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1. Introduction
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2. Static Analysis of the Proposed Converters
2.1 The Topology Selection
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Fig. 1 The conventional buck converter
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Fig. 2 The proposed resonant ZVZCS buck converter
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fs(kH2)|L(mH)| Po(W) | Pa(W) | P(W) | Pu(W) | E-&(%)

0.200 | 7325 | 19.99 3.12 96.36 | 99.04

100 | 0.400| 7716 | 18.80 4.69 | 100.65 | 98.99

0.800 | 7916 | 1822 6.25 | 10363 | 98.96

0.100 | 129.25 | 17.06 194 | 14825 | 9852

200 {0.200 | 137.13 | 16.99 312 | 157.24 | 98.43

0.400 | 141.09 | 16.67 469 | 16245 | 9838

0.067 | 187.77 | 16.71 1.80 | 206.28 | 97.94

300 {0.133] 198.00 | 16.67 219 | 21686 | 97.83
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0.267 | 203.28 | 16.66 345 | 22339 | 91.77
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Table. 1 Power and efficiency by the conventional buck converters
in Fig. 1

2.2 Mode Analysis of the Proposed Converter
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Fig. 3 Waveform diagrams of the proposed converter.
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Fig. 4 Operating modes of the proposed converters.
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2.3 Parameter Selection
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T | CsnF) | Cr(nF) | La(uH) | Lb(uH) | Effi[%]
1 2 2 20 20 99.51
2 4 4 10 10 99.44
3 6 6 6.7 6.7 99.61
4 8 8 5 5 99.60
5 10 10 4 4 99.53
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Table. 2 Power conversion efficiency comparison according to the
device parameter.

2.4 Logic Circuit for Zero Voltage Switching
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Fig. 5 The proposed logic circuit for Turn-off ZVS
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Fig. 6 Simulation result by using latch circuit for the proposed circuit

3. 42 ¥ a3AY

wRo Ak 9 AYE Jw v Aued 4% A58
A8 @A FEAAES] SiIC =9A] 220 PCCM60120B2}
SiC tho]l 2= 41 P2CD40120Be] E74-& AlEdeldel RE
Qelel £ 54 BA AFdold A}, 100kHz F
A Fos PE A A0 10kW £2 A5He Ts
3, 7] 99.04%9] E&(=2 99.0W) thh] 996199 LF &(
A38IW)el FFede Bl 9 wE AL 9 A9L
go) Aa Aaloldel te AEI 10kWF 47145
A R ol Ze)Aol Mol A8 o]t

o iy ¥

4o

%12

[1] Wireless Power Transfer for Light-Duty Plug-In/Electric
Vehicles and Alignment Methodology, International
Standard SAE  J2954, 2023. [Online]. Available:
https://www.sae. org/standards/content/j2954_201904/

[2] Shenli Zou et al, “Sliding Mode Control Scheme for a
CLLC Resonant Converter,” I[EEE Trans. Power
Electron., Vol. 34, No. 12, pp. 12274-12284, Dec. 2019.

[3] Eun S. Lee, Jin H Park*, Myung Y. Kim, and June S.
Lee, “High Efficiency Module Design of Solid-State
Transformers for Railway Vehicles,” IEEE Trans.
Transp. Electrit, vol. 8, no. 1, pp. 98-120, Mar. 2022.

-118-



