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PIEZORESISTIVE PROPERTIES OF BORON-DOPED
PECVD uc-Si FILMS

Guo SHU-WEN Tan SoNG-SHENG Wanc WEI-vyuaN

(Shanghai Insiitute of Merallurgy, Academia Sinica)

ABSTRACT

The piezoresistive properties of boron-dopel PECVD microcrystalline Si films (pe-Si)
deposited on SiO; coated Si, covar or quartz substrates have been investigated. The relations
between the gauge factor (G. F.) and doping concentrations as well as the film thickness etc.
have been obtained experimentally. The maximum longitudinal G. F. of 25 and 20 are me-
asured for Si and covar substrates respectively. An expression for calculating G. F. of p-type
uc-Si is derived theoretically by using the spliting model of heavy and light hole band at %=
0 and the thermionic emission theory. The calculated dependences of G. F. on the doping
concentrations, grain size and trap state density agree well with the experimental results, whi-
ch offer a better understanding of the piezoresistive characteristics of pc-Si or poly-Si, and
enable to optimize the design and fabrication of the uc-Si or poly-Si strain gauges.



