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(57) ABSTRACT

A method and apparatus for operation of a remote speaker
microphone over an expanded temperature range. By moni-
toring a temperature of the communication device, a tem-
perature sensitive microprocessor can be disabled above a
predetermined extreme temperature, thereby allowing con-
trol of an audio path of the communication device to be
modified. Microphone and speaker signals of the commu-
nication device can be switched or rerouted to an electronic
path capable of operating above the predetermined extreme
temperature for expanded operation while previous micro-
processor controlled digital and analog audio circuits are
shut down.
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202~ MONITOR TEMPERATURE

!

DISABLE TEMPERATURE SENSITIVE
204~ MICROPROCESSOR FROM CONTROLLING AN AUDIO
PATH AT EXTREME TEMPERATURE CONDITION

!

SWITCH MICROPHONE AND SPEAKER SIGNALS TO
206~ AN ELECTRONIC PATH CAPABLE OF OPERATING
AT EXTREME TEMPERATURE

FIG. 2
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METHOD AND APPARATUS FOR
EXPANDED TEMPERATURE OPERATION
OF A PORTABLE COMMUNICATION
DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates generally to portable
communication devices and more particularly to portable
radio devices that require audio operation capability over
extreme temperatures.

BACKGROUND

[0002] The present invention relates generally to portable
communication devices and more particularly to portable
radio devices that require audio operation capability over
extreme temperatures. Portable battery-powered communi-
cation devices are advantageous in many environments, but
particularly in public safety environments such as fire res-
cue, first responder, and mission critical environments. Por-
table communication devices used by public safety person-
nel include, for example, portable radios operated in
conjunction with accessories, such as remote speaker micro-
phones and other audio accessories that must operate over
extreme temperature conditions. The ability to have a prod-
uct rated as compliant with certain test specifications, for
example temperature compliance specifications outlined in
the National Fire Protection Association Specifications
(NFPA1802) can be very beneficial in achieving high prod-
uct satisfaction.

[0003] Challenges arise when designing public safety
radios and their associated audio accessories where the
audio includes a digital processing unit where most com-
ponents used for digital processing are not capable of
operating to required temperature extremes. While some
known techniques have been acceptable for normal radio
operation, such techniques are not deemed acceptable for
mission critical operation. For example, simply turning off
certain audio functions under high temperatures is not
considered acceptable under mission critical operation.
Likewise reducing performance of mission critical audio,
such as by reducing audio gain is not considered acceptable.
[0004] Accordingly, there is a need for a portable radio
with improved audio operation capability over expanded
temperature range for mission critical operation.

BRIEF DESCRIPTION OF THE FIGURES

[0005] The accompanying figures, where like reference
numerals refer to identical or functionally similar elements
throughout the separate views, together with the detailed
description below, are incorporated in and form part of the
specification, and serve to further illustrate embodiments of
concepts that include the claimed invention, and explain
various principles and advantages of those embodiments.
[0006] FIG. 1 is functional block diagram of expanded
temperature operation for a communication device in accor-
dance with some embodiments.

[0007] FIG. 2 is a method for expanded temperature
operation of a communication device formed and operating
in accordance with some embodiments.

[0008] FIG. 3 is a simplified circuit block diagram of a
portable communication system including a remote speaker
microphone (RSM) formed and operating in accordance
with some of the embodiments.
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[0009] Skilled artisans will appreciate that elements in the
figures are illustrated for simplicity and clarity and have not
necessarily been drawn to scale. For example, the dimen-
sions of some of the elements in the figures may be exag-
gerated relative to other elements to help to improve under-
standing of embodiments of the present invention.

[0010] The apparatus and method components have been
represented where appropriate by conventional symbols in
the drawings, showing only those specific details that are
pertinent to understanding the embodiments of the present
invention so as not to obscure the disclosure with details that
will be readily apparent to those of ordinary skill in the art
having the benefit of the description herein.

DETAILED DESCRIPTION

[0011] Briefly, there is described herein a method and
apparatus for expanded temperature operation of a commu-
nication device. By monitoring a temperature of the com-
munication device, the method provides for disabling a
temperature sensitive microprocessor, upon reaching a pre-
determined extreme temperature. Disabling microprocessor
control results in switching an audio path so that microphone
and speaker signals of the communication device can be
processed via an electronic path capable of operating at
predetermined extreme temperature conditions. High tem-
perature performance circuitry is switched in that does not
rely on the RSM’s microprocessor or DSP.

