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Wireless information transmission system between inside and outside the body using capacitive

coupling: Development of digital communication circuits

o OO OOOOOOOODOOODODOOD

Ud dooooooobbooboboboboboobooboobbb

Ud doooooboobobobobobobooobbboon

U0 ddooooooboob boobobobooboboo

Ud 0Oooobobuoodgb ooobbuooo

Ul dooooooboobobb bobobobobobboo

Kenji Shiba, Dept. of Applied Electronics, Tokyo University of Science
Ryutaro Iwashita, Dept. of Applied Electronics, Tokyo University of Science
Masami Ishiwata, Dept. of Applied Electronics, Tokyo University of Science

Kazuhiro Hara, KOA Corporation
Mitsuo Tsuboki, KOA Corporation
Masakazu Itoh, KOA Corporation

Abstract: We propose a capacitive coupling information transmission method for an implantable medical device placed
deep inside the body. In this study, capacitive coupling type digital communication circuits using on-off keying method
were designed and developed. Experiments were conducted for measuring the transmitted information, in which character
set data were transmitted from an implantable device inside the human body phantom to the surface of the phantom. The
transmitting distance was 10 cm; a transfer rate of 19,200 bps could be obtained when a carrier frequency of 4 MHz was

used in our prototype system.
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Fig. 1 Block diagram of the wireless digital information
transmission system using capacitive coupling
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Fig. 2 Prototype wireless digital information transmission
system using capacitive coupling.
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Fig. 3 (a) Output waveform of the internal circuit when
transmitting electrode was not immersed in the NaCl solution
and (b) when transmitting electrode was immersed in the NaCl
solution.
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Fig. 4 (a) Waveform of the receiving electrode and (b)

waveform from the waveform shaping circuit in external circuit.
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Fig. 5 Output voltage of the comparator in the external circuit.
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