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Multilevel Current-Source Inverters Uing Inductor-Cells and DC-Current Modules
:A Comparative Discussion
Sota Yamaguchi, Shizuoka University, Student Member, Suroso, Nagaoka University of Technology, Student Member,

Toshihiko Noguchi, Shizuoka University, Member.

This paper presents a comparison discussion of new multilevel current-source inverters (CSIs) based on an H-bridge CSI. The

first topology is obtained by connecting inductor-cells in parallel with the main H-bridge CSI. Another configuration is achieved

by superimposing the output of DC-current modules to the H-bridge CSI. This strategy can reduce the number of power swiching

devices and simplify the gate drive circuits of the inverter. Furthermore, the superimposing technique can achieve lower inductor

losses than the inductor-cell strategy. Several experimental results are presented in the paper, which demonstrates the features of

each topology in generating the multi-level output current with low harmonic distortion and with small size inductors.
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ig. 1. Five-level parallel H-Bridge Fig. 2. Five-level multi-cell CSI.
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Fig. 3. Proposed five-level inductor-cell type CSIL.
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(a) Charging mode. (b) Discharging mode. Fig. 5. Proposed DC-current module and its typical
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Fig. 4. Operation modes of inductor-cell.
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Table 1. Swiching states of inductor-cell type CSI.

Ql Qz Q3 Q4 QCI QC2 QC3 QC4 lljj jj gﬁa(/!h
1 0 1 0 1 1 0 0 +
1 0 1 0 0 0 1 1 +
1 0 1 0 1 0 1 0 +/2
1 0 0 1 0 1 0 1 +)/2
1 0 0 1 1 1 0 0 0
0 1 1 0 0 0 1 1 0
0 1 0 1 0 1 0 1 -112
0 1 1 0 1 0 1 0 -112
0 1 0 1 0 0 1 1 -1
0 1 0 1 1 1 0 0 -
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Fig. 6. Proposed five-level DC-current module type CSI.
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Table 2. Switching states of five-level DC-current module

type CSIL.
Ql | Q2 | Q3 | Q4 | Q5 Hi 7 A
1 0 1 0 0 +]
1 0 1 0 1 +1/2
1 0 0 1 1 0
0 1 0 1 1 -1/2
0 1 0 1 0 -/
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Fig. 7. Control diagram of five-level inductor-cell type CSI.
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Fig. 8. Conduction loss characteristics of inductors.
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Table 3. Comparison of component number.
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Fig. 9. Experimental circuit of five-level inductor-cell type CSI.
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Fig. 11. Experimental waveforms of five-level inductor-cell
type CSIL.
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Fig. 12. Experimental waveforms of five-level DC-current

module type CSI.
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