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(57) ABSTRACT 

The invention is essentially a ?at panel display, preferably 
for use With Wearable computers, Which utilizes a display 
Which is separate from the CPU, Which can perform as a 
static ?at panel display When connected to or in communi 
cation With the computer, but can also function as a thin 
client PDA When independent from the computer to Which 
it Was originally connected. The device Will look and 
function as a ?at panel display and include integral activa 
tion means either through stylus, touch panel, integrated 
pointing device, voice, or other activation means. This 
activation means Will be available Whether the device is 
functioning as a display or as a thin client PDA. The device 
Will be small enough to be Worn, carried or otherWise 
supported by the user, but can be utilized independently as 
a PDA to perform data input, calendars and scheduling, 
memo inputting and other thin client functions, and Will run 
a thin client operating system such as Windows@ CE or 
Palm® OS. The enclosure itself Will contain hardWare 
sufficient to support display functions as Well as a thin client 
motherboard. It Will also contain either a Wired or Wireless 
communication bus for communicating data to the computer 
from Which it Was disconnected. Additionally, it Will possess 
a standard or proprietary video input plug for displaying 
output from the underlying computer. 
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DUAL FPD AND THIN CLIENT 

[0001] This application is a continuation-in-part of co 
pending patent application Ser. No. 09/630,474 ?led in the 
US. Patent and Trademark Of?ce Aug. 2, 2000. 

INVENTION 

[0002] The invention is essentially directed to the ?eld of 
computer displays With integral 

[0003] computer hardWare. The invention functions as a 
computer display and portable thin client computer. 

BACKGROUND OF THE INVENTION 

[0004] Modern ?at panel display’s (herein after “FPD’s”) 
With integral computer motherboards are noW commercially 
available and Widely used in the market place. These 
devices, sometimes termed Web pads or tablets, are essen 
tially FPD’s With computer hardWare integral to the enclo 
sure housing the display so that the user can hold an entire 
computer in his hand that looks like a thick laptop display. 
These devices suffer from the limitation that they are gen 
erally sealed enclosure computers so that the monitor and 
the computer are inextricably tied together, Without easy 
upgradability of one or the other. There are also various 
FPD’s Which are merely static displays, outputting informa 
tion from a separate CPU enclosure Which is the standard 
computer display con?guration. These devices may or may 
not have the ability to receive input via a touch screen, 
attached or integrated mouse, stylus or like input device. A 
limitation of these devices is that they only serve one 
primary purpose Which is to display information. 

[0005] Also, Well knoWn in the computer arts are various 
“thin client systems” Which have integral displays. 
EXamples of such are the Palm Corporation’s PALM PILOT 
series of personal digital assistants (PDA’s), the CASSEO 
PIA by Casio Corporation, and the VISOR series of PDA’s 
by Handspring Corporation. Typically these device Will have 
a microprocessor Which runs at a speed of 30 to 100 MHZ 
and Will run a limited capability operating system such as 
PALM OS or Microsoft WINDOWS CE. They are usually 
able to communicate With a personal computer to synchro 
niZe data and documents but are generally not capable of 
running robust softWare applications such as can be run on 
the personal computer. These devices capably perform their 
thin client functions, hoWever, as much of the cost of these 
devices is derived from the creation of the display, they are 
not able to be fully utiliZed by plugging them into a 
Wearable, portable or desktop computer to alloW them to 
function as a standard VGA or other type resolution monitor 
in addition to being a thin client computer. 

[0006] In the prior art, there eXists several eXamples of 
computer systems Which can be removed from a host 
computer. For instance, the devices described above, PDA’s, 
noW frequently include a data bus for synchroniZing data 
collected With softWare applications running on a standard 
computer, or “fat client”, and also alloW the fat client to 
doWnload information and sometimes even programs to the 
PDA, hoWever, the PDA does not function as a ?at panel 
display for the computer itself. For purposes of this disclo 
sure the term fat client Will include, Wearable computers, 
desktop PCs, Apple computers, server computers, or any 
other standard computer Which is capable of running a full 
functionality operating system. 
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[0007] Gephart et al, US. Pat. Nos. 5,625,829 and 5,632, 
020 assigned to Advanced Micro Devices, Inc., teach a 
dockable computer system Which contains tWo distinct pro 
cessors in a portable computer as Well as in a host station. 
The processors are capable of independent and simultaneous 
processing. The dockable computer system preferably 
includes a communication channel for transmitting multi 
processing support signals betWeen the portable computer 
and the host station. This differs from the disclosure of the 
present invention in that the portable computer is not a thin 
client PDA With integral ?at panel display. Also, the inven 
tion of Gephart is a system for multi-processing rather then 
a system Which takes a display and adds thin client func 
tionality With Wired or Wireless communication betWeen the 
thin client and the computer from Which it Was disconnected. 

