held computer according to claim 32
wherein said hand held computer comprises an optical
interface operable to establish an optical datalink for the
transmission and reception of information from and to said
hand held computer, and wherein said display interface,
antenna, key switch, rechargeable power supply, wireless
telecommunications interface, memory, controller, speaker,
microphone, and optical interface comprise a self-contained
assembly.

35. A portable hand held computer according to claim 32
wherein said hand held computer comprises a sensor oper-
able to sense and capture data wherein said sensor is a
camera, and wherein said display interface, antenna, key
switch, rechargeable power supply, wireless telecommuni-
cations interface, memory, controller, speaker, microphone,
and sensor comprise a self-contained assembly.

36. A portable hand held computer according to claim 32
wherein said hand held computer comprises a connector
interface operable to connect said hand held computer to a
separate personal computer for inputting and outputting data
or information to or from said hand held computer, and
comprises an optical interface operable to establish an
optical datalink for the transmission and reception of infor-
mation from and to said hand held computer, and wherein
said display interface, antenna, key switch, rechargeable
power supply, wireless telecommunications interface,
memory, controller, speaker, microphone, optical interface,
and connector interface comprise a self-contained assembly.

37. A portable hand held computer according to claim 32
wherein said hand held computer comprises a connector
interface operable to connect said hand held computer to a
separate personal computer for inputting and outputting data
or information, comprises an optical interface operable to
establish an optical datalink for the transmission and recep-
tion of information from and to said hand held computer, and
comprises a sensor operable to sense and capture data
wherein said sensor is a camera, and wherein said display
interface, antenna, key switch, rechargeable power supply,
wireless telecommunications interface, memory, controller,
speaker, microphone, optical interface, sensor, and connec-
tor interface comprise a self-contained assembly.

38. A portable hand held computer according to claim 32
wherein said hand held computer using a said wireless
telecommunications interface also is operable in response to
entry of a user command to download information from said
remote processing center for retention in said memory to
update information previously retained in said memory for
one or more of said merchandisable items.

39. A portable hand held computer according to claim 32
wherein said user identification information comprises a
personal identification number.

40. A portable hand held computer according to claim 32
wherein said user identification information comprises a
credit card number.

41. A portable hand held computer according to claim 32
wherein said hand held computer is operable, subsequent to
an initial input of user identification information after a
connection to a said remote processing center, for subse-
quent use with said remote processing center which is
dependent on the user identification information.

42. A portable hand held computer according to claim 33
wherein said hand held computer using said antenna and at
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least said wireless communications network also is operable
in response to entry of a user command to download
information from said remote processing center for retention
in said memory to update information previously retained in
said memory for one or more of said merchandisable items.
43. A portable hand held computer according to claim 34
wherein said hand held computer using said antenna and at
least said wireless communications network also is operable
in response to entry of a user command to download
information from said remote processing center for retention
in said memory to update information previously retained in
said memory for one or more of said merchandisable items.
44. A portable hand held computer according to claim 35
wherein said hand held computer using said antenna and at
least said wireless communications network also is operable
in response to entry of a user command to download
information from said remote processing center for retention
in said memory to update information previously retained in
said memory for one or more of said merchandisable items.
45. A portable hand held computer according to claim 36
wherein said hand held computer using said antenna and at
least said wireless communications network also is operable
in response to entry of a user command to download
information from said remote processing center for retention
in said memory to update information previously retained in
said memory for one or more of said merchandisable items.
46. A portable hand held computer according to claim 37
wherein said hand held computer using said antenna and at
least said wireless communications network also is operable
in response to entry of a user command to download
information from said remote processing center for retention
in said memory to update information previously retained in
said memory for one or more of said merchandisable items.
47. A portable hand held computer, wherein said hand
held computer is capable of use by a user as a data entry
device and configured to be held in one hand for operable
use as a portable wireless telephone for voice transmission
and reception, said hand held computer comprising:
memory, wherein said memory is operable for retaining
data or information in response to input by the user,
operable for retaining downloaded information, and
operable for retaining information for updating down-
loaded information previously retained in said
memory;

