FEREN B fraaE s
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

o
TECHNICAL REPORT OF IEICE
WPT2012-05 (2012-05)

EATR

>N »%ﬁi‘lﬂ/\ %f)zﬁl/\f’
BILIRTEZVS U A ¥ L A B AT LA OBNEMMT

AL EEH
(FR) FTHBAVERT T 617-8555 HUHRAT & [t 5 i A 2 1-10-1

E-mail: hosotani@murata.co.jp

HHEL HLUOERAILBESHIEREZ AW ZEIERZVST A Y L ABE VAT LR RETH. VAT LAOEEB IO
BEEA O NCT D0 Q,A%#A@%%% HIZHET 3 5 FiE L LT, 4RITTREZERIC IS T D EBRESN DR 5 A 20K ST 22 [H
IZET M T HEILREEIC & DT, FRSRMIT (HRA), F/R7 2 —& SBfRit (FRA) ##ET5. btk v 2T
LDFHEZ BN T D & T, BHRLBEDRITFERRE R 2277 B I 21— 2 T, 04mT450WEL
FOBIMBENATRETH D Z &, ZVSEMEIZ i@NWMmﬁﬁf%ﬁ@$mw@&ﬁM6WﬁéWﬂ%&:&%%ﬁ%K%¢.

F—U—F E¥ueBEEAL vTF 7, BREFIE, ELERE, HRA, FRA, ARZEFRE

A Novel Analysis of Multi-Resonant ZVS Wireless Power Transfer System
Using Electromagnetic Field Resonant Coupling Resonators
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Abstract A novel multi-resonant ZVS wireless power transfer system using electromagnetic field resonant coupling resonators is
presented. I propose 3 analytical techniques to analyze the coupling resonant circuit in electromagnetic field systematically. The first is the
analysis by use of 2-dimensional space multi-resonant circuit that is modeled on the behavior of the electromagnetic field in 4-dimensional
space time. The second is the harmonic resonance analysis (HRA), the third is F-parameter resonance analysis (FRA). I clarify that power
efficiency and transfer efficiency differ in each characteristics. I show that in the simulation the transmission power of above 450W at 0.4m
can be got and high efficiency of 81.5% and power of 81.6W at 10.50MHz is achieved by utilization of ZVS operation technique.

Keyword Zero voltage switching, Electromagnetic field resonance, Multi-resonant circuit, HRA, FRA, Finite element method
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Fig. 1

Multi-resonant ZV'S wireless power transfer system
using electromagnetic field resonant coupling coils.
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Fig. 2 Switching waveforms.
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Fig.3 Analysis results of the two resonant coils.
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Fig. 4 Coupling coefficient for the two coils.
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Fig.5 Multi-resonant circuit.
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Fig.9 Switching waveforms at d,= 0.2m.
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Fig.10 Output power and efficiency characteristics (d,= 0.2m).
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