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Abstract

As the mobile devices develop, the contact type wireless power transmission technologies face its
limitation, and there are demands for convenient charging systems. Under the demands, non—contacting
wireless power transmission system has been studied using magnetic resonance. Magnetic resonance
type system uses four coils to transmit electrical power further. However, the 4-coil system has
disadvantages in its size of transmission/receiving coils and difficulties in impedance matching. To
improve the 4-coil system, 2-coil wireless power transmission system with transformers is proposed
and analyzed. The existence of the transformers at the transmission part and the receiving part make
the impedance matching between the system and the load comfortably and make the 2-coil system
transmit power further. Circuit simulation is used to analyze the power transmission coefficient of the
proposed 2—coil system with the 4—coil system. It can be seen through the simulation that the 2-coil
wireless power transmission system with the transformers has analogous power transmission
coefficient to that of the 4-coil wireless power transmission system. As a result, the wireless power
transmission system can be made into a smaller size by using transformers in the 2-coil wireless
power transmission system.
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Fig. 1. Equivalent circuit of 4-coil magnetic
resonance wireless power transmission
system
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Table 1. Value of circuit elements used in 4-coil
magnetic resonance wireless power
transmission system

am | S0 i | R eoil |Load coil
coil
L[uH] 6 343 343 75
CInF] 93.82 20.51 20.51 93.82
R[] 0.25 1 1 0.25

Table 2. Value of circuit elements and turn-ratio
used in 2-coil magnetic resonance
wireless power transmission system
applying transformer

T57 T, coil R, coil

L[uH] 343 343

CInF] 20.51 20.51

R[Q] 1 1
Turn-ratio 0.386 2.593
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