a manually operable key switch for input of information;

a display interface, wherein said display interface is
operable to display user commands, operable to display
information retained by said memory, and operable to
display a list of user selectable items comprising mer-
chandisable items, and to selectively display informa-
tion relating to one or more of said items;

an antenna;

a rechargeable power supply;

a sensor operable for sensing user commands or data;

a wireless telecommunications interface operable directly
to connect via said antenna to a wireless telecommu-
nications network and operable for transmission and
reception of voice or data, wherein said wireless tele-
communications interface is operable to transmit data
captured by said sensor;

a controller coupled to said display interface, key switch,
memory, rechargeable power supply, sensor, and wire-
less telecommunications interface; and,

a speaker and a microphone permitting said hand held
computer to be used as a telephone handset;

wherein said display interface, antenna, key switch,
rechargeable power supply, wireless telecommunica-
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tions interface, memory, controller, sensor, speaker, and
microphone comprise a self-contained assembly; and
wherein said hand held computer is operable:

to download from a remote processing center via said

antenna and at least said wireless telecommunications
network information relating to one or more mer-
chandisable items for retention in said memory;

to transmit data relating to one or more of said mer-

chandisable items from said memory to said remote
processing center via said antenna and at least said
wireless telecommunications network, and to down-
load information relating to one or more of said mer-
chandisable items from said remote processing center
via said antenna and at least said wireless telecommu-
nications network in response to a said transmission of
data;

to receive a request from said remote processing center to

the user to input user identification information for
utilization by said remote processing center; and

as a portable wireless telephone for voice reception and

transmission.

48. A portable hand held computer according to claim 47
wherein said hand held computer comprises a connector
interface operable to connect said hand held computer to a
separate personal computer for inputting and outputting data
or information, and wherein said display interface, antenna,
key switch, rechargeable power supply, wireless telecom-
munications interface, memory, controller, sensor, speaker,
microphone, and connector interface comprise a self-con-
tained assembly.

49. A portable hand held computer according to claim 47
wherein said hand held computer comprises a optical inter-
face operable for an optical datalink to transmit information
from said hand held computer and/or to receive information,
and wherein said display interface, antenna, key switch,
rechargeable power supply, wireless telecommunications
interface, memory, controller, sensor, speaker, microphone,
and optical interface comprise a self-contained assembly.

50. A portable hand held computer according to claim 47
wherein said sensor comprises a camera operable for sensing
and capturing data, and wherein said display interface,
antenna, key switch, rechargeable power supply, wireless
telecommunications interface, memory, controller, speaker,
microphone, and sensor comprise a self-contained assembly.

51. A portable hand held computer according to claim 47
wherein said hand held computer comprises a connector
interface operable to connect said hand held computer to a
separate personal computer for inputting and outputting data
or information, and comprises a optical interface operable
for an optical datalink to transmit data or information from
said hand held computer and/or to receive data or informa-
tion, and wherein said display interface, antenna, key switch,
rechargeable power supply, wireless telecommunications
interface, memory, controller, sensor, speaker, microphone,
optical interface, and connector interface comprise a self-
contained assembly.

52. A portable hand held computer according to claim 47
wherein said hand held computer comprises a connector
interface operable to connect said hand held computer to a
separate personal computer for inputting and outputting data
or information, comprises a optical interface operable for an
optical datalink to transmit information from said hand held
computer and/or to receive data or information, and said
sensor comprises a camera operable for sensing and captur-
ing data, and wherein said display interface, antenna, key
switch, rechargeable power supply, wireless telecommuni-
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cations interface, memory, controller, speaker, microphone,
optical interface, sensor, and connector interface comprise a
self-contained assembly.

53. A portable hand held computer according to claim 47
wherein said user identification information comprises a
personal identification number.

