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Fig.1 Topology structure of LLC resonant converter
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Table 1 Resonance parameters under

different conditions

41 f ./ kHz V. /V V /N L/pH C/nF L /pH
1 310 200 300 14.24  8.78 95.22
2 340 200 300 1530  8.18 73.28
3 370 200 300 1572 7.96 50.33
4 400 200 300 12.61 992 23.33
5 350 180 300 1277 9.79 36.02
6 350 190 300 1424 8.79 48.17
7 350 210 300 1676 747 94.50
8 350 220 300 1785 7.01  150.96
9 350 200 250  12.60  9.93 53.28
10 350 200 275 1409 888 59.59
11 350 200 325 17.00 736 71.92
12 350 200 350 1844  6.78 77.99
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Parameter design method of LLC resonant converter based on
simplified time-domain equations
NIU Jingkai', WU Xuezhi',ZHAO Yumingz,JING Long',TONG Yibin',XIN Xiaomin'
(1. School of Electrical Engineering,Beijing Jiaotong University , Beijing 100044, China;
2. Shenzhen Power Supply Bureau Co.,Ltd.,Shenzhen 518020, China)
Abstract: The parameters of resonant elements in LLC resonant converter are the main factors affecting the
gain, loss, volume of the converter,etc. However,most of the optimal design methods for resonant parameters
have some shortcomings,such as low precision and complex algorithm. Based on the simplified time-domain
equations, the operating conditions of switching frequency less than resonant frequency with heavy load are
analyzed, and it is pointed out that the main factor affecting the gain is the inductance coefficient. At the
same time,taking the resonant impedance as the key variable,the soft switching process and the peak voltage
of the resonant capacitor are analyzed in time domain,and the relevant constraints are given. On the basis
of the above analysis,an accurate, simple and fast design method to obtain the optimal value of resonance
parameters is proposed. Finally,the proposed design method is verified by simulation and experiment.
Key words: LLC resonant converter; resonant parameter; simplified time-domain equations; peak voltage of

resonant capacitor;parameter design
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Design method of resonant network for double-sided LCC
compensated wireless power transfer converter
LIU Shuo',SU Jianhui',ZHANG Jian',XU Haibo®
(1. Photovoltaic System Research Center of Ministry of Education,Hefei University of Technology,Hefei 230009, China;
2. Dongguan Southern Semiconductor Technology Co.,Ltd.,Dongguan 523000, China)

Abstract: A resonant network design method is proposed for double-sided LCC compensated WPT(Wireless
Power Transfer) converters. On the basis of suppressing the harmonic current,reducing the volume of mag-
netic components, and almost transferring the rated power under maximum distance and maximum lateral
misalignment, the electrical parameters of all components in the resonant network, including LCT (Loosely
Coupled Transformer),can be determined,according to the constraints of the rated power and switching fre-
quency. A corresponding size design method for LCT with circular planar spiral coils and ferrite cores is
proposed. The range of LCT size can be theoretically estimated based on the mutual inductance under maxi-
mum distance and maximum lateral misalignment, and then the optimal size of LCT is searched with a
small amount of finite element simulation. A prototype with the rated output power of 4.5kW is designed and
constructed,and the experimental results verify the correctness of the proposed method.

Key words: wireless power transfer; double-sided LCC compensation; electric converters; loosely coupled

transformer ;resonant network ;mutual inductance ;harmonic
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Table A1  Design parameters of prototype

ZH HH

It /NFFIRATEE s min/kHz 352
R FFRINE s manlkHZ 450
BN Vi_minfV 200
KRN RBIE Vi madV 240
et B Von/V 30
E G LR Riga/Q2 14
JEIATF SR AL Coso/PF 65
HEIX IS} 1] tgeaq/ns 100

TR B AFRS IR R Ve sl V 300

®A2 IEIRSH
Table A2 Resonance parameters

RS L HUE SBREUE
AEARMMEL N 8 8
R R L/uH 15.60 15.40
WIRIBA C/nF 8.02 8.10
JilHE B Lo/ uH 64.29 61.80

PEIRAR f/kHz 449.95 450.62
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Fig.A2 Simulative waveforms under different working conditions
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