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Nanocrystalline Co–Zn ferrite films grown on thermally oxidized silicon wafers were fabricated by
a sol–gel method. Magnetic and structural properties of the films were investigated using X-ray
diffraction, atomic force microscopy (AFM), scanning electron microscopy, Auger electron spectro-
scopy, and vibrating sample magnetometer (VSM). Ferrite films annealed above 673 K had only a
spinel structure without any preferred crystalline orientation. In polycrystalline thin films, their
composition was confirmed to be Co :Zn :Fe :O ¼ 0.9 :0.1 : 2.0 : 4.0 and there was no observation of
inter-diffusion between the ferrite film and the substrate. Images of AFM show that their rms sur-
face roughness was less than 5 nm and that the size of grains was about 48 nm for annealing tem-
peratures greater than 1073 K. The results of VSM measurement show that the films had a moder-
ate saturation magnetization and that there was no significant difference of their magnetic
properties while applying an external field parallel and perpendicular to planes of the films. The
maximum value of the coercivity was 1900 Oe for Co–Zn ferrite thin film annealed at 873 K.

Introduction Ferrite thin films with the spinel structure potentially are of increasing
scientific interest and are also promising candidates for high frequency applications,
where the low conductivity is an important asset, as is the high saturation magnetiza-
tion [1]. The techniques required to obtain high quality ferrite films are more sophisti-
cated than those used for metal films. The ferrite films are effectively utilized as mag-
netic core materials with low iron loss, vertical recording magnetic materials and in
surface magnetism study [2, 3]. Among the various ferrite materials, a spinel type of
cobalt ferrite, CoFe2O4, is a well-known hard magnetic material which has been studied
in detail due to its high coercivity and moderate saturation magnetization as well as its
remarkable chemical stability and mechanical hardness [4]. These magnetic and physical
properties of Co ferrite enable the development of high density magnetic recording
media; especially, Co ferrite films can be used for contact recording media that will
ultimately be require in the near future. Intensive thin-film Co ferrite studies for mag-
neto-optic recording media have been prepared by several techniques such as laser
ablation, rf sputtering and ion-beam deposition [5]. In this study, the growth of Co–Zn
ferrite thin films on thermally oxidized silicon substrates is introduced by using a sol–
gel method. Their magnetic and structural properties as a function of annealing tem-
perature were characterized by using an X-ray diffractometer (XRD), vibrating sample
magnetometer (VSM), atomic force microscopy (AFM), and Auger electron spectro-
scopy (AES).

1) Corresponding author; Fax: +82-2-910-4728; e-mail: cskim@phys.kookmin.ac.kr

# WILEY-VCH Verlag Berlin GmbH, 13086 Berlin, 2002 0031-8965/02/18902-0889 $ 17.50þ.50/0

phys. stat. sol. (a) 189, No. 3, 889–892 (2002)