54. A portable hand held computer according to claim 47
wherein said user identification information comprises a
credit card number.

55. A portable hand held computer according to claim 47
wherein said hand held computer is operable, subsequent to
an initial input of user identification information after a
connection to a said remote processing center, for subse-
quent use with said remote processing center which is
dependent on the user identification information.

56. A portable hand held computer according to claim 48
wherein said hand held computer using said antenna and at
least said wireless communications network also is operable
in response to entry of a user command to download
information from said remote processing center for retention
in said memory to update information previously retained in
said memory for one or more of said merchandisable items.

57. A portable hand held computer according to claim 49
wherein said hand held computer using said antenna and at
least said wireless communications network also is operable
in response to entry of a user command to download
information from said remote processing center for retention
in said memory to update information previously retained in
said memory for one or more of said merchandisable items.

58. A portable hand held computer according to claim 50
wherein said hand held computer using said antenna and at
least said wireless communications network also is operable
in response to entry of a user command to download
information from said remote processing center for retention
in said memory to update information previously retained in
said memory for one or more of said merchandisable items.

59. A portable hand held computer according to claim 47
wherein said sensor is comprised of said display interface
and at least one or two manually operable keys on said hand
held computer for sensing user commands or data via input
caused by use of one or more of said keys, wherein one or
more of said keys is operable to cause scrolling through
items displayed via said display interface, one or more of
said keys is operable to select one or more of said items, and
one or more of said keys is operable to select a said
command displayed via said display interface.

60. A portable hand held computer according to claim 47
wherein said sensor is comprised of said display interface
comprising a touch sensitive screen for sensing input by the
user.

61. A portable hand held computer, wherein said hand
held computer is capable of use by a user as a data entry
device and configured to be held in one hand for operable
use as a portable cellular telephone for voice transmission
and reception, said hand held computer comprising:

memory, wherein said memory is operable for retaining

data or information in response to input by the user,
operable for retaining downloaded information, and
operable for retaining information for updating down-
loaded information previously retained in said
memory;

a manually operable key switch for input of information;

a display interface, wherein said display interface is

operable to display user commands, operable to display
information retained by said memory, and operable to
display a list of user selectable items comprising mer-
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chandisable items, and to selectively display informa-
tion relating to one or more of said items;

an antenna,

a rechargeable power supply;

a sensor operable for sensing user commands or data;

a wireless telecommunications interface operable directly
to connect via said antenna to a wireless telecommu-
nications network and operable for transmission and
reception of voice or data, wherein said wireless tele-
communications interface is operable to transmit data
captured by said sensor, and is a cellular telephone
interface;

a controller coupled to said display interface, key switch,
memory, rechargeable power supply, sensor, and wire-
less telecommunications interface; and,

a speaker and a microphone permitting said hand held
computer to be used as a telephone handset;

wherein said display interface, antenna, key switch,
rechargeable power supply, wireless telecommunica-
tions interface, memory, controller, sensor, speaker, and
microphone comprise a self-contained assembly; and
wherein said hand held computer is operable:

to download from a remote processing center via said
antenna and at least said wireless telecommunications
network information relating to one or more mer-
chandisable items for retention in said memory;

to transmit data relating to one or more of said mer-
chandisable items from said memory to said remote
processing center via said antenna and at least said
wireless telecommunications network, and to down-
load information relating to one or more of said mer-
chandisable items from said remote processing center
via said antenna and at least said wireless telecommu-
nications network in response to a said transmission of
data;

to download, via said antenna and at least said wireless
telecommunications network in response to entry of a
user command, information from said remote process-
ing center for retention in said memory to update
information previously retained in said memory for one
or more of said merchandisable items;

to receive a request from said remote processing center to
the user to input user identification information for
utilization by said remote processing center; and

as a portable cellular telephone for voice reception and
transmission.

