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(57) ABSTRACT 

Interactive, loW poWer, collapsible, intelligent, multi-media 
display systems for use as hand-held, portable communica 
tions devices are disclosed. A display communications 
device according to the invention can include a housing that 
contains a processor, radio transceiver means for transmit 

ting and receiving radio signals, and a collapsible display 
that is mechanically coupled to the housing and electrically 
coupled to the processor. The display can have a surface area 
that is larger than any cross-sectional area of the housing. 
The processor can be adapted to extract display data from 
input radio signals, and to provide a representation of the 
display data to the display. 
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INTELLIGENT MULTI-MEDIA DISPLAY 
COMMUNICATION SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of co 
pending US. patent application Ser. No. 10/020,336, ?led 
Dec. 12, 2001, the contents of Which are hereby incorporated 
herein by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to display systems. More 
particularly, the invention relates to interactive, loW poWer, 
collapsible, intelligent, multi-media display systems for use 
as hand-held, portable communications devices. 

BACKGROUND OF THE INVENTION 

[0003] As the demand increases for hand-held, portable 
communications devices such as telephones, personal digital 
assistants (PDAs), and the like, so does the demand that such 
devices provide increased capabilities. For example, con 
sumers are demanding hand-held devices that include tele 
phone capability, paging, fax, Wireless internet access, data 
storage, and so forth. At the same time, hoWever, consumers 
are demanding that manufacturers continue to decrease the 
siZe of such devices. 

[0004] Such hand-held devices typically include displays. 
Aproblem manifested by the decreased siZe of these devices 
is that the displays are often too small to provide much 
information, and the information that can be provided is 
usually not provided in a visually appealing manner. For 
example, a typical light emitting diode (LED) display or 
liquid crystal display (LCD) on a small, hand-held telephone 
or PDA can be unclear and might not be able to display an 
adequate amount of information. For example, such a dis 
play typically cannot display an entire Web page. Addition 
ally, such displays are often not full-color displays. 

[0005] Typical prior art hand held communications 
devices include a housing that contains the processing 
electronics for the device. The housing is the part of the 
device that the user holds in his hand and, accordingly, is 
typically designed to ?t comfortably into a human hand. The 
display is typically integrated into the housing. Conse 
quently, the siZe of the display is limited by the siZe of the 
housing. Additionally, the manufacturer’s ability to decrease 
the siZe of the device is impeded because such displays 
typically require a relatively large amount of electrical 
energy and, therefore, that the housing contain a relatively 
large poWer supply. 

[0006] FIGS. 1A-1C depict several typical prior art hand 
held communications devices. FIG. 1A depicts a hand held 
telephone 10 having a housing 12 and a display 14 that is 
integrated into the housing 12. As shoWn, the display 14 is 
smaller than the housing 12. The telephone 10 includes a 
keypad 16 that includes a plurality of buttons that the user 
can use to operate the device. The keypad 16 is separate 
from the display 14. 

[0007] Similarly, FIG. 1B depicts a personal digital assis 
tant 20 having a housing 22 and a display 24 that is 
integrated into the housing 22. Again, the display 24 is 
smaller than the housing 22. The PDA 20 includes a key 
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board 26 that the user can use to operate the device 20. The 
keyboard 26 is separate from the display 24. 

[0008] FIG. 1C depicts a so-called ?ip phone 30 having a 
housing 32 and a display 34 that is integrated into the 
housing 32. As shoWn, the display 34 is smaller than the 
housing 32. When the ?ip cover 31 is closed, it covers a 
portion of the display 34. The ?ip cover 31 can be opened 
to reveal the covered portion of the display 34. Alternatively, 
the display 34 could be integrated into the ?ip cover 31 of 
the phone 30. As the ?ip cover 31 has a surface area that is 
no bigger than the surface area of the housing 32, the display 
34 is smaller than the housing 32 in any event. The ?ip 
phone 30 includes a keypad 36, Which is separate from the 
display 34. 

[0009] In each case, the display is merely one of several 
elements that is integrated into (or otherWise coupled to) the 
housing of the device. In each case, the display is small, 
rigid, ?xed in siZe, and generally rectangular in shape. 
Consequently, the displays are of limited utility in providing 
meaningful information to the user. Thus, there is a need in 
the art for intelligent multi-media display communications 
systems. 

