Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 18, No. 9, p. 815, September 2005.

Glass &7t2ko] & ZnO Hi2lAE 9 HI|H 5Y

Electrical Properties of ZnO Varistors with Variation of Glass Addition

=, ta 1 1 2
Z R oY drabgk’ o]l Mz

(Hyun-Moo Cho'?, Jong-Deok Lee', Sang-Man Park', and Sung-Gap Lee?)

Abstract

ZnQ varistor ceramics were fabricated with variation of addition of glass—frit amount and the
sintering temperature was 1100 C. The average grain sizes were showed increased from 86 m to 10
¢m, and varistor voltages were decreased from 506 V to 460 V by added amount of glass—frit.
Nonlinear coefficient a, of all were with increasing the amount of glass—frit more than 70, in case of
added on 0.03 wt% glass—frit was 83. And leakage current were less than 1 pA with applied at 82 %
of varistor voltage. The clamping voltage ratio of the specimens added 0.03 wt% glass—frit was 1.41 at
applied 25 A [8/20 us]. In the specimen added 0.03 wt% glass-frit, endurance of surge current and
deviation of varistor voltage were 6200 A/cw, A-167 %, respectively and clamping voltage ratio was
2.33. In the specimen added 0.03 wt% glass—frit were superior to any other compositions on High
Temperature Load Test(HTLT) for 1000 hr at 85 T, and deviation of the varistor voltage were A-1.29 %,
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Fig. 1. Sintered density of ZnO varistors with

variation of glass—frit.
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Table 1. Clamping voltage properties of ZnO
varistors with variation of glass—frit.

H7V#| o | 001 | 002 | 003 | 0.05
FB (wt%6) [ (wt26) | (wt%) | (wt%6) | (wt26)
VinalV] | 506 | 492 | 484 | 477 | 460

Vel V] 738 | 706 | 692 | 672 | 658
Ve/Vima | 146 | 144 | 143 | 141 | 143

E  2.Zn0 vy 2¥ Y AgAY 5A.
Table 2. Clamping voltage properties of ZnO
varistors with variation of glass—frit.

274 0 | 001 | 002 | 003 | 005
TR (wt9%) | (wt96) [(wt26) | (wt%) | (wt26)
Vima [V] | 506 | 492 | 484 | 477 | 460
Lea [A/crf] | 6200 | 6200 | 6200 | 6200 | 6200

Ve [Vl | 1250 | 1186 | 1152 | 1152 | 1104
Ve/Vima | 247 | 241 | 238 | 233 | 240
Vima [V] | 485 | 481 | 474 | 469 | 448
AVima [9%) | -4.15 | -2.24 | -2.06 | -1.67 | -2.61
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High temperature load test of ZnO
varistors with variation of glass—frit.
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Table 3.

TeRANY T oulAzE A WaE,
Deviation of varistor voltage after High
Temp. and Load Test with variation of
glass—frit.
s o

(wt%)

0.01
(wt%)

0.02
(wt9s)

0.03
(wt96)

0.05

2a (wt%)

Al A

477 | 471 | 469 | 466 | 462

A1 457 | 459 | 460 | 453

| o

AVima(9%) | <100 | 297 | -2.13 | -1.29 | -1.95
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