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Heat Transfer Analysis on Phase Change Optical Disc
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Abstract

), Finite Difference

This study deals with the heat transfer analysis on phase change optical disc with land/groove
recording by means of numerical method. Finite difference time domain(FDTD) method was used to
obtain the amount of absorption of light propagating inside disc and finite difference element(FEM)
method was used to calculate the temperature distribution. The calculated results present the detailed
information of recording characteristics on the phase change optical disc. The temperature profiles are
quite different between the land track and the groove track. The recorded mark shape on land track is

smaller and more elliptic than that on groove track.

neighboring track takes place
should be applied to land and

7lzMdy

(0 : specific heat capacity
D : layer thickness

E : electronic field

H : magnetic field

K : thermal conductivity

T : temperature

€ : electrical permittivity
u : magnetic permeability
0 : electric conductivity

It is shown that the thermal problem to the

due to secondary peaks. It is found that the different write strategy

oroove recording, respectively.
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Fig. 1 Schematic of the simulated optical disc
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Table 1 Physical properties of DVD-RAM used in the calculation
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Fig. 2 Write strategy used in the calculation
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D (nm) K (W/mT) | Cp, (J/mT) | Refractive index
Substrate (PC) 200 0.23 1.70x10° 158
1st Dielectric layer (ZnS-SiOs) 85 0.58 2.00x10° 2.10
Recording layer (Ge2Sh2sTes) 25 0.60 1.28x10° 46 - 4.2
2nd Dielectric layer (ZnS-SiO2) 25 0.58 2.00%x10° 2.10
Reflective layer (Al alloy) 100 20.0 2.45x10° 1.8 - i6.0
Protective layer (UV) 200 0.20 1.70x10° 1.58
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Fig. 4 Temperature history in the recording layer
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