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Technology Progress of Super Resolution Optical Disk
Kenya NAKAI

Super-resolution optical disk technology enables to read or write information recording marks which
length is shorter than resolution limit by introducing a stack of thin films possessing an optically
nonlinear property in its optical disk media, and is one of promising candidates of large capacity optical
memory technologies for a post-Blu-ray Disc (BD) system. Here, as one of recent progress topics, an
experimental demonstration of a successful and seamless playback of a high-definition video content
from a super-resolution nearfield structure (super-RENS) read-only-memory (ROM) disk with 50
Gbyte data capacity per layer using In-Sb thin film is described. Moreover, a study to keep a wide disk-
tilt margin approximately same to that of BD system and a preliminary study to achieve super-resolution
readout at high data transfer rate at relatively low disk rotating speed, and other technologies to enlarge
recording capacity are introduced.

Key words: high density recording optical disk, super resolution, Super-RENS, resolution limit, InSh,
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ZRENRIE D TIISEY, koT, FEMALE K
1F4 % Super-RENS® D X 9 12, TS OB BIRL L
DHES EENBHAER, TITRERALTEZLS. X2

569 (11)



D @@ @ cco 000 B A

X IY Y TY WRYTY TH I 500 nm
S0 OD® 2200 & 20 B .

(L Y XY ¥ T ......./IZ“JI‘
D e BOtes t @O O

PO 'O ® ® ¢0 @ 000 v Pyl FR
19000 900 00@NOO Bt <>

3 BHZE L 72 HJE 50 GB @R 7 4+ 2 7 & ROM JEMR D
AFM i,

(@) D &) BFENRAR Yy FNOMIBHI 2 ]GE L 7557
at—L v beiER% (PCTF: partially coherent transfer
function) 2S5 H P I N 2®, Z 2T, w B OD
B, s /NI O 2Ry b sDs 7 b (R
Ry MRA/NA TIERUL) THD, wx 04 ICEEL L
EDT7 b sITNT2RMELEMER LTS, sHREL
%% (HOMESENRA Ry bohLrs3Ths) 1L,
T O 2SR R E AL S s, Jhud, FAH
D37 b LTS EFMMNRGRAT L AR Y Ol
B2 7a 7 7 A NI b EELLND,

2. BE50GB-ROM T 1 27 DR EBERES

EFHOIE, BRET 4 A7 OFELREKELE 2 e v
TR A A7 L DREEE%L HIE L, Super-RENS-ROM
T4 A7 DFEET>7, ROM 74 A7 ICilfI N5
T—=FEy PREERDBD 74 AZICHLTHETEL,
BRI (F—% + 7 v 7 A OGIEREE) & 2 5106
HTV5, ZOLEDRME Y FRIF75nm, £4FT v
JEvFIEBD EFIL 320nm £ LTED, 120 mmEDIE
T4 A7 DHJESH 7 D DFtERARIZBD (25GB) D 25D
50GB &% 5.

CDROM 74 A7 TiE, K1 Tl M EEREREC
LEYREER InSh Z v, 1L1mmEDRY A —F%— b
M5 7% ROM M & 0.1 mm JED A N—Jd & DI 5 e
D RERAEERNE ZnS-Si0, (35 nm)/Zr0, (15 nm) /InSh (20
nm)/ ZrO,(15 nm) / ZnS-Si0,(35 nm) Z #EHK L 72, R
E= 7% ba v ARy & —3ETHAE Lz, ZnSSi0, 131X 1
DOFRERBICHM L, Z 2T oIl & i
EDMNIZ Zr0, Z T E L THAL TW3S, ZrO, 13—
KRR PHESHWEEZ b OMETh 2 2 L6, W4
FHDWINIZ & > TEIRIRFEIZ 72 % InSb 238 ZnS-SiO,
NEDBLDOEMZ AR S EEZ on, HiEAEERO
it Ak % D 2R T E 5. FAERRERETD 5
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NRETH ZDITH L, 45,000 %4 7 VEREE & CKIiR 7L

570 (12)

(a) 0.3 mW FBREEE

(b) 1.4 mW

BRRMEEE
4 FVF LTI HEFTEY.

60 500
—e— CNR
c 1 450
1 400
40 |
Iy . 1350 o
= L — |, A | ﬁl-
= A /
” 1250
20 | |
1 200
O 1 150
0 osdoo0:0f 100
0.0 05 10 15 20

