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Abstract
This study aims to demonstrate a MEMS electric field sensor utilizing lead-free
piezoelectric thin films (MgHfAI-N) for safe, non-contact measurement of environmental
electric fields. While stainless steel substrates were initially proposed, theoretical analysis
and preliminary experiments indicated insufficient surface smoothness and thickness
control. Consequently, we transitioned to Silicon-on-Insulator (SOI) wafers to achieve
the required nanoscale smoothness and precise device layer thickness (approx. 10 um).
A fabrication process utilizing the SOI structure—specifically employing the SiO2 layer
as an etch stop during deep Si etching—was established. We successfully fabricated a

cantilever-type sensor with the designed trapezoidal shape.
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