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ABSTRACT

This talk will start with an overview of the interdisciplinary Materials Science and Engineering Program (MSEP) at WSU.  This will be followed by a technical presentation on Materials research in the speaker's group.

The technical talk will present two aspects of near-interface multi-physics interactions in materials, as applicable to the reliability of electronic devices and packages. 
First, the phenomenon of electromigration-assisted interfacial sliding, where combined thermal, mechanical and electrical fields cause relative motion between two adherent components (e.g., a metal and a semiconductor), will be introduced.  Examples and mechanisms of this in both solid-solid and solid-liquid interfaces will be presented.  Potential implications of this phenomenon for the reliability of through-silicon via (TSV) structures in 3-D devices will be discussed.
Secondly, the role of process and service conditions on lead-free solder microstructures, and consequently on fracture properties of solders, will be presented.  Methodologies for developing fracture mechanism maps will be elucidated.  The implications for solder joint reliability under drop conditions, particularly in 3-D packages, will be discussed.
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