[0012] As the temperature moves through different tem-
perature ranges, functionality of certain devices is initially
turned off and ultimately upon reaching an extreme prede-
termined temperature the system changes to a minimal
number of different higher performance circuits. In accor-
dance with the various embodiments, the ability to turn off
features systematically as temperatures meet different
thresholds and then switch over and reroute to a set of high
temperature performance circuitry for audio functionality
allows for an audio communication device, such as a remote
speaker microphone (RSM), to remain operational in very
high temperature, fire type environments. The design of a
mission critical audio device, such as provided herein, is
advantageous in for achieving NFPA1802 compliance under
predetermined test conditions. Mission critical audio is
defined herein as audio that operates even in the event of
software failure and even over extreme temperature ranges.
An RSM’s digital signal processor having, for example
noise suppression software, is not capable of operating to
certain predetermined temperature extremes that are
encountered in fire related environments. The RSM formed
in accordance with the embodiments can now bypass the
software and operate using analog audio to provide mission
critical audio functionality, without the use of the DSP or
microprocessor, at these higher temperature extremes. Simi-
larly, the embodiments can be applied to lower temperature
extremes as well. Additionally, a hardware bypass around
the software is made available at each temperature range
allowing mission critical audio to be enabled at each tem-
perature range in the event of a software failure.

[0013] FIG. 1 is functional block diagram of expanded
temperature operation for a communication device, such as
a remote speaker microphone (RSM) 100 formed and oper-
ating in accordance with some embodiments. The RSM 100
is wired to a portable two-way radio (not shown) and
operates over a plurality of different temperature (T) oper-
ating ranges comprising a first temperature range 110, a
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second temperature range 120, and a third temperature range
130. For this embodiment, predetermined temperature
ranges 110, 120, 130 have been selected in accordance with
NFPA1802 test specifications and thus the first temperature
range 110 is temperature (T) where -40 degrees
Celsius<T<+85 degrees Celsius, the second temperature
range falls between +85<T<+105 degrees Celsius, and the
third temperature range falls between +125>T>+105
degrees Celsius. The challenge is to maintain mission criti-
cal audio operation across the predetermined temperature
ranges. It is understood that the RSM 100 can also be
designed for different temperature ranges including other
high temperature ranges, extreme low temperature ranges,
and interim ranges without departing from the scope of the
embodiments.

[0014] Temperature is monitored via a temperature sensor
and controls 132 for determining the operating temperature
range for RSM 100. The remote speaker microphone 100
operating within the first temperature range 110 provides full
RSM functionality, sometimes referred to as “smart” RSM
functionality. In this range the audio processed through the
RSM includes both digital audio and analog audio signal
processing under the control of a microprocessor 122. The
analog audio is switched 134 through to a codec 112 for
conversion to a digital signal and for combining with the
digital audio for processing through a digital signal process-
ing unit (DSP) 114 where noise suppressions algorithms are
applied to provide advanced audio communications. The
combined signal is fed back through the codec 112 for
conversion from digital back to analog for transmission to a
radio. Additional digital audio features such as BLU-
ETOOTH capability, for example to a headset and near field
communication (NFC) capability, such as a tag reader for
personal location tracking, may also be available for some
RSM devices. The smart RSM replicates the functionality of
the radio including, push-to-talk (PTT) for transmit and
receive, emergency, volume control, channel change, and
LED indicators. This first temperature range thus provides
for a fully functional RSM in the form of digital audio and
analog audio. In the event of a software failure of the DSP
114 under microprocessor control 122 during the first tem-
perature range 110 (or any temperature range), mission
critical audio is available via the hardware audio switch
bypass 134 to the analog audio.

