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Transcutaneous Energy Transmission System for Implantable Devices

- Improvement of Energy Transmission Characteristics-
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Takahito SEAHIMO, Tokyo University of Science
Takahiko YAMAMOTO, Tokyo University of Science
Kohji KOSHIJI, Tokyo University of Science

Abstract: Transcutaneous energy transmission is useful for improving patient quality of life (QOL) and for supplying
energy to implantable devices noninvasively. It is desirable for the transcutaneous coils to be small from the viewpoint of
patient’s QOL. To supply energy with highly-efficient transmission through the skin, it is necessary to increase the
coupling factor between the coils, and increase the inductance of each coil. In this study, the optimal shape required for the
coils to increase the coupling factor, and the switching circuit and rectifier circuit were investigated.
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Fig. 1 TETS for Implantable device
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Fig. 2 Equivalent circuit to evaluate efficiency
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Fig. 3 Equivalent circuit to evaluate coupling factor
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Fig. 4 Appearance of coreless coils
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Table 1 Characteristics between distance d and efficiency n
d[mm] 5 10 15 20 25 30
n[%] | 958 | 91.5 | 829 | 71.8 | 552 | 423
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Fig. 6 Appearance of coreless coils
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Fig. 5 Coupling factors (outside diameter 50 mm)
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Table 3 Inductance and efficiency

fTkHz] L{uH] | Q] dlmm] | n[%]
1 49.99 | 0.4429 10 96.7
a 300 o
2 | 49.66 | 0.4387 15 94.5
1 40.94 | 0.3678 10 97.2
B 300 2 | 42.89 | 0.3854 B 15 94.6
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Fig. 7 Circuit of class E amplifier
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Table 4 Circuit parameter of class E amplifier

f[kHz] | Lrec[uH] | Ci[nF] | LifuH] | C(nF] | R[Q]

300 134 16.9 40.9 7.52 5.77
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Fig. 8 Waveforms of V;, and V, obtained from simulation
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