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Abstract: The wide bandgap semiconductor ZnO ultraviolet (UV) photodetector has many advantages, such as
high stability, low cost, and has important application prospects in fields such as national defense, medical care,
and environmental monitoring. In this work, ZnO thin films were fabricated on SiO, substrate using radio frequency
magnetron sputtering. Subsequently, a ZnO UV photodetector with a high-gain metal-semiconductor-metal (MSM)
structure was achieved. At a bias voltage of 10 V, the detector exhibited a responsivity of 4. 90 A/W and an external
quantum efficiency of 1668%. This high gain was attributed to the hole trapping at the semiconductor-metal interface
under illumination. Furthermore, the modulation rules and influence mechanisms of gain effect, applied bias volt-
age, and depletion layer width on the responsivity of ZnO UV photodetector were thoroughly investigated. This re-
search provides an important reference for the development and performance control of high-performance UV photode-

tectors.
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Fig.1  Flowchart for ZnO UV photodetector preparation
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with different bias voltages.
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Tab. 1 Comparison of performance parameters of ZnO-based UV photodetector with MSM structure
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