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ABSTRACT 
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(57) 
A device including: at least tWo electronic/ electrical compo 
nents; and a casing, the casing having at least a portion thereof 
acting as a communication bus for connecting the at least tWo 
electronic/ electrical components. 
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DEVICE HAVING A CASING CONTAINING A 
POTTING MATERIAL FOR TRANSMITTING 

SIGNALS BETWEEN ELECTRONIC 
COMPONENTS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates generally to devices, 
and more particularly, to devices having a casing and/ or inte 
rior that act as a communication bus betWeen at least tWo 
components of the device. For purposes of this disclosure, a 
device is any article having a casing Which houses tWo or 
more electrical/electronic components. Also for purposes of 
this disclosure, a communication bus is anything that trans 
mits one or more signals betWeen tWo or more components. 

Such transmission may be one-Way or tWo-Way. Thus, the 
transmission may be a simple point-to -point link betWeen tWo 
components or a point to many links betWeen several com 
ponents. Furthermore, the transmission may be such that the 
transmitted signal(s) are available to any components on the 
communication bus. Still further, the communication bus 
may be more than one media, such as a Waveguide, potting 
material, and/ or free space in the casing (including the casing 
itself). 
[0003] 2. PriorArt 
[0004] Electronic devices typically have a casing or shell in 
Which electronic/electrical components are housed. The elec 
tronic/ electrical (collectively referred to hereinafter as “elec 
tronic” or “electronics”) components interact With each other 
and/ or other devices via internal Wiring (Which includes 
printed circuit boards). While the Wiring has its advantages, it 
suffers from certain disadvantages such as susceptibility to 
noise, brittleness, potential for high bit error, takes up a large 
amount of space in the interior of the casing or shell, can 
suffer from poor connections, and may be susceptible to 
impact and shock. These disadvantages are ampli?ed in cer 
tain devices that house electronic components and operate in 
harsh environments. 

SUMMARY OF THE INVENTION 

[0005] It is an object of the present invention to provide 
methods and devices that overcome the disadvantages of the 
Wiring used to link components in devices having electronic 
components. 
[0006] Accordingly, a device is provided Which comprises: 
at least tWo electronic/electrical components; and a casing, 
the casing having at least a portion thereof acting as a com 
munication bus for connecting the at least tWo electronic/ 
electrical components. 
[0007] At least a portion of the casing can be an optical 
Waveguide Where one of the at least tWo electronic/electrical 
components comprises a transmitter operatively connected to 
the optical Waveguide for transmitting optical signals into the 
optical Waveguide, the other of the at least tWo electronic/ 
electrical components comprises a detector for detecting the 
optical signals from the Waveguide. 
[0008] Alternatively, at least a portion of the casing can be 
an ultrasonic Waveguide Where one of the at least tWo elec 
tronic/ electrical components comprises an ultrasonic genera 
tor operatively connected to the ultrasonic Waveguide for 
transmitting ultrasound signals into the ultrasonic Waveguide, 
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the other of the at least tWo electronic/electrical components 
comprises a detector for detecting the ultrasonic signals from 
the Waveguide. 
[0009] The portion of the casing acting as a communication 
bus can comprise a Waveguide for transmitting signals 
betWeen the at least tWo electronic/ electrical components. 
The Waveguide can comprise an entirety of the casing. Alter 
natively, the casing can comprise an outer portion Where the 
Waveguide is formed on an inner surface of the outer portion. 
The Waveguide can be formed on a majority of the inner 
surface of the outer portion. Alternatively, the Waveguide can 
be formed in one or more strips on the inner surface of the 
outer portion. At least one of the one or more strips can be 
formed in a channel on the inner surface of the outer portion. 
[0010] Where at least a portion of the casing is an optical 
Waveguide, at least one of the at least tWo electronic/electrical 
components comprises a transmitter operatively connected to 
the Waveguide for transmitting at least one signal through the 
Waveguide. Alternatively, at least one of the at least tWo 
electronic/ electrical components comprises a detector opera 
tively connected to the Waveguide for detecting the at least 
one signal. 
[0011] The device can further comprise means for directly 
adhering at least one of the at least tWo electronic/electrical 
components to the Waveguide. Where the Waveguide is an 
optical Waveguide, the means for directly adhering can com 
prise an optical quality adhesive for adhering the one of the at 
least tWo electronic/ electrical components directly to the 
Waveguide. Alternatively, the device can further comprise 
fastening means for mechanically fastening at least one of the 
at least tWo electronic/electrical components on the 
Waveguide. The fastening means can comprise a bracket hav 
ing the at least one of the at least tWo electronic/electrical 
components fastened to a ?rst portion and the Waveguide 
fastened to another portion. 
[0012] Also provided is a device comprising: means for 
housing at least tWo internal electronic/electrical compo 
nents; and means for communicating a signal betWeen the at 
least tWo internal electronic/ electrical components through at 
least a portion of the means for housing the at least tWo 
internal electronic/ electrical components. 
[0013] Still provided is a device comprising: a casing for 
holding tWo or more electronic/electrical components; and a 
communication bus formed at least in part by the casing; 
Wherein the tWo or more electrical/ electronic components are 
operatively connected to the communication bus and capable 
of transmitting and detecting a signal on the communication 
bus. 
[0014] Still provided is a method for communicating a sig 
nal betWeen tWo or more electronic/electrical components in 
a device having a casing. The method comprising: providing 
the casing With at least a portion acting as a communication 
bus; and operatively connecting the tWo or more electronic/ 
electrical components to the communication bus. 
[0015] The method can further comprise transmitting a sig 
nal on the communication bus for detection by at least one of 
the tWo or more electronic/electrical components. The trans 
mitting can comprise transmitting an optical or ultrasound 
signal on the communication bus. 
[0016] The providing can comprise fabricating at least a 
portion of the casing from a material that acts as the commu 
nication bus. 
[0017] The operatively connecting can comprise adhering 
at least one of the tWo or more electronic/electrical compo 
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nents to the at least a portion of the casing acting as a com 
munication bus. Alternatively, the operatively connecting 
comprises fastening at least one of the tWo or more electronic/ 
electrical components to the at least a portion of the casing 
acting as a communication bus. 

