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Abstract We propose a new WPT design method. A conventional method using VNA has to define an input/output port as
50 ohm. But the input/output resistances of WPT are not always 50ohm. On the other hand, a new method using oscilloscope
can measure the resonator parameters, which are resonant frequency, Q value and coupling coefficient. They are calculated
from voltage variation on the resonator connected to various load resistances. Then WPT system is designed with these
parameters by 2-stage band pass filter theory. Therefore, the proposed method is suitable for WPT design.
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Fig.1 Measurement structure of resonant frequency
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Fig.2 Time dependence of excitation
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Fig.3 Spiral resonator and loop coil using WPT design
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Fig.4 Observation voltage inside resonator
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Tablel. Measured resonant frequency
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Fig.6 Resonant frequency variation with load
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Fig.7 Measurement structure of unloaded Q value
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Table2. Measured unloaded Q value

Distance 'between loop Oscilloscope VNA
and spiral [cm]

40 581 607

50 579 588

60 601 603
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Fig.8 Measured external Q value by oscilloscope and VNA
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Fig.10 Measurement structure of coupling coefficient
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Fig.12 Measured coupling coefficient
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Fig.13 Frequency characteristics of designed system
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Fig.14 Power transmitting efficiency of WPT system
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