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The Junction Termination Design Employing Shallow Trench and
Field Limiting Ring for 1200 V-Class Devices

FHRTCRER ERET &R
(Min-Woo Ha * Jae-Keun Oh * Yearn-Ik Choi * Min-Koo Han)

Abstract - We have proposed the junction termination design employing shallow trench filled with silicon dioxide and
field limiting ring (FLR). We have designed trenches between P+ FLRs to decrease the junction termination radius
without sacrificing the breakdown voltage characteristics. We have successfully fabricated and measured improved
breakdown voltage characteristics of the proposed device for 1200 V-class applications. The junction termination radius of
the proposed device has decreased by 15 % ~ 21 % compared with that of the conventional FLR at the identical
breakdown voltage. The junction termination area of the proposed device has decreased by 37.5 % compared with that of
the conventional FLR. The breakdown voltage of the proposed device employing 7 trenches was 1156 V, which was 80
% of the ideal parallel-plane junction breakdown voltage.
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Table 1. The design parameters of the proposed device

AdA W &
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E#X
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Fig. 2. The design parameters of the proposed device
employing 1 trench '
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Fig. 3. The SEM image of the proposed device employing 6
trenches
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Fig. 5. The measured breakdown voltage characteristics of

the proposed device with various 2nd trench width
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Fig. 6. The measured breakdown voltage characteristics of
the proposed device with the number of the
employed trenches
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