[0008] Kinkini et al, US. Pat. Nos. 5,692,199 and 5,708, 
840 assigned to EloneX I. P. Holdings, Ltd., teaches a micro 
personal digital assistant and interconnect bus respectively. 
The ’199 patent discloses a PDA Which interfaces via a 
docking station With a fat client computer. When this hap 
pens, the processor of the PDA is automatically disabled so 
that the CPU of the fat client can access information stored 
in the PDA. This differs from the disclosure of the present 
invention in that the thin client does not perform as the 
primary display device for the computer from Which it Was 
disconnected. The present invention is designed speci?cally 
to enhance functionality of Wearable computers such that a 
person not requiring all the functionality of the Wearable 
computer can merely remove the display device and have a 
thin client computer and then reconnect it When he is 
?nished. 

[0009] Thus, there exists a need for a FPD device Which 
overcomes the limitations of the prior art as disclosed above. 
It must be small enough to be carried or Worn independently, 
but When unattached from its base computer, can perform 
thin client operations, and When reconnected to the com 
puter from Which it Was previously attached, can function as 
a static display. In addition, any information acquired or 
maintained by the thin client should be available to the base 
computer When it is reattached to or in communication With 
the FPD 

SUMMARY OF THE INVENTION AND 
PREFERRED EMBODIMENTS 

[0010] It is therefore an object of this invention to provide 
an apparatus Which is devoid of the aforementioned de? 
ciencies. 

[0011] It is also an object of this invention to provide a 
display Which can operate as a thin client computer When it 
is detached from its underlying computer. 

[0012] Another object of this invention is to provide a ?at 
panel display Which contains integral hardWare to support 
thin client operations. 

[0013] Still a further object of this invention is to provide 
a computer display With built in tWo Way communications 
capability. 

[0014] Yet another object of this invention is to provide a 
display Which performs as a static display When connected 
to a computer, but also functions as a thin client computer 
When disconnected from a computer. 
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[0015] Still yet another object of this invention is to 
provide a display With integral input means such as touch 
screen activation, stylus activation, voice responsive activa 
tion, pointing device activation, or other activation means. 

[0016] These and other objects of this invention are 
accomplished generally by a ?at panel display Which con 
tains integral hardWare to support thin client functions and 
is capable of functioning as such When not functioning as a 
static computer display. 

[0017] The present invention overcomes the aforemen 
tioned limitations of the prior art through the creation of a 
dual purpose thin client ?at panel display, herein after 
TCFPD. For the purposes of this disclosure and claims, the 
term thin client Will be taken to mean palm top computer, 
hand held computer, personal digital assistant or other 
limited functionality hand held computer Which may rely on 
another computer for running applications and processing 
poWer. The TCFPD is essentially a standard FPD, Which in 
its normal mode of operation, that is When connected to a fat 
client, performs as any other FPD or monitor Would. For the 
purposes of this disclosure and claims the term fat client Will 
be taken to mean a computer such as a PC, Wearable 
computer, note book computer or other general or speci?c 
purpose computer system. The FPD displays standard VGA, 
SVGA, or other computer output signals and is optionally 
responsive to touch screen, stylus, voice, or point device 
input. HoWever, When detached from the fat client comput 
er’s video signal, relying on its integral thin client mother 
board and hardWare, the TCFPD is able to function as a thin 
client With integral display capable of running a thin client 
operating system such as Windows@ CE or Palm® OS or 
similar limited capability OS, and their respective applica 
tions. These applications are usually non-computationally 
intensive and perform tasks such as simple data or form 
entry, scheduling, and data collection. Additionally, the 
TCFPD Will optionally have capability for Wireless trans 
mission of data obtained When in thin client mode to a base 
computer Whether it be a Wearable or any other fat client or 
server computer. The system uses either BlueTooth, IrDA, or 
other Wireless digital transmission protocol(s) to eliminate 
the cable connecting the display to the Wearable PC When 
used in the thin client mode or can optionally transfer data 
via a Wired connection. When the FPD is reconnected to the 
base computer or fat client, its thin client OS is automati 
cally or selectively disabled and it becomes a display device 
for the fat client. 

