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High-Efficiency Inverter Circuit Technology for Residential Photovoltaic Power Conditioning Systems
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Power conditioning systems (PCSs) for residential photovoltaic (PV) systems convert the DC power generated by PV modules into AC power used

by home appliances, and are required to be compact with low noise and low heat output.

To meet these requirements, demand is increasing for an

inverter circuit with high power conversion efficiency even at switching frequencies exceeding the audible frequency range.

To realize compact, high-efficiency, transformerless PCSs, Toshiba has developed both a proprietary inverter circuit technology that achieves a
conversion efficiency of 99% at a carrier frequency of 25 kHz, and an electromagnetic interference (EMI) noise suppression technology that can
effectively reduce the leakage current and electromagnetic noise generated by high-frequency switching.
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Reverse diode blocking method and synchronous reverse blocking (SRB)
method
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SRB test circuit and current waveforms when lower-side superjunction
metal-oxide-semiconductor field-effect transistor (SJ-MOSFET) turning on
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Example of SU-MOSFET output capacitance (Coss) characteristics
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Switching losses of SRB circuit
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Efficiency of 3-phase inverter applying A-SRB technology
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Comparison of two pulse width modulation (PWM) methods
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Principle of newly developed common mode voltage reduction circuit
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Results of noise voltage measurements
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