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The characteristics of online evolvable miniature combinational
circuits’ active protection from ESD interference

Man Menghua®, Yuan Liang™ , Ju Zhengquan® , Chang Xiaclong”, Shi Wei™ , Xie Fangfang ™
{ * Electrostatic & Electromagnetic Protection Institute, Ordnance Engineering College, Shijiazhuang 050003 )
( ™ Department of Computer Engineering, Ordnance Engineering College, Shijiazhuang 050003 )
Abstract
The characteristics of the active protection from electrostatic discharge { ESD) interference of evolvable combi-
national circuits were investigated by using the experiments on electromagnetic environment effect and the behavioral
modeling of functional disturbance. Firstly, a gate-level online reconfigurable combinational circuit model was pro-
posed based upon virtual reconfigurable circuits and Cartesian genetic programming, and a novel multi-objective
evolution algorithm for digital circuit designing was implemented. This algorithm was a modification of the non-dom-
ination sorting genetic algorithm and evolution strategy. Secondly, the ESD immunity tests were carried out on the
reconfigurable gate according to the standard of IEC 61000-4-2. Based on the results, functional disturbance mod-
els were also presented. Finally, the 2-bit multiplier, 2-bit adder and some miniature benchmark circuits from the
benchmark library of Microelectronics Center of North Carolina { MCNC ) were selected as the objects for evalua-
tion. The experimental results show the evolvable circuits® characteristic of high reliability and sirong fault-toler-
ance in active protection from a variety of ESD interference.
Key words: electromagnetic protection bionies, electrostatic discharge ( ESD ), combinational logic,

evolvable circuits, active protection
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