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Abstract:

We present a methodology for expediting the coupled electro-mechanical finite element of electrostatically-
actuated MEMS devices, with particular emphasis placed on the important class of RF MEMS capacitive
switches. More specifically, we propose a methodology for transforming the electrostatic boundary value
problem that needs to be solved repeatedly during the mechanical deformation of the device into one on a
fixed domain with fixed boundaries. The fixed domain is simply that of the device in the absence of
actuation. Thus, the need for geometry update, new finite element mesh generation and finite element matrix
decomposition during mechanical deformation is eliminated. We achieve this through the definition of an
equivalent electrostatic boundary value problem on the fixed domain with boundary conditions properly
modified for its solution to recover accurately the electrostatic field in the deformed configuration. The
proposed methodology is demonstrated through several case studies involving different geometries of RF
MEMS capacitive switches.
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