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Development and Application of Wireless Power Transmission Systems for
Wireless ECG Sensors
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Abstract We investigated the variations in the magnetic-field distribution and power transmission efficiency, resulting from changes in
the relative positions of the transmitting and receiving coils, for electromagnetic-induction—type wireless power transmission using an
elliptical receive coil. Results of simulations using a high-frequency structure simulator were compared to actual measurement results.
The simulations showed that the transmission efficiency could be maintained relatively stable even if the alignment between the
transmitting and receiving coils was changed to some extent. When the centre of the receiving coil was perfectly aligned with the
centre of the transmitting coil, the transmission efficiency was the maximum; however, the degree of decrease in the transmission
efficiency was small even if the centre of the receiving coil moved by = 10mm from the centre of the transmitting coil. Therefore, it
is expected that the performance of the wireless power transmission system will not be degraded significantly even if perfect alignment
is not maintained. The results suggested a standardized application method of wireless transmission in the utilization of wireless power

for implantable sensors.
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Fig. 1. Wireless power transmission system. A Circuit in
which the transmit coil (L1) and the receive coil (L2) are
combined (top), an equivalent circuit of the transmit /
receive coil (L1 -L12) (bottom). B. A circular transmit coil
(Tx coail, top) and an elliptical receive coil (Rx coil,
bottom)
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Fig. 2. A. Modelling transmit coil (orange) and receive coil
(vellow). B. Convergence test for the magnetic field
strength when the size of the system simulation is
increased. C. Resonance confirmation at 13.56 MHz for

transmit (orange) coil (left) and receive (yellow) cail (right)
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Fig. 3. A. Distribution of magnetic field formed when
13.56 MHz alternating current flows through the
transmitting coil: (left) contour plot, (right) vector plot.
B. Changes in power transmission efficiency with increase
in distance between transmit and receive coils (left) and
frequency (right)
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Table 1. Power transmission efficiency
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Fig. 4. A. When the alignment between the transmit coil

and receive coil is different in the long-axis / short-axis

direction of the receive coil. B. The power transmission
efficiency
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