[0015] As the monitored temperature 132 transitions to the
second temperature range 120, the RSM 100 begins to
delegate control and turn off certain functions. In this
embodiment, the digital signal processor components, such
as codec 112, DSP 114, BLUETOOTH 116, and NFC 118
are no longer able to operate within their specified opera-
tional temperatures. Hence, RSM microprocessor 122 shuts
off or disables these digital audio circuits—all digital audio
is turned off, but retains the analog audio under RSM
microprocessor control 122. In addition to the analog audio
under microprocessor control remote speaker microphone
100 operating within the second temperature range contin-
ues to provide emergency, PTT, volume control, channel
change and LED indicators. In this second temperature
range, the audio includes only analog audio signal under the
control of the RSM microprocessor 122 and emergency,
PTT, volume control, and LED indicators. This second
temperature range thus provides for an RSM that still
provides mission critical audio in the form of analog audio
under RSM microprocessor control.
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[0016] As the monitored temperature 132 transitions to the
third temperature range 130, the temperature sensitive
microprocessor 122 of RSM 100 is turned off and function-
ality moves to a reduced feature set providing only mission
critical functionality. Analog audio control is switched via
audio switch 134 within the RSM 100. Hence the analog
audio is switched over to a different electrical path during
extreme operating temperature conditions. Again, all digital
signal processing and related circuits remain shut down. The
remote speaker microphone 100 operating within the third
temperature range 130 continues to provide emergency and
PTT through actuator and independent electrical paths with-
out microprocessor control. The LED indicators will also
remain function and triggered via the temperature sensor
control 132. This third temperature range thus provides for
an RSM 100 that still provides mission critical audio in the
form of analog audio, the analog audio not being under RSM
microprocessor control. The audio switch control 134 is
completely controlled by the RSM and dependent upon the
temperature control conditions. The RSM provides the audio
signal over all temperature ranges. The radio processes the
audio input signal dependent on the state of the separate
(independent) PTT switch input state.

[0017] FIG. 2 is a method 200 for expanded temperature
operation of a communication device in accordance with
some embodiments. The communication device may be for
example, a portable battery operated communication device
under microprocessor control, such as a remote speaker
microphone wired to a portable radio which provides both
analog audio and digital audio. Method 200 begins by
monitoring a temperature of the communication device at
202. Temperature monitoring takes place throughout method
200. At 204, a temperature sensitive microprocessor is
disabled upon reaching an extreme temperature condition,
thereby disabling control of an audio path of the commu-
nication device. At 206 microphone and speaker signals of
the communication device are switched to an electronic path
(a non-microprocessor path) capable of operating at the
extreme temperature condition. For example, a temperature
sensitive microprocessor may be disabled, upon reaching a
predetermined extreme temperature of 105 degrees Celsius,
from controlling the audio path of the communication
device. Microphone and speaker signals of the communica-
tion device will be switched to an electronic path capable of
operating above the 105 degree temperature, for example
within a range of 105-125 degrees Celsius.

[0018] In accordance with a further embodiment, opera-
tion over three temperature ranges may be provided by
including the interim range of +85 to +105 degrees Celsius,
where the microprocessor is still operational but the digital
processing is shut down. In this embodiment, the first,
nominal temperature range of —40 to +85 degrees Celsius
allows enabling of digital microphone(s), analog micro-
phone, noise suppression, emergency, PTT, volume control,
channel change, and LED indicators with full microproces-
sor control. Next over the second, interim, temperature range
of +85 to +105 degrees Celsius enabling of analog micro-
phone, analog speaker, emergency, PTT, volume control,
channel change and LED indicators occurs with shut down
of all digital audio and noise suppression. Then, finally over
the third extreme temperature range of +105 to +125 degrees
Celsius the enabling of analog microphone, analog speaker,
emergency, PTT, and LED indicators occurs. This third,
extreme temperature range has no microprocessor control
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and includes rerouting and dedicated high performance
circuits where applicable. For example, an external speaker
coupled to the RSM is triggered, while the internal RSM
speaker is turned off. Alternatively, if ultra high audio is
desired and the internal RSM speaker is specified to the
appropriate extreme temperature range then the combination
of both speakers can be enabled.

