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Abstract  
 

The displacement damage effects in pinned photodiode (PPD) CMOS image 
sensors (CISs) irradiated by neutrons are researched by experiment and 
simulation. The degradations of the CISs induced by neutron beams are 
analyzed to verify the typical characteristics of the displacement damage effects. 
The degradations of the dark signal, dark signal non-uniformity, and dark signal 
spikes are presented. The simulation of the neutron-induced dark signal increase 
is carried out by TCAD software. The influences of the different types of bulk 
traps such as multi-vacancy center, divacancy center and Ci-Oi center induced by 
neutron beams are simulated. By combining the radiation experiments and 
simulation, the mechanisms of the displacement damage in the CISs induced by 
neutron beams are analyzed. The research will provide the basis of the theories 
and experimental techniques for neutron radiation damage evaluation and 
radiation hardening techniques of the PPD CISs. 
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