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Development of BGaN semiconductor devices for neutron semiconductor detector
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Recently, the use application of neutron has expanded, and neutron imaging
techniques are expected in various fields. In this study, we proposed and developed the BGaN, a
group 111 nitride semiconductor material, as a neutron semiconductor detector. In the epitaxial
growth technology, we clarified that triethylboron (TEB), which was conventionally used as a
metalorganic source, causes a gas phase reaction with ammonia in the gas phase to cause
deterioration of the crystallinity by forming an adduct. Therefore, we have established a thick film
epitaxial growth technology that suppresses gas phase reaction by using trimethylboron (TMB) as a
new metalorganic source. The grown thick BGaN film has been used to realize the fabrication of a
neutron detection diode, resulting in signal detection by neutron capture.
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