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Environmental powering device for IoT devices
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This study aims to realize a metamaterial-based power source that utilizes unused thermal energy
dispersed in the environment and can semi-permanently drive IoT devices regardless of day or night.
In this fiscal year, we proposed a hybrid power supply system capable of powering various IoT devices.
This system integrates metamaterial thermoelectric conversion, which generates electricity under a
uniform thermal radiation environment, with optical wireless power transfer for driving
communication devices. Since metamaterial thermoelectric conversion has already been
demonstrated, this year we focused on demonstrating optical wireless power transfer using a thin-film
absorber and evaluated the feasibility of the proposed hybrid system.
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(i) Self-powered loT sensing by
metamaterial thermoelectric conversion
in an environment with uniform thermal radiation

Driving loT sensors by
Metamaterial thermoelectric conversion

loT Sensor
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(i) Wireless data transmission
(thermoelectric-based OWPT)

OWPT with a thin-film absorber
to drive wireless communication devices

Optical powering

loT Sensor
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