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Abstract

This paper summarizes the previous research results of fundamental investigation done in SNU on the wireless power transfer.
Firstly, the physical limitation of a wireless power transfer using the spherical modes is reviewed. It is found that wireless power transfer
depends only on the radiation efficiency of the antennas and the distance between two antennas involved. Secondly, we review the
characteristics of WPTS with different sources and compare the performance differences of WPTS according to the source type. In
addition, the method for efficient WPTS is suggested when the distance between antennas is varied. Finally, by using the time domain
solution of the coupled mode equation, we present an analytic formula which can be used to differentiate Inductive Coupling(IC) and
Magnetic Resonance Coupling(MAC) which are often used ambiguously in wireless power transfer system.

Key words: Physical Limitation, Wireless Power Transfer; Frequency Tracking, Inductive Coupling(IC), Magnetic Resonance Cou-

pling(MRC)
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Fig. 1. The maximum power transfer efficiencies of antennas
with different radiation efficiencies.
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Comparison of the power transfer efficiency for two
coupled small spiral antennas(case 1: fixed frequency
with simultaneous matching condition; csae 2: fre-
quency tracking with 50 Q load impedance; case 3:
fixed frequency with fixed load impedance(optimum
impedance at 1.5 m); case 4: frequency tracking with
fixed load impedance(optimum impedance at 1.5 m)).
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Table 1. In case of power source, the energy of primary
resonator.
k Energy Type of
(1) jan(0)xe coupling
0.05 ~0 IC
0367 6.19x10 6.19x10 " Critical
0.5 234x10°" MRC
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Table 2. In case of voltage source, the energy of primary re-

sonator.
k Energy Type of
la (17 la1(0)xe * coupling
0.05 ~0 IC
0.178 6.19x10™ 619x10°% | Critical |
0.5 1.53x10 MRC
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