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An Experimental Verification of a Single-phase-to-three-phase Matrix Converter
Using PDM Control for High-frequency Applications
Yuki Nakata™®, Satoshi Miyawaki, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper proposes a single-phase to three-phase matrix converter using PDM (Pulse Density Modulation) control method for

high-frequency power source. The proposed circuit is used as interface converter for contactless power transfer system. The
characteristic of the interface converter has high input frequency as several hundred kHz and the low output frequency according
to commercial power grid. The proposed circuit achieves zero voltage switching(ZVS) operation by using PDM control method.
In this paper, the simulation and experimental results of the proposed system are demonstrated. As a result, the total harmonic
distortion (THD) of the output voltage and the input current of proposed circuit in the experimental results are 5.39% and 84.6 %

respectively.
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Fig. 1. Contactless power transfer system.
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Fig. 2. Single-phase to three-phase matrix converter.
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Fig. 3. Indirect single-phase to three-phase matrix converter.
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Table 1.  Simulation parameters.

Input voltage 200V
Input frequency 100kHz
Output voltage 100v
Output frequency 50Hz
Ri0a=20,
Load L.oad:asde(460W)
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Without LPF
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Time[10ms/div]
(a) Output voltage and input current waveforms.
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(b) Extended each operation waveform.
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Fig. 8. Operation waveforms of the proposed circuit in the
simulation.
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Fig. 9. Harmonics analysis of output voltage and input
current in the simulation.
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Table 2. Experimental parameters.

Input voltage 35V
Input frequency 20kHz
Output voltage 19.5V
Output frequency 50Hz
Ri0ag=19Q
Load
Ljoag=3mH (SOW)

Output \o]tage Vi *

Outpu.t current i,

(a) Output voltage and current waveforms.

: Output Lurrem B :

(b) Input and output operation waveforms.
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(c) Extended each operation waveform.
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Fig. 10. Operation waveforms of the proposed circuit in the
experiment.
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Fig. 11. Harmonics analysis of output voltage.
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Fig. 12. Harmonics analysis of input current.
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