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Fig. 4.1 A schematic illustration of MO recording.
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Fig. 4.3 Cross section of a MO disk.
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Table 4.1 Previously studied materials for MO recording

Form Materials Composition Characteristics
Single crystal | Epitaxial (BiGdLuSm);(FeAl)sO,; Chemically stable
Magnetic (BiSmEr);(FeGa)sO,, Large MO figure of merit
Garnets (Tb¥b)s(FeGa)s0,,:Co High cost ,
Amorphous Amorphous | R-TM Curie point and compensation point recording
film (Gd-Co, Gd-Fe, Tb-Fe, | High Sensitivity, Low noise
Gd-Thb-Fe, Tb-Fe-Co, | Small rotation, Chemically unstable
Nd-Dy-Fe-Co etc.)
Composite Composite | Gamet/CrO, Under investigation
films Garnet/R-TM
R-TM/R-TM
R-TM/Pt-Co
Polycrystalline| MnBi-based | MnBi Large anisotropy, Large MO rotation
film MnBiCu Large media noise
Unstable for repeated use |
MnMGe MnAlGe Modest MO rotation !
-based film | MnGaGe High media noise ,
Oxides (BiDy);(FeGa)sOy; Large MO figure of merit
BisFesOy, Slightly high noise figure
(CeY);(FeGa)sOy, High processing temperature
CoFe,04

etc

Superlattice | P/Co, Pd/Co, PtFe, Aw/Co | Large MO rotation in short wavelength

High CNR
Low Hc

Other PtCo, PIMnSb,
Materials USe, CeSb, UCos
CoCr;Ses

In-plane anisotropy (PtCo, PtMnSb)
Low Curie Temperature (USe, CeSb, UCos,
CoCr;,Ses)
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Fig. 4.4 Magnetic moment of TM (Fe, Co) and
Tb atoms in amorphous TbFeCo thin films.

c
o
S 0
T I
5 2
2 8
2 (&)
2
2 t
0 Tecomp Tc
—> Temperature

Fig. 4.5 Magnetization (sub-networks and total)
of the R-TM film and coercivity plotted as a
function of temperature.*®
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Fig. 4.6 Anisotropy of amorphous R-TM films
plotted for different rare earth species.*”
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Table 4.2 Substrate materials*®

Substrates L Optical properties Thermal properties Moisture
Glass transition Thermal transparency
Transparency | Birefringence | Phot ici p i (g/ms)
(%) (nm) (10 mm¥kg) °C) (10°ch
PC 87-90 20-30 71 140-150 8 3.6
PMMA 92 20 6 90-100 8 28
Epoxy 93 <5 54 125 47 25
PO 93 <20 6 155 7 -
[ Glass 70 [ <1 3 540 0.3-1.2 0
FIHL 5) B
QOWRBHEA/DIE VT & (XURT WA K E R A 9 %
) z 3
OEEWELSE<, Ropbrmnce 3 s
- . E
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ORNEDIERPBEE THB T & % 100 200 700 0o
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Fig. 4.7 Reflectivity and Kerr rotation in a
multilayer with the dielectric/MO/dielectric/
glass structure.*?
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magnetic recording process.
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Fig. 4.13 Schematic illustration of A-type and
P-type exchange-coupled layers with and without
external magnetic field.*'®
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Fig. 4.14 Cross sectional view of the LIMDOW
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Fig. 4.16 Three types of magnetic super resolution (MSR); FAD, RAD, and CAD*!®
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Table 4.3 ASMO technologies

LD wavelength 650 nm
NA 0.6
Disk diameter 120 mm
Thickness 0.6 mm
Track pitch 0.6 u m Land/Groove
Recording method Laser pumped MFM
Readout method MO & CAD-MSR
Signal processing PRML
(bit density 0.235 2 m) PR(1,1) or PR(1,2,1)
Velocity control ZCAV/ZCLV
Code NRZI+ (DC suppressed) |
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Fig. 4.18 Mechanism of MAMMOS. 42V
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