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Input Impedance Characteristics of Horseshoe-Shaped Electrode for Intra-Body Communication
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Abstract: Intra-body communication draws a lot of attention as a promising wireless technology in order to materialize
wireless body area network. In this study, impedance characteristics of horse-shoe electrode structure, which is proposed in
the previous our research works, of wearable transmitter for intra-body communication were analyzed by finite difference
time domain (FDTD) method. This analysis has shown that the input impedance between the two electrodes varied
proportionally to the distance between the electrodes and inverse proportionally to the lengths of the electrodes.
Furthermore, it is found that the 50 ohm-impedance matched electrode was obtained when the electrode cutting angle, the
distance between electrodes, electrode length, circuit board length, width, and distance between electrodes and circuit
board are 180°, 40 mm, 30 mm, 80 mm, 30 mm, 10mm, respectively.
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Fig. 1  Models for electromagnetic field analysis
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Fig. 2 Input impedance characteristics of transmitter
electrodes as a function of cutting angle

Fig. 3 Input impedance characteristics of transmitter
electrodes as a function of distance between electrodes
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Fig. 4  Input impedance characteristics of transmitter
electrodes as a function of electrode length

Fig. 5  Input impedance characteristics of transmitter
electrodes as a function of electrode length
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Fig. 6  Input impedance characteristics of transmitter
electrodes as a function of Circuit board length
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