[0019] FIG. 3 is a simplified circuit block diagram of a
portable communication system including a remote speaker
microphone (RSM) 300, accessory/radio interface 328 and
portable two-way radio 330 formed and operating in accor-
dance with some of the embodiments. The communication
system provides mission critical audio over an expanded
temperature range. In accordance with some embodiments,
the combination of shutting down functionality along with
switching to different temperature tolerant paths and circuits
allows for the mission critical operation to be maintained
over the extended temperature range. The portable radio 330
may be for example, a narrowband APCO PROJECT 25
(P25) radio, a Terrestrial Trunked Radio (TETRA) radio, or
other radio used in public safety bands for mission critical
audio. The interface 228 may be embodied, as a P25
interface for a P25 radio, for example a global common
accessory interface (GCAI) interface, or other appropriate
P25 or TETRA interface capable of transferring mission
critical audio over expanded temperature ranges.

[0020] The remote speaker microphone (RSM) 330 com-
prises a plurality of audio circuits under the control of a
temperature sensitive microprocessor 318. The operation of
the microprocessor 318 is specified over a temperature range
-40° C. degrees Celsius to +105° C., however operation of
the RSM 300 must remain functional for mission critical
audio up to a temperature of +125° C. which presents the
basis of the design challenge of the various embodiments.
[0021] Within the overall circuit, the audio circuits of
RSM 300 comprise a plurality of digital microphones 302,
304, 304, 308, an analog microphone 320, microphone
filtering 332, a speaker 340, a digital interface IC 310, a
digital signal processor (DSP) 312 and an audio codec 322.
Additional digital devices, such as Bluetooth 314 and Near
Field Communication (NFC) 316 may also be available and
controlled via the microprocessor 318. A plurality of
switches 334, 336, 338, which generally represent the audio
switch 134 of FIG. 1, operate for enabling, disabling and
rerouting predetermined audio control functionality within
the circuit.

[0022] The digital audio devices of the RSM 300 includ-
ing the digital microphones 302, 304, 304, 308, the digital
interface IC 310, the DSP 312, the codec 322, Bluetooth 314
and Near Field Communication (NFC) 316 are only opera-
tional up to +85° C. The microprocessor 318 and internal
RSM speaker 340 are operational up to 105° C. The tem-
perature sensor 324, the analog microphone 320, micro-
phone filtering 332 and external analog speaker 350 are
operational up to 125° C. All switches are operational up to
from -40° C. to +125° C. In addition to digital audio control
and analog audio control, the microprocessor 318 provides
mission critical functionality control of push-to-talk (PTT),
channel change, volume up, volume down and emergency
button.

[0023] Inafirst mode of operation, first temperature range,
(nominal/default) temperature conditions are determined by
temperature sensor 324. The analog microphone output goes
to both the codec and switch 334. Switch 326 acts as a
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breaker between the microprocessor and switch 334. From
the speaker side, signals generated at RSM speaker 340 are
switcheably enabled at switch 338 via microprocessor 318.
In the first mode of operation, the RSM 300 receives audio
at microphones 302, 304, 306, 308 and processes the
received audio signals as product data management (PDM)
data to a digital interface IC 310, where the digital interface
310 in turn converts the PDM data to a time division
multiplexed (TDM) format. The TDM formatted data is then
transferred to the digital signal processor (DSP) 312 for
processing and combining with audio from the analog wind
ported microphone 320 audio interfaced to the DSP 312
through the audio codec 322. The DSP 312 sums audio from
all microphones 302, 304, 306, 308, 320 and processes the
audio through an algorithm providing noise suppression.

[0024] Software algorithms running on the DSP 312
including use of multiple microphones to achieve wind noise
suppression and beam forming to achieve background noise
cancelling for overall advanced audio communication dur-
ing the first mode of operation. A digital signal output from
the DSP 312 is then fed back to the audio codec 322 where
the digital audio is converted from digital to an analog
signal. Further filtering 332 may be switcheably 334 applied
to the analog signal prior to being transmitted over the
accessory/radio interface 328 to the radio 330. The acces-
sory/radio interface 328 may be for example a combined
audio and data interface, such as for P25 radios and or
TETRA, an example of which is a global common accessory
interface (GCAI) for use with a P25 or TETRA radio 330.
From the speaker side, signals generated at RSM speaker
340 are switcheably enabled at switch 338 via microproces-
sor 318. The analog microphone 320 is enabled, via switches
326, 334 in response to a temperature sensor 324 reaching
a predetermined threshold. Accordingly, the first mode of
operation allows fully operation PTT, Channel, volume up,
volume down, PTT, digital audio and analog audio process-
ing.

