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Effect of H Doping on The Structural and Magnetic Properties in
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Abstract: H: ZCO thin films were prepared with different ¢, (H,): ¢, (Ar + H,) by using submole-
cule doping technique, where the magnetic sputtering of Co and ZnO were alternatively performed
onto silicon substrates. The effect of ¢, (H,): ¢, (Ar +H,) on the structural and magnetic properties
in films was investigated. All the prepared thin films have a c-axis preferential orientation, and the
intensity of (002) diffraction peak decreases with the increase of ¢,(H,): ¢, (Ar+H,) in films be-
cause the doping hydrogen can passivate the dangling bonds at the surfaces and grain boundaries.
Magnetic measurement shows that the ferromagnetism is enhanced with the ¢, (H,): ¢, (Ar + H,) in-
creasing. XPS results exhibit that the relative content of Co metal clusters gradually increases, and
the relative content of oxidized Co ions gradually decreases with the increase of H, ratio. According
to the above results, it is suggested that the ferromagnetism in H: ZCO thin film originates from Co
metal clusters, and more oxidized Co ions is reduced to Co metal clusters with H, doping, therefore

the ferromagnetism is enhanced.
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Fig.1 X-ray diffraction patterns of ZCO thin films prepared
with different ¢, (H,):¢q, (Ar+H,)
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Fig.2  The variation of FWHM and diffraction angle of ZCO
thin films with different ¢, (H,):¢q, (Ar+H,)
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