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Electrical and Electronics
Engineering Division

Research and development
of “High-efficient Power System” (HePS)

for prosperous and hopeful future society

In our High—efficiency Power Systems Laboratory (HePS-Lab.), with an eye on the coming super—
smart society, we are building upon our predecessor, Advanced Magnetic Devices Laboratory
(which researched and developed high—efficiency, small-scale power supply inductors and small,
high—precision current sensors), and are engaged in research aimed at improving the efficiency of
various power systems in various fields, such as mobility (vehicles), various servers, and electric

equipment for housing and agriculture.

Associate Professor
Makoto Sonehara

Graduate School of Eng. in
March 2007. Dr. (Eng.).

Research fields are power
converters for various high—
efficiency power systems,
electronic components and
materials, magnetic sensors.

>> Beginnings of my path to academia

I have loved trains (especially model trains) since I was a child.
While playing with the model trains, I became interested in the
devices that control the speed of trains. Also, when I was in
elementary school, I became interested in the mechanisms and
principles of electronic equipment such as radios. I wanted to
make these equipment myself, so my father took me to an
electronic parts store and we did some electronics work.
These are the reasons why I'd like to study electrical and
electronic engineering and apply it to our future.

Graduated from Shinshu Univ.

>> In the Future

The technology to ensure the efficient,
stable, and safe use of electricity
(electrical energy) remains constant,
from the past to the present, and will
continue into the future of a super—
smart society. We research a wide range
of things that use electricity, from
materials and components to circuits
and systems, so that we can apply this

technology across disciplinary boundaries.

>> After Graduation

You will learn and experience not only
specialized knowledge in engineering
fields such as electrical and electronic
engineering, but also interdisciplinary
technologies that combine these fields
with other disciplines such as chemistry
and agriculture. I am confident that you
will become a well-rounded engineer or
researcher who is also mindful of energy
conservation and the environment.

The research seed for magnetic films exhibiting
magneto—optical effects, which began around 2005
(when Sonehara was a doctoral student), was
commercialized in 2024 under the product name
OpECS® as a result of collaborative research with
companies many laboratory members. In 2025, we
received the JPCA Award from 54th International
Electronic Circuits Industry Exhibition. And, in 2026,
we received the Progress Award from IEEJ.

where watering pumps and security systems are
powered by renewable energy (solar power and small
wind power), and rapeseed flowers are blooming all
over the field. We have received requests from
people in Southeast Asia to see this system.
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