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Investigation of the Statistical Behaviour of Thin ZnO-based Varistors Using a Monte Carlo Algorithm
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In this paper a computational method has been used for investigation of the statistical behaviour of the thin zinc-oxide
varistors. In a ZnO varistor, when a voltage is applied between the electrodes, there is certain number of grains, which
does not present any non-linear characteristic and/or are nonconducting. Under the applied voltage, several current
paths occur from one electrode to the other, which we call them the current percolation paths. From the previous
works it is known that the overall current through the varistor depends on the block thickness as well as the
percentage of nonconducting grains in the varistor. Then the number of grains between the electrodes crossing by the
current is a statistical parameter, depending on the block thickness and percentage of nonconducting grains. In this
work a Monte Carlo method has been used to study the statistical behaviour of the thin varistors. It is found that the
number of ZnO grains providing the percolation path in thin varistors follows a lognormal distribution. The results can
help us to have a better understanding of behaviour of the varistors, which enables us to make more realistic electric
.models for these elements
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