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Abstract: Aimed at the problem that various characteristics cannot be well compromised in the design of reverse
blocking integrated gate commutated thyristor (RB-IGCT) devices, based on the research on the effect of electron
irradiation on the device performance, a double-sided proton irradiation method is proposed, which is further verified by
simulations. Results show that electron irradiation will significantly shorten the overall lifetime of the device, and
greatly decreasing the internal carrier concentration in its on-state. Therefore, electron irradiation has a positive effect
on the turn-off characteristics of the device at the cost of deteriorating all of its other characteristics. In contrast,
double-sided proton irradiation can locally modulate the carrier concentration distribution in the on-state of the device,
thus ensuring its on-state characteristics and surge current withstand capability. Meanwhile, this irradiation method
reduces the leakage current of the device at high temperature (400 K) by nearly 50%, indicating that it is an effective
method for handling the trade-off relationship between various performance parameters of the device.

Keywords: Reverse blocking-integrated gate commutated thyristor (RB-IGCT); lifetime control; electron
irradiation; proton irradiation
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Fig. 2 Defect concentration distribution and corresponding
carrier lifetimedistribution in silicon wafer formed by
electron irradiation and proton irradiation
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