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High—Voltage 4H-SiC pn diode with Field Limiting Ring Termination
G. H. Song, W. Bahng, H. W. Kim and N. K. Kim
KERI

Abstract

4H-SiC pn diodes with field limiting rings(FLRs) were fabricated and characterized. The dependences
of reverse breakdown voltage on the number of FLRs, the distance between p-base main junction and

first FLR, and activation temperatures, were investigated. Al and B ions were implanted and activated

at high temperature to form p-base region and p+ region in the n-epilayer. We have obtained up to
1782V of reverse breakdown voltage in the pn diode with two FLRs on 10um thick epilayer. The

differential on-resistances of the fabricated diode are 53mQcm® at 100A/cm’

and 27mQcm® at

1kA/en?’, respectively. All pn diodes with FLRs have higher avalanche breakdown voltages than that of
diode without an FLR. Regardless of the activation temperature, the pn diode with a FLR located 5um
apart from main junction has the highest mean breakdown voltage around 1600V among the diodes
with one ring. On the other hand, the pn diode with two rings showed different behavior with
activation temperature. It reveals that high voltage SiC pn diodes with low on-resistance can be

fabricated by using the FLR edge termination.
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