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Electrical Properties and Stability of ZPCE Based Varistors

o o

2 B & oM
0

IE; N N Ty - = .
Choon-Woo Nahm’, Han-Soo Yoon’, Jung-Sun Ryu

Abstract

The electrical properties and stability of ZPCE varistors consisted of ZnO-PrgO;;-CoO-Er:0s
ceramics were investigated. ZnO-PreO1-CoO-Er20: based ceramics were sintered at 1300C and
1350, respectively, without and with 0.5 mol% Er:0s. The varistors sintered at 1300°C exhibited
a better nonlinearity than that 1350C. The varistors with Er:0s of 05 mol% exhibited a high
nonlinear exponent of 52.8. However, they easily degraded due to the low density below 8% of
TD. On the other hand, the varistors sintered at 1350C without Er:Os exhibited an extremely poor
nonlinearity, but the varistors with Er:Oz of 0.5 mol% exhibited a relatively good nonlinearity,
which the nonlinear exponent is 348 and the leakage current is 74 xA. Morever, they exhibited a
very high stability, which the variation rate of varistor voltage, nonlinear exponent, and leakage
current are -0.9%, -2.9%, and +2.7%, respectively, under the third stress (0.80 Vima/90T/12h)+
(0.85 Vima/115T/12h)+(0.90 Vina/120C/12h). Consequently, it was estimated that ZnO-PreOn-~
Co0O-Er0s ceramics will be usefully applied to develop the advanced PreOu-based ZnO varistors.
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Fig. 1. SEM microstructure of ZPC and ZPCE ceramics sintered at 1300°C and 1350°C. (A) 1300T,

(B) 1350, a: ZPC, and b: ZPCE.
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Table 1. |-V characteristic parameters of ZPC and ZPCE varistors

Sintering Samples Vima a 1)
Temperature (V/mm) (nA)
ZrPC 3374 29.7 282
1300C
ZPCE 416.3 52.8 938
ZPC 89 2.1 133.8
1350C
ZPCE 105.8 348 74
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Fig. 3. G-V characteristics of ZPC and ZPCE
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Fig. 4. Leakage current of (@) ZPC and (b) ZPCE
varistors sintered at 1350TC during the first
d.c. stress.
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Table 2. Varation of |-V characteristic parameters before and after various d.c. stresses of ZPC and
ZPCE varistors sintered at 1350C

Samples Stress Vima % OVima a %La I, %Al
conditions  (V/mm) (zA)
Before 89 0 21 0 133.8 0
1st 79 -112 20 -48 1356 13

ZPC 2nd 6.5 -270 19 -95 1391 40
3rd 58 -348 18 -14.3 140.2 48
4th 5.4 -393 1.8 -143 140.6 51
Before =~ 1058 0 348 0 74 0
1st 1059 0.1 356 23 53 -284

ZPCE 2nd 1054 -04 346 -0.6 6.7 -95
3rd 1049 -0.9 338 -2.9 76 2.7
4th 105.7 -0.1 29.1 -164 18.8 154.1
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