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High-power semiconductor devices are key devices for MVA-class power converters supporting various social infrastructures, including power

systems, industrial systems, and railway systems.
acteristics of high-power semiconductor devices.

In particular, high-voltage silicon carbide (SiC) power devices are expected to improve the char-

The Toshiba Group has been engaged in research and development aimed at realizing a high-power hybrid pair module using high-voltage SiC

p-intrinsic-n (SiC-PiN) diodes and Si injection enhanced gate transistors (Si-IEGTs).
and demonstrated a 50% switching loss reduction compared with conventional modules and 4 kHz high switching frequency operation.

We have now developed a 4.5 kV-400 A-class hybrid pair module,
The high-

power hybrid pair module can contribute to the realization of high-efficiency MVA-class power converters with smaller size and lighter weight in the

social infrastructure field.
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4.5 kV-400 A hybrid pair module incorporating SiC-PiN diodes and Si-l[EGTs
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Current-voltage characteristics of SiC-PiN diode
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Prototype power converter using 4.5 kV-400 A hybrid pair modules
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Switching waveforms of 4.5 kV-400 A hybrid pair modules
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Switching loss reduction of high-power module using SiC-PiN diode
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Module voltage and load current waveforms of prototype power converter at
switching frequency of 4 kHz
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