The Thermal Analysis Simulation of Magneto-Optical (MO) Disks

Shiraishi, Takeshi

Storage capacity of 3.5 inch magneto optical disk becomes larger from 128MB to 1.3GB. Disk
revolutional speed also becomes faster. In order to comply with these conditions and various types of MO
disks, it is necessary to keep recording laser power suitable.

The method of thermal analysis simulation of MO disks is introduced to fit the most suitable recording
conditions. 2.4 times of capacity are confirmed with violet laser diode(A =400nm) and the half of recording
power is needed to compare with conventional laser diode(A =685nm).

kS |
3.5 (Mo ) 128 \\\% -
PLASTIC —
MB 1.3GB RO RE CTIVE —
LEMS
]
PHOTO DETECTOR @
MO @/ v Y
CAV (Constant Angular Velocity) ﬂ E.F-."ﬁ ‘ma:gm
SERYD LEME "
MO @-’ - BEAM SPUTTER
ﬁ T cowLmATING LS
LASE R Db

Fig. OMD 9062 Optical System

MO
MO (OMD-9062)
Fig. LD A =685nm LD
1.8 NA 0.55
Fig.
1.06p mx 1.19y m x
e “) H Tangential direction E2¥

Fig. Spot intensity distribution on the MO disk

KONICA TECHNICAL REPORT VOL. 13 2000 71



L

h.ill]h:'ﬁ.ﬂ'llt

(recording layer) regicn

e Theds roledion
MSR (magnetically induced super resolution) &

Fig. =
MO

5u mx 10y mx 2y m(Xx Yx Z)
0.1y mx 0.1y mx 0.02
0.5u m 25
200 DC ¥ = Hewtn sunmrg
Im/s 15m/s 19m/s dErmctinn

Laser beezn

3
3600rpm
4500rpm

Fig. The model of thermal analysis simulation results
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Fig. The model of MO disk used in this simulation
Table Simulation results of recording power

Table Parameters of each layer (specific heat C, Density Llneaérmyz;omty 9 15 19
p and heat conductivity K)
Recording power
Layer c o K (mW) 8 8.8 9.6
(J79/deg) (J3/cm/deg/sec) (g/cni)
Substrate 14 1.2 0.002
Dielectric
Layer 0.74 3.2 0.1
Recording 0.37 8.1 0.16
24 MO (A,B)
Reflector 1.18 2.2 1.0 Fig.
Fig.
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Fig. Temperature distribution on the recording
layer ( 9m/s, recording power 8mW)
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layer ( 15m/s, recording power 8.8mW)
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Fig. Temperature distribution on the recording
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Fig.12 Simulation results of recording power

Fig.10 Temperature distribution on the recording layer
with violet laser diode (9m/s, recording power 4mw)
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