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The Electrical Characteristics of Pr-Based ZnO Varistors
With Lanthania Additives
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Choon-Hyun Park,” Choaon-Woo Nahm

Dept. of Electrical Eng.. Dong-Eui Univ.

Abstract - The effects of lanthania on the
microstructure and electrical characteristics of
Pr—based ZnO varistors were investigated. The
average grain size was increased in the range
of 21.9~56.3um with increasing lanthania
content(0.0~2.0mol%). La was largely segrega-
ted at the grain boundary. As lanthania
content increases. threshold voltage and nonlin-
ear coefficient were decreased and leakage
current was increased. In particular. 2.0mol%
lanthania—added varistor exhibited low thresho-
1d, voltage 17.0V/mm and nonlinear coefficient
of around 6. Based on these results, this
varistor can be said to be used as low—voltage
varistor, if nonlinear coefficient is somewhat
improved forward.
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Fig. 1. Micrographs of varistor samples.
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Fig. 3. I-V characteristics of ZnQO varistors
with lanthania additives.
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Table 1. I-V characteristic parameters of ZnO
varistors with lanthania additives.

La203
additive Vima Ve 1. a
(mol%)  (V/mm)  (V/gb) (zA)
0.0 101.90 2.24 33.50 13.86
0.5 86.30 3.94 48.41 15.38
1.0 32.37 1.78 53.63 6.60
2.0 17.00 0.96 60.98 6.14
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Fig. 2. EDAX eclemental scan for Pr and La of
2.0mol% lanthania-added varistor
sample.
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Fig. 4. C-V characteristics of ZnO varistors
with lanthania additves.
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Table 2. C-V characteristic parameters of Zn0
varistors with lanthania additives.

Laz03

additive Na N: & t

(mol%) ( x10%/em® (x10%em®d (V) {(nm)
0.0 3.18 5.04 0.85 8.16
05 1.43 4.15 1.28 12.78
1.0 2.00 3.77 0.76  11.66
2.0 2.29 3.54 0.58 11.04
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