
What is Power Electronics?

Research Introduction

conversion

Electric power supports our lives in various forms. Power electronics is technology of 
controlling and converting the electric power. Nowadays, with electric-powered devices 
around us, this technology is an indispensable part of our daily lives.
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Charging batteries 
with 5~24V DC 
voltage
→Converting 
    from AC to DC

Induction heating 
with high-frequency 
AC (from 20 kHz)
→Converting to   
    thermal energy

Rotate motor 
with three-phase 
AC
→Converting to   
    kinetic energy
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frequency

inverter

Rectifier

A study of high-frequency inverters and their control 
methods suitable for underwater wireless power 

transfer systems

Power supply station Autonomous 
underwater vehicle

A study of induction heating systems with 
controllable heat distribution

Synchronous mode
(No phase shift)

120-degrees 
phase shift mode

Controlling heat distribution 
by using two different modes

Charging

A study of high-power wireless power transfer 
systems for marine vessels using a combination of 

superconductor and copper technology

Converters

Word coils

Raicho N

Receiver coils

Transmitter coil

A combination of a superconductor coil and parallel copper coils
→ Losses reduction and realizing high-power transmission

Charging

A study of on-board battery charge/discharge 
circuits for electric mobility

On-board charging circuit (OBC) that 
charges the battery from 

a household AC power source

AC
DC

Aiming to develop a new 
type of charging circuit 
with smaller size, higher 
efficiency, and higher 
energy density than 
conventional circuits

Phase-shift control between 
coil currents
⇒ Magnetic field interference changes
⇒ Heat distribution changes

Iron plate
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