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I. NATURE OF THE ACTION

1. This is an action in law and equity for declaratory judgment of ownership
and to quiet title to seven United States patents rightfully belonging to the plaintiff Richard Ditzik
(“Ditzik™). |

2. The seven patents at issue are U.S. Patent Nos. 5,983,073, 6,167,376,
6,421,235, 6,415,256, 6,970,678, 7,103,380 and 7,509,142 (collectively “the Ditzik Patents,”
attached as Exhibits A-G).

II. THE PARTIES

3. Plaintiff, Richard Ditzik, is an individual, having a residence located at 307
Surrey Drive, Bonita, California 91902.

4. Upon information and belief, defendant Panasonic Corporation of North
America (“Panasonic North America™) is a Delaware corporation having its principal place of

business at 1 Panasonic Way, Secaucus; NJ 07094,

I1I. JURISDICTION AND VENUE

’ 5. Ditzik brings this action under Title 35 of the United States Code, and under
28 U.S.C. § 2201, to obtain a declaration of patent ownership with respect to the:Ditzik Patents.
6. This Court has subject matter jurisdiction under.28 U.S,C. § 1332 as there is
diversity of citizenship between the parties and the amount in controversy exceeds $75,000.
7. This Court also has subject matter jurisdiction under 28 U.S.C. §§ 1331 and
1338(a) because this action arises under the Patent Laws of the United States.

8. Venue in this judicial district is proper under 28 U.S.C. § 1391.




[ ]

W

~N O

10
11

12

13
14
15
16
17
18
19
20
21
22
23

25
26
27

Case 3:09-cv-01%-JAH-WVG Document1 Filed 331/09 Page 3 of 129

1V. BACKGROUND FACTS

9. On May 1, 1996, Ditzik became an employee of Panasonic AVC Network

Systems (then known as Matsushita Television Company), a wholly owned subsidiary of

Panasonic (collectively be referred to as “Panasonic™).

10.  Prior to joining Panasonic, Ditzik conceived of the inventions disclosed and
claimed in the Ditzik Patents.

11.  Ditzik was an employee of Panasonic from May 1, 1996 to April 17, 2006,
working exclusively on television technology. |

12.  Ditzik filed several applications for patents on wireless and notebook
computer technology which eventually issued as the Ditzik Patents. Ditzik filed and prosecuted
these patents, but on his own time, and not during work hours at Panasonic, and without the use of
Panasonic information or tools.

13.  While Ditzik believes that others are infringing Ditzik Patents and wants to
enforce those Ditzik Patents against those infringers, Ditzik is concerned that Panasonic may claim
an ownership interest in the Ditzik Patents by virtue of the fact that Ditzik was: employed by
Panasonic when the Ditzik Patents were filed, prosecuted, and/or issued.

14.  All patent owners need to be named in an infringement. lawsuit for proper
standing. Thus, an adverse ownership claim made by or on behalf of Panasonic would adversely
affect a lawsuit by Ditzik for infringement of the Ditzik Patents.

15.  Each owner of a patent has the right to license its rights iri the patent to a
third party. Thus, an adverse ownership claim made: by or on behalf of Panasonic could also.
adversely affect a lawsuit by Ditzik for infringement of the Ditzik Patents.

16. Accordingly, counsel for Ditzik contacted counsel for Panasonic in order to.
clear up any potential ownership issues.

17.  In a telephone conference between Ditzik's counsel and counsel for
Panasonic, held in early March 2009, Panasonic represented that at that time it would not contest

Ditzik’s ownership of the Ditzik Patents.
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18.  In an e-mail dated March 19, 2009, counsel for Ditzik informed counsel for
Panasonic that such a representation would not be adequate because, when Ditzik seeks to enforce
the Ditzik Patents against an infringing party, that infringing party could assert that Panasonic has
a right in the patents and that may affect Ditzik's standing to sue for infringement. (Exhibit H)

19.  In an e-mail dated April 7, 2009, counsel for Panasonic indicated that as a
matter of policy that it was unable to either acknowledge Ditzik’s exclusive ownership of the
Ditzik Patents or assign any right and title that it may have in the Ditzik Patents to Ditzik.
(Exhibit I)

20.  On.June 2 2009, counsel for Ditzik sent a letter to Panasonic. listing the.

Ditzik Patents and seeking an agreement that the Panasonic would not claim any right, title or
interest in any of the Ditzik Patents due to Ditzik's employment with Panasonic AVC. (Exhibit J)
21. On June 22, 2009, in a telephone conference, counsel for Panasonic, Bob
Marin, told counsel for Ditzik, John Halan, that Panasonic is claiming an ownership interest in the
Ditzik Patents.
22. On June 23, 2009, counsel for Panasonic, Bob Marin, wrote a letter to
Ditzik’s counsel, stating in pertinent part as follows: “Panasonic reserves its right to contest Mr.

Ditzik’s ownership of, and make a claim of ownership with respect to, any patents that may be

| subject to the Patent Rights and Confidentiality Agreement executed by Mr. Ditzik on May 1,

1996, including but not limited to any of the patents you listed in your June 2, 2009 letter.”
(Exhibit K),

et b v e ek
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V. COUNT I: DECLARATORY JUDGMENT
OF PATENT OWNERSHIP AND QUIET TITLE

23.  Ditzik incorporates by reference the allegations of paragraphs 1-22.

24.  Panasonic claims an ownership interest in the Ditzik Patents.

25.  Ditzik desires to enforce Ditzik Patents against alleged infringers.

26.  Ditzik's enforcement of Ditzik Patents would be interfered with if a
defendant raises the defense of lack of standing claiming that Panasonic has an ownership interest
in the patents.

27.  Ditzik’s enforcement of Ditzik Patents would be interfered with if
Panasonic licenses its alleged ownership interest in the Ditzik Patents to a third party accused of
infringement by Ditzik, whether or niot Panasonic is later found to be entitled to do so.

28.  An actual and justiciable controversy over the ownership and title of the
Ditzik Patents currently exists between Ditzik and Panasonic.

29.  Ditzik will suffer hardship if judicial consideration is withheld.

30. Ditzik requests a judicial determination of its rights and a declaration that it

is the true and proper owner of all legal and equitable right, title and interest in the Ditzik Patents.
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V1. DEMAND FOR RELIEF

WHEREFORE, plaintiff Ditzik requests entry of a judgment against Defendant,
granting relief as follows.

A, A declaration that Ditzik, at all times has been the legal and equitable owner
of all right, title and interest in the Ditzik Patents and the subject matter thereof;

B. A declaration that Ditzik, continues to be the legal and equitable owner of
all right, title and interest in the Ditzik Patents and the subject matter thereof;

C. An injunction that defendant shall not represent to others that it has any
ownership or title in the Ditzik Patents;

D. Reasonable attorneys fees and costs incurred in bringing the present action,
and

E. Granting such other, further and different relief as may be just and equitable

on the proofs.
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w’

] VIl. DEMAND FOR JURY TRIAL
2
3 Plaintiff Ditzik demands trial by jury for all issues so triable.
4
.|
6
7 || Dated; July 31, 2009 BROOKS KUSHMAN-P.C.
y
-0 By “’“A//
9 * Mark B. Mizrahi (SBN 179384)
mmizrahi@brookskushman.com
10 6701 Center Drive, Suite 610
Los Angeles, California 90045
1 : Telephone: (310) 348-8200
1 Facsimile: (310) 846-4709
3 Of Counsel:
John M. Halan (MI Bar No. P37616)
14 Pro Hac Vice Application Anticipated
Marc Lorelli (MI Bar No. P63156)
15 Pro Hac Vice Application Anticipated
16 BROOKS KUSHMAN P.C.

1000 Town Center, Twenty-Second Floor
Southfield, M1 48075-1238

17 Telephone: (248) 358-4400

8 Facsimile: (248) 358-335

19 Attorneys for Plaintiff”

20 RICHARD J. DITZIK

21
22
23
24
25
26

28
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US005983073A

United States Patent [ 1111 Patent Number: 5,983,073
Ditzik {451 Date of Patent: Nov. 9, 1999
[54) MODULAR NOTEBOOK AND PDA 5,659,890 8/L9Y7 HIABKA weeromuercrmmrserssermns 455/575
COMPUTER SYSTEMS FOR PERSONAL 5,675,629 10/1997 Radfel et al. 455/561
COMPUTING AND WIRELESS 5,701,515 12/1997 Gradeler wvcmarsnecnisemenns - 395/834

COMMUNICATTONS

[76]) Inventor: Richard J. Ditzlk, 3143 Camegie Ct.,
San Diego, Calif. 92122

Primary Examiner—Edward F. Urban
{57] ABSTRACT

A small light weight modular microcomputer based com-
P
21] Appl. No.: 08/832,923 puter and communications systems, designed for both port-
Pp
. ability and desktop uses. The systems make use of a relative
[22] Filed:  Apr. 4, 1997 large flat panel display device assembly (2), an expandable

(51] Int.C1* e, HO4B /15 hinge device (10), battery power source (9), keyboard
[52] US. Cl oo 488/11.1; 455/556; 455/557, ~ assembly (16), and wireless communications devices (32,

455/560 51). The systems are capable of bi-directional realiime
(58] Field of Search ......oomcmn 455/11.1, 556, ~ SOMmMunications of voice, audio, text, grapbics and video

455/557, 575, 568, '572, 90, 569; 364/705.05 data. Bot‘h wite-ba:sed or wireless cgmmunications n.netl%ods
and devices are implemenied. Wireless communications

Cited devices may include one or more telephone-like handsets

[56] References Clte (14) and/or earset (34). The wireless communication devices
U.S. PATENT DOCUMENTS may include one or more antennae (32). Systems can be

S,008927 41991 Weiss €l al. voorvoms 379/364 configured in a portable arrangement similar to conventional

- 455/557 notebook computers, but can be quickly and casily disas-

. 364370  sembled and re-assembled for office desklop uses. Systems
3617248  may consist of a base computer unit (100) comprising
364/340 wireless communication devices may act as & relay station
. 3793719 relaying voice and other data between the handset or earset
«.. 361/686  and external wide area communications networks. The sys-
« 340/364  1em may be capable of performing, personal digital assistant

5,490,284 2/1996 Itoh et 8l e - 455/11.1 (PDA), cellular telephone, conventional notebook computer,
5,570,389 10/1996 Rossi ...... ... 455/557 desktop computer functions.

5,592,491  1/1997 Dinkins .. 455/11.1
5,628,055 5/1997 Stein ... e 455090 .
5,634,080  5/1997 Kikinis et 8], .emroniniriiesenns 455/575 9 Claims, 9 Drawing Sheets

5,127,041 6/1992 O°'Sullivan .....
5,189,632  2/1993 Paajanen et al.
5,196,993 3/1993 Herron et al. ..
5,200,913  4/1993 Hawkins et al.
5,327,486  7/1994 Wolff et al. ...
5,440,449  8/1995 Scheer ...
5,459,458 10/1995 Richardson et al.
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FIG. 1
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(b)

Fig. 3
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FIG. 4
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1

MODULAR NOTEBOOK AND PDA
COMPUTER SYSTEMS FOR PERSONAL
COMPUTING AND WIRELESS
COMMUNICATIONS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to portable personal computer sys-
tems with external communication means, which can be
used by an individual in bolh deskiop and mobile ¢nviron-
ments. The compuler system involves a relatively large color
fint panel display, conventional microcomputer system, and
a plurality of human interface means. In particular, it relates
fo & computer unit, having a light weight thin notebook-like
computer structure that is capable of performing personal
digital assistants (PDA) like functions and wircless external
communications of voice, text, graphic and image data.

2. Description of Prior Art

There are several shortcomings with prior art notebook
computers, PDAs and wireless telephone units. Notebook
computers have a relatively large flat panel display device,
a full alphanumeric keyboard and battery power. PDAs are
small handheld units with a small LCD display, small key
pad and touch pen. PDAs are designed to be placed in one's
pocket or purse for meximum portability. A problem arises
when customers desire large high resolution color display
for both portable and desktop applications. To use a com-
puter system for both portable and desktop uses, the cus-
tomer must purchase multiple systems. The cost of color flat
panels are still too expensive for most customers to by two
display monitars, one display for desktop and ons for the
portable applications. Many customers require functionality
of a desktop computer, notebook computer and PDA, but it
is much 100 expensive to purchase multiple CPUs, displays,
and keyboards,

U.S. Pat. No. 5,189,632 of Paajanen et al disclosed a hand
held computer unit with an antenna and wireless RF com-
munication capability, small Jat pancl display and a
keyboard, in a partial clam shell type structure. However,
they do pot teach expandable hinge means, base station for
handset relay functions, or cover latching function. U.S. Pat.
No. 5,327,486 of Wolff et al teach a conventional laplop
computer with antenna and RPF communications to a radio
network and local exchange telephone network. However,
they fail 10 teach expandable hinge means, edge hinge
means, handscet racans or base station relay functions. U.S.
Pat. No. 5,459,458 of Richardson et al teach a virtual pager
and data terminal system. However, they do not teach
notebook like computers, base unit station or personal/PDA
computing. U.S. Pat. No. 5,008,927 of Weiss et al teach a
computer and telephone system with a display screen on a
conventional telephone structure keyboard unit. However
they [ail to leach notebook like structure, wircless commu-
nication or handset relay functions. U.S. Pat. No. 5,196,993
of Herron et al teach a laptop computer with a removable flat
panel display with built-in support feet for desktop suppart.
However, they fail to each expandable hinge means, exterior
communications functions, cover laiching functions or com-
puter display assembly. U,S. Pat. No. 5,200,913 of Hawkins
et al teach a laptop computer wilh flat pancl display and pen
input means, However, they fail to teach expandable hinge
means, edge mounted hinge or latching functions.

2

they leck interactive capabilities to be successful for text,
graphic and video applications. Some prior art notebook and
laptop computers have integrated wireless communication
means, but they are too large and bulky to be successful for

s in mobile uses. Prior art wireless devices do a poor job of

35
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Wireless hand held computer devices, such as cellular and -

Personal Communication System (PCS) telephones, have
limited display capabilities. Piror art wireless computer uits
have display screens that are small (1.5-2.5" dismeter), and

6

[ry

providing voice, data and video communication functions.
Typical wireless computer systems have display screens that
are too small and have limited computing power. Prior art
laptop and notebook computers are too heavy to carry for
long periods. Inventions herein solve these problems by
embodying a unique relatively thin notebook-like computer
system that is capable of: being: (1) opened like a notebook,
(2) quickly disassembled and re-assembled, (3) used for
handset/earset communications relay operations and (4)
used in a wide variety of compuling, collaboration, com-
munications and conferencing applications.

Inventions described herein are based on several Disclo-
sure Documents submitted to the U.S. Patent and Trademark
Office, including Document Nos. 353691, 363753, 368165,
and 377365, [oventions herein solve several prior art
shortcomings, resulting in new modular integrated computer
systems. The inventions as described below can be quickly
configured to deskiop, notebook, wireless and/or PDA
embodiments. Thus, the user will be able to purchase a
single computer system and pay much less money than
conventiopal systems.

SUMMARY OF THE INVENTION

An object of this invention is to provide a modular
multiple function display-<computer system, where one can
use the same relatively high resolution color flat panel
display in both a desktop and mobile environments.

Another object of this invention is to provide means to
reduce the cost to the customer of owning several expensive
computer systems, by combining in one system the capa~
bility of performing both office desktop nnd portable/mobile
computing and communications applications, Thus the
invention herein saves the user the expense of purchasing
scparate computer systems for desktop uses, notebook com-
puter uses, PCS uses and PDA uses.

Still another object of this invention involves means fo
quickly configurc a modular notebook or PDA-like com-
puter system into a plurality of system coofigurations for
personal computer and wide arca communication opera-
tions.

Another object of this invention is to provide for a
relatively thin and light weight computer unit to be carried
under one’s arm in a notebook-like fashion, yet have suffi-
cient computing power 1o execute a wide range of conven-

tional computer and communications applications.

Still another object of this inveation is to provide for
bi-directional communication of voice, audio, text, graphics,
image and/or video data to wide area communications
networks where one or more users may communicate with
other users with appropriate apparatus. The communication
may realtime or store forward type communications.

Another object of this invention involves hardware and
program software to control cellular or PCS
communications, combined with a light weight mobile note-
book or PDA like unit. The unit or system would act as a
computiog platform and base communications relay station.
The system or unit may then relay voice and data to/from &
handset unit or earset unit, where the base unit relays the this
voice and data information lo/from & wide area communi-
cation network.

Still another object of this invention involves means for
quick disconnection or disassembly and subsequent connec-
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tion or assembly of key component of the system, such as
battery power unit, communication adapters (modems) and/
or wireless telephone units. :

A still further object of this invention is to use the same
display-computer system assembly, comprising of relatively
large high resolution color flat display panel and a powerful
CPU with large memory, ete., and combining them in a
modular fashion with a thin keyboard, battery power source,
modem, and wireless communications means.

Another objective of this invention is to provide means
for integrated telephony functions on a portable computing
platform, with powerful microprocessors running Windows
operating systems for a wide range of computing and
communication functions.

A still furthor objective of this invention is to provide for
full Internet access on a wireless mobile platform, where the
user can access the world wide web and execute most of the
available Internet browser functions and plug-ins. The com-
puter system would be capable of performing most of the
Internet data access, dowrload, upload and conferencing
functions.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of 4 porlable computer
with a notebook clamshell-like structure,

FIG. 2 shows a perspective view of a modular portable
computer system in desktop configuration.

FIG. 3(a) shows a notebook like portable computer in an
open state.

FIG. 3(b) shows the notebook like computer in a closed
state.

FIG. 3(c) shows a handsct telephone unit and earset unit.

FIQ. 4(a) shows a notebook or portable computer with a
proleclive covering toalerial.

FIG. 4(b) shows an electrical power source unit.

FIG. 8 shows a PDA like unit wilh a roughly transparent
cover half.

FIG. 6(a) shows a notebook or PDA in a partial open state.

FIG. 6(b) shows the notebook or PDA in a reversed open
state,

FIG. 7 shows block diagram of the computer system and
associated elements.

FIG. 8 shows a flow diagram of the computer system
programs and operations.

DETAILED DESCRIPTION

FIG. 1 shows a computer system, to be operated by a
person or user, where the unit has a conventional notebook
clamshell-like structure, The computer system as used
herein can also be referred to as a portable compulter system,
computer-display unit or base unit, and shall also include the
terms: personal computer, notebook computer, sub- note-
book computer or Personal Digital Assistant (PDA). The
compuler system as disclosod herein typically comprises of
a flat panel display assembly 2, which includes a display
panel and screen 4 and olher components described below.
An expandsble hinge means 10 coonects the Bat pancl
display assembly and cover assembly (8, 9 and 16). Expand-
able hinge means 10 may be embodied many ways including
using flexible material that is corrugated, having its groves
running paraliel to the edge of the notebook structure. Cover
assembly may consist of two or more sections, such as a first
cover section 8, second cover section 9, and a keyboard
section 16. One or more of (he cover seclions may be quickly

10
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disassembled from each other by the user. To avoid acci-
dental disassembly, means may be embodied where the user
must simultaneously press two push buttons 5, for example
one on sach side of the structure, in order to disconnect the
sections. The portable portable computer system may also
have an inside protective shect member 4A altached to the
inside the fold of the computer system. FIG. 1 shows a
partially open notebook-like structure, but it may be closed
all the way shut and secured, by a securing strap means §A.
This strap means may be secured to the other side of the
display assembly 2 by Velero like strips, for temporary
securing and un-securing, with one’s fingers. One purpose of
this foldable embodiment is to provide the computer user
with a bandy portable notebook computer that: (1) when
closed, one can easily carry, cradled in one hand under one’s
arm, and (2) cesily opened for access to the computer
indicators and controls.

The flal panel display assembly 2 may be a monochrome
or color liquid crystal displays (LCD), such as those manu-
factured by Sharp Electronics, NEC Electronics, Toshiba
Corporation or others. The display panels screen sizes may
be 10 1o 14 inches or more in diameter. The display pixel
arrays may be 640 by 480 (VGA), 800 by 600 (SVGA), or
1024 by 768 (XGA). Color depth should be six bits, and the
response time should be 45 to 50 milliseconds (t,,+t,g-
Brightness of the screen should 70 Cd/m® and contrast ratio
be at least 100:1, where 250:1 is be preferred.

LCD panels from Sharp Electronics may be used in the
embodiments. Applicable LCD Models include LQ11DS01,
LQ12DS01, LQ12DX01 and 1.Q12X12. These panels have
screen sizes of either 11,3 or 12.1 inches measure along their
diagonal, Each panel is capable of a color depth of 6
bits/sub-pixel, a response time of 80 ms, brightness of
70-150 cd/m* and a contrast ratio of 100:1. LCD panels
from NEC may also be used, such as NI.10276BC24-04,
NL8060BC31-02, NL8060BC31-01, and NL806OBC29-01.
These panels are capable of 6 bit color depth, 50 ms response
time, 70 cd/m? brightncss and 150:1 contrast. Toshiba panels
that may ¢mbodicd include: LTM11C016, LTM12C236, or
LTM12C25S, which are capable of 50 ms response, 70
cd/m? brightness and 100:1 contrast. Manufactures refer-
ences and manuals for each are hereby incorporated by
reference.

Several /O slots and/or conncctors may be embodied at
one or more edges of the flat panel display assembly 2. FI1G.
1 shows access slots to a floppy disk 28, external commu-
nication means 27, printer connector 31. Other external
connection means may be embodied. Several connector
means may be embodied, including auxiliary video
conneclor, COM ports, and/or mouse/game ports. PCMCLA
PC card 40 may be included for adding Fax/modem, network
interface (wirc or wircless) external communications and/or
sdded memory. An integrated built-in transmitter receiver
and a retraclable antenna 32 may be embodied, for example
to the flat panel display assembly 2. The anienna and
associated RF transceiver may be used for wircless com-
munications to/from an external communication network.
Many of the well-known notebook computer or personal
computer [/O devices may be embodied.

An important feature of this embodiment is the dimen-
sions of the computer-display unit. It may be made conve-
niently larger than a 8.5x11 inch sheet of paper, so that one
can place one or more sheets of paper (or other relatively
thin flat objects) inside the closed clamshell like notebook
structure in a folding or latching fashion. The user can safely
carry papers from location to location without folding or
wrinkling them. Thus the unit can act as a carrying device as
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well as a notebook computer. The outside surfaces and edges
of notebook computer may be covered with leather, vinyl of
other type of soft material, for easy of hand carrying and
surface protection. Other parts may be embodied including
foldable short legs 9A and 9B, keyboard resting pads 16A
and 16B, bwilt-in audio speaker(s) 30. :

FIG. 2 shows the portable computer with several parts
dotached or disassembled. This embodiment may be used in
desktop computer system environments, The flat panel dis-
play assembly 2 may be placed at an inclined angle, with
foldable leg support means 19A and 19B. the leg support
means may fold relatively flush to the backside of the
assembly 2 (motion range A) when not in use, via a simple
hinge 15. Vertical! portions 19A and 19B may slide in and
out, in a telescoping type arrangement, to allow wide range
inclination angles. A pair of short legs 3 may be placed pear
the front of assembly 2 that may also fold relatively flush
with the back of the assembly. Means may be included to
place the screen at a vertical orientation. A pen or stylus
input means may be associated with the display screen 4.
The pen or stylus means may include finger input (touch
panel) meuns, where one can wrile or point lo area on the
display screen. The expandable hinge means 10 may be
removed from the assembly 2 and from the cover section 9
by a quick disconnect or disassembly means S, Alternatively,
the hinge means may be fixed to parts 2 and 9. The hinge
means may be made of a relatively flexible material, such as
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leather and vinyl. It may be corrugated as shown in the figure .

s0 it can bend easily and expand, as required. The hinge may
have a number of attachment slots 12 for the quick dis-
attachment or disconnection from hook mechanisms 13.
FIG. 2 shows the flexible hinge means 10 remaved from the
other assemblies.

Cover section 9 may contain a battery power unit con-
taining one or more batteries and power circuil elements.
The baltery power unit may be embodied with several types
of batterics, including Lithium- ion or NiCd batteries. The
power unit may be a self contained battery package, having
an casy 1o rcad charge indicator 22 that indicates the state of
the battery’s electrical charge. Because all batteries have a
limited useful charge life, the package may be easily and
quickly disconnected from the keyboard section 16 and
replaced with another battery package. Spare battery pack-
ages and other spare parts could be carried in a separate
traveling case (not shown). The keybouard section 16 may
have a full size QWERTY keybouard with movable tactile
keys. An electrical cable 20 may connect the keyboard to the
computer-display assembly 2. Althongh short cable is
shown, it may be a long cable or a flexible cable, so that the
keyboard may be moved about if desired. Alternatively, a
wireless eleclromagnetic link may be embodicd such as
infrared (TR) or RF links, which would replace electrical
cables 20 and 26. The cover section 8 may contain a wircless
handset 14, such as a cellular telephone transceiver. The
handset may have retractable antenna, small speaker,
keypad, built-in microphone aund a baltery source, This
handsct 14 may be capable of analog or digital cellular
operation, including AMPS, TDMA, CDMA, PCS, CDPD,
or equivalent types for communicating with wide area
wireless communication networks. The wireless unit 14 can
be casily removed from a cutout or recess ares 34 in the
cover section 8, The recess area is made slightly larger than
the oulside dimensions of the bandset 14, so it can fit inside
the recess with a relatively snug fit. It is important the
handset be easily and quickly removed and replaced in the
base unit, Alternatively, cover section 8 consist of the
handset itself, so that a separate cover section with recess
would nol be required.
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The portable computer system’s flexible hinge and the
cover sections should be made relatively thin so that when
the two halves are folded (rotated) closed, it will not be too
thick or heavy to carry with one hand. As shown in FIG. 1,
legs 3, 5, 19A and 19B may be folded roughly flush with
outside surfaces of the unit. The mumber cover sections are
not limited to three. The cellular handset is shown in FIG. 2
may be connecied to the computer system by an optional
electrical cable 26. A RF transceiver in the wireless tele-
phone would serve as the transceiver for the computer as
well. This embodiment might be desirable to reduce the
overall cost of the system. However, a wireless RF trans-
ceiver and modem may be located in the flat display panel
assembly 2 for voice or data communications. An antenna
may be embodied on the display assembly 2, with a retract-
able antenna 32. The display assembly may include the
computer system located within the assembly housing. The
advantage of this lnter embodiment is that the telephone 14
and computer system could be operated independently.

The portable computer system may also have means for
connection to a non-battery power source, as shown in FIG.
2, via a standard power line cord and plug 28. The sysiem
may also have means [or connection to an external wire
based wide area communications network 33, via cable 29.
The wire based wide area network may include one or more
telephone networks, cable TV networks and/or computer
LAN/WANs. Telephone networks may include POTS,
ISDN, ATM or other cquivalent types. Several computer
interface connection means may be embodied, for example
interface slots/connectors as shown (27, 31, and 38). These
interfaces might include R/S 232, USB, IEEE 1394,
PCMCIA, or other computer 1/0 (serial or parallel) connec-
tions. Useful connections may include a bus extender
connection, so that the notebook computer can be interfaced
to another more powerful computer. For portability rcasons,
it is desirable that the modem or digital terminal adapter be
built into the computer system unit. Some means for sofl-
ware loading should be included such as a floppy disk or
smart card. Internal mass memory of the computer system
could include ROM, flash mewory, or other memory means.
Means for accepting PCMCIA cards, ROM cards or other
types of memory card may be implemented. Preferably, the
system may be embodied with & very small light weight and
low power mini bard disk. One or more IR communications
interfaces may also be implsmented.

Other capabilities such as FAX send/receive, speech
recognition, voice processing voice mail, telephony, and
E-mail fuoctions may be implemented in the computer
system. A built-in microphone 36 and speaker 30 may be
embodied o support spocch input/output and multimedia
functions. Preferably the display should be capable of [ull
color with a wide viewing angle. If the display is bacl lit, the
user should be allowed to switch the backlight“on”, “off”
and to a multiplicity of levels in between. The opcrating
system of the notcbook/PDA should be a GUI type such as
Windows™ 3.1/95, Windows CE™, MagicCap or another
suitable GUI based compuler operating system. The system
should can be designed to support wide range of commu-
nication connectivity and software compatibility.

FIGS. 3A and 3B show another embodiment of invention
having a base unil or notecbook computer system 100, a
handset unit 14 and a earset 34. This embodiment shows a
relatively thin flat display pancl assembly 2 having a display
screen 4, The system may also include a pen and/or finger
input means 7. The base unit has an expandable hinge means
10 physically connccting the display assembly to the other
half of the base compuler unil. ‘fhe other half can be
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comprised of several sub-assemblies including a battery
power source section 9, keyboard assembly 16 and an
electronics housing section 8. 'The keyboard assembly con-
tains a keyboard unit 16A, which may contain a full-size
QWERTY keyboard unit. The housing scction 8 may
include a wircless modem or communications adapter
means. The expandable hinge means 10 should have an easy
access locking and unlocking means 10A, which can tem-
porarily lock the rotation of the two halves at the user's
desired apgle. Electronic housing section 8 may be attached
edge wise 1o the keyboard assembly 16 by a quick attach and
release connection means. As shown in the figures, several
assemblies can be disassembled by pressing one or more
fnger access tabs 8. Likewise, a battery source section 9
may be edgewise connected to the opposite edge of the
keyboard, via similar quick attach and release connection
mechanism having finger push tabs 3. The tabs may be
located on each side of the assemblies for quick and easy, but
safe, user disassembly. The connection means may include
means for secure physical altachment and connection of
electrical wires, located inside the subassemblies. Although
the sections may be ridge, (e atlachmenl mechanisms may
be may somewhat Rexible, elastic or pliable, so that the
combination of assemblies can bend slightly.

Battery power source ucit 9 may consist of one or more
batteries with voltage regulation, AC/DC operation, power
management circuits and charging circuitry, In a preferred
embodiment the unit should be capable of accepting elec-
trical charge from an AC line. A important feature embodi-
ment of the invention is means for quickly interchanging an
electrical power depleted battery power unit 9 with a freshly
charged battery unit. This may be accomplish by a combi-
nation of finger push tabs §, latches and hook means for
quick disconnection and re-attachment. In one intended

scenario a user may carry several spare battery packages in

a separate briefcase. When the attached battery package is
depleted, the user can quickly changed out the battery
sections. The user can then plug the depleted battery pack-
age into an AC lige for a built-in charging operation.

It is preferable that each of the major asscmblies and
sub-assemblies be made relatively thin for easy carrying.
The expandable hinge means should be made somewhal
flexible, elastic or pliable so that the user may place rela-
tively thin flat objects inside the folded space of the note-
book like unit. These thin objecls may include sheets of
paper, cards, brochures, or similar relatively then flat items.
Linkages between the sections may be made somewhat
yielding, pliable, elastic and/or stretchable. Although the
display device may be ridged, the other half of the notebook
may be embodied with thin flexible enclosures and other
siructural components. Also, the flat panel display device
and assembly 2, 4 may be made flexible. Thin and flexible
keyboards are knowa to those in the art. The other parts may
be adapted 1o have thin and slightly flexible mechanical
features, The two halves can be closed by hand and secured
by a flap and snap means 43 or oquivalent means. As
discussed above, the expandable hinge means 10 may he
made fexible and expandable by incorporating a multiplic-
ity of small folds or other equivalent means. If the user
places thin objects between the halves of the base unit, one
ot roore sides could bulge out slightly, improving the physi-
cal object carrying capability of the notebook computer. This
object carrying capability is an important feature for mobile
users who may be carrying the notebook almost everywhere
they go. The user may securely place and latch paper sheets,
letters, memos, or other fiat objects inside the notebook clam
shell struclure. A base unit hinge locking eand unlocking
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means 10A may also be embodied, so that the user can
quickly and easily temporarily lock the twa halves of the
unit to a rotationally fixed state (and later un-lock them).

FIG. 3(a) also shows several other elements including a
smell CCD video camera 46, built into the display assembly
for video conferencing and other uses. One or more built-in
audio micraphones 36 may be embodied in the hase unit,
Preferably one microphone should be located on the edge of
the notebook, as shown, so that the user may be in voice
communications with other while the unit is closed. One or
more audio speakers 30 may be built into the base unit. One
or more compartments 47 and 48 may be embodied at
convenient locations lo store altachments for use with the
mobile computer system. A telescoping antenna 32 may be
embodied into the base unit as shown, or it may be built-in
the unit and not exposed. Although the base unit 100 can be
 self-contained unit, il may work with other optional
altachroents, such us a wireless cellular-like handset 14 or
earset 34. The handset 14 may operate roughly equivalent to
conventional cellular telephone handsets with s built in
power source, providing voice and/or data communications
to wide area communications networks, The earset 34 has a
small low power RF transceiver, andio microphoae, audio
speaker and small battery source, which is capable of fitting
into the user’s ear. The wireless earset unit may be used for
hands free applications. The user may then walk around
while communicating with the handset or earset. If one is
using the earset he/she may also use a pen input means 7 or
keyboard 16 while in audio communications. For semi-
private voice communications, same users may prefer using
the handset 14, with hand set speaker 14A, handset key pad
14B and handset microphone pickup 14C If one is using the
handset or earset, the base computer unit 100 may be placed
some distance away from the user, typically:in the same
room or nearby room. The basc computcr unil may be
designed for a bigher transmitting power level, The base unit
may be designed to allow the user to switch between a high
or low level transmitting and receiving power levels. The
earset 34 or handsst 14 can be designed for a much lower RF
transmit and receiver electrical power levels, because the
base computer unit 100 can be place a relatively short
distance away (typically from a few feet to about fifty feet).
Thus, the base unit 100 may relay RF communications
between the handset or earset and an external wide area
communications network. The base unit could safely
embody a more powerful RF transmitter resulting in a larger
signal to noise ratio. This will result in improved wireless
comimunication to and from wide area networks that may
have aniennas scveral miles away. A very important advan-
tage of this invention is that the user has the option of baving
very low eleclrical power clectromagoetic fields near his/
her’s head, thus improving the health and safety aspects for
the user. Since less power is required for the handset 14, it
can be thinner and smaller then & standard cellular handset.
Thus the handset can be smaller and casicr to place in the
user’s pockel, The carsct can Be made vary small so that the
users can leave it in his/her’s ear for long periods of time and
have one's hands free for other uses.

FIG. 3(b) shows the base unit computer-display unit 100
in a closed configuration, in which one may carry it under
one’s arm. Since the unit is typically battery powcred and
contains electronics for a wireless voice and PCS like
operations, one could use it for voice/data communications
while carrying it about (i.e., in transport). The user may
speak towards one or more microphones 36 located along
the top edlge. The user will be able to hear the other person(s)
talking, through audio speakers 30 located conveniently on -
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the base unit. A small telephone keypad could be' located
behind a protective door 41, for convenient dialing of a
telephone number. The door may be & simple sliding door
device or mechanism. The antennn 32 may be a sliding
telescoping type. A simple display indicator 22 may show
the electrical charge state of the battery source. A plurality
of switches and indicators 46 may be located along one edge
of the base unit for easy viewing and access, Such switches
and indicators may include: an On-Off switch, Mode Switch
(for voice, data, and video modes, eic.), high/low power
transmit switch, ring/alarm mode and/or speaker/mic mode
(for earset, handset, elc.). For securing the two halves of the
base unit, a flap 43 made of a simple expanding material,
which may include a snap means at one end and may be
secured with 2 pin and/or pivot means. The flap would then
snap lo secure the flat panel display assembly 2 and cover
assembly (9, 16, 8). In FIG. 3(a), the flap 43 is shown rotated
in the opposite orientation for clarity only. Other securing
means may be embodied that are know to those in the art.

