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Analysis of temperature dependent current and voltage
characteristics and extraction of series resistance in Cu/Zn0/Al
Schottky diodes

Abstract

In this research, we analyze the current-voltage (I-V) measurements
performed on Cu/ZnO/Al Schottky diodes at temperatures of
(27 — 200 — 400°C). Based on the TE theory, the forward bias [ — V
characteristic was analyzed to extract the Schottky diode constants for
the Cu/Zn0/Al Schottky diode. It was observed that the potential barrier
increased with increasing temperature up to 200°C. and then started
to decrease. It was also found to be inversely related to the saturation
current, while the ideality factor increased. Compared with Cheung and
Cheung's method for extracting the series resistance, it was observed
that the series resistance and potential barrier decreased with increasing
temperature, and the ideality factor increased. This is attributed to the
presence of inhomogeneity in the barrier height. The variations of the
series resistance and potential barrier height were studied according to
the TE theory, and the results were consistent with those of Cheung

and Cheung. The study was carried out based on Norde's theory and

the values of series resistance and potential barrier were obtained which
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were much smaller than the values in Cheung and Cheung's theory and

in good agreement with TE theory in ideality factor values.

Keywords: Schottky diode, zinc oxide, Cheung's theorem, Norde's
theorem, thermionic emission (TE) theory, ideality factor, series resistance,

potential barrier, (I — V) characteristic.
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