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The Research of Deep Junction Field Ring
using Trench Etch Process
for Power Device Edge Termination
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Abstract
The planar edge termination techniques of field-ring and deep junction field-ring were investigated and
optimized using a two-dimensional device simulator TMA MEDICI. By trenching the field ring site which would
be implanted, a better blocking capability can be obtained. The results show that the p—n junction with deep
junction field-ring can accomplish near 30% increase of breakdown voltage in comparison with the conventional
field-rings. The deep junctionfield-rings are easy to design and fabricate and consume same area but they are
relatively sensitive to surface charge. Extensive device simulations as well as qualitative analyses confirm these

conclusions.
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Fig 1. (a) The structure of conventional field limiting ring,
(b) The structure of proposed deep junction field
limiting ring
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1. Trench etched junctions
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Fig 2. Junction depth, width and concentration of a deep
junction field limiting ring
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2. Breakdown Voltage
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Fig 3. Junction depth and Breakdown voltage
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3. Analyses of electric field distributions
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Fig 4. The electric field distribution of a conventional field
limiting ring
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Fig 5. (@) The surface field distribution of a conventional
field limiting ring (b) The surface field distribution
of 3um trenched field limiting ring (c) The surface
field distribution of 5um trenched field limiting ring
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4. The effect of surface
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