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Recording Noise Suppression and Magnetic Properties in Magneto-optical
Recording Media with a Smoothed Underlayer Surface
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A smoothed underlayer surface produces a low level of
disk noise in unrecorded disks and a high leve! of recording
noise generated by recording marks. To achieve high S/N
disks, the recording noise must be suppressed. By investi-
gating the domain wall motion, we examined the origin of
the high recording noise and studied ways of reducing it.
When a flat underlayer was used, we found that the high
recording noise was caused by irregular domain shapes
that resulted from the decrease in the number of domain-
wall-pinning sites. A possible cause of the irregular domain
shapes is the smaller coercivity of Fe-rich disks and the
larger contracting force acting on the domain wall in Tb-
rich disks. When we deposited an improved TbFeCo film at
a higher Ar pressure in order to create more wall-pinning
sites, the recording noise was suppressed at about 4 dB in
TM-rich disks, while the disk noise remained low.

Key words: magneto-optical disk, recording noise, do-
main-wall-pinning sites, flat underlayer, contracting force,
domain-wall energy
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Fig. 1 Recording noise (N,) normalized by the signal
and S/N for various TbFeCo compositions. N, is
integrated within a frequency range of 0 to 5 MHz.
Open symbols denote N./S and S/N in F-disks and
closed symbols denote those in R-disks.
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Fig. 3 Temperature dependence of H. and M; in
F-disks.
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Fig. 4 Temperature dependence of g, in F-disks,
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Fig. 5 Temperature dependence of o, in F- and
R-disks.
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Table 1 Thermal parameters used for the calculation

Specific heat | Heat conductivity
U/ke - K) (W/m - K)

SiN 740 10

TbFeCo 320 15

Al alloy 890 40
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200 1
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£160]
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Fig. 6 Calculated temperature distribution of the
magnetic layers at the end of the light irradiation.
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Fig. 7 Contracting field acting on the domain wall
in the F-disks at the end of the light irradiation.
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Fig. 8 Demagnetization field in the F-disks at the
end of the light irradiation.
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Table 2 Recording noise (N,) normalized by the sig-
nal for various sputtering conditions in F-disks

Ar gas Applied power
pressure 250 W 500 W 1000 W
0.85 mTorr -23.0dB -18.6 dB
-24.1dB
3mTorr | -24.1dB |/conventional\| —18.6 dB
( F-disk )
-26.6 dB
5.4 mTorr -24.2dB
i (disk D) .
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InTHELZAVWTO 2 Yy s HREAE FITF BT EiIcL 9L
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KEEESEAET 2 V¥ - OEWERS]TIEL, T hshgss
@ pinning site £ 73> TV A LHfEflla N B, KEERTIL, Disk
D (zs%y # #ZAIE 54 mTorr, A Y7 — 500 W) nigbdid
g/ A ZAMEL 1S 572, Disk D D Teomp (350 —170°C TH 5.
BIU Teomp TiCER/ 1 XEWEKT B LUERD Rty 5 R (R
¥y & H A 3mTorr, A7~ 500 W) T Teome=
—170°C DIEA R L 72458, Fig | 155887 1 X (N/S) i
—22~—-23dBitia L TFHENSE. ol L oHERT S
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Fig. 9 External field dependence of carrier level and
noise level for R-, F-, and improved F-disks.
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Fig. 10 Torque curves for various temperatures in
R-, F-, and improved F-disks.
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Relationship between Relationship between the magnetic
the surface roughness property {ex. Ky) and
and the magnetization direction the domain-wall-pinning sites
in the TbFeCo layer
Disk noise: high " ;‘bFeCo layer Recording noise: low
Underlayer ‘ l ‘ ‘ ‘ ‘ ‘
Disk noise: low TbFeCo layer Recording noise: high

Conventional
vertiond| - p 444 atpptt s R

Underlayer

Improved Disk noise: low TbFeCo layer Recording noise: low
eas | treteante | T
(Disk D) Underlayer

Fig. 11 Relationship between underlayer surface roughness and disk noise, and the relationship between the
magnetic property and recording noise. Arrows (1) denote the magnetization direction and triangles (A) denote
domain-wall-pinning sites.
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