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Abstract

The influence of WOs (0.5~4.0mol%) on the microstructural and electrical properties of ZnO
varistors was investigated. The major part of a tungsten segregated to the nodal point. SEM, EDAX,
and XRD analysis revealed that three phase, such as W-rich phase, Bi-rich phase, and spinel phase,
coexist at the nodal point. The average grain size increased in the range of 155~299um with
increasing WO; content. This may be probably attributed to liquid phase formed by WQO; WOQO;3 acted
as promotion additive of grain growth. As WO; content increase, the varistor voltage greatly
decreased in the range 186.82~35.87V/mm due to the increase of grain growth. The barrier height
decreased in the range 1.93~0.42eV with increasing WOs content.
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Fig. 1. SEM micrographs of ZnO varistor samples
with WOs content
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Fig. 2. XRD patterns of ZnQO varistor samples
with WO3 content
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Fig. 3. J-E characteristics of ZnO varistors
with WOs content
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Table 1. I-V characteristic parameters of ZnO
varistors with WOs content

WO
content  Vima Vo Eo Ie a

(mol%) (V/mm) (V/gh) (eV) (uA)
05 18682 289 047 2239 2090

10 13658 226 037 5093 1041
20 8897 19 02 69.80 526
40 HsT7 107 02 83.01 3.34
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Table 2. C-V characteristic parameters of ZnO
varistors with WOs content

WOz
content Ny N & t
(mol%) ( x10%/cm® (x10%/cm? €V) (nm)
05 1.06 438 193 875
10 124 38 128 6294
20 0.90 33 123 7131
40 038 12 042 6207
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