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Motivation

O

RF-MEMS hold the promise of revolutionizing (life span,
size and functionality) electrical systems because of their
extremely low power and miniature size.

the reliability of RF MEMS is not acceptable for switch
operation over several billion cycles and life spans of over
10 years.

bjective:

Understanding of the phenomena governing the reliability
of RF MEMS devices through integrated
electromagnetic/thermal/ mechanical multi-physics
analysis and characterization.

Accomplishments to date

Developed new electromagnetic modeling technique
called the Extended Finite Element-Boundary Integral
Method (EFE-BI) - well-suited for MEMS simulation.
Constructed Fast and accurate integral technology —
semi-analytic integral formulations for double surface
integration - well suited to MEMS electric dimensions;;
Applied Highly efficient preconditioner — near-zone
preconditioner - to EFE-BI for fast convergence;
Multi-physics model integration using full-wave
electromagnetic modeling for prediction of MEMS switch
failure.

Our experimental testing identified the contact softening
mechanism in RF MEMS metal contact switches leading
to a reduction in contact resistance.

Identified methods for mitigating failure
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Schematic of a RF-MEMS switch
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Broader Impact/Educational/Outreach

MEMS are important components to many RF devices used in antennas,
filters and communication equipment. This work combined an interdisplinary
approach to propose new MEMS analysis with micro-fabrication and design

methodologies to develop highly reliable MEMS switches

A student team consisting of 1 PhD student in EE, 1 PhD student in ME/EE, 1
PhD female student in ME, and 1 female undergraduate student (though RUE

supplement), trained in highly multidisciplinary environments.
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