STRS Radio Service Software
For NASA’s SCaN Testbed

Dale J. Mortensen and Daniel W. Bishop
Vantage Partners, LLC, Cleveland, Ohio

David Chelmins
NASA Glenn Research Center, Cleveland, Ohio




Space Communications and Navigation

(SCaN) Testbed
S-Band MGA
JPL SDR Ka-Band HGA
GD SDR
=EalEn RF Subsystem
Plate Assembly
Thermostat A \ /
Control 4
Assembly \d/ L-Band LGA
(GPS)
~} Avionics
Harris SDR
ExPA (AFRAM)

Antenna Pointing
System Integrated Gimbal
Assembly (APS IGA)

WX %f S-Band LGA

B

TWTA Power
Supply Unit
Harris Up/Dn |
Converter Gimbal Control

Electronics (GCE) 1



Tracking and data
relay system
(TDRS)

Global Positioning System
(GPS) Constellation

TDRS International

Space-to-ground Space Station
links

Control Center ||
. Glenn Research Cen_ er

*Telemetryand s
ontrol data M&‘ )

-
-

=<
5 =L ; - Wallops!other
- ground station




SCaN Testbed - subsystems
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SCaN Testbed - Software Defined Radios m

¢+ General Dynamics (GD) SDR
o 60 MIPS Coldfire (VxWorks) and (1) QPRO FPGA
o S-Band transceiver (2.0 — 2.3 GHz) with 8W amp
» 1M chalcogenide non-volatile phase-change memory.

+ Jet Propulsion Laboratory (JPL) / L3-CE SDR
» 66 MHz SPARC (RTEMS) and (2) Virtex2 FPGAs
o S-Band transceiver (2.0 — 2.3 GHz) with 7W amp
o L-Bandreceiver at L1, L2c, and L5 GPS frequencies

¢ Harris Corporation SDR
o 700 MIPS PowerPC (VxWorks) and (4) Virtex4 FPGAs
o Ka-Band transceiver (22 — 26 GHz) with 40W TWTA
» DSP for enhanced signal processing.
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STRS Architecture Components

- Radio Services

<<subsystem=> 3] Services are usually underlying tasks that handle
STRS Ratio various aspects of the radio, such as timekeeping or
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Radio Services in Waveform Signal Flow
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Radio Services with RF Module
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Temperature Compensation - frequency
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°‘ f: Temperature Compensation - modulator
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Radio Services in Waveform Signal Flow
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s> Code reuse is subject to appropriate license agreements
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Experimenters Welcome

http://spaceflightsystems.grc.nasa.gov/SOPO/SCO/SCaNTestbed/

dale.mortensen@nasa.gov

216.416.5735
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