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Random Signal Characteristics of Super-RENS Disc
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Abstract

We report the random pattern characteristics of the super resolution near field structure(Super-RENS) write
once read-many(WORM) disc at a blue laser optical system(laser wavelength 405nm, numerical aperture 0.85)
and the Super-RENS read only memory(ROM) disc at a blue laser optical system(laser wavelength 659nm,
numerical aperture 0.65). We used the WORM disc of which carrier-to-noise ratio (CNR) of 75nm is 47dB and
ROM disc of which carrier-to-noise ratio (CNR) of 173nm is 45dB. We controlled the equalization (EQ)
characteristics and used advanced partial-response maximum likelihood (PRML) technique. We obtained bit
error rate (bER) of 10-3 level at SOGB WORM disc and bite error rate of 10-4 level at SOGB level ROM disc.
This result shows high feasibility of Super-RENS technology for practical use.
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Table 1 Experiment condition

Item ROM WORM
Wavelength 659nm 405nm
Numerical 0.6 0.85
Aperture
Linear 6.2m/s 2.5m/s
Velocity
Modulation
code RLL(1,7)
PRML Advanced PRML based on high tap
technology
Minimum
mark length 173nm 75nm
[2T/20ea-3T/20ea]-[2T/20ea-4T/20ea]
Patternsignal | ..

substrate

substrate

() ()
Layer structure of super-RENS ROM disc; (a) 3-
layer structure and (b) layer structure with APC
layer
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Fig.2 CNR Characteristics of the sample disc as a
function of readout power at 173nm mark
length.(Resolution limit: 275 nm)
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Fig.3 CNR and low frequency noise of the sample disk
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Fig. 4 bER results as a function of readout power
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Fig. 5 Sample structure and layers; (a) disk layer structure

with 6 layers (b) recording layer showing PtOx
decomposition (PtOx < Pt + Ox)
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Fig. 6 CNR and Noise of 75 nm mark signal
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Fig. 7 the CNR characteristics as a function of mark length
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Fig. 8 Symmetry state of the pattern signal; (a) digital
oscilloscope results showing asymmetry using
special pattern signal (b) analog oscilloscope
results showing asymmetry using special pattern
signal
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Fig. 9 Eye patterns of 50GB capacity; (a) pattern
signal eye pattern after limit EQ (b) random
signal eye pattern after limit EQ
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Fig. 10 bER characteristics as a function of readout
power showing threshold phenomenon
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