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Abstract

MicroElectroMechanical Systems (MEMS) have become a commercial reality and are readily
found in many electronic systems enabling unique signal processing and sensing
functionalities in a small form factor. MEMS and their nano version, known as
NanoElectroMechanical Systems (NEMS), would have greater transformative impact on the
electronic industry if used in large arrays and directly or heterogeneously integrated with
CMOS electronics. Large scale integration (LSI) of mechanical components could play a
revolutionary role in information processing by providing efficient and alternative ways of
performing computations.
This talk presents ongoing efforts in: 1) the development of piezoelectric NEMS relays for the
synthesis of ultra-low-energy digital components and 2) the use of ovenized mechanical
resonators for the implementation of energy efficient associative memories. Progress in
material synthesis, and innovation in device design will be presented as the main factors that
lead to the demonstration of highly scalable prototypes. Piezoelectric NEMS relays capable of
very low leakage and milliVolt switching will be shown to enable new levels of energy
efficiency for digital applications. Ovenized piezoelectric M/NEMS resonators capable of
tuning their impedance when heated will be described as key building blocks for the
implementation of novel and efficient ways to perform neuromorphic computations.
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