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Fig. 1. Initial model of Zn0O(002)/B-Bi,03(210) interface with aggregation defects.
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Table 1. Interfacial structure lattice mismatch.

U/A V/A
Zn0(002) 5.628 16.246
Bi,03(210) 5.630 17.307
YN LM 0.018% 3.160%
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Fig. 3. Optitnization model of ZnO(002)/B-Bi,03(210) interface with aggregation defects.
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Table 2. Bader charge analysis with different electric fields.

Layer Species Electric field (eV/A/e) Total/e Charge/e

0 339.845 32.155

Zn 0.1 340.959 31.041

0.25 340.805 31.195

ZnO

0 211.328 -31.328
(0] 0.1 209.399 -29.399
0.25 210.394 -30.394

0 158.342 21.658

Bi 0.1 160.337 19.663

0.25 159.098 20.902
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0.25 135.703 -21.703
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Fig. 7. Schottky bazrier height of the interface.
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Research on electrical properties of Zn0/ 3 —Bi,0;
interfaces featuring aggregation defect within
external electric fields*

LiYa-sha' Liu Shi-chong LiuQing-dong XiaYu HuHuo-ran Li Guang-zhu
(College of Electrical and New Energy, Three Gorge University, Yichang 443002, China)
Abstract
The safe operation of power equipment largely depends /on the
overvoltage protection level of the arrester. ZnO varistorsiare, widely used
as the core components of the arresters in power systems because of the
excellent nonlinear volt-ampere characteristics| In“otder to study the
electrical properties of ZnO varistors under 'different external electric
fields from the microstructure, the method, of First-Principles based on
density functional theory (DFT) i$§ used; and structure of ZnO/B-Bi20Os3
interface containing zinc interstitial (Zn;) and oxygen vacancy (V,) defects
has been built. The results show that the V, defect migrates after fully
relaxation. Zn; shift\to‘the-interface under the external electric field. The
interface energy inereases rapidly after the electric field intensity exceeds
0.1V/A, which ,means the interaction force between the interfaces
becomes larger, the distance between ZnO and B-Bi>Os layers decreases,
and the conductivity increases rapidly. The differential charge density,
work function and Bader charge analysis methods are used to calculate the
barrier height at the interface, which proved that the built-in electric field
1s an important reason for the non-linear volt-ampere characteristics of

ZnO varistors. The effects of atomic orbital energy level, trap energy level



and energy gap on the macroscopic conductivity of ZnO varistors are
analyzed by using the method of density of states analysis. This work
analyzes the different electrical parameters of the ZnO/B-Bi,03 interface
with aggregation defects by adjusting the intensity of the external electric
field, and provides a new idea for learning the electrical characteristics of
ZnO varistors.

Keywords: ZnO varistor, defects, micro characteristics, built-in electric field
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