62. A portable hand held computer operable as a data

entry device and a portable wireless telephone by a user,
comprising:

memory, wherein said memory is operable for retaining
data or information in response to input by the user,
operable for retaining downloaded data or information,
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and operable for retaining data or information for
updating downloaded data or information previously
retained in said memory;

a manually operable key switch for input of information;

a display interface, wherein said display interface is
operable to display user commands, operable to display
information retained by said memory, and operable to
display a list of user selectable items comprising mer-
chandisable items, and to selectively display informa-
tion relating to one cc more of said items;

an antenna;

a rechargeable power supply;

a sensor operable to sense and capture data wherein said
sensor is a camera;

a wireless telecommunications interface operable directly
to connect via said antenna to a wireless telecommu-
nications network and operable for transmission and
reception of voice or data, wherein said wireless tele-
communications interface is operable to transmit data
captured by said sensor via said antenna;

a controller coupled to said display interface, key switch,
memory, rechargeable power supply, sensor, and wire-
less telecommunications interface;

wherein said hand held computer is operable using said
wireless telecommunications interface to download
from a remote processing center information relating to
one or more of said items for retention in said memory
by utilizing at least said wireless telecommunications
network, said hand held computer is operable using
said wireless telecommunications interface to transmit
data or information relating to one or more of said items
from said memory to said remote processing center and
to download information relating to one or more of said
items from said remote processing center in response to
a said transmission, said hand held computer using said
wireless telecommunications interface also is operable
in response to entry of a user command to download
information from said remote processing center for
retention in said memory to update information previ-
ously retained in said memory for one or more of said
items, and said hand held computer is operable as a
portable wireless telephone;

wherein said display interface, antenna, key switch,
rechargeable power supply, wireless telecommunica-
tions interface, memory, controller, and sensor com-
prise a self-contained assembly; and wherein said
assembly includes a speaker and a microphone permit-
ting said hand held computer to be used as a telephone
handset.
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EX PARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307
THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] appeared in the

patent, but has been deleted and is no longer a part of the
patent; matter printed in italics indicates additions made
to the patent.

AS A RESULT OF REEXAMINATION, IT HAS BEEN

DETERMINED THAT:

Claims 1, 3, 32, 47, 61 and 62 are determined to be patent-

able as amended.

Claims 2, 4-31, 33-46 and 48-60, dependent on an

amended claim, are determined to be patentable.

1. A data entry system comprising a hand held data entry

unit, said hand held unit comprising:

a reading sensor for sensing commands and/or data and
for producing input signals in response to said sensed
commands and/or data;

rewritable storage remotely programmable with [informa-
tion relating to] selectable items from a catalogue of
merchandise, wherein said selectable items each corre-
spond to and identify an item of merchandise from a
catalogue of merchandise which item is available for
shopping and for ordering to purchase by a user via
operation of said hand held unit;

a controller connected to receive and process said input
signals from said sensor, said controller being arranged
to respond to said commands to control said hand held
unit and to said data to select a said item;

a display screen for displaying a user readable representa-
tion of said commands and displaying information
relating to said item from said rewritable storage;

a telecommunications interface for telephonic transmis-
sion of information relating to a selected item or items
from said storage to a remote processing center via a
telecommunications network and for telephonic recep-
tion of information relating to said selectable items
from said remote processing center to said storage via
said telecommunications network, wherein said tele-
communications interface is a telecommunications line
interface integral to said hand held unit and directly
connects said hand-held unit to said telecommunica-
tions network; and

a carrier for a plurality of data and/or command codes for
association with means for displaying a plurality of
selectable items, wherein said carrier carries a plurality
of codes, each for a respective one of a plurality of
natural language and/or numeric characters and a plu-
rality of commands for controlling operation of said
data entry or merchandising system, each code being
associated with a visual representation of the corre-
sponding natural language or numeric character or
command and/or of a graphical representation thereof;

wherein said hand held unit is operable for a user to make
shopping selections from said display screen to select
and to initiate shopping orders to purchase one or more
items of merchandise for a user via said remote pro-
cessing center,
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wherein said one or more selected items is selected indi-
vidually from a list of user selectable items of a cata-
logue of merchandise by user input via said reading
sensor sensing data and/or command codes of said car-
rier for a plurality of data and/or command codes,

wherein said controller is arranged to respond to data
sensed by said reading sensor to select a said indi-
vidual item, and wherein a shopping order is initiated
via transmitting one or move shopping selections from
said rewritable storage to said remote processing cen-
ter.