SUMMARY OF THE INVENTION 

[0010] The invention provides an interactive, loW poWer, 
collapsible, intelligent, multi-media display system accord 
ing to the invention. Such display systems can be used as 
hand-held, portable communications devices. A display 
communications device according to the invention can be an 
interactive, bi-directional communications device that 
includes a housing that can contain a processor; radio 
transceiver means for transmitting and/or receiving radio 
signals; and a collapsible display that is mechanically 
coupled to the housing. The display can have a surface area 
that is larger than any cross-sectional area of the housing. 
The housing can contain a loW voltage poWer supply, such 
as a thin ?lm poWer supply. 

[0011] A processor can be contained Within the housing 
and can be adapted to receive commands from the display 
and to form the output radio signals based on the received 
commands. The display can be adapted to process touch 
commands, and the received commands can be based on the 
touch commands. Aspeaker can be coupled to the processor 
for transmitting output audio signals, and the processor can 
be adapted to extract audio data from the input radio signals, 
and to provide to the speaker output audio signals that are 
representative of the extracted audio data. Amicrophone can 
be coupled to the processor for receiving input audio signals, 
and the processor can be adapted to form output radio 
signals based on the input audio signals. The processor can 
be adapted to form the output radio signals by modulating a 
carrier signal With a representation of the input audio signal. 

[0012] The device can be voice activated. The processor 
can be adapted to determine Whether the input audio signals 
are telephone signals or commands. The processor can 
initiate a connection betWeen the display communications 
device and a remote netWork device, such as by a connection 
to the internet. The processor is adapted to determine 
Whether the device is in a telephone mode or a command 
mode. If the device is in command mode, the processor is 
adapted to respond to voice activation commands. The 
display can be a ?exible display. The communications 



US 2003/0144034 A1 

device can include a rod that is coupled to the housing and 
to the display such that the display can be Wound around the 
rod. The rod can be coupled to the interior or the exterior of 
the housing. Alternatively, the display can be Wound around 
the housing itself. The device can include a locking mecha 
nism for holding the display in an extended position. The 
display can be a foldable display. 

[0013] The display can be touch responsive. The display 
can provide touch signals to the processor and the processor 
can perform responsive operations in response to receiving 
the touch signals. The display communications device can 
also include display memory for storing display data that 
corresponds to information currently being displayed. The 
display memory can be embedded into the display (e.g., in 
the pixels themselves), or contained in the housing. 

[0014] The display can include a plurality of organic light 
emitting devices (OLEDs). The OLEDs can be ordinary, 
side-by-side OLEDs, stacked OLEDs (SOLEDs), or top 
emitting or transparent OLEDs (TOLEDs), for example. 
Additionally, the OLEDs can be integrated With organic 
photodetectors. 

[0015] The display can include a plurality of bistable 
pixels. The display can include a plurality of self-con?g 
urable pixels. Each pixel can include a local processor and 
a memory that contains a pixel address associated With the 
pixel. The pixels can be adapted to con?gure themselves 
With respect to color, grayscale, and/or resolution. The pixels 
can include groups of sub-pixels, Where each sub-pixel 
includes a number of light emitting devices. The number of 
light emitting devices that form a sub-pixel can depend on 
the color(s), grayscale, and resolution of the pixel. 

[0016] The processor can update the display by providing 
a data packet that includes a pixel address and a brightness 
that corresponds to a pixel located at the pixel address. The 
processor can be adapted to compare a current image With a 
previous image, and to identify one or more pixels having a 
pixel brightness that needs to be changed to convert the 
display from the previous image to the current image. The 
processor can provide the display With display data that 
causes the pixel brightness of the one or more identi?ed 
pixels to change. Apixel can include one or more colored or 
infrared sub-pixels. 

[0017] The display can be removably coupled to the 
housing, and adapted to be removably coupled to each of a 
plurality of external devices. The display can be adapted to 
automatically con?gure to the external device to Which it is 
coupled. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0018] Other features of the invention are further apparent 
from the folloWing detailed description of the embodiments 
of the present invention taken in conjunction With the 
accompanying draWing. 

