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Abstract

La)-doped ZnO varistors

were investigated at different sintering temperatures in the range of 1230~1300TC. As the sintering

temperature increased, the sintered density increased from 550 to 5.77g/cm3,
decreased from 7779 to 108.0 V/mm, the nonlinear coefficient decreased from 77.0 to 7.1, and the
leakage current increased from 0.4 nA to 50.6 uA. On the other hand, the donor concentration increased
from 0.90x10"® to 2.59x10'%/cm’ and the barrier height decreased from 1.89 to 0.69 eV with increasing
temperature. The stability of nonlinear electrical properties was obtained from sintering temperature of
1260C. The varistors sintered at 1260°C marked the high electrical stability, with %6 AVima=+1.9%, % Aa=
-10.6%, and % AL =+20% for DC accelerated aging stress state of 0.95Vima/150°C/24h.

the wvaristor voltage
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Fig. 1. SEM micrographs of the varistor ceramics for different sintering
temperatures.
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Table 1. Microstructure, V-I, and C-V characteristic parameters of the varistors for different sintering

temperatures.

Sintering p d Vima Veb a I Ny N; @y t
temperatur(‘C) (g/cm®) (um) (V/mm) (V/gh) ©A)  10%em®  (10%em®  (eV)  (nm)
1230 550 41 7779 3.2 779 04 0.90 3.98 189 445
1245 5.64 45 6657 3.0 571 07 103 4.09 173 397
1260 5.70 52 52%.1 2.7 492 10 116 432 172 372
1300 5.77 79 1080 0.9 71 506 259 4.04 067 156
A4 50 pA olHow FAHs HisteE AHE Z7tel wE Aoty AALE] wE C-V EA
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Fig. 2. J-E characteristics of the varistors for
different sintering temperatures.
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Table 2. Variation of V-I characteristic parameters after DC accelerated aging stress of the
varistors for different sintering temperatures.

Sintering Stress  Kr Vima A%Vima a Aad% I A %I
temperature(C) state WAL (V/mm) (nA)
before - 779 0 79 0 04 0
1st 0.04 775.0 -0.4 716 04 0.2 -50
1230 Znd 0.72 7739 -05 767 -15 0.2 =50
3rd 7.31 7715 -0.8 732 6.0 0.2 -50
4th Thermal runaway
before - 665.7 0 571 0 0.7 0
1st 0.09 663.1 -04 958 -2.3 0.8 14.3
1245 2nd 0.25 661.8 -0.6 564  -1.2 0.8 14.3
3rd 2.05 660.2 -0.8 543 -49 0.8 14.3
4th Thermal runaway
before - 525.1 0 92 0 1.0 0
1st 0.22 523.1 -0.4 435 -14 1.0 0
1260 Znd 0.23 521.9 -0.6 482 -20 0.9 -10
3rd 1.17 520.6 -0.9 473 -39 1.1 10
4th 3.84 534.9 19 440 -10.6 1.2 20
= VAL AR 5 addesh s el 5 2. WA ASE 2892, 1230~1260T 4
7b ghastA Har, el wel AR EIE gd e BALTAN TAHOZT 50 o|FoT wo e 1}
sRHoR dAvk 4T enA gAY ARdE BRIt el 130Tl AE 10 oldz #7239
7b Eoldnh w2 AFE F& Gl A3 FID R TN
AetEdte]l STy dstel o AFdHE ° 3 FAATE TR0, 1230~1260C &4
o] o] flth Ziu B dyeln mw, b LEAA 2AHo® 1 pA olFtE W ghe uE
2B 2Z9E FAAFI FEFE ET8 Welth 23y 1300C A= 50 pA ol om =
i, 42k 2Ed s dEFTE dojgtie Abde o 23 Z7}srgd et
54 SErEst el ddHes d9s 4 EUFEE 090x10%~250x10%em’z  Z7}
Ho1 ®HylE ofHrt e, FHzolE 189~069 eVE FistIlrh
5. A7IA FAHL £E2E 1260ColA 7Y
> = ¢tor, 7Eds 2EdHS 0.95Vima/150T/24h
4. 2 = o A ut B A WL +1.9%, HAE A5
n-Pr-Co-Cr-La {\l—ﬂ—%ﬂ] H]—E]Z:E‘]Eq X‘j7]7§, tﬂﬂ'%% 7106%, *‘T‘g;ﬁ‘rer Eﬂi’%% "20%93\‘:]'
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