FIG. 4(a) shows the portable compuler system or
computer-display unit 100 covered with a thin soft protec-
tive material or film, such as leather or vinyl. This material
will protect the unit when it is bumped and/or banged into
hard objects while in the use in field or office environments.
The protective material may have a texture or roughen
surface (as indicated in the figure), which would also pro-
vide for a relatively high mechanical friction; so it will be
easier 10 carry under one’s arm. Holes or cutouts may be
embodied in the protective cover for viewing and/or using
the various indicators, switches and keypads. A zipper
sccuring means 45 may be embodied with the notebook, as
shown in FIG. 4(a). The zipper means may be attached to the
Jeather or vinyl covers so that the unit can be zipped closcd
to secure and protect objects placed inside the notebook. A
pull tab 45A of the zipper means is shown in the figure. This
embodiment could be especially applicable in rugged or
harsh environments. A strap 50 may be attached to the unit
50 that the user may temporarily store it on a hook for
" example. FIG, 4(b) shows an embodiment of the battery
power source section 9. As in previous embodiments, il may
be detached from the notebook computer-display unit. A
spring loaded pull out power cord 9B may be embodied, so
that the user can conveniently pull out the power cord to
electrically charge the package. The power cord and plug
may be easily reiracted inside a cutout space on the side of
the subassembly. Several adjunct attachments and/or acces-
sories may be carried in small compariments in the notebook
unit. In addition, accessories and attachments may be carried
in a separate briefcase or like carrying case (not shown in the
figures). Such accessories may include a line power supply
and cord, extra batlery power source section 9, spare sarsels
34, spare handsets 14, external hard drive, external CD
ROM drive, cxternal mouse, spere styluses and/or spare
video camera/lenes 46. :

An important advaantage of this notebook computer unit
invention is that it can be operational when it is in the closed
configuration. Thus, while carrying the unit in one's hand or
under one’s arm, the user can perform voice, data and/or
video communications. The notebook unit can be used jn an
open configuration on a desktop, airlinc tray or wide variety
of other computing environments. The unit can be config-
ured for wire based or wircless communication operations.
The uait can be used for general purpose computing, net-
work computing, pen input computing, PCS/Cellular, data/
video conferencing, on-line network computing and data
collaboration applications. The notebook unit can be used as
a personal organizer or personal information manager, such
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as a computer equivalent of the Franklin Planner™ or
equivalent planners. A multiplicity of personal computing
applications may be embodied on its computer. The unit may
be capable of wire or wireless communications, linking it to
multiple handsets and earsets. The notebook computer unit
may have n plurality of electrical connectors along the edges
or other convenient locations for connection to a plurality of
external devices, including but not limited to: modems,
network interface cards, hard disks, floppy disks, and bus
exteader cnclosures.

Preferably the notebook assemblies should be made rela-
tively thin and light weight that would be an advantage in
mobile use. For example, the flat panel display assembly 2
should have a thickness of roughly 0.75 inch or less. The
cover assembly may be comprised of the battery power
source section 9, keyboard assembly 16, and external com-
munications section 8 should have a thickness roughly 0.75
inch or less; so that the folded total thickness of the unit
could be 1.5 inches or less. However, an overall thickness of
one inch (i.e. 0.5 inch for each half), or less, may be
preferred. A keyboard uait located in keyboard section 16
that may be Model KFNR availuble from Alps Electric Co.
Ld. This keyboard unit has a thickness of 10) mm, a 3 mm
key travel, 2 1 mm over travel and a minimum key pitch of
18 mm. Alps Electric also has introduced a 7.5 mm height
keyboard sssembly a full size keyboard, capable of high
speed typing without aperator tiring.

FIG. § shows another alternate computer notebook
embodiment, consisting of 2 somewhat smaller size flat
panel assembly 2, display screen 4, pen/stylus means 7 and
a roughly transparent display panel cover 17. The flat
display panel could be an LCD, FED, or olher type of flat
panel display. The panel cover 17 could be made of & hard
rigid material or a durable soft polymer material that is
roughly transparent to a range of electromagnetic radiation
frequencies. This cover may be made optically transparent to
let the ambient room light to impinge onto a plurality of
photoelectric light sensors 41A, 41B and 41C, which may be
pleced onto the display pane] assembly 2, The photovoltaic
or photoelectric light sensors may convert ambient room
light to electrical voltages. These sensors raay provide
power energy to power the unit. The sensors may also help
change the unit’s battery sourco. Thus, with the roughly
transparent cover 4 closed over the display panel asscmbly,
some light rays will be transmitted through the cover.
Photons from the ambient light are converted to an electric
voltage, via the sensors and energy conversion circuitry that
is applied to the computer unit’s power source. Even if the
computer unit is tumed off and cover closed, the scnsor
could still be charging its batteries, ‘The roughly transparent
cover 17 may be made lexible layers of polyester, polycar-
binale or other suitable materials. An advantage of this
embodiment is an improvement in maintaining power to the
notebook unit for longer periods compared to prior art
battery powered units. Information on the display screen
may be viewable even with the cover 17 is closed over the
flar panel display assembly 2. Viewing of the display screen
with the cover closed is an improvement over the opaque
covers of conventional notebook computer and PDAs.

FIG. 6(e) shows another embodiment of a thin light
weight notebock computer or PDA unil. The cover panel 17
contain a keyboard 16A, which may be a membrane type
keyboard. The flat panel display asserably 2, with its display
screen 4, is attached to the cover panel 17 by an expandable
binge means 10, The hinge means, which may be elastic or
pliable, should be capable of being rotated over angles A.
The hinge mcans should be capable of rotating through



Case 3:09-cv-016(‘i]AH-WVG Document 1 Filed 0731/09 Page 24 of 129

5,983,073

11

roughly 360 degrees, so that the two halves may be folded
back onto each other as shown in FIG. 6B. In the configu-
ration of FIG. 6B, the notebook unit can be held in one’s
arm, and the display screen can be written onto by a stylus
or pen. The unit could also be placed onto the table or desk
for convenient viewing. The cover keyboard assembly 17
can be closed to a hald loose sheets of paper, brochures, ete.
It this latter case, the size of the panel halves should be
slightly larger than 8.5" by 11" to facilitate one carrying
loose sheets. Expandable hinge means 10 is designed to
expand (o accommodate a relatively thick stack of docu-
ments. Hinges may be made of pressed plinble corrugated
plastic sheets can accommodate 0.5 inch or more gaps.

Various battery power sources 9 may be used in the above
cmbodiments, including smart-battery technology having
rechargeable batteries. They may be made capable of moni-
toring themselves for electrical charge level. Batteries that
are suitable for this smart battery technology include nickel-
metal hydride (NIMH) and lithjum-ion (Li-ion) types.
NiMH batteries are more sensitive to overcharge than NiCd
batteries. Care must be teken to avoid overcharging that
causes heating, which is damaging to the NIMH cycle life
and capacily. Li-ion bulteries require tight batlery manage-
ment for safety purposes. NiIMH batteries are available from
Sanyo energy USA. Several power management and smart-
battery devices are available, Duracell has a smart recharge-
able battery with intelligent power management circuits for
charge level gauge means, as disclosed above. The gauge
may constantly show the state of the total battery charge.
Advantages of an intelligent battery management system
include customer potification of charge state, longer mobile
operation times, longer battery lifetimes, and faster charge
times, The rechargeable battery and power management
circuit may collect and communicate the present and pre-
dicted battery data to the host notebook computer under
software control,

Wireless communications adapters or modems disclosed
in the above embodiments may consist of analog or digital
transmitter and receivers, having control circuitry for cellu-
lar AMPS, PCS, CDPD, and RF links to wide area commu-
pication networks. The communication means disclosed
herein may make use of long distance or short distance
communications techniques, methods and equipment. Com-
munication techniques may include several types of digital
multiplexing and command access schermes such as TDMA,
CDMA, GSM, or a combination thereof.

FIG. 7 shows a block diagram of the system elcmems and
associated circuitry, hardware, firmware and software. A
microprocessor 38 controls most of the system elements. A
computer system [/O bus 60 is shown interfacing several
system elemeats, Many types of microprocessors may be
embodied, including 16, 32 or 64 bit processors. The micro-
processor may a complex instruction set computer (CISC) or
a reduced inslruction computer (RISC) computer types, or a
combination of the two, CISC microprocessors that may be
embodied, including the Pentium P5 manufactured by the
Tntel Corporation, the 68000 series microprocessors made
by Motorola Corporation. Many types of RISC processors
may be embodied, incinding the ARM series, the UltraSpac
by Sun Micro Systems, the SH Series by Hitachi, PowerPC
by Motorola and IBM and the MIPS R4000 serics by several
sources. The above manufactures references and manuals
are hereby incorporated by reference. Since electrical power
dissipation is very important in poriable systems, RISC
microprocessor may have an advantage with smaller tran-
sistor couats, low voltages and fully static designs. RISC
processors are available at an operating voltage of only 2.0
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volts. RISC processors using 0.5 micron CMOS processes
have resulted in die sizes for core functions of roughly 4
mm?, RISC processors can deliver 300~400 Mips/W. Micro-
processor 38 may support several types of 1/0 buses
(typically 32 bit wide), such os VL or PCI type buses,
Microprocessor and [/O busses are well known to those
skilled in the

A Microsoft Corporation’s Windows® operating system
software may be embodied in the computer system. For
these systems, the microprocessor CPU should be at 32 or 64
bit processors, capable of clock speeds in the 160 MHz or
more. The microcomputer system may also consist of one or
more 1/O port means 62. A PC Card interface 27 may be
embodied for bus expansion, extended memory or other
added circuity having access to the main bus 60. A mass
memory device 42 may be embodied in the system, which
typically is a magnetic disk memory hard drive. Many
devices may be connected to the computer system, including
asmart card interface 46 and keyboard 16. A touch panel and
pen input means 7 may be embodied in the system, which
may be separate or intsgrated. Examples of such touch pen
devices ure available from Elo Touch Systems Inc. in Ouk
Ridge, Tenn., MicroTouch Systems Inc. in Methuen, Mass.,
and Carroll Touch Corp. in Round Rock, Tex. Pen and touch
pacel combinations means are available from Scriptel Corp.
in Columbus, Ohio for the tablet, and Symbious Logic in
Colorado Springs for an IC controller. Other pen and touch
devices are available from Phillips Scmiconductor, Sumy-
vale Calif. Other more traditional cursor control devices 56
may be embodied, such as a mouse, trackball, touch pad, or
force transducer. Preferably, most of these components
should be sufficiently small as to fit into relatively thin
display assembly 2.

The flat display panel device 2 is be interfaced 1o the
system bus 60 through display controller circuitry 44.
Preferably, the display controller should be capable of VGA
or SVGA display formats. Integrated into the display con-
troller may be a BitBlt engine (to accelerale graphics),
RAMDAC memory, clock synthesizer and display frame
buffer. A digital signal processing (DSP) co-processor 48
may be embodied. The DSP may accept data from many
sonrces including a microphone 36 and video data source 43.
The DSP or microprocessor may output signals to one or
more audio speakers, as shown as 10A and 10B. Video data
may be in either analog or dxgitn] form. Microphone 36, and
speakcr(s) may be embodied in the handset or earset of the
previous figures. Video data may be pre-processed by a the
DSP. Video sources may include output from video cameras,
VCR, broadcast TV, satellite TV or cable TV.

External communication means 54 may be conaected to
the bus, which may be capable of fast two way data
transfers. The communications means 54 should be capable
of controlling communications to and from a plurality. of
wire and wireless communication systems. These include
wire based telephone means 53 and wireless communication
means 51. The system may include an antenna means 32 for
rransmilting and receiving electromagnetic radiated signals.
External communication means may be connected o onc or
more information or communication service providers.
These service providers may include telephone services
(RBOCs, LEC), on-linc computer networks, Internet service
providers, cable MSOs and/or long distance telephone firms.
They also may include cable TV companies, satellite TV
service, and LAN/WAN communication network providers.
The external I/O port means 62 may be connecled o a
Universal Secries Bus (USB) andfor an IEEE 1394
(Firewire®) type 1/0 bus.
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FIG. 8 presents a typical flow diagram of computer
programs executing in the system of the embodiments
disclosed herein. After 2 power-on action 60, the sysiem may
enter a standby power on mode 62. A power management
program 66 may then be execute followed by 8 self diag-
nostic routine 68 that tests the major hardware and firmware
elements of the system. If the test fails, a failure report 66
may be generated and either displayed or stored. If the test
passes, the operating system (OS) 70 may be loaded and
executed. With the OS loaded successfully, the system waits
for incoming data and/or voice calls 72. The system may
automatically enter a default system mode, or the user cen
select one or mode computer or communication modes 76,
The user has the option of selecting several operating modes,
which mry include a conventional computing mode 78, a
wireless data communications mode 80, and a wireless voice
communications mode 82. A conventional computing mode
includes typical PC computing or PDA computing. While in
any of the above modes, base uait to external communica-
tions operations 79 may be controtled, which includes
data/voice wire and wireless options. Control code 81 may
control the bi-directional handset or earset to base unit
communications operations. These operations may execute
ronghly simultaneously or on a time shared bases, as indi-
cated by connection 83. Under program control, either the
wireless handset or the earset may communicate data first
between the base unit, then the base unit may relay the data
to/from the external comnmunications network. The above
communications may involve wo way or bi-directionul
communicalions, including many types of data (including
text, voice, graphics, video and/or images).

Many types of computer application programs may be
executed by the computer system. For example, one or more
telephony programs 84, offics/personal productivity pro-
grams 86, electronic mail or voice meil 88, and Internet/Web
hrowsing programs 90 may be used. Other PDA, PC or
workslation programs may also be executed. One or more
programs (algorithms or routines) 96 may be used to control
this multiple program or system modes; this may include
program coordination, scheduling and execution. Programs
to control the mobile communications relay functions 98
may be embodied. Users may have the option to exit the
application programs 100. Typically, after the applications
have been closed, the user may exit the operating system
102. After the sysiem exits the OS, the system may still may
be in a standby power mode 104, in which the system can
answer and process incoming calls, plus service other
requests for other processing tasks. Users may have the
option of turning off (or removing) all power to the unit 106.

1t should be further understood that, although a preferred
embodiment ¢of the invention has seen illustrated and
described herein, Changes and modifications can be made in
the described arrangements without departing from the
scope of the appended claims. Other embodiments,
additions, and improvements will be obvious to those with
an ordinary skill in the relevant art,

I claim:

1. A portable wircless communication system including a
microcomputer system to be operated by a user for voice and
data communications to and from external wide area com-
munications networks and for data processing, the wircless
communications systems comprising of:

&) a notebook computer adapted to function as a base unit
for digital wireless communications, comprised of a
microprocessor, transceiver and flat panel display,
wherein the clectrical power of the notebook computer
is sullicient to commuaicate with external wide area
communications networks;
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b) a handset for digital wireless communications having a
structure, shape, and function set substantially different
than said notebook computer, wherein said handset is
adapted to communicate with the notebook computer,
via electromagnctic radiation means, and wherein elec-
trical power of the handset unit is substantially less than
the power the notebook computer notebook computer,
and

¢) said notebook computer performing a communications
in a bi-directional manner, relaying digital data
between the hendset and the wide area network,
wherein the lower power bandset is normally placed
next to the user’s ear during voice communications, but
the user has the option to place the higher power
notebook computer several feet away from the user
such as in the same or nearby room.

2. A portable wireless communication system of claim 1,
in which the means for handset communications is replaced
by means for earset communications for lighter weight and
hand free operations by the user.

3. Arportable wireless communication systems of claim 1,
in which Lhe user has the option lo switch the electrical
powet level of the handset means to either high power levels
for communication directly with the wide area communica-
tions network, or switch to lower power levels for commu-
nications to the notebook computer.

4, A method for notebook computing and wircless com-
municating of voice and data to and from external wide area
wireless communications networks, the method comprising
the steps of:

a) transmitting digital data to at least one external wide
area wireless communicalions network from a nole-
book computer, vin electromagnetic radiation means,
wherein the electrical power of said natebook computer
is sufficient to communicate with wide area wireless
communications networks;

b) receiving digital data from a wide arca wireless com-
munications network to seid notebook computer, via
electromagnetic radiation means, wherein the electrical
power is sufficient to commuoicate with wide area
wireless communications networks;

c) transmitting digital data to a handset unit from said
notebook compuler via electromagnetic radiation
means, wherein the structure and functions set of said
handset are different than said notebook computer, and
the power of the handset uait is substantially less than
the power of said notebook computer;

d) recciving digital data from the handset unit to said
notebook computer via electromagnetic radiation
means, wherein power of the handset unit is substan-
tially less than the power of said notebook computer;
and

¢) suid notebook computer performs bi-directional relay
communication functions between the handset unit and
wide area wireless communications networks, and per-
forms conventional data processing vin a microproces-
sor system, wherein data is displayed on a large display
screen of said notebook.

8. A method for portable computing and wireless com-
municating of claim 4, in which the user has the option to
execute a plurality of application programs on the micre-
computer means, typically including telephony programs,
personal productivity programs, e-mail programs, voice
mail programs, Internet programs and other conventional PC
programs.




Case 3:09-cv-016$JAH-WVG Document1 Filed 031/09 Page 26 of 129

5,983,073
15 16
6. A method for portable computing and wireless com- the communication means comprises one Or more
municating of claim §, in which execution of the application microphones, audio speakers, and antenna means; and
programs, voice communications operations and data com- ¢. said first and second panel structures can be closed

munications operations are performed on time shared basis,
so that the user has the option to perform a plurality of 5
communication and computing tasks, roughly simulta-
neously,

7. A notebook computer having wireless communication
functions for use by an individual for voice and digital data
communications, the notebook computer comprising: 10

8. @ first half panel struclure having u flal panel display

device and contral electromcs;

b. a secoand half panel structure physically connected to

the first half panel structure via a hinge means,

together in a clam shell manner, wherein the notebook
computer is operetional providing voice communica-
tion functions even while the two halves are in a closed
position.

8. A notebook computer as recited in claim 7, further
comprising a full size keyboard located in the second half
panel structure and electrically interfaced to the micropro-
Cessor.

9. A notebook computer as recited in claim 7, further
comprising an attached battery module adapted to quick
15 connection and dis-connection to one of the half pancl

¢. 2 microprocessor electrically interfaced to the flat panel ™ gructures, such that the battery module cen be easily and
display device; quickly swapped with another battery module.

d. a wireless digital data and voice communication means
electrically interfaced to the microprocessor, wherein LN I
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[57] ABSTRACT

A computer system with speech recognition systems and
handwriting recognition systems are disclosed that work
closely together to improve the total recognition accuracy of
cach system alone. Handwriting recognition system may
include a pen/stylus input device and associated program
functions. These systems or programs may he combined
with computer and telephone functions to provide integrated
applications having voice output programs, Internet access,
e-mail/v-mail, and personal information manager functions.
The computer gystem can recognize speaker-dependent and
speaker-independent speech, converting this information to
computer recognizable text, which may be displayed onto a
display device in realtime or delayed. Speech recogaition
errors may be corrected via a pen input device, and the pen
information may be recognized, converted to texi and graph-
ics. This data may then be displayed immediately or dis-
played later at a user spocified time. Recognized handwritten
pen information may be integrated into speech rccognized
text and stored in a data storage system.

13 Claims, 4 Drawing Sheets
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COMPUTER SYSTEM WITH INTEGRATED
TELEPHONY, HANDWRITING AND SPEECH
RECOGNITION FUNCTIONS

BACKGROUND OF INVENTION

1. Field of Invention

This invention relates to & computer system that integrates
together, computer handwriting recognition and speech rec-
ognition systems, where key elements are under human
control. The compuler system further relates to means where
individuals use the system to capture and record verbal
information, which may be made up of consistent or incon-
sistent messages. The system may coavert this information
into text and/or graphic data formats, The resulting data may
be useful in computer telephony applications or for further
computer processing and/or data storage.

2. Description of the Prior Art

Prior art computer based handwriting recognition suffers
from problems of imperfect recognition accuracy. Typically,
user hand printing can be recognized with a 95-98%
accuracy, if the user pre-trains the recognition software
program with samples of his/her hand printed alphabet and
numbers. Prior arl products having handwriting input means
such as the Apple Newton that has not obtained success in
the market place. Human speech recognition programs must
also be pre-~trained with a limited oumber of speech samples,
o obtain recognition accuracy of 95-98%. Continuous
speech is more difficull (o recognize than discrete speech,
and, as such, suffers lower recognition accuracy. Speaker
independent recognition is more difficult than speaker
dependent pre-trained recognition programs. Speaker inde-
pendent recognition software programs can be pre-trained
for common speaker categories, such as English, male,
female, southern accent, mid-western, New York, Jersey,
Texan, or some combinations thereof, Recoguaition accuracy
and performance of handwriting and speech input have
many shortcomings and problems that have prevented them
from being a successful computer application in the market
place.

Prior art systems also include message recognition sys-
tems that use both speech recognition and handwriting
recognition to transform a consistent message to a recog-
nizeble massage. However, in this prior art the original
massage gathered by each of the recognition systems must
be identical. This prior art system is restrictive, limiting it to
transcribing fuactions only. The invention herein over comes
that shortcoming by disclosing key elements and functions
of a system having several recognition modes and several
compuling applications, wherein the source message need
not be identical or consistent.

The inventions herein consist of combinations of key
elements and modifications to existing elements to make
new powerfil communications systems, with unique com-
puting applications. The inveation herein uses the strengths
of both the handwriting and speech recognition, along with
telephony and other computing applications to make an
improved recognition and computing eavironment. The
invention may use the computing power of microprocessors,
including multitasking or multiprocessing operating systems
to control the operation of the system. The invention may
also include digital signal processors (DSP) for fast calcu-
lations, The invention herein teaches a computing system
running several programs or tasks, running at roughly simul-
tancous {¢.g., realtime or near realtime). The user input
modes of handwriting (via a pen/stylus input means) and
speech recognition (via an audio cupture means) work
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together for new improved computer input result. The two
input modes complement each other well and can be com-
bined with other computer means as disclosed below.

SUMMARY OF INVENTION

An imporlant objective of this new invention is to provide
a quick as easy system to capture, record and modify speech
recognized text on the fly during (i.e., in near realtime). This
objective may be accomplished by combination of computer
telephony, pen input and speech input, each running roughly
at the same time under control of computer system.

Another important objective is to provide an information
system coupled closely with a computer telephony system,
where speech information from one or more telephony
systems (wire based or wireless) is recognized, annotated,
and converted inlo texl and graphics.

A still znother objective is to improve computer based
verbal information recognition by combining the individual
strengths of handwriting recogpition with those of speech
recognition, resulting in an easy to use system with an
overall increase recognition result.

Another objective is to provide a computer data confer-
encing system with information capture and transcription of
conferencing data, converting it into text and/or graphics
information, and possibly recording the data for future use.

Another objective is provide a computer desktop envi-
ronment having a hurnan in the loop. The system may be
comprised of several near realtime processing steps, where
the human may be in control of: 1) the system setup, 2)
viewing the initial speech recognition results, 3) making
decisions on correcting speech recoguition errors, and 4)
adding additional information not found in the initial specch
message.

Still another objective is to provide a system where the
user can make certain decisions on the best parameters in
setting up the speech and handwriting recognition programs.
Such human in the loop decisions may include selecting
languages, dictionaries, grammar rules, phonological rules,
dialect options, speech accent options, and special user data.
These human in the loop selections will greatly improve the
overall speech recognition accucacy and usability of the
system.

Yet still another objective is provide a system where
handwriting and sketched object recognition accuracy is
greatly improved by user selection of certain handwriting
recognition parameters—either before recognition process-
ing or during the processing. Such selection or selections
may include bandwriling, stroko or pattern dictionaries
(databases). Also, the system may include selection of a
general or special linguistic rules databases.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a block diagram a computer speech recognition
system.

FIG. 2 is a block diagram a computer handwriting rec-
ognition system,

FIG. 3 is block dingram of system controls, application
programs, and important system components.

PIG. 4 s represeutation of a typical display screen for one
or more sysiem applications.

DETAILED DESCRIFTION

Several types of speech recognition means, known to
those skilled in the arl, may be embodied in the invention
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herein. Speech recognition programs and systems are avail-
able in the marketplace. For example, [BM® offers a prod-
uct called Via Voice™; nnother product available is Natu-
rally Speaking™, from Dragon Systems Inc. of Newlon
Mass. Both of these speech recognition systems are
designed for IBM compatible PC runoing Windows 95™ or
NT operating systems, typically running on Intel Corpora-
tion Pentinm™ microprocessor computer systems. FIG, 1
shows a typical block disgram of a prior art speech recog-
nition system 24. The systcm may bc comprised of a training
path and a near realtime speech rccognition path. The
computer system may be adapted to detect a person’s spoken
speech patterns (audio data) via a microphone (not shown in
the figures) and other electronic components. Such a speech
recognition system may be designed for speaker dependent
or speaker independent operation.. In the following, the
training path of the system is described first, followed by the
speech recognilion path.

Speech recognition training may be performed to improve
the recognition accuracy of the system. Speech patterns from
one or more persons may be captured and seat to a pre-
processing funclion 52, where the audio waveforms are
sampled inlo a digital data stream at a sampling period of
roughly 10-20 ms, for example, From element 52 the data
is input to a feature extraction function 54, which may be
based on the Hidden Markov Model (HMM), well known to
those sldlled in the art. The output of the feature extraction
function 54 is a digital stream having a plurality of feature
veciors 53, which may be input to a phoneme modeling
function 56. The variability and uncertainty of speech pro-
cessing is reduced by extracting from the speech waveforms
one or more features, which are typically processed using
phoneme modeling algorithms and hidden Markov model
algorithms, Normal human speech has a large number of
possible branches (directions) that can be chosen in a string
of words. HMM may be used 10 statistically predict the best

_choice of words in the recognition process. Typically each
phoneme is divided into three audible statcs: an introduction
stage, middle stage and an cxiting stage. Thus, a three-state
IIMM is usually included in a speech recognition system.
Although absolute accuracy in not possible, the recognition
program usually calculates the most likely sequence of
states. For speaker independent systems, a base or ground
truth of voice data consisting of known words or speech
patterns may be input direcily to the phonelic modeling
function 56, perhaps during [actory setup. As shown in FIG.
1, this input 51 is typically only necessary for speaker
independent systems.

From the phoneme modeling function 56, data may be
scot 10 a phoneme modsling database 62. This data is one of
a plurality of databases that comprise the speech recognition
database, Included in the database sot may bc a word
dictionary and a grammar rules database 64. The grammar
dictionary may contain the rules of allowable word
scquences. The word dictionary may include several general
or specialized vocabularies. Similarly, the grammar rules
databasc may specialized for several identified speech rec-
ognition applications. This specialization is shown in FIG. 1
and represented by databases A, B, and C. A language
modeling program 58 may input data to the word and
grammar dictionary 64 that may in turn provide data to the
phoneme modeling program 56. Another database consisting
of a phonological rules dutabase 60 may also provide data o
the phoneme mocieling program.

A person using the system typically will speak into a noise
canceling type microphone that sends the resulting speech
waveforms 1o pre-processing [unction 72 for digital sam-
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pling. Alternately the user may speak into a standard micro-
phone such as a local or remote telephone. This data then is
sent to a feature extraction function 70, which is similar to
element 84, The resulting feature vectors for recognition 68
are sent to the speech recognition search program 66. Also,
providing dnta to the search programm may be the phonologi-
cal rules database 60, the phoneme models database 62, and
the word and grammar dictiopary databases 64, The recog-
nition search program 66 may be based on the Hidden
Markov Model, which finds feature vectors represonting a
sequence of words from many possible combinations that
are most Likely, These calculations may be assisted by the
application of vocabularies and rules data stored in the
recognition databases. The output of the search program 66
maybe computer text of the speech input captured. In
general, the speech recognition program predicts the most
likely word sequence spoken.

One of the most difficult forms of speech to recognize is
spontaneous telephone conversations, where error rates of
up 50% are common with today’s speech recognition sys-
tems. Increasing the size of the system’s vocabulary
(dictionary) does nol always improve the recognition accu-
racy. ‘This is due to the uncertainty of speech, ie., the
aumber of possible branches or directions that a person can
speak when stringing a series of words together, The above
is why a speech recognition alone, even with relatively high
accuracy, has had difficulty in becoming a useful data input
device for computers.

Tn general, computer handwriting recognition typically
involve a pen or stylus input device, an electronic mean of
digitizing the pen strokes, and a program to recognize the
pen stroke data, Handwriting recognition system vis a pen
input means may transform hand written letters, numbers,
punctuation, and symbols into recognizable computer gen-
erated text. This text or graphics may then be suitable for
additional processing or data storage. Hand writing recog-
nition may be comprised of either the discrete or cursive
hand writing type program(s). Hand written information
typically is comprised of stoke contours, intersections, and
shape features, which may differentiale one handwritten
word or mark from another. In this respect, handwriting
recognition problem is similar to speech recognition, where
in each case certain features of the raw data is exacted. This
data is then comparced to one of more databases, which may
be comprised of language dictionarics (lexicons) and writing
rules. Handwriting recoguition may be accomplished in
realtime or near realtime, and the data may be processed in
chronological order as it was written.

FIG. 2 shows & block diagram of a handwriting recogni-
tion systcr that may be known to those skilled in the art.
Handwriting recogaition includes compuler recognition of
handwritien cursive writing of handwriting, band writing
symbols/marks in any written language (formal or informal).
As used herein, handwriting also includes recognition of
hand written sketches and/or certain selected drawing shapes
(circles, triangfes, rectangles, etc.). A pen or stylus digitizer
means 10 may repeatedly sample the user’s pen strokes and
digitize the x and y positions at rates roughly between 5-40
ms. The pen digilizer may be an opaque tablet separated
from the display or a digitizing means place over the screcn
of the display device 78. The digital stream can be thought
1o represent “electronic pea ink” or “pen ink” for short. The
digital stream from the digitizer may be seat to a pen ink
pre-processing function 74, where the digital data may be
filtered, smoothed, and/or scaled. Two outputs may be
embodied in element 74 leading to rough two generalized
processing paths. One oulput may lead lo an application
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graphic display generation means 76. A second output may
lead to an electron ink noise filiering function 80.

In the first path, the application graphic display generation
means 76 accepts the digital stream represenling electronic
ink and generates codes necessary to graphically display an
equivalent representation of the users hand written strokes.
Codes may be sent to the display 78, which may be & display

device, display monitor or display system. This processing’

may be accomplish in realtime; so the user can see the
electronic ink paihs of his/her writing and/or drawings on
the display screen very quickly after each stroke. The
application graphic display generation means 76 may be
included in the operating system of the computer system
and/or in the hardware of the computer system or display 76.

In the second path the pen electronic ink pre-processing
function 74 sends data to an electronic ink noise filtering
function 80, where further filtering of digitizer ink noise may
be filtered out, One reasen for this filtering function is that
handwriting recognition accuracy is effected by digitizer
noise to a greater degree ihan it effecls recognition of
handwriting by bumans. Data from this filtering function
may sent to a feature extraction function 82, where certain
key features of the handwriting data is removed from the
dats, and may be placed in feature vectors. As in speech
recognition, these feature vectors may optimized for HMM
algorithms. Depending on the operating mode of the recog-
nition system, the data from the feature extraction function
82 may be used either for user training 84 or for near
realtime recognition 88S. if the system is in the training mode,
data 84 is input to a bandwriting stroke and/or pattera
datzbase 86. This database may be comprised of one or more
dictionaries with a plurality of hand writing/sketch patterns
for one or more languages and/or special symbol applica-
tions. The dntabase may also aceept handwriting data from
a knowa source with known writing samples, which repre-
sent a set of base truth data. As in speech recognition
programs, base truth data is especially helpful for user
independent recognition systems.

If the system is in the realtime recognition mode, data 85
may be sent directly to a handwriting word and/or pen
gesture recognition program 88. This program also accepts
data from the handwriting stroke and/or paticrn database 86
and one or more linguistic rules database 90, The recogni-
tion program 86, which may be based oo HMM techniques,
which determines the best match or matches, by comparing
the Feature vectors to databases 86 and 90. This recognition
program may be programmed to recognize handwritten pen
gestures, which includes such marks as a coms, colon,
semi-colon, arrow (right, left up, down), and other special
symbols with predetermined meanings. Sample gesture pat-
terns could be stored in the stroke/pattern database 86. The
linguistic rules database may be comprised of multiple rules
databases, for example different rules for different written
languages and/or regional subsets. Data containing the best
melch or matches and other related data may be sent to an
application context decision functions element 92, This
element may contain information on the context of computer
application running roughly simultaneously with the recog-
nition programs. Contex! information can be a great help in
narcowing the best matches of the recognition program, thus
improving the overall recognition accuracy. Data from ecle-
ment 92 may then be sent to an application text and/or
symbol generator function 94. This element may be embod-
ied in the operation system and/or hardware of the computer
system. Data from this generator function may be sent to the
display device for display within the application ruming on
the computer, Application context decision function(s) may
be also included in the recognition syslem.
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FIG. 3 shows a block dingram of key computer system
clements of the invention herein. The computer system and
programs may be comprised of multi-media type elemeots,
which may be adapted for computer telephony, datajvideo
conferencing a8 well as general purpose computing and
remote -communication functions. The computer sysiem 7
may consist of typical persoonal computer (PC) components,
including microprocessor, interface chip sets, main memory,
mass disk memory, 1/0 bus, display monitor, keyboard and
mouse devices. At power on 3 an opcrating sysicm is
typically loaded, which may be a windows based graphic
user interface type operating system, such as Microsoft
Windows® 95/NT/CE operating systems. Interfaced to the
computer system may be several devices and/or software
programs, including telephony means 8, external commu-
uicetion means 4 for remote data transmit and receive -
functions lo other systems, for two-way data interchange,
such as connection to the Internet. Telephony means may
include one or more hardware components and software,
providing for telephone and fax functions.

The system may include a pen/stylus input means 10,
which captures a handwriting or graphic symbols from &
person. Element 10 may be comprised on an opaque graphic
tablet or transparent device, placed over a display screen. In
addition to the above, the system may be comprised of a
telephone handset device 9, microphone means 11, audio
speaker(s) 12, audio /sound card means 13, DSP
co-processor and electronic card means 14, video codex
means 18, and CD-ROM/DVD playback/record means 16.
These elements may be embodied separately or in combi-
nation as required for the specific configurations desired.

