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Reduction of Emission Magnetic Field Strength from Transcutaneous Energy Transmission System by

Multiplex Frequency Transmission
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Abstract: Transcutaneous Energy Transmission System (TETS) is one way of providing the energy through the skin for
artificial hearts and assist devices without cable. The principle of TETS is electromagnetic induction between a couple of
two coils. We used air-core type transformer. It has lower infection lisk than wired energy transmission system, because it
has no skin penetration part. However, magnetic field strength which is emitted from TETS is exceeded the International
Committee for Radio Interference (CISPR) Pub. 11 regulation level. Conventional TETS uses a single frequency for
energy transmission. In this paper, we propose a novel transmission method at multiplex frequencies containing 100, 300,
500, 700, and 900 kHz sine waves to reduce the magnetic field strength. The resulting magnetic field strength when
multiplex frequencies were used for energy transmission was lower than when a single frequency was used.
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Fig. 1 Coreless Transcutaneous Transformer
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Fig. 2 Experimental circuit

Fig. 3 Measurement Magnetic flux
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Fig. 4 Transmitting Wave Form
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Fig. 5 Spectrum of Emission Magnetic Field Strength
(a) Single frequency (b) Synthetic
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