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= Use temperature dependence of coercivity to fulfill M - bol
two conditions simultaneously: read- sensor agnetic pole
* High anisotropy K, for thermally stable grains - & = =
and M

* Low coercivity H; to be able to write bit transitions
using a conventional write head

= Thermal gradient rather than magnetic field gradient
determines the position of the bit transitions

= Heat up to write and cool down for storage/readout , _
B.C. Stipe et al, Nature Photonics, 4, 484 (2010)

= Grain sizes down to 3 nm are thermally stable for
L1, FePt store
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Challenges for HAMR

HAMR media are magnetic as well as
thermal and optical functional material
systems.

NFT= Near-Field-Transducer
* No use of wave optics
» Excitation of a surface plasmon
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Other functions of the HAMR media system

that need optimization: HAMR FePt-L1,

+ segregant
media (high temperature deposition)

- Granular nanostructure

- Mechanics

- Tribology (particles, surface energy)
- Surface roughness

- Aerodynamics

- Corrosion

. © MgO seed (diffusion barrier))

heat sink (define texture)

HAMR specific

- Optical absorption

- Thermal flux into the “heat sink™

- Laser power reduction

- Lateral thermal gradient (~10 K/nm required)

heat sink seed and adhesion

TEM comparison of rece
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<D>=8.4nm, w=0.18

<P>=11.9nm, w=0.22 <P>=10.0nm, w=0.20
Packing fraction = 66% Packing fraction = 68%
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nt HAMR media flavors

dual layer segregant dual layer segregant
early stage advanced stage
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<D>=9.9nm, w=0.22
<P>=11.7nm, w=0.24 <P>=9.5nm, w=0.21
Packing fraction = 70% Packing fraction = 74%
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Comparison: PMR media versus HAMR media

PMR-media HAMR-media 20 nm
FePt-L1,
CoCrPt +segregant
| media - < e v 8 | (hightemp.)
+ (RT, columnar) N o ; ‘ _' ’c& Y . - MgO seed
: (diff. barrier)
Ru(s(:p) N <«—+mediagrain . new parameters
| grain isolation) z 4-seedgrain heat sink  optical (n,k)
| (set texture) * thermal (k)
Ru (|p) * layer properties, T,

(set grain size)  distributions: oy, 07

heat sink seed
and adhesion

ML (set orientation)
I Lo 7 TR

* all RT deposition process (no inter-diffusion) * high temperature media deposition (L1,-order)

* high pressure Ru grain isolating layer + MgO seed also acts as diffusion barrier

+ 1:1grain relation between seed and media * continuous grains in MgO seed

* step by step structure built up of grain * no 1:1 grain relation between seed and media
orientation, grain size and grain isolation * epitaxy sets grain orientation, easy axis

No grain coherence between seed and media layer
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MgQO grain
boundaries

FePt grain
boundaries

FePt grain boundaries are not guided by MgO seed layer grain Sebastian Wicht, Bernd Rellinghaus
boundaries, such as in PMR media, where CoCrPt grains grow B Leibniz Institute
coherently on high pressure Ru seed layer grains w mifilﬁsséifogpcdh
=» Grain size is not controlled by the seed layer, such as in PMR A Dresden

Quantifying amount of in-plane easy axis grains with XRD and VSM
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 avoid misaligned grains
Ie nges  avoid small grains
* more square out-of-plane loops
* reduce in-plane hysteresis
* improve DC SNR
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