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Effect of Sintering Temperature on Electrical Properties of
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Abstract

The electrical properties of PreQni-based ZnO varistors consisting of ZnO-PrsO11-CoO-Cr:03-Er:03
ceramics were investigated with sintering temperature in the range of 1325~1345C. As sintering
temperature is raised, the nonlinear exponent was increased up to 13357T, reaching a maximum 70.53,
whereas raising sintering temperature further caused it to decrease, reaching a minimum 50.18 and the
leakage current was in the range of 1.92~4.12 pA. The best electrical properties was obtained from
the varistors sintered at 1335C, exhibiting a maximum (70.53) in the nonlinear exponent and a
minimum (1.92 #«A) in the leakage current, and a minimum (0.035) in the dissipation factor. On the
other hand, the donor concentration was in the range of (0.90~1.14)x 10" cm™, the density of interface
states was in the range of (269~3.60) <10 cm * and the barrier height was in the range of 0.77~
121 eV with sintering temperature. With raising sintering temperature, the variation of C-V
characteristic parameters exhibited a mountain type, reaching a maximum at 13407C.

Conclusively, it was found that the V-I, C-V, and dielectric chracteristics of PrsOn-based ZnO

varistors are affected greatly by sintering temperature.

Key Words : PrsOsi-based ZnO varistors, Sintering temperature, Nonlinear exponent, Leakage current,
Dissipation factor
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Fig. 1. SEM micrographs of Pr¢On-based ZnO

ceramics with sintering temperature.
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Table 1. Microstructural parameters of PreOn-
based ZnQO ceramics with sintering
temperature.

Sintering d o S P

temperature

(C) ( pm) (g/cm’) (%) (%)

1325 511 4.87 14.84 15.74

1335 845 5.30 17.71 8.30

1340 9.69 5.36 18.13 7.27

1345 12.57 542 18.35 6.23
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Fig. 2 E-J characteristic of PrsOn-based ZnO

varistors with sintering temperature.
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Table 2. V-] and C-V characteristic parameters of PrsOu-based ZnO varistors with sintering
temperature.

Sintering Vima Vb @ I Na N o t

temperature

() (V/mm)  (V/gb) (#A)  (10%m®) (10%cm™) (eV) (nm)

1325 41497 212 61.09 412 0.99 2.69 0.77 26.94

1335 301.62 255 70.53 1.92 0.90 3.14 117 34.95

1340 24241 235 61.23 282 1.14 3.60 121 3157

1345 211.47 2.66 50.18 251 0.94 315 1.13 3354
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Fig. 4. Dielectric characteristics PrsO11-based
ZnO varistors with sintering tempera-

ture.
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