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Heat assisted magnetic recording (HAMR) is the most promising candidate for the next
generation high-density hard disk drives (HDDs). To increase the areal density to higher than 2 Tbit/in?,
L1o-FePt granular media with a grain size of 4-6 nm is needed. However, the reduction of FePt grain
size results in the reduction of the degree of L1y order [1], which causes the distribution of K, in the
FePt-C granular media with 4-6 nm grain size. This has been attributed to the existence of surface
segregation of Pt, which deviates the stoichiometry composition of core region of L1o-FePt grains [2,3].
A question raises here whether or not the chemical compositions of films can influence the surface
segregation of L1y-FePt grains. In this work, we have studied the influence of Fe concentration of
L1,-FePt grains to the surface segregation and the degree of L1, order.

FePt films with thickness of 8 nm was DC magnetron sputtered on single-crystalline MgO (001)
substrate at the substrate temperature of 725°C. The input power for Pt target was kept constant at 16 W
while the input powder of Fe target was varied from 30 W to 32 W to fabricate samples with Fe-lean,
stoichiometric, and Fe-rich compositions. The magnetic properties of the samples were measured using
a SQUID-VSM and the microstructures were characterized using an aberration corrected TEM (Titan
G2 80-200)).

The Fe-lean sample showed a coercivity
of 5.9 T while the Fe-rich sample showed
slightly lower coercivity of 5.6 T. Figure 1 (a)
and (b) show high resolution STEM-HAADF
images obtained from the L1o-FePt grains of the

Fe-lean Fe-rich

films with Fe-lean and Fe-rich compositions. In
the STEM-HAADF images, the atomic columns
with a brighter contrast correspond to Pt rich
columns. Figure 1 (c¢) and (d) show STEM-EDS
maps of Fe (green) and Pt (red) obtained from
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Fig. 1. (a) and (b) STEM-HAADF image, (c) and (d)
. STEM-EDS maps of Fe (green) and Pt (red), (e) and (f)
Pt to the surface region is to reduce the surface EDS line profile calculated from selected lines shown in
energy of the grains. How to suppress the (c) and (d) obtained from the L1,-FePt grains with Fe-lean
and Fe-rich comp

the surface of FePt grains for the Fe-rich and o)

Fe-lean samples. The composition profiles f

[

obtained from line scans from the surface to the .

center of the grains are shown in Fig. 1 (e) and
(f). STEM-EDS results show that Pt atoms
enriches at the surface of L1,-FePt grains which
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is due to surface segregation of Pt regardless of
the composition of the film. The segregation of

surface segregation of Pt will be addressed.
[17Y. K. Takahashi et al. J. Appl. Phys. 95 (2004) 2690.
[2] B. Yang et al. Scripta Mater. 53 (2005) 417. [3] T. Seki et al. Appl. Phys. Letters 82 (2003) 2461.
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Silica particle diameter deviation dependency of high density
isolated L1o-FePt grains on nano structured under layer
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Influence of Cap-Layer on the Structure of FePt Alloy Thin Films Formed on Single-Crystal Substrates
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Lly-ordered FePt-C granular films are considered to be the most promising candidates for heat-assisted
magnetic recording (HAMR) media for the recording density higher than 1.5 Tbit/in®. For practical
applications as HAMR media, the FePt-C granular structure has to be optimized with excellent alignment of
the c-axis normal to the film plane on polycrystalline MgO seed layer. Therefore it is essential to have a
strong (001)-texture in the MgO seed layer with a smooth surface. In our previous work"”, we demonstrated
well-isolated FePt-C granular films with high zH. on polycrystalline MgO underlayers. However, poor
(001)-textures of polycrystalline MgO seed layers result in serious mis-orientations of FePt grains, causing
large in-plane components in the magnetization curve, which will lead poor SNR”. Here, we show that with
the insertion of a 2-nm-thick CrB layer between a heat sink and a MgO seed layer, the texture and the surface
roughness of the MgO seed layer are significantly improved, thereby reducing the in-plane component in a
subsequently deposited FePt-C granular layer.

6-nm-thick FePt-28vol.% C films were deposited by DC co-sputtering using FePt and C targets at 600°C
under 0.48Pa Ar on a MgO (100) substrate (Sample A), glass/ NiTa (100 nm)/ MgO (10 nm) seed layer
(Sample B), and glass/ NiTa (100 nm)/ CrB (2 nm)/MgO (10 nm) seed layer with a CrB insertion (Sample C).
The MgO seed layers were RF sputter deposited under an Ar pressure of 5.2 Pa at room temperature (RT)
using a MgO target.

Figure 1 shows the MgO (002) rocking curves of sample B and C. The insertion of a CrB layer obviously
improved the (001)-texture of the MgO layer, which is indicated by the smaller FWHM value of the
MgO (002) rocking curve (5.6° to 3.9°). The insertion of a CrB layer improves the roughness of the MgO
seed layer from R, value of 0.28 to 0.14 nm. The MH curves of the FePt-C layers grown on these two kinds
of seed layers are shown in Fig. 2. Without the CrB layer (Fig. 2 a), the loops show small kink at zero field,
and an open in-plane loop, indicating large in-plane components. In our previous work®, such large in-plane
components were due to significant mis-orientation of FePt grains originated from mis-aligned MgO grains
in a seed layer. With much improved (001)-texture and surface roughness of the MgO seed layer by the
insertion of the CrB layer, sample C (Fig. 2 b) presents loops without kink, narrowed in-plane loop and
reduced remanence ratio (Mr,/ Mr,) which are critical for signal-to-noise ratio of magnetic recording. In
summary, the insertion of a thin CrB buffer layer on amorphous NiTa heat sink layer improves the
(001)-texture and roughness of the MgO seed layer, which lead to the reduction in the in-plane component of
the FePt-C recording layer.
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Fig. 1 MgO (002) rocking curves of films Fig. 2 M-H curves of sample B without 2 nm CrB (a) and
with (B) and without (C) CrB insertion layer. sample C with 2 nm CrB insertion layer (b).
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