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Ultrahigh efficient betavoltaic cells using diamond pn junction

Shimaoka, Takehiro
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In the study of diamond pn junction beta voltaic batteries, which are
expected to have the highest energy conversion efficiency in semiconductors, we conducted (1)
classification of defects that degrade forward 1-V characteristics, (2)reduction of defects and
fabrication of large (111) diamond substrate, (3) temperature dependence evaluation of energy
conversion efficiency assuming remote locations. For (1), it was found that stacking faults
originated from HPHT substrate degrade the forward characteristics. For (2), using (100) CVD bulk
growth technology, we succeeded in reducing defects and creating a large-scale (111) CVD substrate.
For (3), we obtained an energy conversion efficiency more than twice as high as Si at > 150K.
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