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Novel Switched Capacitor Quasi-resonant Multi-level Inverter
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(1. School of Electrical Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China;
2. School of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Aimed at the problems of current spikes and voltage fluctuations in the charging process of existing
multi-level inverters, a novel quasi-resonant five-level inverter is proposed in this paper. A carrier-stacked pulse width
modulation scheme is adopted, and the switched capacitor technology is combined with the traditional five-level inverter,
which reduces the accumulated level at the previous stage and realizes the output of five-level voltage. In addition, the
capacitor charging process and the series inductance resonate to eliminate current spikes and voltage fluctuations, while
reducing the heating problem of the capacitor and prolonging the service life of the circuit. Finally, simulation
verification is carried out, and results prove the correctness and feasibility of the scheme for the proposed inverter
structure.
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Fig. 1 Topological structure of five-level inverter
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Tab. 1 Working statuses of inverter power devices

A S, S, 0 Q O O D¢ L i
1 0 1 0 0 1 1 1 € Q 0
2 0 1 1 0 0 1 1 C Q =V
31 0 1 0 0 1 0 D — +2V,
4 0 1 0 1 1 0 1 € Q -V
s 1 0 0 1 1 0 0 D — -2V,

TETFRAENY 1A 0 o8 IF G 10 TR FOG T ; A 1 1 F1 0 R IE
T 330 LR 1) AL s LS € — D 20 R FEHL PR AR R 3 LR
Q73 R I IR AR

+2V,
+V,
0

Qi

o | [T
. 10

B2 AREFERENES RS

Fig. 2 Drive signal and modal of five-level inverter
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Tab. 2 Switching voltage stress of five-level inverter
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corresponding drive signal
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resonance under different input voltages
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