F49 % %3 M W & AF Vol. 49 No.3
2026 #_ 6 }E] Chinese Journal of Electron Devices Jun_ 2026

Design and Analysis of Functional Safety Controller

Based on Domestic Chip "

XTAN Guangquan* , LI Xiang
(NR Electric Co.,Ltd.,Nanjing Jiangsu 211102, China)

Abstract : Targeting at the safety problems of large-scale industrial production caused by the stranglehold of imported chips in the safety
instrumented system,a functional safety controller based on domestic chips is designed and developed. The key technical difficulties of
using domestic chips to implement functional safety controller are first analyzed. Then,a systematic diagnostic security architecture using
CPU+FPGA is proposed,and detailed design is carried out for CPU power, clock ,and internal resource diagnosis methods. Thirdly,the
safety performance of the controller is evaluated by using failure mode and impact analysis, calculation and verification of safety indica-
tors, etc. Finally,the safety performance of the controller is verified by fault injection test. The results show that the controller design
fully complies with functional safety integrity level 3(SIL3) ,which can provide reference for the independent and controllable design of
other safety equipment in the field of industrial automation.
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