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When phase change materials such as GST, GSST, and MnTe were deposited onto

a silicon waveguide, the structure of the phase change material thin film required for the phase
change-induced phase change of the propagating light was clarified. We conducted heat transfer
simulations of three phase-change material loading structures for electrically driven phase-change
switches. The pin heating type was found to be the most efficient at heating the phase change
material. We designed a silicon optical circuit for loading phase-change materials and evaluated the
loss wavelength characteristics of the prototype circuit. We found that the additional loss due to
the loading section was 1.0 to 1.8 dB. We attempted to achieve two-dimensional uniform thermal
amorphization of GeShTe thin films using sub-nanosecond optical pulses and found that, by optimizing
the fluence and sample scanning speed, this could be achieved for a film thickness of 50 nm.
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