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A FPGA Self-reparing Controller Based on Dynamic Patial Reconfiguration
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(Shanghai Aerospace Electronic Technology Institude, Shanghai 201109, China)

Abstract: FPGA is widely used in aerospace automatic electronic equipment owing to its high flexibility, short development cycle
and strong performance. SRAM-based FPGAs, however, are susceptible to single event effect in aerospace strong radiation
environment causing possible electronic equipment falures, with which as the research background, the research aimed at

improving the reliability, hardware resource utilization and reducing the fault repair time of SRAM-based FPGA is conducted.
Based on FPGA dynamic partial reconstruction technology, a self - healing controller is designed, which can independently
complete the scheduling and configuration refresh of some bit streams in FPGA fault area according to the fault self detection signal
of the system, and effectively alleviate the impact of single event effect on FPGA devices. Experiments verify the feasibility and

efficiency of the self-healing controller with the capability of improving the safety and reliability of aerospace automation electronic

equipment.
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