[0018] Still provided is a computer comprising: a casing, at 
least a portion of Which has a communication bus formed 
therein; and tWo or more components operatively connected 
to the communication bus for at least one of transmitting and 
detecting a signal on the communication bus. At least one of 
the tWo or more components can be a transmitter for trans 
mitting a signal on the communication bus. At least one of the 
tWo or more components can be a detector for detecting a 
signal transmitted on the communication bus. 
[0019] Still provided is a cell phone comprising: a casing 
having at least a display formed thereon, at least a portion of 
the casing having a communication bus formed therein; and 
tWo or more components operatively connected to the com 
munication bus for at least one of transmitting and detecting 
a signal on the communication bus. At least one of the tWo or 
more components can be a transmitter for transmitting a 
signal on the communication bus. At least one of the tWo or 
more components can be a detector for detecting a signal 
transmitted on the communication bus. 
[0020] Still provided is a device comprising: a casing, the 
casing having at least a portion thereof acting as a communi 
cation bus; and a transmitter operatively connected to the 
communication bus for transmitting a signal on the commu 
nication bus. The device can further comprise a detector 
operatively connected to the communication bus for detecting 
the signal on the communication bus. 
[0021] Still provided is a device comprising: a casing, the 
casing having at least a portion thereof acting as a communi 
cation bus; and a detector operatively connected to the com 
munication bus for detecting a signal on the communication 
bus. The device can further comprise a transmitter operatively 
connected to the communication bus for transmitting the 
signal on the communication bus. 
[0022] Still provided is a device comprising: a casing; a 
communication bus disposed in the casing; and a WindoW 
formed on at least a portion of the casing through Which an 
input signal is transmitted from an exterior of the casing to the 
communication bus. 
[0023] Still provided is a method for inputting a signal to an 
interior of a device Where the method comprises: inputting a 
signal through at least a portion of a casing of the device; and 
transmitting at least a portion of the signal to one of a com 
munication bus or internal component. The signal can be 
useful for inputting data to the internal component. 
[0024] Still provided is a device comprising: a casing, at 
least a portion of Which contains a potting material; ?rst and 
second electronic/electrical components, at least one of 
Which is at least partially disposed in the potting material; a 
transmitter disposed on the ?rst electronic/ electrical compo 
nent for transmitting a signal from the ?rst electronic/electri 
cal component and at least partially through the potting mate 
rial; and a receiver disposed on the second electronic/ 
electrical component for receiving the signal and transmitting 
the signal or representative of the signal to the second elec 
tronic/ electrical component. 
[0025] The potting material can be selected from a group 
consisting of a solid, a gel, and a liquid. Where the potting 
material is the solid, the solid can be an epoxy resin. The 
signal can be an infrared signal. The casing can include a 
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WindoW through Which an input signal is transmitted from an 
exterior of the casing to at least one of the potting material, 
?rst electronic/electrical component, and second electronic/ 
electrical component. 
[0026] Still provided is a method for communicating a sig 
nal betWeen ?rst and second electronic/ electrical components 
contained in a casing of a device. The method comprising: 