[0019] FIGS. 1A-1C depict typical prior art hand-held 
communications devices having relatively small displays 
that are integrated into their respective housings. 

[0020] FIGS. 2A-2E depict preferred embodiments of an 
intelligent multi-media display communications system 
according to the invention. 
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[0021] FIGS. 3A-3C depict a preferred embodiment of a 
display communications system according to the invention 
having a collapsible display. 

[0022] FIG. 4 depicts a preferred embodiment of a display 
communications system according to the invention having a 
touch responsive display With a telephone keypad. 

[0023] FIG. 5 depicts a preferred embodiment of a display 
communications system according to the invention a display 
having a touch responsive display With a keyboard. 

[0024] FIG. 6 depicts a preferred embodiment of a display 
communications system according to the invention a full 
color display capable of displaying an entire Web page. 

[0025] FIG. 7 depicts a preferred display communications 
system according to the invention having a display exten 
sion. 

[0026] FIG. 8 depicts a carrying case for containing a 
display communications device according to the invention. 

[0027] FIGS. 9A-9D depict alternative embodiments of 
pixels that can be used in a display according to the 
invention. 

[0028] FIGS. 10A-10F depict alternative embodiments of 
the invention having collapsible housings. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0029] FIG. 2 depicts a preferred embodiment of an 
intelligent multi-media display communications device 100 
according to the invention. As shoWn, the device 100 
includes a housing 102 that contains a processor 103, Which 
includes the primary processing electronics for operating the 
device 100. Preferably, the device 100 is a hand-held or 
pocket-siZed device that has an overall shape similar to that 
of a pen or pointer, for example, as shoWn. In such an 
embodiment, the housing 102 is an elongated, narroW hous 
ing. Preferably, the device 100 includes a dispenser that 
contains ink or solid or liquid graphite so that it can actually 
be used as a Writing implement as Well as a communication 
device. The housing 102 can be made of plastic, for 
example. 
[0030] The housing 102 can also contain a micro-fan that 
provides cooling for internal components, as Well as positive 
pressure inside the housing to thereby keep particles, such as 
dust, sand, and smoke particles, for example, from entering 
the device and contaminating the internal components. 
Additionally, a carrying case can be provided to protect the 
device 100 from Water, dust, and the like. Such a carrying 
case is depicted in FIG. 8. Preferably, the carrying case 80 
is made of metal, plastic, or the like, With an optional 
hermetic seal 82 to protect the device from impact and 
environmental conditions. Preferably, the carrying case 80 
includes a holloW, elongated body portion 81 and a holloW 
elongated cap portion 83, and has an overall tubular shape 
(such as that of a cigar tube). Preferably, the cap portion 83 
is detachably coupled to the body portion 81. For example, 
the carrying case can be designed so that the cap portion 83 
can be slid onto and off of the body portion 81 or threaded 
onto and off of the body portion 81. Accordingly, the cap 
portion 83 and the body portion 81 can each include comple 
mentary threads (not shoWn in FIG. 8) so that the cap 
portion 83 can be threaded onto or off of the body portion 81. 
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[0031] Though the hermetic seal 82 can be a separate 
element, it is preferred that the hermetic seal 82 is attached 
to either the body portion 81 or the cap portion 83. In any 
event, the hermetic seal 82 is disposed betWeen the cap 
portion 83 and the body portion 81 so that the carrying case 
80 is hermetically sealed When the cap portion 83 is coupled 
to the body portion 81. It is anticipated that the device 
housing Will likely be on the order of one inch in diameter. 
Consequently, it is anticipated that the carrying case 80 Will 
likely have an interior diameter 80d of about one inch as 
Well. 

