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A
Micro‐Electro‐Mechanical resonant devices (also known as MEMS resonators) have come a long way from their early
days of development and have finally found their way to the ming market during the past few years. The main drives
for applica on of MEMS resonators in oscillators and clock generators are their small size and their compa bility with
the micro‐fabrica on processes that are developed for manufacturing integrated circuits. However, these resonators
compete against the very mature quartz crystal devices that are cra ed over many decades to oﬀer high performance at
a very reasonable cost.
In this presenta on, I present a MEMS resonator pla orm coined as thin‐film piezoelectric‐on‐substrate (TPoS) on which
I hold 10 issued patents. This technology is exclusively licensed by Integrated Device Technology, Inc., and is the basis
for the recently announced pMEMS oscillator product line. The TPoS technology is unique in oﬀering a very compact,
low noise, low power, and robust solu on for the demanding requirements of today’s ming applica ons. I will specifi‐
cally describe techniques developed by my research group to enhance the quality factor, temperature stability, tuning
range, and the power handling of TPoS resonators through the op miza on of the design and manipula on of the mate‐
rial proper es. Furthermore, I will discuss our ongoing research on introducing new ultrasonic sensors based on TPoS
resonators that have applica on in bio‐sensing and point‐of‐care health monitoring systems.
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