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Study of Volte —Current Characteristics of a
Semiconductor Layer deposited on a metal

Abstract

In this research, we prepared three Schottky junctions, where a
semiconductor layer (zinc oxide) with a thickness of 50um was deposited
on a copper foil with a thickness of 0.26mm and a diameter of 1cm by the
sputtering method, and an aluminum layer with a thickness of 1 pm was
deposited on the surface of the semiconductor layer by the thermal
sputtering method. The extent of the change in the voltage-current
characteristic of the three samples was studied before and after irradiation,
when the organic solvent tetrahydrofuran (THF)was added to the second
and third samples and in the case of not adding the solvent to the first
sample.

The study was repeated at spaced intervals using a Cs — 137 source
with a gamma energy of 62.6 keV. The effect of the organic solvent on the
change in the voltage-current characteristic was observed, where the first
sample had a quasi-linear characteristic, while the second and third
samples were characterized by a quadratic behavior and represented a
Schottky junction. The results were compared and a difference was found
in the feature before and after irradiation. The samples showed that they
were affected by gamma rays through an increase in conductivity, as the
maximum value of the Schottky current reached 53.999 pA and the
ideality factor n = 69. The effect of different temperatures on the change
in the feature (I — V) was studied before and after exposing the samples
to radiation.

The temperature affected the sample prepared in the presence of the
radiation source, as the feature changed radically compared to the absence
of the source. We found that the semiconductor junctions prepared in this
way cannot withstand temperatures higher than 400°C, as it caused the
sample to deteriorate and disintegrate.

Keywords: Neutron cross section, Radiation capture, pairing energy, Shell
model, Nuclear structure.
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