Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 17, No. 11, p. 1167, November 2004

o 17114

Zn—-Pr-Co-Cr-Er
7|

AsHEA Bl2|AE 9] MK A

ot Mol o|lx|=

~d259 H

Effect of Sintering Temperature on Electrical Stability against Surge Stress
of Zn-Pr-Co~Cr-Er Oxides-based Varistors

< ola
HES

!
g&ot,

3

{Choon-Woo Nahm'?, Jong-Ah Park', and Dea-Hoon Yoo')

Abstract

This paper reports the variations of varistor voltage, nonlinear exponent,
of  ZnO-PrsOn-CoO-Cr:03-Er:0:(ZPCCE)-based varistors

dissipation factor against surge stress

leakage current, and

manufactured with the variations of sintering temperature. It was found that the variations of electrical

parameters against surge stressing current of 100 A/cm*(8x20 ns) is not so large under the surge
stress of 700 times. Among varistors, specially the varistor sintered at 1340°C exhibited the smallest

variations,

ratiolVe/Vima) of all varistors was less than 2.
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Schematic of a surge test system.
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Fig. 2. Typical surge current waveform.
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Fig. 3. SEM micrographs of ZPCCE-based
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sintering temperature: (a) 1335 C, (b)

1340 T, and (c) 1345 T.
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Table 1. Electrical characteristic parameters of ZPCCE-based varistors with the variations of

sintering temperature before and after surge stress.

Sintering No. of K Vima %6 Vima a oa %Al tand % Atand
temp. Surge stress (V) (LA
initial - 412.0 0 60.85 0 0.35 0 0.0439 0
100 1.68 1429 0.22 5979 -1.74 0.35 0 0.0493 12.30
1335C 300 168  413.0 0.24 5980 -1.73 034 -286 00479 911
500 169 4128 0.19 5977 -1.77 033  -571 00449 228
700 1.69 4128 0.19 2977 -1.77 033 -571 00491 11.85
initial - 344.0 0 56.24 0 0.32 0 00533 0
100 1.70 3449 0.26 5516  -1.92 029 -938 0.0540 1.31
1340°C 300 1.72 3449 0.26 5557 -1.19 030 -625 00523 -1.88
500 172 3450 0.29 5518 -1.88 031 -3.13 00492 -7.69
700 1.72 3458 0.23 56.37 0.23 0.32 0 0.0496 -694
initial - 266.1 0 4948 0 0.74 0 0.0600 0
100 1.73 2659 0.08 4705 -491 0.75 1.35 0.0641 6.83
1345C 300 1.74 2659  -0.08 4705 491 068 811 0.0707 1783
500 1.74  266.0 0.04 4745 -4.10 070 -541 0.0687 1450
700 1.74 2660 -0.04 4707 487 069 -676 0.0701 16.83
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Fig. 4. E-J characteristics of ZPCCE-based Fig. 5. Average grain size and varistor voltage of
varistors  with  the variations of ZPCCE-based varistors with the
sintering temperature. variations of sintering temperature.
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