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Abstract 

With the rapid development of global commercial space activities and deep-space exploration 

missions, radiation effects on semiconductor devices and circuits used in space applications have 

attracted increasing attention. This presentation begins with an overview of the space radiation 

environment, including its major sources and classifications, such as single-event effect (SEE) and 

total ionizing dose (TID) effect, along with a brief introduction to their underlying physical 

mechanisms. Subsequently, the presentation systematically reviews the primary experimental test 

scenarios and simulation tools commonly employed in space radiation effects research. The speaker 

introduces recent research progress in the investigation of radiation effect mechanisms and radiation-

hardening techniques. Particular emphasis is placed on the SEE sensitivities and hardening strategies 

of SiGe RF devices and circuits, as well as CMOS-based memories and processors. In addition, 

emerging applications of artificial intelligence in radiation effects modeling, characterization, and 

mitigation are discussed. Finally, the presentation concludes with a brief discussion on future research 

directions in this field. 
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