i 5 SPECIAL REPORTS

NI)=ILI7PAZJABESBDAT—MJT )y KA AD
G eERIRTH/ NN TEHREODEMI 7140V 42

Compact, High-Performance EMI Filter Circuit Facilitating Smart Grid Connection
of Power Electronics Devices
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Inverters offering greater compactness and higher efficiency have been developed in recent years due to the expansion of next-generation
devices such as silicon carbide (SiC) and gallium nitride (GaN) power semiconductors, the practical application of Toshiba's proprietary technology
called the advanced synchronous reverse blocking (A-SRB) method to drive superjunction metal-oxide-semiconductor field-effect transistors
(SJ-MOSFETSs) with low loss, and the realization of high-frequency switching. However, high-frequency switching has been accompanied by an increase
in electromagnetic interference (EMI) noise. In particular, demand has arisen for EMI countermeasures in line with the widespread dissemination of

power electronics equipment such as photovoltaic system converters for home use.
In response to this situation, we have developed a compact, high-performance EMI filter circuit suitable for high-frequency switching. By applying
this noise suppression technology, we obtained third-party certification of the eneGoon home storage battery system from the Japan Electrical Safety

& Environment Technology Laboratories (JET).
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Circuit diagram of general EMI filter
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Comparison of two-level and three-level pulse width modulation (PWM)
methods
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Circuit diagram of newly developed EMI filter
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Relationship between switching frequency and common-mode current
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Relationship between switching frequency and noise voltage
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Relationship between switching frequency, inductance, and capacity
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eneGoon home storage battery system
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