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Characteristic Analysis and Control Strategies for SS-Type and

SP-Type Contactless Resonant Converters
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(College of Automation Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: Contactless power transmission (CPT) is of great superiority in mobile devices, minal, under-
water applications due to its safety, convenience, high flexibility and low maintenance cost. This paper
focuses on the analysis of SS-type contactless resonant converter (CRC) and SP-type CRC. The input-
to-output voltage gain and the input impedance of both converters are discussed in detail. With the help
of software Mathcad, the suitable control strategies for the converters are analyzed. For the SS-type
CRC, nearly constant voltage gain and high efficiency can be obtained with self-oscillating control, by
which the operation frequency is set at the higher voltage gain intersection. For the SP-type CRC, phase
lock loop (PLL) control strategy is more suitable. Finally, a 60 W SS-type CRC and a 100 W SP-type
CRC are fabricated and the experimental results verify the validity of the above analysis.
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Fig. 1 Block diagram of contactless resonant converter
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Fig. 3 Fundamental equivalent circuits of two topologies
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Fig. 6 Equivalent circuit for SP-type topology
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Tab.1 Parameter of contactless transformer
SBRY/ b Ly/ Ls/ Ln/ Lp/ Lu/ M/

10 0.532 51.36 44.13 23.28 21.65 28.08 25.13
20 0.273 42.60 38.13 30.32 28.30 12.27 10.98
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Fig. 7 Calculated results of input-to-output voltage gain and input impedance for SS-type topology
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Fig. 8 Self-oscillating control diagram for SS-type

contactless resonant converter
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Fig. 9 Calculated results of input-to-output voltage gain and input impedance for SP-type topology
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