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Future of energy harvesting opened up by fusion of chemistry and mechanical engineering
('School of Engineering, The University of Tokyo) OYuji Suzuki,' Tomoya Miyoshi', Kuniko
Suzuki'

Energy harvesting from human walking is a suitable power supply for powering battery-less
wearable devices. Due to the fact that low-frequency 3-D vibration with 3-axis rotation is
dominant for human motion, rotational energy harvesters (EHs) have advantages over vibration
EHs. Among various transduction mechanisms, electret generators are advantageous in terms
of higher output power at low frequencies and their low-profile structures. In this talk, after
giving the overview of energy harvesting technologies, developments of new materials for
electret EHs and their application to rotational electret EH are introduced.

In the present study, a novel high-performance amorphous fluorinated polymer electret based
on quantum chemical analysis is proposed. With a 15 pum-thick film, a record-high surface
charge density of -4 mC/m? with extremely-high thermal stability of implanted charged has
been obtained. In addition, when nematic liquid crystal with anisotropic permittivity is
introduced between electrets and electrodes, the output power is much enhanced by increasing
the device capacitance while suppressing the parasitic capacitance. Importance of developing
new functional materials for energy harvesting is discussed.
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Figure 1: Distribution of excess electron in amorphous fluorinated polymer electret showing localized
charge trap near the end group®.
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Figure 2: Rotational electret energy harvester).
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