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Downsized High-Heat-Dissipation Choke Coil Designed with Powder Cores —— by Xiaoguang Zheng, Tomoyuki
Ishimine, Shinichiro Yamamoto, Terukazu Tokuoka, Shingo Ohashi, Hiroyuki Fujikawa and Toshikatsu Hayasaki ——
Sumitomo Electric Industries, Ltd. has developed magnetic powder core materials for power inductors used in eco-
friendly vehicles. Pure iron based powder cores with an operating frequency range from 10kHz to 30kHz have been
used for boost converter reactors in hybrid-electric vehicles (HEVs), while low-loss Fe-Si-Al alloy powder cores with
an operation range of several hundred kHz have shown the potential to replace ferrite cores for buck converter choke
coils. Our low-loss alloy powder cores are also a competitive alternative for choke coils in plug-in HEV and EV on-
board chargers, which generally operate in a range from 50kHz to 200kHz. This paper compares differences in size,
weight, power loss, and DC-bias characteristics between E-type choke coils that are respectively designed with Fe-Si-
Al alloy powder cores and ferrite cores for the power factor correction (PFC) of the charger. The simulation results
show that alloy powder cores significantly reduce the size and weight of choke coils compared with ferrite cores.
This paper also describes a new choke coil structure that we have developed to improve the heat dissipation of E-
type choke coils. The experimental results indicate that the newly designed choke coil has a lower operating
temperature than that of E-type choke coils.
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