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Fig.1 Triple redundancy analog signal hardware voter circuit
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Equivalent output circuit when V,, is smaller than the
minimum signal
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Fig.3 Simplified equivalent output circuit when V,, is equal the
minimum signal
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Fig.4 Equivalent output circuit when V,,, is equal the middle signal
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Fig.5 Triple redundancy signal-voter signal selection simulation results
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Fig.7 Voltage command three select two schematic
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Design of Triple Redundancy Signal-voter Based on Pure Hardware Circuit

DU Yongliang*, GAO Yakui
AVIC The First Aircraft Institute, Xi’an 710089, China

Abstract: For the big difficulty of synthesizing redundant electrical redundant control signal in the digital-analog hybrid
airborne control system and electrical redundant input signal in the analog airborne control systems, pure hardware
voters for analog signal and voltage signal were designed in this paper based on triple redundancy. By using high-
gain operational amplifier positive and negative saturated to the minimum and maximum signals, and thus offset
the function of the two signals then the middle value was selected. By self-recognition of relays to voltage control, a
majority voter was achieved. Simulation and test results shows that the design of the triple redundancy signal hardware
voter can simply and effectively achieve the middle value of the three signal selection function in digital-analog hybrid
and analog airborne systems, and thus simplify the design of the redundancy system.
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