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Abstract

The electrical properties and stability of PrgOu-based ZnO varistors, which are composed of
ZnO-Prs01-CoO-Cr03-Er0z based ceramics, were investigated in the Er:O; content range of 05 to
2.0 mol%. As Er:0s; content is increased up to approximately 1.0 mol%, the nonlinearity was decreased.
Increasing Er:0s content further caused the nonlinearity to increase. The varistors with 2.0 mol% ErOz
exhibited a high nonlinearity, in which the nonlinear exponent is 47.41 and the leakage current is 1.82
uA. Furthermore, they showed a very excellent stability, in which the variation rates of the varistor
voltage, the nonlinear exponent, and leakage current are -0.52%, -4.09%, and 152.75%, respectively,
under DC accelerated aging stress, such as (0.80 Vima/90C/12h) +(0.85 Vima/115T/12h) +(0.90 Vima/120
C/12h)+(0.95 Vima/125C/12h) +(0.95 Vima/150°C/12h).
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Table 1. V-I characteristic parameters of PreOy

-based ZnO varistors.

Er;0s content Vima Vb a I
(mol%) (V/mm) (v/gh) (uA)
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2.0 29857 253 4741 182
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Fig. 2. E-J characteristics of PreO;;-based ZnQO
varistors.
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Fig. 3. The leakage current of Pr¢Oj-based

ZnO varistors during DC accelerated
aging stress; a' 1Ist, b: 2nd, ¢! 3rd, d:
4th, and e: 5th.
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Fig. 4. E-J characteristics of PrsO11-based ZnO
varistors before and after DC accelerated

aging stress.
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Table 2. The variation of V-I characteristic parameters of PreOu-based ZnO varistors before and

after DC accelerated aging stress.

Er:O3 content  Stress Kt Vima %LVima @ %o a I %Al
(mol%) condition (4A-h™*) (V/mm) (pA)
before 153.16 0 39.10 0 1.84 0
1st 0.07 153.07 ~-0.05 38.88 -0.56 0.88 -52.17
05 2nd 0.28 152.70 -0.29 38.23 -2.23 1.54 -16.30
3rd 0.79 152.34 -0.53 37.72 -3.53 1.79 -2.72
4th 246 151.84 -0.86 37.22 -4.81 1.92 435
5th 8.06 150.49 -1.74 3735 -4.48 6.17 235.33
before 177.12 0 28.02 0 3.88 0
Ist 2.56 176.48 -0.36 27.34 -2.43 7.34 89.18
10 2nd 21.38 172.56 ~2.57 23.22 -17.13 19.03 390.46
3rd 41.4 170.29 -3.86 21.43 -2352 21.29 448.71
4th 58.09 168.37 -4,94 20.63 -26.37 22.19 47191
5th 145.00 165.32 -6.66 15.58 -44.40 32.19 729.56
before 298.57 0 47.41 0 1.82 0
1st 0.12 298.32 -0.08 47.40 -0.02 1.36 -25.27
20 2nd 0.66 29752 -0.35 47.34 -0.15 2.16 18.68
3ard 1.04 296.88 -0.57 47.08 -0.70 2.28 25.27
4th 5.09 296.11 -0.82 46.30 -2.34 2.36 29.67
5th 12.47 297.03 -0.52 4547 -4.09 4.60 152.75
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