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A Design Technology of Fault Tolerance Circuit Systems Facing
Complex Electromagnetic Environments
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Abstract: A novel design technology for fault tolerance circuit systems based on interactive-
collaborative fault tolerance (ICFT) technology is proposed to solve the problems that the
redundant fault tolerance circuit systems have single fault tolerance form, their fault tolerance
ability is limited, the use of redundant units is insufficient, and the reliability is low in complex
electromagnetic environment. Fault units are replaced by redundant trouble-free units according
to the expected output signals of the whole circuit system. When there are not enough redundant
trouble-free units, the evolvable hardware (EHW) and the reparation balance technology (RBT)
are combined, and then the passive-ICFT technology is used to achieve fault tolerance for existing
fault. The active-ICFT is used only when the passive-ICFT fails, and then sub-circuit functions
are redistributed. Simulation results show that the max faults units cumulative of working circuit
of ICFT technology are forty-one, which are far greater than sixteen of conventional redundant
fault tolerance and EHW (CRFT-EHW) technology.
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