The operating system 6 may load all the necessary device
drivers and/or dynamic link libraries (DLL) 17, automati-
cally or via a command. Some of the device drivers may
include pen/stylus, mouse, anslog modem, ISDN terminal
adapter, telephony controller and network interface card
drivers. The system may initialize, load and control a
plurality of roughly simultaneous programs, tasks, threads
and/or operations, inctuding additional control code or OS
exlensions 19, and application programs 20. Program code
may be loaded to control tasks that are designed to run
roughly simultaneously or al different times, Some of the
software programs that may be loaded for computing or
communications are telephony 21, Internet browser/applets
22, personal information manager (PIM) 23, speech input
24, pen/stylus applications 25, and voice output programs
26. Voice output programs may consist of text 1o speech
programs or digital speech playback of recorded speech
(compressed or uncompressed). Other programs may
include video and data conferencing programs 27 (via
telophone or Internet), CD-ROM and/or DVD contro] pro-
grams 28, E-muil/V-mail and fax programs 29 and/or audio
record and playback programs 30. The user can choose
programs to load and execute, depending op the user’s
dcsires. When the user is finished with his/her computing or
recognition tasks, the user may issue an exit commsand 31.
The user can then exit the operating system 32 and turn off
the power 33 to the computer system.

The speech input recognition program/functions 24 and
associeted hardware may include scveral functions includ-
ing spcech capture (via microphone or telephone line),
digitize data, process dala, store raw speech data, and
storage of recognized text. The pen/stylus input handwriting
recognition program/functions 25 and associated hardware
nay ioclude the following Functions: handwriting capture,
drawing capture, inking (displaying pen tracks). The system
muy store pen data, process dala, perform pen gesiure
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recognition and/or compression of the pen data. The Telc-
phony program/task 21 and associated hardware may per-
form the following typical application functions: call
answering, outgoing message play, call forwarding, incom-
ing message recording, screen pop ups, manual dial out, auto
dial out, and/or Voice mail contro! (record, route, store),

among others. The PIM program/tasks 23 may include the

following typical functions: calendar, address book, things
to do, date-time stamp, and data base store/control functions.
Voice output program/task functions may include audio
speaker control (free standing and handset), voice data
playback, text to speech control, playback speed/pitch con-
trol. In addition typical CD-ROM multimedia and new DVD
record and playback control and processing may be included
in the system. The computer system CPU may be powerful
enough for multiple programs, tasks and/or threads to run at
near realtime, such that the user may think that programs are
running simultaneously.

FIG. 4 shows a representation of the computer system’s
display screen, with a new unique computer telephony
application program. In this disclosure, telephony includes
telephone-like connections to communication networks such
as telephone, Internet, and cable networks. This sysiem
makes usc of pen/stylus input means and speech input
means, with both bandwriting and speech recognition func-
tions enabled (turned on) at the same time. The screen shows
the name of the caller (via a caller ID function), the name of
the answering party, date and time. The audio signal for the
speech may sent to & speaker so that the user ca listen the
speech information; the user may then make one or more
decisions on the system setup options desire, as shown in
menus 39. Speech data from both the caller and local user
may captured, digitized, processed, recognized and dis-
played on the screen at near realtime. Since speech recog-
nition is not perfect, recognition errors and omissions may
be displayed along with the correctly recognized text. Rec-
ognition of the caller speech over the phone lines may be
slightly worso than the local user’s speech. As these recog-
nition errors are observed by the viewer, he/she may use the
pen or stylus to correct these speech recognition errors or
omissions by direct hand writing on a writing pad or on the
screen. The speech recognilion errors on the screen are
represented in the figure by corrections 38, 38A, 38B, 38C,
38D, and 38E. The user may quickly and efficiently make
editing marks (inking) with the pen, as shown. The pen
marks and handwriting may be recognized immediately, but
could be displayed after a delay interval sclected by the user.
The uscr, viewing the text of the two-way conversations, can
méke editing marks without losing concentration on what is
being said during the telephone call or audio imput. [n an
allernalive embodiment, the user may have the option to
delay the display of recognized handwriting data untl the
user provides a command action, perhaps by click an icon or
menu item. The software application may also include code
1o provide means to quickly add one or more graphic frames
34. The uscr cen draw and write in the frame, to record
graphical representations 40 of what is being said by cither
party. Graphic frames can be scaled and sized via the graphic
bandles 36. Long conversalions yielding much text can be
accommodated by automatically scrolling off text from the
sereen. However, such data may remain stored in memory
such in a data storage system 18. Manual scroll bars may be
provided. Text can be made lo wrap around the graphics
frame 34 as in typical word processor or draw programs.

The operaling system may support multiple indepen-
dently controlled cursors to make the graphical user inter-
face easier and faster 10 use. The setup of the program may
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have several options, as shown on the left side of FIG. 4.
Many other typical computer application features may be
included, as are well known to those skilled in the art.
Although many tasks can be processed with little observable
delay, other calculations and tasks may bc compute inten-
sive, There may be some delay in the display of speech and
handwriting recognition text results, even with the help of
DSP co-processors. However, the delays in the 500 ms
range—may be small enough not to cause a human factors
problem with respect to the user. Other delays may exist in
pen inking, shape recognition or gesture recognition. When
two or more of these systems are connected via an external
communication system, there may be inherent communica-
tion delays. However, depending on the type and speed of
the external communication means, respanse times should
be made small as not be objectionable. The system may
feature a delay option for the handwriting recognition, so
that the user can view his or her pen input electronic ink for
the screen or multiple screens, before the recognition data is
displayed. A portion of the screen or screens may be
displayed instead of the entire recognized data. The system
may have telephone connection (POTS, ISDN, ASDL,
HSDL, ATM, ete.), cable TV interface, Internet connection,
andfor wireless communication. Interlaces to the network
may be analog or digital or a combination. The inventions
herein are compatible with video and data conferencing
means. Many clever and useful combinations of PC and
telephony applications can be embodied fo provide new
collaboration, groupware conferencing and remote commu-
nication uses.

One purpose of this new invention is to provide a user
friendly means to capture, recognize and record speech from
onc or more individuals. Also, the system provides functions
to convert recognized speech data to computer text at near
realtime or delayed. One such application could be during
telephone confercncing use where written text of the call is
to be obtained. This may be accomplished by this unique
combination of pen input and speech input running on a
microprocessor computer system. The user may not choose
to recognize and manipulate all telephone conversations.
When an important or critical call is answered and/or
complex information is being verbally communicated to the
user, this invention will enable one to activate the system to
capture and record 100% of the information communicated.
The system may then record it in a computer readable text
and/or graphics format. The embodirents presented herein
are but a few possible embodiments of the invention herein,
other embodiments, extensions and improvements are obvi-
ous to those with an ordinary skill in the art.

I claim:

L. A method of performing handwriting and speech rec-
vgnition functions, the method implemented in a pro-
grammed computer comprising a processor, a data storage
syslem, at least one user input device, and at least one.
display device, the method comprising the steps of:

8. providing al least one control program to control the

said compuler;

b. receiving speech input spoken by a user, converting the
said input into computer recognizable data under con-
trol of the said computer’s control program;

c. recognizing Lhe said speech data by identifying the best
match to known words or phases of a spoken language;

d. receiving bandwriting data from a user via a pen or
stylus input device under control of the said computer
control program;

e. recognizing the said haodwriting data from said user
pen inpul and converting it into text, graphics or both;
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f. displaying said recognized speech text with any recog-
pition errors, and displaying said converted recognized
handwriting data, at roughly the same time as said
specch text; and

g. altering by adding, changing or deleting said displayed S

text via said pen or stylus input device.

2. A method as recited in claim 1, in which the handwrit-
ing data from the said pen input device is not recognized and
is displayed as electronic ink on said display, tracking the
pen tip’s path.

3. A method as recited in claim 1, in which the user has
the option lo display said recognized handwriting data
within a time delay interval, wherein the maximum delay
range interval is measured beginning immediately after
recognition process is completed to the time of a command
given by the user,

4. Amethod as recited in claim 1, further comprising steps
to provide computer telephony functions, wherein voice and
dafa information is communicated to and from telephone
like communication networks, and wherein incoming speech
information from a remote telephone is accepted, recognized
and displayed in similar manner as the local speech input.

8. A method as recited in claim 4, in which the displaying
speech text and handwriting data step presents at least one
screen showing speech recognition sefup menus, handwrit-
ing recognition setup menus, and telephony program setup
menus.

6. A computer program, residing on a computer-readable
medium, comprising instructions for causing a compuler
syslem (o:

8. provide for bi-direction information flow to and from an

operating system running on the said computer system;

b. receive speech inpul spoken by a user converling said

input into computer recognizable data under control of
the said operating system;

¢. recognize the said speech data by identifying the best

match to known words or phascs of a spoken language;

d. receive handwriting data from a user via a pen or stylus

device under control of the said opcrating system;

¢. recognize the said handwriting data from the, said user

pen input and convert it into text, graphics or both;
. display the said recognized speech text with any rec-
oguition errors, and displaying the said converted rec-
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ognized handwriting data, at roughly the same time as
the said speech text; and

g. alter by adding, changing or deleting said displayed text

via said pen or stylus input device.

7. A computer program as recited in claim 6, in which the
handwriting clata from said pen input device is displayed as
electronic ink on said display, wherein the displayed elec-
tronic ink roughly tracks the pen tip’s path during
handwriting, and wherein the delay is measured almost
immediately after the recognition process is completed and
ending at the time of a command. .

8. A computer program as recited in claim 6, in which the
user has the option to display said recognized handwriting
data af 2 setable a time delay, wherein the delay interval is
measured beginaing almost immediately after recognition
process and is completed after a set delay time,

9. A computer program as recited in claim §, in which the
user has the option to display szicl recognized bandwriting
data at a time delay, wherein the delay is measured begin-
ning almost immediately after recognition process is com-
pleted and extending to the time at which a command given
by the user.

10. A computer program as recited in claim 6, further
comprising instructions for causing a computer system to
provide computer telephony functions, wherein voice and
data information is communicated to and from telephone
like communication networks, and wherein incoming speech
information from a remote telephone is received, recognized
and displayed in similar manner as the local speech inpul.

11. A computer program as recited in claim 10, in which
the telephone like communication networks include the
Internet network or similar wide area computer networks.

12. A computer program as recited in claim 6, further
comprising instructions for causing a computer system to
display al least one screen showing setup menus with speech
recognition, handwriting recognition, and optionally tele-
phony program information.

13. A computer program os recited in claim 6, further
comprising instructions for causing a computer system to
have at least one integrated voice output program for audio
output of recorded or realtime speech information,

* ® * ® &
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67 ABSTRACT

A small light weight modular microcomputer based com-
puter and cormmunications systems, designed for both port-
ability and deskiop uses. The systems make use of a relative
large flat panel display device assembly (2), an expandable
hinge device (10), battery power source (9), keyboard
assembly (16), and wireless communicalions devices (32,
§1). Systems can be configured in a portable arrangement
similar to conventional notebook computers, but can be
quickly and easily disassembled and re-assembled for office
desktop uses. Systems may consist of a base computer unit
(100) comprising communication devices may act as a relay
station relaying voice and other data between the handset or
earset and external wide area communications networks.
The system may be capable of performing, personal digital
assistant (PDA), cellular telephone, conventional notebook
computer, deskiop computer functions.

18 Clalns, 9 Drawing Sheets
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PORTABLE ELECTRONIC UNITS
INCLUDING NOTEBOOK COMPUTERS,
PDAS AND BATTERY OPERATED UNITS

This is a continuation divisional application whose entire
disclosure is Ser. No. 08/832,923, filed Apr. 4, 1997 now
U.S. Pal. No. 5,983,073, which is hereby incorporated by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to portable personal computer sys-
fems with exiernal communication means, which can be
used by an individual in both deskiop and mobile environ-
ments. The computer system involves a relatively large color
flat panel display, conventional microcomputer system, and
a plurality of human inierface means. In particular, it relates
to a computer unit, baving a light weight thin notebock-like
computer structure that is capable of performing personal
digital assistants (PDA) like functions and wireless external
communications of voice, text, graphic and image data,

2. Description of Prior Art

There are several shortcomings with prior art notebook
computers, PDAs and wircless telephone units. Notebook
computers have a relatively large fat panel display device,
a full alphanumeric keyboard and battery power. PDAs are
small handheld units with a small LCD display, small key
pad and touch pen. PDAs are designed to be placed in one’s
pocket or purse for maximum portability. A problem arises
when customers desire large high resolution color display
for both portable and deskiop applications. To use a com-
puter system for both portable and desktop uses, the cus-
tomer must purchase multiple systems. The cast of color flat

panels are still too expensive for most customers to by two

display monitors, one display for deskiop and one for the
portable applications. Many customers require functionality
of a desktop computer, notebook computer and PDA, but if
is much too expensive to purchase multiple CPUs, displays,
and keyboards.

U.S. Pat. No. 5,189,632 of Paajaacn et al disclosed a hand
held computer unit with an antenna and wircless RF com-
munication capability, small flat panel display and a
keyboard, in a partial clam shell (ype structure. However,
they do not teach expandable hinge means, base station for
handset relay functions, or cover latching function. U.S. Pat.
No. 5,327,486 of Wolff et al teach a conventional laptop
computer with antenna and RF communications to a radio
vetwork and local exchange telephone network. However,
they fail 1o teach expandable hinge means, edge hinge
means, handsel means or base station relay functions, U.S,
Pat. No. 5,459,458 of Richardson ct &l teach a virtual pager
and data terminal system. However, they do not teach
notebook like computers, base unit station or personal/FDA
computing. U.S. Pat. No. 5,008,927 of Weiss et al leach a
computer and telephone system with a display screen on a
conventional telephone structure keyboard unil. However
they fail to teach notebook like structure, wircless commu-
nication or handset relay functions. U.S. Pat. No. 5,196,993
of Herron et al teach a laptop computer with a removable flat
panel display with built-in support feet for desktop support.
However, they fail 10 teach expandable hinge means, exte-
rior communications functions, cover latching functions or
computer display assembly. U.S. Pat. No. 5200913 of
Hawkins et al teach a laptop computer with flat panel display
and pen input means, However, they fail to teach expandable
hinge means, edge mounted hinge or latching functions.
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Wireless hand held computer devices, such as cellular and
Personal Communication System (PCS) lelephones, have
limited display capabilities. Piror art wireless computer units
have display screens that are small (1.5-2.5" diameter), and
they lack interactive capabilities to be successful for text,
graphic and video applications. Some prior art notebook and
laptop compulers have integrated wireless communication
means, but they are 100 large and bulky to be successful for
in mobile uses. Prior art wireless devices do a poor job of
providing voice, data and video communication functions.
Typical wireless computer syslems have display screens that
are too small and have limiled compuling power. Prior art
Inptop and nolebook computers are too heavy to carry for
long periods. Inventions herein solve these problems by
embodying a unique relatively thin notebook-like computer
system that is capable of: being: (1) opened like a notebook,
(2) quickly disassembled and re-assembled, (3) used for
handset/earset communications relay operations and (4)
used in & wide variety of computing, collaboration, com-
munications and conferencing applications.

Inventions described herein are based on several Disclo-
sure Documents submitted to the U.S. Pat. No. and Trade-
mark Office, inchiding Document Nos. 353691, 363753,
368165, and 377365, [nventions herein solve several prior
art shorlcomings, resulting in new modular integrated com-
puler systems. The inventions as described below can be
quickly configured to desktop, notebook, wireless and/or
PDA embodiments. Thus, the user will be able to purchase
a single computer system and pay much less money than
conventional systems.

SUMMARY OF THE INVENTION

An object of this invention is to provide a modular
multiple function display-compuler system, where one can
use the same relatively high resolution color flat panel
display in both a desktop and mobile environments.

Another object of this invention is to provide means to
reduce the cost to the customer of owning several expensive
computer systems, by combining in one system the capa-
bility of performing both office deskiop and portable/mabile
computing and communications applications. Thus the
invention herein saves the user the expense of purchasing
separate computer systems for desktop uses, notebook com-
puter uses, PCS uses and PDA uses. .

Stilt another object of this invention involves means to
quickly configure a modular notebook or PDA-like com-
puter syslem into a plurality of system coofigurations for
personal computer and wide area communication opera-
tions.

Another cbject of this invention is to provide for a
relatively thin and light weight computer unil to be carried
under one’s arm in a notebook-like fashion, yct heve suffi-
cient computing power to execute a wide range of conven-
tional computer and communications applications.

Still another object of this invention is to provide for
bi-directional communication of voice, audio, text, graphics,
image and/or video data to wide area communications
networks where one or more users may communicate with
other users with appropriate apparatus. The communication
may realtime or store forward lype communications.

Another object of this invention involves hardware and
program software to control cellular or PCS
communications, combined with & light weight mobile note-
book or PDA like unil . The uait or system would act as a
computing platform and base communications relay station.

~ 'The system or unil may then relay voice and data to/from a
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handset unit or carset unit, where the base unit relays the this
voice and data information to/from a wide area communi-
cation network.

Still another object of this invention involves means for
quick disconnection or disassembly and subsequent connec-
tion or assembly of key components of the system, such as
battery power unit, communication adapters (modems) and/
or wireless telephone units.

A still further object of this invention is to use the same
display-computer sysiem assembly, comprising of relatively
large high resolution color flat display panel and a powerful
CPU with large memory, etc., and combining them in a
modular fashion with a thin keyboard, battery power source,
modem, and wireless communications means.

Another objective of this invention is to provide means
for integrated telephony functions on a portable computing
platform, with powerful microprocessors running Windows
operating systems for a wide range of computing and
communication functions.

A still further objective of this invention is to provide for
full Internet access on a wireless mobile platform, where the
user can access the world wide web and execute most of the
available Internet browser functions and plug-ins. The com-
puter system would be capable of performing most of the
Internet data access, download, upload and conferencing
functions

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of a portable computer
with a notebook clamshell-like structure.

FIG. 2 shows a perspective view of a modular portable
computer system in desktop configuration.

FIG. 3(a) shows a nolcbook like portable computer in an
open stale.

FIG. 3(b) shows the notebook like computer in a closed
state.

FIG. 3(c) shows a handset (elephone unit and earset unil.

FIG. 4(a) shows a notebook or portable computer with a
protective covering material.

FIG. 4(b) shows an elcctrical power source unit.

FIG. 8 shows a PDA like unit with a roughly transparent
cover half.

FIG. 6(a) shows a notebook or PDA in a partial open state,

FIG. 6(b) shows the notebook or PDA in a reversed open
state,

F13. 7 shows block diagram of the computer system and
associated elements,

FIGS. 8A and 8B shows a low diagram of the computer
system programs and operations. .

DETAILED DESCRIPTION

FIG. 1 shows a compuler system, to be operated by a
person or user, where the unit has a couventional notebook
clamshell-like structurc. The computer system as used
herein can also be referred to as a portable computer system,
computer-display unit or basc unit, and shall also include the
terms: personal computer, notebook computer, sub- notc-
book computer or Personal Digital Assistant (PDA). The
computer system as disclosed herein typically comprises of

a flal panel display assembly 2, which includes a display-

panel and screen 4 and other components described below.
An expandable hinge means 10 connects the flat panel
display assembly and cover asserbly (8, 9 and 16). Expand-
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able hinge means 10 may be embodied many ways including
using flexible material that is corrugated, having its groves
running parallel to the edge of the notebook structure. Cover
assembly may consist of two or more sections, such as a fiest
cover section 8, second cover section 9, and a keyboard
section 16. One or more of the cover sections may be quickly
disassembled from each other by the user. To avoid acci-
dental disassembly, means may be embodied where the user
must simultaneously press two push buttons $, for example
one on each side of the structure, in order to disconnect the
sections, The portable computer system may also have an
inside protective sheet member 4A attached to the inside the
fold of the computer system. FIG. 1 shows a partially open
notebook-like structure, but it may be closed all the way shut
and secured, by a securing strap means 8A. This strap means
may be secured 1o the other side of the display assembly 2
by Velcro like strips, for temporary securing and
un-securing, with one’s fingers. One purpose of this foldable
embodiment is to provide the computer user with a handy
portable notebook computer that: (1) when closed, one can
easily carry, cradled in one hand under one’s arm, and (2)
easily opened for access to the computer indicators and
conlrols.

The flat panel display assembly 2 may be a monochrome
or color liquid crystal displays (LCD), such as those manu-
factured by Sharp Electronics, NEC Electronics, Toshiba
Corporation or others. The display panels screen sizes may
be 10 to 14 inches or more in diameter. The display pixel
arrays may be 640 by 480 (VGA), 800 by 600 (SVGA), or
1024 by 768 (XGA). Color depth should be six bits, and the
response time should be 45 to 50 milliseconds (l,,,,+t‘,[)
Brightness of the screen should 70 Cd/m? and contrast ratio
be at least 100:1, where 250:1 is be preferred.

LCD panels from Shacp Electronics may be used in the
embodiments. Applicable LCD Models include LQ11DS01,
LQ12DS01, LQ12DX01 and LQ12X12. These panels have
screen sizes of either 11.3 or 12.1 inches measure along their
diagonal. Bach panel is capable of a color depth of 6
bits/sub-pixel, a response time of 80 ms, brightness of
70-150 cd/m® and a contrast ratio of 100:1. LCD panels
from NEC may also be used, such as NL10276BC24-04,
NL8060BC31-02, NLB060BC31-01, and NL80GOBC29-01.
Thesc panels are capable of 6 bit color depth, S0 ms response
time, 70 cd/m® brightness and 150:1 contrast. Toshiba panels
that may embodied include: LTM11CO016, LLIM12C236, or
LIM12(:258, which are capable of 50 ms response, 70
cd/m? brightness and 100:1 contrast. Manufsctures’ refer-
ences and manuals for each are hereby incorporated by
reference.

Several 1/0 slots and/or conneciors may be embodied at
one or more edges of the [lat panel display assembly 2. FIG.
1 shows access slots to a floppy disk 28, external commu-
nication means 27, printer connector 31. Other external
connection means may be embodied. Several connector
means may be embodicd, including auxiliary video
connector, COM poris, and/or mouse/game ports. PCMCIA
PC card 40 may be included for adding fax/modem, network
interface (wire or wireless) external communications and/or
added memory. An integraled built-in transmitter receiver
and a retractable antenna 32 may be embodied, for example
to the flat pancl display assembly 2. The antenna and
associated RF transceiver may be used for wireless com-
munications 1o/from an exiernal communication network.
Many of the well-known notebaok computer or personal
computer /O devices may be embodied.

An important feature of this embodiment is the dimen-
sions of the computer-display unit. It may be made conve-
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niently larger than a 8.5x11 inch sheet of paper, so that one
can place one or more sheets of paper (or other relatively
thin flat objects) inside the clossd clamshell like notebook
structure in a folding or laiching fashion. The user can safely
carry papers from location to location without folding or
wrinkling them. Thus the unit can act as a carrying device as
well as a notebook computer. The outside surfaces and edges
of notsbook computer may be covered with leather, vinyl of
other type of soft material, for easy of hand carrying and
surface protection. Other parts may be embodied including
foldable short legs 9A and 9B, keyboard resting pads 16A
and 16B, built-in audio speaker(s) 30.

FIG. 2 shows the portable computer with several parts
detached or disassembled. This embodiment may be used in
desktop computer system eavironments, The flat panel dis-
play assembly 2 may be placed at an inclined angle, with
foldable leg supporl means 19A and 19B. The leg support
means may fold relatively flush to the backside of the
assembly 2 (motion range A) when not in use, via a simple
hinge 18. Vertical portions 19A and 19B may slide in and
out, in a telescoping type arrangement, to allow wide range
inclination angles. A pair of short legs 3 may be placed near
the front of assembly 2 that may also fold relatively flush
with the back of the assembly. Means may be included to
place the screen at e vertical orientation, A pen or stylus
input means may be associated with the display screen 4.
The pen or stylus means may include finger input (touch
panel) means, where one can write or point to arca on the
display screen. The expandable hinge means 10 may be
removed from the assembly 2 and from the cover section 9
by a quick disconnect or disassembly means 5. Alternatively,
the hinge means may be fixed to parts 2 and 9, The hinge
means may be made of a relatively flexible material, such as
leather and vinyl. It may be corrugated as shown in the figure
so it can bend easily and expand, as 30 required. The hinge
may have a number of attachment slots 12 for the quick
dis-attachment or discoanection from hook mechanisms 13,
FIG. 2 shows the flexible hinge means 10 removed from the
other assemblics.

Cover section 9 may contain a battery powcr unit con-
taining one or more 3§ batteries and power circvit elemeats.
The battery power unit may be embodied with several types
of batteries, including Lithium- ion or NiCd batteries, The
power unil may be a scif contained battery package, having
an easy to read charge indicator 22 that indicates (he stalo of
the battery’s electrical charge. Because all batteries have a
limited useful charge life, the package may be easily and
quickly disconnected from the keyboard section 16 and
replaced with another batlery package. Spare battery pack-
ages and other spare parts could be carried in a scparate
traveling case (not shown). The keyboard section 16 may
have a full size QWERTY keyboard with movable tactile
keys. An electrical cable 20 may connect the keyboard to the
computer-display assembly 2. Although short cable is
shown, it may be a long cable or a flexible cable, so that the
keyboard may be moved about if desired. Alternatively, a
wireless clectromagnetic link may be embodied such as
infrared (IR) or R¥ links, which would replace electrical
cables 20 and 26. The cover section 8 may contain a wireless
bandset 14, such as a cellular telephone transceiver. The
handset may have retractable antenna, smell speaker,
keypad, built-in microphone and a batlery source. This
handset 14 may be capable of analog or digital cellular
operation, including AMPS, TDMA, CDMA, PCS, CDPD,
or equivalent types for communicating with wide area
wireless communication networks. The wireless unit 14 can
be easily removed from a cutout or recess area 35 in the
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cover section 8. The recess area is made slightly larger than
the outside dimensions of the handset 14, so it can fit inside
the recess with a relatively snug fit. It is important the
handset be easily and quickly removed and replaced in the
base unit. Altcrnatively, cover section 8 cousist[Jof the
handset itself, so that a separate cover section with recess
would not be required.”

The portable computer system’s flexible hinge and the
cover sections should be made relatively thin so that when
the two halves are [olded (rotated) clased, it will not be too
thick or heavy to carry with one band. As shown in FIG. 1,
legs 3, 5, 19A and 19B may be folded roughly flush with
outside surfaces of the unit. The oumber cover sections are
not limited to three. The cellular handsct is shown in FIG. 2
may be connected (o the computer system by an optional
electrical cable 26. A RF transceiver in the wireless tele-
phone would serve as the transceiver for the computer as
well. This embodiment might be desirable to reduce the
overall cost of the system. However, a wireless RF trans-

“coiver and modem may be located in the flat display panel

assembly 2 for voice or data communications. An antenna
may be embodied on the display assembly 2, with a retracl-
able anlenoa 32. The display assembly may include the
computer system located within the assembly housing. The
advantage of this later embodiment is that the telephone 14
and computer syster could be operated independently.

The portable computer system may also have means for
connection 10 a non-battery power source, as shown in FIG.
2, via a standard power line cord and plug 28. The system
may also have meaps for connection to an external wire
based wide area communications network 33, via cable 29.
The wire based wide area network may include one or more
telephone nelworks, cable TV networks and/or computer
LAN/WANs. Telepbone networks may include POTS,
ISDN, ATM or other equivalent types. Several compuler
interface connection means may be embodiod, for example
interface slots/connectors as shown (27, 31, und 38). These
interfaces might include R/S 232, USB, IEEE 1394,
PCMCIA, or other computer 1/O (serial or paraliel) connec-
tions. Uscful conncctions may include a bus extender
connection, so that the notebook computer can be interfaced
to another more powerful computer. For portability reasons,
it is desirable that the modem or digital terminal adapter be
built into the computer system unit. Some means [or soft-
ware loading should be included such as a floppy disk or
smart card. Internal mass memory of the compuler syslem
could include ROM, flash memory, or other memory means.
Means for accepting PCMCIA cards, ROM cards or other
types of memory card may be implemented. Preferably, the
system may be embodied with & very small light weight and
low power mini hard disk. One or more IR communications
interfaces may also be implemented.

Other capabilities such as FAX send/receive, speech
recognition, voice processing voice mail, telephoay, and
E-mail functions may be implemented in the computer
system. A buill-in microphone 36 and speaker 30 may be
embodied to support speech inputfoutput and multimedia
functions. Preferably the display should be capable of full
color with a wide viewing angle. If the display is back lit, the
user should be allowed to switch the backlight “on”, “oll”
and to a multiplicity of levels in betwoen, The operating
system of the notebook/PDA should be a GUI type such as
Windows™ 3.1/95, Windows CE™, MagicCap or another
suitable GUI based computer operating system. The system
should can be designed to support wide range of commu-
nication connectivity and software compatibility.

FIGS. 3A end 3B show another embodiment of the
invention having a base unit or notebook compuler system
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100, & handset unit 14 and a carsct 34. This embodiment
shows a relatively thin flat display panel assembly 2 having
a display screen 4. The system may also include a pen and/or
finger input meaans 7 . The base unit has an expandable hinge
means 10 physically connecting the display assembly to the
other half of the base computer unit. The other half can be
comprised of several sub-assemblies including a battery
power source section 9, keyboard assembly 16 and an
electronics housing section 8. The keyboard assembly con-
tains a keyboard unit 16A, which may contain a full-size
QWERTY keyboard unit. The housing section 8 may
include a wireless modem or communications adapler
means. The expandable hinge means 10 should have an easy
access locking and unlocking means 10A, which can tem-
porarily lock the rotation of the two halves at the user’s
desired angle. Electronic housing section 8 may be attached
edge wisc to the keyboard assembly 16 by a quick attach and
release connection means. As shown in the figures, several
assemblies can be disassembled by pressing one or more
finger access tabs §. Likewise, a battery source section 9
may be edgewise connected to the opposite edge of the
keyboard, via similar quick attach and relesse connection
mechanism having finger push tabs 5. The tabs may be
located on each side of the assemblies for quick and easy, but
safe, user disassembly. The connection meens may include
means for secure physical attachment and connection of
electrical wires, located inside the subassemblies. Although
the sections may be ridge, the attachment mechanisms may
be may somewhat flexible, elastic or pliable, so that the
combination of assemblies can bend slightly.

Battery power source unit 9 may consist of ane or more
batteries with voltage regulation, AC/DC operation, power
managemen! circuils and charging circuitry. In a preferred
embodiment the unil should be capuble of accepting elec-
trical charge from an AC line. A important feature embodi-
ment of the invention is means for quickly interchanging an
clectrical power depleted battery power unit 9 with a freshly
charged battery uait, This may be accomplish by a combi-
nation of finger push tabs 5, latches and hock means for
quick disconnection und re-atlachment. In one intended
scenario a user may carry several spare batiery packages in
a scparate briefcase. When (he attached battery package is
depleted, the user can quickly changed out the battery
sections. The user can then plug the depleted battcry pack-
age into an AC line for a built-in charging operation.

It is preferable that each of the major assemblies and
sub-assemblies be made relatively thin for easy carrying.
The expandable hinge means should be made somewhat
flexible, elastic or pliable so that the user may place rela-
tively thin flat objects iuside the folded space of the
notebook- like unit, These thin objects may include sheets of
paper, cards, brochures, or similar relatively then flat items.
Linkages between the sections may be made somewhat
yielding, pliable, elastic and/or stretchable. Although the
display device may be ridged, the other half of the notebook
may be embodied with thin flexible enclosures and other
structural componeots. Also, the flat panel display device
and assembly 2, 4 may be made flexible, Thin and flexible
keyboards are known to those in the art. The other parts may
be adapted to have thin and slightly flexible mechanical
features. The two halves can be closed by hand and secured
by a flap and snap means 43 or cquivalent means. As
discussed above, the cxpandable hinge means 10 may be
made flexible and expandable by incorporating a multiplic-
ity of small folds or other equivalent means. If the user
places thin objects between the halves of the base unit, one
or more sides could bulge out slightly, improving the physi-
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cal object carrying capability of the notebook computer. This
object carrying capability is an imporiant feature for mobile
users who may be carrying the notebook almost everywhere
they go. The user may securely place and latch paper sheets,
letters, memos, or other fiat objects inside the notebook clam
shell structure. A base unit hinge locking and unlocking
means 1UA may also be embodied, so that the user can
quickly and easily temporarily lock the two halves of the
upil to & rotationally fixed state (and later un-lock them).

FIG. 3(a) also shows several other elements including a
small CCD video camera 46, built into the display assembly
for video conferencing and other uses. One or more buill-in
audio microphones 36 may be embodied in the base unit.
Preferably one microphone should be located on the edge of
the notebook, as shown, so that the user may be in voice
communications with other while the unit is closed. One or
more audio speakers 30 may be built into the base unit. One
or more compartments 47 and 48 may be embodied at
convenient locations to store attachments for use with the
mobile computer system. A telescoping antenna 32 may be
embodied into the base unit as shown, or it may be built-in
the upit and not exposed. Although the base unit 100 can be
a self-contained unit, il. may work with other oplional
attachments, such as a wireless cellular-like handset 14 or
earset 34. The handset 14 may operate roughly equivalent to
conventional cellular telephone handsets with a built in
power source, providing voice and/or data communications
to wide area communications networks. The earset 34 has a
siall low power RF transceiver, audio microphone, audio
speaker and small battery source, which is capable of fitting
into the user’s ear. The wireless earset unit may be used for
hands free applications. The user may then walk around
while communicating with the handset or carset. If one is
using the earsel he/she may also use a pen input means 7 or
keyboard 16 while in audio communications. For semi-
private voice communications, some users may prefer using
the handset 14, with hand set speaker 14A, handset key pad
14B and handset microphone pickup 14C

If one is using the handset or carset, the base computer
unil 100 may be placed some distance away from the user,
typically in the same room or nearby room. The bade
computer unit may be designed for a higher transmitting
power level. The base unit may be designed to allow the user
to swiich between a high or low level transmitting and
receiving power levels. The earset 34 or handset 14 can be
designed for a much lower RF transmit and receiver elec-
trical power levels, because the base computer unit 100 can
be place a relatively short distance away (typically from a
few feet 1o about fifty fect). Thus, the base unit 100 may
relay RF communications between (he handse! or earset and
an external wide area communications network, The base
unit could safely embody a more powerful RF transmitier
resulting in a larger signal to noise ratio. This will result in
improved wireless communication to and from wide area
networks that may have antennas scveral miles away. A very
important advantage of this invention is that the user has the
option of having very low electrical power ¢leciromagnetic
ficlds near his/her’s head, thus improving the health and
safety aspects for the user. Since less power is required for
the handset 14, it can be thinner and smaller then a standard
cellular handset. Thus the haadset can be smaller and easicr
to place in the user’s pockel. ‘The earsct can be made vary
small so that the users can leave it in his/het’s ear for long
periods of time and have one’s hands free for other uses.

