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第1回電気電子系科学技術懇話会
1st EE Forum on Science and Technology
講演者：　藤田 英明　准教授（電気電子系）
Speaker: Prof. Hideaki Fujita
(Department of Electrical and Electronic Engineering)

講演テーマ：効率のよい電力変換器の作り方
Title：How to Create High Efficiency Power Converters
日時：2016年5月11日(水)　17:30－18:30
場所：S421 
Date and time: 17:30-18:30, May 11th (Wed), 2016
Lecture Room: S421
講演要旨：
パワーエレクトロニクスは，電力を種々の機器に適した電圧・電流・周波数に変換する技術であり，電力のインターフェイス技術とも言える。インターフェイスであるからには，機器の能力を十分に引き出し，かつ小型軽量で邪魔にならず，また不必要に電力を浪費してはならない。
パワエレ機器には，常に高い電力変換効率が求められてきた。近年では，SiC (Silicon Carbide) や GaN (Gallium Nitride) 等の新しい半導体材料を用いたパワーデバイスを活用した高効率化が注目されている。一方，Si (Silicon) デバイスを用いる場合であっても，新しい回路トポロジーや制御方法，システム構成を導入することにより，変換効率を改善することも進められている。
本講義の目的は，効率のよい電力変換器の作り方・使い方を知ってもらうことにある。電力変換器の損失発生のメカニズムや効率の悪い電力変換器の使い方を述べ，これに基づいて，最高効率99.8%の変換回路などの研究成果を説明し，最後に電力変換効率のよい電力変換器の作り方についての知見を述べる。
Abstract:
Power Electronics is technology to provide electric power to various types of electric devices, and thus, it can be considered as a technology for power interface. Therefore, a power electronics circuit has to supply enough power for utilizing the devices effectively, and it should be small, light and tough. In addition, it is not arrowed to consume an excess electric power in itself because it is just an interface. 

The power converters have always been requested to operate with a high power conversion efficiency which is the ratio of the output power to the input power. Thus, each engineer in the field of power electronics have made an effort to improve the efficiency and/or to reduce the power losses in the power electronics circuits. There are two different approaches. One is to introduce new power devices made of wide-band gap semiconductor, such as SiC, GaN, and crystalline C! The other is to develop a new topology, control method, and system configuration for power electronics circuits.

The aim of this talk is to give some knowledge of the effective way to realize and/or to use power electronics circuits. The talk will start from the principle of the power losses, including a bad example resulting in a low efficiency. Based on these facts, some power electronics circuits having a very high power conversion efficiency will be presented. Finally, the talk will conclude the way to create power electronics circuits with an extremely high power conversion efficiency in the near future.
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