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A Study on the Stability of Praseodymium—Based Zinc Oxide
Varistor with Yittria Additives

HER, o &=
(Choon-Woo Nahm, Choon-Hyun Park)

Abstract

The stability of paraseodymium-based zinc oxide varistor consisting of Zn-Pr-Co-Cr-Y oxide was
investigated according to yttria additives under different stress conditons, such as 0.8Vima/373K/12h
and 0.85V1na/393K/12h. Wholly, all varistor after the stress showed nearly symmetric and stable I-V
characteristics. Particularly, in the case of 2.0mol% and 4.0mol% yttria-added varistor showing a good
I-V characteristics, the varation rate of varistor voltage were less 1% and that of nonlinear coefficient
were about degree of 5%, and what is remarkable, leakage current with increasing stress time during
the applied stress was almost constant. In the light of these facts, it is estimated that varistor
constituents having 2.0mol% and 4.0mol% yittria, respectively, will be utilized to various application
fields. ’

Key Words(ZR2&01) : Praseodymium-based zinc oxide varistor(Zald2CIEH &t8joted uia|AE),
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Fig. 1. I-V characteristics before and after the
stress; a : initial, b : 0.8V1ma/373K/12h,
¢ : 0.8Vima/393K/12h
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Table [-V characteristic parameters before and after the stress
Y203 contents Stress condition Bias Vima a 1,
(mol%) (V) (¢A)
initial 4581 409 | 10082
0.8 Vima / 373K / 12h Forward 4581 409 | 10043
00 0.85 Vima / 393K / 12h 4553 409 | 101.41
initial 46.16 412 | 101.39
08 Vima /373K / 12h Reverse 45.86 408 | 10253
0.85 Vima / 393K / 12h 46.30 416 | 101.68
initial 3355 345 | 11948
0.8 Vima / 373K / 12h Forward 32.06 3.33 120.31
05 0.85 Vima / 393K / 12h 32.33 339 | 12049
initial 33.90 3.50 116.79
08 Vima /373K / 12h Reverse 33.00 344 | 11818
0.85 Vima / 393K / 12h 32.26 340 | 11914
initial 7117 7.87 64.29
08 Vima / 373K/ 12h Forward 68.77 7.46 68.58
10 0.85 Vima 7/ 393K / 12h 68.90 754 66.42
initial 71.30 789 63.95
08 Vima /373K / 12h Reverse 69.92 7.69 70.05
0.85 Vima / 393K / 12h 69.83 784 68.06
initial 24971 | 4099 222
08 Vima / 373K / 12h Forward 24840 | 3994 251
20 0.85 Vima / 393K / 12h 24724 | 3932 261
initial 25081 | 4207 2.01
08 Vima / 373K / 12h Reverse 24951 40.60 2.29
0.85 Vima / 393K / 12h 24835 | 4047 243
initial 683.30 | 9145 [ 50.66nA
08 Vima / 373K / 12h Forward 681.10 | 8689 | 61.44nA
40 085 Vima / 393K / 12h 67968 | 86.43 | 65.55nA
initial 68754 | 9325 | 50.36nA
08 Vima /373K / 12h Reverse 686.27 | 9383 | 63.50nA
0.85 Vima / 393K / 12h 684.12 | 9163 | 8462nA
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