3. A portable hand held computer, wherein said hand held

computer is capable of use by a user as a data entry device
and as a portable wireless telephone for voice transmission
and reception, said hand held computer comprising:

memory, wherein said memory is operable for retaining
information input by the user, operable for retaining
downloaded information, and operable for retaining
information for updating downloaded information pre-
viously retained in said memory;
a manually operable key switch for input of information;
a display interface comprising a touch sensitive screen,
wherein said display interface is
operable to display user commands,
operable to display information retained by said
memory, and

operable to display a list of user selectable items com-
prising merchandisable items, and to selectively dis-
play information relating to one or more of said
items;

an antenna,

a rechargeable power supply;

a sensor operable to sense and capture data wherein said
sensor is a camera;

a wireless telecommunications interface operable directly
to connect said hand held computer via said antenna to
a wireless telecommunications network and operable
for transmission and reception of voice, data, and
information, wherein said wireless telecommunications
interface is operable to transmit data captured by said
sensor;

an optical interface operable to establish an optical
datalink for the transmission and reception of informa-
tion from and to said hand held computer;

a controller coupled to said display interface, key switch,
memory, rechargeable power supply, optical interface,
sensor, and wireless telecommunications interface; and

a speaker and a microphone configuring said hand held
computer for use as a telephone handset;

wherein said display interface, antenna, key switch,
rechargeable power supply, wireless telecommunica-
tions interface, memory, controller, optical interface,
sensor, speaker, and microphone comprise a self-
contained assembly; and,

wherein said hand held computer is operable:
to download from a remote processing center via said

antenna and at least said wireless telecommunica-
tions network [information relating to one or more] a
list of user selectable items from a catalogue of mer-
chandisable items, wherein a said list of items is for
retention in said memory and wherein each of said
user selectable items corresponds to and identifies a
merchandisable item which is available for shopping
and ordering to purchase by a user via operation of
said hand held computer,
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to transmit data relating to one or more of said mer-
chandisable items from said memory to said remote
processing center via said antenna and at least said
wireless telecommunications network, and

to download information relating to one or more of said
merchandisable items from said remote processing
center via said antenna and at least said wireless tele-
communications network in response to a said trans-
mission of data;

to download, via said antenna and at least said wireless
telecommunications network in response to entry of
a user command, information from said remote pro-
cessing center for retention in said memory to update
information previously retained in said memory for
one or more of said merchandisable items; and

as a portable wireless telephone for voice reception and
transmission;

wherein further, said hand held computer is operable for a
user to make shopping selections from a said list to
select one or more merchandisable items, and to ini-
tiate shopping orders to purchase one or more mer-
chandisable items for a user via said remote processing
center, wherein:

(i) said one or more selected items is selected individu-
ally from a said list of user selectable items by user
input via said touch sensitive screen sensing data,
wherein

(ii) said data sensed is coded data of a plurality of
coded data, wherein said plurality of coded data is
associated with said user selectable items and
wherein each coded data of said plurality of coded
data corresponds to an individual item of said user
selectable items,

(iii) said controller is arranged to respond to said data
sensed by said touch sensitive screen to select a said
individual item, and

(iv) a shopping ovder is initiated via transmission of
data corresponding to said one or more selected
items from said memory to said remote processing
center.

