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Abstract: In this study,

we have characterized the roles of CroOs on the sintering and electrical

properties of ZnO. The densification and grain growth of Cr-doped ZnO (ZCr) system was mainly
influenced by Cr contents. In the beginning of sintering, the densification of ZnO was retarded as
reducing the Zn; concentration in ZnO lattice with Cr doping. And the densification and grain growth of
7ZnO was more retarded due to a formation of spinel phase with increasing the Cr contents. ZCr system

revealed varistor behavior with nonlinear coefficient a of 3~23 depending on the sintering temperature,
implying double Schottky barrier formation on the grain boundary of ZnO. Especially the best varistor
characteristics should be developed with 0.1~0.5 at% Cr contents and under 1100C in ZCr systems.
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Fig. 1. Relative density of ZCr (0.1~3.0) with sintering
temperature.
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Fig. 2. Microstructure of ZCr (0.1, 1.0, and 3.0) sintered
at 1200C for 1 h.
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Fig. 3. Average grain size of Cr-doped ZnO with
sintering temperature.
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Fig. 4. J-E characteristics of 05 at% Cr-doped ZnO
with sintering temperature.
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Table 1. Summary of non-linear coefficient (a) with
sintering temperature.
Cr (at%) | 1000C | 1100C | 1200TC | 1300C | 1400°C
0.1 - 21 4.1 1.0 1.2
05 - 23 43 1.3 1.1
1.0 - 12 4.1 1.1 1.0
2.0 - - 45 3.2 1.7
3.0 - - 4.4 3.1 2.0
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Fig. 5. C-V characteristics of ZCr (0.1~3.0)
sintered at 1200°C.
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Table 2. Summary of C-V characteristics of ZCr (0.1~
3.0) sintered at 1200°C.

Cr Nd Nt CI)h W
(at%) (x10"® em™) | (x10" cm™®) (V) (nm)
0.1 0.7 2.9 1.3 41
0.5 1.1 3.8 14 35
1.0 1.6 4.7 15 29
2.0 1.8 47 14 27
3.0 2.5 47 0.9 19
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