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Abstract This study researched the reasons for changing polarity in accordance with junction properties in an
interface of semiconductors. The contact properties of semiconductors are related to the effect of the semiconductor's
device. Therefore, it is an important factor for understanding the junction characteristics in the semiconductor to
increase the efficiency of devices. For generation of various junction properties, carbon-doped silicon oxide (SiOC)
was deposited with various argon (Ar) gas flow rates, and the characteristics of the SiOC was varied based on the
polarity in accordance with the Ar gas flows. Tin-doped zinc oxide (ZTO) as the conductor was deposited on the
SiOC as an insulator to research the conductivity. The properties of the SiIOC were determined from the formation
of a depletion layer by the ionization reaction with various Ar gas flow rates due to the plasma energy. Schottky
contact was good in the condition of the depletion layer, with a high potential barrier between the silicon (Si) wafer
and the SiOC. The rate of ionization reactions increased when increasing the Ar gas flow rate, and then the potential
barrier of the depletion layer was also increased owing to deficient ions from electron-hole recombination at the
junction. The dielectric properties of the depletion layer changed to the properties of an insulator, which is favorable
for Schottky contact. When the ZTO was deposited on the SiOC with Schottky contact, the stability of the ZTO was
improved by the ionic recombination at the interface between the SiOC and the ZTO. The conductivity of ZTO/SiOC
was also increased on SiOC film with ideal Schottky contact, in spite of the decreasing charge carriers. It increases
the demand on the Schottky contact to improve the thin semiconductor device, and this study confirmed a
high-performance device owing to Schottky contact in a low current system. Finally, the amount of current increased
in the device owing to ideal Schottky contact.
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Fig. 1. Capacitance of SiOC with various Ar gas flow

rates
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