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Research on the Interleaving Control of A Novel

Step-up Multi-input Converter

HOU Shi-ying', CHEN Fu
(School of Electrical Engineering, Chongqing Univ, Chongqing 400044, China)

Abstract: As the switches must be turned on and off simultaneously in the proposed multi-input step-
up converter based on switched-capacitor network, it is difficult to realize the independent control of each
input source. Therefore, some changes were made for the structure of the switched-capacitor network, and
research was done with an interleaving control. Firstly, the principle of operation and the performance of
the double-input converter based on interleaving control were analyzed. And then the topology of the con-
verter with n-input ports was presented by topology deduction. At last, simulation and experimental re-
search was done. The results have shown that the proposed converter has a high voltage gain and allows all
switches not to be turned on and off simultaneously with different duty-cycles, which realizes the inde-
pendent control of each input source, and has more advantages in the field of new energy.
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Fig.1 Switched-capacitor network
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Fig.2 A combination of switched-capacitor network
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Fig. 4 Double-input boost converter
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Tab. 1 The state of switch and diode of each model
[0 S N Dy D2 Day Dy
1 1 1 0 0 0 0
2 1 0 0 0 1 1
3 0 1 1 1 0 0
4 0 0 1 1 1 1
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Fig.5 The equivalent circuit of each mode
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Fig. 6 Main waveform in one cycle
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Tab.2 Working principle and output voltage when
circuit running in other three interleaving waveforms
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Fig. 7 High step-up converter with multi-input
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Tab.3 The performance of DC/DC converter
based on switched capacitor
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Tab. 4 Parameter table of simulation model

S8 Bl
AR Ui /V 32
AL Ui /V 24
A L /pH 700
A LS Ly /pH 700
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PR ML P4 C/pF 47
it IR LAY Co/ pF 100
i Dy 0.3

525 D, 0.4
JFXME f/kHz 100
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Fig. 8 Simulation waveforms
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