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Fig. 1 Principle schematic of class E power amplifier
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Fig. 2 Waveforms of class E power amplifier at different

load resistances
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Fig.3 Contactless ICPT system based on class E

power amplifier
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Fig. 4 Equivalent circuit of load-use ideal transformer
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and inductance circuit
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Fig. 8 Equivalent circuit of contactless ICPT system
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Fig. 9 Simulation model and waveform of contactless

ICPT system
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characteristics
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Fig. 11 Experimental result waveform of contactless

ICPT system

60

I/A
H12 s Hd & EnsdR

Fig. 12 Experimental result of output characteristic curve

4 & ®

COZRSCAR T B3 T E ) AU AR 1Y
FE b BN R 5 L BE A R AP Y E 2 R
Rt T RTCIF D v e 45 44 g 55

(2)BRIEA Y E 2 Ty SRS I i 1385 ik
RN A Jo T A AR TT I 5

(3) RG] LAEAE ] 5 4 R/ &0 T S8 E

AR HOK 10 %8 T T 56 A P 56 9L g
PR 4

() R GEIT MR E , TF 36 TAE , Tl F 2R

A L B T R S
2% SCik -

(1]

(2]

[3]

(4]

(5]

L6]

(8]

(9]

TESLA N. The transmission of electrical energy
without wires as a means for furthering peace []].
Electrical World and Engineer, 1905, 1:21-24.
STIELAU O H, COVIC G A. Design of loosely
coupled inductive power transfer systems [C] //
2000 International Conference on Power System
Technology, Proceedings. Perth: IEEE, 2000: 85-
90.

COVIC G A, BOYS J T. Modern trends in
inductive  power transfer for transportation
applications [J]. IEEE Journal of Emerging and
Selected Topics in Power Electronics, 2013, 1(1):
28-41.

COVIC G A, BOYS ] T. Inductive power
transfer [J]. Proceedings of the IEEE, 2013,
101(6) :1276-1289.

SOKAL N O, SOKAL A D. Class E-A new class of
high-efficiency tuned single-ended switching power
amplifiers [J]. IEEE Journal of Solid-State Circuits,
1975, SC-10(3) :168-176.

RAAB F H. Idealized operation of the class E tuned
power amplifier [J]. IEEE Transactions on Circuits
and Systems, 1977, CAS-24(12) .725-735.

ACAR M, ANNEMA A J, NAUTA B. Analytical
design equations for class-E power amplifiers [J].
IEEE Transactions on Circuits and Systems I-Regular
Papers, 2007, 54(12):2706-2717.

LASKOVSKI A N, YUCC M R. Class-E
oscillators as wireless power transmitters for
biomedical implants [C] // 2010 3rd International
Symposium on Applied Sciences in Biomedical and
Communication Technologies ( ISABEL 2010 ).
Rome:IEEE, 2010.1-5.

KENDIR G A, LIU W T, WANG G X, et al. An
optimal design methodology for inductive power link
with class-E amplifier [J]. IEEE Transactions on
Circuits and Systems I-Regular Papers. 2005, 52(5) .
857-866.



56 1 AERE: ETEXYERABZNFERRE B L TR AL 649

[10] ##a . xEE,. K B.% EAEBLERAL LT A F 4%, 2015, 35(21):5577-5584.
ABBEEFMALBRBELTHERZA[]]L B IHAF HUANG Xiaosheng, CHEN Wei, CHEN Qingbin.
i, 2016, 31(z1):25-31. Topology of the power combination with dual class
LI Yanhong, LIU Guoqgiang, ZHANG Chao, et al. E inverters and magnetics integration of coupled
Broadband power converter for wireless power inductors for WPT applications [ J]. Proceedings of
transfer system via coupled magnetic the CSEE, 2015, 35(21):5577-5584. (in Chinese)
resonances [ J]. Transactions of China [14] Z2#a.% H.0E®R, % £TE XD KB ER
Electrotechnical Society, 2016, 31 (z1):25-31. (in AL&wmtEaEsRitl]. wm Ta gLk,
Chinese) 2015, 34(7).63-68, 74.

[11] CASANOVA ] J, LOW Z N, LIN J. Design and LI Yanhong. ZHANG Chao, LIU Guoqiang, et al.
optimization of a Class-E amplifier for a loosely Control design of resonant wireless power
coupled planar wireless power system [J]. IEEE transmission based on class E power amplifier [ ]].
Transactions on Circuits and Systems II-Express Advanced Technology of Electrical Engineering and
Briefs, 2009, 56(11) :830-834. Energy, 2015, 34(7):63-68, 74. (in Chinese)

[12] A&F G . AH. XTEXRABNALT & £ H [15] #meA . R H. EXHRBERABEEHAS
AHARLI] =I5 M %, 2011, 48(11):92-96. Tt BRI M A EERCH KR ER .
LENG Zhiwei, CHEN Xiyou. Research on 2015, 43(3):352-358.
inductive power transfer system based on Class-E HUANG Xiaosheng, CHEN Wei. Application and
amplifier [ J J].  Electrical Measurement & design of class E inverter in wireless power transfer
Instrumentation, 2011, 48(11):92-96. (in Chinese) system [J]. Journal of Fuzhou University (Natural

(13] #ue£. 0k H.RAW. AT WPT sy W E X Science Edition), 2015, 43 (3): 352-358. (in
TRGEFARBIEAERABEER] FTER Chinese)

Contactless inductive coupled power transfer system
based on class E power amplifier

MU Xianmin®', CHEN Xiyou', JIAO Haikun', ZHOU Yuxiang’

( 1. School of Electrical Engineering, Dalian University of Technology. Dalian 116024, China;
2.CPI Jilin Nuclear Power Co., Ltd. s Changchun 130000, China )

Abstract: To improve the performance of contactless inductive coupled power transfer system,
topology structure based on class E power amplifier is proposed. For transforming coupling inductance
of the transmitting and the receiving coils, the leakage inductance of the transmitting coil is used as
the class E power amplifier resonating unit, and the excitation inductance is used as the matching
inductance of the converted load resistance. The equivalent load resistance is limited while the power
is contactlessly transforming. The proposed topology structure is simple and no additional
compensation network is required. The zero-voltage soft-switching conditions of class E power
amplifier can be met while load resistance changing. Simulation and experimental results verify the

feasibility of new topology structure circuit.

Key words: contactless power transfer; inductive couple; class E power amplifier; inverter circuit;

zero-voltage soft-switching



