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NIO thin films are very attractive for use as an antiferromagnetic layer, p—type transparent
conducting films, in electrochromic devices and functional sensor layer for chemical sensors, due
to their excellent chemical stability, as well as optical, electrical and magnetic properties. In
addition, (100)- and (111)-oriented NiO films can be used as buffer layers on which to deposit
other oriented oxide films, such as c-axis—oriented perovskite-type ferromagnetic films and
superconducting films, because of the similarity in symmetry of oxygen ion lattice and lattice
constants between the NiO films and the oriented oxide films. Thus, controlling the
crystallographic orientation and surface roughness of the NiO films for a buffer layer are very
Important.

In this study, NiO thin films were deposited on Si(100) substrates at room temperature by RF
magnetron sputtering from a NiO target. The effects of plasma source and RF power on the
crystallographic orientation and surface morphology of the NiO films were investigated. X-ray
diffraction (XRD), field emission scanning electron microscopy (FE-SEM) and atomic force
microscopy (AFM) were employed to characterize the deposited film. It was found that the type
of plasma sources has affected the crystallographic orientation, deposition rate, surface
morphology, and crystallinity of NiO films. Highly crystalline NiO films with (100) orientation
were obtained when it deposited in Ar. On the other hand, (111)-oriented NiO films with poor
crystallinity were deposited in O,. Also, the increase in RF power resulted in not only higher
deposition rate, larger grain size, and rougher surface but also higher crystallinity of NiO films,
and showed dramatic effect of these for the films processed in Ar.
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