encasing at least a portion of one of the ?rst and second 
electronic/electrical components in a potting material in the 
casing; and transmitting the signal at least partially through 
the potting material from the ?rst electronic/electrical com 
ponent to the second electronic/ electrical component. 
[0027] The method can further comprise inputting a signal 
through at least a portion of the casing to at least one of the 
potting material, ?rst electronic/electrical component, and 
second electronic/electrical component. 
[0028] Still yet provided is a device comprising: a casing, at 
least a portion of Which contains a potting material; ?rst and 
second electronic/electrical components; a transmitter dis 
posed on the ?rst electronic/electrical component for trans 
mitting a signal; and a receiver disposed on the second elec 
tronic/ electrical component for receiving the signal; Wherein 
the signal is at least partially transmitted through the potting 
material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] These and other features, aspects, and advantages of 
the apparatus and methods of the present invention Will 
become better understood With regard to the folloWing 
description, appended claims, and accompanying draWings 
Where: 
[0030] FIG. 1 illustrates a schematic vieW of a generic 
electronic device having a casing nose and tWo or more elec 
tronic components according to a ?rst embodiment. 
[0031] FIGS. 2A, 2B, and 2C illustrate sectional vieWs of a 
Wall ofthe casing ofFIG. 1 as taken along line 2-2 in FIG. 2, 
FIGS. 2A, 2B, and 2C representing three alternative Wall/ 
Waveguide con?gurations. 
[0032] FIG. 3 illustrates a sectional vieW of a computer 
CPU casing according to an embodiment. 
[0033] FIG. 4 illustrates a partial sectional vieW of a cellu 
lar telephone according to an embodiment. 
[0034] FIG. 5 illustrates a partial sectional vieW of a cellu 
lar telephone according to another embodiment of the present 
invention. 
[0035] FIG. 6 illustrates a schematic electrical diagram of 
an infrared (IR) transceiver for use With the cellular telephone 
of FIG. 5. 
[0036] FIG. 7 illustrates a cellular telephone according to 
another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0037] Although the invention is particularly suited to opti 
cal signal communication betWeen electronic components, 
such is discussed by Way of example only. Those skilled in the 
art Will appreciate that other communication means can also 
be utiliZed, such as ultrasound. Further, although a generic 
casing, computer casing, and cellular phone casing are illus 
trated and discussed herein, such are given by Way of example 
only, those skilled in the art Will appreciate that the devices 
and methods of the present invention can be utiliZed in any 
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device having an interior Which houses at least tWo intercon 
nected electronic components. 
[0038] Referring noW to FIG. 1, there is shoWn a generic 
device generally referred to by reference numeral 100. The 
generic device 100 has a casing 102 that de?nes an interior 
104. The casing 102 preferably has a metal, plastic, or com 
posite outer portion 106 and a communication bus, such as 
Waveguide portion 108. The casing 102 is shoWn generically 
as rectangular in shape, hoWever, those skilled in the art Will 
appreciate that it may have any shape. Furthermore, the cas 
ing 102 is shoWn having a tWo-piece construction, upper shell 
106a and loWer platform 1061) joined together With screWs 
107. HoWever, those skilled in the art Will appreciate that the 
casing 102 can be constructed from one or more pieces, and if 
more than one piece, the pieces can be joined or fastened in 
any manner knoWn in the art, such as by Welding, gluing, 
riveting, or With interference or snaps. 

