
IEN Technical Seminar on Advanced Fabrication:  Silicon Piezoresistive 
Transducer Design - A Practical Guide

Abstract:  The goal of the seminar is to provide a practical guide for the design of silicon-
based piezoresistive transducers. The first part introduces the theoretical background to 
understand piezoresistivity in silicon with the focus of providing enough engineering knowhow 
to be able to design basic piezoresistive transducers without presenting an in-depth theoretical 
treatment. Silicon-based piezoresistors either comprise doped region in the crystalline silicon 
substrate or doped polysilicon resistors. Ways to fabricate such doped resistive structures 
are highlighted, with a particular emphasis on processes available within the cleanrooms of 
Georgia Tech’s Institute for Electronics and Nanotechnology. The final part of the seminar will 
discuss a number of piezoresistive transducers designs that Georgia Tech’s Integrated Sensing 
Systems (iSenSys) Lab has used the sense the vibration of silicon-based microresonators 
vibrating either in out-of-plane or in-plane vibration modes. These examples and a number of 
basic design guidelines can be used to design piezoresistive transducer elements for other 
applications.
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