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Improvement of Power Transfer Efficiency Using Negative Impedance
Converter for Wireless Power Transfer System with
Magnetic Resonant Coupling
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A wireless power transfer system with a negative impedance converter(NIC) was designed and tested. The system was investigated
to identify the effects of ferrites and conductors. To improve the power transfer efficiency(PTE), the Q-factor of the transmitter was
enhanced by the negative resistance generated by the NIC. The NIC was composed of an Op-Amp and resistors. The negative resistance
was obtained with respect to a resistor connected in a feedback loop. The dimension of the Tx coil was 250 mmx250 mmx0.8 mm.
The impedance and Q-factor were 31471874 Q and 60, respectively. The negative resistance was selected to be 30 &, and the Q-factor
was increased to 900 by reduction of the transmitter resistance, which was about 15 times higher than that of a conventional transmitter.
The measured PTE was greatly improved in comparison to that of a conventional system. These results demonstrate that the PTE is
enhanced by using the NIC.
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Table 1. Measured characteristics for ferrite and conductor.

(a) TX coil
wlo ferrite and w/ ferrite and
conductor conductor
Impedance [Q] 245734 31411874
Inductance [ 1 H] 17 44
O-factor 367 60
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conductor conductor
Impedance [Q] 0.17+743 0.37+44
Inductance [ 1 H] 1.01 1.03
O-factor 253 118
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