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Developing a simulator for Super-RENS/ROM disk

using finite difference time domain method

Duck-Won Ahn, Chun-Yeol You
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ABSTRACT

We developed a numerical simulator in order to study the Super-RENS/ROM (Super REsolution
Near-Field Structure, Read Only Memory) using 3-dimensional FDTD (finite difference time
domain) method. The simulation can be performed by three steps. In the first step, we utilized the
vector-diffraction theory to calculate the characteristics of incident laser beam from the object-lens
to the surface of the disk. At the second step, we fed the calculated result as an input for the
main FDTD simulations on the optical layers in the disk structure. After performed the FDTD
simulations, we took near-to-far field transformation for the reflected signal, from the surface of
the disk to the detector. Finally, we can get reflected signal at the photo-diode. Using this
developed simulator, we were able to study about the reading signal from various disk structures
as a function of a laser beam position. We calculated reading signals for various pit sizes for
Super-ROM structure, and it is found that the simple optical diffraction theory can not explain the
reading mechanism of Super-ROM, and more complicated temperature dependent physics must be

involved.
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Table 1 Refractive indices and thickness of each
layer in Super-ROM disk structure.

Material Refractive index |Thickness (nm)
Si02 1 10
Sb 3.88 +0.01: 15
SIN 2 100
Al 0.49 +4.86i 100
Substrate 2 80
Bx 2HE S U2 992 5 A o
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Fig. 6 Disk structure of Super-ROM.
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