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Abstract

In this study, we propose a suitable magnetic resonant wireless power transfer(WPT) system topology for size-limited implant medical
devices(IMDs). The proposed modified series - parallel topology(mSPT) can be implemented by adding an inductor in series to the
parallel-connected Rx coil and a capacitor. The topology achieves high efficiency when the Rx coil has a small inductance. The validity
and operating conditions of the system are verified theoretically through circuit analysis. Experiments were conducted with bio-blocks,
which are made of pork fat and muscle. When the Rx coils were inserted into the blocks at a depth of 2.5~10 mm, mSPT showed
17.79 % improved efficiency on average compared with the conventional series - series topology(SST). In the case of 32 dBm WPT
in air, the Rx coil's heating rate for the mSPT was 0.18 C/s, whereas the SST was 0.75°C/s. It was confirmed that the mSPT is more
suitable for an IMD-targeted WPT system.
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Fig. 1. The schematic of WPT system using SST.
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Fig. 2. The schematic of WPT system using mSPT.
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Table 1. Characteristics of each Rx coil.

Rx1 Rx2
Wire diameter (mm) 0.2 0.5
Inner diameter of coil (mm) 5 8.1
Outer diameter of coil (mm) 8.6 8.6
Number of turns 45 2
Thickness of ferrite (mm) 0.45 N/A
Inductance (H) 1223 ¢ 794 n
Parastic resistance (<2) 20 0.2
Q-factor 26.0 33.8
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