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Fabrication and Characteristics of FET-type Pressure Sensor
Using Piezoelectric PZT Thin Film
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Abstract

The currently used semiconductor pressure sensors are piezoresistive and capacitive type. Especially,
semiconductor micro pressure sensors have a great deal of attention because of their small size.
However, its fabrication processes are difficult, so that its yield is poor. For the purpose of resolving
the drawbacks of the existing silicon pressure sensors, we demonstrate a new type of pressure sensor
using PSFET(pressure sensitive field effect transistor) and investigate its operational characteristics.
We used PZT(Pb{Zr,Ti)O;) as a pressure sensing material. PZT thin films were deposited on a gate
oxide of MOSFET by an rf-magnetron sputtering method, To abtain the stable phase, perovskite
structure, furnace annealing technique have been employed in PbO ambient. The sensitivity of the
PSFET was 0.38 mV/mmHg.
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Table 1. Deposition conditions of PZT thin fims.

1

Deposition conditions Value
Working pressure
.. 3
(fixed condition) miorr
Ar flow rate 3.4 scem
(fixed condition) ’
Target-sub. distance
.. 8cm
(fixed condition)
R.F. power (variable) 60 —~ 150W
Substrate .temperature Room temperature ~ 300°C
(variable)
Post-annealing (variable) 500 ~ 650C
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