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COTS Parts: Why, Why Not, MEAL and Test Integration Level

� Part-level testing
� Most effective but takes longer 
� Requires complicated test gear
� A few tests of complex state-of-

the-art COTS parts breaks the bank

� Board-level testing
� Inclusion of several complex COTS 

parts may make system too 
complex for comprehensive test

� Board can serve as test hardware, 
but yields limited understanding

� Less costly

� Box/Subsystem/System-level test
� Still lower costs, but also less 

understanding

� For COTS, part-level testing is 
important, but may be costlier, 
more complicated and take longer
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Lower part cost
Faster delivery
Better Performance

One Approach: Use More COTS

Not designed for space
Harder to test
No radiation data
Costlier qualification
Longer qualification times
Faster obsolescence
May make system more complex

� Aerospace study revealed evidence of a high-
failure probability “No-Fly” zone for 
“complex” missions where cost and schedule 
were too aggressive.*

*William F. Tosney, “What the U.S. Space Industry Learned the ‘Hard Way’ and Why it’s ‘Back to Basics” 



Pressure to Use COTS Is Increasing

� Moore’s Law applies to both commercial and 
radiation hardened technologies

� Commercial doubling time~18 months
� Rad Hard doubling time ~24 months

� Increased density only 1 measure of progress
� New semiconductor materials

� Until 2000, only 8 elements used in 
semiconductors; count is now >40

� New device topologies
� FINFETS, Nanowires…

� New methods of integrating technologies
� System In a Package (SIP)
� Much harder to test

� Radiation hardening efforts expensive

� Space qualified hardware likely to be 
� Bulkier, slower than commercial
� More limited choices of technology
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