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Analysis of Responsivity Characteristics of

CMOS-Compatible Avalanche Photodetectors
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Abstract

We analyze responsivity characteristics of Si avalanche photodetectors fabricated in a standard CMOS process.
The photodetector formed by P-well/Deep N-well junction has larger initial responsivity than P*/N-well junction
due to the increase of depletion width. However, the P-well/Deep N-well junction photodetector has lower
avalanche multiplication factor in the avalanche regime owing to the edge breakdown effect. Whereas the P*/N-
well junction photodetector has larger avalanche multiplication factor because the junction is bounded by
shallow trench isolation. Consequently, the CMOS-compatible avalanche photodetector realized by P*/N-well

junction has high responsivity.
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