FIG. 3(b) shows the base unit compuler-display unit 160
in a closed configuration, in which one may carry it under
one’s arm. Since the unit is typically baltery powered and
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contains electronics for a wircless voice and PCS like
operations, one could use it for voice/data communications
while carrying it about (i.e,, in transporf). The user may
speak towards one or more microphones 36 located along
the top edge. The user will be able 1o hear the other person(s)
talking, through audio speakers 30 lacated conveniently on
the base unit. A small telephone keypad could be located
behind a protective door 41, for convenient dialing of a
telephone number, The door may be a simple sliding door

device or mechanism. The anteana 32 may be a sliding |

telescoping type. A simple display indicator 22 may show
the electrical charge state of the baltery source. A pluralily
of switches and indicators 46 may be located along one edge
of the base unit for easy viewing and access. Such switches
and indicators may include: an On-Off switch, Mode Switch
(for voice, data, and video modes, ctc.), high/low power
transmit switch, ring/alarm mode and/or speaker/mic mode
(for earset, handsel, elc.). For securing the two halves of the
bese unit, 2 flap 43 made of a simple expanding material,
which may include a snap means at one end and may be
secured with a pin and/or pivot means. The fap would then
soap to secure the fat panel display assembly 2 and cover
assembly (9, 16, 8). In FIG. 3(a), the flap 43 is shown rotated
in the oppasite orientation for clarity only. Other securing
means may be embodied that are know to those in the art.
FIG. 4(a) shows the portable compuler system or
computer-display unit 100 covered with a thin soft protec-
tive material or film, such as leather or vinyl. This material
will protect the unit when it is bumped and/or banged into
hard objects while in the use in field or office environments.
The protective material may have a texture or roughen
surface (as indicated in the figure), which would also pro-
.vide for a relatively high mechanical friction; so it will be
easicr to carry under cne’s arm. Holes or cutouts may be
embodied in the protective cover for viewing and/or using
the various indicalors, switches and keypads. A zipper
securing means 45 may be embodied with the notebook, as
shown in FIG. 4(a). The zipper means may be aftached to the
leather or vinyl covers so that the unit can be zipped closed
to secure and protect objects placed inside the notebook. A
pull tab 45A of the zipper means is shown in the figure. This
embodiment would be especially applicable in rugged or
harsh environments. A strap 30 may be attached to the unit
so that the uscr may tcmporarily store it on a hook for
example. FIG. 4(b) shows an embodiment of the battery
power source section 9. As in previous embodimeats, it may
be detached from the notebook computer-display unit. A
spring loaded pull out power cord 9B may be embodied, so
that the user-can conveniently pull out the power cord to
electrically charge the package. I'he power cord and plug
may be easily retracted inside a cutout space on the side of
the subassembly. Several adjunct attachments and/or acces-
sories may be carried in small compartmeants in the noteboolk
unit. In addilion, accessorics and attachments may be carried
in a separate briefcase or like carrying case (not shown in the
figures). Such accessorics may include a line power supply
and cord, extra battery power source seclion 9, spare earsets
34, spare handsets 14, external hard drive, external CD
ROM drive, external mouse, spare styluses and/or spare
video camera/lenses 46. :
An important advantage of this notcbook computer unit
invention is that it can be operational when it is in the closed
configuration, Thus, while carrying the unit in one’s hand or
under one’s arm, the user can perform voice, data and/or

video communications. The notebook unit can be used in an

open configuration on a desktop, airline teay or wide variety
of other compuling environments. The unil can be config-
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ured for wire based or wireless communication operations.
The unit can be used for general purpose computing, net-
work computing, pen joput computing, PCS/Cellular, data/
video conferencing, on-line network computing and data
collaboration applications. The notebook unit can be used as
a persona] organizer or personal information manager, such
as o computer equivalent of the Pranklin Planner™ or
equivalent planners. A multiplicity of personal computing
applications may be embodied on its computer. The unit may
be capable of wire or wireless communications, linking it to
multiple handsets and carsets. The notebook computer unit
may have a plurality of electrical connectors along the edges
or other convenient locations for connection to a plurality of
external devices, including but not limited to:. modems,
petwork interface cards, hard disks, floppy disks, and bus
extender enclosures.

Preferably the notsbook assemblies should be made rela-
tively thin and light weight that would be an advantage in
mobile use. For example, the flat panel display assembly 2
should have a thickness of roughly 0.75 inch or less. The
cover assembly may be comprised of the battery power
source section 9, keyboard assembly 16, and externul com-
munications section 8 should have a thickness roughly 0.75
inch or less; so that the folded total thickness of the unit
could be 1.5 inches or less. However, an overall thickness of
one inch (ie. 0.5 inch for each half), or less, may be
preferred. A keyboard unit located in keyboard section 16
that may be Modc! KFNR available from Alps Electric Co.
Ltd. This keyboard unit has a thickness of 10 mm, a 3 mm
key travel, a 1 mm over travel and a minimum key piich of
18 mm. Alps Electric also has introduced a 7.5 mm height
keyboard assembly a full size keyboard, capable of high
speed typing without operator tiring.

FIG. § shows another alternate computer notebook
embodiment, consisting of 2 somewhat smaller size flal
panel assembly 2, display screen 4, pen/stylus means 7 and
a roughly transparent display panel cover 17, The flat
display panel could be an LCD, FED, or other type of flat
panel display. The panel cover 17 could be made of a hard
rigid material or a durable sofl polymer material (hal is
roughly transparent to & renge of electromagnetic radiation
frequencies. This cover may be made optically transparent to
let the ambient room light to impinge onto a plurality of
photoclectric light sensors 41A, 41B and 41C, which may be
placed onto the displuy pavel assembly 2. The photovoltaic

“or photoelectric light sensors may convert ambient room

light to electrical voltages. These sensors may provide
power energy 1o power the unit. The sensors may also help
change the unit's battery source. Thus, with the roughly
transparent cover 4 clused over the display panel assembly,
some light rays will be transmilted through the cover.
Photons from the ambient light are converted to an electric
voltage, vin the sensors and energy conversion circuitry that
is applied to the computer unit’s power source. Even if the
computer unit is tumed off and cover closed, the sensor
could still be charging its batteries. The roughly transparent
cover 17 may be made flexible layers of polyester, polycar-
binate or other suitable materials, An advantage of this
embodiment is an improvement in maintaining power to the
notebook unit for loager periods compared to prior art
battery powered units. Information oo the display screen
may be viewable even with the cover 17 is closed over the
flal panel display assembly 2. Viewing of the display screen
with the cover closed is an improvement over the opaque
covers of conventional notebook computer and PDAs.
FIG. 6(a) shows another embodimem of a thin light
weight notebook compuler or PDA unit. The cover panel 17
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contain a keyboard 16A, which may be a membrane type
keyhoard. The flat panel display assembly 2, with its display
screen 4, is attached to the cover panel 17 by an expandable
hinge means 10. The hinge means, which may be elastic or
pliable, should be capable of being rotated over angles A.
The hinge means should be capable of rotating through
roughly 360 degrees, so that the two halves may be folded
back onto each other as shown in FIG. 6B. In the configu-
ration of FIG. 6B, the notebook unit can be held in one’s
arm, and the display screen can be written onto by a stylns
or pen. The unit could also be placed onto the table or desk
for convenient viewing. The cover keyboard assembly 17
can be closed 1o a hold loose sheets of paper, brochures, ¢tc.
1t this latter case, the size of the panel halves should be
slightly larger than 8.5 by 11" to facilitate one carrying
loose sheets. Expandable hinge means 10 is designed to
expand {o accommodate a relatively thick stack of docu-
menis. Hinges may be made of pressed pliable corrugated
plastic sheets can sccommodate 0.5 inch or more gaps.
Various batiery power sources 9 may be used in the above
embodiments, including smart-battery techaology having
rechurgeable batteries. They may be made capable of moni-
foring themselves for electrical charge level. Balleries that
are suitable for this smart battery technology include nickel-
metal hydride (NiMH) and lithium-ion (Li-ion) types.
NiMH batteries are more sensitive to overcharge than NiCd
batteries. Care must be taken to avoid overcharging that
causes heating, which is damaging to the NIMH cycle life
and capacity. Li-ion batteries require tight battery manage-
ment for safety purposes. NIMH batteries are available from
Sanyo Energy USA. Several power management and smart-
battery devices are available. Duracell has a smart recharge-
able battery with intelligent power management circuits for
charge level gauge means, as disclosed above. The gauge

muy constantly show the state of the total battery charge.

Advantages of an intelligent ballery management sysiem
include customer notification of charge state, longer mobile
opcration times, longer battery lifetimes, and faster charge
times. The rechargeeble battery and power management
circuit may collect and communicate the preseat and pre-
dicted battery data to the host notebook computer under
software control.

Wireless communications adapters or modems disclosed
in the above ecmbodiments may consist of analog or digital
transmitter and receivers, having control circuitry for cellu-
lar AMPS, PCS, CDPD, and RF links to wide arca commu-
nication networks. The communication means disclosed
herein may make usc of long distance or short distance
communications techniques, methods and equipment, Com-
munication techniques may include several types of digital
multiplexing and command access schemes such as TDMA,
CDMA, GSM, or a combination thereof.

FIG. 7 shows a block diagram of the system elements and
associated circuitry, hardware, firmware and software. A
microprocessor 38 controls most of the system elements. A
computer system 1/O bus 60 is shown interfacing several
system elements. Many types of microprocessors may be
embodied, including 16, 32 or 64 bit processors. The micro-
processor may a complex instruction set computer (CISC) or
a reduced instruction computer (RISC) computer types, or a
combination of the two. CISC microprocessors that may be
embodied, including the Pentium PS manufactured by the
Intel Corporation, the 68000 series microprocessors made
by Motorola Corporation. Many types of RISC processors
may be embodied, including the ARM series, the UltraSpac
by Sun Micro Systems, the SH Series by Hitachi, PowerPC
by Motorola ad IBM and the MIPS R4000 serics by several
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sources. The above manoufactures’ references and manuals
are hereby incorporated by reference. Since electrical power
dissipation is very important in portable systems, RISC
microprocessor may have an advantage with smaller tran-
sistor counts, low voltages and fully static dcsigns. RISC
processors are available at an operating voltage of only 2.0
volts. RISC processors using (0.5 micron CMOS processes
have resulted in die sizes for core functions of roughly 4
mm?, RISC pracessors can deliver 300400 Mips/W. Micro-
processor 38 may support several types of 1/0 buscs
(typically 32 bit wide), such as VL or PCI type buses.
Microprocessor and /O busses are well known to those
skilled in the art.

A Microsoft Corporation’s Windows® operating system
software may be embodied in the computer system. For
these systems, the microprocessor CPU should be at 32 or 64
bit processors, capable of clock speeds in the 100 MHz or
more. The microcomputer system may also consist of one or
more /O pott means 62. A PC Card interface 27 may be
embodied for bus expansion, extended memory or other
added circuity having access to the main bus 60. A mass
memory device 42 may be embodied in the sysiem, which
typically is o magnelic disk memory hard drive. Many
devices may be connected to the computer system, including
a smart card interface 46 and keyboard 16. A touch panel and
pen input means 7 may be embodied in the system, which
may be separate or integrated. Examples of such touch pen
devices are available from Elo Touch Systems Inc. in Oak
Ridge, Tenn., MicroTouch Systems Inc. in Methuen, Mass.,
and Carroll Touch Corp. in Round Rock, Tex. Pen and touch
panel combinations means are available from Scriptel Corp.
in Columbus, Ohio for the tablet, and Symbious Logic in
Colorado Springs for an IC controller. Other pen and touch
devices are available from Phillips Semiconductor, Sunny-
vale Calif. Other more traditional cursor control devices 56
may be embodied, such as a mouse, trackball, touch pad, or
force transducer. Preferably, most of these components
should be sufficiently small as to fit into relatively thin
display assembly 2.

The (lat display panel device 2 is be interfaced to the
system bus 60 through display controller circuitry 44.
Preferably, the display controller should be capable of VGA
ot SVGA display formats. Integrated into the display con~
troller may be a BitBlt engine (to accelerate graphics),
RAMDAC memory, clock synthesizer and display frame
buffer. A digital signal processing (DSP) co-processor 48
may be embodied. The DSP may accept data from many
sources including a microphone 36 and video data source 43.
The DSP or microprocessor may output signals to one or
more audiv speakers, as shown as 10A and 10B. Video data
may be in either analog or digital form, Microphone 36, and
speaker(s) may be embodicd in the handset or earset of the
previous figures. Video data may be pre-processed by a the
DSP. Video sources may include output from video cameras,
VCR, broadcast TV, satellite TV or cable TV.

External communication means 54 may be connected to
the bus, which may be capable of fust (wo wuy data
transfers. The communications means 54 should be capable
of controlling communications to and from a plurality of
wire and wireless communication systems. These include
wire based tclcphone means 33 and wireless communication
means 51. The system may include an antenna means 32 for
transmitting and receiving electromagnetic radiated signals.
External communication means may be connected to one or
more information or communication service providers.
"These service providers may include telephone services
(RBOCs, LEC), on-line computer networks, Inlernel service
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providers, cable MSOs and/or long distance telephone firms.
They also may include cable TV companies, satellite TV
service, and LAN/WAN communication network providers.
The external 1/O port means 62 may be connected to a
Universal Serics Bus (USB) and/or an IEEE 1394
(Firewire®) type 1/0 bus.

FIG. 8 presents a typical flow diagram of computer
programs executing in the system of the embodiments
disclosed herein. After a power-on action 60, the system may
enter & standby power on mode 62. A power management
program 66 may then be execute followed by a self diag-
nostic routine 68 that tests the major hardware and firmware
clements of the system. If the test fails, a failure report 66
may be generated and either displayed or stored. If the test
passes, the opernting system (OS) 70 may be loaded and
executed. Wilk the OS loaded successtully, the system wails
for incoming data and/or voice calls 72. The system may
automatically enter a default system mode, or the user can
select one or mode computer or communication modes 76.
The user has the option of selecting several operating modes,
which may include a conventional computing mode 78, a
wireless dala communications mode 80, and a wireless voice
communications mode 82. A conventional computing mode
includes typical PC computing or PDA computing. While in
any of the above modes, base unit to external communica-
tiops operations 79 may be controlled, which includes
data/voice wire and wireless options. Control code 81 may
control the bidirectional handset or earset to base unit
communications operalions. ‘These operations may execute
roughly simultaneously or on a time shared bases, as indi-
cated by connection 83. Under program control, cither the
wireless handset or the earset may communicate data ficst
between the base unit, then the base unit may relay the data
to/from the external communications network. The above
commupications may involve lwo way or bidirectional
communications, including many types of data (including
text, voice, graphics, video and/or images).

Many types of computer application programs may be
executed by the computer system, For example, one or more
telephony programs 84, office/personal procuctivity pro-
grams 86, electronic meil or voice mail 88, and Internet/Web
browsing programs 90 may be used. Other PDA, PC or
workstation programs may also be executed. One or more
programs (algorithms or routines) 96 may be used to control
this multiple program or system modes; this may include
program coordination, scheduling and execution. Programs
to control the mobile communications relay functions 98
may be embodied. Users may have the option to exit the
application programs 100. Typically, after the applicatons
have been closed, the user may exit the operating system
102. After the system exits the OS, the system may still may
be in a standby power mode 104, in which the system can
answer and process incoming calls, plus service other
requests for other processing tasks, Users may have the
option of turning off (or removing) all power to the unit 106.

It should be further understood that, although a preferred
embodiment of the invention has been illustrated and
described herein. Changes and modifications can be made in
the described arrangements without departing from the
scope of the appended claims. Other embodimeants,
additions, and improvements will be obvious (o those with
an ordinary skill in the relevant art.

I claim:

1. Aportuble compuler unit having two leaf structures that
can be opened and closed like a book, portable computer
unit comprising:

n) a flat panel display assembly having a flat panel display

device, control electronics and connection means
which forms a first leal structure;
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b) a microprocessor system electrically interfaced to said
flat panel display assembly, baving control circuitry,
internal memory means and data storage means;

¢) a battery power means electrically connected to said
flat panel display microprocessor system and flat panel
display device; and

d) a second leaf structure which is hinge connected 1o said
flat panel display assembly at an edge of each leaf
structure, wherein said second leaf structure has a
recessed cutout having the approximate size a handset
for optional placement of a handsel or ather objects,
and deep enough for said object or mulliple objects lo
fit, such that said portable computer unit can be closed.

2. A portable computer unit, as recited in claim 1, in which
said second leaf structure, includes & keyboard and the said
hinge connections means is to be easily disconnccted from
said first and second leaf structure without using tools.

3. A portable computer-display unit having a notebook-
like arrangement having two leaf structures, in which a user
has &n option to open and close lke at book, the portable
computer display unit comprising:

) & flat panel display assembly defining a first leaf
structure, comprised of a display device, display
screen, drive electronics, battery, and control electron-
ics;

b) microcomputer sysiem electrically interfaced to said
flat panel display device, said microcomputer system
having a microprocessor unit, data storage means,
input/output means and control circuitry;

c) a roughly transparent cover panel of e second leaf
structure, which is essentially fat in two dimensions
and hinged to said first leaf structure at one edge of
each leaf structure, wherein said user can open and
close the two leaf structures like a notebook; and

d) snid transparent cover panel being sufficiently trans-
parent and being a least the size of said display screen
so that said display screen information is viewable
when said leaf structurcs.

4, A portable computer-display unil, as recited in claim 3,
further comprising photo electric sensors fixed onto the
upper surface of said flat panel display assembly to convert
Jight to electrical energy to charge said battery.

5. Aportable computer-clisplay unit, as recited in claim 3,
in which said (ransparent cover is adapted o be removed
from said flat panel display assembly.

6. A notebook computer having a clam shell like structure
having two leaf halves that & user can open and close like a
book, the notebook computer comprising:

a) a display assembly having a fat panel device, display

screen and contro! electronics;

b) a cover assembly pivotally attached at one edge of said
display assembly via a hinge means, wherein the user
have options to open and close said display assembly
and cover assembly like a book;

c) a relatively thin sheet-like member interposcd between
said display assembly and said cover assembly is
pivotally attached to said hinges means, wherein said
thin sheet member serves in-part as a physical protec-
tion function; and

d) said thin sheet-like member is roughly the same length
and width as said cover assembly or display assembly,
wherein suid sheel-like member can be pivotally moved
back and forth like a page in a book.

7. A notebook computer as recited in claim 6, in which

said relatively thin sheet- like member is roughly transpar-
enl.
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8. A battery operated portable electronics unit adepted for
quick and easy battery means replacement so that a user can
refresh said battery means, the portable electronics unit
comprising:

a) a power unit having a battery source, first electrical
connection means, and first housing enclosure structure
forming a part of the external enclosure structure of
said portable electronics unit, said power unit having &
top and bottom external surfaces;

b) a unit assembly having support electronics, second
electrical connections means and second housing
enclosure structure, wherein said electronics unit is
adapted to physical atlachment and electrical connec-
tion to said power unit;

¢) said power unit end said support electronics are adapted
to physical attachment onto an external surface of said
second housing enclosure structure, and adapted to
electrical connection to said unit assembly, wherein
electrical mating is accomplished via electrical connec-
tor means, and wherein said physical attachment of said
housing enclosures steucture is accomplished via exter-
nal surface connection and latching means; and

d) said external surface connection and laiching means is
adapied to quick release and atiach-functions. having-
finger-or-hand-actuated-mechanical-release-and-
latching-function.

9. Abattery operated portable clectronics unit as recited in

claim 8, further comprising display indicator means located
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on said power unit indicating electrical battery charge
remaining in said battery source.

10. A battery operated portable electronics unit as recited
in claim 9, wherein said display indicator means is a low
power liquid crystal indicator.

11. A buLtery operated portable electronics unil, as reciled
in claim 8, further comprising battery recharging means.

12, A battery operated portable electronics unit as recited
in claim 8, further comprising a power cord and optional
power cord retractor device connected to said power unit.

13. A batiery operated portable electronics unit as recited
in claim 8, in which said latching means is comprised of two
push bullon tabs or builons localed on opposile sides of said
power unit, wherein when a user pushes or pulls said tabs or
buttons, and said latching means will release said power unit
from said unit assembly.

14. A battery operated portable electronics unit as recited
in claim 8, in which said power unit is attached to said unit
assembly edgewise, wherein the top and botlom exlernal
surfaces said first housing enclosure of said power unit may
optionally have other structural functions.

15. A baltery operated portable electronics unit as recited
in claim 8, in which said power unit is adapted to other
electrical functions in addition to providing electrical power
10 said portable electronics unit.

*® * * ¥ *
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INTEGRATED HANDWRITING AND SPEED
RECOGNITION SYSTEMS

This is a Continuation application of 09/217,339 filed
Dec, 21, 1998, now U.S. Pat. No. 6,167,376. The eatire
disclosure of the prior application is hereby incorporated by
reference.

BACKGROUND OF INVENTION

1. Field of Invention

This invention relates (o a compuler system that integrates
together, computer handwriting recognition and speech rec-
ognition systems, where key elements are uoder human
control. The computer system further relates to means where
individuals use the system to capture and record verbal
information, which may be made up of consistent or incon-
sistent messages. The system may convert this information
into text and/or graphic data formats. The resulting data may
be useful in computer telephony applications or for further
computer processing and/or data storage.

2. Description of the Prior Art

Prior art computer based handwriting recognition suffers
from problems of imperfect recognition accuracy. Typically,
user band printing can be recognized with a 95-98%
accuracy, if the user pre-trains the recognition software
program with samples of his/her hand printed alphabet and
numbers. Prior art products having handwriling input meuns
such as the Apple Newton that has not obtained success in
the marlket place. Human speech recognition programs must
also be pre-trained with a imited number of speech samples,
to obtain recognition accuracy of 95-98%. Continuous
speech is more difficult to recognize than discrete speech,
and, as such, suffers lower recognition accuracy. Speaker
independent recogaition is more difficult than speaker
dependent pre-trained recognition programs. Speaker inde-
pendent recognition software programs can be pre-trained
for common speaker categories, such as English, male,
female, southern accent, mid-western, New York, Jersey,
Texan, or some combinations (hereof. Recoguition accuracy
and performance of handwriling and speech input have
many shortcomings and problems that have prevented them
from being a successful computer application in the market
place.

Prior art systems also include message recognition sys-
tems thal use both speech-rocognition and handwriting rec-
ognition to transform a consistent message to a recogaizable
massage, However, in this prior art the original massage
gathered by each of the recognition systems must be iden-
tical. This prior art system is restrictive, limiting it to
transcribing functions only. The invention herein over comes
that shortcoming by disclosing key elements and functions
of a system having several recognition modes and several
computing applications, wherein the source message need
not be identical or consistent. )

The inventions herein consist of combinations of key
elements and modifications 10 exisling elemeats to make
new powerful communications systems, with unique com-
puting applications. The invention berein uscs the strengths
of both the handwriting and speech recognition, along with
telephony and other compuling applications to make an
improved recognition and computing eavironment. The
invention may use the computing power of microprocessors,
including multitasking or multiprocessing operating systems
to control the operation of the system. The invention may
also include digital signal processors (DSP) for fast calcu-
lations. The inveation herein teaches & computing system
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running several programs or tasks, running at roughly simul-
taneous (e.g., real-time or neer real-time). User input modes
of handwriting (via a pen/stylus input means) and speech
recognition (via an audio capture means) work together for
new improved computer input results. The two input modes
complement each other well and can be combined with other
computer means as disclosed below.

SUMMARY OF INVENTION

An important objective of this new invention is to provide
a quick and easy to use system to capture, record and modify
speech-recogrized text on the fly during (i.c., in near real-
time). This objective may be accomplished by combination
of computer telephony, pen input and speech input, each
running roughly at the same time under control of computer
system.

Another important objective is to provide an information
system coupled closely with a computer telephony system,
where speech information from one or mors (elephony
systems (wire based or wireless) is recognized, annotated,
and converted into text and graphics.

Still another objective is to improve computer based
verbal information recognition by combining the individual
strengths of handwriting recognition with those of speech
recognition, resulting in an easy to use system with an
overall increase recognition result.

Another objective is to provide a computer data confer-
encing system with information capture and transcription of
conferencing data, converting it into text andfor graphics
information, and possibly recording the data for fulure use.

Another objective is to provide a computer desktop envi-
ronment having a human in the loop. The system may be
comprised of several fiear real-time processing steps, where
the human may be in control of: 1) the system setup, 2)
viewing the initial spcceh rccognition results, 3) making
decisions on correcting speech recognition errors, and 4)
adding additional information not found in the initial specch
message.

Still another objective is o provide a system where the

user can make certain decisions on the best parameters in
setting up the speech and handwriting recognition programs.
Such human in the loop decisions may include selecting
languages, dictionaries, grammar rules, phonological rules,
dialect options, speech accent options, and special user data.
Thesc human in the loop selections will greatly improve the
overall speech recognition accuracy and usability of the
system.
" Yet still another objective is provide a system where
handwriting and sketched object recognition accuracy is
greatly improved by user selection of certain handwriting
recognition parameters, either before recognition processing
or during the processing. Such selection or selections may
include handwriting, stroke or pattern dictionaries
(databases). Also, the system may include selection of &
general or specinl linguistic rules databases.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram a computer speech recognition
system.

FIG. 2 is a block diagram a computer handwriting rec-
ognition system.

FIG. 3 is block dingram of system controls, application
programs, and important system components.

FIG. 4 is representation of a typical display screen for one
or more system applications.
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DETAILED DESCRIPTION

Several types of speech recognition meaas, knowa to
those skilled in the art, may be embodied in the invention
herein. Speech recognition programs and systems are avail-
able in the marketplace. For example, IBM® offers a prod-
uct called Via Voice™; another product available is Natu-
rally Speaking™, from Dragon Systems Inc, of Newton
Mass. Both of these speech recognition systems are
designed for IBM compatible PC running Windows 85™ or
NT operating systems, typically running on Intel Corpora-
tion Peatium™ microprocessor computer systems, FIG. 1
shows a typical block disgram of a prior art speech recog-
nition system 24, The system may be comprised of a training
peth and a near real-time speech recognition path. The

computer systom may be adapted to detect a person’s spoken |

speech patterns (audio data) via a microphone (not shown in
the figures) and other electronic components. Such a speech
recognilion system may be designed for speeker dependent
or speaker independent operation. In the following, the
training path of the system is described first, followed by the
speech recognition path.

Speech recognition training may be performed to improve
the recognition accuracy of the system. Speech patterns from
one or more persons may be captured and sent to a prepro-
cessing function 52, where the audio waveforms are
sampled into a digital data stream at a sampling period of
roughly 10~20 ms, for example. From element 52 the data
is input to a feature extraction function 84, which may be
based on the Hidden Markov Model (HMM), well known to
those skilled in the art. The output of the feature exiraction
function 84 is a digital stream having a plurality of feature
-vectors 88, which may be input to & phoneme modeling
function 86, The variability and uncertainty of speech pro-
cessing is reduced by extracting from the speech waveforms
one or more features, which are typically processed using
phoneme modeling algorithms and hidden Markov model
algorithms. Normal human speech has 8 large number of
possible branches (directions) that can be chosen in a string
of words, IIMM may be used to statistically predict the best
choice of words in the recognilion process. Typically each
phoneme is divided into three audible states: an introduction
stage, middle stage and an exiting stage. Thus, a three-state
HMM is usually included in 2 speech recognition system.
Although absolute accuracy in not possible, the recognition
program usually calculates the most likely sequence of
states. For speaker independent systems, a base or ground
truth of voice data consisting of known words or speech
patterns may be input directly to the phonetic modeling
fuaction 56, perhaps during factory setup. As shown in FIG.
1, this inpul 51 is ypically only necessary for speaker
independent syslems.

From the phoneme modeling function 56, data may be
sent 10 a phioneme modeling datebase 62, This data is one of
8 plurality of databases that comprise the speech recognition
database, Included in the database set may be a word
dictionary and a grammar rules database 64. The grammar
dictionary may contain the rules of allowable word
sequences. The word dictionary may include soveranl genoral
or specialized vocabularies. Similarly, the grammar rules
database muy specialized for several identified speech rec-
ognition applications, This specialization is shown in FIG. 1
and represented by databases A, B, and C. A language
modeling program 58 may input dala to the word and
grammar dictionary 64 that may in turn provide data to
phoneme modeling program 56. Another database consisting
of a phonological rules database 60 may also provide data to
the phoneme modeling program.
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Aperson using the system typically will speak into a noise
cenceling type microphone that sends the resulting speech
waveforms to pre-processing function 72 for digital sam-
pling. Alternately the user may speak into a standard micro- .
phone such as a local or remote telephone. This data then is
sent to a feature extraction function 70, which is similar to
element 54. The resulting feature vectors for recognition 68
are sent to the speech recognition search program 66. Also,
providing data to the search program may be the phonologi-
cal rules database 60, the phoneme models database 62, and
the word and grammar dictionary databases 64. The recog-
nition search program 66 may be based on the Hidden
Markov Model, which finds feature vectors representing a
sequence of words from many possible combinations that
are most likely. These calculations may be assisted by the
application of vocabularies and rules data stored in the
recognition dalabases. The oulput of the search program 66
may be computer text of the speech input captured. In
general, the speech recognition program predicts the most
likkely word sequence spolken,

Oue of the most difficult forms of speech to recognize is
spontaneous telephone conversation, where error rates of up
50% ere common with today’s speech recognition systems.
Increasing the size of the system’s vocabulary (dictionary)
does not always improve the recognition accuracy. This is
due to the uncertainty of speech, i.e., the number of possible
branches or directions that a person can speak when string-
ing a series of words together. The above is why a specch
recognition alone, even with relatively high accuracy, has
difficulty in becoming a useful data input device for com-
puters.

In general, computer handwriting recognition typically
involves a pen or stylus input device, an electronic mean of
digitizing the pen strokes, and a program to recognize the
pen stroke data. Handwriling recognition system via a pen
input means may transform hand written letters, numbers,
punctuation, and symbols into recognizable compuler gen-
erated text. This text or graphics may then be suitable for
additional processing or data storage. Handwriting recogni-
tion may be comprised of cither discrete or cursive hand-
writing type program(s). Hand written information typically
is comprised of stoke contours, intersections, and shape
features, which may differentiate one handwritten word or
mark from another. In this respect, the handwriting recog-
nition problem is similar to speech recognition, where in
each case certain features of the raw data is extracted. This
data is then compared 0 one of more databases, which may
be comprised of language dictionaries (lexicons) and writing
rules. Handwriting recognition may be accomplished in
real-time oc near real-time, and the data may be processed in
chronological order as it was written.

FIG. 2 shows a block diagram of a handwriting recogni-
tion system that may be known to those skilled in the arl.
Handwriting recognition includes computer recognition of
handwritten cursive writing of words, band printing, hand-
writing symbols/marks in any written language (formal or
informal). As used herein, handwriting also includes recog-
nition of hand written sketches and/or certain sclected
drawing shapes (circles, triangles, rectangles, etc.). A pen or
stylus digitizer mcans 10 may repeatedly sample the user’s
pen strokes and digitize the x and y positions at rates roughly
between 5-40 ms. Tho pen digitizer may be an opaque tablet
separated from the display or a digitizing means placed over
the screen of the display device 78. The digital stream can
be thought to represent “electronic pen ink” or “pen ink” for
short. The digital stream from the digitizer may be sent to a
pen iok pre-processing function 74, where the digital dala
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may be fillered, smoothed, and/or scaled. Two outputs may
be embodied in element 74 leading to roughly two gener-
alized processing paths. One output may lead to an appli-
cation graphic display generation means 76. A second output
may lead to an electron ink noise filtering function 80.

In the first path, the application graphic display generation
means 76 accepts the digital stream representing electronic
ink and generates codes necessary to graphically display an
equivalent representation of the users hand written strokes.
Codes may be sent to the display 78, which may be a display
device, display monitor or display system. This processing
may be accomplished in real-time; so the user can see
electronic ink paths of his/her writing and/or drawings an
the display screen very quickly after each stroke. The
application graphic display gencration means 76 may be
included in the operating system of the computer system
and/or in the hardware of the computer system or display 76.

In the second path the pen electronic ink pre-processing
function 74 sends data to an electronic ink noise filtering
function 80, where further filtering of digitizer ink noise may
be filtered out, One reason for this filtering function is that
handwriting recognition accuracy is effected by digitizer
noise to a greater degree than it effects recognition of
handwriting by humans. Data from this filtering function
may sent to a feature extraction function 82, where certain
key features of the handwriting data is removed from the
data, and may be placed in feature vectors. As in speech
recognition, these feature vectors may optimized for HMM
algorithms. Depending on the operating mode of the recog-
nition system, the data frorm the feature extraction function
82 may be used either for uscr training 84 or for near
real-time recognition 88, If the system is in the training
mode, data 84 is input to a handwriting stroke and/or pattern
database 86. This database may be comprised of one or more
dictionaries with a plurality of handwriting/sketch pattcrns
for one or more languages andl/or special symbol applica-
tions. The database may also eccept handwriting data from
a known source with known writing samples, which repre-
sent 2 set of baso truth data, As in speech recognition
programs, base truth data is especially helpful for user
independent recognition systems.

If the system is in the real-lime recognition mode, data 85
may be scnt directly to a handwriting word and/or pen
gesture recognition program 88, This program also accepts
dala from the handwriting stroke and/or patiern database 86
and one or more linguistic rules database 90. The recogni-
tion program 86, which may be based on HMM techniques,
which determines the best match or matches, by comparing
the feature vectors to databases 86 and 90. This recognition
program may be programmed to recognize hand written pen
gestures, which includes such marks as a coma, colon,
semi-colon, arrow (right, left up, down), and other special
symbols with predetermined meanings. Sample gesture pat-
terns could be stored in the stroke/paltern database 86. The
linguistic rulcs database may be comprised of multiple rules
dalabascs, for example different rules for different written
languages and/or regional subsets. Data contaioing the best
match or matches and other related data may be sent to an
application context decision functions clement 92. This
element may contain information on the context of computer
application ruaning roughly simultancously with the recog-
nition programs. Context information can be a great help in
narrowing the best matches of the recognition program, thus
improving the overall recognition accuracy. Data from ele-
ment 92 may then be sent to an application text and/or
symbol generator function 94, This element may be embod-
ied in {bo operation system and/or hardware of Lhe computer
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system. Data from this generator function may be sent to the
display device for display with the application runaing on
the computer. Application context decision function(s) may
be also included in the recognition system.

Thus, both speech recognition and handwriting recogni-
tion functions are shown in figures. As used herein, speech
recognition of speech input resulting in computer readable
text output is defined as speech transcription. Similarly, as
used herein, handwriting recognition of pen handwriting
input resulting in computer readable text output is defined as
handwriting transcription. It is well known in the art that
written or verbal transcription functions are useful in many
types of business applications. For example, transcription of
a persons speech or handwriting into computer readable text,
such as ASCII code, so that the coded information can be
displayed, stored onto recordable media, and/or stored into
a database for later searching functions. These transcription
functions may form a part of the iaventions herein. Other
functions, extensions, operations and uses, taught herein or
generally known in the art may be added to these transcrip-
tion operations.