[0039] The Waveguide portion 108 is preferably optical 
glass having appropriate cladding as is knoWn in the art. 
HoWever, the Waveguide portion 108 can also be a synthetic 
material, such as an acrylic, polycarbonate, or epoxy. The 
inner Waveguide material can be formed on the casing 102 by 
any methods knoWn in the art, such as by casting, machining, 
or depositing. The Waveguide portion 108 can be disposed on 
the entire inner surface of the outer portion 106 of the casing 
102 (or a portion thereof) as shoWn in FIG. 2A. Alternatively, 
the Waveguide portion 108 can be arranged in strips 117, 
formed on the outer portion 106 of the casing 102 as is shoWn 
in FIG. 2C, or in channels 111 formed in the outer portion 106 
of the casing 102 as is shoWn in FIG. 2B. Alternatively, the 
Waveguide portion 108 can make up the entire shell 102 (no 
outer portion 106 is used), Which can be uncoated or have a 
coating, such as an opaque paint. 

[0040] At least one transmitter 110 is arranged on the 
Waveguide portion 108 or proximate thereto such that a signal 
101, such as an optical signal can be transmitted to the 
Waveguide portion 108. The transmitter 110 can be integral 
With a corresponding electronic component 112 or connected 
thereto. At another location on the Waveguide portion 108 are 
located detectors 114 for detecting the optical signals in the 
Waveguide portion 108. Each detector 114 is either integral 
With or connected to another electronic/electrical component 
116. Thus, those skilled in the art Will appreciate that any 
component can communicate With another component 
through the Waveguide portion 108, Which acts as a commu 
nication bus. Of course, each of the components can have both 
a transmitter 110 and detector 114 such that a tWo-Way com 
munication can be achieved. Furthermore, each of the trans 
mitter and detector can itself be considered a component 
operatively connected to the Waveguide portion 108 (commu 
nication bus). Although not shoWn, mutiplexers and demul 
tiplexers can be used such that certain components can oper 
ate at selected frequencies and/ or Wavelengths and not 
interfere With other components on the bus. Similarly, other 
components knoWn in the art for transmission of signals 
through a Waveguide can be used, such as an ampli?er (not 
shoWn) for amplifying a signal betWeen components. The 
transmitters 110 and detectors 114 can be mounted to the 
Waveguide portion 108 directly as is knoWn in the art such as 
by an optical quality adhesive, as shoWn in FIGS. 2A and 2C. 
Alternatively, the transmitter 110 and detectors 114 can be 
mounted to the Waveguide portion 108 or the outer portion 
106 of the casing 102 by mechanical means, such as a bracket 
113 and screWs 115 as is shoWn in FIG. 2B. Also, the trans 
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mitters and detectors can be both adhered and mechanically 
fastened to the Waveguide portion 1 08. As another alternative, 
the components can be connected to the Waveguide portion 
108 by optical ?bers (not shoWn) or the like. 
[0041] Those skilled in the art Will appreciate that the inte 
rior 104 is not cluttered With components and internal Wiring 
resulting in more components being able to occupy a given 
interior siZe or the device 100 being made smaller than a 
conventional device having the same number of internal com 
ponents. In the device shoWn in FIG. 1, portion 10411 of the 
interior 104 can be used to house additional components or 
the device can be reduced in siZe to eliminate portion 10411 or 
a portion thereof. Other advantages include: 
[0042] The optical transmission provides robust, interfer 
ence free channels betWeen physically disconnected compo 
nents/ systems; 
[0043] The optical transmission is naturally resistant to 
very high g-loads and harsh environments; 
[0044] For shorter distances betWeen the transmitter and 
receiver, the system is inexpensive and extremely loW bit rate 
error (better than l0_12) can be readily achieved; and 
[0045] The need for Wires and related problems and space 
requirements are eliminated. 
[0046] Alternatively, ultrasound can be used to communi 
cate betWeen the internal components 112, 116. In Which 
case, the casing 102 or a portion thereof needs to be able to 
carry an ultrasound signal betWeen components. Such a cas 
ing 102, or portion thereof, may be constructed from a suit 
able metal. In the case of ultrasound, an ultrasonic generator 
is used to place signals on the “bus” (casing 102) and a 
corresponding ultrasonic detector detects the ultrasonic sig 
nals and relays them to an appropriate component. Of course, 
the casing may also be a synthetic material having portions of 
suitable materials for carrying an ultrasound signal. As dis 
cussed above With regard to the optical signal con?guration, 
each component can have both an ultrasonic generator and 
detector such that tWo-Way communication betWeen compo 
nents is possible and mutiplexers and demultiplexers can be 
utiliZed such that certain components can operate at selected 
frequencies and/or Wavelengths and not interfere With other 
components on the bus. 

