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Basic Study of 6-kW isolated DC to AC Matrix Converter using Pulse Density Modulation method
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This paper proposes a control method for an isolated DC-AC power conversion using a single phase to three phase matrix

converter. The matrix converter does not require large reactors and large smoothing capacitors in the DC link part. Furthermore,

the proposed control method enables zero voltage switching (ZVS) operation by implementing the phase shift control on the

inverter and the Pulse Density Modulation (PDM) on the matrix converter. In this paper, the fundamental operation of the
converter is confirmed by 6-kW simulation results. From the simulation results, the THD of the output voltage is 5.1% and the
efficiency is 96% based on a RL load condition (R=3.2Q2, L=10mH).
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Fig.1. DC-AC converter with PWM rectifier and PWM inverter.
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Fig.2. DC-AC converter with matrix converter.
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Fig.3. Control block diagram of the inverter.
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Fig.4. Waveforms of the phase shift control for the inverter.
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Fig.5. Control block diagram of the matrix converter.
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Fig.6. Waveforms of the PDM for the matrix converter.

Table.1. Simulation parameters.

Element Symbol | Value
Battery voltage Viar 200V
Carrior frequency of the inverter fe inv 50 kHz
Carrior frequency of the matrix converter e me 5 kHz
Output frequency of the matrix converter | £, 50 Hz
Turn ratio of the transformer Ni:N» 1:1.7
Load resistance Rjoad 3.1 Q
Load inductance Lioad 10 mH
Duty ratio of the primary voltage D 0.9 p.u.
Phase delay time of Sy, Trp2 100 ns
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(a) Voltage and current waveforms by simulation.
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Fig.7. Operation waveforms of the proposed circuit by simulation.
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Fig.8. Harmonics analysis
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Fig.9. Efficiency characteristic with respect to output power.
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Fig.10. Loss analysis of simulation result.
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