[0032] The processor 103 can include, but is not limited 
to, a microprocessor. Preferably, the processor 103 is a thin 
?lm “digital radio on a chip.” That is, the processor 103 
provides the capability for processing of analog and digital 
radio signals. Such processing can include any number of 
signal processing techniques, including data encryption to 
provide communications that are secure from third party 
interception, noise reduction, background noise cancella 
tion, echo cancellation, and other such techniques for the 
improvement of sound quality. Data encryption/decryption 
capabilities are preferably provided so that the device can 
receive, process, and transmit encrypted communications 
signals. Thus, the device can be made secure from possible 
third-party interception. Any Well-knoWn data encryption/ 
decryption techniques can be employed (e.g. RSA, Dif?e 
Hellman, DES, Triple-DES, etc.). 
[0033] The processor 103 can also provide compound 
radio capabilities (i.e., multiple radios or radio functions on 
a chip). For example, the device 100 can be adapted to 
transmit, process, and receive short range, infrared signals, 
or short, intermediate, or long range radio-frequency (RF) 
signals, depending on the particular characteristics of the 
environment, the application, and the external device With 
Which the display communications device 100 is commu 
nicating. Such radio capabilities can be implemented in 
softWare on the processor 103. 

[0034] Preferably, the processor 103 includes control 
means for selectively and/or simultaneously controlling the 
transmission and receipt of communications signals that 
contain audio, video, and/or control data. Additionally, the 
processor 103 preferably includes control means for selec 
tively and/or simultaneously controlling the display or stor 
age of audio, video, and/or control data that the device 
receives. A detailed description of the functions that the 
processor 103 can perform in a preferred embodiment of the 
invention is provided beloW. 

[0035] The device 100 includes radio transceiver means 
104, such as an antenna, for example, for transmitting output 
radio signals and receiving input radio signals. The radio 
signals can be analog or digital radio signals. The device 100 
can operate in one or more of simplex, half duplex, and full 
duplex transmission modes. The device 100 can accommo 
date access schemes such as time division multiple access 
(TDMA), frequency division multiple access (FDMA), code 
division multiple access (CDMA), narroWband CDMA 
(NCDMA), and broadband (or Wideband) CDMA 
(BCDMA), ultra Wideband orthogonal frequency division 
multiplexing (OFDM), for example, or any combination of 
such access schemes. The radio transceiver means 104 can 
be adapted to transmit and receive communications signals 
via any electromagnetic carrier, such as radio-frequency 
(RF), infrared, ultraviolet, or the like, or optically. 
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[0036] Preferably, the device is adapted to process, trans 
mit, and receive packet-sWitched communications for com 
patibility With packet-based mobile communications net 
Works and can be adapted to conform to any standard, or 
combination of standards, such as Universal Mobile Tele 
communication System (UMTS), CDMA-2000, Bluetooth, 
and WiFi standards 802.11a, 802.11b, 802.11g. Thus, the 
device can provide communication access to a variety of 
netWork systems by adaptively sWitching to the appropriate 
access standard or scheme. 

[0037] The device can communicate With (transmits sig 
nals to or receive signals from) a single base station, a 
plurality of base stations (i.e., a netWork), or any number of 
external devices. Thus, a communications device 100 
according to the invention can be a node on a telecommu 
nications netWork, such as a cellular netWork or the internet, 
for example. The device 100 can transmit communications 
signals to, and receive communications signals from, one or 
more base stations in the netWork. Similarly, the base 
stations can transmit communications signals to, and receive 
communications signals from, the device 100. As the device 
moves from the proximity of a ?rst base station into the 
proximity of a second base station, the ?rst base station can 
automatically handoff the current communications link With 
the device (inbound or outbound communications; voice or 
data) to the second base station. Thus, the device 100 can 
remain in communication With the base stations (and, con 
sequently, With the far-end device to Which it is communi 
cating) as the user moves. The device 100 can be an 
“always-on” device that provides permanent connections to 
external devices or netWorks. 

[0038] Such a base station could be an external device that 
includes the communications electronics (e.g., processor 
102, antenna 104, etc.). The display communications device 
100 could be electrically connected in communication With 
the base station. Thus, the base station can provide process 
ing poWer and communications interfaces for the device 
100. Such a base station could be stored in or integrated into 
an airplane, an automobile, a backpack, or the like. 

[0039] The antenna 104 is electrically coupled to the 
processor 103. Preferably, the antenna 104 is coupled to an 
exterior portion of the housing 102. For example, the 
antenna 104 can be embedded into the housing 102 or 
af?xed to the exterior of the housing 102. Alternatively, the 
antenna 104 can be coupled to an interior portion of the 
housing 102, and may be contained partially or completely 
Within the housing 102. The device 100 could also be 
electrically connected to an external antenna. The external 
antenna could be plugged into the device and coupled to the 
electronic components in the device. Such an external 
antenna could be stored in a backpack, for example, so that 
a user could simply plug the antenna into the device When 
ever such use of the device is desired. 

