RTEMS APPLICATION SPOTLIGHT

Developed by the Jet Propulsion
Laboratory, the Electra is a software
defined radio (SDR) which became
baseline equipment for future Mars
missions beginning with Mars
Reconnais-sance Orbiter (MRO)
launched in August 2005. These
SDRs are nominally configured for
Mars-local UHF opera-tion for data
relay in the vicinity of 437MHz and
are also capable of making high
precision radiometric measurements .~
in Doppler and range.

The Electra SDRs are a critical piece of the Mars infrastructure as they are used
for relaying commands from Earth to landers on the Mars surface and for
returning science and engineering data back to Earth using the Mars
Reconnaissance Orbiters more powerful direct-to-Earth telecommunications
system. Current plans call for the Phoenix, the first of the NASA Mars Scout
programs, to be the first lander to utilize this capability. Phoenix is a stationary
lander for studying Mars’ north polar region in 2008. Data from Mars
Reconnaissance Orbiter will help in selection of landing sites for future missions.
Among the first planned for using this capability is a highly sophisticated rover
called Mars Science Laboratory, now in development and slated to begin surface
operations in 2010. Projections call for over 34 terabytes of data to be
transferred back to Earth using the MRO and Electra infrastructure — more data
than the previous five missions combined.

Electra features a space qualified Sparc V7 CPU at 25MHz and several
megabytes of memory. Extremely modest by modern personal computing
standards, there is excess computing capacity and memory sufficient for hosting
an on board, real time navigation filter. Thanks to the low processing and RAM
requirements of RTEMS, the base software capabilities leave well over half of
the CPU and memory resources for other real-time applications such as real time
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computationally intensive, time
critical task. Also, the radiometric
data is locally available inside
Electra and need not be transferred
over the spacecraft bus.
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