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% CMOS-APD Principles and Applllcaﬂoml’:’ Premature Edge Breakdown
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Solution: (Gurad-ring (GR) structures)

P-substrate

P-substrate

TCAD simulation is essential.

CMOS-APD with P-well GR CMOS-APD with STI (Shallow Trench Isolation)

» There have been a few attempts to study CMOS-APD performance
using 2D TCAD simulation, but no 3D TCAD simulation of CMOS-APDs
yet. To investigate junction curvature effect (e.g, shape and size) 3D

3D TCAD Simulation for CMOS-APDs
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Higher curvature, Higher electric field at the edge

Area of Rectangle: 115.23um? Area of Octagon: 115.47um?

Rectangular Model Octagonal Model
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Conclusion

»Comparing two cut-planes of each the rectangular and octagonal models, the higher electric field observed because of junction curvature

effect.

=)

»To prevent the premature edge breakdown, we conclude that inserting STI at the edge of the active region is the most effective way.
»With 3D TCAD simulation, we can clearly check the shape effect. Octagonal shape is better than rectangular shape to prevent edge

breakdown.



