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Abstract

The microstructure and electrical characteristics of ZPCI{ZnO-PreO:11-CoO-Dy203)-based varistor
ceramics were investigated with various Pre01,/CoQO ratios and sintering temperatures. The density of
varistor ceramics with PréOu=1.0 was almost constant with sintering temperature, whereas it was
increased noticeably in PrsOn=0.5. Increasing PreOu content enhanced the densification for any CoO
content and the density was greatly affected not by CoO content but by PrsOn content. The varistor
ceramics with PrsO1/Co0=0.5/1.0 exhibited a higher nonlinearity than any other composition ratios. In
particular, the varistor ceramics sintered at 1350C exhibited the best electrical properties, with

nonlinear exponent of 37.8, leakage current of 7.6 zA, and tand of 0.059.
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Fig. 1. Microstructure of ZPCD-based varistor ceramics with sintering temperature in

various PreO1/CoO ratios.
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Table 1. Mcrostructure, V-I characteristic parameters, and dissipation factor(tandé) of
ZPCD-based varistor ceramics with sintering temperature in various PreO1/CoO
ratios.

Pr/Co Sintering d Vima @ Ie tan &
Temp.

(mole ratio) () (g/em®)  (sm)  (V/mm) (uA)
1300 485 6.9 328.6 15.4 30.7 0.099

0.5/0.5 1325 4.98 7.0 3382 212 21.8 0.001
1350 5.48 12.7 170.8 13.2 21.3 0.071
1300 465 6.2 385.7 271 135 0.090

0.5/1.0 1325 494 6.8 348.0 346 125 0.080
1350 5.60 155 158.2 37.8 54 0.059
1300 571 87 1104 59 72.8 0.232

1.0/05 1325 5.76 10.2 149.1 9.2 51.2 0.129
1350 5.77 16.4 68.8 5.7 729 0.184
1300 5.72 75 205.5 10.8 3RB2 0.122

1.0/1.0 1325 5.76 12.1 193.1 19.0 217 0.091
1350 5.76 16.0 103.1 8.7 58.3 0.125
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Fig. 2. Electric field(E)-current density(/J) characteristics of ZPCD-based varistor ceramics with
sintering temperature in various PrsO1/CoQO ratios.
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Fig. 3. Varistor voltage of ZPCD-based vari-
stor ceramics with sintering tempe-
rature in various PrgO1n/CoO ratios.

s

)

Nonlinear exponent, o
8

(=]
T

1300 1325 1350

Sintering temperature (T)

a2 4. PrsOn/CoO ZAHYE 42Z2xd 9w
ZPCDA npel&e Aglel o] v)ad =4

Fig. 4. Nonlinear exponent of ZPCD-based
varistor ceramics with  sintering
temperature in various Pre01/CoO
ratios.

o BXE Jehldrh ofdl w3t PreOn/CoO
=05/1.0¢0 w26 AgHize dAHes A 7
el 22ex HHdA e 2449 wEAaH A
gl o) vld B& ¥AN ALE dehder,
2F&E7F F7Hgel we 9Fd At 484
o2 Frtste A& JEhlT. 1350TelA 7H

SYPITIIIL
_ /<;+

Leakage current, I,(nA)

1300 i

(e

25 1350

Sintering temperature (T)

a8 5. Pri0n/Co0 ZAHE 4ZLxd wa
ZPCDA ®rel 28 Agte)2e +AHH |

Fig. 5. Leakage current of ZPCD-based vari-
stor ceramics with sintering tempe-
rature i various PreO1/CoO ratios.
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Fig. 6. Dissipation factor(tand) of ZPCD-based
varistor ceramics with sintering tem-
perature in various PrsOn/CoQ ratios.
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