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ABSTRACT

Comparing with the traditional piezoresistve stress sensors, the extremely small MOSFET devices
bring more flexible chip circuit design and much cheaper sensor costs. To this end, the main purpose of
this paper is to evaluate the characteristics of MOSFET stress sensors and to develop the related
measurement methodology, which takes the advantages of simple, cheap, compatible with the probe
station and related measurement technology, and able to apply thermal and mechanical loads
simultaneously. With the newly developed technology, the mechanical, thermal, and thermo-mechanical
MOSFET behaviors were measured, and linear relationship were obtained. Compared with 10% of
variations for the piezoresistive sensors under stress loading, the 7 to 23% of variations for the
p-MOSFET sensors show similar sensitivities. Furthermore, the temperature effect was found extremely
important for MOSFET since 1°C of temperature rise produce the same effect as 7 MPa of stress loading.
Consequently, it is concluded that the MOSFET devices has a great potential to be the stress sensors.
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