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Optimizing Transmission Conditions of Transcutaneous Energy Transmission

Using Capacitive Coupling for Cardiac Pacemaker; Analysis of Optimum Transmission Frequency
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Abstract: Cardiac pacemaker is driven by battery and has to be replanted about every seven years for the life of battery.
This paper proposes a transcutaneous wireless energy transmission system using capacitive coupling for a rechargeable
cardiac pacemaker. In this study, the maximum energy transmission efficiency was calculated via electromagnetic analysis
using transmission-line matrix method when the transmitting frequency was changed from 0.01 to 2000 MHz. The
dimensions of two transmitting electrodes attached on surface of the human body and two receiving electrodes placed on
the pacemaker are 10 X 50 mm and 5 X 25 mm, respectively. When a distance of transmitting electrodes is 30 mm, a
maximum energy transmission efficiency of 1.67% at 500 MHz can be obtained.
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Fig. 1 Transmitting and Receiving electrodes
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Fig. 2 Analysis model size of (a) x-z plane and (b) x-y plane
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Fig. 4 Analysis results of imput impedance and phase
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Fig. 5 Analysis result of maximum SAR
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Fig. 6 SAR distribution of
(a) x-z and (b) x-y plane at 500 MHz
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