FIG. 3 shows a block diagram of key compuler system
elements of the invention herein. The computer syslem and
programs may be comprised of multi-media type elements,
which may be adapted for computer telephony, data/video
conferencing as well as general purpose compuiing and
remote communication functions. The computer system 7
may consist of typical personal computer (PC) components,
including microprocessor, interface chip sets, main memory,
mass disk memory, I/O bus, display monitor, keyboard and
mouse devices, At power on 3 an operating system is
typically londed, which may be a windows based graphic
user interface type operating system, such as Microsoft
Windows® 95/NT/CE operating systems. nterfaced to the
computer system may be sevoral devices andfor software
programs, including telephony means 8, external conimu-
pication means 4 for remole data transmit and receive
functions (o other systems, for two-way data interchange,
such as connection to the Internet. Telephony means may
include one or more hardwarc components and software,
providing for (elephone and fax functions. -

The system may include a pen/stylus inpul means 10,
which captures 2 handwriting ot graphic symbols from a
person. Element 10 may be comprised on an opaque graphic
tablet or transparent device, placed over a display screen, In
addition to the above, the system may be comprised of a
telephone handset device 9, microphone means 11, audio
speaker(s) 12, audio/sound card means 13, DSP
co-processor and electronic card means 14, video codex
means 15, and CD-ROM/DVD playback/record means 16,
These elements may be ¢embodied separately or in combi-
nation s required for the specific configurations desired.

The operating system 6 may load all the necessary device
drivers and/or dynamic link libraries (DLL) 17, automati-
cally or via a command. Some of the device drivers may
include pen/stylus, mouse, analog modem, ISDN terminal
adapter, lelephony controller and network interface card
drivers. The system may initialize, load and control a
plurality of roughly simultaneous programs, tasks, threads
and/or operations, including additional control code or 08
extensions 19, and application programs 20. Program code
may be loaded to counteol tasks that are designed to run
roughly simultaneously or at different times. Some of the
software programs thal may be loaded for computing or
communications are telephony 21, Internet browser/appleis
22, perscnal information manager (PIM) 23, speech input
24, pen/stylus applications 25, and voice oulpul programs
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26. Voice output programs may consist of text to speech
programs or digital speech playback of recorded speech
(compressed or uncompressed). Other programs may
include video and data conferencing programs 27 (via
telephone or Internet), CD-ROM and/or DVD control pro-
grams 28, B-mail, voice mail (v-mail), and fax programs 29
and/or audio record and playback programs 30. The user can
choose programs 10 load and execute, depending on the
user’s desires. When the user is finished with his/her com-
puting or recogaition tasks, the user may issue an exit
command 31. The user can then exit the operating system 32
and turn off the power 33 to the computer system.

The speech input recognition program/functions 24 and
associated hardware may include several functions includ-
ing speech capture (via microphone or telephone line),
digitize data, process data, stors raw speech data, and
storage of recognized text. The pen/siylus inpul handwriling
recognition program/functions 25 and associated hardware
may include the following functions: handwriting capture,
drawing capture, inking (displaying pen tracks). The system
may store pen data, process data, perform pen gesture
recognition and/or compression of the pen data. The Tele-
phony program/task 21 and associated hardware may per-
form the following typical application functions: call
answering, outgoing message play, call forwarding, incom-
ing message recording, screen pop ups, manual dial out, auto
dial out, and/or Voice mail control (record, route, store),
among others. The PIM program/tasks 23 may include the
following typical functions: calendar, address book, things
to do, date-time stamp, and data base store/control functions.
Voice output program/task functions may include audio
speaker control (free standing and bandset), voice data
playback, text to speech control, playback speed/pitch con-
trol. In addition typical CD-ROM multimedia and new DVD

record and playback controf and processing may be included 3

in the system. The computer system CPU may be powerful
enough for multiple programs, tasks and/or threads to run at
near real-time, such that the user may think that programs
are running simultaneously.

T1G. 4 shows a representation of the computer syslem’s
displey screen, with 2 new unique computer telephony
application program. In this disclosure, telephony includes
telephone-like connections lo communication networls such
as telephone, Internet, and cable networks. 'This syslem
makes use of pen/stylus inpui means and spesch. input
means, with both handwriting and speech recognition func-
tions enabled (turned on) at the snme time. The screen shows
the name of the caller (via a caller ID function), the name of
the answering party, date and time. The audio signal for the
speech may sent to a speaker so that the uscr ca listen the
speech information; the user may then make one or more
decisions on the system setup options desire, as shown in
menus 39. Speech data from both the caller and local user
may captured, digitized, processed, recognized and dis-
played on the screen at near real-time. Siace speech recog-
nition is not perfect, recognition errors and omissions may
be displayed along with (te correcily recognized text. Rec-
ognition of the caller spesch over the phone lines may be
slightly worse than the locel user’s speech. As these recog-
nition errors arc obscrved by the viewer, he/she may use the
peo or stylus to correct these speech recognition errors or
omissions by direct handwriting on a writing pad or on the
screen. The speech recognition errors on the screen are
represented in the figure by corrections 38, 38A, 38B, 38C,
38D, and 38E. The user mey quickly and efficiently make
cditing marks (inking) with the pen, as shown. The pen
marks and handwriting may be recognized immediately, but
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could be displayed after a delay interval selected by the user.
The user, viewing the text of the two-way conversations, can
make editing marks without losing concentration on what is
being said during the telephone call or audio input. In an
alternative embodiment, the user may have the option to
delay the display of recognized handwriting data until the
user provides a command action, perhaps by click an icon or
memu item. The software application may also include code
to provide means to quickly add one or more graphic frames
34. The user can draw and write in the frame, to record
graphical representations 40 of what is being said by either
party. Graphic {rares can be scaled nod sized via the graphic
handles 36. Long conversations yielding much text can be
accommodated by sutomatically scrolling off text from the
screen. However, such data may remain stored in memory
such in a data storage system 18. Manual scroll bars may be
provided. Text can be made to wrap around the graphics
frame 34 as in typical word processor or draw programs.

The operating system may support multiple indepen-
dently controlled cursors to make the graphical nser inter-
face easier and faster to use. The setup of the progrem may
have several options, as sbown on the left side of FIG. 4.
Many other typical computer application features may be
included, as are well known to those skilled in the art.
Although many tasks can be processed with little observable
delay, other calculations and tasks may be compute inten-
sive. There may be some delay in the display of speech and
handwriting recognition text results, even with the belp of
DSP co-processors, However, the delays in the 500 ms range
may be small enough not to cause a human factors problem
with respect to the user. Other delays may exist in pen
inking, shape recognition or gesiure recognilion, When two
or more of these systems are connected via an exiernal
communication system, there may be inherent communica-
tion delays. However, depending on the type and speed of
the external communication means, response times should
be made small and not objectionable. The system may
fealure a delay oplion for the handwriting recognition, so
that the user can view his or her pen input electronic ink for
the screen or multiple screens, before the recognition data is
displayed. A portion of the screen or scrcens may be
displayed instead of the entire recognized data, The system
may have telephone connection (POTS, ISDN, ASDL,
HSDL, ATM, etc.), cable TV interface, [nternct connection,
and/or wircless communication. Interlaces to the network
may be analog or digital or a combination. The inventions
herein are compatible with video and data conferencing
means. Many clever and useful combinations of PC and
telephony applications can be embodied to provide new
collaboration, groupware conferencing and remote commu-
nication uses.

One purpose of this new invention is to provide a user
friendly means to capture, recognize and record speech from
one or more individuals. Also, the system provides functions
to convert recognized speech data to computer text at near
real-time or delayed. Onc such application could be during
telephone conferencing use, where writien text of the call is
10 be obtained. This may be accomplished by this unique
combination of pen input and speech inpul running on a
microprocessor computer system. The user may not choose
to recognizc and manipulate all ielephone conversations.
When an important or critical call is answered and/or
complex information is being verbally communicated to the
user, this invention will enable one to activate the system to
capture and record 100% of the information communicated.
The system may then record it in a computer readable text
and/or graphics format. The cmbodiments presented herein
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are but & few possible embodiments of the invention becein,
other embodiments, extensions and improvements are obvi-
ous to those with an ordinary skill in the art.

I claim:

1. A computer program, residing on onc or more
computer-rendable mediums, comprising instructions for
causing at least one computer system to:

8) control data and information flow to and from said

computer system and at least one user interface;

b) receive speech input data spoken by a user via speech
input means and convert said input data into computer
recognizable data under control of said computer sys-
tem; .

c) recognize said speech data by identifying best matches
1o known words or phases of a spoken language and
output recognized speech text or data;

d) receive bandwriting data from a user via a pen input
means under control of said computer system, convert
this data to electronic ink form of data and, at the option
of the user, select recognition of said handwriting data;

¢) relate said recognized speech date with said recognized
handwriting data, at the option of said user, so that
enhanced understanding of said information is accom-
plished; and

f) format for display said recognized speech data, said
recognized handwriting data, or said converted elec-
tronic ink data.

2. A computer program as recited in claim 1, further
comprising additional one or more cycles of speech and/or
pen input with associated recognition processing which is
accomplished to improve computer program recogrition
functions and user understanding of said information.

3. A compuler program gs recited in claim 1, in which said
compuier program is interfaced 1o the Internel via external
communication means, wherein said compuler program
provides user interfaces for Internet applications.

4. A computer program s recited in claim 1, in which seid
computer program acts to control user interfaces for appli-
cation programs, whercin typical editing functions can be
accomplished via said additional pen inputs or additional
speech inputs.

S. A computer program as recited in claim 1, in which said
additional speech and pen input functions are coordinaled,
wherein said compuler program provides telephony or Inter-
net functions.

6. A computer program as recited in claim 1, in which said
computer program resides in personal digital assistants or
cellular phones devices, wherein said computer program
controls user interface functions based on said pen input and
speech input functions.

7. A computer program 28 recited in claim 6, in which said
personal digital assistant or cellular phone includes hand-
writing transeription functions.

8. A computer program as recited in claim 6, in which said
personal digital assistant or cellular phone includes audio
recording functions, wherein andio information is recorded
but nol recognized into compuler readable text.

9. A computer program as recited in claim 6, in which said
personal digital assistant or cellular phone is connected to
the Internet or telephony network via wireless communica-
tion means,

10. A computer program as recited in claim 6, in which
said personal digital assistant or cellular phone includes
speech transcription [unctions.

11. A computer program as recited in claim 1, in which
said additional speech and pen input functions are coordi-
nated 1o compliment each other’s functions.
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12. A computer program s recited in claim 1, in which
said altering functions can be accomplished, wherein under-
standing of said user interface can be assisted by session a
setup function.

13. A computer program as recited in claim 1, in which
said computer program controls two or more displayable
cursors that are independently controlled by said computer
program and user inputs.

14. A computer program, residing on one or more
computer-readable mediums, comprising instructions for
causing at least one computer system to:

a) control certain program functions of computer system,
including date input and data output of data;

b) receive speech input spoken by a user and convert said
spesch input into compuier recognizable data under
control of said computer system;

c) recognize said speech data by identifying best matches
fo known words or phases of a spoken language,
wherein said received specch and recognized speech
forms speech input means;

d) receive handwriting data from a user via a pen input
device under conlrol of said computer system and
recognize said handwriting data by identifying best
matches to known written words or symbols, wherein
the meaning of said handwriting data is either consis-
tent wilh or inconsistent with said speech input data;
and

¢) combine recognition results of seid handwriting and
seid speech recognition date, in 2 manner to provide
output text or data with improved recognition accuracy.
15. A computer program as recited in claim 14, further
causing the computer system to format said output text or
data for display on a user interface.
16. A computer program as recited in claim 14, further
causing the compuler system (o
a) receive user input fo select one or more portions of suid
output text or data; and

b) process additional cycles of speech input functions or
pen input functions for additional information recog-
nition on said user selected portion of said output text
or data.

17. A computer program as reciled in claim 14, in which
said pen imput recognition and speech inpul recognilion
occurs at roughly reallime.

18. A computer program as recited in claim 14, in which
said computer program is interfaced to the Internet via
external communication means, wherein said computer pro-
gram provides user interfaces and processing for Internet
applications.

19, A computer program as recited in claim 14, in which
said computer program is adapted to reside in personal
digital assistants or cellular phones devices, wherein said
computer program controls user interface functions using
said pen input and speech input [unctions.

20. A mothod of controlling a user interface for viewing
and control of a speech and pen data processing system, said
method comprising the steps of:

a) displaying text, characters images, and/or graphics on

a display screen of a display device;

b) running an operating system supporting  graphic user
interface for ¢xample Windows™ on said display
screen of said display device;

c) accepting pen inpul data from a pen input system ancl
showing said pen ioput dala on said display screen;
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d) accepting speech input from a speech input means,
recognizing the speech input and showing recognized
speech text on sald display screen; and
¢) displaying, at the option of the user, system setup data
of said speech and pen data processing system on said
displey screen.

21. A method of controlling a user interface as recited in
claim 20, in which said pen input data is, at the option of the
user, either recognized before said pen input data is shown
on said display screen.

22. An computer operating system with a graphic user
interface controlling a digital computer system, the operal-
ing system comprising the steps:

a) controlling multiple cursor operations in a single appli-

cation program

b) accepting input data from first input device under

control of said controlling multiple cursor operation
step, and generating a first cursor;

10

15

12

¢) generating data for the display of said first cursor under
control of said controlling multiple cursor operation
step;

d) accepting input data from second input device and
generating a second cursor, under control of said con-
trolling multiple cursor operation step;

e) generating daia for the display of said second cursor
under control of said controlling multiple cursor opera-
tion step; and ,

£) said first and second cursors are both visible to the user
and active in the graphical user interface screen
simultanecusly, for example during an input device
operation, and adapted to being independently con-
trolled by said first and second imput devices simulta-
necusly.
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WIRELESS LOCAL AREA
COMMUNICATION AND NETWORKING
SYSTEM

RELATED APPLICATION

The present application is a divisional application of U.S,
patent application Ser. No. 09/391,966 filed Sep, 8, 1999,
which is a divisional application of U.S. patent application
Ser. No. 08/832,923, filed Apr. 4, 1997, which issued as U.S.
Pat. No. 5,983,073. Bach of the related applications is
incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Inveation

This invention relates to portable personal computer sys-
tems: with external communication means, which can be
used by an individual in both desktop and mobile environ-
ments. The computer system involves a relatively large color
flat panel display, conventional microcomputer system, and
a plurality of human interface means, In particular, it relates
to a computer unit, having a light weight thin notebook-like
computer structure that is capable of performing personal
digital assistants (PDA) like functions and wireless external
communications of voice, text, graphic and image data.

2. Description of Prior Art

There are several shortcomings with prior art notebook
computers, PDAs and wireless telephone units, Notebook
computers have a relatively large flat panel display devics,
a full alphanumeric keyboard and battery power. PDAs are
small handheld units with a small LCD display, small key
pad and touch pen. PDAs are designed to be placed in one’s
pocket or purse for maximum portability. A problem arises

when customers desire large high resolution color display :

for both portable and desktop applications. To use a com-
puter system for both portable and desktop uses, the cus-
tomer must purchase multiple systems, The cost of color flat
panels are still too expensive for most customers to by two
display monitors, one display for desktop and ope for the
portable applications, Many customers require functionality
of a desktop compulter, nolebook computer and PDA, but it
is much too expensive to purchase multiple CPUs, displays,
and keyboards.

U.S. Pat. No. 5,189,632 of Pagjancn et al disclosed a hand
held computer unit with an antenna and wireless RF com-
munication capability, small fat panel display and a key-
board, in a partial clam shell type structure. However, they
do not teach expandable binge means, base station for
handsel relay functions, or cover latching function. U.S. Pat.
No. 5,327,486 of Wolff et al teach a conventional laptop
computer with antenna and RF communications to & radio
petwork and local exchange telephone petwork. However,
they fail to teach expandable hinge means, edge hinge
means, handset means or base station relay functions, U.S.
Pat. No. 5,459,458 of Richardson et al teach a virmal pager
and data terminal system. However, they do not teach
notebook like computers, base unit station or personal/PDA
computing. U.S. Pat. No. 5,008,927 of Weiss et al teach a
computer aud telophone system with a display screen on a
conventional telephone structure keyboard unit. However
they fail to teach notebook like structure, wireless commu-
nication or handset relay functions. U.S, Pat. No. 5,196,993
of Herron et al teach a laptop computer with a removable flat
panel display with built-in support feet for desktop support.
However, they fail to teach expandable hinge means, exte-
rior communications functions, cover latching functions or
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computer display assembly. US. Pat. No. 5,200,913 of
Hawkins et al teach a laptop computer with flat panel display
and pen input means. However, they fail to teach expandable
hinge means, edge mounted hinge or latching functions.

Wireless hand held computer devices, such as cellular nod
Personal Communication System (PCS) telephones, have
limiled display capabilities. Piror art wireless compuler unils
have display screens that are small (1.5-2.5" diameter), and
they lack interactive capabilities to be successful for text,
graphic and video applications. Some prior art notebook and
laptop computers have integrated wireless communication
means, but they are too large and bulky to be successful for
in mobile uses. Prior art wireless devices do a poor job of
providing voice, data and video communication functions.
Typical wireless computer systems have display screens that
are too small and have limited computing power. Prior art
laptop and notebook computers are too heavy to carry for
long periods. Inventions herein solve these problems by
embodying a unique relatively thin notebook-like computer
system that is capable of being: (1) opened like a notebook,
(2) quickly disassembled and re-assembled, (3) used for
handset/earset communications relay operations and (4)
used in a wide variety of computing, collaboration, com-
munications and conferencing applications.

Inventions described herein are based on several Disclo-
sure Documents submitted to the U.S. Patent and Trademark
Office, including Document No.s 353691, 363753, 368165,
and 377,365. Inventions herein solve several prior art short-
comings, resulting in new modular integrated computer
systems. The inventions as described below can be quickly
configured to desktop, notebook, wireless and/or PDA
embodiments. Thus, the user will be able to purchase a
single computer system and pay much less money than
conventional systems.

SUMMARY OF THE INVENTION

An object of this invention is 1o provide a modular
multiple function display-computer system, where one can
use the same relatively high resolution color flat panel
display in both a deskiop and mobile environmeuts.

Another object of this invention is to provide means fo
reduce the cost 1o the customer of owning several expensive
compuier systems, by combining in one systemn the capa-
bility of performing both office deskiop and portable/mobile
computing and communications applications. Thus the
invention herein saves the user the expense of purchasing
separate computer systems for desktop uses, notebook com-
puter uses, PCS uses and PDA uses.

Still another object of this invention involves mcans (o
quickly configure a modular notebook or PDA-like com-
puter system into a plurality of system configurations for
personal computer aod wide area communication opera-
tions.

Another object of this invention is to provide for a
relatively thin and light weight computer unit to be carried
under one’s arm in a notebook-like fashion, yet have suffi-
cient computing power to execute a wide range of conven-
tional computer and communications applications.

Still another object of this invention is 10 provide for
bi-directionsl communication of voice, andio, text, graphics,
image and/or video data 1o wide area communications
networks where one or more users may communicate with
other users with apptopriate apparatus. The communication
may realtime or store forward type communications.

Another object of this invention involves hardware and
program software to control cellular or PCS communica-
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tions, combined with a light weight mobile notebook or PDA
like unit. The unit or system would act as a computing
platform and base communications relay station. The system
or unit may then relay voice and data to/from a handset unit
or earset unit, where the base uait relays the this voice and
data information to/ffrom a wide area communication net-
work.

Still another object of this invention involves means for
quick disconnection or disassembly and subsequent connec-
tion or assembly of key component of the system, such as
battery power unit, communication adapters (modems) and/
or wireless telephone units.

A still further object of this invention is to use the same
display-computer system assembly, comprising of relatively
large high resalution color fiat display panel and a powerful
CPU with large memory, etc,, and combining them in a
modular fashion with a thin keyboard, battery power source,
modem, and wireless communications means.

Another objective of this invention is to provide means
for integrated telephony functions on a portable computing
platform, with powerful microprocessors running Windows
operating systems for a wide range of computing and
communication functions.

A still further objective of this invention is to provide for
full Internel access on a wireless mobile platform, where the
user can access the world wide web and execute most of the
available Internst browser funclions and plug-ins. The com-
puter system would be capable of performing most of the
Internet data access, download, upload and coufcrencmg
functions

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of a portable computer
with a notebook clamshell-like structure,

FIG. 2 shows a perspective view of a modular portable
computer system in desktop configuration.

FIG. 3(g) shows a notebook like portable computer in an
open state.

FIG. 3(b) shows the notebook like computer in a closed
state.

FIG. 3(c) shows a handset telephone unit and earset unit.

FIG. 4(a) shows a notebook or portable computer with a
protective covering material,

FIG. 4(b) shows an electrical power source unit.

FIG. 5 shows a PDA like unit with a roughly transparent
cover half

FIG. 6(a) shows a notehook or PDA in a partial open state.

FIG. 6(b) shows the notebook or PDA in a reversed open
statc.

.FIG. 7 shows block diagram of the computer system and
associated clements.

FIGS. 8(a) and 8(b) shows a flow diagram of the com-
puter system programs and operations.

DETAILED DESCRIPTION

FIG. 1 shows a computer system, to be opcrated by a
person or user, where the unit has a conventional notebook
clamshell-like structure. The computer syslem as used
berein can also be referred to as a portable computer system,
computer-display unit or base unit, and shall also include the
terms: personal cumputer, notebook computer, sub- note-
book computer or Personal Digital Assistant (PDA). The
computer system as disclosed herein typically comprises of
a {lat panel display assembly 2, which includes a display
panel and screen 4 and other components described below.
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An expendable hinge means 10 connects the flat panel
display assembly and cover assembly (8, 9 and 16). Expand-
able hinge means 10 may be embodied many ways including
using flexible material that is corrugated, having its groves
tunning parallel to the edge of the notebook structure. Cover
assembly may consist of two or more sections, such as a first
cover section 8, second cover section 9, and a keyboard
section 16. One or more of the cover sections may be quickly
disassembled from each other by the user. To avoid acci-
dental disassembly, means may be embodied where the user
must simultancously press two push buttons 5, for example
one on each side of the structure, in order to disconnect the
sections. The portable computer system may also have an
inside protective sheet member 4A attached to the inside the
[old of (he computer system. FIG. 1 shows a purtially open
notebook-like structure, but it may be closed all the way shut
and secured, by a securing sirap means 8A. This strap means
may be secured 10 the other side of the display assembly 2
by Velcro like strips, for temporary securing and un-secur-
ing, with one’s fingers. One purpose of this foldable embodi-
ment is to provide the computer user with a handy portable
notebook computer that: (1) when closed, one can easily
carry, cradled in one hand under one’s arm, and (2) easily
opened for access to the computer indicators and controls.

The flat panel display assembly 2 may be a monochrome
or color liquid crystal displays (LCD), such as those manu-
factured by Sharp Electronics, NEC Electronics, Toshiba
Corporation or others. The display panels screen sizes may
be 10 to 14 inches or more in diameter. The display pixel
arrays may be 640 by 480 (VGA), 800 by 600 (SVGA), or
1024 by 768 (XGA). Color depth should be six bits, and the
response time should be 45 to 50 milliseconds (t.,; +t,,,,)
Brightness of the screen should 70 Cd/m? and contrast ratio
be at least 100:1, where 250:1 is be preferred.

LCD pencls from Sharp Electronics may be used in the
embodiments. Applicable LCD Models include LQ11DS01,
LQ12DS01, LQ12DX01 and LQ12X12. These pancls have
screen sizes of either 11.3 or 12.1 inches measure along their
diagonal. Each panel is capable of a color depth of 6
bits/sub-pixel, o response time of 80 ms, brighiness of
70-150 cd/m® and a contras! ratio of 100:1. LCD panels
from NEC may also be used, such as NL10276BC24-04,
NL8060BC31-02, NI.80OGOBC31-01, and NLBO60BC29-01.
These panels are capable of 6 bit color depth, 50 ms response
time, 70 cd/m? brightness and 150:1 contrast. Toshiba panels
thal muy embodied include: LTM11C016, LTM12C236, or
I.TM]2C258, which arc capable of 50 ms response, 70
cd/m’ brightness and 100:1 contrast. Manufactures’ refer-
ences and manuals for each are hereby incorporated by
reference.

Several 1/O slols and/or connectors may be embodied at
one or more edges of the flat panel display assembly 2. FIG.
1 shows access slots to a floppy disk 28, external commu-
nication means 27, printer conpector 31. Other external
connection means may be embodied. Several connector
means may be embodied, including suxiliacy video connec-
tor, COM ports, and/or mouse/game ports. PCMCIA PC
card 40 may be included for adding fax/modem, network
interface (wire or wireless) external communications and/or
added memory. An integrated built-in transmitler receiver
and a retractable antenna 32 may be embodied, for example
to the flat panel display assembly 2. The antenna und
associated RF transceiver may be used for wireless com-
munications to/from an external communicalion network.
Many of the well-known notebook computer or personal
computer I/0 devices may be embodied.
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An important feature of this embodiment is the dimen-
sions of the computer-clisplay upit. It may be made conve-
niently Jarger than a 8.5x11 inch sheet of paper, so that one
can place one or more sheets of paper (or other relatively
thin flat objects) inside the closed clamshell like notebook
structure in a folding or laiching fashion. The user can safely
carry papers from location to location without folding or
wrinkling them. Thus the unit can act as a carrying device as
well as a notebook computer. The outside surfaces and edges
of notebook computer may be covered with leather, vinyl of
other type of soft material, for easy of hand carrying and
surface protection. Other parts may be embodied including
foldable short legs 9A and 9B, keyboard resting pads 16A
end 16B, built-in audio speaker(s) 30.

FIG. 2 shows the portable computer with several parts
detached or disassembled. This embodiment may be used in
desktop computer system environments. The flat panel dis-
play assembly 2 may be placed at an inclined angle, with
foldable leg support means 19A and 19B. The leg support
means may fold relatively flush to the backside of the
assembly 2 (motion range A) when not in use, via a simple
hinge 15. Vertical portions 19A and 19B may slide in and
out, in a telescoping type arrangement, to allow wide range
inclination angles. A pair of short legs 3 may be placed near
the front of assembly 2 that may also fold relatively flush
with the back of the assembly. Means may be included to
place the screen at a vertical orlentation. A pen or stylus
input means may be associated with the display screen 4.
The pen or stylus means may include finger input (touch
panel) means, where one can write or point {o arca on the
display screen. The expandable hinge means 10 may be
removed from the assembly 2 and from the cover scction 9
by a quick disconnect or disassembly means §. Alternatively,
the hinge means may be fixed to parts 2 and 9. The hinge
means may be made of a relatively flexible material, such as
leather and vinyl. It may be corrugated as shown in the figure
so it can bend easily and expand, as required. The hinge may
huve & number of attachment slots 12 for the quick dis-
allachment or disconnection from hook mechanisms 13.
FIG. 2 shows the flexible hinge means 10 removed from the
other assemblies.

Cover section 9 may coatain a battery power unit con-
taining one or more batteries and power circuil elements.
The battery power unit may be embodied with several types
of baiteries, including Lithium-ion or NiCd batteries. The
power unit may be a self contained battery package, baving
an easy to read charge indicator 22 that indicates the state of
the battery’s electrical charge. Becausc all batteries have a
limited useful charge life, the package may be easily and
quickly disconnected from the keyboard section 16 and
replaced with another battery package. Spare battery pack-
ages and other spare parts could be carried in a separate
traveling case (not shown). The keyboard section 16 may
have a full size QWERTY keyboard with movable tactile
keys. An electrical cable 20 may connect the keybonrd to the
compnter-display assembly 2. Although short cable is
shown, it may be a long cable or a flexible cable, so that the
keyboard may be moved about if desired. Alternatively, a
wireless electromagnetic link may be embodied such as
infrared (IR) or RF links, which would replace electrical
cables 20 and 26. The cover section 8 may conlain a wireless
handset 14, such as a cellular telephone transceiver. The
handset may have retractable antenna, small speaker, key-
pad, built-in microphone and a battery source. This handsct
14 may be capable of analog or digital cellular operation,
including AMPS, TDMA, CDMA, PCS, CDPD, or equiva-
lent types for communicating with wide area wireless com-
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munication networks. The wireless unit 14 can be easily
removed from a cutout or recess area 38 in the cover section
8. The recess area is made slightly larger than the outside
dimensions of the handset 14, so it can fit inside the recess
with a relatively snug fit. It is important the handset be easily
and quickly removed and teplaced in the base unit. Alter-
natively, cover section 8 consis! of the handset itself, so that
a separate cover section with reccss would not be required,

The portable computer system’s flexible hinge and the
cover sections should be made relatively thin so that when
the two halves are folded (rotated) closed, it will not be too
thick or heavy to carry with one hand. As shown in FIG. 1,
legs 3, 5, 19A and 19B may be folded roughly flush with
outside surfaces of the unit. The number cover sections are
not limited ta three. The cellular handset is shown in FIG. 2
may be connected to the computer system by an optional
electrical cable 26. A RF transceiver in the wireless tele-
phone would serve as the transceiver for the compuler as
well. This embodiment might be desirable 1o reduce the
overall cost of the system. However, a wireless RF trans-
ceiver and modem may be located in the flat display pancl
assembly 2 for voice or data communications. An antenna
may be embodied on the display assembly 2, with a retract-
able antenna 32. The display assembly may include the
computer system located within the assembly housing. The
advantage of this later embodiment is that the telephone 14
and computer syslem could be operuted independently.

The portable computer syslem may also have means for
counection to a non-battery power source, as shown in FIG.
2, via a standard power line cord and plug 28. The system
may also have means for connection to an external wire
bascd wide area communications network 33, via cable 29,
The wire based wide area network may include one or more
telephone networks, cable TV networks and/or computer
LAN/WANs. Telephone networks mey include POTS,
ISDN, ATM or other equivalent types. Several computer
interface connection means may be embodied, for example
interface slots/connectors as shown (27, 31, and 38). These
interfaces might include R/S 232, USB, IEEE 1394, PCM-
CIA, or other computer I/O (serial or parallel) connections.
Useful connections may include a bus extender connection,
so that the notebook computer can be interfaced to another
more powerful computer. For portability reasons, it is desir-
able (hat the modem or digital terminal adapter be buill into
the compuler system unit. Some means for software loading
should be included such 88 a floppy disk or smart card,
Internal mass memory of the computer sysiem could include
ROM, flash memory, or olher memory means. Means for
accepting PCMCIA cards, ROM cards or other types of
memory card may be implemented. Preferably, the system
may be embodied with a very small light weight and low
power mini hard disk. One or more IR communications
interfaces may also be implemented.

Other capabilities such as FAX send/receive, speech rec-
ognition, voice processing voice mail, telephony, and E-mail
functions may be implemented in the computer system., A
built-in microphone 36 and speaker 30 may be embodied to
support speech input/output and multimedia functions, Pref-
erably the display should be capable of full color with a wide
viewing angle. If the display is back lit, the user should be
allowed to swiich the backlight “on”, “off” and to a multi-
plicity of levels in between. The operating system of the
notebook/PDA should be a GUI type such as Windows™
3.1/95, Windows CE™, MagicCap or another suitable GUT
based computer operating system. The system can be
designed to support wide range of communication connec-
tivity and software compatibility.
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FIGS. 3(a) and 3(b) show another embodiment of the
invention having a base unit or notebook computer system
100, a handset unit 14 and a earset 34. This embodiment
shows a relatively thin flat display panel assembly 2 having
a display screen 4. The system may also include a pen and/or
finger input means 7. The base unit has an expandable hinge
- means 10 physically connecting the display assembly to the
other half of the base computer unit. The other half can be
comprised of several sub-assemblies including a battery

power source section 9, keyboard assembly 16 and an !

electronics housing section 8. The keyboard assembly con-
tains a keyboard unit 16A, which may contain a full-size
QWERTY keyboard unit. The housing section 8 may
include a wircless modem or communications adapter
means. The expandable hinge means 10 should have an easy
access locking and unlocking means 10A, which can tem-
porarily lock the rotation of the two halves at the user’s
desired angle. Electronic housing section 8 may be attached
edge wise to the keyboard assembly 16 by a quick attach and
release connection means. As shown in the figures, several
assemblies can be disassembled by pressing one or more
finger access tabs 5. Likewise, a battery source section 9
may be edgewise connected to the opposite edge of the
keyboard, via similar quick attach and release connection
mechanism having finger push tabs 5. The tabs may be
located on each side of the assemblies for quick and easy, but
safe, user disassembly. The connection means may include
means for secure physical attachment and connection of
electrical wires, located inside the subassemblies. Although
the sections may be ridge, the attachment mechanisms may
be may somewhat flexible, elastic or pliable, so that the
combination of assemblies can bend slightly.

Battery power source unit 9 may consist of one or more
batteries with voltage regulation, AC/DC operation, power

management circuits and charging circuitry. In a preferred :

embodiment the unit should be capable of accepting clec-
trical charge from an AC line. A imporiant feature embodi-
ment of the invention is means for quickly interchanging an
electrical power depleted battery power unil 9 with a freshly
charged batlery unit. This may be accomplish by a combi-
nation of finger push tabs 5, latches and hook means for
quick disconnection and re-attachment. In one intended
scenario a user may carry several spare battery packages in
a separate briefcase. When the aitached battery package is
depleted, the user can quickly changed out the battery
sections, The user can then plug the depleted battery pack-
age into an AC line for a built-in charging operation.

It is preferable that each of the major assemblies and
sub-assemblies be made relatively thin for easy carrying.
The expaadable hinge means should be made somewhat
flexible, elastic or pliable so that the user may place rela-
tively thin flat objects inside the folded space of the note-
book- like unit. These thin objects may include sheets of
paper, cards, brochures, or similar relatively then fiat items.
Linkages between the sections may be made somewhat
yielding, pliable, clastic and/or stretchable. Altbough the
display device may be ridged, the other half of the notebook
may be cmbodied with thin flexible caclosures and other
structural components. Also, the flat panel display device
and assembly 2, 4 may be made flexible. Thin and flexible
keyboards are known to those in the art. The other parts may
be adapted to have thin and slightly flexible mechanical
features. The two halves can be closed by hand and secured
by a flap and snap means 43 or equivalent means. As
discussed above, the expandable hinge means 10 may be
made flexible and expandable by incorporating a multiplic-
ity of small folds or other equivalent means. If the user
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places thin objects between the halves of the base unit, one
or more sides could bulge out slightly, improving the physi-
cal object carrying capability of the notebook computer. This
object carrying capability is an important feature for mobile
users who may be carrying the notebook almost everywhere
they go. The user may securely place and latch paper sheets,
letters, memos, or ather flat abjects inside the notehook clam
shell structure. A base unit hinge locking and unlocking
means 10A may also be embodied, so that the user can
quickly and easily temporarily lock the two halves of the
unit to a rotationally fixed state (and later no-lock them).

