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1. Introduction

Human body communication[1, 2] has received a lot of atten-
tion as a promising wireless technology for close range commu-
nication when constructing a body area network (BAN).[3] 
Human body communication primarily utilizes the human body 
and the space around the body for signal transmission. This 
transmission mechanism contributes to smaller power consump-
tion and low electromagnetic field radiation. One of the prospec-
tive applications of human body communication is a health care 
system comprised of wearable sensors and a mobile terminal.[4] 
In such systems, vital signals collected by a wristwatch-type 
wearable sensor are transmitted to a mobile terminal using 

human body communication. The mobile terminal is for moni-
toring the health condition of the user and for transmitting data 
to other systems for further analysis. These wearable devices 
must be small and light, and have a long battery life.

In high-frequency circuits, impedance matching is used for 
maximizing power transfer and minimizing reflections from a 
load. For this reason, the output impedance of radio frequency 
LSI (Large Scale Integration) and the input impedance of 
antennas are designed to have the same value.[5] In a human 
body communication system, high frequency signals are excited 
in the body through a pair of electrodes. This is equivalent to 
antennas in an airborne wireless communication system. Thus, in 
a transmission system with unified impedance, high frequency 
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　概要　従来，人体通信の実験評価には，筋肉の電気特性を有する均質ファントムが用いられてきた。しかし，皮膚，脂肪，
筋肉から成る多層構造ファントムが必要であることが明らかになっている。さらに，人体通信の周波数帯域である 10 MHz周
辺では，従来ファントムによる人体の特性再現は困難となる。このため，10 MHzで利用可能な人体通信用多層構造ファント
ムの開発が急務である。本研究では，筋肉および脂肪ファントムについて検討し，人体通信機器の入力インピーダンス特性の
測定に適用可能な電気定数の範囲を明らかにした。解析結果から，筋肉および脂肪ファントムは，従来の材料の比率調整で容
易に作成可能であることを明らかにした。
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wearable devices working together in a body area network (BAN). Wearable devices demand long battery 
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muscle and fat phantom for human body communication system available at a frequency of 10 MHz.
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