[0025] In a second mode of operation, the microprocessor
318 remains operational but shuts down digital audio func-
tions which are unable to remain operate over a second
predetermined temperature range, as determined by tem-
perature sensor 324. In this second mode of operation, the
digital microphones 302, 304, 306, 308 are not operational,
and the DSP 312 and codec are shut down thereby turning
off all noise suppression algorithms. The RSM 300 operates
by receiving audio from the single analog wind ported
microphone 320 which bypasses the codec 322 through
switch 334 so as to transmit an analog signal directly to the
accessory/radio interface 328 for use within the two-way
radio 330 (dashed path). Switch 326, still controlled by
microprocessor 318, now acts as a buffer between the
microprocessor 318 and switch 334. Any Bluetooth 314 and
NFC 316 operation capability are shut off. Signals generated
at speaker 340 are switcheably controlled via microproces-
sor 318. In the second mode of operation, the microproces-
sor 318 still controls the PTT, analog audio, emergency,
volume up, volume down and LED indicators. Communi-
cation between the radio 330 and RSM 300 occurs through
the accessory/radio interface 328.

[0026] In the third mode of operation, digital audio
remains shut down, an extreme temperature is sensed by
sensor 324 failing within a predetermined extreme tempera-
ture range. The RSM 300 continues to receive audio from
the single analog wind ported microphone 320 which is
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switched to bypass the codec 322 (shut down due to over
temperature by sensor 324) and transmitted as an analog
signal directly to the accessory/radio interface 328 for use
within the two-way radio 330. However, in this third mode,
the microprocessor 318 is further shut down and thus
non-microprocessor controlled analog audio functions, PTT,
and emergency are provided as mission critical features. The
analog microphone operates as before switcheably bypass-
ing the shut-down codec and being filtered through micro-
phone filtering 332 prior to transfer to radio 330. The control
of PTT is no longer processed through the microprocessor
318 but via a PTT hardware electrical path 342 to the radio
330. Similarly, the control of the emergency button is no
longer processed through the microprocessor 318 but via an
emergency hardware electrical path 341 to the radio 330.
The LED temperature indicators 347 remain operational in
temperature range 3, however no longer through the micro-
processor 318 but rather through the temperature sensor
triggering of switch 346. Speaker signals are rerouted as
well to an external speaker 350. The purpose of switch 338
is to decouple microprocessor control 318 of another switch
348 between primary RSM speaker 340 and the secondary
external accessory speaker 350, which has the effect of
forcing the secondary external speaker 350 to become
primary and be driven from the radio 330. Thus, separate
audio circuitry and audio paths have been established and
enabled during the third higher temperature range for mis-
sion critical audio. Although, speaker 350 is located exter-
nally the circuitry, for example switch 348, is still located on
a single printed circuit board for all mission critical audio.
A single printed circuit board rerouting high temperature
paths and circuits has been provided.

[0027] Accordingly, there has been provided a portable
communication device, system and method which provides
for mission critical operation over an expanded temperature
range. Initially, a portable accessory of the system senses a
temperature within a nominal, first predetermined range
thereby allowing for operation of a full audio feature set
including digital and analog audio with noise suppression
algorithms along with user interface parameters such as
volume up, down, channel change, PTT, emergency, and
LED temperature indicators. The full audio feature set is
then defeatured (reduced, turned off) to a partial feature set
over a second temperature range, where microprocessor
control is retained but all digital audio is disabled, thereby
shutting down all DSP, codec, noise suppression. The ability
to use analog audio microphone and RSM speaker along
with PTT, LED, Emergency button features still provides
mission critical operation over this second temperature
range. Once a predetermined extreme high temperature
threshold is reached, the audio circuitry is changed to
different high temperature audio circuitry optimized for
operation at that higher temperature, for example changing
speaker routing to an external speaker coupled the RSM as
the primary speaker.

