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A Study on the Improvement of the Electrical Stability Versus
MgO Additive for ZnO Ceramic Varistors
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Abstract

The degradation characteristics of MgO additive for the ZnO ceramic devices fabricated by the

standard ceramic techniques are investigated in this study. These devices were made from basic

Matsuoka’s composition. Especially, MgQ was added to analyze the degradation characteristics and

devices were sintered in air at 1200°C. The conditions of DC degradation test were 115+2C for 12h.

Using XRD and SEM, the phase and microstructure of samples were analyzed, respectively. The

elemental analysis in the microstructures was performed by EDS, E-J analysis was used to determine

@. Frequency analysis was accomplished to understand the relationship between Rg and Rs with the

electric stress at the equivalent circuit.
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Table 1. The compositions of ZnQ ceramic devices
[mol%] x = 00, 05, 1.0, 2.0.
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Fig. 1. The density of ZnO devices as a function of
the content of MgO.

z A 0
. P N 2.0 mol%
2 = R o~ -
5 8lal § , 8§ ¢
£ sl fl 3 | 58 o 1.0 moi%
«©
2 o
g ,. )y 05 mol%
£ (100)e P (101} °(103)
- 3 0(110) Se sor12)
0.0 mol% i ‘< 102) J ; ®(201)
T T M
20 30 40 50 60 70 80

20 [degree]

a3 2. MgO F7t%o] wE 7n0 2:2ke] XRD #1E,
Fig. 2. The XRD pattern of ZnO devices as a function
of content of MgO [@:ZnO, [Ispinel, 1K & -Bil.



J. of KIEEME(in Korean), Vol. 15, No. S, May 2002.

Density = D [g/cm®] W MgO2ol H7bekel wab (311), (511) o] 3] :11;0)
ST M s e Shrhel Wek: RAXY HuY AR Holurlz

o714 Di: 283 2z9 A#e ¥7] Fo A,
Si o Adzxd Age B Soxe AP ML 4x 3
=]
-

& e 55 g/em’e
Fol Frhgtel wet

Ak Wi okgre) gas wad.  @00mo% (o) 05 mol%

¥ 23t MgO UM whir XA FEEA
(X ray diffraction analysis) ZAiiA durzel
Zn0 Aetd e H35 »oFEdg WA Zn0 ¥ A=
o ASRE, Fge wAd 0D# (100¢ Web .
Fre Ak MgO #7h#ol 10 mol%s7bxl Z7hal (©) 1.0 mol% (@ 20 mol%
IL}E]— _?_ﬁu}]ffoko] (101)01]}\1 ;S;(]— (100) ﬁli7} )E]'EH agl 3.MgO 737]"76]:0“ [1;}_5‘_; 7n0 _/;\_;(]_94 n],{ﬂ:TL}_.
Aoz AAC AN 20 mol%el A3z Al (101)
HZ27k o AZE BAFET A9 A gigA iz

# 5

Fig. 3. The microstructures of ZnQO devices as a
function of the content of MgO.
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Fig. 4_The distribution of the elements obtained by mapping analyses at MgO of 0.0 and 2.0 mol%.
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Table 4. Characteristic parameters for voltage-current and degradation tests.

MgO arel 28 A9 Vo [V] HAEAF a

content EEES 43 &

moi%] Ak A = % A g R
0.0 262.4 236.0 141.1 33.04 5.66 2.86
0.5 2334 233.4 2171 44.13 35.70 9.35
1.0 282.5 282.5 267.9 39.89 35.35 9.96
2.0 310.1 306.1 2822 34.52 27.40 6.25
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