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Co-containing Spinel Ferrite Thin-Film Perpendicular
Magnetic Recording Media with Mn-Zn Ferrite Backlayer

Setsuo YAMAMOTO'?), Hirofumi KUNIKI!, Regular Members, Hiroki KURISUT,

SUMMARY  Co-containing ferrite thin-film/Mn-Zn ferrite
thin-film double-layered perpendicular media were prepared us-
ing reactive ECR sputtering and magnetron sputtering methods,
and their magnetic and structural properties and recording char-
acteristics were studied. The Mn-Zn ferrite thin-film backlayer
had saturation magnetization of 3.5kG and coercivity of 60 Oe.
Reproduced voltage for the Co-containing ferrite thin-film/Mn-
Zn ferrite thin-film double-layered medium was about twice of
that for the Co-containing ferrite single-layer medium.
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1. Introduction

Ferrite thin-film recording media is promising as high
density perpendicular recording media because a pro-
tective overcoat layer is not necessary [1], [2]. We have
already reported that a Co-containing ferrite thin-film
single-layer perpendicular medium prepared by reactive
sputtering method utilizing ECR (Electron-Cyclotron-
Resonance) microwave plasma without post-oxidation
showed high coercivity and perpendicular magnetic
anisotropy which are available as perpendicular mag-
netic recording medium [3]-[6]. The introduction of a
soft magnetic layer as a backlayer is effective to improve
recording and reproducing performance when media are
used in combination with a single-pole head [7].

In this study, Co-containing ferrite thin-film/Mn-
Zn ferrite thin-film double-layered perpendicular
recording media were prepared and their magnetic and
structural properties and recording characteristics were
studied following survey of the optimal preparation con-
dition of Mn-Zn ferrite thin-film.

2. Experimental
2.1 Deposition of Mn-Zn Ferrite Thin-Films

Mn-Zn ferrite thin-films used as a soft magnetic un-
derlayer were prepared using an RF magnetron sput-
tering apparatus. A Mn-Zn ferrite sintered target and
pure argon gas were used. RF input power was fixed at
3.1 W/cm? and substrate temperature were varied from
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room temperature to 300 degrees Celsius. Mn-Zn fer-
rite thin-films were deposited directly onto SiOz/Si sub-
strate or 2.5-in. glass disk substrates (OHARA Corp.:
TS-10SX) without seed layers.

2.2  Deposition of Co-containing Ferrite Thin-Films

In the deposition of Co-containing ferrite thin-films, re-
active sputtering was employed using an ECR sput-
tering apparatus (AFTI Corp.: AFTEX-3400U). A
cylindrical Fe-Co alloy target with a Co content of 6
at.% was used. Microwave input power, target volt-
age and substrate temperature were set at 2.4 W/cm?,
—250V and 150 degrees Celsius, respectively. The Co-
containing ferrite thin-film was deposited directly onto
2.5-in. glass disk substrate (OHARA Corp.: TS-10SX)
or the Mn-Zn ferrite thin-film backlayers.

Measurements of magnetic and crystallographic
properties and surface morphology of the media were
performed using a vibrating sample magnetometer
(VSM), X-ray diffraction (XRD (Cu-Ka)) and an
atomic force microscopy (AFM). Recording character-
istics was measured using a contact sliding type MIG
head designed for 8 mm VCR.

3. Results and Discussion

3.1 Mn-Zn Ferrite Thin-Films Deposited on SiO3/Si
Substrate

Large saturation magnetization, low coercivity, and
high permeability are required for a soft magnetic back-
layer.

Figure 1 shows the dependence of magnetic prop-
erties of as-deposited Mn-Zn ferrite thin-films on a sub-
strate temperature during RF sputter-deposition. The
Mn-Zn ferrite thin-films were directly deposited onto
Si04/Si substrate without seed layer. In-plane coer-
civity increased with increasing substrate temperature.
Saturation magnetization of the Mn-Zn thin-film pre-
pared at room temperature was 3.5 kG. The saturation
magnetization decreased with increasing substrate tem-
perature to 2.5kG at 300 degree Celsius.

X-ray diffraction diagrams of Mn-Zn ferrite thin-
films deposited at various substrate temperature are
shown in Fig. 2. In all samples, X-ray diffraction peak
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