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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 50GB 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.

=2

i

1. M
Super-resolution near-field structure(Super-RENS) T]
24 AATAE FHE3II 200GB o n&F F
O&3& 488 & dv 79 Frrjez o
2531 9lt}h. Super-RENS YA E A ¢ WAzt
Sb Fejol A PiOx FelZ LFAFHA, 300nm v}
AdA 37.5nm U}EU}X]Q] A& EA(Carrier-to-
Noise Ratio, 40dB)S ¥ F AATH1-5]. 71 Z
AYUEL PtOx 7} Pt Y= %11}9} AEE
HA] rigid bubble & FHA 3= H2ZE <51 9l
TH3][6]. Super-RENS t]A232] A dAlAYEL,
HT zdd dgol AR A9 7|ddce
Aol UAIRY, o} wHEsHR| Qri7-8]. AA

R R R EL EREESS
E-mail : jc21.bae(@samsung.com
TEL: (031)200-3027 FAX: (031)200-3160

" gaRAm gAge e AT e

119

Super-RENS  7]&&
(CNR)Oﬂ A random AlZ
A1 JTH9-10]. B AFoAME AFLE Super-
RENS T A9 bit error rate(bER) 2 &
Zolth, F7F2 bER & 7] A% 71E EA4E
AEd Aolth

2. ¥
2.1 Super-RENSROM E|AF
Super-RENS ROM Ul2FE 0.6mm Z | 7FR |

oJE 7| Yol v wEhg
A 819 Tk, Random 2139 bER =
A Run length limit(RLLY(1,7)
A vl Aol 175nm 0|8, °]E Blu-ray A
2ol golx W Alo]= ojH] mark Zo}rt
75nm Q) SOGB &% sigHEct SEY o=
70nm(N6N.AYC Th, A A A& 187 ¢l8lA

LHHEHoE 3§
4871 el
AHg-3t 3

=2
RS



Table 1 Experiment condition

Item ROM WORM
Wavelength 659nm 405nm
Numerical
Aperture 0.6 0.85
Linear
Velocity 6.2m/s 2.5m/s
Modulation
code RLL(L7)
PRML Advanced PRML based on high tap
technology
Minimum
mark length 173nm 75nm
[2T/20ea-3T/20ea]-{2T/20ea-4T/20ea]
Patternsignal | ..
[2T/20ea-8T/20ea)-[2T/20ea-9T/20ea]

oHgo] 659nm, NA 0.6 9 F o] Farg Frjxz
=golB HAEHE olgsign. Ay zpe
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Fig. 1 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. 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. 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. 10 bER characteristics as a function of readout
power showing threshold phenomenon
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