GS3-1-5

LIFE2012 2012411 H 2 H—4 H EM (B EEBEKY)

ANEBEHBREBICE T2 BERDOEERE & LLRIREDRET

A Study on Transmission Characteristics and Specific Absorption Rate Using Impedance-Matched
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Abstract: Human body communication (HBC) is a new communicational technology which has raised expectations of
applications such as health care and elderly support system in recent years. In this paper, focused on the wearable
transmitter and receiver for HBC in a body area network (BAN), we performed an electromagnetic field analysis and
simulation. It was carried out using the finite difference time domain (FDTD) method with various models of the human
body. We redesigned a number of impedance-matched electrodes for transmitter without stubs and transformers. Specific
absorption rate (SAR) and transmitter characteristics S, for these electrode structures were compared in several models.
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Fig.1 An analysis model of transmitter and receiver electrode
structure on human arm
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Fig. 2 A cross section of the human arm model
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Tablel Basic dimensions of the transmitter electrode
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Fig.3 Input impedance characteristics with a, b, and d of
transmitter electrodes as a function of transmitter dimensions
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Fig.4 Input impedance characteristics with L;, L,, and h of

transmitter electrodes as a function of transmitter dimensions
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Table 3 Optimized dimensions of the transmitter electrodes
for muscle body

a b d h L1 L2
(1) 20 28 20 10 60 28
(I) 20 19 10 10 50 19
() 20 14 5 10 45 14

(1) () (I

Fig. 5 Optimized electrode structure for muscle body
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Table 5 Optimized dimensions of the transmitter electrodes
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Fig. 7 Optimized electrode structure for 2/3-muscle body
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Fig. 6 Electric field distribution around and inside the human
arm with optimized wearable transmitter for muscle body [dB]
Table 4 SAR and S;; characteristics for muscle body
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42 23 BRAAGRETILERW-#ET

Table 5 & Fig. 712”3 K912, 2 2 TlE, EMIEb % 36
mm ZEE L, BREa & EMHREdZ L bsE5 2 LT
BrLok. HINA VE 7 X AT HZLICL-T

(V)

-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0

Fig. 8 Electric field distribution around and inside the human
arm with optimized wearable transmitter for 2/3-muslce body

[dB]
Table 6 SAR and S;; characteristics for 2/3-muscle body
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Table 7 Optimized dimensions of the transmitter electrodes
for layered body model
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Fig. 9 Optimized electrode structure for layered human body
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Fig. 10 Electric field distribution around and inside the human
arm with optimized transmitter for layered human body [dB]
Table 8 SAR and S,; characteristics for layered human body
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