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A Self-healing Method for Cold Triple-backup FPGA Functional Modules with

Substitution in Reconfigurable Regions
HUANG Lili, ZHANG Zhai, WANG Tao, YUAN Xiaoliang
(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Based on the research background that commercial SRAM FPGA is vulnerable to various faults caused by single event
effect in the strong radiation environment of space, and with the aim at low utilization of hardware resources of system functional
modules caused by the self repair mode of reconfigurable region substitution, a self repair mode of reconfigurable region substitution
is proposed. In order to verify that the above self repair method can improve the utilization of hardware resources of the system, a
cold three backup self repair structure is designed by this method, which can further reduce the resource consumption of the system.
Meanwhile, a self repair strategy of FPGA system for soft and hard fault classification and processing is given. Theoretical analysis
and experiments are conducted to prove the feasibility and efficiency of the self repair method, which provides a general self repair
design method of FPGA system for the SRAM FPGA chip designers and developers.
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