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Owing to two mechanisms, stacked dielectric film flew less leakage current. We re-
quired the current conservation for two-layered dielectric film, and we estimated the
current in the dielectric film using both the current according to Fowler-Nordheim
emission and that according to Poole-Frenkel emission, previously extracted. We
understood that the thinner 5104 layer on the side of electron injection passed less
current.

We found that ONO was more useful than thick single-layered SiO; the leakage
currents for single-layered SiO, and ONO dielectric film were 7.0 x 107" A/cm? and
1.0 x 107*°A/cm? at TMV/cm, respectively. We proposed the current conduction
mechanism in ONO dielectric film. We required to conserve, the current density, the
electric lux density and the voltage drops. Then we solved the current density in
ONO dielectric film, surface charges between S10, and SizNy and electric field for
each dielectric film by selfconsistency.

Finally we estimated the property of time dependent dielectric breakdown using

the current which was obtained from previous result of the current conduction of

ONO dielectric Alm.

We can therefore conclude regarding the leakage current that the better dielectric
film is the ONO type, which is covered with thin 510, dielectric films with less

defects.
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Recently the silicon vertex detector is important device to achieve fine position reso-
lution and quick response for especially collider beam experiments. The double-sided
silicon microstrip detectors have been developed when we require two dimensional
fine position information.

The dielectric film for integrated ac coupled capacitor for double-sided silicon
microstrip detectors (DSSDs) have serious problems, about productivity without
no defects such pin holes and long-term reliability. Since we prevent the problems,
stacked thick dielectric films have been developed so as to be applied to a DSSD. We
expected that these stacked films would have superior properties for an integrated
capacitor in terms of a high dielectric breakdown characteristic, productivity, long-
term reliability, a large capacitance. Since defects with each films in the stacked
dielectric film hardly difficult to meet each other at the same position, the stacked
dielectric film has less pin holes.

Some SSDs have been used the oxide-nitride(ON) stacked dielectric films. We,
however, did not give the systematic study for the stacked dielectric films. This thesis
describe the systematic study for the current transport in the stacked dielectric film.

We made simple circular dot capacitor with 4 sizes, and measured the properties
of capacitor. Each capacitance measured and the thickness of dielectric films. The
capacitance using oxide-nitride—oxide (ONO) dielectric film was approximately 1.7-

times larger than that of single-layered 510;.

When we applied voltage to inversion-direction, the leakage current became small
owing to the rejection of the majority carrier [rom insulator and the development of
the depletion region. When we applied voltage to accumulation-direction for S105,,
the leakage current for hole injection from a substrate was less than that for electron
injection from a substrate.

The leakage current in Si0O; flows by the Fowler-Nordheim emission owing to
tunneling at cathode electrode by electrons We extract the effective electron mass
in 510, conduction band.

The leakage current in SizNy flows by the Poole-Frenkel emission owing to con-
duction with the internal Schottky emission by holes. We extract the constant for

each thickness SigN,.
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