Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 15, No. 10, p. 876, October 2002.

] 15-10-8 |

ZPCDA HiglAEH Ma2iuiAo XN7A

Jm

dof

PrsO:://CoO H|2| A&k

Effect of PrsO11//Co0O Ratio on Electrical Characteristics
of ZPCD-Based varistor Ceramics

L}

(Choon-Woo Nah

M

<o
L)
m

an

Hyang-Suk Kim)

Abstract

The microstructure and electrical characteristics of ZPCD(ZnO-Prs01,~-CoO-Dy203)-based varistor

ceramics were investigated with various Prg0;1/CoO ratios and sintering temperatures. The density of

varistor ceramics with PrgOn=1.0 was almost constant with sintering temperature, whereas it was

increased noticeably in Prs011=0.5. Increasing PrsOn content enhanced the densification for any CoO

content and the density was greatly affected not by CoO content but by PrsO11 content. The varistor
ceramics with  Pre011/Co0=0.5/1.0 exhibited a higher nonlinearity than any other composition ratios. In
particular, the varistor ceramics sintered at 1350°C exhibited the best electrical properties, with

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

various Pre011/CoQ ratios.



J. of KIEEME(in Korean), Vol. 15, No. 10, October 2002.

A2A &7 100 Hz~2 MHz 9 dA &A=
A718 &F4e] d5d AW WL SiC A9t
AZ HB3S 03 pm A0z FEE AWHAETT
thE, 1100TelA 2087 €3 A% SEM
(82400, Hitachi)eZ wlAFZE F&AsIA
AARAYG AZNdE A7y =
1.56Cet/ MN e Cert= HI 2B Z o] &)
2 SEM® ¥l €, N YAt H2E ZHol9ke)

.

2]

FEMAF)E AAHAG[14] Azgse 2=
(o) =S5 E& 2XZEdoirl F3E AAHH
715 ol&dtd, ofz2y|d il g 4, p=W

0o/ (W-Wod(poE E° L Fr&eA A
e A, W =& A9 FA)Z T35l

ol
=,

3. 8% & ¥

a3 12 Pre01/CoO9 ZA4u¥ 242 = ot
2 ZPCDA whel=g Atz nyTF2E JE
W Aojrh, A 2 A% #BAG @A
7Zn0 ZAEH YYFozvkdE ded 2GS

i

YEFH AT Pre01/Co0 Eujdl #Agle] 22L&
Z7F Z74ge] met 2FAdL FEHNeY, 43
g ariz Z7ieksich. B39 CoOd ™3 PrsOu
"7t FUte 2FAE FAANFHLoY, FHY
PrsOu ol sl CoO #7MEe F71s AaZA4gd 2
A FEgs mAA Aoz eyt 3
Pre01=1.0¢] vlg]2E Mg iys 2F2Ee F
Zhel whel AmE A9 wggle] o] 2 X(Zn0,

0 =578 g/emV)ol 7174E w$ L e UEhu
o0, PrsOu=059 vzl 1350TCA 4 A3}
A d=7F F718trnh o2 A E o PreOnt 1.0
mol% HA7ME vlg| e Agtuas JulgeR 05
mol%o] W3 BgiAo] R s dojd A
o2 KA Alles EI[3]2 ZnO-PrsOu-CoOA
A Pr/Co=1/50°1" 12807, 1/20°1' 1320°C, 1/4°]
Areld 1350Cell Al HqataZde] dojdtin B st

o
he

Atk & Co F7tFol S71EFE AFLH2ZRE
W& F7 o a3vw B =i Afds
Pr/Co EH]olA Pro} CoRr} o] H7tAl 231#
Ber7t L& o2 Bol DyOs7l 718 443 A
qAE Alles 59 AFEAE TE L HAY +
ARt AAe wATEA HEgvEHE 3 14 &

E: 3 1. Prg011/CoO ZAuE 2ZA 2% wE ZPCDA vlel2g Agtdxe] mAFz V-
EAstetnle € EAAF(tan s ).

Table 1. Mcrostructure, V~I characteristic parameters, and dissipation factor(tand) of
ZPCD-based varistor ceramics with sintering temperature in various Prg01/CoO
ratios.

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

(mole ratio) () (g/em®)  (pm) (V/mm) (e A)
1300 4.85 6.9 328.6 154 30.7 0.099

0.5/05 1325 4.98 7.0 338.2 21.2 21.8 0.091
1350 5.48 127 170.8 13.2 21.3 0.071
1300 465 6.2 385.7 27.1 135 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 3.7 1104 5.9 72.8 0.232

1.0/0.5 1325 5.76 102 149.1 9.2 51.2 0.129
1350 577 164 68.8 5.7 2.7 0.184
1300 572 75 205.5 10.8 38.2 0.122

1.0/1.0 1325 5.76 12.1 193.1 19.0 21.7 0.091
1350 5.76 16.0 103.1 87 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 PrsOn/CoO ratios.
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Fig. 3. Varistor voltage of ZPCD-based vari-
stor ceramics with sintering tempe-
rature in various Prg011/CoQ ratios.
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Fig. 5. Leakage current of ZPCD-based vari-
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