32. A portable hand held computer, wherein said hand
held computer is capable of use by a user as a data entry
device and configured to be held in one hand for operable
use as a portable wireless telephone for voice transmission
and reception, said hand held computer comprising:

memory, wherein said memory is operable for retaining
information in response to input by the user, operable
for retaining downloaded information, and operable for
retaining information for updating downloaded infor-
mation previously retained in said memory;

a manually operable key switch for input of information;

a display interface comprising a touch sensitive screen,
wherein said display interface is
operable to display user commands,
operable to display informatin retained by said

memory, and

operable to display a list of user selectable items com-
prising merchandisable items, and to selectively dis-
play information relating to one or more of said
items; an antenna;

a rechargeable power supply;

a wireless telecommunications interface operable directly
to connect via said antenna to a wireless telecommuni-
cations network and operable for transmission and
reception of voice, data, and information;

a controller coupled to said display interface, key switch,
memory, rechargeable power supply, and wireless tele-
communications interface;
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a speaker and a microphone permitting said hand held
computer to be used as a telephone handset;

wherein said display interface, antenna, key switch,
rechargeable power supply, wireless telecommunica-
tions interface, memory, controller, speaker, and micro-
phone comprises a self-contained assembly; and

wherein said hand held computer is operable:

to download from a remote processing center via said
antenna and at least said wireless telecommunica-
tions network [information relating to one or more] a
list of user selectable items from a catalogue of mer-
chandisable items, wherein a said list of items is for
retention in said memory and wherein each of said
user selectable items corresponds to and identifies a
merchandisable item which is available for shopping
and ordering to purchase by a user via operation of
said hand held computer,

to transmit data relating to one or more of said mer-
chandisable items from said memory to said remote
processing center via said antenna and at least said
wireless telecommunications network, and

to download information relating to one or more said
merchandisable items from said remote processing
center in response to a said transmission of data;

to receive a request from said remote processing center
to the user to input user identification information for
utilization by said remote processing center; and

as a portable wireless telephone for voice reception and
transmission;

wherein further, said hand held computer is operable for a
user to make shopping selections from a said list to
select one or more merchandisable items, and to ini-
tiate shopping orders to purchase one or more mer-
chandisable items for a user via said remote processing
center, wherein:

(i) said one or more selected items is selected individu-
ally from a said list of user selectable items by user
input via said touch sensitive screen sensing data,
wherein

(ii) said data sensed is coded data of a plurality of
coded data, wherein said plurality of coded data is
associated with said user selectable items and
wherein each coded data of said plurality of coded
data corresponds to an individual item of said user
selectable items,

(iii) said controller is arranged to respond to said data
sensed by said touch sensitive screen to select a said
individual item, and

(iv) a shopping ovder is initiated via transmisison of
data corresponding to said one or more selected
items from said memory to said remote processing
center.

47. A portable hand held computer, wherein said hand

held computer is capable of use by a user as a data entry
device and configured to be held in one hand for operable
use as a portable wireless telephone for voice transmission
and reception, said hand held computer comprising:

memory, wherein said memory is operable for retaining
data or information in response to input by the user,
operable for retaining downloaded information, and
operable for retaining information for updating down-
loaded information previously retained in said memory;

a manually operable key switch for input of information;

a display interface, wherein said display interface is
operable to display user commands,
operable to display information retained by said

memory, and
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operable to display a list of user selectable items com-
prising merchandisable items, and to selectively dis-
play information relating to one or more of said
items;

an antenna,

a rechargeable power supply;

a sensor operable for sensing user commands or data;

a wireless telecommunications interface operable directly
to connect via said antenna to a wireless telecommuni-
cations network and operable for transmission and
reception of voice or data, wherein said wireless tele-
communications interface is operable to transmit data
captured by said sensor;

a controller coupled to said display interface, key switch,
memory, rechargeable power supply, sensor, and wire-
less telecommunications interface; and,

a speaker and a microphone permitting said hand held
computer to be used as a telephone handset;

wherein said display interface, antenna, key switch,
rechargeable power supply, wireless telecommunica-
tions interface, memory, controller, sensor, speaker, and
microphone comprise a self-contained assembly; and