[0040] Preferably, the antenna 104 is adapted to transmit 
and receive broadband, audio/video signals for internet 
access and telephony. That is, the antenna is capable of 
transmitting and receiving full duplex data and voice, and 
provides broadband internet access. Preferably, the device 
100 provides high speed, mobile access to the internet, and 
also includes pager and multi-media text messaging capa 
bilities, such as may be provided via a multi-media mes 
saging service (“MMS”), for example. 
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[0041] In a preferred embodiment, the device is capable of 
processing, and therefore, the radio transceiver means 104 is 
capable of transmitting and receiving, narroWband and/or 
broadband signals. Such broadband signals can be compat 
ible With third-generation (3G) or fourth-generation (4G) 
digital radio standards, for example, though it should be 
understood that a device according to the invention can be 
adapted to conform to any standard or to multiple standards. 
Final standards for 3G broadband mobile Wireless data 
transmissions via smart phones have been formally adopted 
by the ITU Radiocommunication Assembly by approval of 
the so-called IMT-2000 speci?cation. In general, hoW the 
device accesses a Wireless carrier is irrelevant. For example, 
it is anticipated that multi-netWork devices Will be adapted 
to connect to the “right” netWork at the “right” time. That is, 
given that many netWorks Will likely be available to the 
communications device at any given time, the device Will 
attempt to connect to the netWork that is most appropriate for 
Whatever the device is attempting to do at that time. For 
example, the device might seek the netWork that Will yield 
the best reception, the most capability, the greatest band 
Width, or the like. 

[0042] Preferably, the radio transceiver means 104 is 
adapted to transmit and receive radio signals having band 
Widths of about 5 to 30 MHZ, though it is anticipated that 
greater bandWidths might be used in future communications 
applications. Additionally, data rates of up to about 10 Mbps, 
or more, are anticipated. 

[0043] The radio transceiver means 104 can include pro 
cessing (either in the antenna itself or in the processor 103) 
for providing diversity. That is, the transmitting device can 
transmit the same signal a number of times (e.g., three), and 
the receiving device can use the best of the signals that it 
receives. Additionally, the radio transceiver means 104 can 
be a smart antenna that includes processing (either in the 
antenna itself or in the processor 103) to measure, amplify, 
and otherWise optimiZe the input and output signals depend 
ing on the characteristics of the environment in Which the 
signal is being transmitted or received. 

[0044] The device 100 can also include ultra Wideband 
softWare de?ned radio (SDR) capabilities, such as simulta 
neous use of airWays, or spectrum shifting according to use, 
for example, computing poWer to further sub-divide radio 
signals based on their electrical or magnetic polariZation, 
and can share national resources of the available radio 
spectrum. The device can also communicate using adaptive 
techniques, such as frequency-agile or hybrid communica 
tions techniques, for example. 

[0045] The communications device 100 can also include a 
microphone for receiving input audio signals and one or 
more speakers for transmitting output audio signals. The 
speaker can be used to provide, for example, output audio 
signals that are received as part of a telephone conversation, 
output audio that is doWnloaded from the internet as part of 
a Web page, or synthesiZed human speech produced by the 
device itself as a form of communication With the user. The 
speaker can also be used to provide identi?able sounds, such 
as, for example, a ringing sound if a call is incoming, or a 
tone (or series of tones) to indicate that a certain action has 
been taken (e. g., the device has successfully connected to (or 
failed to connect to) an internet service provider). Such 
sounds could be synthesiZed. 

Jul. 31, 2003 

[0046] Preferably, the communications device 100 
includes a microtransceiver 108 having both a speaker 
(audio signal transmitter) and a microphone (audio signal 
receiver). The microtransceiver 108 is electrically coupled 
to the processor 103 and can be integrated/ embedded into 
the housing 102 or attached externally thereto. The proces 
sor 103 is adapted to extract audio data from the input radio 
signals, and to provide to the speaker output audio signals 
that are representative of the extracted audio data. The 
processor 103 is also adapted to form output radio signals 
based on input audio signals received from the microphone. 

