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Single-Photon Avalanche Diode®] Fill Factor %3}
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Optimization of the Fill Factor of a Single—Photon
Avalanche Diode

*Won—Yong Ha'?, Woo—Young Choi', and Myung—Jae Lee?

'Department of Electrical Electronic Engineering, Yonsei University

2Post—Silicon Semiconductor Institute, Korea Institute of Science and Technology

Abstract

The fill factor (FF) is one of the important
parameters determining the performance of
single—photon avalanche diode (SPAD) based
sensor arrays. By comparing the guard—ring width
of a SPAD, the FF can be maximized with an
optimized guard ring without any degradation of
the noise performance, dark count rate (DCR). We
clearly demonstrate that the 1 gm GR improves the
device FF by 23.5% compared to the 2 mm GR with
achieving the similar level of DCR.
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