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Abstract

Proton irradiation technology was used for improvement of switching characteristics of the
PT-IGBT. Proton irradiation was carried out at 556 MeV energy with 1x10" /o doze from the back
side of the wafer. The I-V, breakdown voltage, and turn-off delay time of the device were analyzed
and compared with those of un-irradiated device and e-beam irradiated device which was conventional
method for minority carrier lifetime reduction. For proton irradiated device, the breakdown voltage and
the on-state voltage were 733 V and 1.85 V which were originally 749 V and 1.25 V, respectively. The
turn—off time has been reduced to 170 ns, which was originally 6 us for the un-irradiated device. The
proton irradiated device was superior to e-beam irradiated device for the breakdown voltage and the
on-state voltage which were 698 V and 195 V, respectively, nevertheless turn-off time of proton
irradiated device was reduced to about 60 % compared to that of the e-beam irradiated device.
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(c) e-beam irradiated device
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Fig. 5. Turn-off delay time characteristics of
IGBT. (a) un-irradiated device, (b) proton
irradiated device, (¢) e-beam irradiated

device.
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(b) e-beam irradiated device
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Fig. 6. Turn-off delay time characteristics of
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