[0028] In the foregoing specification, specific embodi-
ments have been described. However, one of ordinary skill
in the art appreciates that various modifications and changes
can be made without departing from the scope of the
invention as set forth in the claims below. Accordingly, the
specification and figures are to be regarded in an illustrative
rather than a restrictive sense, and all such modifications are
intended to be included within the scope of present teach-
ings.
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[0029] The benefits, advantages, solutions to problems,
and any element(s) that may cause any benefit, advantage, or
solution to occur or become more pronounced are not to be
construed as a critical, required, or essential features or
elements of any or all the claims. The invention is defined
solely by the appended claims including any amendments
made during the pendency of this application and all equiva-
lents of those claims as issued.

[0030] Moreover in this document, relational terms such
as first and second, top and bottom, and the like may be used
solely to distinguish one entity or action from another entity
or action without necessarily requiring or implying any
actual such relationship or order between such entities or
actions. The terms “comprises,” “comprising,” “has”, “hav-
ing,” “includes”, “including,” “contains”, “containing” or
any other variation thereof, are intended to cover a non-
exclusive inclusion, such that a process, method, article, or
apparatus that comprises, has, includes, contains a list of
elements does not include only those elements but may
include other elements not expressly listed or inherent to
such process, method, article, or apparatus. An element
proceeded by “comprises . . . a”, “has . . . a”, “includes . .
. a”, “contains . . . a” does not, without more constraints,
preclude the existence of additional identical elements in the
process, method, article, or apparatus that comprises, has,
includes, contains the element. The terms “a” and “an” are
defined as one or more unless explicitly stated otherwise

2 < 2 <

herein. The terms “substantially”, “essentially”, “approxi-
mately”, “about” or any other version thereof, are defined as
being close to as understood by one of ordinary skill in the
art, and in one non-limiting embodiment the term is defined
to be within 10%, in another embodiment within 5%, in
another embodiment within 1% and in another embodiment
within 0.5%. The term “coupled” as used herein is defined
as connected, although not necessarily directly and not
necessarily mechanically. A device or structure that is “con-
figured” in a certain way is configured in at least that way,
but may also be configured in ways that are not listed.

[0031] It will be appreciated that some embodiments may
be comprised of one or more generic or specialized proces-
sors (or “processing devices”) such as microprocessors,
digital signal processors, customized processors and field
programmable gate arrays (FPGAs) and unique stored pro-
gram instructions (including both software and firmware)
that control the one or more processors to implement, in
conjunction with certain non-processor circuits, some, most,
or all of the functions of the method and/or apparatus
described herein. Alternatively, some or all functions could
be implemented by a state machine that has no stored
program instructions, or in one or more application specific
integrated circuits (ASICs), in which each function or some
combinations of certain of the functions are implemented as
custom logic. Of course, a combination of the two
approaches could be used.

[0032] Moreover, an embodiment can be implemented as
a computer-readable storage medium having computer read-
able code stored thereon for programming a computer (e.g.,
comprising a processor) to perform a method as described
and claimed herein. Examples of such computer-readable
storage mediums include, but are not limited to, a hard disk,
a CD-ROM, an optical storage device, a magnetic storage
device, a ROM (Read Only Memory), a PROM (Program-
mable Read Only Memory), an EPROM (Erasable Program-
mable Read Only Memory), an EEPROM (Electrically
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Erasable Programmable Read Only Memory) and a Flash
memory. Further, it is expected that one of ordinary skill,
notwithstanding possibly significant effort and many design
choices motivated by, for example, available time, current
technology, and economic considerations, when guided by
the concepts and principles disclosed herein will be readily
capable of generating such software instructions and pro-
grams and ICs with minimal experimentation.

[0033] The Abstract of the Disclosure is provided to allow
the reader to quickly ascertain the nature of the technical
disclosure. It is submitted with the understanding that it will
not be used to interpret or limit the scope or meaning of the
claims. In addition, in the foregoing Detailed Description, it
can be seen that various features are grouped together in
various embodiments for the purpose of streamlining the
disclosure. This method of disclosure is not to be interpreted
as reflecting an intention that the claimed embodiments
require more features than are expressly recited in each
claim. Rather, as the following claims reflect, inventive
subject matter lies in less than all features of a single
disclosed embodiment. Thus the following claims are
hereby incorporated into the Detailed Description, with each
claim standing on its own as a separately claimed subject
matter.