[0018] The invention basically integrates the functionality 
of a thin client into a traditional ?at panel display. One of 
ordinary skill in the art Will appreciate that While a ?at panel 
display is speci?cally recited, a head mounted display, Wrist 
mounted display, or other body Worn display Which While 
different in form factor, are functionally equivalent, built 
around substantially identical technology and may be sub 
stituted for the ?at panel display of the present invention. 
The display device, When connected to a computer and 
receiving computer output signals, Will look and function as 
Would any FPD and Will have resolution capabilities con 
sistent With state of the art displays of the same siZe and 
function. It may optionally be responsive to input from a 
touch screen, a stylus, voice, or other Wired or Wireless 
pointing means, or possess other input or activation means. 
HoWever, When disconnected from the computer, the FPD 
becomes a self contained thin client device or TCFPD. 
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Presumably, the same aforementioned input devices or acti 
vation means Will Work When the device is operating in the 
thin client mode. The TCFPD Will house in its enclosure tWo 
sets of hardWare. Firstly it Will have hardWare Which is 
necessary to support video display display resolutions con 
sistent With state-of-the-art ?at panel displays including 
VGA and SVGA. Secondly, it Will possess hardWare, includ 
ing a motherboard, suf?cient to support thin client function 
ality. For a de?nition of thin client functionality, refer to 
“Personal Digital Assistants: A Comprehensive Guide to the 
Mobile User Technology,” Raymond Wenig, McGraW-Hill 
Companies, 1996 and “Thin Clients Clearly Explained,” 
Joseph Sinclair, Morgan Kau?nann Publishers, July 1999. 
For the purposes of this disclosure and claims hardWare 
necessary to support video display may include electronics 
and a video graphics board such as those manufactured by 
ATI or Creative Labs, and based on an architecture such as 
that manufactured by NVIDIA and hardWare suf?cient to 
support thin client functionality may include and hardWare 
suf?cient to support thin client functionality may be com 
prised essentially of a bus, static and/or dynamic memory, a 
central processor, I/O hardWare, and an embedded or physi 
cally removable operating system, hereinafter OS. 

[0019] The OS Will be embedded in a ROM, PROM, 
EPROM or like data storage structure or could reside on a 
?xed or removable storage media. The OS could be 
Microsoft Windows@ CE, Palm® OS, or other knoWn or 
previously undeveloped embedded thin client OS or any 
future such OS. The enclosure Will also contain a Wireless 
data transmitter/receiver technology such as Bluetooth, 
IrDA, or other digital Wireless data transfer protocol(s) for 
communicating to the base computer (fat client) When 
operating in thin client mode. 

[0020] When the ?at panel is reconnected to the computer 
from Which is Was originally detached, the on-board pro 
cessor of the TCFPD can be selectively or automatically 
disabled or used as a support processor. This computer could 
be a PC, server, Wearable or other computer and is capable 
of running state-of-the-art desktop operating systems such as 
Win98, WinNT, Win2000, Linux, UNIX, Solaris, etc. and 
their corresponding applications. By the term Wearable 
computer is a meant a computer such as the one disclosed in 
US. Pat. Nos. 5,305,244 and 5,844,824. The disclosure of 
these commonly assigned patents is hereby incorporated by 
reference. HoWever, the TCFPD, When in thin client mode, 
is capable of selectively communicating With the base 
computer so that information Which Was acquired by the thin 
client FPD can be transferred to the computer Without 
having to re-poWer it or restart any of its applications. The 
dual purpose TCFPD can be used selectively With any PC or 
server computer as long as a Wire can be connected betWeen 
the tWo or Wireless communications can be established. 