[0047] The device 100 can also include a Wireless induc 
tive transceiver 112 that provides audio to, and receives 
audio from, the user of the device. The Wireless transceiver 
112 can be a Wireless earpiece, for example, that commu 
nicates With the processor via a Wireless link 114. Preferably, 
the transceiver is an inductive transceiver that forms audio 
signals representing the user’s speech based on the trans 
ceiver’s detection of vibrations caused by the user’s speech, 
for example. Thus, the processor 103 can convey audio 
signals to the transceiver 112, and the transceiver 112 can 
convey audio signals to the processor 103. 

[0048] The display communications device 100 can 
include an A/D converter (as part of the processor 103 or 
external thereto), to Which the microphone (or transceiver) 
is coupled. Analog audio signals from the microphone or 
transceiver are input to the A/D converter. The digitiZed 
output of the A/D converter is provided to the processor 103. 
The processor 103 then determines Whether the device is in 
telephone mode (in Which case the audio should be sent via 
the radio transceiver means 104), or in command mode (in 
Which case the audio should be interpreted and an action 
taken in response). Thus, the microphone can be coupled to 
the processor 103, and used as an audio input means for both 
telephonic communications and to issue voice commands to 
the device 100. 

[0049] Preferably, the processor 103 has the capability to 
understand and recogniZe human speech. Speech recogni 
tion techniques are fairly Well knoWn, and are becoming 
more and more common as computational poWer and the 
amount of available memory continues to increase. The user 
can speak to the device 100 either to transmit speech to a 
third party, or to give the device 100 a command. Preferably, 
a display communications device 100 according to the 
invention includes established verbal commands or key 
board actions to tell the processor 103 Whether it is to 
transmit the input speech (i.e., that the device is in telephone 
mode) or to interpret the input speech as a command (i.e., 
that the device is in command mode). 

[0050] Such voice commands can include voice dialing 
capability, Where the user can simply speak the telephone 
number he Wishes to call, and the device Will initiate a call 
to that number. Alternatively, the user can speak a code Word 
(such as the name of the party he Wishes to call). A list of 
such code Words can be stored in memory, and associated 
With a respective telephone number or action. If the spoken 
code Word is in the list, the device Will initiate a call to the 
number associated With that code Word. Similarly, the device 
100 can use speech recognition as a security measure by 
permitting access to (any or all of) its functionality only if 
it detects that the voice of the user is the voice of an 
authoriZed user of the device. 
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[0051] If the processor 103 determines that the device 100 
is in telephone mode, then the digitized audio signal can be 
compressed and encrypted, if desired, and input to a D/A 
converter and a modulator Where an RF signal is modulated 
With the audio signal. The modulated RF signal is then 
passed to the antenna 104 Where it is transmitted out of the 
device 100. If the processor 103 determines that the device 
100 is in command mode, then the processor 103 performs 
speech recognition on the digitiZed audio input signal using 
Well knoWn speech processing techniques. The processor 
103 can also include a command controller for causing an 
action to be taken in response to receiving a voice command. 
The device can also be coupled, preferably via a Wireless 
link, to a central server or server pool that provides addi 
tional processing poWer for the device. Thus, more sophis 
ticated and computationally intensive processing can be 
performed, Without the need for increased processing poWer 
in the device itself. 

[0052] Received radio signals can be passed from the 
antenna 104 through a demodulator, A/D converter, decryp 
tor, and decompressor. Digital audio signals can be extracted 
from the received radio signals, and provided to the speaker 
for audio output. 

[0053] Preferably, the housing 102 also contains a loW 
voltage poWer supply 107, such as a rechargeable thin ?lm 
battery. Such batteries are typically less than 10 microns 
thick, and can have open circuit voltages of about 2-5 V. The 
batteries can be cycled thousands of times, and can typically 
be operated at any temperature up to the melting point of 
lithium (180° C.). US. Pat. No. 5,895,731, entitled “Thin 
Film Lithium Battery and Process” describes thin ?lm 
lithium batteries and processes for making them. These 
batteries can be constructed in either prismatic or cylindrical 
con?guration. 
[0054] Alternatively, the device 100 can include a poWer 
generator, such as a methanol/hydrogen poWered micro fuel 
cell, direct liquid micro ethanol fuel cell, or other such fuel 
cell technology. Such fuel cells typically use hydrogen to 
react With oxygen and produce an electrical current. Metha 
nol is typically used in such fuel cells as it is knoWn to be 
a good carrier fuel for the hydrogen that fuel cells need. 
Methanol-only micro fuel cells are being developed (by 
Motorola, for example) and it is anticipated that the use of 
such fuel cells might be advantageous in a display commu 
nications device according to the invention. 

