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Scientific investigation from the perspective of solid-state chemistry

in ZnO varistor

Shigenobu MISHINA, Hideyuki OKINAKA, Naoyuki TSUKAMOTO,
Toshiya NISHIMURA, Yuki TOKITA

OTOWA Electric Co., Ltd. Device Center, Engineering, Ceramic Material & Device
501-7 Miyanomae, Fukushima-aza, Sanda, Hyogo 669-1313, JAPAN

ZnO varistor - ceramic non-linear resistor mainly composed of zinc oxide is used for arrestor and SPD (Surge
Protective Device), which prevent electrical alliances from being damaged by lightning surge. Technically, the non-
linear index of ZnO varistor is most important performance barometer because the larger non-linear index brings
about the lower residual voltage on electrical alliances under lightning surge.

One of the typical methods to increase non-linear index is small-quantity Aluminum addition. The addition is said
to be a function of replacing zinc atom with Aluminum atom on zinc site. Aluminum atom is said to provide donor
electron, decrease resistivity inside zinc oxide poly-crystal, and bring about lower residual voltage.

But we re-investigated the role of Aluminum element, and created the new phenomena from the perspective of solid-
state chemistry.

Consequently, we find new mechanism of Aluminum additive to thin boundary layers between ZnO particles and
increase effective cross section area, and lower electrical resistivity by inhibiting particle growth during sintering.
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