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- Program at a Glance 
The 27th Korean Conference on Semiconduct。rs 2020년 2월 12일[수]-14일[금], 강원도 하이원 그랜드호텔덴는 ; 
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Cross-Section Comparison CMOS-APDs

 CMOS-APD Principles and Applications  Premature Edge Breakdown

• Responsivity [A/W]
- Sufficient absorption region

- Wider depletion width

• Photodetection Bandwidth
- Photogenerated-carrier transit time 

- RC time constant

- Parasitics

 Important parameters

- Avalanche gain
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(k: mean curvature, E: electric field, 
n: normal to material)

3D TCAD Simulation for CMOS-APDs

Conclusion
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 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 
TCAD simulation is essential.
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Study of 3D TCAD Simulation on CMOS-Compatible 
Avalanche Photodetectors
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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.
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APD IV curve

Application(Lidar, Biomedical Application)Cross section of a CMOS-APD
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Solution: (Gurad-ring (GR) structures)

Time-of-Flight Positron Emission 
Tomography (TOF PET)

• Elimination of slow diffusion currents 
from P-substrate

 Bandwidth enhancement

 Reduced Responsivity

 P+/N-well Junction

Electron 
Diffusion
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Higher curvature, Higher electric field at the edge

Doping profile of the rectangular model
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Doping profile of the octagonal model

Not much difference
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