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Proposal of System Voltage Design for Wireless Power Transfer via Magnetic Resonance Coupling

Based on Maximum Efficiency Operation Considering Design Constraints

Katsuhiro Hata*

Abstract

, Takehiro Imura, Yoichi Hori (The University of Tokyo)

This paper proposes a design strategy for system voltages of wireless power transfer via magnetic resonance cou-

pling. Although its transmitting efficiency and charging power are determined by a load condition and coil parameters

of a transmitter and receiver, an optimum design method is given based on the optimum voltage ratio between the

transmitter and receiver sides for a maximum efficiency operation. Additionally, if the charging power at the max-

imum efficiency becomes insufficient, the voltage design assigns the highest priority to satisfy power requirement

instead of the maximum efficiency operation. The experiments demonstrated the feasibility of the proposed method.
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Fig. 2 Equivalent circuit of wireless power transfer via

magnetic resonance coupling.

Dl i

Fig. 3 Transmitter and receiver coils.

ARICROEEIAE Vi B X OZRNAE V) 0o #a
& 5T nae BEBT 2720, (6) K% (2) RITRATS
Z Kfﬁiﬁ CEARSY A Avnmax %

[ il |
Ry \/RlRQ + (woLm)? + VRiR:

AV’r]max -

ELTHEB O,

(2-3) kQFEZFALEARK BT Avpmax
AT A =22 L > TEETED, BRI nuax 2
Wiz L E DWMEES Ppmax ZEERIE S X — X % N
TR T2 MO THEME Z>TLES, TDED, AW
HTIEZBEINNVORHEREEBLUEII LD QH
Q1,Q2 DFTH 2 kQ FHEZEAL, BRROMEIEILEITS,

EQEIIEHE LD
Lm \> woli wolLs (woLm)?
k? = = (8
@1Q2 Qﬁﬂ;) R Re Rk D)
Y LUTEHMRTE, WPT Y AT ADBAINE niax 13
2
Nmax = MQiQ (9)
14+ k2Q1Q2)?

\
1
1
I
1
I
- 1
— and DC-AC !
— Jor | converter |
1
1
I
1
I

1 10
—
— t — - P(V1=100V)
=08 f > 8
=he {""i|=_ = P(v1=200v) s
z / S
s a
S 06 6 3
s :
S04 ‘g
g 5
s S
g o2 2
N
i i . LY
0 I o
1 10 100 1000 10000 100000

Load resistance R [Q]
Fig. 4 Load resistance Ry, vs. efficiency n and power P.

Tab. 1 Specifications of coils.

Primary side | Secondary side
Resistance R, Ro 1.19 Q 1.23 Q
Inductance L1, Lo 617 uH 617 uH
Capacitance C1, C2 4000 pF 4000 pF
Resonance frequency f1, fo | 101.3 kHz 101.3 kHz
Mutual inductance L., 37.3 pnH
Coupling coefficient k 0.060
Transmitting gap 300 mm
Outer diameter 440 mm
Number of turns 50 turns
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Fig. 5 Voltage ratio Ay vs. efficiency n and power P.
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Tab. 2 Case classification according to designed values and power requirement.
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Tab. 3 Experimental condition.
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