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Power Devices Achieving Traction Inverter Switching Loss Reduction for xEVs
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In recent years, the proliferation of electrified vehicles (xEVs) is driving demand for automotive semiconductor products. This has resulted in
greater focus on insulated gate bipolar transistors (IGBT), as a main power device for XEV traction inverters, which is required to achieve higher
breakdown voltage from conventional 750 V to 1 200 V to improve XEV electricity consumption.

As a solution, Toshiba Electronic Devices & Storage Corporation has developed silicon (Si) IGBT products, including (1) a 750 V IGBT capable of
improving the trade-off between on-voltage (Vceisan) and turn-off switching loss (Eox) while maintaining sufficient tolerability by optimizing the back-

side structure, and (2) a 1200V reverse conducting IGBT (RC-IGBT) capable of improving reverse recovery energy (E,) through optimizing the surface

structure while reducing the chip size via the RC structure.
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Main design parameters and cross-sectional structure of new IGBT
compared with conventional IGBT
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Differences in turn-off switching waveforms of IGBTs with thick and
thin Si structures
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Results of simulations of electric field and hole density distributions inside chip at time of turn-off
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Turn-off switching waveforms of 750 V IGBT with new buffer structure
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Cross-sectional structure of RC-IGBT
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Results of simulations of hole density distribution in diode conduction
mode before and after structure improvement
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Reverse recovery waveforms before and after structure improvement
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