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ABSTRACT

This thesis presents methods to adjust sheet resistance (R) of piezoresistor or polyresistor
embedded in microscale pressure sensor. The research focused on the differences of sheet resistance
between 2 types of thin film; namely polycrystalline silicon (polysilicon) and amorphous silicon (a-
Si). The films were deposited by Low Pressure Chemical Vapor Deposition (LPCVD ) technique.
These films were implanted with dose of 1 x 1016, 1.3x 1016, 1.6 x 10'°and 2.0 x10"® jon/cm’ and then
annealed in nitrogen atmosphere with or without oxygen at 800 °C for 15 hours. Rsh is then
measured with 4—point probe. The Rsh of polysilicon film is 34.48% higher than a-Si film, because,
at the same temperature, annealing of a-Si film would produce larger grain size than polysilicon film.
Furthermore, adding oxygen during annealing and including screen oxide technique will increase Rsh.
The pressure sensor that used this condition of low Rsh of piezoresistor can achieve sensitivity of 1.2
WV/V/kPa . This work will be useful for choosing film type and annealing technique for micro
pressure sensors which need low Rsh. In addition, it can reduce contact resistance between metal and
the polyresistor. The resulting temperature coefficient of resistance (TCR) is positive and will
produce a linear relationship between resistance and temperature. Furthermore the dose and, hence,

time for implantation can be reduced significantly.
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