[0047] In another embodiment, the casing 102 is a casing of 
a CPU of a computer 200. In yet another implementation, the 
casing 102 is a casing of a cellular telephone 300. As dis 
cussed above, such embodiments are given by Way of 
example only and not to limit the scope or spirit of the present 
invention. 
[0048] Referring noW to FIGS. 3 and 4, there is shoWn a 
computer CPU 200 and cellular telephone 300, respectively, 
in Which similar number series denote similar features to that 
of FIG. 1 (i.e., casing 102 corresponds With casings 202 and 
302, etc.). Those skilled in the art Will appreciate that the 
casings 202, 302 can be made smaller than a conventional 
counterpart device having the same number of internal com 
ponents or be able to house more components in the same siZe 
casing. Thus, the present invention can provide a miniatur 
iZation of electronic devices, particularly portable electronic 
devices While eliminating the problems associated With Wir 
ing, such as signal speed, poor connections, and failure over 
time due to brittleness and other insulation failures. The 
Waveguide portion 108 also provides for a ?exible design and 
layout of the electronic components as Well as the ability to 
easily add a component on the communication bus 
(Waveguide portion 108) of the device. For example, Where 
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the Waveguide portion 108 is deposited on a substantial por 
tion of the inner surface of the casing 102, the electronic 
components can be distributed or added on any portion of the 
casing Where the Waveguide portion 108 is deposited. 
[0049] Examples of other devices not shoWn Which can 
bene?t from the methods disclosed herein are PDA’s (per 
sonal digital assistants), cordless telephones, VCR’s, portable 
CD and MP3 players, digital cameras, DVD players, and 
televisions. Such a listing is given by Way of example only 
and is not intended to be exhaustive of any other electronic 
devices. Although discussed as electronic components, such 
components can also have a mechanical or chemical function 
as Well as an electronic/ electrical function. These mechanical 
and/or chemical functions can be housed in a portion of the 
interior of the casing that has been freed up by having the 
electronic components distributed on the casing. 
[0050] Referring speci?cally to FIG. 3, there is shoWn a 
computer CPU 200 having a casing 202 de?ning an interior 
204. The casing has an outer portion 206 and a Waveguide 
portion 208 that carries a signal 201. Transmitters 210 and 
detectors 214 are operatively connected to the Waveguide 
portion 208 and mounted to respective electronic components 
212, 216. Those skilled in the art Will appreciate that the 
computer CPU 200 can be made smaller, particularly, thinner 
in height (H) than conventional CPU’s that utiliZe conven 
tional Wiring betWeen components. Alternatively, the com 
puter CPU 200 can house more components than Would be 
possible for a similarly siZed CPU of the prior art that utiliZes 
conventional Wiring betWeen components. Furthermore, the 
CPU 200 has a more versatile design and can be upgraded 
With additional components at any place on the Waveguide 
portion. 
[0051] Referring speci?cally to FIG. 4, there is shoWn a cell 
phone 300 having a casing 302 de?ning an interior 204. The 
casing also carries an antenna 305, a display 303, and a 
keyboard and other features (not shoWn). The casing 302 has 
an outer portion 306 and a Waveguide portion 308 that carries 
a signal 301. Transmitters 310 and detectors 314 are opera 
tively connected to the Waveguide portion 308 and mounted 
to respective electronic components 312, 316. Those skilled 
in the art Will appreciate that the cell phone 300 can be 
miniaturized as compared to conventional cell phones that 
utiliZe conventional Wiring betWeen components. Alterna 
tively, the cell phone 300 can house more components than 
Wouldbe possible for a similarly siZed cell phones of the prior 
art that utiliZes conventional Wiring betWeen components. 
Additionally, the cell phone 300 is better able to Withstand 
shock, for example from dropping the cell phone 300 on a 
hard surface. The increased shock resistance is due to the 
elimination of brittle Wiring, including printed circuit boards 
and Wiring harnesses and connecters. 
[0052] Referring noW to FIGS. 5 and 6, another embodi 
ment of a device is shoWn, the device being in the form of a 
cellular telephone and referred to generally by reference 
numeral 400. Typically, electrical/electronic components of 
some devices, such as projectiles, are encased in a potting 
material, such as an epoxy, to harden the components against 
noise and shock due to the high acceleration and/or impact 
experienced by the projectile. In the embodiment of FIGS. 5 
and 6, the potting material 402, Which can be a solid, such as 
an epoxy, a gel, or a liquid is disposed Within a casing 401 of 
the cellular telephone and is used as a communication bus 
