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(#5# 4 ] Coupled and Nonlinear MEMS Resonators for Sensing and
Signal Processing

The fabrication of mechanical structures with features at the micron scale is a mature technology. Sensors that utilize resonant
mechanical elements at this scale have reached the marketplace, for example, in accelerometers and rate gyros, and the development
of new applications continues. Most existing micro-electro-mechanical-system (MEMS) resonant devices rely on relatively simple
linear response behavior, due to its predictability and robustness. However, these resonators can be designed to provide more subtle
linear and nonlinear dynamics that offer advantages for some applications. These designs must account for effects not commonly
encountered at the macro-scale, some of which, like electrostatic forces, offer design flexibility, while others, like thermal noise, typically
degrade performance. In this presentation | will focus on the modeling, analysis, design, fabrication, and testing of MEMS resonators
that make constructive use of parametric resonance, localized vibration modes, and nonlinear internal resonances. Applications to mass
sensing, inertial sensing, frequency synthesis, and frequency conversion will be described.
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