[0021] The invention Will be of particular use to Wearable 
computers and/or other Wearable electronic information 
appliances as Well as current manufactures of PDA’s Wish 
ing to broaden their customer base. An Wearable computer 
example is the Wearable computer manufactured by Xybe 
maut Corporation of Fairfax, VA Which is commercially 
marketed under the name Mobile Assistant®, and covered 
by US. Pat. Nos. 5,305,244 and 5,844,824 among others. 
This invention Will extend the ?exibility of such a computer 
by providing thin client functionality as Well as full com 
puting functionality. In this embodiment, the FPD can be 



US 2002/0015283 A1 

separated from the Wearable computer, used for data acqui 
sition, static form entry, or other speci?c thin client appli 
cations and then rejoined With the computer. While discon 
nected, it Will be running on battery poWer or plugged into 
an AC poWer or DC poWer outlet. The bene?t of this is that 
the user need only carry one component of the Wearable 
system, namely the TCFPD to perform loW level computer 
functions. Given the immense popularity of thin client 
PDA’S, oWners and users of Wearable computers Will be 
able to enjoy the bene?ts of having one Without having to 
buy an additional redundant piece of hardWare. When the 
user is ?nished With his thin client task, and the FPD is 
rejoined With the Wearable, it can communicate any appro 
priate data it acquired via any protocol for digital Wireless 
data transfer, or via a cable such as IEEE 1334, serial, 
parallel, or USB port Which Would require complementary 
connectors to exist on the Wearable and on the TCFPD. The 
Wearable Will have a digital Wireless receiver or a physical 
data port for communicating and receiving data from the 
TCFPD and softWare to support this data reception if 
Wireless transmission is to be used. Such softWare programs 
and Wireless communication protocols are Well knoWn in the 
computer arts. Exemplary protocols include but are not 
limited to IrDA, BlueTooth, RF, 802.11, etc. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 illustrates a front vieW of the present 
invention. 

[0023] FIG. 2 illustrates a side vieW of the present inven 
tion shoWing the various layers of a preferred embodiment 
of the present invention. 

[0024] FIG. 3 illustrates a tethered embodiment of the 
TCFPD of the present invention including a personal com 
puter. 

[0025] FIG. 4 illustrates a tethered embodiment of the 
TCFPD of the present invention including a Wearable com 
puter. 

[0026] FIG. 5 illustrates an exemplary thin client moth 
erboard and typical components. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0027] Discussion of the invention Will noW be made With 
speci?c reference to the draWing ?gures. FIG. 1 illustrates 
an external vieW the TCFPD 100 of the present invention. 
The TCFPD 100 is encased in a durable enclosure 101, 
preferably composed of a durable lightWeight material such 
as plastic or thin metal. There is a display screen 102 
vieWable from the front of the TCFPD 100. The display 
screen 102 Will be capable of display resolutions and bright 
ness consistent With state-of-the art display screens. There is 
a small antenna 103 for Wireless communication With a 
personal computer. Alternatively, the antenna may be inter 
nal to the device or another Wireless protocol such as IRdA 
may be utiliZed Which does not require an antenna. The 
device 100 has an connector 104 preferably located in an 
unobtrusive position on the case 101 for connecting to the 
video output of a computer. Additionally, the device 100 has 
plug 105 for receiving electrical input to recharge the 
device’s 100 battery and/or provide poWer to the device 100. 

[0028] FIG. 2 illustrates a side vieW of the device 100 not 
draWn to scale to illustrate the various component layers. 
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Layer 106, the front end of the device contains the display 
screen 102 and case 101. The next layer 107 contains the 
hardWare necessary to support the display screen 102. In the 
current market, these display screens and hardWare are 
getting increasingly thin and may be contained in the same 
layer. The next layer, the thin client layer 108, contains the 
hardWare necessary to support thin client operations includ 
ing the thin client motherboard. Thin client operations 
typically include appointment book and calendar, document 
processing, contact information, email, games, etc. The ?nal 
layer, the poWer supply layer 109, is the attached battery for 
the device 100. This battery may be removable so that it can 
be replaced by another fresh battery or it may be af?xed to 
the case 101 in a substantially permanent manner. One of 
ordinary skill in the art Will understand and appreciate the 
order and number of layers is not critical to the invention but 
rather the functionality afforded by them. 

