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Triangle Wave Comparison Modulation for Matrix Converter Miniaturization

Matrix Converter is an electrical power converter which can output arbitrary magnitude voltage of arbitrary
frequency. In general, power circuit of the Matrix Converter is composed of 18 IGBTs stand for insulated gate bipolar
transistor or 9 RB-IGBT stands for reverse blocking IGBT. This paper discusses The IGBTs are cooled down by using
a fin made by aluminum for heat sink in the Matrix Converter.

In order to achieve the miniaturization of the heat sink, switching loss reduction is useful. Meanwhile, LC
filter is connected between voltage source and input of the Matrix Converter in series for filtering input current
harmonics. Thus, control switching of the IGBT with input current harmonics reduction is useful for the LC filter size
miniaturization.

This paper proposes 3 novel controls of Matrix Converter based on triangle wave carrier comparison modulation that
uses middle phase conduction ratio. All methods are designed to improve the input current harmonics and the switching
loss compared with conventional method. This paper discusses among each method characteristics. In conclusion,
proposed method 2 and 3 do not demand a complex algorithm. Numerical simulations confirm the effectiveness of

switching loss reduction by method 2 and the effectiveness of source current harmonics reduction by method 3
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Fig.1 Power circuit of Matrix converter
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Table1 THD analysis for each method (1)

THD (%) 1/f THD (%)
HAR K . i fsw
# 40Hz BR A BER Hi7 (kHz)
B BE B BE
REFRE 95.28 87.19 0.82 0.29 5.58
REE1-1 94.32 86.20 2.68 0.46 4.50
REE1-2 95.37 86.37 342 0.43 4.19
RE&K2 96.06 87.35 0.82 0.47 410
REAS 96.24 87.46 0.83 0.29 5.38
B %2 SFACHBIBTHD BHER (2)
Table2 THD analysis for each method (2)
THD (%) 1/f THD (%)
HARR . . fsw
# 10Hz iR s BE & (kHz)
E BE B BE
TERE 247.80 243.96 0.78 0.12 5.78
REE1-1 246.67 245.56 1.56 0.25 4.53
REE1-2 248.65 246.35 1.45 0.25 416
RBE&2 24869 24559 1.35 0.25 4.09
REHAS 24866 24559 0.74 0.11 5.38
W @6 RRE2WEBRANY ML (1/0)
Fig.6 Source current spectrum in method 2
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Fig.7 Source current spectrum in method 3
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