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Abstract

DC accelerated aging characteristics of PrgOi-based ZnO varistors, which are composed of ZnO+
PrgOn+CoO+Cr:03+Dy203 ceramics were investigated with CoO content in the range of 05~5.0
mol%. The varistors doped with 1.0 mol% revealing maximum value(66.61) in the nonlinear exponent
exhibited excellent stability, in which the variation rates of the varistor voltage, the nonlinear exponent
and leakage current are -1.93%, -10.48%, and +288.79%, respectively, under DC accelerated aging
stress, such as (0.85 Vima/115C/24h) H0.90 Vima/120°C/24h) H0.95 Vina/125°C/24h) H0.95 Vima/150°C/24h).
Next the varistors doped with 2.0 mol% exhibiting the nonlinear exponent of 47.39 showed high

stability.
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Fig. 1. E-J characteristics of PrgOii-based ZnO
varistors with CoO content.
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Fig. 2 The leakage current of PrsOn-based
ZnO varstors during DC accelerated
aging stress; a. lst, b: 2nd, ¢ 3rd,
and d: 4th.
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Fig. 3 SEM micrographs of PreO1-based ZnO
varistor ceramics with CoO content.
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Fig. 4. E-J characteristics of PrsOy;-based ZnO varistors with CoO content before and after DC

accelerated aging stress.
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Table 1. The variation of V-I characteristic parameters of PrsQp-based ZnQ varistors with CoO

content before and after DC accelerated aging stress.

CoO Stress Kr Vima %L8Vima @ %A a I %I,
content condition
(mol%) (pA- 1% (V/mm) (A
before 235.32 0 3550 0 494 0
Ist 1069 22816  -304 27.63 -2217 2536 41336
05 2nd 2858 22290 528 23.29 -3439 3925 69453
3rd Thermal runaway
before 223776 0 66.61 0 1.16 0
Ist 039 22296  -036 67.05 0.66 118 172
10 2nd 0.21 20210  -0.74 65.96 -0.98 172 4828
3rd 166 22117  -116 63.86 4,13 1.7 47.41
4th 7.82 21945  -1.93 59.63 -10.48 451 28879
before 181.92 0 55.33 0 0.12 0
1st 0.24 18013 -0.98 53.38 -352 030 15000
20 2nd 0.58 17958  -1.29 52.89 -4.41 034 18333
3rd 095 17895  -163 5176 -6.45 042  250.00
4th 2.31 18037 -085 47.39 -1435 070 48333
before 143.44 0 30.73 0 476 0
1st 8.60 13842  -350 27,01 -12.11 8.66 81.93
30 2nd 593 13706  -4.45 25.87 -1582 1031 11660
3rd 490 13572 -538 24.56 -2008 1330 17941
4th 2750 14059 -1.98 24.80 -1930 1436 20168
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