HIGH PERFORMANCE MEMS SENSORS AND ACTUATORS

Dzung Viet Dao

Queensland Micro and Nanotechnology Centre, Griffith University, Queensland, Australia
School of Engineering and Built Environment, Griffith University, Queensland, Australia
Email: d.dao@griffith.edu.au

Abstract

MEMS technology relates to research and development of micro/nano electro-
mechanically integrated sensors and actuators fabricated based on microelectronic
technology with high accuracy and throughput. MEMS devices possess many advantages,
such as miniaturization, multifunctional integration, high performance, mass production,
low cost. MEMS sensors have been widely used in consumer and industrial applications,
such as automotive, biomedical, robotics, smart home/city, defense, etc. It is forecasted
that the market for MEMS sensors will grow up to US$100 billion in 2023 [1].

This work presents our innovative micro sensors and actuators developed based on Si and
SiC MEMS technology. Compared to Si MEMS, SiC MEMS sensors can work more
reliably in harsh conditions, e.g. high temperature and/or strong chemical corrosive
environments, thanks to SiC’s unique properties, such as larger bandgap, higher thermal
stability, higher breakdown voltage, higher Young’s modulus than Si material. We recently
have successfully developed mechanical, thermal and optical MEMS sensors with high
sensitivity and wide working temperature range. For example, optoelectronic coupling in a
SiC/Si heterojunction exhibited an ultra-high sensitivity (gauge factor) of up to 58,000
which is the highest sensitivity ever reported to date [2].

Our successful demonstrations of mechanical, thermal and optical sensing concepts and
devices could open a new door for development of high-performance MEMS sensors from
research point of view to a wide range of potential applications.
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