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Improvement of Noise Characteristics in Super-RENS Disc
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ABSTRACT

The research topic of super-RENS technology is shifting from the signal intensity (CNR; Carrier to
Noise Ratio) to the signal uniformity (Jitter or bER). To achieve an uniform signal characteristics, it is
important to reduce signal fluctuation in a super-RENS disc. In this study, we investigated the relation
between signal fluctuation and low frequency noise (LFN), and analyzed LFN increase in recording and
readout processes. It was found that signal fluctuation had a close relationship with the LFN. Also, it was
found that the recorded mark shape such a bubble type and high readout power increased the LFN in
recording and readout process of a super-RENS disc. So, using non-bubble type recording material and
low super-resolution readout material, we markedly improved the LFN in a super-RENS disc.
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Cover layer 0.1mm

Fig . 1 Schematic sample structure
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Fig. 2 Signal and noise characteristics of super-RENS
disc (75nm mark) and BD-RE disc (150nm
mark);(a) signal of super-RENS disc, (b) signal of
BD-RE disc,(c) noise characteristics of super-
RENS disc (d) noise characteristics of BD-RE
disc
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Fig. 3 Relation between the signal fluctuation and LFN
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Fig. 4 Noise characteristics of super-RENS disc;
(a) initial status (Pr=0.5mW), (b) after recording
(Pr=0.5mW), (c) during readout (Pr=1.8mW)
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Fig. 5 Noise characteristics of BD-RE
(a) initial status (Pr = 0.4mW), (b) after recording
(Pr=0.4mW)
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Fig. 6 TEM analysis result ;
(a) cross-sectional image of PtOx recording layer
disc
{b) cross-sectional image of W-Si recording layer
disc
(c) plain-view image of W-Si recording layer disc
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Fig. 7 CNR of a W-Si recording layer disc according
to the readout power

LFN 9.5dB LFN 10.9dB

(¢)
Fig. 8 Noise characteristics of W-Si recording layer
super-RENS disc ;
(a) initial status (Pr=0.5mW),
(b) after recording (Pr=0.5mW), (c)
during readout (Pr=1.7mW)
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Fig. 9 CNR and LFN according to the readout power
(PtOx recording layer disc)
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Fig. 10 CNR of Ge-Sb-Te and Te super-resolution
layer disc according to the readout power
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Fig. 11 Noise characteristics of Te super-resolution
layer super-RENS disc;
(a) initial status (Pr=0.5mW),
(b)after recording (Pr=0.5mW),
(¢) during readout (Pr=1.4mW)
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(c)
Fig. 12 Noise characteristics of W-Si / Te super
RENS disc ;
(a) initial status (Pr=0.5mW),
(b) afier recording (Pr=0.5mW),
(c) during readout (Pr=1.2mW)
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Fig. 13  Signal of W-Si / Te super-RENS disc
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