wherein said hand held computer is operable:

to download from a remote processing center via said
antenna and at least said wireless telecommunica-
tions network [information relating to one or more] a
list of user selectable items from a catalogue of mer-
chandisable items, wherein a said list of items is for
retention in said memory and wherein each of said
user selectable items corresponds to and identifies a
merchandisable item which is available for shopping
and ordering to purchase by a user via operation of
said hand held computer,

to transmit data relating to one or more of said mer-
chandisable items from said memory to said remote
processing center via said antenna and at least said
wireless telecommunications network; and

to download information relating to one or more of said
merchandisable items from said remote processing
center via said antenna and at least said wireless tele-
communications network in response to a said trans-
mission of data;

to receive a request from said remote processing center
to the user to input user identification information for
utilization by said remote processing center; and

as a portable wireless telephone for voice reception and
transmission;

wherein further, said hand held computer is operable for a
user to make shopping selections from a said list to
select one or more merchandisable items, and to ini-
tiate shopping orders to purchase one or more mer-
chandisable items for a user via said remote processing
center, wherein:

(i) said one or more selected items is selected individu-
ally from a said list of user selectable items by user
input via said sensor sensing data, wherein

(ii) said data sensed is coded data of a plurality of
coded data, wherein said plurality of coded data is
associated with said user selectable items and
wherein each coded data of said plurality of coded
data corresponds to an individual item of said user
selectable items,

(ii) said controller is arranged to respond to said data
sensed by said sensor to select a said individual item,
and

(iv) a shopping ovder is initiated via transmission of
data corresponding to said one or more selected
items from said memory to said remote processing
center.
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61. A portable hand held computer, wherein said hand
held computer is capable of use by a user as a data entry
device and configured to be held in one hand for operable
use as a portable cellular telephone for voice transmission
and reception, said hand held computer comprising:
memory, wherein said memory is operable for retaining
data or information in response to input by the user,
operable for retaining downloaded information, and
operable for retaining information for updating down-
loaded information previously retained in said memory;
a manually operable key switch for input of information;
a display interface, wherein said display interface is
operable to display user commands,
operable to display information retained by said
memory, and

operable to display a list of user selectable items com-
prising merchandisable items, and to selectively dis-
play information relating to one or more of said
items;
an antenna,
a rechargeable power supply;
a sensor operable for sensing user commands or data;
a wireless telecommunications interface operable directly
to connect via said antenna to a wireless telecommuni-
cations network and operable for transmission and
reception of voice or data, wherein said wireless tele-
communications interface is operable to transmit data
captured by said sensor, and is a cellular telephone
interface;
a controller coupled to said display interface, key switch,
memory, rechargeable power supply, sensor, and wire-
less telecommunications interface; and,
a speaker and a microphone permitting said hand held
computer to be used as a telephone handset;
wherein said display interface, antenna, key switch,
rechargeable power supply, wireless telecommunica-
tions interface, memory, controller, sensor, speaker, and
microphone comprise a self-contained assembly; and
wherein said hand held computer is operable:
to download from a remote processing center via said
antenna and at least said wireless telecommunica-
tions network [information relating to one or more] a
list of user selectable items from a catalogue of mer-
chandisable items, wherein a said list of items is for
retention in said memory and wherein each of said
user selectable items corresponds to and identifies a
merchandisable item which is available for shopping
and ordering to purchase by a user via operation of
said hand held computer,
to transmit data relating to one or more of said mer-
chandisable items from said memory to said remote
processing center via said antenna and at least said
wireless telecommunications network, and to download
information relating to one or more of said merchandis-
able items from said remote processing center via said
antenna and at least said wireless telecommunications
network in response to a said transmission of data;
to download, via said antenna and at least said wireless
telecommunications network in response to entry of
a user command, information from said remote pro-
cessing center for retention in said memory to update
information previously retained in said memory for
one or more of said merchandisable items;

to receive a request from said remote processing center
to the user to input user identification information for
utilization by said remote processing center; and
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as a portable cellular telephone for voice reception and
transmission;

wherein further, said hand held computer is operable for a

user to make shopping selections from a said list to
select one or more merchandisable items, and to ini-
tiate shopping orders to purchase one or more mer-
chandisable items for a user via said remote processing
center, wherein:

