RTEMS APPLICATION SPOTLIGHT
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craft was successfully launched from Cape
Canaveral, Florida to begin its 3 billion kilome- &
ter (1.7 billion mile) journey to the asteroid
belt. Dawn is designed to investigate two of
the largest protoplanets in the main asteroid
belt ¢ Vesta and Ceres. Dawn is scheduled to
reach Vesta in 2011 and Ceres in 2015.

The Dawn spacecrafts contains a science payload of two identical Framing Cameras ¢
both of which are running RTEMS on a SPARC LEON2 processor. These cameras are the
scientific imaging system of the Dawn spacecraft and provide a backup system optical
navigation. To obtain two-dimensional images in one broadband and seven narrow band
spectral channels, each camera is equipped with a filter wheel in front of the single CCD
sensor. The sensor provides a resolution of 1024 x 1024 pixels. Each camera is con-
trolled and its data is processed by a Data Processing Unit (DPU), which was completely
developed and verified at Institut fir Datentechnik und Kommunikationsnetze (IDA).

An enhanced version of the VMC "System-on-Chip (SoC)" approach is used for the imple-
mentation of all functionalities together with a SPARC-V8 compatible LEON2 processor
core within reprogrammable Xilinx FPGAs.
Including an internal camera image mass
memory of 8 Gbit, the complete processor
system has a volume of 600 cm3, a mass of
Deparwre 520 g and a power consumption of less than 7
W. Each camera is controlled and its data is
processed by the LEON2 based Data Process-
. ing Unit (DPU). The free real-time operating
) system RTEMS is used as basis for a complete
Vesta instrument control and on-board data proc-
Yoni' essing system, implemented in a sophisti-
cated on-board command language (OCL).
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Aol currently orbiting Venus as a critical compo-
s pronppmn nent of the Venus Express spacecraft. That
----- ?ﬁm thrusting camera is also using RTEMS as the foundation
o Bt Ve Ve i for its real-time processing.
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