FIG. 3(a) also shows several other elements including a
small CCD video camera 46, built into the display assembly
for video conferencing and other uses. One or more built~in
audio microphones 36 may be embodied in the base unit.
Preferably one microphane should be located on the edge of
the notebook, as shown, so that the user may be in voice
communications with other while the unit is closed. One or
more audio speakers 30 may be built into the base uanit. One
or more compartments 47 and 48 may be embodied at
convenient locations to store attachments for use with the
mobile compuler system. A telescoping antenna 32 may be
embodied into the base uait as shown, or it may be built-in
the unit and not exposed. Although the base unit 100 can be
a self-contained unit, it may work with other optional
attachmeats, such as & wireless cellular-like handset 14 or
earset 34 as shown in FIG. 3(c). The handset 14 may operate
roughly ecuivalent to conventional cellular telephone hand-
sets with a built in power source, providing voice and/er dala
communications to wide area communication$ networks.
The carset 34 has a small Jow power RF transceiver, audio
microphone, audio speaker and small battery source, which
is capable of fitting into the user’s ear. The wireless earset
unit may be used for hands free applications. The user may
then walk around while communicating with the handset or
earset, If one is using tho earset he/she may also use a pen
input means 7 or keyboard 16 while in audio communica-
tions. For semi-private voice communications, some users
may prefer using the bandse! 14, with hand set speaker 144,
handset key pad 14B and handset microphone pickup 14C.

If one is using the handsct or earset, the base computer
unit 100 may be placed some distance away from the user,
typically in the same room or nearby room. The buse
computer unit may be designed for a higher transmitting
power level. The base unit may be designed to zllow the user
to switch between a high or low level transmitting and
receiving power levels. The earset 34 or handset 14 can be
designed for a much lower RF transmit and receiver elec-
trical power levels, because the base computer unit 100 can
be place a relatively short distance away (typically from a
few feet 1o about fifty feet). Thus, the base unit 100 may
relay RF communications between the handset or earset and
an external wide area communications network. The base
unit could safely embody a more powerful RF transmitter
resulting in a larger signal to noise ratio. This will result in
improved wircless communication to and from wide arca
networks that may have anteanas several miles away. A very
important advantage of this invention is that the user has the
option of having very low electrical power eloctromagnetic
fields near hisfher’s head, thus improving the health and
safety aspects for the user. Since less power is required for
the handset 14, it can be thinner and smaller then a standurd

"cellular handset. Thus the handset can be smaller and easier

to place in the user’s pocket. The earset can be made vary
small so that the users can leave it in his/her’s ear for long
periods of time and have one’s hands free for other uses.
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FIG. 3(b) shows the base unit computer-display unit 100
in a closed configuration, in which one may carry it under
one’s arm. Since the unit is typically battery powered and
contains electronics for a wireless voice and PCS like
operations, one could use it for voice/date communications
while carrying it about (i.e., in transport). The user may
speak towards one or more microphones 36 located along
the top edge. The user will be able to hear the other person(s)
talking, through audio speakers 30 located conveniently on
the base unit. A small telephone keypad could be located
behind a protective door 41, for convenient dialing of a
telephone nmumber. The door may be a simple sliding door
device or mechanism. The antenna 32 may be a sliding
telescoping type. A simple display indicator 22 may show
the electrical charge state of the battery source. A plurality
of switches and indicators 46 may be located along one edge
of the base unit for easy viewing and access. Such switches
and indicators may include: an On-Of switch, Mode Swilch
(for voice, data, and video modes, etc.), high/low power
transmit switch, ring/alarm mode and/or speaker/mic mode
(for carset, handset, etc.). For securing the two halves of the
base unit, a flap 43 made of a simple expanding material,
which may include a snap means at one end and may be
secured with a pin and/or pivot means. The flap would then
snap to secure the flat panel display assembly 2 and cover
assembly (9, 16, 8). In FIG. 3(a), the flap 43 is shown rotated
in the opposile orientation for clarily only. Other securing
mcans may be embodied that are know to those in the art.

FIG. 4(a) shows the portable computer system or com-
puter-display unit 100 covered with a thin soft protective
material or film, such as leather or vinyl. This material will
protect the ugit whea it is bumped and/or banged into hard
objects while in the use in field or office environments, The
protective material may have a texture or roughen surface
(as indicated in the figure), which would also provide for a
relatively high mechanical friction; so it will be casier to
carry under one’s arm. Holes or cutouls may be embodied in
the protective cover for viewing and/or using the various
indicalors, swilches and keypads. A zipper securing means
43 may be embodied with the notebook, as shown in FIG.
4(a). The zipper means may be attached to the leather or
vinyl covers so that the unit can be zipped closed to secure
and protect objects placed inside the notebook. A pull tab

" 45A of the zipper means is shown in the figure. This
embodiment would be especially applicable in rugged or
harsh environments. A strap 50 may be attached to the unit

so that the user may temporarily store it on a hook for .

example. FIG. 4(b) shows an embodiment of the battery
power source section 9, As in previons embodiments, it may
be detached from the notebook computer-display unit. A
spring loaded pull out power cord 9B may be embodied, so
that the user can conveniently pull out the power cord to
electrically charge the package. The power cord and plug
may be easily retracted inside a cutout space on the side of
the subassembly. Several adjunct attachments and/or acces-
sories may be carried in small compartments in the notebook
unit, In addition, accessories and attachments may be carried
in a separale brielcase or like carrying case (oot shown in the
figures). Such accessories may include a line power supply
and cord, extra batlery power source section 9, sparc carscts
34, spare handsets 14, external hard drive, external CD
ROM drive, external mouse, spare styluses and/or spare
video camera/lenes 46.

An important advantage of this notebook computer unit
invention is that it can be operational when it is in the closed
configuration. Thus, while carrying the unit in one’s hand or
under one’s arm, tho user can perform voice, data andfor
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video communications. The notebook unit can be used in an
open configuration on a desktop, airline tray or wide variety
of other computing environments. The unit can be config-
ured for wire based or wireless communication operations.
The unit can be used for general purpose computing, net-
work computing, pen input computing, PCS/Cellular, data/
video conferencing, on-line network computing and data
collaboration applications. The notebook unit can be used as
a personal organizer or personal information manager, such
as a computer equivalent of the Franklin Planner™ or
equivalent planners. A multiplicity of personal computing
applications may be embodied on its computer. The unit may
be capable of wire or wireless communications, linking it to
multiple handsets and earsets. The notebook computer unit
may have a plurality of electrical connectors along the edges
or other convenient locations for connection to a plurality of
external devices, including but not limited to: modems,
network interface cards, hard disks, floppy disks, and bus
extender enclosures.

Preferably the notebook assemblies should be made rela-
tively thin and light weight that would be an advantage in
mobile use. For example, the flat panel display assembly 2
should have z thickness of roughly 0.75 inch or less. The
cover assembly may be comprised of the batlery power
source section 9, keyboard assembly 16, and external com-
munications section 8 should have a thickness roughly 0.75
inch or less; so that the folded total thickness of the unit
could be 1.5 inches or less. However, an overall thickness of
one inch (ie. 0.5 inch for each half), or less, may be
preferred. A keyboard unit located in keyboard section 16
that may be Mode] KFNR available from Alps Electric Co.
Ltd. This keyboard unit has a thickness of 10 mm, a 3 mm
key travel, a 1 mm over travel and a8 minimum key pitch of
18 mm. Alps Electric also has introduced a 7.5 mm height
keyboard assembly a full sizc keyboard, capable of high
speed typing without operator liring.

FIG. 5 shows another alternate computer notebook
embodiment, consisting of a somewhal smaller size fat
panel assembly 2, display screen 4, pen/stylus means 7 and
a roughly transparent display panel cover 17, The flat
display panel could be an I.CD, FED, or other type of flat
panel display. The panel cover 17 could be made of a hard
rigid malerial or 4 durable soft polymer material that is
roughly transparent to a range of electromagnetic radiation
frequencies. This cover may be made optically transparent to
let the ambient room light to impinge onto a plurality of
photaclectric light sensors 41A, 41B and 41C, which may be
placed onto the display panel assembly 2. The photovollaic
or photoelectric light sensors may convert ambient room
light to electrical voltages. These sensors may provide
power energy to power the unit. The sensors may also help
change the unit’s battory source. Thus, with the roughly
transparent cover 4 closed over the display panel assembly,
some light rays will be transmitted through the cover.
Photons from the ambient light are converted to an electric
voltage, via the sensors and energy conversion circuitry that
is applied to the computer unit's power source. Bven if the
computer unit is turned off and cover closed, the sensor
could still be charging its batteries. The roughly transparent
cover 17 may be made flexible layers of polyester, polycar-
binate or other suitable materials. An advantage of this
embodiment is an improvement in maintaining power to the
notebook unit for longer periods compared to prior art
battory powerod units. Information on the display screen
may be viewable cven with the cover 17 is closed over the
llat panel display assembly 2. Viewing of the display screen
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with the cover closed is an improvement over the opaque
covers of conventional notebook computer and PDAs.

FIG. 6(a) shows another embodiment of a thin light
weight notebook computer or PDA unit. The cover panel 17
contain 8 keyboard 16A, which may be & membrane type
keyboard. The flat panel display assembly 2, with its display
screen 4, is attached to the cover panel 17 by an expandable
hinge means 10. The hinge means, which may be clastic or
pliable, should be capable of being rotated over angles A.
The hinge means should be capable of rotating through
roughly 360 degrees, so that the two halves may be folded
back onto cach other as shown in FIG. 6B. In the configu-
ration of FIG. 6B, the notebook unit can be held in one's
arm, and the display screen can be written onto by a stylus
or pen. The unit could also be placed onta the table or desk
for convenient viewing. The cover keyboard assembly 17
can be closed to a hold loose sheets of paper, brochures, ete.
It this latter case, the size of the panel halves should be
slightly larger than 8.5" by 11" to facilitate one carrying
loose sheets. Expandable hinge means 10 is designed to
expand to accommodate a relatively thick stack of docu-
ments. Hinges may be made of pressed pliable corrugated
plastic sheets can accommodate 0.5 inch or more gaps.

Various battery power sources 9 may be used in the above
embodiments, including smart-battery technology having
rechargeable batteries. They may be made capable of moni-
toring themselves [or elecirical charge level. Batteries that
are suitable for this smart battery technology include nickel-
metal hydride (NIMH) and lithium-ion (Li-ion) types.
NiMH batteries are more sensitive to overcharge than NiCd
batteries. Care must be taken to avoid overcharging that
causes heating, which is damaging to the NiMH cycle life
and capacity. Li-ion batterics require tight batlery manage-
ment for safety purposes. NiMH batteries are available from
Sanyo Energy USA. Several power management and smart-
battery devices are available. Duracell has a smart recharge-
able battery with intelligeat power management circuits for
charge level gauge means, as disclosed above. The gauge
may constantly show the state of the total badery charge.
Advantages of an intelligent battery management system
include customer notification of charge state, longer mobile
operation times, longer battery lifelimes, and faster charge
times. The rechargeable battery and power management
circuit may collect and communicate the present and pre-
dicted battery data to the host notebook computer under
software control.

Wireless communications adapters or modems disclosed
in the above embodiments may consist of analog or digital
transmitter and receivers, having control circuitry for cellu-
lar AMPS, PCS, CDPD, and RF links to wide area commu-
pication networks. The communication means disclosed
herein may make use of long distance or short distance
communications techniques, methods and equipment. Com-
munication techniques may include several types of digital
multiplexing and command access schemes such as TDMA,
CDMA, GSM, or a combination thereof.

FIG. 7 shows a block diagram of the system elements and
associated circuitry, hardware, firmware and software, A
microprocessor 38 controls most of the system elements. A
computer system 1/O bus 60 is shown interfacing several
system elements. Many types of microprocessors may be
embodied, including 16, 32 or 64 bit processors. The micro-
processor may a complex instruction set compuler (CI1SC) or
a reduced instruction computer (RISC) computer types, or a
combination of the two. CISC microprocessors that may be
embodied, including the Pentium PS5 manufactured by the
Intel Corporation, the 68000 series microprocessors made
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by Motorole Corporation. Many types of RISC processors
may be embodied, including the ARM series, the UltraSpac
by Sun Micro Systems, the SH Series by Hitachi, PowerPC
by Motorola and [BM and the MIPS R4000 series by several
sources. The above manufactures’ references and manuals
are hereby incorporated by reference, Since electrical power
dissipation is very importent in portable systems, RISC
microprocessor may have an advantage with smaller tren-
sistor counts, low voltages and fully static designs. RISC
processors are available at an operating voltage of only 2.0
volts. RISC processars using 0.5 micron CMOS processes
have resulted in die sizes for core functions of roughly 4
mm?. RISC processors can deliver 300-400 Mips/W. Micro-
processor 38 may support several types of [/O buses (typi-
cally 32 bit wide), such as VT, or PCI type buses. Micro-
processor and I/O busses are well known to those skilled in
the art.

A Microsoft Corporation’s Windows® operating sysiem
software may be embodied in the computer system. For
these systems, the microprocessor CPU should be a1 32 or 64
bit processors, capable of clock speeds in the 100 MHz or
more. The microcomputer system may also consist of one or
more [/O port means 62. A PC Card interface 27 may be
embodied for bus expansion, extended memory or other
added circuity having access to the main bus 60. A mass
memory device 42 may be embodied in the system, which
typically is a magnetic disk memory hard drive. Many
devices may be connected to the computer system, including
a smart card interface 46 and keyboard 16. A touch panel and
pen input means 7 may be embodied in the system, which
may be separate or integrated, Examples of such touch pen
devices are available from Elo Touch Systems Inc. in Oak
Ridge, TN, MicroTouch Systems Inc. in Methuen, MA, and
Carroll Touch Corp. in Round Rock, Tex. Pen aand touch
pancl combinations mcans are available from Scriptel Corp.
in Columbus, Ohio for the lablet, and Symbious Logic in
Colorado Springs for an IC controller. Other pea and touch

-devices are available from Phillips Semiconductor, Sunny-

vale CA. Other more traditional cursor control devices 56
may be embodied, such as a mouse, trackbatl, touch pad, or
force transducer. Preferably, most of these components
should be sufficiently small as to fit into relatively thin
display assembly 2,

The flat display panel device 2 is be interfaced to the
system bus 60 through display controller circuitry 44. Pref-
erably, the display coniroller should be capable of VGA or
SVYGA display formats. Integrated into the display controller
may be a BitBlt engine (1o accelerate graphics), RAMDAC
memory, clock synthesizer and display frame buffer. A
digital signal processing (DSP) co-processor 48 may be
embodied. The DSP may accept date from many sources
including a microphone 36 and video data source 43. The
DSP or microprocessor may output signals to one or more
audio speakers, as sbown as 10A and 10B. Video data may
be in either analog or digital form. Microphone 36, and
speaker(s) may be embodied in the handset or earset of the
previous figures. Video data may be pre-processed by a the
DSP. Video sources may include output from video cameras,
VYCR, broadcast 'I'V, satellite ‘1'V or cable ‘I'V.

External communication means 54 may be connected lo
the bus, which may be capable of fast two way data
transfers. The communications means 54 should be capable
of controlling communications to and from a plurality of
wire and wircless communication systems. These include
wire based telephone means 53 and wireless communication
means 51. The system may inciude an antenna means 32 for
trapsmitting and receiving electromagnetic radiated signals.
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External communication means may be connected to one or
more information or communication service providers.
These service providers mey include telephone services
(RBOCs, LEC), on-line computer networks, Internet service
providers, cable MSOs and/or long distance telephone firms.
They also may include cable TV companies, satellite TV
service, and LAN/WAN communication network providers.
The external O port means 62 may be connected to a
Universal Series Bus (USB) and/or an IEBEE 1394
(Firewire®) type /O bus.

FIG. 8 presents a typical flow diagram of computer
programs executing in the system of the embodiments
disclosed herein. After a power-on action 60, the system may
eater a standby power on mode 62. A power management
program 66 may then be execute followed by a self diag-
nostic routine 68 that tests the major hardware and firmware
clements of the system, If the test fails, a failure report 66
may be generated and either displayed or stored. If the test
passes, the operating system (OS) 70 may be loaded and
executed. With the OS loaded successfully, the system waits
for incoming data and/or voice calls 72, The system may
automatically enter a default system mode, or the user cen
select one or made computer or communication modes 76.
The user has the option of selecting several operating modes,
which may include a conventional computing mode 78, a
wireless data communications mode 80, and a wircless voice
communications mode 82. A conventional computing mode
includes typical PC computing or PDA computing, While in
any of the above modes, base unit to external communica-
tions operations 79 may be controlled, which includes
data/voice wire and wireless options. Control code 81 may
control the bi-directional handset or earset to base unit
communications operations. These operations may execute
roughly simultaneously or on a time shared bases, as indi-
cated by connection 83. Under program control, either the
wireless handset or the earset may communicate data first
between the base unit, then the base unit may relay the data
to/from the external communications network. The above
communications may involve two way or bi-directional
communications, including many types of data (including
text, voice, graphics, video and/or images).

Many types of computer application programs may be
executed by the computer system. For example, one or more
telephony programs 84, office/personal productivity pro-
grams 86, electronic mail or voice mail 88, and Internet/Web
browsing programs 90 may be used. Other PDA, PC or
workslation programs may also be executed. Onc or more
programs (algorithms or routines) 96 may be used to control
this mulitiple program or system modes; this may include
program coordination, scheduling and execution. Programs
to control the mobile communications relay functions 98
may be embodicd. Users may have the option to exit the
application programs 100. Typically, after the applications
have been closed, the user may exit the operating system
102. After the system exits the OS, the systern may still may
be In a standby power mode 104, in which the system can
answer and process incoming calls, plus service other
requests for other processing tasks., Users may have the
option of turning off (or removing) all power to the unit 106.

It should be further understood that, although a preferred
embodiment of the invention has been illusirated and
described bherein. Changes and modifications can be made in
the described arrangements without departing from the
scope of the appended claims. Other embodiments, addi-
tions, and improvements will be obvious to those with an
ordinary skill in the relevant art.
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I claim:

1. A method for local arca base unit communjcation
comprising the following steps in any order:

8) transmitting first data via wireless communication
means to a local portable handset unit a relatively short
distance away;

h) receiving second data via wireless communication
from the local portable handsct unit a relatively short
distance away;

¢) relaying the second data between the local portable
handset unit and an external wide area data network by
the local area base unit by selectively using wire based
or wireless communication, wherein the transmission
power level required to relay the second data from the
local area base unit o the external wide ares network
is higher than the transmission power level required to
transmit the second data from the local portable handset
unit to the local base unit; d) wherein the local base unit
comprises an electronic microprocessor and said first
and second data includes data formatted for e-mail.

2. A method for local area base unit communication as
recited in claim 1, in which the local area base unit operates
substantially as a notebook computer.

3. A method for local area base unit communication as
recited in claim 1, in which said portable handset unit
functions substantially as a personal digital assistant (PDA),

4. A method for local area base unit communication as
recited in claim 1, in which the local arez base unit is
adapted to communicate with an earset unit,

5. A method for local area base unit comrnaunication as
recited in claim 1, in which the local area base unil is
adapted to communicate among multiple handset units or
carset units.

6. A method for local area base unit communication as
recited in claim 1, in which the local area base unil is
adapted to access the Internet, allowing a user of the local
portable handset unit access to the Iniernet.

7. A method for local arca base unit communication as
recited in claim 1, in which said second data includes voice
and/or audio data.

8. A method for local area base unit communication as
recited in claim 1, whercin the transmit and receive power
of the local area base unit wireless communication with said
local portable bandset unit is significantly less than required
if the local portable handsel unit were adapted to wirelessly
communicale wilth the external wide area data network
directly.

9. A method for local area base unil communication as
recited in claim 1, wherein the local area base unit is
powered by a battery.

10. A method for local area base unit communication as
recited in claim 1, wherein the local area base uait is a
network access point device.

11. A method for local area base unit communication as
recited in claim 1, wherein the local area base unit is adapted
to wirelessly communicating with multiple local portable
handset units.

12. A method for base unit communication comprising the
following steps in any order:

a) transmitting first wireless digital data to a portable
mobile unit a relatively short distance away so as to
result in a local communication;

b) receiving the second wireless digital data from the
portable mobile unit a relatively short distance away so
as to result in a local communication;
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¢) adapting said transmitting and receiving first and
second wireless digital data to function as a device to
device wireless communication function, and
d) controlling said base unit via a microprocessor and
associated functions to relay the second wireless data
from the portable mobile unit to a wide area wireless
communication network, wherein said second wireless
data includes dats formatted for e-mail data communi-
cation and wherein the second wireless data is trans-
mitted from the portable mobile unit to the base unit at
a relatively low electrical power level compared to the
power level required 10 relay the data from the base unit
to the wide area wireless communication networlk.
13. A method for base unit communication as recited in
claim 12, wherein selectively either the hase unit or the

16

portable mobile unit is adapted to a wirelessly communicate
with the wide area wireless communication network,
wherein the wireless wide area communication network is
the Internet.

14. A method for base unit communication as recited in
claim 12, wherein the base unit is adapted to a wire or cable
communication with the wide area wireless commuaication
networlt, wherein the wireless wide area communication
network is the Internet.

15. A method for base unit communication as recited in
claim 12, further including a plurality of portable mobile
units which are adapted fo device to device communication,

¢ k0 e ¥
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WIRELESS HANDSET COMMUNICATION
SYSTEM

This application is u divisional of application No. 08/832,
933, filed Apr. 4, 1997, which issued as U.S. Pat. No.
5,983,073, whose entire application is hereby incorparated
by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to portable personal computer sys-
tems with external communication means, which can be
used by an individual in both desktop and mobile environ-
ments. The computer system involves a relatively large color
flat panel display, conventional microcomputer system, and
a plurality of human interface means. In particular, it relates
to a computer unit, having light weight thin notebook-like
computer structure that is capable-of performing personal
digitel assistants (PDA) like functions and wireless external
communications of voice, text, graphic and image data.

2. Description of Prior Art

There are several shortcomings with prior art notebook
computers, PDAs and wireless telephone units. Notebook
computers have a relatively large flat panel display device,
a full alphanwmeric keyboard and battery power. PDAs are
small handheld units with a small LCD display, small key
pad and touch pen. PDAs arc designed to be placed in once's
pocket or purse for maximum portability. A problem arises
when customers desire large high resolution color display
for both portable and deskiop applications, To use a com-
puter system for both portable and desktop uses, the cus-
tomer must purchase multiple systems. The cost of color flat
panels are still too expensive for most customers to by two
display monitors, one display for desktop and one for the

portable applications. Many customers require functionality

of a desktop computer, notebook computer and PDA, but it
is much too expensive to purchiase multiple CPUs, displays,
and keyboards.

U.S. Pat. No. 5,189,632 of Paajanen et al disclosed a hand
held computer unit with an antenna and wireless RF com-
munication capability, small flat panel display and a
keyboard, in a partial clam shell type structure. However,
they do not teach expanduble hinge means, base station for
handset relay functions, or cover latching function. U.S. Pat.
No. 5.327,486 of Wolff et al teach a conventional laptop
computer with antenna and RF communications to a radio
network and local exchange telephone network. However,
they fail to teach expandable hinge means, edge hinge
means, handset means or base station relay functions, U.S.

Pat. No. 5,459,458 of Richardson et al teach a virtual pager 5

and data terminal system. However, they do not teach
notebook like computers, base unit station or personal/PDA
computing. U.S. Pat. No, 5,008,927 of Weiss et al teach a
computer and telephone systemt with a display screen on a
conventional telephone structure keyboard unit. However
they fail to teach notebook like structure, wireless commu-
nication or handset relay fanctions. U.S. Pat. No. 5,196,993
of Herron et al teach a laptop computer with a removable flat
panel display with built-in support feet for desktop support.
However, they fail to teach expandable hinge means, exte-
rior communications functions, cover latching functions or
computer display assembly. US. Pat. No. 5,200,913 of
Hawkins et al teach a laptop computer with flat panel display
and pen input means, However, they fail to teach expandable
hinge menans, edge mounted hinge or latching functions.
Wireless hand held computer devices, such as cellular and
Personal Communication System (PCS) telephones, have
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limited display capabilities. Piror art wireless camputer units
have display screens that are small (1.5-2.5" diameter), and
they lack interactive capebilities to be successful for text,
graphic and video upplicstions. Some prior art nolebook and
laptop computers have integrated wireless communication
means, but they are too large and bulky to be successful for
in mobile uses. Prior art wireless devices do a poor job of
providing voice, data and video communication functions.
Typical wireless computer systems have display screens that
are too small and have limited computing power. Prior art
laptop and notebook computers are too heavy to carry for
long periods. Inventions herein solve these problems by
embodying a unigue relatively thin notebook-like computer
systemn that is capable of: being: (1) opened like a notebook,
(2) quickly disassembled and re-assembled, (3) used for
handset/earset communications relay operations and (4)
used in a wide variety of computing, collaboration, com-
munications and conferencing applications.

Inventions described herein are based on several Disclo-
sure Documents submitted to the U.S. Patent and Trademark
Office, including Document No.s 353691, 363753, 368165,
and 377365, Inventions herein solve several prior art
shortcomings, resulting in new modular integrated computer
gystems. The inventions as described below can be quickly
configured to desktop, notebook, wireless and/or PDA
embodiments. Thus, the user will be able to purchase &
single computer system and pay much less money than
conventional systems.

SUMMARY OF THE INVENTION

An object of this invention is to provide a modular
multiple function display-computer system, where one can
use the same relatively high resolution color flat panel
display in both a desktop and mobile environments.

Another objoct of this inventon is to provide means to
reduce the cost to the customer of owning several expensive
computer systems, by combining in one sysiem the capa-
bility of performing both office desktop and portable/mobile
computing and communications applications. Thus the
invontion herein saves the user the expense of purchasing
separate computer systems for desktop uses, notebook com-
puter uses, PCS uses and PDA uses.

Still another ohject of this invention involves means to
quickly configure a modular notebook or PDA-like com-
puter system into a plurality of system configurations for
personal computer and wide arca communication opera-
tions.

Another object of this invention is to provide for a
relatively thin and light weight computer unit to be carried
under one’s arm in a notebook-like fashion, yet have suffi-
cient computing power to execute a wide range of conven-
tional computer and communications applications.

Still another object of this invention is to provide for
bi-directional communication of voice, audio, text, graphics,
image and/or video data to wide sren communications
networks where one or more users may communicate with
other users with appropriate apparatus. The communication
may realtime or store forward type comununications.

Another object of this Invention involves hardwarc and
program software to control cellular or PCS
communications, combined with & light weight mobile note-
book or PDA like unit. The unit or system would act as a
computing platform and buse communications relay station.
The system or unit may then relay voice and data to/from &
handset unit or earset unit, where the base unit relays this
voice and data information to/from a wide area communi-
cation network.
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Still another object of this invention involves means for
quick disconnection or disassembly and subsequent connec-
tion or assembly of key component of the system, such as
battery power unit, communication adapters {modems) and/
or wireless telephone units.

A still further object of this invention is to use the same
display-computer system assembly, comprising of relatively
large high resolution color flat display pane] and a powerful
CPU with large memory, etc., and combining them in a
modular fashion with a thin keyboard, battery power source,
modem, and wireless comununications means.

Another objective of this invention is to provide means
for integrated telephony functions on a portable computing
platform, with powerful microprocessors running Windows
operaling syslems for & wide range ol compuling 4nd
communication functions.

A still further objective of this invention is to provide for
full Internet access on a wireless mobile platform, where the
user can access the world wide web and execute most of the
available Internet browser functions and plug-ins. The com-
puter system would be capable of performing most of the
Internet data access, download, upload and conferencing
functions.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a petspective view of a portable computer
with a notebook clamshell-like structure.

FIG. 2 shows a perspective view of a modular portable
computer system in desktop configuration.

FIG. 3(a) shows a notebook like portable computer in an
open state.

FIG. 3(b) shows the notebook like computer in a closed
state.

FIG. 3(c) shows a handset telephone unit und earset vnit.

FIG. 4(a) shows a notebook or portable computer with a
protective covering material.

FIG. 4(b) shows an electrical power source unit.

[1G. § shows a PDA like unit with a roughly transparent
cover half,

FIG. 6(a) shows a notebook or PDA in a partial open state.

FIG. 6(b) shows the notebook or PDA in a reversed open
state.

FIG, 7 shows block diagram of the computer system and
associated elements.

FIGS. 8a and 8B shows a flow diagram of the computer
system programs and operations.

DETAILED DESCRIPTION

FIG. 1 shows a computer system, to be operated by a
person or user, where the unit has a conventiona! notebook
clamshell-like structure. The computer system as used
herein can also he referred 10 as a portable computer system,
computer-display unit or base unit, and shall also include the
terms: personal compirter, notebook compnter, sub- note-
book computer or Personal Digital Assistant (PDA). The
computer system as disclosed herein typically comprises of
a flat panel display assembly 2, which includes a display
pane] and screen 4 and other components described below.
An cxpandable hinge means 10 connects the flat panel
display assembly and cover assembly (8, 9 and 16). Expand-
able hinge means 10 may be embodied many ways including
using flexible material that is corrugated, having its groves
running parallel to the edge of the notebook structure. Cover
nssembly may consist of two or more sections, such as a first
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cover section 8, second cover section 9, and a keyhoard
section 16. One or more of the cover sections may be quickly
disassembled from each other by the user. To avoid acci-
dental disassembly, meany may be embotlied where the user
must simultaneously press two push buttons 8, for example
one on each side of the structure, in order to disconnect the
sections. The portable portable compuler system may also
have an inside protective sheet member 4A attached to the
inside the fold of the computer system. FIG. 1 shows a
partially open notebook-like structure, but it may be closed
all the way shut and secured, by a securing strap means BA.
This strap means may be secured to the other side of the
display assembly 2 by Velcro like strips, for temporary
securing and un-securing, with one’s fingers. One purpose of
this foldable embodiment is to provide the computer user
with a handy portable notebook computer that: (1) when
closed, one can eusily carry, cradled in one band under one's
arm, and (2) emsily opened for access to the computer
indicators and controls.

The Nat panel display assembly 2 may be a monochroine
or color liquid crystal displays (LCD), such as those mam-
factured by Sharp Electronics, NEC Electronics, Toshiba
Corporation or others. The display panels screen sizes may
be 10 to 14 inches or more in diameter. The display pixel
arrays may be 640 by 480 (VGA), 800 by 600 (SVGA), or
1024 by 768 (XGA). Color depth should be six bits, and the
response time should be 45 to 50 milliseconds (tgy+t,g)-
Brightness of the screen should 70 Cd/m? end contrast ratio
be at least 100:1, where 250:1 is be preferred.

LCD panels from Sharp Electronics may be used in the
embodiments. Applicahle LCD Medels inclnde LQ11DSO1,
LQ12DS0], LQ12DXOI and LQ12X12. These panels have
screen sizes of either 11.3 or 12,1 inches measure along their
diagonal. Each panel is capable of a color depth of 6
bits/sub-pixel, a response time of 80 s, brightness of
70-150 cd/m? and a contrast ratic of 100:1. LCD panels
from NEC may also be used, such as NL10276BC24-04,
NL8060BC31-02, NL8060BC31-01, and NL8060BC29-01.
These panels are capable of 6 bit color depth, 50 ms response
time, 70 cd/m? brightness and 150:1 contrast, Toshiba panels
that may embodied include: LTM11C016, LTM12C236, or
LTMI12C258, which are capable of 50 ms response, 70
cd/m?® brightness and 100:1 contrast. Manufactures’ refer-
ences and manuals for each are hereby incorporated by
reference.

Several I/O slots and/or connectors may be embodied at
one or more edges of the flat panel display assembly 2. FIG.
1 shows access slots to a floppy disk 28, external commu-
nication means 27, printer connector 31. Other external
connection means may be embodied. Several connector
means may be embodied, including auxiliary video
connector, COM ports, and/or mouse/game ports. PCMCIA
PC card 40 may be included for adding fax/modem, network
interface (wire or wireless) external communications and/or
added memory, An integrated built-in transmitter receiver
and a retractable antenna 32 may be embodied, for example
to the flat panel display assembly 2. The antenna and
associated RF transceiver may be used for wireless com-
munications to/from an external communication network.
Many of the well-known notebook computer or personal
computer /O devices may be embodied.

An important feature of this embodiment is the dimen-
sions of the computer-display unit. It may be made conve-
niently larger than a 8.5x11 inch sheet of paper, so that one
can place one or more sheets of paper (or other relatively
thin flat objects) inside the closed clamshell like notebook
structure in a folding ot latching fashion. The user can safely
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carry papers from location to location without folding or
wrinkling them. Thus the unit can act as a carrying device as
well as a notcbook computer. The outside surfaces and edges
of nolebook compuler may be covered with leather, vinyl of
other type of soft material, for easy of hand carrying and
surface protection. Other parts may be embodied including
foldable short legs 9A and 9B, keyboard resting pads 16A
and 16B, built-in audio speaker(s) 30.

FIG. 2 shows the portable camputer with several parts
detached or disessembled. This embodiment may be nsed in
desktop computer system environments. The flat pane] dis-
play assembly 2 may be placed at an inclined angle, with
foldable leg support means 19A and 19B. The leg support
means may fold relatively flush to the backside of the
assembly 2 (motion range A) when not in use, via a simple
hinge 15. Vertical portions 19A and 19B may slide in and
out, in a telescoping type arrangement, to allow wide range
inclination angles. A pair of short legs 3 may be placed near
the front of assembly 2 that may also fold relatively flush
with the back of the assembly. Means may be included to
place the screen at a vertical orientation. A pen or stylus
input means may be associated with the display screen 4.
The pen or stylus means may include finger input (touch
patel) means, where one can write or point to area on the
display screen. The expandable hinge means 10 may be
removed from the assembly 2 and from the cover section 9
by & quick disconnect or disassembly means 5. Alternatively,
the hinge means may be fixed to parts 2 and 9. The hinge
means may be made of a relatively flexible material, such as
leather and vinyl. It may be corrugated as shown in the figure
s0 it can bend easily and expand as required. The hinge may
have & number of attachment slots 12 for the quick dis-
attachment or disconnection from hook mechanisms 13.
FIG. 2 shows the flexible hinge means 10 removed from the
other assemblies.

Cover section 9 may contain a battery power unit con-
taining one or more batteries and power circuit elements.
The battery power unit may be embodied with several types
ol batleries, including Lithium- ion or NiCd balterics. The
power unit may be a self contained battery package, having
an easy to read charge indicator 22 that indicates the state of
the battery’s electrical charge. Because all batteries have a
limited useful charge life, the package may be easily and
quickly disconnected from the keyboard section 16 and
replaced with another battery package. Spare battery pack-
ages and other spare parts could be carried in a separate
traveling case (not shown). ‘The keyboard section 16 may
have a full size QWERTY keyboard with movable tactile
keys. An electrical cable 20 may connect the keyhoard to the
computer-displny assembly 2. Although short cable is
shown, it may be a long cable or a flexible cable, so that the
keyhoard may be moved about if desired. Alternatively, a
wireless electromagnetic link may be embodied such as
infrared (IR) or RF links, which would replace electrical
cables 20 and 26. The cover section 8 may contain a wireless
handset 14, such as a cellular telephone transceiver. The
handset may have rctractable antcnna, small spcaker,
keypad, built-in microphone and a battery source. This
handset 14 may be capable of analog or digital cellular
operation, including AMPS, TDMA, CDMA, PCS, CDPD,
or equivalent types for communicating with wide area
wireless communication networks. The wireless unit 14 can
be easily removed from a cutout or recess area 35 in the
cover section 8. The recess area is made slightly larger than
the outside dimensions of the handset 14, so it can fit inside
the recess with a relatively snug fit. It is important the
handset be easily and quickly removed and replaced in the
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base unit. Alternatively, cover section 8 consist of the
handset itself, so that a separate cover section with recess
would not be required,

The portable computer system’s flexible hinge and the
cover sections should be made relatively thin so that when
the two halves are folded (rotated) closed, it will not be too
thick or heavy to carry with one hand. As shown in FIG. 1,
legs 3, 5, 19A and 19B may be folded roughly flush with
outside surfaces of the unit. The number cover sections are
not limited to three. The cellular handset is shawn in FIG. 2
may be connected to the computer system by an optional
electrical cable 26. A RF transceiver in the wireless tele-
phone would serve as the transceiver for the computer as
well. This embodiment might be desirable to reduce the
overall cost of the system. However, a wireless RF trans-
ceiver and modem may be located in the flat display panel
assembly 2 for voice or data communications. An antenna
may be embodied on the display assembly 2, with a retract-
able antenna 32, The display assembly may include the
computer system located within the assembly housing, The
advantage of this later embodiment is that the telephone 14
and computer system could be operated independently.

