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Abstract: In recent years, there has been increasing interest in
predicting the performance of micro/nanosystems from
fundamental physical principles. However, fabrication processes
produce large variability in device dimensions, material properties
and surface conditions, among others. Furthermore, physical
models for device behavior are approximate and span a wide
range of length and time scales. When complex microsystems
consisting of interconnected components and models are
simulated, the cumulative effect of these uncertainties is
manifested in the final predictions. In order to believe these
predictions and to base decisions on them, it is deeply important
to quantify uncertainty in microsystem simulations. In this talk, I
describe recent computational work being undertaken in the
PRISM center on the quantification of uncertainty in complex
heterogeneous microsystems through the use of Bayes networks.
PRISM focuses on understanding the long-term behavior of
MEMS using large-scale simulation. The work involves
multiscale, multiphysics simulations of radio-frequency capacitive
MEMS switches, accounting for fluid-structure-electrostatics
interactions at micron scales, metal-dielectric contact, and failure
mechanisms such as dielectric charging. Though the specific
examples are from the MEMS community, the broader ideas in
the talk are applicable to simulations of general complex systems.
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