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ABSTRACT

In order to investigate the behavior of trapped carriers in the oxide layer as well as the
variational profile of the trap density distribution at the interface between Siand SiO, of MOS
capacitor, the specimen fabricated by p type Si wafer oriented parallel to (100) were subjected,
with the different experimental conditions, to the irradiation of CO(’O-')' ray and then the
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measurements were carried out with high frequency signal to observe the capacitance — voltage

(C-V) characteristics.

As the results of the analysis for the obtained characteristics, it was concluded that the

amounts of charge were increased as increasing with the absorbed dose up to about 10%[rad]
where the initiation of saturation trend was observed, and the distribution profile of the inter-
face trap density gradually shifted from the typical distorted W shape to the broad V shape
as increasing the absorbed dose. however, the minimum point of the density on respective
profile was always near the intrinsic Fermi level of silicon and the variational range of density
was estimated as 1.0x101!' —7 5x10" [/ cm?/eV].

Furthermore the maximum change of flat band voltage, Vfb’ was occurred about 107 -
10%[rad] on the dose dependent C-V characteristics obtained with the impression of the

constant bias voltage, but the pretty small variation of Vfb

was observed only on the bias

voltage dependent C-V characteristics obtained with the constant dose irradiation.

One of the exceptional unique feature observed on the latter characteristics was the fact
that the decrease of Vfb was occurred at about +12V as increasing the bias voltage, and that
the interpretation of the fact was attributed to the neutralization process of the donor-like
positive charges in the oxide layer with the injected avalenche electron which was originated

initially in the region of the interface of silicon.
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Fig 2. Kinetic behavior of the space
charge produced by irradiation
under the positive bias voltage.
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