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This report summarizes the R&D activities performed within the framework of the
“Energy and Environment New Technology Leadership Program” entrusted by NEDO,
Japan over the two-year period from March 2015 to February 2017.

This project was designed to develop the technologies needed for the trillion-sensor era
expected to arrive by 2020, a turning point when we begin consuming more than a trillion
electronic sensors worldwide in a single year. The most vital elements of the tiny-sensor
environment to come are the so-called energy harvesters, autonomous power sources
that harness power from the environment without the aid of battery cells or power cables.
Among the various types of energy harvesters realized and conceived, our group is
developing a vibrational-type harvester with high conversion efficiency.

Specifically, our project focuses on an electret type energy harvester that produces
electrical power from mechanical vibration through electrostatic induction. The power
conversion efficiency can be further improved by using a) a high-density electret based
on solid ions and b) the large electrical capacitance of an ionic liquid inserted between
the electrodes.

The most representative outcome of this project is the successful development of a 1-
mW-class energy harvester based on solid-ion electrets. We measured environmental
vibrations in several work environments selected for potential application of the wireless
sensors —traffic infrastructures, offices, industrial factories, etc.— to produce an
application roadmap to predict the rising demand of the trillion sensors society in the
coming years. We also performed administrative activities for the standardization of
energy harvester devices of various types such as electrostatic, piezoelectric,
electromagnetic, etc.

This project has been evaluated by the first-year stage-gate organized in December 2016
and will advance to the completion of the task goals by the end of the second year. Team
meetings are organized at least once a month over the two-year project period to self-
monitor the progress and enhance communication within the group. We also hold
executive briefings for the committee members three times a year, along with exhibitions
for publicity. Part of the project is being further continued under a full-scale project,
“Cross-Technology Research and Development Project for IoT Propulsion,” and the
energy-harvesting technologies developed are deployed practically as energy sources for

autonomous wireless sensors for an industrial factory and plant.
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