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Effect of pulsed magnetic field annealing on the 
resistance switching property of Fe doped ZnO thin films
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The 5% Fe doped ZnO (ZnO:Fe) thin films were deposited on Pt/TiO2/SiO2/Si substrates by a spin coating 
method. The films were annealed without (ZnO:Fe-0T) and with (ZnO:Fe-4T) a pulsed magnetic field of 4 T 
to investigate the magnetic annealing effect on the resistance switching (RS) behavior of Pt/ZnO:Fe/Pt structures. 
As compared to the ZnO:Fe-0T film, the ZnO:Fe-4T film showed improved RS performance regarding the stability 
of the set voltage and the resistance of the high resistance state (HRS). TEM image showed that the crystalline 
grains of the ZnO:Fe-4T film was more uniform and XPS spectrum of the O1s peak suggested that there were 
more oxygen vacancies in ZnO:Fe-4T film, which promoted forming free switching with a quite narrow distribution 
in the set voltage and HRS resistance. These results suggest that application of external magnetic fields during 
the process of ZnO:Fe film synthesis can improve the RS characteristics of ZnO thin films for stable and low 
power consuming memory devices. 
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