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Theoretical analysis of phase-change control in phase-change optical switches
and research for optimal device structures and materials
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We constructed a simulation system that takes into account all physical
phenomena associated with the operation of optical switches. Our simulations demonstrated that the
optical switch can perform on-off operations by controlling the phase state of the phase-change
material GST through the application of a pulse voltage. It was found that non-uniform heating of
the GST thin film prevents the amorphization of GST, resulting in a decrease in the extinction ratio

performance of the optical switch. Our analysis revealed the cause of this and we proposed a new
device structure that reduces the temperature difference within the GST film.
We performed first-principles calculations of the optical response of MnTe, a phase-change material
with low optical absorption. The mechanism behind the change in optical response caused by the phase
transition from the alpha phase to the beta phase was clarified.
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