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Effects of zinc oxide salts and different growth conditions on nanorods and
photodiode ultraviolet detector parameters

Abstract

In this work, various parameters that can affect the dark current and sensitivity of photodiode ultraviolet detectors of ZnO nanorods
are investigated. The structure of this detector is based on heterojunctions of zinc oxide nanorods and p-type silicon. The effect of
changing growth conditions, zinc oxide salts, and surface characteristics on dark current and detector sensitivity was analyzed.
Various analyses such as SEM, PL, and I-V characteristics were used for further observation and investigation. In this work, a
device with the smallest diameter was determined as the optimal sample in terms of having the minimum dark current (1.183 [1A)
and maximum sensitivity (45.13). On the other hand, the S3 sample with the largest diameter (400 nanometers) and its specific
surface area caused the dark current, contrary to expectations, to decrease significantly to 25.41 [JA, and consequently its
sensitivity reached 38.01, which, among the samples, has the highest sensitivity after sample S1. Only by changing the morphology
of the structure and choosing the appropriate zinc salt, a significant reduction in the dark current and a significant increase in the
sensitivity of the detector were achieved.

Keywords: Ultraviolet detector, Photodiode, Zinc oxide nanostructure, Growth conditions.
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