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Abstract: The dual ion-implantation trench edge termination techniques were investigated and optimized
using a two-dimensional device simulator. By trenching the field ring site which would be dual implanted,
a better blocking capability can be obtained. The results show that the p—n junction with dual implanted
junction field-ring can accomplish nearly 20% increase of breakdown voltage in comparison with the
conventional trench field-rings. The fabrication is relatively difficult. But the trench etched field ring with
dual ion-implantation is surpassed for breakdown voltage and consume same area and extensive device
simulations as well as qualitative analysis confirm these conclusions.
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Fig. 1. (a) The structure of conventional field ring. (b)
The structure of trench etched field ring. (¢) The
structure of trench etched field ring with dual ion
-implantation.
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Table 1. Junction depth, concentration of a trench etched
field ring, breakdown voltage.

Trench Junction T Breakdown
depth (Um) depth (Him) voltage (V)

0 9.1 ﬁ 2025

1 1021 e 2225

2 10.93 2380

3 11.84 2410

4 12.76 2510

5 13.67 2540

6 15 2510

Fig. 2. The structure trench etched field ring with dual
ion-implantation.
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Fig. 3. (a) The curve of the surface field distribution of
5 pm trenched field ring, (b) The curve of the surface
field distribution of 5 um trenched field ring with dual
ion-implantation.
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Fig. 4. Change of breakdown voltage depending on the
dual ion-implantation energy.
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Fig. 5. (a) Electric field of the trench etched field ring
with dual ion-implantation for 15 pm window width, (b)
Electric field of the trench etched field ring with dual
ion-implantation for 15/18/21/24/27/30 um window width.
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Fig. 6. I-V curve of trench etched field ring with dual
ion-implantation applied 15 pm window width and 15/
18/21/24/27/30 um controlled window width.
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