19993 99 A X &3A] 28 5% 47

Fabrication and Characteristics of Piezoresistive Flow Sensor

with Microbeam Structures
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Abstract

Piezoresistive flow sensors with four different types of microbeam structures were fabricated using
(100), n/n"/n three-layer silicon wafer and their characteristics were investigated. Piezoresistors were
formed through boron diffusion and its values were about 1 kQ Three-dimensional silicon microbeams
were constructed by porous silicon micromachining and curled microbeams were fabricated by the
difference in the thermal expansion coefficient between silicon and metal. The output response of the
fabricated sensor was evaluated through half-bridge. The output voltage increased with increasing
length of microbeam at the same flow velocity, while the detectable measurement range extended with
decreasing length of microbeam. The output voltage of the fabricated sensors were increased with
quotient of 3.2 of the flow rate since the stress of the beam versus the gas flow showed non-linear
characteristics.
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