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Abstract: Since the ZnO varistor is a semiconductor device, the internal thermal distribution during the varistor operation is

recognized as an important factor in the performance and deterioration of the varistor. For an optimal varistor structure design,

the thermal runaway phenomenon during the varistor operation was interpreted using the Comsol 5.2 analysis program by a

finite element analysis. The maximum temperature of the center measured in the cross section of the ZnO varistor was confirmed

to increase as the temperature moved from the lower electrode to the center towards the upper electrode up to 572.6 K. The

electrodes are thinned so that the influence of the Schottky barrier is not great. The heat gradient balance is determined to be

improved when the electrode of the hybrid form is introduced. The thickness, density, pore distribution, impurity uniformity,

and particle size of the ZnO varistor are required, and it is determined that the pyrolysis gradient will be improved regardless of

the electrode thickness. When these results are applied to design the ZnO varistor, the optimal structure of the ZnO varistor can

be obtained.
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Fig. 1. Fabrication process of ZnO varistor (a) fabrication process and
(b) fabricated ZnO varistor.
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Fig. 2. Structure of ZnO varistor.
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Fig. 3. Modeling size of ZnO varistors for comsol analysis.
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Fig. 4. Mesh analysis of ZnO varistor.
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Fig. 5. Thermal distribution of ZnO varistor.
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Fig. 6. Thermal distribution of varistor cross section (a) cross section
and (b) thermal distribution.
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Fig. 7. Thermal distribution of varistor cross section (a) cross section
and (b) thermal distribution.
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Fig. 8. Thermal distribution of varistor cross section (a) cross section
and (b) thermal distribution.
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Table 1. Maximum temperature of compute region.

Compute region Max. Temperature [K]

Height 0 [mm] 572

Height 0.25 [mm] 572.2

Height 0.5 [mm] 572.6
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