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A working mechanism for a transparent-aperture type super-resolution near-field structure
(Super-RENS) optical disk is clarified. Experimental results show that the disk has two states;
one is due to the change of only mask layer, and the other is due to the change of both mask and
recording layer. Theoretical analysis for the six layer medium shows that the reflectivity
decreases by 91% for amorphous-mask and crystal-recording layers, and that it decreases by 73%
for amorphous-mask and amorphous-recording layers. These reflectivities correspond to the two
states obtained experimentally. From these results, the mechanism that both mask and recording
layers change from as-depo to amorphous in write process and the mask layer uniformly changes
to amorphous in read process is presented. According to the conventional super-resolution
mechanism, the very small high temperature region in the focused spot behaves as an aperture and
makes it possible to detect marks less than diffraction limit on the recording layer.
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Fig. 1. Read/write configuration for a Super-RENS
optical disk.

Table1 Experimental conditions for read power dependence.

Write Read
Laser power (mW) 7 1~7
Velocity (m/s) 1.9 3.9
Mark length (nm) 100~3000
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Fig. 2 Read power dependence of CN ratio.

Table 2 Experimental conditions for write power dependence.

Write Read
Laser power (mW) 3~9 6
Velocity (m/s) 1.9 3.9

Mark length (nm) 200~500, 3000
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Fig. 3 Definition of an oscilloscope signals. as-depo: Ini-
tial level (before writing), V,: Non mark level (maxi-
mum), V,: Mark level (minimum), V,,: Peak to peak
(amplitude).
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Fig. 4 Write power dependence of signal amplitude for
long marks (just after writing).
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Fig.5 Write power dependence of CN ratio for long
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Fig.6 Write power dependence of signal amplitude for
short marks (just after writing).
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Fig.7 Write power dependence of CN ratio for short
marks (under Super-RENS reading).
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Table 3 Physical properties of a Super-RENS disk.

Layer Material Thickness [nm] Phase n k
PC substrate Polycarbonate 0.6x10°¢ 1.56
Protection SiN 170 2.35
as-depo 3.52 5.3
‘Mask Sh 15 Crystal 3.52 5.48
Amorphous 3.6 4.75
Protection SiN 30 2.35
. Crystal 4.29 2.09
R
ecording Ge.Sbe Tes o Amorphous 3.97 441
Protection SiN 20 2.35
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Fig. 8 Normalized reflectivity for several phase condi-
tions.
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Fig. 9 Signal levels readout experimentally.
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Fig. 10 Simulated signals normalized by as-depo.
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Fig. 11 A proposed read/write mechanism for a transparent aperture type Super-RENS optical disk.
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