We claim:
1. A method of operating a communication device, com-
prising:
monitoring a temperature of the communication device;
disabling a temperature sensitive microprocessor above a
predetermined extreme temperature from control of an
audio path of the communication device; and

switching microphone and speaker signals of the com-
munication device to an electronic path capable of
operating above the predetermined extreme tempera-
ture.

2. The method of claim 1, further comprising:

prior to disabling:

maintaining digital audio and analog audio under tem-

perature sensitive microprocessor control, in response
to the monitored temperature being below a predeter-
mined temperature; and

turning off functionality to the digital audio while the

analog audio remains under temperature sensitive
microprocessor control, in response to the monitored
temperature reaching a predetermined temperature
range.

4. The method of claim 1, wherein turning off function-
ality to the digital audio comprises turning off noise sup-
pression.

5. The method of claim 1, further comprising

switching in high temperature audio circuitry for process-

ing microphone and speaker signals in the electronic
path to provide mission critical audio functionality.

6. The method of claim 1, wherein the communication
device comprises a remote speaker microphone (RSM).

7. The method of claim 6, wherein the RSM circuitry is
on a single printed circuit board.

8. The method of claim 7, further comprising enabling a
secondary external speaker as a high performance circuit
above the predetermined extreme temperature.

9. The method of claim 2, wherein enabled operation over
three temperature ranges comprises:
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enabling digital microphone, analog microphone, noise
suppression, emergency, PTT, volume control, channel
change, and LED indicators over a first, nominal tem-
perature range,

enabling analog microphone, analog speaker, emergency,

PTT, volume control, channel change and LED indi-
cators over a second temperature range; and

enabling analog microphone, analog speaker, emergency,

PTT, and LED indicators over a third temperature
range.

10. A method of operating a portable communication
system, comprising:

sensing a temperature of the communication device;

operating a full audio feature set over a first temperature

range;
defeaturing the full audio feature set to a partial audio
feature set over a second temperature range; and

changing to different high temperature optimized audio
circuitry in response to a predetermined high tempera-
ture threshold being reached.

11. The method of claim 1, wherein operating the full
audio feature set further comprises enabling a microproces-
sor and a digital signal processor to control full digital and
analog audio of the communication device, and wherein
defeaturing the full audio feature set further comprises
disabling the digital signal processor to disable all digital
audio while retaining analog audio under microprocessor
control, and wherein changing to a different high tempera-
ture optimized audio circuitry further comprises disabling
the microprocessor and enabling an electronic analog audio
path for the analog audio.

12. The method of claim 10, wherein defeaturing com-
prises reducing functionality.

13. The method of claim 10, wherein reducing function-
ality comprises: turning off all circuits related to noise
suppression.

14. The method of claim 10, wherein the high temperature
audio circuitry provides mission critical audio functionality.

15. The method of claim 10, wherein the communication
device comprises a remote speaker microphone.

16. The method of claim 1, changing to different high
temperature optimized audio circuitry in response to the
predetermined high temperature threshold being reached
comprises:

switching in an external speaker coupled to the RSM as a

primary speaker; and

shutting down an internal RSM speaker.

17. A communication system, comprising:

a portable radio;

a remote speaker microphone (RSM) having an RSM

microprocessor;

an interface coupling the RSM to the portable radio,

the RSM providing, under RSM microprocessor control,

digital audio processing and analog audio processing
over a first temperature range to generate an analog
audio signal to the radio through the interface;

the RSM providing all-analog audio communication

under RSM microprocessor control over a second tem-
perature range to generate an analog audio signal to the
radio through the interface and

the RSM providing all-analog mission critical audio

operation, without noise suppression, using high per-
formance audio circuitry and a dedicated electrical
path, without control of the RSM microprocessor over
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a third temperature range to generate an analog audio
signal to the radio through the interface.
18. The communication system of claim 17, wherein the
all-analog mission critical audio operation comprises:
analog microphone, analog speaker, emergency, push-to-
talk (PTT), and light emitting diode (LED) indicators.
19. The communication system of claim 17, wherein the
third temperature range is an expanded range beyond a
temperature range specified for operation by the micropro-
cessor and digital audio components, thereby providing for
mission critical audio operation of the RSM over an
expanded temperature range.
20. The communication system of claim 17, further com-
prising:
an external speaker coupled to the RSM, the external
speaker being enabled during the third temperature
range.
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