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Development of highly-integrated on-chip optical processor
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In this study, we investigated the miniaturization of optical matrix
multipliers and optical full adders, which can be candidates for components of optical processors.
Focusing on the tunable optical power divider and the tunable optical phase shifter included in
these devices, we considered that both components can be miniaturized by using silicon ring
resonators. Prototypes of the tunable optical power divider and the tunable optical phase shifter
were fabricated and obtained characteristics were almost consistent with theoretical expectations.
We clarified that the optical matrix multipliers and optical full adders based on the optical
resonators enable higher-order processing, which is at least a factor of 10, compared with those
based on 3dB power dividers and the phase shifter with straight waveguides.
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