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Abstract

The nonlincar properties and their stability of ZPCCD-based varistors,

7Zn0O PrsOn
mol%.

which are composed of

Co0O-Cr03-Dy=Os-based cecramics, were investigated in the Dy20s; content range of 0.0~2.0
The incorporation of Dy+O; greatly affected the nonlinear properties and the best nonlinearity

was obtained from 0.5 mol% Dy.Qs, with nonlinear exponent of 66.6 and leakage current of 1.2 rA.

Further addition of Dy2QOs deteriorated the nonlinear properties. In stability against DC accelerated
aging stress state: 0.95 Viwa/15070/24 h, the 0.5 mol% Dy.O;-doped varistor exhibited the highest

stability, in which the variation rate of varistor voltage and nonlinear exponent are -1.9% and

10.5%,

respectively. The remainder varistors resulted in thermal runaway due to low density of ceramics.
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Fig. 1. SEM micrographs of ZPCCD-based

varistors with various Dy2Os contents.

—_ 10 T T T T T T
g e
~Z Lot e
> 10} 1
N , ,,{-,’
83
o 107} 3
8
Y= ,
Q // —— 0.0 mol%
E 10" ,”' """" 0.5 mol% E
9] 1.0 mol%
2 ----- 2.0 mot%
[8a} 10" . . . . . . -
10° 10 107 10° 107 10" 107 107 10"
. 2
Current density, J (A/cm’)
a3 2. Dy:0; #7bakel wher ZPCCDAl wpgl 2
Ele] E-J 4.
Fig. 2. E-J characteristics of ZPCCD-based

varistors with various Dy2Oj contents.

l?v

(Vima)s> Dy.Oy H7}ako] ubel 394~
4366 V/mmel HYw & }6}031/} Dy.Oy H 7}
| whir Aol zhad w2 Axolr) whelmil
YEPN A%ngfnwm G7p Qo
reld 2~3 V Y e s AE g0

th. Dy.Os7b ®7bsiA] o8& “}‘JAH 9
U2 A (@)7h 452 Skor, AR KU, A
879 pAR 3 A VERWTE o]o wbs)A]
Dy.037F # 7t H}H,]/\ET’ 7 Az 2%
F7reraen, FAEAFE &

g

73kl

1

3

rr

o

o~
e
729

X

(e olm

S

ow Zos gobd

1073

A7) A A A 78} 8 =2 7], Vol. 16, No. 12, December 2003.

S 59 05 molbarh A7 whElzEe ) v
A57} 666, FAARIE 12 AR Y $4
9% geags. o Wese 4 mag
ZPCCE, ZPCCY A wg| 28X} =& v A4S
“heh 9L eHB 9l

O A~ & X
W=

x 1. Dy:Oy E7 kel w2 ZPCCDA wbg] 2
el mAFE W V-I 4 shekne,

The microstructural and V-I charac-
of ZPCCD-based

varistors with various Dy»O; contents.
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Table 2. Aging rate coefficient of ZPCCD-
based varistor with 0.5 mol% Dy»03
with DC accelerated aging stress.
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Table 3. The variation of VI characteristics of
ZPCCD-based varistor with 05 mol%
Dy»0Oy before and after DC accelerated
aging stress.
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4th 2195 -19 396 105 45 2838
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