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The single-photon avalanche diodes (SPADs) are recently having much attention in many fields, from ranging 
technologies such as light detection and ranging (LiDAR) and space navigation to biomedical applications [1]. 
For such applications, SPADs fabricated in standard complementary metal-oxide-semiconductor (CMOS) 
technology have significant advantages in terms of cost and integration capability with other electrical components 
on the same chip. Therefore, various researches have been conducted to find the optimized CMOS-SPAD structure, 
especially to achieve high sensitivity at near-infrared region (NIR) where ranging technologies are interested. In 
order to realize the optimized CMOS-SPAD for ranging technologies, accurate device simulation is essential. In 
this paper, we present two different structures of CMOS-SPAD: based on a shallow junction and deep junction. 
By using Synopsys Sentaurus technology computer-aided design (TCAD), two CMOS-SPADs are analyzed in 
terms of E-field profiles and I-V characteristics. Moreover, the breakdown probabilities of the CMOS-SPADs are 
also investigated to optimize the device structure further.  

 

 

 

Fig 1. Cross-sections of CMOS-SPADs: (a) with shallow active junction and (b) with deep active junction 
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