2019 2020

Novel thermionic cooling effect in asymmetric double barrier semiconductor
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In modern electronics, the heat generated inside devices has begun to have a
significant effect on the operation and reliability of the devices. Therefore, the highly efficient
cooling technology for devices is the key technology for the progress of electronics. In

particular, there is an urgent need for solid-state device technology that efficiently cools hot
parts of individual devices and LSI chips.

In this research, we have focused ourselves on the thermionic cooling technology that can be
realized by appropriately designing the band structure of the heterostructure and controlling the

thermionic emission and resonance tunneling effect at the same time. We have developed a new
analytical theory as well as a numerical computer code to optimize the device structure and compared
the results with experiment.
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