Abstract

Exchange coupled composite (ECC) media is one of the potential
candidates in the advanced media design. The basic concept is a reduced
switching field with remaining high thermal stability provided by two
coupled soft and hard magnetic layers. The film structure which is
extended to CoCrPt-SiQ; Pt assisting layer of multi-layer design has
been realized by experiment [1]. These assisting layers provide a higher

thermal stability and a reduced switching field.

Many complex mechanisms, like the exchange coupling force
between soft layers inside single grain, and the film thickness dependence
on the domain wall assisted reversal-behavior, are key issues for further
advanced design on this novel media. But these concepts are not easy to

be verified by experiment.

This article focus on the design of film structure in the point of
micromagnetic simulation, especially about inter-layer coupling strength
and the number of assisting layers. This work begins at single grain
model, and then it is extend to a 7-grain cluster model. In the case of
single model, we find the inter-layer coupling J is critical in the magnetic
property. When it is increasing, we can observe the lower energy barrier
occurs in the reversal process. But if a much larger J is proposed, the
switching field finally increases. This means an optimum coupling

strength exists. The second issue in single grain model is adjusting the



soft layer number. A clear trend illustrated from the modeling result
shows that, the switching field can keep decreasing until the soft layer
number reaches 9. This configuration gives the evident that this critical
thickness is equal to the intrinsic domain wall width. The simulation
works involved here are based on the OOMMEF code, developed by M. J.
Donahue and D. G. Porter, NIST.

When the lateral coupling force between grains is introduced, the
grain cluster model performs a result more approaching the real
experiment data. It can ensure the reliability of this work and provide a

powerful guideline for further film structure design.
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