betWeen electrical/electronic components 404. The commu 
nication can be Wholly Within the potting material 402 or may 
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be partially Within the potting material 402 and partially in 
free space. Although many devices can be subjected to such 
noise and/ or shock, a cellular telephone is described by Way 
of example because of its tendency to be dropped or otherWise 
subjected to shock. 
[0053] The communication through the potting material is 
carried out With a transmitter 406, Which outputs any Wave 
length radiation that can propagate through the potting mate 
rial 402 and detected by a receiver 408. It is preferred that the 
potting material 402 be a solid, such as an epoxy to provide 
hardening of the cellular telephone to shock and noise and it 
is further preferred that the radiation used as a communica 
tion medium is IR energy, preferably from a IR diode. In such 
an example, the epoxy need not be transparent or substan 
tially transparent as long as it can carry an IR signal over a 
required distance, such as several hundred mm or less. An 
example of such an epoxy is Dolphon® CC-l024-A LoW 
Viscosity Potting and Casting Epoxy Resin With RE-2000 
Reactor mixed at a ratio of l 0 parts resin to 1 part reactor, each 
of Which is distributed by John C. Dolph Company. The same 
epoxy resin and reactor can be used for the Waveguide por 
tions 108,208, or 308 discussed above With regard to FIGS. 1, 
3, and 4. 
[0054] IR technology is Well knoWn in the art, particularly 
in the art of remote control of electronic consumer goods. The 
IR data association (IrDA®)has standards for communicating 
data via short-range infrared transmission. Transmission 
rates fall Within three broad categories SIR, MIR and FIR, 
SIR (Serial Infrared) speeds cover transmission speeds nor 
mally supported by an RS-232 port. MIR (Medium Infrared) 
usually refers to speeds of 0.576 Mb/s to 1.152 Mb/s. FIR 
(Fast Infrared) denotes transmission speeds of about 4 Mb/ s. 
The standard has been modi?ed for faster transmission 
speeds up to 16 Mb/ s (referred to as very fast Infrared VFIR). 
Although not preferred, visible light, for example from a laser 
diode, may also be used to transmit communication signals 
through the potting material 402. 
[0055] The transmitters 406 may be carried on printed cir 
cuit boards 410 Which may also be encased in the potting 
material 402 or disposed freely throughout the potting mate 
rial 402. The printed circuit boards each 410 preferably carry 
their oWn poWer supply, such as a battery 412 to eliminate 
internal Wiring. Each of the electronic/electrical components 
404 has a receiver 408 for communicating With the transmit 
ters 406. As discussed above With regard to the ?rst embodi 
ment, each of the electrical/ electronic components 404 pref 
erably have a receiver 408 and a transmitter 406 such that they 
can carry out a tWo-Way communication. An example of such 
a transceiver module 500 is shoWn in the schematic diagram 
of FIG. 6. FIG. 6 shoWs an (IrDA®)transceiver manufactured 
by Sharp Inc. (2P2Wl OOIYP) Which is relatively inexpensive 
and contains a high speed, high ef?ciency loW poWer con 
sumption light emitting diode (LD), a silicon PIN photodiode 
(PD) and a loW poWer bipolar integrated circuit. The circuit 
contains an LED driver (TRX) and a receiver circuit (RCX) 
that delivers 4 Mb/ s operation for distances of 1 meter. The 
LED emitter transmits at a nominal Wavelength of 880 nm 
With a radiant intensity in the range of 100 to 500 mW.sr_l, 
With a radiation angle of +/—l5 degrees. The pin photodiode 
has an integrated ampli?er (AMP) and comparator (CMP), 
Which provide a ?xed voltage output over a broad range of 
input optical poWer levels and data rates. The same or similar 
transceiver module 500 can also be used for the other embodi 
ments described above With regard to FIGS. 1, 3, and 4. 
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[0056] The casing 402 can also be provided With a WindoW 
portion 403, as shown in FIG. 5, Which can be used to upload 
or input data or instructions into components of the cellular 
telephone through the potting material 402 (or through the 
Waveguide portions 108, 208, and 308 discussed above). In a 
preferred implementation, the WindoW portion 403 is in opti 
cal communication With the Waveguide portion 108, 208, 3 08 
or potting material 402 and transmits any input signals to the 
appropriate components on the interior of the cellular tele 
phone. Although described in terms of a transparent WindoW 
403 and signal, the input signal can be any signal that propa 
gates through the Waveguide portion 108, 208, 308 or potting 
material 402, such as an IR or ultrasound signal. Furthermore, 
the WindoW 403 does not have to be a transparent WindoW but 
merely a portion of the casing, Which is capable of transmit 
ting a signal from the exterior of the cellular telephone to one 
or more components on the interior of the cellular telephone. 

