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Research on impedance matching method for magnetic resonant coupling

wireless power transmission system
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Abstract: In view of the problem that the input impedance does not match the RF internal resistance
and the output power decreases due to the change of transmission distance or load in magnetic resonant
coupling wireless power transmission system, an impedance matching method based on Smith chart theory
was proposed taking L-type matching network as an example. Based on equivalent circuit theory and Smith
chart theory, a parameter expression of matching inductance and matching capacitance is derived. In the
case of impedance mismatch, the matching network parameters can be controlled by adjusting normalized
resistance variables, so as to realize the impedance matching of the system. The simulation and

experimental results show that the network structure of the matching method is simple and the complex
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computation process is avoided. Under the same conditions, the output power of the system after matching

is significantly improved compared with that before matching, and the frequency splitting of the system can

be effectively suppressed.

Key words: mine; magnetic resonance coupling wireless power transmission; impedance matching

network; Smith chart; matching inductance; matching capacitance; normalized resistance
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Fig. 1 Equivalent circuit model of two-coil
MRC-WPT system
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Fig.2 Impedance matching method based on Smith chart
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Fig. 4 Change curve of received power with coupling

coeffecient before and after matching under different loads
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Table 1 Impedance matching parameters calculation and experimental results
L,/H C,/F
LRI B d/cm k
HHRLE R S 4 AR GRS S I 4 AR

4 0. 26 3.65X10°6 3.50X10°°¢ 2.05x101° 2.13X10°1°

6 0.21 2.95X10°6 2.90X10°6 2.36X10°10 2.39X10°1°

9 0.16 2.25X10°°6 2.20X10°°6 2.70X10°10 2.73X10°1°

14 0.14 1.50X 106 1.50X 106 2.95x1071° 2.98X101°

20 0. 10 2.77X10°7 2.65X10°7 1.07 X101 1.12X10° 1

26.5 0. 06 7.13X10°7 7.07X10°7 7.65X10710 7.66X10"1°
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