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Large Areal Density MO Disk Using DWDD and a Blue Laser Diode
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T. Sakamoto, G. Fujita, and A. Nakaoki, Giga Byte Laboratory, Home Network Company, Sony Corporation

We developed a domain wall displacement detection
(DWDD) medium that could be used in an optical disk
system with a blue laser diode and a low NA objective
lens. The layer structure of the medium was modified
in accordance with the thermal characteristics of the
medium during readout with a blue laser. The results
of jitter measurement suggested that it is feasible to
develop a DWDD medium with an areal density of over
20 Gbit/inch? for use with a blue laser diode.
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diode, land-groove recording, thermal characteristics,
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Glass 2P substrate 0.6 mm

SigN, 35 nm

yer
Control layer a4 nmi
Switching layer] TbFeAl 12 nm
Memory layer ToFeCo 64 nm
SigN, 20 nm
[c) Al alloy|

UV resin overcoat

Fig. 1 Layer structure of the DWDD medium
modified for readout by a blue LD.
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Fig. 2 Schematic image of domain wall dis-
placement. (7 just above the Curie temperature
of the switching layer.)
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Fig. 3 Temperature profile in the radial direc-
tion for both red and blue laser irradiation.

-O- SIN/GdFeAV... |
-8~ SiN/GdFeCoA... F

1

o
®

e
o

o
'S

Kerr rotation angle (deg.)
[=]
[\M)

o
o

50 100 150 200 250
Temperature (C)

Fig. 4 Temperature dependence of the Kerr
rotation angle for a displacement layer of GdFeAl
and GdFeCoAl at a light wavelength of 400 nm.
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Fig. 5 Schematic image of ghost appearance.
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Fig. 6 Temperature profile in the laser beam
scanning direction for both red and blue laser
irradiation.
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Fig. 7 Temperature profile in the laser beam
scanning direction for three types of structures:
with a low-x Al alloy, with pure Al, and without
a heat sink layer (with none).

Table 1 Thermal parameters used in this
calculation
Thermal conductivity Heat capacity
(J/cm sec K) (J/cm3K)
MO material 0.07 3.0
Si nitride 0.03 1.924
Low-x Al alloy 0.05 33
Pure Al 2.40 2.592
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Fig. 8 Readout power vs. CNR (at the 0.2 um
mark). The compositions of the displacement
layers are (A) GdFeCoAl and (B) GdFeAl

45

0.5 15 25 35 45
Readout power (mW)

Fig. 9 Readout power vs. CNR (at the 0.2um
mark). The materials of the heat sink layers are
(A) Al-based alloy, (C) pure Al, and (D) none.
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FA/uy2E33MHz T, By FERBHEALEZ AT
ETEELE SUYR, SA—TENENTIRR T —®
HENT 39y ¥ — BB NETE D XD BEICERELT
BO, FIAAEHERERVCHBERE» SO 0 R b~
JESERELKY, Vs -0RIEOKRE, FHMKEL
85 % 2 [Oiffs L35 2 iic V7,

Fig. 1025 v K« V=T ENFhIcBIFE Y & —
Dy EEFEEERYT. BLF 0.095 um/bit LI EicE
W, b bEGESEE 20 Gbit/inch? 2B\ T 15%
UFovy 4 —mBont. 15 Gbit/inch? icBWVWTIR S
YE, TN =TEBI12% BOY Y I -BELATED,
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Table 2 Experimental conditions

Wavelength 405 nm
N.A. 0.60
Substrate Glass2P
Substrate thickness 0.6 mm
Track pitch 0.34 um (Land / Groove )
Groove depth 115 nm
Channel clock 33 MHz

. Laser pulse strobe
Recording method Magnetic field modulation
Modulation code [1 7] RLL

Areal density (Gbit/inch?)
237 19.0 158 136 119 105

20 5 R O O O

- Lo Lo

;\?15 Ny ! ' i
A d i T T H T : -1

P - 4 - B

10 —— — —
e R I

'O'GFOOV . ‘ bt ‘ i 1

5 R A N A i

006 008 010 012 0.14 0.16 0.18 0.20
Bit length (um)

Fig. 10 Bit length dependences of the jitter on
land and in groove at a track pitch of 0.34 um.
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(a) At 17.3 Gbit/inch? (0.11 pm/bit) on land

H § i0ns

500my
(b) At 17.3 Gbit/inch? (0.11 pm/bit) in groove
Fig. 11 Waveforms of the random signal
(bottom) and the differentiated signal (top) at
0.11 ym/Dbit: (a) on land at 0.34 um/tp (b) in
groove at 0.34 um/tp.

17.3 Gbit/inch? (0.11 gm/bit) TO 5 ¥ ¥, 7 v—7Zh
FNOT Ay —vaR LI 20N TRIAEREKEAE
B, LAY 1 RESESEETH 2.
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Gbit/inch> ILBWTH Vv ¥ —FFV F, Zu—7& %
12 15% LIFTH b, 15Gbit/inch? ItB W Tt 12% BT
&)Of.:.

DWDD #F#YEVICEHILo EcEash v JE#
HALLER (7 =— VLB OUNEHS T — 2 MES DT
IBIL T, TN NEBEROFIAH? PHEHEY v
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