@ Growth rate 40%/year

@ Continuous
donwscaling

@ Price per megaby
.+ $200in 1980
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The Goal: 1Thbit/in2

@ Industry’s goal'

@Possible i in theory
@ Problems:

@ Signal to Noise Ratio
= Inherent to polycrystalline
media ;
« Reduction of recording bit
needs to be accompanied
by reduction in particle
size (grains) >
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Challenges
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Material K,
[erg/em’]
Co 4.6 x 106

CoPt 1.7x107
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FePt
Nd2Fel4B 45
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@ Phases

FePt

@ (BH)yax product
« _y L1, FePt: 24




@ Molecular Beam Epitaxy
©Achieve (001) growth:

(YHeated substrate
YLong deposit

FePt MBE Deposition
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o MgO or AL,O; + Pt buffer layer

@ Electrodeposition

magnetization (NTKg}

Biitig

@Simultaneous: Fe + Pt
©Excellent surface finish*
OH_: 10% of normalyalue/
OK,: almost non-existi
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@ High Pressure Sputtering
= Ar pressure controls incid
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@ From Phase diagram:
= FePtis FCT at room
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Sition has to occur at low temperatures
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@ Possible at ~350 °C
= Long time required
@ Large grains
@ Faster at ~550 °C
= 5-600 s require
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FePt lon Irradiatio

@ Increased diffusivity

= Excess point defects
introduced -

" Localheanng
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@ Deposition
= MBE:
© Excellent results
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