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Varistor Properties of ZPCCT-based Ceramics
Jong-Ah Park, Myung-Jun Kim, Jung-sun Ryu’, Choon-Woo Nahm
DongEui Uni., DongEui Uni. ECC’

Abstract

The varistor properties of the ZPCCT-based ceramics, which are composed of Zn-Pr-Co-Cr-Tb

oxides, were investigated with TbsO7 content in the range of 0.0~1.0 mol%. As TbiO: content is

increased, the ZPCCT-based ceramics exhibited very high densification based on increasing density in

the range of 5.73~5.84 g/cm®. The varitor voltage(Vima) and nonlinear exponent(e) was increased in

the range of 2809 to 751.8 and 29.8 to 44.4 with increasing TbsO:7 content, respectively. In particular,

the maximum « of 444 was obtained from 1.0 mol% Tb4O; and the minimum leakage current(/¢) of

1.0 pA was obtained from 0.5 mol% TbsOx.
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{(d) 0.75 mol%, (e) 1.0 mol%.

Fig. 1. Microstructure of ZPCCT-based ceramics with various TbsO; contents; (a) 0.0 mol%, (b) 0.25
mol%, (c) 0.5 mol%, (d) 0.75 mol%, and (e) 1.0 mol%.
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Table 1. Microstructural and V-I characteristic
parameters of ZPCCT-based ceramics
with various Tb4O; contents.

TbsO7 d I Vima Vg a Iy
content
(mol%) (pm) (g/cm®) (V/mm) (V/gb) (uA)

0.0 7.7 573 2809 22 264 15
0.25 68 575 3686 25 298 2.3
05 58 578 5120 30 374 10
0.75 50 581 641.1 32 435 14
1.0 48 584 718 36 444 36

a9 2& ThiO; H7FFel W& ZPCCTA A&t
gl 29] XRD #H"o|tt Th(0.92A)9} Pr(1.01A)2
Zn(0.74A) Bt} o} &utAo] 7] wiol vl @
Angek o]dd TbiOr% PrgOndl tH-#o] <4
2 "Ase] da Jztde FAo] Th-IHohid
(Thz03) 7 Pr-F b (Prz03) 22 ol A&S <
g 4 Ut

a9 38 TbhO; H7bel w& ZPCCTA Al
gxe] -] EAFAE e Aotk ThOr A
JbeFo) ZF7igtel whgl el ZAYAol FA AA
2 A ojd AdA e A= AFFF AfHL
o ujz A o] FAEHALEE A4E & Uk =T
ThiO7 A7 s} v)esle] ndA wikez gz
7t 0)%38 7] Wi E 14 UeEhiEol Vima
< 2809~751.8 V/mm ¥WHZ ZF7tstd). o] /&
ThiO; H7 el uwel d9) Zie] we JAF9
Z7tdl 710% Aoln, vta]lxg Mgtz &
ANEANE HEhA, Ve A AgeizoA 2
V/gb ol4deldx, ThO:d HstFe] F7E+E
M3 78t 1.0 mol% A7tE Mg zdAE
36 V/gb At} oA AV &4 UASE
a2 aul=

® Grain (ZnO)
i v Pr-rich phase (Pr:0s)

—~ o * Tb-rich phase (Th03) |
8 @ o bt . 1
) A TR ) I
g (b) ?kl §l av ) Y Y 7.2
oot * I
ﬁé © 3R s %o a9l
= (d) ?A;ll A FAZ A 2
© ¥ I3

20 30 40 50 60 70 80
Diffraction angle, 26 (deg.)

3" 2. TbOr H7Mgl mE ZPCCTA Azhax
¢} XRD ##; (a) 0.0 mol%, (b) 0.25
mol%, (c) 0.5 mol%, (d) 0.75 mol%, (e)
1.0 mol%.

Fig. 2. XRD patterns of ZPCCT-based ceramics
with various TbsO7 contents; (a) 0.0
mol%, (b) 0.25 mol%, (c) 0.5 mol%, (d)
0.75 mol%, and (e) 1.0 mol%.
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Fig. 3. E-J characteristics of ZPCCT-based

ceramics with various Th4O7 contents.
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Fig. 4. Nonlinear exponent and leakage current
of ZPCCT-based ceramics with various
Th4O7 contents.
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