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Field-Induced Emission Study of Aluminum-Doped Zinc Oxide Nanowires

QING Kexin, WANG Xiaoju " , QI Kangcheng,ZHENG Yawen
(School of Optoelectronic Science and Engineering, University of Electronic Science and Technology

of China,Chengdu Sichuan 610054, China)

Abstract : The first-principles super-soft pseudopotential method is used to analyze the influence of the energy band structure change of
zinc oxide doped with aluminum on field emission. Afterwards,zinc oxide nanowires are grown by using hydrothermal method, and the
influence of different aluminum doping concentrations and long-term growth on the field emission of zinc oxide nanowires is experimen-
tally studied. The results show that when the concentration ratio of aluminum ions and zinc ions in the reaction solution is Zn : Al =
40:1,the field emission effect is best after long-term growth for 20 hours in a 0.03 M reaction solution of hexamethylenetetramine and
zinc acetate. When the electric field intensity reaches 4.6 V/um, the field emission current density of aluminum-doped zinc oxide
nanowire arrays is 501.23 wA/cm’.
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