[0057] Referring noW to FIG. 7, there is shoWn a cellular 
telephone according to another embodiment of the present 
invention, in Which similar reference numerals from FIG. 5 
denote similar features, the cellular telephone of FIG. 7 being 
referred to generally by reference numeral 600. FIG. 7 is 
similar to that of FIG. 5 With the exception that the potting 
material does not have to completely encase a portion of the 
cellular telephone’s interior. The interior of the cellular tele 
phone includes portions of free space 610 (Which may be 
?lled With air or other gases or may be evacuated. Although 
all of the components 404, 408 are shoWn encased in the 
potting material 402, they can also be provided in the free 
space 610 or partially in the free space 610. Thus, the com 
munication betWeen components is not only through the pot 
ting material 402 but can also be done through the free space 
610 inside the cellular telephone. 
[0058] While there has been shoWn and described What is 
considered to be preferred embodiments of the invention, it 
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Will, of course, be understood that various modi?cations and 
changes in form or detail could readily be made Without 
departing from the spirit of the invention. It is therefore 
intended that the invention be not limited to the exact forms 
described and illustrated, but should be constructed to cover 
all modi?cations that may fall Within the scope of the 
appended claims. 

1-41. (canceled) 
38. A device comprising: 
a casing, at least a portion of Which contains a potting 

material; 
?rst and second electronic/electrical components, at least 

one of Which is at least partially disposed in the potting 
material; 

a transmitter disposed on the ?rst electronic/electrical 
component for transmitting a signal from the ?rst elec 
tronic/electrical component and at least partially 
through the potting material; and 

a receiver disposed on the second electronic/electrical 
component for receiving the signal and transmitting the 
signal or representative of the signal to the second elec 
tronic/electrical component. 

39. The device of claim 38, Wherein the potting material is 
selected from a group consisting of a solid, a gel, and a liquid. 

40. The device of claim 39, Wherein the potting material is 
the solid and the solid is an epoxy resin. 

41. The device of claim 38, Wherein the signal is an infrared 
signal. 

42. The device of claim 38, Wherein the casing includes a 
Window through Which an input signal is transmitted from an 
exterior of the casing to at least one of the potting material, 
?rst electronic/electrical component, and second electronic/ 
electrical component. 

43-45. (canceled) 


