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Dependence of Thin-Film Media Properties on the Composition of a Very Thin Cr-Based Seedlayer:
Relation between Growth Form, Melting Point, Affinity for Oxygen of a Cr-Based Seedlayer, and Media Microstructure
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To reduce the grain size and media noise in a typical
CoCrPtB/CrMo longitudinal medium, CrssTiis and
WxCriox (X = 0, 25, 50, 75, 100) seedlayers were
introduced and exposed to oxygen. The purpose of using
a Cr-based seedlayer is to introduce a nucleation site for
CrMo grains, and the purpose of exposing the seedlayer
to oxygen is to enhance the nucleation site. The main
results were as follows: (1) Results of AES and RHEED
analysis suggest that a Wioo seedlayer, which has a very
high melting point, forms a layer-like film with very
small and dense island grains, due to its high free
surface energy and low mobility. On the other hand,
Ws0Crso and Crioo seedlayers, which have lower melting
points than the Wioo seedlayer, form island film. (2) The
media grain size and the media noise are reduced by the
use of WxCrio-x (X = 0, 25, 50) seedlayers, which form
island film and have higher melting points than the
CrMo underlayer. (3) The media grain size and the
media noise are further reduced by exposure of the
seedlayer to oxygen when CrTiis or WxCrioo-x X =50,
75) seedlayers, which form island film and have a strong
affinity for oxygen, are used. (4) To effectively reduce the
media grain size and improve the media signal-to-noise ratio
by exposing the seedlayer to oxygen, it is essential to utilize
a very thin Crbased seedlayer with a high melting point
and a strong affinity for oxygen and which forms an
island-like film, such as a WsoCrso seedlayer.

Key words: very thin Cr-based seedlayer, Auger electron
spectroscope  (AES), reflection high-energy electron
diffraction (RHEED), island-like and layer-like film,
melting point, surface free energy, diffusion energy
(mobility), standard Gibbs free energy for formation of
oxides, nucleation site, grain size and media noise
reduction
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Fig. 1  Schematic top-view diagram of an in-situ Auger
electron spectroscope (AES) and reflection high energy
electron diffraction (RHEED) systems.
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Fig. 2 Typical AES profiles of WsCrzo seedlayers with
various thicknesses.
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Fig. 3 Typical AES profiles of Crio seedlayers with
various thicknesses.
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Fig. 4 Dependence of the normalized Auger electron
(AE) peak intensity of W, WsoCrso, and Crioo
seedlayers on the film thickness.
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Ring pattern

Fig. 5 RHEED image of a 2.0-nm-thick W00 seedlayer.

Continuous Volmer-Weber

Fig. 6
of W00, W50Crs0, and Crico seedlayers.

Schematic models of the initial growth forms
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Fig. 7 Grazing incident angle XRD profiles of the
magnetic layer of CoCrPtB media using various
seedlayers with a thickness of 0.5 nm.
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Fig. 8 Grazing incident angle XRD profiles of the

magnetic layers of CoCrPtB media using WsoCrso
seedlayers with various thicknesses.
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Fig. 9 Media S/Nn and GDut plotted against the
melting point of the seedlayer.
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Fig. 10 Dependence of the change in S/Nn and GDu,
when the oxygen exposure quantity was varied from 0 L, to
100 L, on the standard Gibbs free energy for the formation
of oxides.
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Fig. 11 Dependence of media .5/ Na on the melting point
and standard Gibbs free energy for formation of oxides of
the seedlayer.
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(b)

Fig. 12 Plan-view TEM images of CoCrz¢Pt12B+#/CrMo1s
media prepared without (a) and with (b) a 0.5-nm-thick
Wi0Crso seedlayer and a 100-L—quantity Oz exposure.
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