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Influence of N Dopant on the Electric and Magnetic Properties of
Co Doped ZnO Thin Films
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(State Key Laboratory of Silicon Materials, Department of Materials Science & Engineering, Zhejiang University, Hangzhou
310027, China)

Abstract: Co-N co-doped ZnO thin films were fabricated on quartz and Si(100) substrates using a technique of
electron cyclotron resonance (ECR) N,O plasma-enhanced pulsed laser deposition and studied the influence of N
dopant on the electric and magnetic properties of Co doped ZnO thin films. The thin films deposited at 700°C and
N,O pressure of 15Pa had magnetism at room temperature. The samples were tested by XRD, SEM, XPS, Hall
testing and superconducting quantum interference device (SQUID) magnetometry. The results indicate that the con-
figuration of the thin films is a completely c-axis orientation without any Co or N related phases. Co atoms and N
atoms substitute Zn and O sites respectively in the form of Coyz, and Ny in the thin films. Hall testing and SQUID
results indicate that Co-N co-doped thin films are p type with lower carrier concentration and higher magnetization
than those of the Co doped ZnO thin films. The N dopant changes the conduction type and gives rise to the increas-
ing of magnetization of Co doped ZnO thin films.
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Fig. 1 XRD patterns of the Co-N co-doped ZnO thin films
prepared at different substrate temperatures
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Samples Resistivity /(Q-cm) Mobility /(cm*V"-s™") Carrier concentration /cm’ Type
Co doped ZnO thin films ! 0.0564 4.440 2.49%x10" n
Co-N co-doped ZnO thin films 9.37x10* 0.507 1.31x10" Weak p
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