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Abstract

The I-V characteristics of ZnO-PreOn-CoO-Dy:0;3

based varistors were investigated in the

Pre01/CoO composition ratio range of 0.5/0.5 to 1.0/1.0 and sintering temperature range of 1300 to 135
0C as the basic study to develop the advanced PreéOn-based ZnQO varistors. All varistors except for
Pre01/CoO = 05/1.0 exhibited the best I~V characteristics at 1325C. However, the varistors with
PreOn/CoO = 05/1.0 exhibited the best 1-V characteristics at 1350C. The varistors with Pre01/CoO =
0.5/1.0 of all varistors exhibited the best [~V characteristics, which the nonlinear exponent is 36.9 and

the leakage current is 7.6 #A. Therefore, it was estimated that ZnO-PrsOn-CoO-Dy-Os ceramics with
Prs01/Co0 = 0.5/1.0 will be usefully used as varistor materials in the future.
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£4. (a) 0505, (b) 0.5/1.0, (¢) 1.0/0.5, and (@) 1.0/1.0
. Electric field(E)-current density()) characteristics of ZnO-PrsOn~CoO-Dy:0s based varistors with
sintering temperature in various PreOy/CoQ composition ratios. (@) 0.5/0.5, (b) 0.5/1.0, (c) 1.0/0.5,
and (d) 1.011.0. '
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Table 1. |-V characteristic parameters of ZnO-Prs011-CoQO-Dy.0; based with sintering temperature in
various Prs0y1/CoO composition ratios
Prs01/CoO Sintering
Vima(V) a (g A)
(mole ratio) Temp.(T) i e
1300 335.0 158 35.2
05/05 1325 339.7 20.1 26.7
1350 169.4 127 239
1300 383.4 241 213
05/10 1325 346.7 309 176
1350 1574 36.9 76
1300 1103 59 739
1.0/05 1325 1489 3.1 52.0
1350 69.0 58 730
1300 205.4 108 386
10/10 1325 192.9 188 227
1350 102.6 84 625
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Varistor voliage of ZnO~Prs0u~CoO-Dy-Os
based varistors with sintering temperature in

various PrsOn/CoO composition ratios.
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3. Nonlinear exponent of ZnO-Prs011-CoO-Dy2
O3 based varistors with sintering temperatu-

re in various PrsO1/CoO composition ratios.



vzl 2Ele] vHA X$E: derd Aotk HIAA
A4E vlel 28 e 1-V setug FAA s o
# RoezA “vlE2y” gt 2AY SWgHE
59 2 27 Y 28 UM A B A
24 29ddA 2 g BEA O34 e g
HAA A5e BAHos AF7 s W
olH APAYe] EAd dste Aoz Aol
Qud o gte 1o "k wAN A5 AFAS
BRolA e oul: oAk AN &ubed ulo)
A2® AZUe A &usk welolrn AYR
W] YAl A qlAe] AwAteiol Ak HAYL
AT AP AR ARE A sjolojxy
AR dA PEa AW ALGe ST
W g PEeE vLE Aol Hlsd WA
Z7AA T FAlel Fold e wpolojz AH G
gydss 8ex 243k gA A =98y
g wpolojag AL dAA BEsE
SR Fold g npolojx WG HUASE
ulgo] A FolxA Ath— w2 FHAA
Ach—o] u HYA: Bl g AR
Fowler-Nordheim E19 % A#2 3tx, gudk ulo)

80— v .
~ 701 7
< v
= O _a o505 ]

- —o—0.5/1.0 "
b | N
g >0 —A—1.0;0.5
—v—1.0/1.0

= ]
o _—
& 30f !
)
! o -
3 20" \\O -1

10 .

1300 1325 1350
Sintering temerature ()

28 4. PreOn/CoO Z=MH|H AZ22To W Zn0
-Prs01-CoO-Dy,03 Bl2| AE|2] SMA R,

Fig. 4. Leakage current of ZnO-PrsO1~CoO-Dy.0;
based varistors with sintering temperature in
various PrsQ1/CoO compostion ratios.
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