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OO0 OO O O We have considered the effects of fixed trapped oxide charge and interface state charge on the
capacitance-voltage characteristics of MOS capacitors and on the MOSFET characteristics. These charges can exist
because the oxide is essentially a perfect dielectric and a net charge density can exist in a dielectric material. Two
processes that generate these charges are ionizing radiation and impact ionization in the drain region of a MOSFET
operating near avalanche breakdown.MOS devices are exposed to ionizing radiation, for example, in
communication satellites orbiting through the VVan Allen radiation belts. The ionizing radiation can produce
additional fixed oxide charge and also additional interface states. In this short discussion of radiation effects in
MOSFETS, we are concerned only with the permanent effects that occur in the device characteristics.Another
source can generate oxide charge and interface states: the hot electron effect. Electrons near the drain terminal of a
MOSFET operating near avalanche breakdown can have energies that are much larger than the
thermal-equilibrium value. These hot electrons have energies sufficient to penetrate the oxide-semiconductor
barrier.
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