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Enabling advanced missions…

• Development of a satellite Data Handling System
– Choices made
– Difficulties encountered
– Mitigation methods
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Background

• Earlier and current Data Handling Systems (DHS)
– Miniaturized systems…
– …to DHS family.
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Background

• Reason and requirements
– Current systems (Innosat, SPARC-1, MaMMoTH etc.)
– Previous systems
– Growing smallsat market
– Improved usability
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Background

• Requirements
– 2 years
– LEO
– Microsatellite: 6U Cubesat to 0.5 m3 and 50 kg
– High reliability
– Low cost
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• Reusability

System decisions
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• Cubesat formfactor

System decisions
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• Modularity

System decisions
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• Commercial off-the-shelf (COTS) components

System decisions
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• Thorough unit level testing

System decisions
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• Standards
– ECSS
– NASA
– Military and Industrial standards

System decisions
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• FPGA
– Flexibility
– Radiation protection

System decisions
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• Real-time operating system
– RTEMS

System decisions
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Advantages and drawbacks
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• Component selection important
– Functionality
– Performance
– Cost
– Power
– Temperature
– Size
– Radiation
– Outgassing
– Quality
– Package
– Availability
– Termination
– Vacuum
– ITAR
– Vibration

Advantages and drawbacks



www.aacmicrotec.com Page 20

• Inexperienced suppliers

Advantages and drawbacks
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• Unleaded solder
– Temperature cycling
– Tin whiskers
– Industrial standard

Advantages and drawbacks

RoHS
Compliant
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• Component manufacturer test philosophies

Advantages and drawbacks
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• Radiation sensitivity
– Triple Modular Redundancy
– Power monitoring
– Hardware housekeeping
– System on Chip housekeeping
– Error detection and correction
– Watchdog

Advantages and drawbacks
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• Future work
– Tech demo in 2016
– Finalization of platform design
– Adding interfaces
– Continuously fine-tune cost vs. reliability

Conclusions
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Conclusions

• Development of Data Handling System (DHS)
– Choices made
– Difficulties encountered
– Mitigation methods
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Thank you for your attention
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Questions