BER/AT— [mW]
MLFN: 2 MHZTORRY b LB @ERE2.46 m/s
5 FENST =T 2 75 nm R E b OWEEBOE
HH (CNR), i/ A X (LFN), KHROZAL,

EWTEDW,

X313, BH¥EL 72 ROM KD AFM (atomic force micro-
scope) TH 3. ZOROMEWIZ, H50L dERT—
FTHBHEY b mMMIPRICTER U 72 5% 2 8U0F L 7:14%,
BRI X > THEREDOEY Yy MERZ L1 mm ED R Y
A =R F— b EREICHEE L CERT 5. 20y MMufll
12, Sz X7 Super-RENS O 5 @ DG 2 K& T
%. %7z, ROM B3, EHGIEREIE % N L 7 A es
IBE &G ATETERTICB W TREFREFHENES NS
XYL ET o7, K40, fEELL 7288 50 GB @
Super-RENS ROM 7 4 2 7 ® 1.7 B HF R TEHI N 5
Y LAT—5 OMEBZOWIBERT. K4 (@), (b) X
ZFNEFNFTAEN AT =2 K7 — (Pr=0.3 mW), &3
7— (Pr=14mW) IZLTHAELZEATH 2. BD DKL
R TIFARIBIIZ 119 nm 1I2H 2 DT, KA
7—=TZ2TEy b (75nm) &£ 3TE Y I (1125n0m) D%
TR BRI T E 2028, BOFEAE Y —TII AR
BRI 2D, TR LD RV y F OfEF M3
B0 bBHITE %,

RIZ, BN T =TT 2 G AR 2 E L
7. 5%, By FEXmOBE—Ey MlEBHEL



#1 Super-RENS-ROM F 4 Z 7 & WHgH Ao 2 5 Mg,

A AR SRD 1X (SRD 2X)
F—#iE%L— 1+ (Mbps) 36 (72)
BB (m/s) 2.46 (4.92)
R (nm) 405
WL v AR 0.85
REYy FE (nm) 75
FovZ7¥yF (am) 320
T4 A7 K& (GB/JE) 50
PRML #7520 PRML 1221/PRML 12221
PA AR 1-7 RLL
EFAa—Fv s H.264/AVC (H.264/AVC Multiplexed)
BREaI—Tv 7 AC-3
SRS 19201080 HD (1920 1080 HD X 4ch.)
7L —4L—F (ips) 30

BEo, HA ST —IC$ 5 CNR, KKHE L |/ 4 X
LFN (low frequency noise) D Z{tEZRL7ZbDTH 5,
RGN R FEBLT 5 R8T — DFEDY 0.5~0.6 mW
ZH Y, FENST —DOBNNIIE> T CNR AR L T
I RSB E NG, 2 2 THw BT > 71
TlX, 1.4 mW T43 dBfRE & &\ CNR 256 17,

f72, HAEGEWED (R FHMEL L & EAER
7 —DHEPSRO LN L L ZT]RS L, 0.9 mW £F
WL, CNRfEAY 40 dB ML EOZEREIC A L #Ho5 1.2
mW fHECTEM AN AL NS, InSh DR T + A7 T
AT — IR LTRSS 2 iz > 2 &
LDV EDTH Y, AgInSbTe % f\> 7= E 7 4 A
7 D LR E STV S,

F7z, 0.8~1.0 mW D#iPH T, CNRH&MEE & i LFN
DEWICZN L TED, InShb DR DR 2 FH A
N7 —ICx T B IFE R LICBIN T w5,

3. BR&ET 1 AVEEVATLE MEHEER

Super-RENS 7 4 A 7 (& X AR D m kG G KR o
Wk oy 5o i 1RICINGD 5 2 L D3TE 5 KA R
R Lciifis sy, 20FEMAEZR TR, EELIX
Super-RENS ROM ¥4 2 7 2 5fgra v 5oy %) 7L
Z A DT EIE IWURTFES AT L DOFER T 72 12,
DIFIZ, ZOMYEEEY 25 4 EWEREAE IO OB
N5,

72113, Super-RENSROM 74 A 7 L WURFA S A T A
Dtttz FLdbDTHS, v 7Ty 7%, BD &
[FERIC R 405 nm DL —H =L NA 0.85 DXL v X
ZHWTWS, £, S5MEICEVTE, 125y 7D
T4 2NV 740%—&, BD THH W55 PRML

40 % 11 %5 (2011)

(a) Super-RENS ROM 54 2%

BEXRARYE
kEVIT VT
HDTV (1920 x 1080E-tJL)

(b)

K6 4F v UWRay T oy REEES 2T 2O,
(a) Super-RENS-ROM 74 A7 #FETZHEY 77 v
7, (b)1920x 1080 HD W5 % 4 i sy MR 4 L 72861,

BAERRRY ML
K7 F4ARAZHEEICEYDE—2> 7 b LT, FERINLEG
BEAENARYy b 707 7 A LB,

(partial response maximum likelihood) 1221 ¥ 7213 12221
ZEMAL 7z,

BD DIEH#EF — F Rk L — FTH 3 36 Mbps, B LU Z
D 2 B4 IS T 5 7 — F 5Kk L — b 72 Mbps T35
%#fTo72. 72 Mbps TOFAEMITED DI, EF4 a—
Ty 7IEH264 L, 4F X FNDNAEY a3 VG T—
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VG E FRFFRAET 2 b0 TH D, WHRISEUINSTEER
T, VL VATHERBEZER L, TOTAT A
X, T4 PFNLT 2= (4096X2160 HzE) EFLU YA XD
Wtk % 1 ROMIRGET 4 276 HAE L2 LTS T
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