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Abstract

Protons are irradiated into SOI wafers under total dose of 100 krad, 500 krad, 1 Mrad and 2 Mrad
to analyze the irradiation effect. The electrical properties are analyzed by pseudo MOSFET technology
after proton irradiation. The wafers are annealed to stabilize generated defects in a nitrogen
atmosphere at 300°C for 1 hour because proton irradiation induces a lot of unstable defects in the
surface silicon film. Both negative and positive turn-on voltages are shifted to negative direction after
the irradiation. The more proton total dose, the more turn on voltage shifts. It means that positive
oxide trap charge is generated in the buried oxide(BOX). The minority carrier lifetime which is
analyzed by the drain current transient characteristics decreases with the increase of proton total dose.
The proton irradiation makes crystal defects in the silicon film, and consequently, the crystal defects
reduce the carrier lifetime and mobility. As these results, it can be concluded that pseudo MOSFET is
a useful technology for the analysis of irradiated SOI wafer.
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Fig. 1. The structure of a pseudo MOSFET.
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Fig. 2. Drain current transient.
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Fig. 3 The Ip-Vg characteristics for the proton
irradiated pseudo MOSFET.
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Fig. 4. Turn-on voltage shift with the proton
total dose variation.
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Fig. 6. Carrier lifetime with the variation of
total dose.
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