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Varistor Properties of ZPCCL-based Ceramics
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Abstract The varistor properties of ZPCCL-based ceramics were investigated at different La,Os contents in
the range of 0~2.0 mol%. As La,O; content increased, the ceramic density greatly increased in the range of
4.71~5.77 g/lem® and the varistor voltage greatly decreased in the range of 503.5~9.4 V. The varistor with
0.5 mol% La,03 exhibited good nonlinearity, in which the nonlinear exponent is 81.6 and the leakage current
is 0.2 t/A. Furthermore, the varistors exhibited the high electrical stability, with %AVia=-1.1%, %A0=-3.7%,
and %41, =+100% for DC accelerated aging stress condition of 0.95 V;,a/150°C/24 h.

Key words La,Os, Stability, DC accelerated aging stress, ZPCCL-based ceramics.
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Fig. 1. SEM micrographs of the varistors for different La,O; contents; (a) 0 mol%, (b) 0.5 mol%, (c) 1.0 mol%, and (d) 2.0 mol%.
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Fig. 2. XRD patterns of the varistors for different La,O3
contents; (&) 0.0 mol%, (b) 0.5mol%, (c) 1.0 mol%, and (d)
2.0 mol%.
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Fig. 3. Current density-Electric field characteristics of the
varistors for different La,O; contents.
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Fig. 4. Nonlinear coefficient-current densitycharacteristics of
the varistors for different La,O3 contents.
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0.5mol% L&0s.
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0.5mol% LaO; after DC accelerated aging stress.
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Table 1. Microstrucrural and V-l characteristic parameters of the varistors for different La,0O5; contents.

LayO3 contents

(mol%) plglem’) d(zam) Vama(V/mm) Var(V/gh) o L (uA)
0.0 471 4.0 5035 2.0 63.0 21
05 5.40 6.9 4272 2.9 816 02
1.0 5.77 7.9 108.0 0.9 71 50.6
20 5.77 85 9.4 0.08 3.1 100.2

Table 2. Variation of V-1 characteristic parameters of the varistors after DC accelerated aging stress; (a) 0.0 mol% L&0s and (b)

0.5mol% La0s.

LayO3 contents

(mol%) Stress state Vima(V/mm) %AV 1ma o %A IL(uA) %Al

0.0 Before 503.5 0 63.0 0 21 0
1st Therma runaway

05 Before 427.2 0 81.6 0 0.2 0
1st a24.7 -0.6 81.2 -05 0.1 -50
2nd 424.0 -0.8 80.1 -1.8 0.1 -50
3rd 4232 -0.9 78.1 -4.3 0.2 0
4th 422.3 -1.1 78.6 -3.7 0.4 100
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