[0029] FIG. 3 and FIG. 4 illustrate tWo embodiments 
Where the TCFPD 100 of the present invention is used as a 
primary display device for a computer. FIG. 3 illustrates a 
desktop computer 110, Where by the display is connected to 
the computer via a hardWire connection 111. FIG. 4 illus 
trates a Wearable computer environment Whereby the under 
lying computer 112 is Worn or supported on the body of a 
user. The TCFPD 100 can be removeably connected to a 
computer 112 or can be neck hung or Wrist mounted display 
or other suitable hands-free display. The TCFPD 100 
receives its display signal from the computer via hardWire 
connection 111. Alternatively, in the embodiment of FIG. 3 
or FIG. 4 the connection betWeen the desktop computer 110 
or the Wearable computer 112 and the TCFPD may be a 
Wireless connection utiliZing a Wireless communication pro 
tocol. 

[0030] FIG. 5 illustrates an exemplary thin client moth 
erboard 113 such as Would be utiliZed in order for it to 
support thin client functions in the TCFPD 100 of the 
present invention. The motherboard 113 is comprised of 
components such as volatile and non-volatile memory 114, 
a BIOS 115, a microprocessor 116, and output module 117 
and an input module 118. One of ordinary skill in the art Will 
appreciate and understand that the motherboard components 
may be added or deleted as desired Without departing in 
spirit or scope from the present invention. 

[0031] The preferred and optimumly preferred embodi 
ments of the present invention have been described herein 
and shoWn in the accompanying draWing to illustrate the 
underlying principles of the invention, but it is to be under 
stood that numerous modi?cations, designs, and alterations 
may be made Without departing from the spirit and scope of 
this invention. 

We claim: 
1. A ?at panel computer display apparatus comprising: 

An enclosure housing said display apparatus; 

A display screen; 

HardWare to support the operation of said display screen; 

An operating system to support thin client functionality; 

HardWare to support said functionality. 
2. The apparatus of claim 1 further comprising an integral 

input mechanism. 
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3. The apparatus of claim 1 further comprising Wireless 
communication functionality in said enclosure. 

4. A ?at panel or similar display device comprising: 

An enclosure; 

Means for displaying computer output signals; 

Means for performing thin client applications; 

Means for communicating any information obtained dur 
ing thin client operation to a fat client computer; 

Input or activation means integral to said display. 
5. The device of claim 4 Wherein said means for display 

ing computer output signals comprises an integral display 
screen. 

6. The device of claim 4 Wherein said means for com 
municating information is a Wireless communication proto 
col and transceiver. 

7. The device of claim 4 Wherein said means for com 
municating information is a physical connector Which joins 
said display to said fat client computer. 

8. An apparatus for displaying computer video signals and 
for thin client PDA-type functions, the apparatus compris 
mg: 

Means for displaying computer video signals; 

Means for communicating With a computer; 

Means for performing PDA-type functions including an 
operating system and hardWare; 

Means for activation and control. 
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9. A method for displaying computer video output and 
performing thin client PDA-type functions, the method 
comprising: 

Displaying computer video signals on a ?at panel type 
display enclosure When connected to or in communi 
cation With a computer; 

Performing thin client PDA-type functions With said 
display enclosure When disconnected from said com 
puter. 

10. The method of claim 9 Wherein said display enclosure 
contains hardWare to facilitate display functionality. 

11. The method of claim 9 Wherein said display enclosure 
contains hardWare to facilitate thin client functionality. 

12. The method of claim 9 Wherein said display enclosure 
contains integral activation and control means for control 
ling an operating system to support said thin client func 
tionality. 

13. The method of claim 9 Wherein said display enclosure 
contains communication means for communicating With 
said computer. 

14. A computer display comprising in combination a 
display apparatus having a display screen, means to remove 
and attach said display apparatus to and from a structure, 
said display apparatus having hardWare to support thin client 
functionality in addition to means to support operation of 
said display screen as a display for output of said structure 
in a normal mode, Wherein said structure is a computer. 


