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Abstract: The goal of this course is to introduce the fundamentals of both chemical and physical
sensing, based on electro-acoustic micro-devices. To this purpose microacoustic, structures suitable for
sensing applications, will be considered and analyzed under different aspects including principles of
operation, design, technological processes of fabrication and testing. Many of the structures which will
be considered are based on MEMS fabrication technologies. SAW type resonators and delay-lines
exploiting different propagation modes including Rayleigh, Lamb, Love, SH, etc. will be considered, as
well as BAW type resonators, including film bulk resonators (FBR), solidly mounted resonators (SMR)
and the new generation of contour mode resonator (CMR) structures. Chemical sensors will be mainly
oriented to the ultrasound-specialist-point-of-view, considering principles of operation and interaction
mechanisms between acoustic wave propagation and chemically interactive materials (CIM), together
with the expected performances. A fast overview on the main kinds of CIM utilized will be given.
Physical microacoustic sensors for temperature, electrical and mechanical magnitudes will be finally
described, together with the relative principles of operation. Design considerations for pressure sensors
will be finally shown, based on finite element models.
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