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Abstract

The electrical properties and stability of PréOn-based ZnQ varistors consisting of ZnO-PrsQ-CoQ-
Dy203 based ceramics were investigated in the Dy:0s additive content range of 0.0 1o 2.0 mol%. The
density was nearly constant 562 g/cm’ corresponding to 97% of thearetical density as Dy:0s additive
content increases up to 0.5 moi%. However, the density decreased as Dy;0s additive content is further
increased. The average grain size was decreased in the range of 182 to 87 um with increasing Dy20q
additive content. PreOu-based ZnQ varistors doped with 0.5 mol%6 Dy:0s exhibited a good nonlinearity,
which ts 37.76 in the nonlinear exponent and 5.36 zA in the leakage current. And they exhibited very
high stability, which the variation rate of varistor voltage is 1.73%, even under the continucus d.c.
stress (080 Vina/90TC/12h}+{085 Vipa/115C/120)+(0.90  Vima/120C/120) + (095 Viea/195C/120).
Consequently, it was estimated that ZnO-05 meol% PreOu-1.0 mol% CoO-05 mol% Dyz0s based
ceramics will be sufficiently used as a basic composition to develop the advanced PrsOny-based ZnO
varistors in the future.
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Fig. 1. SEM micrographs of ZPCD ceramics with Dy:0s additive content. (a) 0.0 mol%, (b} 0.5 mol%, (o)
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Dy203 Vima Vab s L Ng N éo t
content  (V/imm)  {V/gh) (uA) 10%m)  (10%em®)  (eV) (nm)
{mol%)
0.0 23.85 0.16 2.08 133.79 14.61 6.23 0.29 4.30
05 158.23 2.46 37.76 5.36 2.64 5.26 112 1992
1.0 317.32 3.10 33.44 17.04 197 5.27 1.50 26,75
2.0 404.30 351 39.70 10.51 0.55 3.23 2.02 58.73
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Tabie 2. Variation of |-V characteristic parameters of ZPCD varistors with Dy:0s additive content before and

after various d.c. stresses

Dy203 Stress Vima WOoVima @ Hoa 1, Wal, Sy BN
content  conditions (V/mm) {A) eV}
(mol%)

Before 8.85 0 208 0 133.79 0 0.29 0

1st 792 -10.51 2.01 =337 13556 132 0.29 0

2nd 6.47 -26.89 1.89 -913 13907 395 0.27 -6.90
0.0

3rd 5.76 -34.92 1.83 -12.02  140.17 477 0.27 -6.90

4th 5.42 -38.76 1.80 -1346  141.07 5.44 0.10 -65.52

5th 5.37 -39.32 1.82 1250 14060 5.09 0.11 -62.07
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1st 157.86 -023 3692 -2.23 6.20 1567 111 -0.89
05 2nd 157.24 -063  36.22 -4.08 6.87 28.17 1.06 -5.36

3rd 156,58 -1.04 3538 -6.30 746 3918 0.91 -18.75

4th 155.49 -1.73 3333 -10.41 825 5386 0.91 -18.75

5th thermal runaway
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Znd thermal runaway
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