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Improvement of Waveforms for an Indirect Matrix Converter Using Zero-Voltage Switching
Jun-ichi Itoh*, Member, Toshifumi Hinata™, Student Member

This paper proposes a method for error compensation in an indirect matrix converter using zero-voltage switching (ZVS). ZVS

helps reduce the junction temperature of switching devices on the inverter-stage by reducing the switching loss of the inverter.

However, an input current error is generated by the commutation operation. In this paper, two compensation methods are

proposed: one is used for compensating errors in the software commands (command error compensation), and the other is used

for compensating errors in the pulse width (pulse width error compensation). The efficiency of the compensation methods have

been confirmed by the experimental results. The total harmonic distortion (THD) of the input current using the command

compensation and pulse width compensation is 1.5% and 1.4%, respectively. These results prove effectiveness of the proposed

compensation methods.
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Fig. 1. Back to Back converter.

X2 AvHEAL7 h =Ry RaL"—%

Fig. 2. Indirect matrix converter.
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Fig. 3. One phase modulation method for the inverter side.
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Table 1. Experimental parameters.

Input line voltage 200 [Vrms]
Input frequency 50 [Hz]
Output frequency 40 [Hz]
Overlap time 3 [ps]
Carrier frequency 10 [kHz]
Cut-off frequency of

input filter 1.1 [kHz]

R 12.6 [Q]

Load T 3 [mH]
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Fig. 11. Expansion of the operating waveforms to confirm the
zero voltage switching.
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Fig. 12. Experimental results.
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