The portable computer system may also have means for
connection to a non-battery power source, as shown in FIG.
2, via a standard power line cord and plug 28. The system
may also have means for connection to an external wire
bascd wide arca communications nctwork 33, via cable 29.
The wire based wide area network may include one or more
telephone networks, cable TV networks and/or computer
LAN/WANs, Telephone networks may include POTS,
ISDN, ATM or other equivalent types. Several computer
interface connection means may be embodied, for example
interface slots/connectors as shown (27, 31, and 38). These
interfaces might include R/S 232, USB, 1EEE 1394,
PCMCIA, or other computer 1/O (serial or parsllel) connec-
tions. Useful connections may include a bus extender
connection, 50 that the notebook computer can be interfaced
to another more powerful computer. For portability reasons,
it is desirable that the modem or digital terminal adapter be
built into the computer system unit. Some means for soft-
ware loading should be included such as a floppy disk or
smart card, Internal mass memory of the computer system
could include ROM, flash memory, or other memory means.
Means for accepting PCMCIA cards, ROM cards or other
types of memory card may be implemented. Preferably, the
rystem may be emhodied with a very simall light weight and
low power mini hard disk. One or more IR communications
interfaces may also be implemented.

Other capabilitics such as FAX send/receive, speech
recognition, voice processing voice mail, telephony, and
E-mail functions may be implemented in the computer
gystem, A built-in microphone 36 and speaker 30 may be
cmbodied to support speech input/output and multimedia
functions. Preferably the display should be capable of full
color with a wide viewing angle. If the display is back lit, the
user should be allowed to switch the backlight “on”, “off”
and to a multiplicity of levels in between, The aperating
system of the notebook/PDA should be a GUI Lype such as
Windows™ 3,1/95, Windows CE™, MagicCap or acother
suitable GUY based computer operating system. The system
can be designed to support wide range of communication
connectivity and software compatibility.

FIGS. 3A and 3B show another embodiment of the
invention having a base unit or notebook computer system
100, a bandset unit 14 and a earset 34, This embodiment
shows a relatively thin fiat display panel assembly 2 having
adisplay screen 4. The system may also include a pen and/or
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finger input means 7 . The base unit has an expandable hinge
means 10 physically connecting the display assembly to the
other half of the base computer unit. The other half can be
comprised of several sub-assemblies including a ballery
power source section 9, keyboard assembly 16 and en
electronics housing section 8. The keyboard assembly con-
tains a keyboard unit 16A, which may contain a full-size
QWERTY keyboard unit. The housing section 8 may
include a wireless modemn or communications adapter
means. The expandable hinge means 10 should have an easy
access locking and unlocking means 10A, which can tem-
porarily lock the rotation of the two halves at the user's
desired angle. Electronic liousing section 8 may be attached
edge wise to-the keyboard assembly 16 by a quick attach and
release connection means. As shown in the Ggures, several
assemblies can be disassembled by pressing one or more
finger access tabs 8, Likewise, a battery source section 9
may be edgewise connected to the opposite edge of the
keyboard, via similar quick attach and release connection
mechanism having finger push tabs 5. The tabs may be
located on each side of the assemblies for quick and easy, but
safe, user disassembly, The connection means may include
means for secure physical attachment and connection of
electrical wires, located inside the subassemblies. Although
the sections may be ridge, the attachment mechanisms may
be may somewhat flexible, elastic or pliable, so that the
combination of asscmblics can bend slightly.

Battery power source unit 9 may consist of one or more
batteries with voltage regulation, AC/DC operation, power
management circuits and charging circuitry. In a preferred
embodiment the unit should be capuble of uccepting elec-
trical charge from an AC line. A important featurc cmbodi-
ment of the invention is means for quickly interchanging an
electrical power depleted battery power unit 9 with a freshly

charged battery unit, This may be accomplish by a combi- :

nation of finger push tabs 5, latches and hook means for
quick disconnection and re-attachment. In one intended
scenario a user may carry several spare battery packages in
a separate briefcase. When the attached battery package is
depleted, the user can quickly changed out the battery
sections. The user can then plug the depleted battery pack-
age into an AC line for 2 built-in charging operation.

1t is preferable that each of the major assemblies and
sub-ussemblies be made relatively thin for easy carrying.
The expandable hinge meaus should be made somewhat
flexible, elastic or pliuble so that the user may place rela-
tively thin flat objects inside the folded space of the
notebook- like unit, These thin objects may include sheets of
paper, cards, brochures, or similar relatively then flat items.
Linkages between the sections may be made somewhnt
yielding, pliable, elastic and/or stretchable. Although the
display device may be ridged, the other half of the notehook
may be embodied with thin flexible enclosures and other
structural components. Also, the fat panel display device
and assembly 2, 4 may be madeo fexible. Thin and flexible
keyboards are known to those in the art. ‘The other parts may
be adapted to have thin and slightly flexible mechanical
features. The two halves can be closed by hand and secured
by a fRap and snap means 43 or equivalent means. As
discussed above, the expandable hinge means 10 may be
made flexible and expandable by incorporating a multiplic-
ity of small folds or other equivalent means. If the uscr
places (hin objects between the halves of the base unit, one
or more sides could bulge out slightly, improving the physi-
cal object carrying capability of the notebook computer. This
abject carrying capability is an important feature for mobile
users who may be carrying the notebook almost everywhere
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they go. The user may securely place and latch paper sheets,
letters, memos, or other flat objects inside the notebook clam
shell structurc. A base unit hinge locking and unlocking
meuans 10A may also be embodied, so that the user can
quickly and easily temporarily lock the two halves of the
unit to a rotationally fixed state (and [ater un-lock them).
FIG. 3(a) also shows several other elements including a
small CCD video camera 46, built into the display assembly
for video conferencing and other uses. One or more built-in
audio microphones 36 may be embodied in the base unit.
Preferably one microphone should be located on the edge of
the notebook, as shown, so that the user may be in voice
communications with other while the unit is closed. One or
more audio speakers 30 may be built into the base vnit. One
or more compartments 47 and 48 may be embodied at
convenient locations to store attachments for use with the
mobile computer system. A telescoping antenna 32 may be
embodied into the base unit as shown, or it may be built-in
the unit and not exposed. Although the base unit 100 can be
a self-contained unit, it may work with other optional
attachments, such as a wireless cellular-like handset 14 or
earset 34, as shown in FIG. 3(c). The handset 14 may operate
roughly equivalent lo conventiona] cellular telephone hand-
sets with a built in power source, providing voice and/or data
communications to wide area communications networks.
The earset 34 has a small low power RF transceiver, andio
microphone, audio speaker and small battery source, which
is capable of fitting into the user's ear. The wireless earset
unit may be used for hands free applications. The user may
then walk sround while communicating with the handset or
earset. If one is using the earset he/she may also use a pen
input means 7 or keyboard 16 while in eudio communica-
tions. For semi-private voice communications, some users
may prefer using the handset 14, with hand set speaker 14A,
handset key pad 14B and handset microphone pickup 14C.
If one is using the handset or earset, the base computer
unit 100 may bc placcd some distance away from the user,
typically in the same room or nearby rcom. The base
computer unit may be designed for a higher transmitting
power level, The base unit may be designed to allow the user
to switch between a high or Jow level transmitiing and
receiving power levels. The earset 34 or handset 14 can be
designed for a much lower RF transmit and receiver elec-
trical power levels, because the base computer unit 100 can
be place a relatively short distance away (typically from a
few feel (o about Lifly feet). Thus, the base unit 100 may
relny RF communications between the handset or earset and
an external wide arca communications network. The base
unit could safely embody a more powerful RF transmitter
resulting in a larger signal to noise ratio. This will result in
improved wireless communication to and from wide area
networks that may have antennas several miles away. A very
important advantage of this invention is that the user has the
option of having very low electrical powet electromagnetic
fields near his/her’s head, thus improving the health and
safety aspects for the user. Since less power is required for
the handsot 14, it can be thinoer and smaller then a standard
cellular handset. Thus the handset can be smaller and easier
to place in the user’s pocket. The carset can be made vary
small so that the uscrs can leave it in his/her’s ear for long
periods of time and have onc's hands free for other uses.
FIG. 3(b) shows the base unit computer-display unit 100
in a closed configuration, in which one may carry it under
one’s arm. Since the unit is typically battery powered and
contains electronics for a wireless voice and PCS like
operations, one could use it for voice/data communications
while carrying it about (.e,, in transport). The user may
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speak towards one or more microphones 36 located along
the top edge. The user will be able to Lear the other person(s)
talking, through audio speakers 30 located conveniently on
the base unit, A small telephone keypad could be located
behind a protective door 41, for convenient dialing of a
telephone number. The door may be a simple sliding door
device or mechanism. The antennz 32 may be u sliding
telescoping type. A simple display indicator 22 may show
the electrical charge state of the battery source. A plurality
of switches and indicators 46 may be located along one edge
of the base unit for easy viewing and access. Such switches
and indicators may include: an On-Off switch, Mode Switch
(for voice, data, and video modes, etc.), high/low power
transmit switch, ring/alarm mode and/or speaker/mic mode
(for earset, handset, ete.). For securing the twa halves of the
base unit, a flap 43 made of a simple expanding material,
which may include a snap means at one end and may be
secured with a pin and/or pivot meuns. The flap would then
snap to secure the flat panel display assembly 2 and cover
assembly (9, 16, 8). InFIG. 3(a), the flap 43 is shown rotated
in the opposite orientation for clarity only. Other securing
means may be embodied that are know to those in the art.

FIG. 4(a) shows the portable computer system or
computer-display unit 100 covered with & thin soft protec-
live material or film, such as leather or vinyl. This material
will protect the unit when it is bumped and/or banged into
hard objects while in the use in fleld or office envitonments.
The protective material may have a texture or roughen
surface (as indicated in the figure), which would also pro-
vide for a relatively high mechanical friction; so it will be
casicr to carry under one’s arm. Holes or cutouts may be
embodied in the protective cover for viewing and/or using
the various indicators, switches and keypads. A zipper
securing means 4S may be embodicd with the notebook, as
shown in FIG. 4(a). The zipper means may be attached to the
leather or vinyl covers so that the unit can be zipped closed
to secure and protect objects placed inside the notebook. A
pull tab 45A of the zipper means is shown in the figure. This
embodiment would be especially applicable in rugged or
harsh environments. A strap 50 may be attached to the unit
so that the user may temporarily store it on a hook for
example. FIG. 4(b) shows an embodiment of the battery
power source section 9. As in previous embodiments, it may
be detached from the noteboak computer-display unit. A
spring loaded pull out power cord 9B may be embodied, so
that the user can conveusiently pull out the power cord to
electrically charge the package. The power cord and plug
may be easily retracted inside a cutout space on the side of
the subassembly. Several adjunct attachments and/or acces-

sories may be carried in small compartments in the notebook
" unit. In addition, accessories and attachments may be carried
in a separate briefcase or like carrying case (not shown in the
figures). Such accessories may include line power, supply
and cord, extra battery power source section 9, spare earsets
34, spare handsets 14, external hard drive, external CD
ROM drive, external mouse, spare styluses and/or spare
video cumeru/lenes 46.

An important advantage of this notebook computer unit
invention is that it can be operational when it is in the closed
configuration. Thus, while carrying the unit in one’s liaid or
under one's arm, the user can perform voice, data andfor
video communications. The notebook unit can be used in an
open configuration on a desktop, airline tray or wide variety
of other computing environments. The unit can be config-
ured for wire based or wireless communication operations.
The unit can be used for gencral purpose computing, net-
work computing, pen input computing, PCS/Cellular, data/
video conferencing, on-line network computing and data
collaboration applications. The notebook unit can be used as
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a personal organizer or personal information manager, such
as a compwier equivalent of the Franklin Planner™ or
equivalent planners. A multiplicity of personal computing
applications may be embodied on its computer. The unit may
be capable of wire or wireless comumunications, linking it to
multiple handsets and earsets. The notebook computer unit
may have a plunality of electrical connectors along the edges
or other convenient locations for connection to & plurelity of
external devices, including but not limited to: modems,
network interface cards, hard disks, foppy disks, and bus
extender enclosures,

Preferably the notebook assemblies should be made rela-
tively thin and light weight that would be an advantage in
mobile use. For example, the flat punel display assembly 2
should have a thickness of roughly 0.75 inch or less. The
cover assembly may be comprised ol the batlery power
source section 9, keyboard assembly 16, and external com-
munications section 8 should have a thickness roughly 0.75
inch or less, so that the folded total thickness of the unit
could be 1.5 inches or less, However, an overall thickness of
one inch (i.e. 0.5 inch for each half), or less, may be
preferred. A keyboard unit located in keyboard section 16
that may be Model KFNR available from Alps Electric Co.
[td. This keyboard unit has a thickness of 10 mm, a 3 mm
key travel, a 1 mm over travel and a minimum key pitch of
18 mm. Alps Electric also has introduced a 7.5 mm height
keyboard assembly a full size keyboard, capable of high
speed typing without operator tiring.

FIG. § shows another alternate compnter notebook
embodiment, consisting of a somewhat smaller size flat
panel assembly 2, display screen 4, pen/stylus means 7 and
a roughly transparent display panel cover 17. The flat
display panel could be an LCD, FED, or other type of flat
panel display, The panel cover 17 could be made of a hard
rigid material or a durable soft polymer material that is
roughly transparent to a range of electromagnetic radiation
frequencies. This cover may be made optically transparent to
let the ambient room light to impinge onto a plurality of
photoelectric light sensors 41A, 41B and 41C, which may be
placed onto the display panel assembly 2. The photavoltaic
or photoelectric light sensors may convert ambient room
light to electrical voltages. These sensors may provide
power energy to power the unit. The sensors may also help
change the unit’s battery source. Thus, with the roughly
transparent cover 4 closed over the display panel assembly,
some light rays will be transmitted through the cover.
Photons from the ambient light are converted to an electric
voltage, via the sensors and energy conversion circuitry that
is applied to the computer unit’s power source. Even if the
computer unit is turned oft and cover closed, the sensor
could still be charging its batteries. The roughly transparent
cover 17 may be made flexible layers of polyester, polycar-
binate or other suitable materials. An advantage of this
embodiment is an imptovement in maintaining power to the
notebook unit for longer periods compared to prior art
battery powered units. Ioformation on the display screen
may be viewable even with the cover 17 is closed over the
(lat panel display assembly 2. Viewing of the display screen
with the cover closed is an improvement over the opaque
covers of conveational notebook computer and PDAs.

F1G. 6{a) shows another embodiment of a thin light
weight notebook computer or PDA unit. The cover panel 17
contain a keyboard 16A, which may be a membrane type
keyboard. The flat panel display assembly 2, with its display
screen 4, is aftached to the cover pane] 17 by an expandable
hinge means 10. The hinge means, which may be elastic or
pliable, should be capable of being rotated over angles A.
The hinge means should be capable of rotaling through
roughly 360 degrees, so that the two halves may be folded
back onto each other as shown in FIG. 6B. In the configu-
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ration of FIG. 6B, the notebook unit can be held in one's
arm, and the display screen can be written onto by a stylus
or pen. The unit could also be placed onto the table or desk
for convenient viewing. The cover keybound gssembly 17
can be closed to a hold loose sheets of paper, brochures, etc.
1t this latter case, the size of the panel halves should be
slightly lurger than 8.5" by 11" to facilitate one camrying
.loose sheets. BExpandable hinge means 10 is designed to
expand to accommodate a relatively thick stack of docu-
menls. Hinges may be made of pressed pliable corrugated
plastic sheets can accommodate 0.5 inch or more gaps,

Various battery power sources 9 may be used in the above
embodiments, including smart-battery technology having
rechargeable balteries. They may be mude capable of moni-
toring themselves for electrical charge level. Batteries that
are suiluble for this smart batlery lechnology include nickel-
metal hydride (NiMH) and lithium-ion (Li-ion) types.
NiMH batteries are more sensitive to overcharge than NiCd
batteries. Care must be taken to avoid overcharging that
causes heating, which is damaging to the NiMH cycle life
and capacity. Li-ion batteries require tight battery manage-
ment for safety purposes. NiMH batteries are available from
Sanyo Energy USA. Seversal power management and smart-
battery devices are available. Duracell has a smart recharge-
able battery with intelligent power management circuits for
charge level gauge means, as disclosed above. The gauge
may constantly show the state of the total battery charge.
Advantages of an intelligent battery managcment system
include customer notification of charge state, longer mobile

~ operation times, longer battery lifetimes and faster charge
times. The rechargeable baticry and power management
circuit may collect and communicate the present and pre-
dicted battery data to the host notebook computer under
software control.

Wireless communications adapters or modems disclosed
in the above embodiments may consist of analog or digital
transmitter and receivers, having control circuitry for celh-
lar AMPS, PCS, CDPD, and RF links to wide area commu-
nication networks. The communication means disclosed
herein may make use of long distance or short distance
communications techniques, methods and equipment. Com-
munication techniques may include several types of digital
multiplexing and command access schemes such as TDMA,
CDMA, GSM, or a combination thereof,

FIG. 7 shows a block diagram of the system elements and
associated circuitry, hardware. firmware and software. A
microprocessor 38 controls most of the system elements. A
computer system 1/O bus 60 is shown interfacing several
system elements. Many types of microprocessors may be
embodied, including 16, 32 or 64 bit processors, The micro-
processor may a complex instruction set computer (CISC) or
a reduced instruction computer (RISC) compuler types, or a
combination of the two. CISC microprocessors that may be
embodied, including the Pentium P5 manufactured by the
Intel Corporation, the 68000 series microprocessors made
by Motorola Corporation. Many types of RISC processors
may be embodied, including the ARM series, the UltraSpac
by Sun Micro Systems, the SH Series by Hitachi, PowerPC
by Motorola and IBM and the MIPS R4000 series by several
sources. The above manufactures’ references and menuals
are hereby incorporated by reference. Since electrical power
dissipation is very important in portable systems, RISC
microprocessor may have an advantage with smaller tran-
sistor counts, low voltages and fully static designs. RISC
processors are available at an operating voltage of only 2.0
volts, RISC processors using 0.5 micron CMOS processes
have resulted in die sizes for core functions of roughly 4
mm?. RISC processors can deliver 300-400 Mips/W. Micro-
processor 38 may support several types of /O buses
(typically 32 bit wide), such as VL or PCI type buses.
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Microprocessor and 1/0 busses are well known to those
gkilled in the art. ‘

A Microsofl Corporation’s Windows® operating system
goftware may be embodied in the computer system. For
these system:;, the microprocessor CPU should be at 32 or
64 bit processors, capable of clock speeds in the 100MHz or
more. The microcomputer system may alsc consist of one or
more 1/O port means 62. A PC Card interface 27 may be
embodied for bus expansion, extended memory or other
added circuity having access to the main bus 60. A mass
memory device 42 may be embodied in the system, which
typically is a magnetic disk memory hard drive. Many
devices may be connected to the computer systen, including
a smart card interface 46 and keyboard 16. A touch panel and
pen input means 7 may be embodied in the system; which
may be sepurale or inlegraled. Examples of such (ouch pen
devices are available from Elo Touch Systems Inc. in Oak
Ridge, Tenn., MicroTouch Systems Inc. in Methuen, Mass.,
and Carroll Touch Corp. in Round Rock, Tex. Pen and touch
panel combinations means are available from Scriptel Corp.
in Columbus, Ohio for the tablet, and Symbious Logic in
Colorado Springs for an IC controller. Other pen and touch
devices are available from Phillips Semicoriductor, Sunny-
vale Calif. Other more traditional cursar cantro! devices 56
may be embodied, such as a mouse, trackball, touch pad, or
force transducer. Preferably, most of these components
should be sufficiently small as to fit into relatively thin
display assombly 2.

The flat display panel device 2 is be interfaced to the
system bus 60 through display controller circuitry 44.
Preferably, the display controller should be capable of VGA
or SVGA display formats. Integrated into the display con-
troller may be a BitBlt engine (to accelerate graphics),
RAMDAC memory, clock synthesizer and display frame
buffer. A digital signal processing (DSP) co-processor 48
may be embodied. The DSP may accept data from many
sources including a microphone 36 and video data source 43.
The DSP or microprocessor may output signals to one or
more audio speakers, as shown as 10A and 10B, Video data
may be in either analog or digital form. Microphone 36, and
speaker(s) may be embodied in the handset or earset of the
previous figures. Video data may be pre-processed by a the
DSP. Video sources may include output from video cameras.
VCR, broadcast TV, satellite TV or cable TV,

BExternal communication means 54 may be connected to
the bus, which may be capable of fast two way dota
transfers. The communications means 54 should be capable
of controlling communications to and from a plurality of
wire and wireless commuuication systems. These include
wire based telephone means 53 and wireless communication
means 51, The systemn may include an antenna means 32 for
transmitting and receiving electromagnetic radiated signals.
External communication means may be connected (o one or
more information or communication service providers,
These service providers may include telephone services
(RBOCs, LEC), on-line computer networks, Internet service
providers, cable MSOs and/or long distance telephone firms.
They also may include cable TV companies, satellite TV
scrvice, and LAN/WAN communication network providers.
The external /O port means 62 may be connected to a
Universal Series Bus (USB) and/or an IEEE 1394
(Firewire®) type I/O bus.

FIG. 8 presents a typical flow diagram of computer
programs executing in the system of the embodiments
disclosed herein. After a power-on action 60, the system may
enter a standby power on mode 62. A power management
program 66 may then be execute followed by a self ding-
nostic routine 68 that tests the major hardware and firmware
elements of the system. If the test fails, a failure report 66
may be generated and either displayed or stored, If the test
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passes, the operating system (OS) 70 may be loaded and
executed. With the OS loaded successfully, the system waits
for incoming data and/or voice calls 72. The system may
automatically cator a default system mode, or the user can
select one or mode computer or commununication modes 76.
The user has the option of selecting several operating modes,
which may include a conventional computing mode 78, a
wireless data conununications mode B0, and a wireless voice
comumunications mode 82. A conventional computing mode
includes typical PC computing or PDA computing. While in
any of the above modes, base nnit to external communica-
tions operations 79 may be controlled, which includes
data/voice wire and wireless options. Control code 81 may
control the bidirectional handset or earset to base unit
commumications operations. These operations may execute
roughly simultaneously or on a time shared bases, as indi-
cated by connection 83. Under program control, either the
wireless handset or the earset may communicate data first
between the hase unit, then the base unit may relay the data
to/from the extermnal communications network. The above
communications may involve two way or bidirectional
communications, including many types of data (including
text, voice, graphics, video and/or images).

Many types of compuier application programs may be
executed by the computer system. For example, one or more
telephony programs 84, office/personal productivity pro-
grams 86, electronic mail or voice mail 88, and Internet/Web
hrowsing programs 90 may bhe used. Other PDA, PC or
workstation programs may also be executed. One or more
programs (algorithms or routines) 96 may be used to control
this multiple program or system modes; this may include
program coordination, scheduling and execution. Programs
to control the mobile communications rclay functions 98
may be embodied. Users may have the option to exit the
application programs 100. Typically, afier the applications
have been closed, the user may exit the operating system
102. After the system exits the OS, the system may still may
be in a standby power mode 104, in which the sysiem can
answer and process incoming calls, plus service other
requests for other processing tasks. Users may have the
option of turning off (or removing) all power to the unit 106.

1t should be further understood that, although a preferred
embodiment of the invention has been illustrated and
described hercin. Changes and modifications can be made in
the described arrangements without departing from the
scope of the appended claims. Other embodiments,
additions, and improvements will be obvious to thosc with
an ordinary skill in the relcvant art.

I claim:

1. A method for handset unit communication comprising
the following steps in any order:

n) transmitting first data via wireless communication to a
local area communication base unit a relatively short
distance away;

b) receiving second data via wireless communication
from the local area communication base unit a rela-
tively short distance away,

¢) using said handset unit to communicate, selectively, the
first and second data to and from the local area com-
munication base unit and to communicate third and
fourth data to and from an external wide area network,
wherein the communication of the first, second, third
and fourth data are not necessarily performed
simultaneously, and wherein the transmit power level
of the handset unit when transmitting to the local area
communication base unit is lower than when (ransmit-
ting to the external wide area network; and

d) wherein the first and second data include data format-
ted for computer e-mail.
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2. The method for handset unit communication as recited
in claim 1, wherein said handset uait is configured to a
personal digital assistant (PDA) having PDA functions in
addition to handset unit communication functions.

3. The method for handset unit communication as recited
in claim 1, wherein said handset unit is a cellular telephone
unit.

4. The method for handset unit communication recited in
cleim 1, wherein the handset communicates with multiple
handset units or earset units.

5. The method for handset unit communication as recited
in claim 1, wherein said handset unit is adapted to access the
Internet.

6. The method for handset unit communication as recited
in claim 1, wherein said handset unit is configured to
function as a hands free speakerphone, wherein & user has an
option to speak toward a microphone located on the handset
unit, wherein the distance from the user’s mouth is substan-
tially larger than a conventional telephone handset,

7. A method for handset unit communication comprising
the following steps in any order:

a) directly communicating bi-directional wireless voice
and computer data including wireless data networking
communicating data selectively to and from a local area
base unit and an external wide area network;

b) transmitting a first wireless radio frequency (RF) signal
comprising said data selectively to said local area base
unit and to the external wide area network, wherein the
data is not necessarily transmitted simultaneously to the
Jocal ares base unit and to the external wide area
network and wherein the first wireless RF signal trans-
mit power level transmitted 1o the local area base unit
is lower than the power level requited to (ransmit the
signal to the external wide area network;

c) receiving a second wireless RF signal comprising said
data from said local area base unit; and

d) wherein said handset unit data includes data formatted
for e-mail,

8. The method for handset unit communication as recited
in claim 7, wherein said handset unit is configured to data
networking functions communicating with one or more
handset units forming a local area network.

9. The method for handset unit communication as recited
in claim 7, wherein the handset unit is configured to com-
mupicate with said external wide area network, wherein the
external wide area network is substantially the Internet.

10. The method for handset unit communication as recited
in claim 7, wherein said handset nnit communicates with an
carset unit.

11. The method for handset unit communication as recited
in claim 7, wherein said handset unit is a wireless cellular
telephone unit.

12. The method for handset unit commmnication as recited
in claim 7, wherein said handset unit is configured to send
and receive e-mail via said external wide area network.

13. The method for handset unit communication as recited
in claim 7, wherein said handset unit is configured to
communicate voice and audio information.

14. The method for handset unit communication as recited
in claim 1, wherein the wireless voice and computer data is
relayed to the external wide area network by the local area
base unit,
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67 ABSTRACT

A smal! light weight modular microcomputer based computer
and communications systems, designed for both portability
and desktop uses. The systems make use of a relative large flat
panel display device assembly (2), an expandable hinge
device (10), battery power source (9), keyboard assembly
(16), and wireless communications devices (32, 51). The
systems are capable of bi-directional realtime communica-
tions of voice, audio, text, graphics and video data. Both
wire-based or wireless communications methods and devices
are implemented. Wireless communications devices may
include one or more telephone-like handsets (14) and/or ear-
set (34). The wireless communication devices may inclnde
one or more antennae (32), Systems can be configured in a
portable arrangemen! similar to conventional personal com-
puters, but can be quickly and easily disassembled and re-
assembled for office desktop uses, Systems may consist of a
base computer unit (100) comprising wireless communica-
tion devices may act as arelay station relaying voice and other
data between the handset or earsct and external wide area
communications networks. The system may be capable of
performing, personal digital assistant (PDA), cellular tele-
phone, conventional notebook computer, desktop computer
[functions.

8 Clalms, 9 Drawing Sheets
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NOTEBOOK COMPUTER WITH
REPLACEABLE BATTERY UNIT

RELATED APPLICATION

The present application is divisional application of U.S.
patent upplication Ser. No. 09/391,966, filed Sep. 8, 1999
which was a divisional application of U.S. patent application
Ser. No. 08/832,923 flled Apr. 4, 1997 that issued as U S, Pat,
No. 5,983,073. Each of the related applications is incorpo-
rated by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to porteble personal computer sys-
tems with external communication means, which can be used
by an individual in both desktop and mobile environments.
The computer system involves a relatively large color flat
panel display, conventional microcomputer system, and a
plurality of human interface means. In particular, it relates to
a computer unit, having a light weight thin notebook-like
computer structure that is capable of performing personal
digital assistants (PDA) like functions and wireless external
communications of voice, text, graphic and image data.

2. Description of Prior Art

There are several shortcomings with prior art notebook
computers, PDAs and wireless telephone units, Notebook
computers have a relatively large flat panel display device, a
full alphanumeric keyboard and battery power. PDAs are
small handheld units with a small LCD display, small key pad

and touch pen. PDAs arc designed to be placed in one's’

pocket or purse for maximum portability. A problem arises
when customers desire large high resolution color display for
both portable and desktop applications. To use a computer
system for both portable and desktop uses, the customer must
purchase multiple systems. The cost of colar flat panels are
still too expensive for most customers to by two display
monitors, one display for desktop and one for the portable
applications. Many customers require functionality ofa desk-
top computer, notebook computer and PDA, but it ismuch too
expensive to purchase mmultiple CPUs, displays, and key-
boards.

U.S. Pat. No. 5,189,632 of Paajanen et al disclosed a hand
held computer unit with an antenna and wireless RF cormmu-
nication capability, small flat panel display and a keyboard, in
a partial clam shell type structure, However, they do not teach
expandable hinge means, base station for handset relay func-
tions, or cover latching function. U.S. Pat. No. 5,327,486 of
WollTet al teach a conventional laptop computer with antenna
and RF communications to a radio network and local
exchange telephone network. However, they fail fo teach
expandable hinge means, edge hinge means, handset means
or base station relay fonctions. U.S. Pat. No. 5,459,458 of
Richardson et al teach a virtual pager and data terminal sys-
tem. However, they do not teach notebook like computers,
base unit station or personal/PDA computing. U.S. Pat. No.
5,008,927 of Weiss et al teach a computer and telephone
system with a display screen on a conventional telephone
structure keyboard unit. However they fail to teach notebook
like structure, wireless communication or handset relay func-
tions. U.S. Pat. No. 5,196,993 of Herron et al teach a laptop
computer with a removable [ut panel display with built-in
support feet for desktop support, However, they fail to teach
expandable hinge means, exterior communications functions,
cover latching functions or computer display assembly. U.S.
Pat. No. 5,200,913 of Hawkins et a] teach a laptop computer
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with flat panel display and pen input means. However, they
fail to teach expandable hinge means, edge mounted hinge or
{atching functions.

Wireless hand held computer devices, such as cellular and
Personal Communication System (PCS) telephones,” have
limited display capabilities. Piror art wireless computer units
have display screens that are small (1.5-2.5" diameter), and
they lack interactive capabilities to be successful for text,
graphic and video applications. Some prior art notebook and
laptop computers have integrated wireless communication
means, but they are too large and bulky to be successful for in
mobile uses. Prior art wireless devices do a poor job of pro-
viding voice, data and video communication functions. Typi-
cal wireless computer systems have display screens that are
too small and have limited computing power. Prior art laptop
and notebook computers are too heavy to carry for long
periods. Inventions herein solve these problems by embody-
ing a unique relatively thin notebook-like computer system
that is capable of: being: (1) opened like a notebook, (2)
quickly disassembled and re-assembled, (3) used for handset/
earset communications relay operations and (4) used in a
wide variety of computing, collaboration, communications
and conferencing applications.

Inventions described herein are based on several Disclo-
sure Documents submitted to the U.S. Patent and Trademark
Office, including Document Nos. 353691, 363753, 368165,
and 377365. Invenlions herein solve several prior art short-
comings, resulting in new modular integrated computer sys-
tems. The inventions as described below can be quickly con-
figured to desktop, notebook, wireless and/or PDA
embodiments. Thus, the user will be able to purchase a single
computer system and pay much less money than conventional
systems.

SUMMARY OF THE INVENTION

An object of this invention is to provide a modular multiple
function display-computer system, where one can use the
same relatively high resolution color fiat panel display in both
a desktop and mobile enviropments.

Another object of this invention is to provide means to
reduce the cost to the customer of owning several expensive
computer systems, by combining in one system the capability
of performing both office desktop and portable/mobile com-
puting and communications applications. Thus the invention
herein saves the user the cxpense of purchasing separate
computer systems for desktop uses, notebook computer uses,
PCS uses and PDA uses.

Still another object of this invention jnvolves means to
quickly configure a modular notebook or PDA-like computer
system into a plurality of system configurations for personal
computer and wide area communication operations.

Another object of this invention is to provide for a rela-
tively thin and light weight computer unit to be carried undet
one’s arm in a notebook-like fashion, yet have sufficient
computing power to execute a wide range of conventional
computer and communications applications.

Still another object of this invention is to provide for bi-
directional communication of voice, audio, text, graphics,
image and/or video data to wide area communications net-
works where one or more users may communicate with other
users with appropriate apparatus, The communication may
realtime or store forward type conununications.

Another object of this invention involves hardware and
program software to contral cellular or PCS communications,
combined with a light weight mobile notebook or PDA like
unit. The unit or system would act as a computing platform
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and base communications relay station. The system or unit
may then relay voice and data to/from a handset unit or earset
unit, where the base unit relays the this voice and data infor-
mation to/from a wide area communication network.

Still another object of this invention involves means for
quick disconnection or disassembly and subsequent connec-
tion or assembly of key component of the system, such as
battery power unit, communication adapters (modems) and/
or wireless telephone units.

A still further object of this invention is to use the same
display-computer system assembly, comprising of relatively
large high resolution color fiat display pane! and a powerfuil
CPU with large memory, etc., and combining them ina modu-
lar fashion with a thin keyboard, battery power source,
modem, and wireless communications means.

Another objective of this invention is to provide means for
integrated telephony functions on a portable computing plat-
form, with powerful microprocessors running Windows oper-
ating systems for a wido range of computing and communi-
cation functions.

A still further objective of this invention is to provide for
full Internet access on a wireless mobile platform, where the
user can access the world wide web and execute most of the
available Internet browser functions and plug-ins. The com-
puter system would be capable of performing most of the
Internet data access, download, upload and conferencing
{unctions

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of a portable compuler
with a notebook clamshell-like structure,

FIG. 2 shows a perspective view of a modular portable
computer system in desktop configuration.

