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DC Accelerated Aging Characteristics of Praseodymium-Based ZnO Varistors Doped with Dy.0s
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Department of Electrical Engineering, Dong-Eui University

Abstract - DC accelerating aging characteristics
of praseodymium-based ZnO varistors doped wi-
th Dy203 were investigated with sintering time.
The wvaristor sintered for 1h exhibited the
highest nonlinearity, with a nonlinear exponent
of 66.61 and a leakage current of 1.16 uA,
whereas they did not exhibit relatively high st~
ability. The varistor sintered for 2h having
nonlinear exponent of 5481 and leakage
current of 2.52 gz A showed very excellent
stability, which the variation rates of varistor
voltage, nonlinear " exponent, and leakage
current are -1.19%, -4.00%, and +75.79% for
2h, under DC accelerated aging stress, such as
(0.85Vima/115C/24h)+(0.90 Vina/120T/24h)
+(0.95 Vima/125C/24h)+0.95 Vima/150C/24h).
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Fig. 1. Microstructure of praseodymium-based
7ZnO varistors containing Dy20sz with
sintering time. .
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Fig. 2. E-J characteristics of praseodymium-
based ZnO varistors containing Dy:203
with sintering time.
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Fig. 3. Leakage current of praseodymium-based
ZnO varistors containing Dy203; during
DC accelerated aging stress with sinte-
ring time. a: 1st, b: 2nd, ¢! 3rd, and

d: 4th.
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Fig. 4. E-J characteristics of praseodymium-
based ZnO varistors containing Dy203

before and after DC accelerated aging
stress with sintering time.
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Talbe 1. Variation of V-I characteristic parameters of praseodymium-based ZnO varis-
tors containing Dy20s with sintering time before and after DC accelerated

aging stress

Sintering Stress Vima % A Vima a %A a I %A

time condition

(h) (V/mm) (¢A)
before 223.76 0 66.61 0 1.16 0
1st 222.96 -0.36 67.05 0.66 1.18 1.72

1 2nd 222.10 -0.74 65.96 -0.98 1.72 48.28
3rd 221.17 -1.16 63.86 -4.13 1.71 47.41
4th 219.45 -1.93 59.63 -10.48 4.51 288.79
before 178.97 0 54.81 0 2.52 0
1st 178.77 -0.11 54.60 -0.38 2.00 -20.63

2 2nd 178.53 -0.25 54.88 0.13 1.92 -23.81
3rd 178.02 -0.53 53.29 -2.77 2.06 ~18.25
41h 176.84 -1.19 52.62 -4.00 4.43 15.79
before 143.53 0 46.48 0 3.49 0
1st 143,34 -0.13 46.60 0.26 2.82 -19.20

3 2nd 143.11 -0.29 46.22 -0.56 3.14 -10.03
3rd 142.93 ~0.42 46.10 -0.82 4.03 15.47
4th 146,11 1.80 41.10 -11.57 5.31 52.15
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