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Verification of the Voltage-clamped Bidirectional Switch to Matrix Converters
Ken-ichi Nagayoshi*, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper proposes a new bidirectional switch and a snubber circuit for high power AC to AC converter. The proposed switch

can be constructed with a 2-in-1 IGBT module and 2-in-1 diode module and can reduce the voltage stress of the switching device

using series connection. The proposed snubber configuration is very easy and it can regenerate absorbed energy. The proposed

switch cannot to be turned on the both direction current in same time. So this paper also proposes the commutation method

when the proposed switch is applied to the matrix converters.

This paper shows the design method of the parameters of the

proposed snubber circuit. Furthermore, this paper mentions that the proposed switch circuit can be applied to the matrix

converter. These new proposals are confirmed by experimental results.
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(b)Serge energy absorption mode.
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(c)Energy recovery mode.
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Fig.1. Theory of operation of proposed switch.
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Fig. 2. A current path of the energy recovery mode.
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Fig. 3. Equivalent circuit in case of the surge recovery mode.
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(b) Behavior of the switch voltages without control.
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(c) Behavior of the switch voltages with the proposed control.
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Fig.4. Operation of the proposed voltage balance control.
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Fig.5. The proposed commutation method (V;>V>).
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Fig.6. Experimental circuit.
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Table 1. Experimental parameters.
G 3.3[uF] Conibber 3.3[uF]
L; 2[mH] Rnivber 18.8[kQ)]
Rivua 6[Q] Carrier freq. 10[kHz]
Lioaa 11.5[mH]
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Fig.8. Enlarged waveforms of input/output current.
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