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Abstract: The step-down converter (switched-capacitor quadratic Buck converter, SC—-QBC) , which is
composed of switched capacitor and quadratic Buck converter, has the problems of high voltage stress and low
efficiency. In order to solve these problems, a new step-down resonant switched capacitor converter was proposed.
Based on the SC-QBC, the converter was obtained by adding a resonant inductor, a diode and a capacitor.
Compared with the SC-QBC, the voltage stress of the switch was reduced with little change on the conversion ratio.
By adding a resonant inductance resonates with the switched capacitor , the zero current switching (ZCS) of the
switching was realized in the second stage and the switching loss was reduced, the working frequency of the switch
which is helpful to reduce the weight and size of the converter was improved. At the same time, all diodes on the
resonant circuit could be switched off with zero current, alleviated the reverse-recovery losses of the diodes. These
advantages make component selection for the proposed converter much easier and the efficiency improved. Finally,
the experiment was built to verify the theoretical analysis.
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Fig.1 Block diagram of distributed power system
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Fig.2 2-stage step-down RSC converter
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Fig.3 The equivalent circuit of the converter

in three operating modes
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Fig.4 The main waveforms of circuit
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Fig.5 Relation of duty cycle and voltage conversion ratio



A, F AR RS RIT R R A RS

wAAES 20214 H5145 F19MH

2.8
2.6
2.4

22

220
= :2 SC-QBCHi{h /(
1.4 TR
0 ST
1.0 [l | | | 1 | 1

!
0 0.1 02 03 04 05 06 0.7 0.8 09 1.0
D

6 i as AT SCAE R I ) 55 i A LR A LU ARG AR
Fig.6  Relation of duty cycle and the ratio of switching

voltage stress and input voltage
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Fig.7 A n-stage step-down RSC converter
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