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Evaluation of Number of Hole-electron Pairs Induced by Irradiation in
Silicon-nitride Layers and Analysis of Charge Trapping Mechanisms in

Metal-insulator-semiconductor Structures with silicon-nitride layers

Kazunori OHNISHI*, Yoshihiro TAKAHASHI*, Shigeru KOMATSU*
and Masahito YOSHIKAWA

Department of Material Development
Takasaki Radiation Chemistry Research Establishment
Japan Atomic Energy Research Institute
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(Received December 12, 1995)

In order to evaluate the number of hole-electron pairs induced by
irradiation in a silicon-nitride film, leakage current in metal-insulator-
semiconductor (MIS) structures with a silicon-nitride layer were measured during
inradiation.

The most part of the leakage current measured in air pressure was related
with a large amount of ions induced by irradiation surrounding the samples.
However, the current induced in vacuum shows good correlation with the
generation of hole-electron pairs in the silicon-nutride layers by irradiation.
It was found that the unmber of carriers which contribute to the leakage
current in the silicon-nitride layer is approximately 20% of those in the oxide
layer. We propose a model for generation and trapping of radiation-induced
carriers in the silicon-nitride layers based on the experimental results, and
investigate the mechanism of mid-gap voltage shift of MIS structure with a

silicen-nitride layer using the proposed model.

Keywords: Silicon-nitride Layer, Gamma-rays, Hole-electron Pairs, Amount of
Charges Generation, MIS Structure, MNOS Structure, Charge Capture,
Midgap Voltage
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