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Capacitive—Coupling—Based Information Transmission System
—Measurement of the Attenuation of the Electric Field Strength in the Liquid Biological Phantom—
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Abstract: Capacitive—coupling—based information transmission system is an effective method for transmitting the
information from an implantable device to the outside the body. In this study, an experiment of capacitive—coupling—based
information transmission in the liquid biological phantom was performed. As a result, it was confirmed that the sine wave
from 1 MHz to 10 MHz could transmit through a biological phantom. However, in case of rectangular wave, distortion is
measured in the receiving wave. We confirmed that the rectangular wave at 2 MHz could transmit through a biological
phantom without distortion by using a prototype low pass filter.
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Fig. I (@) Transmission electrode, (b) Receiving electrode.
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Fig. 2 Overview of the measurement circuit.
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Fig. 3 The input and output voltage ratio V>/V1 as a function of
distance between the transmission electrode d.
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Fig. 4 Wave form.
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Fig. 5 The input and output voltage ratio V>/V1 as a function of
transmission electrode area Si.
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Fig. 6 Wave form.
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Fig. 7 The input and output voltage ratio V2/V1 as a function
of transmission electrode area Ss.
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Fig. 8 Frequency properties.
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Fig. 9 Wave form.
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Fig. 11 (a)-(b) Input current and output voltage without low pass
filter. (¢)-(d) Input current and output voltage with low pass
filter.
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