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Development of ZnSe-based Organic-Inorganic Ultraviolet Integrated APDs
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Ultraviolet photodetectors are expected to be applied in various fields such as medical treatment,
fire detection, and astronomy. Currently, photomultiplier tubes (PMTs) are the mainstream as
ultraviolet photo-detectors, but there are problems such as high operating voltage over 1000V,
large size and fragility, and difficulty in integration because they are composed of vacuum
tubes. Therefore, avalanche photodiodes (APDs) using wide bandgap semiconductors such
as GaN, SiC, and ZnSe have been studied as next-generation photo-detectors that will replace
PMTs. The feature of the APD device produced in this study is the organic-inorganic hybrid
structure using ZnSe as the multiplier layer and the hole transport material PEDOT: PSS as the
window layer, and the operating voltage is lower than that of the ultraviolet APD device made
of other materials. Is as low as about 30V, and the dark current before breakdown is as low as
~ 1pA/mm?. Furthermore, integration is possible without separation processing between APD
elements such as etching.

In this research, we have optimized multiplying layer thickness with the aim of reducing the
electric field strength applied to the multiplying layer by increasing the thickness from 0.3 pum,
reducing dark current under InA/mm? and improving the average multiplication factor of 890.

We also report the element characteristics of a 10-element one-dimensional APD array.
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