FIG. 3(a) shows a notebook like portable computer in an
open state.

FIG. 3(b) shows the notcbook like computer in a closed
state.

FIG. 3(c) shows a handset telephone unit and earset unit.

FIG. 4(a) shows a notebook or portable computer with a
protective covering material.

F1G. 4() shows an electrical power source unit,

FIG. 5 shows a PDA like unit with a roughly transparent
cover half.

FIG. 6(a) shows a notebook or PDA in a partial open state,

FIG. 6(&) shows the notebook or PDA in a reversed open
state. .

FIG. 7 shows block diagram of the computer system and
associated elements.

FIGS. 8(a) and 8(b) shows a flow diagram of the computer
system programs and operations.

DETAILED DESCRIPTION

FIG. 1 shows a computer system, to be operated by a
person or user, where the unit has a conventional notebook
clarshell-like structure. The computer system as used herein
can also be referred to as a portable computer system, com-
puter-display unit or base unit, and shall also include the
terms: personal computer, notebook computer, sub-notebook
computer or Personal Digital Assistant (PDA). The computer
systen as disclosed lierein typically comprises of a flat panel
display assembly 2, which includes a display panel and screen
4 and other components described below. An expandable
hinge means 10 connects the flat panel display assembly and
cover assembly (8, 9 and 16). Expandable hinge means 10
may be embodied many ways including using flexible mate-

20

25

30

40

50

55

63

4

rial that is corrugated, having its groves running paralle] to the
edge of the notebook structure. Cover assembly may consist
of two or more sections, such as a first cover section 8, second
cover section 9, and a keyboard section 16, One or more of the
cover sections may be quickly disassembled from each other
by the user. To avoid accidental disassembly, means may be
embodied where the user must simultaneously press two push
buttons 5, for example one on each side of the structure, in
order to disconnect the sections. The portable computer sys-
tem may also have an inside protective sheet member 4A
attached to the inside the fold of the computer system. FIG. 1
shows a partially open notebook-like structure, but it may be
closed all the way shut and secnred, by a securing strap means
8A, This strap meeans may be secured to the other side of the
display assembly 2 hy Velcro like strips, for temporary secur-
ing and un-securing, with one’s fingers. One purpose of this
foldable embodiment is to provide the computer user with a
handy portable notebook computer that: (1) when closed, one
can easily carry, cradled in one hand under one’s arm, and (2)
easily opened for access to the computer indicators and con-
trols. .

The flat panel display assembly 2 may be a monochrome or
color liquid crystal displays (1.CD), such as those manufac-
tured by Sharp Electronics, NEC Electronics, Toshiba Cor-
poration or others. The display panels screen sizes may be 10
to 14 inches or more in diameter. The display pixel arrays may
be 640 by 480 (VGA), 800 by 600 (SVGA), or 1024 by 768
(XGA). Color depth should be six bits, and the response time
should be 45 to 50 milliseconds (t,,+t,,). Brightness of the
screen should 70 Cd/m? and contrast ratio be at least 100:1,
where 250:1 is be preferred.

LCD panels from Sharp Electronics may be used in the
embodiments. Applicable LCD Models include LQJ 1DS01,
LQ12DS01, LQ12DX0! and LQ12X12. These panels have
screen sizes of either 11.3 or 12.1 inches measure along their
diagonal. Bach panel is capable of a color depth of 6 bits/sub-
pixel, a response time of 80 ms, brightness of 70-150 cd/m>
and a contrast ratio of 100:1. LCD panels from NEC may also
be used, such as NL10276BC24-04, NL8060BC31-02,
NL8060BC31-01, and NL8060BC29-01. These panels are
capable of 6 bit color depth, 50 ms response time, 70 cd/m?
brightness and 150:1 contrast. Toshiba panels that may
embodied include: LTMI11C016, LTMI12C236, or
LTM12C258, which are capable of 50 ms response, 70 cd/m?
brightness and 100:1 contrast. Manufactures’ references and
manuals for each are hereby incorporated by reference.

Several 1/0 slots and/or conncctors may be embodied at
one or more edges of the flat panel display assembly 2. FIG.
1 shows access slots to a floppy disk 28, external communi-
cation means 27, printer connector 31. Other external con-
nection means may be embodied. Several connector means
may he emhodied, including auxiliary video connector, COM
ports, and/or mouse/game ports. PCMCIA PC card 40 may be
included for adding fax/modem, network interface (wire or
wireless) external communications and/or added memory. An
integrated built-in transmitter receiver and a retractable
antenna 32 may be embodicd, for cxample to the flat panel
display assembly 2. The antenna and associated RF trans-
ceiver may be used for wireless communications to/from an
external communication network. Many of the well-known
notebook computer or personal computer /O devices may be
embodied.

An important feature of this embodiment is the dimensions
of the computer-display unit. It may be made conveniently
larger than a 8.5x11 inch sheet of paper, so that one can place
one or more sheets of paper (or other relatively thin flat
objects) inside the closed clamshell like notebook structure in




Case 3:09-cv-016%JAH-WVG Document1 Filed 0761/09 Page 123 of 129

US 7,509,142 B2

5

a folding or Jatching fashion. The user can safely carry papers
from Iocation to location without folding or wrinkling them.
Thus the unit can act as a carrying device as well as a note-
book computer, The outside surfaces and edges of notebook
computer may be covered with leather, vinyl of other type of
soft material, for easy of hand carrying and surface protec-
tion. Other parts may be embodied including foldahie short
legs 9A and 9B, keyboard resting pads 16 A and 16B, built-in
audio speaker(s) 30.

FIG. 2 shows the portable computer with several parts
detached or disassembled. This embodiment may be used in
desktop computer system environments, The flat panel dis-
play assembly 2 may be placed at an inclined angle, with
foldable leg support means 19A and 19B. The leg support
means may fold relatively flush to the backside of the assem-
bly 2 (motion range A) when notin use, via a simple hinge 15.
Vertical portions 19A and 19B may slide in and owt, in a
telescoping typearrangement, to allow wide range inclination
angles, A pair of short legs 3 may be placed near the front of
assembly 2 that may also fold relatively flush with the back of
the assembly. Means may be included to place the screen ata
vertical orientation. A pen or stylus input means may be
associated with the display screen 4. The pen or stylus means
may include finger input (touch panel) means, where one can
write or point to arez on the display screen. The expandable
hinge mcans 10 may be removed from the asscmbly 2 and
from the cover section 9 by aquick disconnect or disassembly
means 5. Alternatively, the hinge means may be fixed to parts
2 and 9. The hinge means may be made of a relatively flexible
material, such as leather and vinyl. It may be corrugated as
shown in the figure so it can bend easily and expand, as
required. The hinge may have a number of attachment slots 12
for the quick dis-attachment or disconnecticn from hook
mechanisms 13. FIG, 2 shows the flexible hinge means 10
removed from the other assemblies.

Cover section 9 may contain a battery power unit contain-
ing one or more batteries and power circuit elements. The
battery power unit may be embodied with several types of
batteries, including Lithinm-ionor NiCd batieries, The power
unit may be a self contained battery package, having an easy
to read charge indicator 22 that indicales the state of the
battery's elecirical charge. Because all batteries have a lim-
iled useful charge life, the packuge may be easily and quickly
disconnected from the keyboard section 16 and replaced with
another battery package. Spare battery packages and other
spare parts could be carried in a separate traveling case (not
shown). The keyboard section 16 may have a full size
QWERTY keyboard with movable tactile keys, An electrical
cable 20 may connect the keyboard to the computer-display

-assembly 2. Although short cable is shown, it may be a long
cable or a flexible cable, so that the keyboard may be moved
about if desired. Altemnatively, ¢ wireless electromagnetic
link may be embodied such as infrared (IR) or RF links,
which would replace electrical cables 20 and 26. The cover
section 8 may contain a wireless handset 14, such as a cellular
telephone transceiver. The handset may have retractable
antenna, small speaker, keypad, built-in microphone and a
battery source. This handset 14 may be capable of analog or
digital cellular operation, including AMPS, TDMA, CDMA,
PCS, CDPD, or cquivalent types for communicating with
widc arca wireless communication networks. The wireless
unit 14 can be easily removed fram a cutoul or recess area 35
in the cover section 8. The recess area is made slightly larger
than the outside dimensions of the handset 14, so it can fit
inside the recess with a relatively soug fit. It is important the
handset be ensily and quickly removed and replaced in the
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base unit, Alternatively, cover section 8 consist of the handset
itself, so that a separate cover section with recess would not be
required.

The portable computer system's flexible hinge and the
cover sections should be made relatively thin so that when the
two halves are folded (rotated) closed, it will not be too thick
or heavy to carry with one hand. As shown in FIG. 1, legs 3,
§, 19A and 193 may be folded roughly flush with outside
surfaces ofthe unit. The number cover sections are not limited
to three. The cellular handset is shown in FIG. 2 may be
connected to the computer system by an optional electrical
cable 26. A RF transceiver in the wireless telephone would
serve as the transceiver for the computer as well. This
embodiment might be desirable to reduce the overall cost of
the system. However, a wireless RF transceiver and modem
may be located in the flat display panel assembly 2 for voice
or data communications. An antenna may be embodied on the
display assembly 2, with aretractable antenna 32, The display
assembly may include the computer system located within
the essembly housing. The advantage of this later embodi-
ment is that the telephone 14 and computer system could be
operated independently.

The portable computer system may also have means for
connection to a non-battery power source, as shown in FIG. 2,
via a standard power line cord and plug 28. The system may
also have means for connection to an external wire based wide
area communications network 33, via cable 29. The wire
based wide area network may include one or more telephone
networks, cable TV networks and/or computer LAN/WANS.
Telephone networks may include POTS, ISDN, ATM or other
equivalent types. Several computer interface connection
means may be embodied, for example interface slots/connec-
tors as shown (27, 31, and 38). These interfaces might include
R/S 232, USB, IEER 1354, PCMCIA, or other computer /O
(serial or parallel) connections. Usefu! connections may
include a bus extender connection, so that the notebook com-
puter can be iaterfaced to another more powerful computer.
For portability reasons, it is desirable that the modem or
digilal terminal adapter be built into the computer system
unit, Some means for software loading should be included
such as a floppy disk or smart card. Internal mass memory of
the computer system could include ROM, flash memory, or
other memory means. Means for accepting PCMCIA cards,
ROM cards or other types of memory card may be imple-
mented. Preferably, the system may be embodied with a very
small light weight and low power mini hard disk. One or more
IR communications interfaces may also be implemented.

Other capabilities such as FAX send/receive, speech rec-
ognitian, voice processing voice mail, telephony, and E-mail
functions may be implemented in the computer system. A
built-in microphone 36 and speaker 30 may be embodied to
support speech input/outpnt and multimedia functions. Pref-
erably the display should be capable of full color with a wide
viewing angle. If the display is back lit, the user should be
allowed to switch the backlight “on”, “off" and to a multi-
plicity of levels in between. The operating systera of the
notcbook/PDA should be a GUT type such as Windows™
3.1/95, Windows CE™, MagicCap or another suitable GUI
based computer operating system. The system should can be
designed to support wide range of communication connectiv-
ity and software compatibility.

FIGS. 3a and 3a show another embodiment of the inven-
tion having a base unit or notebook computer system 100, a
handset unit 14 and & earset 34. This embodiment shows a
relatively thin flat display panel assembly 2 having a display
screen 4. The system may also include a pen and/or finger
input means 7. The base unit has an expandable hinge means
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10 physically connecting the display assembly to the other
half of the base computer unit. The other half can be com-
prised of several sub-assemblies including a battery power
source section 9, keyboard assembly 16 and an electronics
housing section 8. The keyboard assembly contains a key-
board unit 16A, which may contain a full-size QWERTY
keyboard unit, The housing section 8 may include a wireless
modem or communications adapter means, The expandable
hinge means 10 should have an easy access locking and
unlocking means 10A, which can temporarily lock the rota-
tion of the two halves at the user’s desired angle. Electronic
housing section 8 may be attached edge wise to the keyboard
assembly 16 by a quick attach and release connection means,
As shown in the figures, several assemblies can be disas-
semhled by pressing one or mare finger access tahs 5. Tike-
wise, a battery source section 9 may be edgewise connected to
the opposite edge of the keyboard, via similar quick attach
and release connection mechanism having finger push tabs 5.
The tabs may be located on each side of the agsemblies for
quick and easy, but safe, user disassembly. The connection
means may include means for secure physical attachment and
connection of electrical wires, Jocated inside the subassem-
blies. Although the sections may be rigid, the attachment
mechanisms may be may somewhat flexible, elastic or pli-
able, so that the combination of assemblies can bend slightly.

Battery power source unit 9 may consist of one or more
balteries with vollage regulation, AC/DC operation, power
management circuits and charging circuitry. In e preferred
embodiment the unit should be capable of accepting electrical
charge from an AC line. A important feature embodiment of
the invention is means for quickly interchanging an electrical
power depleted battery power unit 9 with a freshly charged
battery unit. This mey be accomplish by a combination of
finger push tabs 5, latches and hook means for quick discon-
nection and re-attachment. In one intended scenario a user
may carry several spare battery packages in a separate brief-
case. When the attached battery package is depleted, the user
can quickly changed out the battery sections. The user can
then plug Lhe depleted battery package into an AC line for a
built-in charging operation.

1t is preferable that each of the major assemblies and sub-
assemblies be made relatively thin for easy carrying. The
expandable hinge means should be made somewhat flexible,
elastic or pliable so that the user may place relatively thin flat
objects inside the folded space of the notebook-like unit.
These thin objects may include sheets of paper, cards, bro-
chures, or similar relatively then flat items. Linkages between
the sections may be made somewhat yielding, pliable, elastic
and/or stretchable. Although the display device may be
ridged, the other half of the notebook may be embodied with
thin flexible enclosures and other structural components.
Also, the Aat panel display device and assembly 2, 4 may be
made flexible. Thin and flexiblekeyboards are known to those
in the art. The other parts may be adapted to have thin and
slightly flexible mechanical features, The two halves can be
closed by hand and secured by a flap and suap means 43 or
equivalent means. As discusscd above, the expandable hinge
means 10 may be made flexible and expandable by incorpo-
rating a multiplicity of small folds or other equivalent means.
If the user places thin objects between the halves of the base
unit, one or more sides could bulge out slightly, improving the
physical object carrying capability of the notebook computer.
This object carrying capability is an important feature for
mobile users who may be carrying the notebook almost
everywhere they go. The user may securely place and latch
paper sheets, letters, memos, or other flat objects inside the
notebook clam shell structure. A base unit hinge locking and
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unlocking means 10A may also be embodied, so that the user
can quickly and easily temporarily lock the two halves of the
unit to a rotationally fixed state (and latet un-lock them).

FIG. 3(a) also shows severa| other elements including a
small CCD video camers 46, built into the display assembly
for video conferencing and other uses. One or more built-in
audio microphones 36 may be embodied in the base unil.
Preferably one microphone should be located on the edge of
the notebook, as shown, o that the user may be in voice
communications with other while the unit is closed. One or
more audio speakers 30 may be built into the base unit, One or
more compartments 47 and 48 may be embodied at conve-
nient Jocations to store attachments for use with the mobile
computer system. A telescoping antenna 32 may be embodied
into the base unit as shown, ot it may be built-in the unit and
not exposed. Although the base unit 100 can be a self-con-
tained unit, it may work with other optional attachments, such
#s a wireless cellular-like handset 14 or earset 34 as shown in
FIG. 3(c). The handset 14 may operate roughly equivalent to
conventional cellulartelephone handsets with a built in power
source, providing voice and/or data communications to wide
area communications networks, The earset 34 has a small low
power RT transceiver, sudio microphane, avdio speaker and
small battery source, which is capable of fitting into the user’s
ear. The wireless earset unit may be used for hands free
applications, The user may then walk around while commu- ~
nicating with the handset or earset. 1l one is using the earset
he/she may also usea pen input means 7 orkeyboard 16 while
in audio communications, For semi-private voice communi-
cations, some users may prefer using the handset 14, with
hand set speaker 14A, handset key pad 14B and handset
microphone pickup 14C.,

Ifone is using the handset or earset, the base computer unit
100 may be placed some distance away from the user, typi-
cally in the same room or nearby room. The hase computer
unit may be designed for a higher transmitting power level.
The base unit may be designed to allow the nser to switch
between a high or low level transmitting and receiving power
levels. The earset 34 or handset 14 can be designed Jora much
lower RF transmit and receiver electrical power levels,
because the base computer unit 100 can be place a relatively
short distance away (typically from a few feet to about fifty
feet). Thus, the base unit 100 may relay RF communications
between the handset or earsel and an external wide area
communications network, The basc unit could safely embody
a more powerful RF transmitter resulting in a lorger signal to
noise ratio. This will result in improved wireless communi-
cation to and from wide area networks that may havc antennas
several miles away. A very important advantage of this inven-
tion is that the user has the option ofhaving very low electrical
power electromagnetic fields near his/her’s head, thus
improving the health and safety aspects for the user. Since
less power is required for the handset 14, it can be thinner and
smaller then a standard cellular handset. Thus the handset can
be smaller and easier to place in the user’s pocket. The earset
can be made vary small so that the users can leave it in
his/er's ear for long periods of time and have onc’s hands
free for other uses.

FIG. 3(b) shows the base unit computer-display unit 100 in
a closed configuration, in which one may carry it under one’s
arm. Since the unit is typically battery powered and contains
clectronics for a wireless voice and PCS like operations, one
could use it for voice/data communications while carrying it

. about (i.e., in transport). The user may speak towards one or

more microphones 36 located along the top edge. The user
will be able to hear the other person(s) talking, through audio
speakers 30 located conveniently on the base unit. A small
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telephone keypad could be located behind a protective door
41, for convenient dialing of a telephone number. The door
may be a simple sliding door device or mechanism. The
antenna 32 may be a sliding telescoping type. A simple dis-
play indicator 22 may show the electrical charge state of the
battery source. A plurality of switches and indicators 46 may
be located along one edge of the base unit for easy viewing
and access. Such switches and indicators may include: an
On-Off switch, Mode Switch (for voice, data, and video
modes, etc.), high/low power transmit switch, ring/alarm
mode and/or speaker/mic mode (for earset, handset, etc.). For
securing the two halves of the base unit, a flap 43 made of a
simple expanding material, which may include a snap means
at one end and may be secured with a pic and/or pivot means.
The flap would then snap to secure the flat panel display
assembly 2 and cover assembly (9, 16, 8). In FIG. 3(a), the
flap 43 is shown rotated in the opposite orientation for clarity
only. Other securing means may be embodied that are know to
those in the art.

FIG. 4(a) shows the portable computer system or com-
puter-display unit 100 covered with a thin soft protective
meterial or filin, such as leather or vinyl. This material will
protect the unit when it is bumped and/or banged into hard
objects while in the use in field or office environments. The
protective material may have a texture or roughen surface (as
indicated in the figure), which would also provide for a rela-
tively high mechanical friction; so it will be easier to carry
under one’s arm. Holes or cutouts may be embodied in the
protective cover for viewing and/or using the various indica-
tors, switches and keypads. A zipper securing means 45 may
be embodied with the notebook, as shown in FIG. 4(4). The
zipper means may be attached to the leather or vinyl covers go
that the unit can be zipped closed to secure and protect objects
placed inside the notebaok. A pull tab 45A of the zipper
means is shown in the figure. This embodiment would be
especially applicable in rugged or harsh environments. A
strap 50 may be attached to the unit so that the user may
temporarily store it on 2 hook for example. FIG. 4(b) showsan
embodiment of the battery power source seclion 9. As in
previous embodiments, it may be detached from the notebook
computer-display unit, A spring loaded pull out power cord
9B may be embodied, so that the user can conveniently pull
out the power cord to electrically charge the package. The
power cord and plug may be easily retracted inside a cutout
space on the side of the subassembly. Several adjunct attach-
ments and/or accessories may be carricd in small compart-
ments in the notebook unit. In addition, accessories and
attachments may be carried in a separate briefcase or like
carrying case (not shown in the figures). Such accessories
may includea line power supply and cord, extra battery power
source section 9, spare earsets 34, spare handsets 14, external
hard drive, external CD ROM drive, external mause, spare
styluses and/or spare video camera/lenes 46.

" An important advantage of this notebook computer unit
invention is that it can be operational when it is in the closed
configuration. Thus, while carrying the unit in one’s hand or
under one's arm, the user can perform voice, data and/or
video communications. The notebook unit can be used in an
open configuration on a deskiop, airline tray or wide variety
of other computing environments. The unit can be configured
for wire based or wireless commuonication operations. The
unit can be used for general purpose computing, network
computing, pen input compuling, PCS/Cellular, duta/video
conferencing, on-line network computing and data collaba-
ration applications. The notebook unit can be used as a per-
sonal organizer or personal information manager, such as a
computer equivalent of the Franklin Planner'™ or equivalent
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planners. A multiplicity of personal computing applications
may be embodied on its computer, The unit may be capable of
wire or wireless communications, linking it to multiple hand-
sets and earsets. The notebook computer unit may have a
plurality of electrical connectors along the edges or other
conveniont locations for connection to a plurality of external
devices, including but not limited to: modems, netwark inter-
face cards, hard disks, floppy disks, and bus extender enclo-
sures.

Preferably the notebook assemblies should be made rela-
tively thin and light weight that would be an advantage in
mobile use. For example, the flat panel display assembly 2
should have a thickness of roughly 0.75 inch or less. The
cover assembly may be comprised of the battery power
source section 9, keybhoard assembly 16, and external com-
muaications section 8 should have a thickness roughly 0.75
inch or less; so that the folded total thickness of the unit could
be 1.5 inches or less. However, an overall thickness of one
inch (i.e. 0.5 inch for each half), or less, may be preferred. A
keyboard unit located in keyboard section 16 that may be
Model KFNR available from Alps Electric Co. Ltd. This
keyboard unit has a thickness of 10 mm, a 3 mm key travel, a
1 mm over travel and a minimum key pitch of 18 mm. Alps
Electric also has introduced a 7.5 mm height keyboard assem-
bly a full size keyboard, capable of high speed typing without
operator tiring.

FIG. § shows another altemate computer notebook
embodiment, consisting of a somewhat smaller size flat panel
assembly 2, display screen 4, pen/stylus means 7 and a
roughly transparent display panel cover 17. The flat display
panel could be an LCD, FED, or other type of flat panel
display, The panel cover 17 could be made of a hard rigid
material or a durable soft polymer material that is roughly
transparent to a range of electromagnetic radiation frequen-
cies. This cover may be made optically transparent to let the
ambient room light to impinge onto a plurality of photoelec-
tric light sensors 41A, 41B and 41C, which may be placed
onto the display panel assembly 2. The photovoltaic or pho-
toelectric lght sensors muy convert ambicnt room light to
electrical voltages. These sensors may provide power energy
to power the unit. The sensars may also help change the unit’s
battery source, Thus, with the roughly transparent cover 4
closed over the display panel assembly, some light rays will
be transmitted through the cover. Photons from the ambient
light are converted to an electric voltage, via the sensors and
energy conversion circvitry that is applied to the computer
unit’s power source. Even if the computer unit is turned off
and cover closed, the sengor could still be charging its batter-
ies. The roughly transparent cover 17 may be made flexible
Inyers of polyester, polycarbinate or other suitable materials,
An advantage of this embodiment is an improvement in main-
taining power to the notebook unit for longer periods com-
pared to prior art battery powered units. Information on the
display screen may be viewable even with the cover 17 is
closed over the flat panel display assembly 2. Viewing of the
display screen with the cover closed is an improvement over
the opaque covers of conventional notcbook computer and
PDAs.

FIG. 6(a) shows another embodiment of a thin light weight
notebook computer or PDA unit. The cover panel 17 contain
a keyboard 16A, which may be a membrane type keyboard.
The flat pane] display assembly 2, with its display screen 4, is
altached (0 the cover panel 17 by an expandable hinge means
10. The hinge means, which may be elastic or pliable, should
be capable of being rotated over angles A. The hioge means
should be capable of rotating through roughly 360 degrees, so
that the two halves may be folded back onto each other as
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shown in FIG. 6(b). In the configuration of FIG. 6(b), the
notebook unit can be held inone’s arm, and the display screen
can be written onto by a stylus or pen. The unit could also be
placed onto the table or desk for convenient viewing, The
cover keyboard assembly 17 can be closed to a hold loose
sheets of paper, brochures, etc. It this latter case, the size of
the pane] halves should be slightly larger than 8.5" by 11" to
facilitate one carrying loose sheets. Expandable hinge means
10 is designed to expand to accommodate a relatively thick
stack of documents. Hinges may be made of pressed pliable
corrugated plastic sheets can accommodate 0.5 inch or more
gaps.

Various battery power sources 9 may be used in the above
embodiments, including smart-battery technology having
rechargeable hatteries. They may be made capahle of moni-
toring themselves for electrical charge level. Batteries that are
suitable for this emart battery technology include nickel-
metal hydride (NiMH) and lithium-ion (Li-ion) types. NiMH
batteries are more sensitive to overcharge than NiCd batter-
ies. Care must be taken 1o avoid overcharging that causes
heating, which is damaging to the NiMH cycle life and capac-
ity. Li-ion batteries require tight battery management for
safety purposes. NiMI1 batteries are available from Sanyo
Energy USA. Several power management and smart-battery
devices are available. Duracell has a smart rechargeable bat-
tery with intelligent power management circuits for charge
leve] gauge means, as disclosed above. The gauge may con-
stantly show the state of the total battery charge. Advantages
of an intelligent battery management system include cus-
tomer notification of charge state, longer mobile operation
times, Jonger battery lifetimes, and faster charge times. The
rechargeable battery and power management circuit may col-
lect and communicate the present and predicted battery data
to the host notebook computer under software control.

Wireless communications adapters or modems disclosed
in the above embodiments may consist of analog or digital
transmitter and receivers, having control circuitry for cellular
AMPS, PCS, CDPD, and RF links to wide area communica-
tion networks. The communication means disclosed berein
may make use of long distance or short distance communi-
cations techniques, methods and equipment. Communication
techniques may include several types of digital multiplexing
and command access schemes such as TDMA, CDMA,
GSM, or a combination thereof.

FIG. 7 shows a block diagram of the system elements and
asgociated circuitry, hardware, firmware and software. A
microprocessor 38 controls most of the system elerents. A
computer system /O bus 60 i3 shown interfacing several
system elements, Many types of microprocessors may be
embodied, including 16, 32 or 64 bit processors, The micro-
processor may a complex instruction set compulter (CISC) or
a reduced instruction computer (RISC) computer types, or a
combination of the two. CISC microprocessors that may be
embodied, including the Pentium P5 manufactured by the
Intel Corporation, the 68000 series microprocessors made by
Motorole Corporation. Many types of RISC processors may
be cmbodicd, including the ARM series, the UltraSpac by
Sun Micro Systems, the SH Series by Hitachi, PowerPC by
Motorola and IBM and the MIPS R4000 series by several
sources. The above manufactures’ references and manuals
are hereby incorporated by reference. Since electrical power
dissipation is very important in portable systems, RISC
microprocessor may have an advantage with smaller transis-
tor counts, low voltages and fully static designs. RISC pro-
cessors are available at an operating voltage of only 2.0 volts.
RISC processors using 0.5 micron CMOS processes have
resulted in die sizes for core functions of roughly 4 mm?®.
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RISC processors can deliver 300-400 Mips/W. Microproces-
sor 38 may support several types of IO buses (typically 32 bit
wide), such as VL or PCI type buses. Microprocessor and 1/O
busses are well known to those skilled in the art,

A Microsoft Corporation’s Windows™ operating system
softwere may be embodied in the computer system. For these
systems, the microprocessor CPU should be at 32 or 64 bit
processors, capable of clock speeds in the 100 MHz ar more.
The microcomputer system may algo consist of one or more
/O port means 62. A PC Card interface 27 may be embodied
for bus expansion, extended memory or other added circuitry
having access to the main bus 60. A mass memory device 42
may be embodied in the system, which typically is a magnetic
disk memory hard drive. Many devices may be connected to
the computer system, including a smart card interface 46 and
keyboard 16. A touch panel and pen input mieans 7 may be
embodied in the system, which may be separate or integrated.
Examples of such touch pen devices are available from Elo
Touch Systems Inc. in Oak Ridge, Tn., MicroTouch Systems
Inc. in Methuen, Mass., and Carroll Touch Corp. in Round
Rock, Tex. Pen and touch panel combinations means are
available from Scriptel Corp. in Columbus, Ohio for the tab-
let, and Symbious Logic in Colorado Springs for an IC con-
troller. Other pen and touch devices are available from Phil-
lips Semiconductor, Sunnyvale Calif. Other more traditional
cursor control devices 56 may be embodied, such as a mouse,
trackball, touch pad, or force transducer. Preferably, most of
these components should be sufficiently small as to fit into
relatively thin display assembly 2.

“The flat display panel device 2 is beinterfaced to the system
bus 60 through display controller circuitry 44. Preférably, the
display controller should be capable of VGA or SVGA dis-
play formats. Intcgrated into the display controller may be a
BitBlt engine (to accelerate graphics), RAMDAC memory,
clock synthesizer and display frame buffer. A digital signal
processing (DSP) coprocessor 48 may be smbodied, The DSP
may accept data from many sources including a microphone
36 and video data source 43, The DSP or microprocessor may
output signals to one or more audio speakers, as shown as 10A
and 10B. Video data may be in eithér analog or digital form.
Microphone 36, and speaker(s) may be embodied in the hand-
set or earset of the previous figures. Video data may be pre-
processed by a the DSP. Video sources may include output
{from video cameras, VCR, broadeest TV, satellite TV or cable
TV.

External communication means 54 may be connected to
the bus, which may he capable of fast two way data transfers.
The communications means 54 should be capable of control-
ling communications to and from a plurality of wire and
wireless communication systems. These include wire based
telephone means 53 and wireless communication means 51.
The systemn may include an antenna means 32 for transmitting
and receiving electromagnetic radiated signals. External
communication means may be connected to one or more
information or communication service providers. These ser-
vice providers may include telephone services (RBOCs,
LEC), on-line computer networks, Internet service providers,
cable MSOs and/or jong distance telephone firms. They also
may include cable TV companies, satellite TV service, and
LAN/WAN communication network providers. The external
1/O port means 62 may be connected to a Universal Series Bus
(USB) and/or an IRER 1394 (Firewire®) type VO bus.

FIGS. 8(a) and 8(b) presents a typical low dingram of
computer programs executing in the system of the emhodi-
ments disclosed hercin. Afler a power-on action 60, the sys-
tem may enter a standby power on mode 62. A power man-
agement program 66 may then be execute followed by a self
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diagnostic routine 68 that tests the major hardware and firm-
ware elements of the system. If the test fails, a failure report
66 may be generated and either displayed or stored. If the test
passes, the operating system (OS) 70 may be loaded and
executed. With the OS loaded successfully, the system waits
for incoming data and/or voice calls 72. The system may
automatically enter a default system mode, or the user can
select one or mode computer or communication modes 76.
The user has the option of selecting several operating modes,
which may include a conventional computing mode 78, a
wireless data communications mode 80, and a wireless voice
communications mode 82. A conventional computing mode
includes typical PC computing or PDA computing, While in
any of the above modes, base unit to external communications
operations 79 may be controlled, which includes data/voice
wire and wireless options. Control code 81 may control the
bi-directional handset or earset to base unit communications
operations. These operations may execute roughly simulta-
neously or on a time shared bases, as indicated by connection
83. Under program control, either the wireless handset or the
earset may communicate data first between the base unit, then
the base unit may relay the data to/from the external commu-
nications network. The above communications may involve
two way or bidirectional communications, including many
types of data (including text, voice, graphics, video and/or
images).

Many types of computer application programs may be
executed by the computer system. For example, one or more
telephony programs 84, office/personal productivity pro-
grams 86, electronic mail or voice mail 88, and Internet/Web
browsing programs 90 may be used. Other PDA, PC or work-
station programs may also be executed. One or more pro-
grams (algorithms or routines) 96 may he used to control this
multiple program or system modes; this may include program
coordination, scheduling and execution. Programs to control
the mobile communications relay functions 98 may be
embodied. Users may have the option o exit the application
programs 100. Typically, after the applications have been
closed, the user may exit the operating system 102. After the
system exits the OS, the system may still may be in a standby
power mode 104, in which the system can answer and process
incoming calls, plus service other requests for other process-
ing tasks. Users may have the option of turning off (or remov-
ing) all power to the unit 106.

It should be further understood that, although a preferred
embodiment of the invention hes been illustrated and
described herein, Changes and modifications can be made in
the described arrangements without departing from the scope
of the appended claims. Other embodiments, additions, and
improvements will be obvious to those with an ordinary skill
in the relevant art.

Iclaim:

1. A notebook computer comprising:

a) a base housing structure enclosing a keyboard, micro-
processor and other electronics, whereby the base hous-
ing structure forms a first leaf of the notebook computer;
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b) a display panel assembly comprising a flat panel display
and other electronics, whereby the display panel assem-
bly forms a second leaf structure of the notebook com-
puter, and wherein first and second leafs are physically
connected by a hinge;

c) a battery source section comprising a battery and elec-
trical comnection, wherein the battery source section is
relatively rigid end thin comparable to the display panel
leaf, and securely connected to the base housing struc-
ture wherein the secure connection prevents the battery
source section from being rotated about any exis, and
wherein the battery source section is adapted to form a
substantial part of the exterior enclosing structure of the
notebook computer; and

d) said battery source section and base housing structure is
adapted to relatively quick physical and electronic con-
pection attach and release function actuated by a user via
a finger push button or tab component, wherein the bat-
tery source section is sccurely latched to the notebook
computer.

2. A notebook computer as recited in claim 1, wherein the
finger push button or tab component is located on the battery
source section.

3. A notebook computer &s recited in claim 1, wherein the
finger push button or tab component is located on the base
housing structure.

4. A notebook computer as recited in claim 1, wherein the
finger push button or tab is located on the battery source
section, located near the opposite ends of the battery source
section.

5. A notebook computer as recited in claim 1, wherein two
finger push buttons or tabs are located on the base housing
structure,

6. A notebook computer as recited in claim 1, wherein the
battery source section is adapted to a relatively large long and
narrow shaped structure, wherein the length of the section
almost extends to the width of the notebook base housing
structure, _

7. A notcbouk computer as recited in claim 1, wherein the
battery source section is adapted to be a re-chargeable battery
unit,

8. A computer display tablet unit comprising;

a) a base housing structure enclosing a display panel,

microprocessor and other support electronics;

b) a battery source section comprising a battery end elec-
trical connections, wherein the battery source section is
relatively rigid and thin, and securely connected to the
base housing structure wherein the secure connection
prevents the battery source section from being rotated
about any axis, and adapted to form a substantial part of
the exterior enclosing structure of the display tablet unit;

“and .

¢) said battery source section and base housing structure is
adapted to quick physical and clectronic connection
latching and un-latching via a finger push button or tab
component,
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