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A Comparative Study of Circuit Characteristics for Sensor-less Position Detection in Wireless Power Transfer.
—Superiority of LCL-S Topology —
Yuta Homma, Takehiro Imura (Tokyo University of Science)

Abstract

In this paper, we report a basic study of sensor-less position detection using the transmission side current for the
robot equipped with wireless power transfer system. Based on air-gap characteristics and constant current/constant
voltage(CC/CV) output characteristics, LCL-S topology, as the best topology from the eight topologies of wireless power
transfer including magnetic resonant coupling (S-S, S-N, N-S, N-N, S-P, P-S, P-P, LCL-S), is determined in point of
detection performance, safety, simultaneous implementation of CC/CV output.
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Fig. 1 Equivalent circuits of S-S, S-N, N-S, N-N topologies.
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Fig .2 Analysis model of S-S topology.
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Table 1. Primary Current of S-S, S-N, N-S, N-N topology.
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(c) P-P topology
Fig .3 Equivalent circuits of S-P, P-S, P-P topologies.
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Fig .4 Equivalent circuits of CC/CV mode LCL-S topology.
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Table 2.  Primary Current of S-P, P-S, P-P topology.
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Table 3. Primary Current of LCL-S topology.
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Fig. 6 Air-gap characteristics of S-S, S-N, N-S, N-N topology
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f [kHzl 85 85 85 85 85 85 LolpH] | 50.005 | 50.005
LluH] | 49.462 | 49.462 | 49.462 | 49.462 | 49.462 | 49.462 | nlal | 0.121 | 0.121
r [l 0.122 0.174 0.122 0.153 0.154 0.122 | ¢,[nF] | 70.586 | 70.586
L,[uH] 50.22 50.22 50.22 50.22 50.22 50.22 | C,[nFl | 69.902 | 69.902
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