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DC Accelerated Aging Characteristics of ZnO-Pr¢O1 Based
Varistor Ceramics.

Hyang-Suk Kim', Choon-Woo Nahm
Dongeui Uni.

Abstract

The stability against DC accelerated aging stress of Dy203-doped ZnO-PresOj1-based varistor ceramics
was investigated. The calculated nonlinear exponent{ @) in varistor ceramics without Dy20; was only
49, whereas the a value of the varistors with Dy:03 was abmptly increased in the range of 488 to
586. The varistor ceramics with Dyz03 content of 1.0 mol% exhibited maximum e, reaching 58.6,
whereas they exhibited very poor stability. While, The varistor ceramics doped with 0.5 mol% Dy20;
exhibited not only the high nonlinearity, which the « is 553 and the leakage current is 0.1 #A, but
also the highest stability, which the variation rates of varistor voltage and nonlinear exponent are

-0.8% and -14.3%, respectively, under DC accelerated aging stress, 0.95 Vima/150°C/24 h.
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Fig. 1. Microstructure of Dy:03-doped ZnO-
PrsO11 based ZnO varistor ceramics.
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Table. 1. V-I‘ characteristic parameters of
Dy:0s-doped ZnO-PrsOpnn based
varistor ceramics doped with.

Dy203  Vima Veb a I,
content

(mol%) (V/mm) (V/gb) (pA)
0.0 45.0 082 49 845
05 1819 2.64 55.3 0.12
1.0 3383 2.84 586 0.74
20 480.9 221 488 1.10
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Fig. 3. The leakage current of PreOji-based ZnO varistor ceramics during DC accelerated aging

stress; a' 1st, b’ 2nd, ¢’ 3rd, and d: 4th.
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Table 2. The variation of V~I characteristic parameters of Pr¢On-based ZnO varistor ceramics
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with Dy20: content before and after DC accelerated aging stress.
Dy:0;  Stress Kr Vima %AVima @ %A a I, %Al
content  condition
(mol%) (eA - h™" (V/mm) (1A
before 45.0 0 49 Q 855 0
1st 38.1 334 -25.8 38 -225 100.0 17.0
0.0 2nd 49 32.2 -284 37 -245 100.0 170
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4th -81.6 372 -17.3 42 -14.3 93.8 9.8
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1st 02 180.1 ~-1.0 53.4 -34 03 1500
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10 before 3383 0 586 0 0.74 0
) Ist Thermal runaway
20 before 480.9 0 488 0 1.10 0
) 1st Thermal runaway
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