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A key element in Southwest Research Institute’s space systems program is the design and 
development of computers and C&DH systems for both near-Earth and interplanetary space 
flight applications.  Our design strategy emphasizes the use of advanced processor, memory, 
and packaging technologies to increase the performance of our spacecraft computers while 
significantly reducing their size, mass, and power.
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SwRI’s first space flight computer.  
A single-board computer using the 
80C86 CPU chip and a proprietary 
bus, the SC-1 was originally 
developed as the experiment 
controller for the Spacelab SEPAC 
investigation.  The addition of an 
expansion card cage allowed the 
SC-1 to be easily adapted for other 
space applications, and it was 
successfully flown by a variety of 
users on over 20 missions.

Derived from the SC-1, the 
multicard SC-2 and SC-2A 
processors represent an integral step 
in the evolution of SwRI space 
computers toward smaller, higher-
performance systems.  The first SC-2 
was flown on STS-42 as the 
experiment controller for one of the 
International Microgravity 
Laboratory materials science 
investigations.  A smaller, higher-
density, faster version of the SC -2, 
the SC-2A was developed for the 
Hydrogen Master Clock INSTEP 
experiment

SwRI developed the SC-1750 CPU 
card for the C&DH system of the 
BMDO’s first Miniature Seeker 
Tracker Integration (MSTI) 
spacecraft.  The MSTI I C&DH 
system was the first VME system 
to be flown in space.  The SC-
1750’s successful performance on 
MSTI I led to its subsequent use 
on the MSTI II and III missions 
and the development of a modified 
version for flight on the New 
Millenium Deep Space 1 mission.

SwRI’s MOPS6000 is an ultra-
compact space flight computer 
approximately 300 cubic 
centimeters in size, weighing 350 
grams, and delivering 25 MIPS.  
MOPS6000 uses the RAD6000 
CPU chip, a rad-hard RISC 
microprocessor developed for 
space by Lockheed Martin Federal 
Systems and employed in the Mars 
Pathfinder flight computer.  The 
MOPS6000 is compatible with 
evolution to Power PC processing 
technology.

Developed originally for the 
International Space Station, SwRI’s 
RAD6000-based control units have 
been adapted for IMAGE, NASA’s 
magnetospheric imaging mission, as 
well as several other NASA and DoD
missions.  The I/O capabilities of these 
rad-hard VME systems include analog-
discrete, thermocouples, and power 
switching interfaces.  CompactPCI 
version of the SC9 incorporate the 
BAE 750 SBC and provide true state of 
the art in spacecraft computer 
processing and data collection.
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Spacecraft Computer 9 (SC-9)

n Complete space qualified open 
architecture C&DH

– VME and cPCI systems

n Wide selection of cPCI and VME 
modules to support a variety of 
mission needs

– CCSDS Uplink / Downlink Processing
– Analog I/O
– Power Distribution and Control
– Attitude and Propulsion
– Bus Interfaces
– Science Instrument Data Collection
– Thermal Management
– Advanced Mass Memory Storage

n Missions using SwRI C&DH
– Deep Space 1, Coriolis, ROSETTA, 

IMAGE, Swift, GBM, GPB, Deep 
Impact, Orbital Express, MIST-I, 
MISTI II, MISTI III, QuickSCAT,
ICESat, Calipso, NPP, NextView, 
New Horizons



SwRI CCSDS Product Line

n CCSDS Uplink Telecommand 
Processing

– BCH Error Detect / Correct
– Autonomous execution of level 0 

(safe mode) commands 
– Full COP1 protocol (including FARM)
– Uplink rates up to 125Kbps

n CCSDS Downlink Telemetry 
Formatting

– Up to 2 fully independent telemetry 
formatter engines supporting 4 
Virtual Channels (VCs) each

– Options for Reed Solomon Encoding, 
CRC, AES Encryption, Turbo Coding 
(in development)

– Autonomous telemetry collection
– Downlink of up to 3Mbps

n General Purpose I/O
– Analog / Differential & Bilevel Inputs 
– Discrete Output pulses (5V and 28V)

n Additional Options
– MIL-STD-1553B, 2MBytes SRAM, 

Mission Elapsed Timer, UARTs



SwRI Analog I/O Modules

n Attitude and Propulsion 
Interfacing

– Command and control for up to 4 
Reaction Wheels

– Interfaces to up to 16 Coarse Sun 
Sensors

– Control for up to 8 Thrusters
– Magnetometers
– Inertial Measurement Units
– Electromagnets

n Thermal Control
– Closed loop thermal control 

supporting AD590’s, PRT’s, and 
Thermocouples

n General Purpose Analog I/O 
collection

– 32 Analog Input Channels
– 64 Thermistor Inputs
– Programmable data collection and 

sampling



SwRI Power Distribution Modules

n Power Switching
– Modules providing up to 24, 5A 

+28V FET power switches
– Each channel features

n Outputs configurable for current 
monitoring and / or soft start 

n Individual hardware selectable 
over-current trip points

n Individual channel enable / 
disable for over-current protection

n Commanded switch positions 
maintained through power outage

n 50mA resolution of current 
monitors

n Scaled 0 – 5.12V Voltage monitors 
for each current output 
distributed to the backplane for 
monitoring via A/D

– 20A continuous current through 
backplane connection



SwRI Power Supplies

n Input Power
– +120 or +28V input models 

available

n Output Power
– +3.3V, +5V, +/-15V, +/-12V

n In-rush current limiting
n System Power on Reset 

distribution
n Rad750 EEPROM power on 

/ power down reset
n Dual Redundant designs 

available
n Essential / non-essential 

power configurations 
available

n MIL-STD-461 compliant
n 6U and 3U form factors



SWRI Science Interface  Modules

n Variety of modules designed 
to collect and process 
science data from various 
instruments

n Science interfaces include
– RS422, LVDS, High-speed 

synchronous serial, MIL-STD-
1553B, SpaceWire

n Bus Interfaces
– VME, cPCI 
– DMA capable



Contact Information

n To discuss how SwRI can support 
your space avionics needs 
contact: 
Southwest Research Institute
San Antonio, TX 78230
Mike McLelland, Director, Space Systems
mmclelland@swri.org


