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Objective(s):

· Analyze degradation of the plastic-die/lead frame assembly interface and the possibility of failures of different COTS components at extreme temperatures, during multiple temperature cycling and SMT reflow simulations.
· Analyze degradation of wire bonding in PEMs after high temperature aging and multiple temperature cycling. 
· Revise the existing guidelines for COTS PEMs evaluation, regarding thermo-mechanical stability and provide inspection criteria, recommendations based on the performed analysis.

Task Description: 
A variety of newly available plastic components in different packages will be subjected to high temperature aging, temperature cycling and surface mount reflow simulations.  These components will be selected from the list of parts used in NASA Projects.  After aging and/or stressing, the components will be tested for performance and CSAM examination to determine wire bonding integrity and degradation of the plastic/assembly interface.  This evaluation will provide NASA system designers with understanding of thermo-mechanical robustness of plastic packaged devices.  The test data generated will provide guidelines in review/optimization of screening techniques, and  predicting performance of the COTS component encapsulated in plastics that are intended for space applications.

Technical Background:


Thermo-mechanical stability of components is one of the major concerns for PEMs intended for space applications.  The effort will leverage and coordinate with existing Industry and DoD activities in the material and testing arena.  NAVSEA is actively working with NASA (GSFC), Army, and industry related to the acceptance of COTS, non-hermetic and plastic, components and assemblies.  The intent is to develop accurate test and evaluation methodologies for the COTS PEMS.  

Technical Approach:
High temperature aging at different temperatures, temperature cycling and surface mount reflow simulation will be performed on COTS components encapsulated in plastics.  These components will be selected from the list of components used in NASA Projects.  After aging and/or stressing, CSAM examination and electrical measurements will be performed to determine wire bonding integrity and degradation of the plastic/assembly interface.  

The environmental and electrical tests will be conducted at GSFC Lab and at NAVSEA’s Component Engineering Laboratories.  All failed components will undergo a rigorous failure analysis.   

Deliverables: 


· A report on evaluation of thermo-mechanical stresses and effects of high temperature aging on selected COTS components.

· Recommendations for quality assurance guidelines for use of COTS PEMs.

· Technical papers in NASA EEE Links.

Milestones/Schedule:


	Q1/02
	Component selection and procurement in coordination with NASA Centers and industry experts.  Test plan development.  

	Q2/02
	Pre-test component electrical screen.  Initial test and evaluation.



	Q3/02
	Post-test electrical screen. Failure analysis and destructive physical analysis.



	Q4/02
	Final task evaluation report on thermo-mechanical stresses and effects of high temperature aging on selected COTS components.




Procurements: 
 









Parts/Test fixtures 




$ 15k



GSFC Contract Support




$ 70k 



