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Magnetic properties of sol-gel derived Ni–Zn ferrite thin films on yttria
stabilized zirconia buffered Si„100…
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Thin Film Technology Research Center, Korea Institute of Science and Technology, 39-1 Hawolkok-dong,
Songbuk-ku, Seoul 136-791, Korea

The effects of yttria stabilized zirconia ~YSZ! buffer layers for the sol-gel derived Ni–Zn ferrite thin
films on SiO2 /Si~100! substrates were investigated. The 500 Å thick YSZ buffer layers were found
to effectively suppress the diffusion of Si into the ferrite thin films. As a consequence, films with
lower H c and higher M s could be obtained by annealing at higher temperature ~900 °C!, which was
not accomplished in the films without the buffer layer due to the Si diffusion. The angular variation
of H c with respect to the direction of applied field shows that a films without the buffer layers
deviates more from the domain wall motion, thus, the diffused Si was suggested to segregate at the
grain boundaries of the ferrite film and to reduce the intergranular exchange coupling. © 1999
American Institute of Physics. @S0021-8979~99!17908-8#

I. INTRODUCTION

II. EXPERIMENT

A 500 Å thick yttria stabilized zirconia ~YSZ,
Y0.15Zr0.85O2! buffer layer was deposited on thermally oxidized Si~100! using the stock solution prepared from
n-Zr~OC3H7!4 and Y~NO3!3 dissolved in the mixture of
n-propanol, acetic acid, and distilled H2O. The layer was
annealed at 900 °C in air for 3 h.
The stock solution of Ni0.5Zn0.5Fe2O4 was prepared from
Ni~C2H3O2!2•4H2O, Zn~NO3!2•6H2O, and Fe~NO3!3•9H2O,
which were dissolved in absolute ethanol. The excessive
amount of Zn was used since the evaporation of Zn was
remarkable at higher temperatures in our previous study.4
After distilled water and diethanolamine ~DEA! were added
as hydrolyzer and chealating agent, respectively, the stock
solution was aged at room temperature for several days.
1000 Å thick ferrite thin films were deposited on the top of
YSZ buffer layers by a spin caster, and annealed in O2 for 3
h at 900 °C.

With well-defined manufacturing technologies and
stable infrastructure, soft spinel ferrites have been widely
used in modern electromagnetic devices, from communication, to power supply equipment, to magnetic recording
heads. The attraction of soft ferrites arise from their moderate magnetic moment, low loss, excellent frequency response
and availability in various forms like powders, bulk, wire,
and thin/thick layers.1–3
While ferrite components in the form of bulk and thick
layers are in a mature market, thin film technologies for soft
ferrites are still an emerging technology, partly due to the
complexity in controlling magnetic and dielectric properties
in very thin magnetic films. Given that the thin film ferrites,
which are incorporated into magnetic integrate circuits
~MAGIC!, are expected to replace the currently used surface
mounting modules ~SMD! in near future,1 the development
of thin film technologies for ferrites should serve as a fundamental technology in future electromagnetic devices.
We have previously reported a new sol-gel process to
fabricate Ni–Zn ferrite thin films and their magnetic properties as a function of the annealing temperature and
atmosphere.4 Figure 1 displays the coercivity (H c ) and the
saturation magnetization (M s ) of the sol-gel derived ferrite
thin films as a function of annealing temperature, which was
reproduced from our previous results. In the figure, while the
H c of the films were decreased with increasing annealing
temperature, rapid reduction in M s was accompanied by the
H c enhancement. This places the limit in the ultimate optimization of the magnetic properties of the sol-gel derived
ferrite thin films. To address this problem, we report in this
article the magnetic properties of Ni–Zn ferrite thin films on
YSZ buffered Si~100!, and investigated the magnetic properties of the thin film annealed at higher temperature than the
previous study.

FIG. 1. Magnetic properties of sol-gel derived Ni–Zn ferrite thin films as a
function of annealing temperature.
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