[0055] A solar poWer supply, such as a solar battery, for 
example, or any photovoltaic material that can convert 
sunlight into electricity, can also be used to provide electri 
cal poWer to the device 100. Such a solar poWer supply may 
alloW the device to operate on solar poWer alone. Preferably, 
a ?exible, organic photovoltaic cell can be used. When the 
device is operating, additional poWer generated (by the solar 
poWer supply or micro fuel cell, for example) can be used to 
charge the battery. When the device is off, all poWer gen 
erated can be used to charge the battery. 

[0056] According to the invention, an intelligent display 
system 106 can be coupled to the housing 102. The display 
system 106, Which can be electrically coupled to the pro 
cessor 103, can operate in conventional mode or intelligent 
mode. In conventional mode, the Whole displayed is 
refreshed periodically (e.g., 60-100 times per second for 
video applications; feWer for non-video graphical applica 
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tions). In such an embodiment, conventional video process 
ing electronics can be used to connect the display system 
106 to the processor 103 (or other, external video source). If 
the display system 106 is operating in an “intelligent mode,” 
then only updated information needs to be supplied to the 
display. In such an embodiment, the processor 103 can 
control the display 106 directly. The processor 103 can take 
the video input, process the information so as to detect 
changes in the display image from frame to frame, and then 
send out the appropriate video information to the display 
system 106. 

[0057] The processing poWer for the display system 106 
can be provided by the processor 103. In such an embodi 
ment, the processor 103 can be adapted to compare the most 
recently received image (i.e., the image to be displayed) With 
the previously received image (i.e., the image that is cur 
rently being displayed). The processor 103 can then update 
individual pixels 109 as necessary. 

[0058] An exemplary application in Which a communica 
tions device according to the invention could be coupled to 
an external video source includes an application in Which the 
device is used in conjunction With a security system (such as 
might be used in a department store, for example). One or 
more remote cameras (i.e., remote to the communications 
device) could capture images at respective remote locations. 
The images could be transmitted (preferably Wirelessly) to 
the communications device. The display system 106 could 
then provide to the user of the communications device, a 
video display that includes the images captured at the remote 
locations. The images could be provided full screen and 
automatically update from one camera to the next, or a 
number of such images could be displayed at the same time 
in separate WindoWs on the display. 

[0059] Alternatively, processing poWer could be provided 
locally to each pixel 109. For example, each pixel 109 could 
be programmed (or initialiZed) to knoW Where it is relative 
to other pixels in the display. Unique addressing codes can 
be provided so that each pixel 109 knoWs What to display. 
Thus, the pixels 109 in an intelligent display system 106 can 
be vieWed as nodes on a netWork. In such an embodiment, 
the processor 103 can provide display signals to the pixels 
109. Preferably, a display signal includes an address that 
corresponds to a particular pixel (or group of pixels) and 
content that indicates What the addressed pixel (group) is to 
display. The pixel receives the signal and determines from 
the signal What it is to display. It is also contemplated that 
the processor can provide higher level information to the 
pixels. In such an embodiment, each pixel 109 can perform 
calculations on the higher level information to determine 
What it has to display. 

[0060] ApoWer system comprising one or more thin-?lm 
batteries or photovoltaic cells (or some combination of both) 
can also be attached to the display system 106. Such a poWer 
system could be attached to or directly deposited onto the 
backside of the display so that it does not interfere Will the 
visual display provided thereon. Flexible thin ?lm batteries 
or photovoltaic cells, for example, can be laminated onto the 
display. Thus, the device 100 can be poWered by a ?rst 
poWer system When the display system 106 is not extended, 
and also by a second poWer system that provides additional 
poWer or takes over for the ?rst poWer system When the 
display system 106 is extended. Examples of ?exible pho 


