(i) said one or more selected items is selected individu-
ally from a said list of user selectable items by user
input via said sensor sensing data, wherein

(ii) said data sensed is coded data of a plurality of
coded data, wherein said plurality of coded data is
associated with said user selectable items and
wherein each coded data of said pluralty of coded
data corresponds to an individual item of said user
selectable items,

(ii) said controller is arranged to respond to said data
sensed by said sensor to select a said individual item,
and

(iv) a shopping ovder is initiated via transmission of
data corresponding to said one or more selected
items from said memory to said remote processing
center.

62. A portable hand held computer operable as a data
entry device and a portable wireless telephone by a user,
comprising:

memory, wherein said memory is operable for retaining

data or information in response to input by the user,
operable for retaining dowloaded data or information,
and operable for retaining data or information for
updating downloaded data or information previously
retained in said memory;

a manually operable key switch for input of information;

a display interface, wherein said display interface is
operable to display user commands,
operable to display information retained by said
memory, and

operable to display a list of user selectable items com-
prising merchandisable items, and to selectively dis-
play information relating to one [cc] or more of said
items;

an antenna,

a rechargeable power supply;

a reading sensor operable for sensing commands and/or
data;

a sensor operable to sense and capture data wherein said
sensor is a camera;

a wireless telecommunications interface operable directly
to connect via said antenna to a wireless telecommuni-
cations network and operable for transmission and
reception of voice or data, wherein said wireless tele-
communications interface is operable to transmit data
captured by said sensor via said antenna;

a controller coupled to said display interface, key switch,
memory, rechargeable power supply, sensor, and wire-
less telecommunications interface;
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wherein said hand held computer is operable using said

wireless telecommunications interface to download
from a remote processing center [information relating
to one or more of] said user selectable items of said list
for retention in said memory, by utilizing at least said
wireless telecommunications network, and wherein
each of said user selectable items is from a catalogue of
merchandisable items and corresponds to and identifies
a merchandisable item which is available for shopping
and ordering to purchase by a user via operation of
said hand held computer,

said hand held computer is operable using said wireless

telecommunications interface to transmit data or infor-
mation relating to one or more of said user selectable
items from said memory to said remote processing cen-
ter and to download information relating to one or more
of said items from said remote processing center in
response to a said transmission,

said hand held computer using said wireless telecommu-

nications interface also is operable in response to entry
of a user command to download information from said
remote processing center for retention in said memory
to update information previously retained in said
memory for one or more of said items, and

said hand held computer is operable as a portable wireless

telephone;

wherein said display interface, antenna, key switch,
rechargeable power supply, wireless telecommunica-
tions interface, memory, controller, and sensor com-
prise a self-contained assembly; and wherein said
assembly includes a speaker and a microphone per-
mitting said hand held computer to be used as a tele-
phone handset;

wherein further, said hand held computer is operable for a

user to make shopping selections from a said list to

select one or more merchandisable items, and to ini-

tiate shopping orders to purchase one or more mer-
chandisable items for a user via said remote processing
center, wherein:

(i) said one or more selected items is selected individu-
ally from a said list of user selectable items by user
input via said reading sensor sensing data, wherein

(ii) said data sensed is coded data of a plurality of
coded data, wherein said plurality of coded data is
associated with said user selectable items and
wherein each coded data of said plurality of coded
data corresponds to an individual item of said user
selectable items,

(ii) said controller is arranged to respond to said data
sensed by said reading sensor to select a said indi-
vidual item, and

(iv) a shopping ovder is initiated via transmission of
data corresponding to said one or more selected
items from said memory to said remote processing
center.



