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Comparison of Chip Temperature Rise Characteristics between the Control Methods
for Indirect Matrix Converter
Toshifumi Hinata, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper discusses the validity of the proposed zero voltage switching method for an indirect matrix converter by measuring

the chip temperature. This control method applies the zero voltage switching to the inverter side to reduce the switching loss.

Therefore, the junction temperature of the IGBT in the inverter side is decreased.

The validity of the proposed method is demonstrated with the experimental results. The zero voltage switching method obtains

the medium chip temperature of 39°C in comparison with the conventional control method of 70°C for a 1.5kW load after 3

hours operation. Furthermore, the chip temperature difference are 2.7°C for zero voltage switching method and 14.2°C for

conventional control method.
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Fig. 1. Circuit configuration of the indirect matrix converter.
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Table 1 Experimental parameters.

Input line voltage 200 [Vrms]
Input frequency 50 [Hz]
Output frequency 0.1~60 [Hz]
Output power 1.5 [kW]
Carrier frequency 10 [kHz]
Cut-off frequency of
1.3 [kHz]
input filter
Emissivity of the chip 0.94
R 6.8[Q]
Load
L 5 [mH]
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5 IGBT £¥=—1® X
Fig. 5. Top view of the IGBT module.
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