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Welcome and Opening Remarks (9:15-9:25)
K. Goto (Tokai Univ., Japan)
Steering Committee, Chairperson

Keynote Session (9:25-9:45)
Presider: Y.Mitsuhashi (Nippon Sheet Glass, Japan)
Organizing Committee, Chairperson

Tu-A-01  (Keynote)
9:25 Technology Jump of Optical Storage
N. Atoda (INAIR, JAPAN) ....ceoririeiiiiiiiiiitiie ittt 2

4

DVD-ROM (9:45-10:30)
Presider: Y.Honguh (Toshiba, Japan)

Tu-B-01  (Invited)

.
. 9:45 15Gbyte DVD System Using a Liquid Crystal Panel
% S. Ohtaki, M. Ogasawara, N. Murao, M. Iwasaki (Pioneer, Japan).............ccoccoceniiniine 6
| Tu-B-02
-
“ 10:15 Process Margin of 15 Gbyte Disc Mastering Using Photobleachable Dye
Y. Okumura, T. Higuchi, T.Tlida (Pioneer, Japan)..........c.ccoceeviiiiiiiiiniiniiiieiieinens 8

Coffee Break (10:30-10:45)

Holographic Memories (10:45-12:00)
Presiders: S. Yagi (NTT, Japan)
L. Hesselink (Stanford Univ., U.S.A.)

Tu-C-01  (Invited)
10:45 Non-Volatile Digital Holographic Memories

SRR R R

L. Hesselink  (Stanford Univ., U.S.A.)...oourirreriimceririciesseriesiesniesesiiens s 12
Tu-C-02
11:15 Implementation of Holographic Optical Disc

G. Zhou, A. Pu, O. Ivanova, F. Mok, D. Psaltis (Holoplex Inc., US.A).........c.coenins 14
Tu-C-03
11:30 Stoichiometric LiTaQ, as Digital Holographic Data Storage Material

Y. Furukawa, K. Kitamura, K. Niwa, H. Hatano*, P. Bernasconi**,
G. Montemezzani**, P. Gunter** v
(NIRIM, Japan, *Pioneer, Japan, **Inst. of Quantum Electronics, Switzerland)............. 16
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Tu-C-04
11:45

Optimization of Oxidation State of Fe and Digital Holographic Recording

in Stoichiometric Fe: LiNbO,

Hatano, T. Yamaji, S. Tanaka, Y. Furukawa*, K. Kitamura*

(Pioneer, Japan, *NIRIM, JaPan).............cc.cooiiiiiiiiiiiees e 18

Lunch (12:00-13:00)

Head/Drive 1  (13:00-14:30)
Presiders: J. Ichihara (Fujitsu, Japan)

Tu-D-01
13:00

Tu-D-02
13:15

Tu-D-03
13:30

Tu-D-04
13:45

Tu-D-05
14:00

J.E.Davis (Quinta, U.S.A.)

Holographic Laser Module with Dual Wavelength for DVD Optical Heads
H.-F. Shih, T.-P. Yang, M.O. Freeman, J.-K. Wang, L.-H. Hsu, D.-R. Huang,
H.-F. Yau* (ITRI, R.O.C., *Nat’l. Cent. Univ., R.O.C).....ccecoieiiiiiiniiiiee e 22

Robust Focus and Tracking Detection for Integrated DVD Optical Heads
M.O. Freeman, H.-F. Shih*, J.-K. Wang, T.-P. Yang, L.-H. Hsu
(ITRI, R.0.C., *Nat’l Cent. Univ., RIO.C.).ooriviiiiiiiiiiiecis i 24

Parallel Readout and Crosstalk Cancellation with a Line-Shaped Light
H. Koyanagi, T. Maeda (Pioneer, JAPan)......cc.ccoveeiiecionieiiiiiins e 26

Reconfigurable Diffractive Optical Elements by Coded Aperture
for Optical Storage Systems

N.Yoshikawa, M. Itoh, T. Yatagai (Univ. of Tsukuba, Japan)...........cc.cceeeeervnrirrnrennn., 28
(Invited)

InGaN-based Violet Laser Diodes

S. Nakamura (Nichia Chemical Industries, Japan)........ccocceeivininiiniiiniinnicnenie e, 30

Coffee Break (14:30-14:45)

Head/Drive I  (14:45-15:45)
Presiders: F. Yokogawa (Pioneer, Japan)

Tu-E-01
14:45

G.-F.Zhou (Philips, Netherlands)

Land/Groove Signal and Differential Push-pull Signal Detection
by Improved 3-Beam Method
R.Katayama, S. Meguro (NEC, Japan)........c.occovvviiiiiriiinriiieicic e . 34




Tu-E-02
15:00 A New Equalizer to Improve a Signal to Noise Ratio
S. Miyanabe, H. Kuribayashi, K. Yamamoto (Pioneer, Japan)........c.ccccocoeeiiiiinniins 36

Tu-E-03 :
15:15 Performance Evaluation of EDAC for Optical Disk (LDC)
K. Tanaka, K. Fujita, T. Sakamoto, K. Nagashima, Y. Negishi

(Teikyo Heisei Univ., JAPAN)......cocoeviiiiiiiiiiiiiiiiii it 38
Tu-E-04
? 15:30 Distributed Disaster-tolerant File System Using Optical Disk Library
M. Ueno, S. Murata, S. Iwatsu, T. Tanabe (NTT, JAPAN)......coceremererrmeireereriererereeans 40

Advanced Magneto-Optical Recording (15:45-17:15)
Presiders: A. Takahashi (Sharp, Japan)
H. -P.D. Shie (Nat’l Chiao Tung Univ., R.0.C.)

Tu-F-01  (Invited)
15:45 Future Technology for Magneto-Opticial Recording
A. Ttoh (Nippon Univ., JAPAN).....ccciiiiiiiiiiiiieiie et 44

Tu-F-02  (Imvited)

16:15 Jitter Characteristics in the Domain Wall Displacement Detection Method

T. Shiratori, E. Fujii, Y. Miyaoka, Y. Hozumi (Canon, Japan)...........cccccoceeviiniininnnnnne, 46
Tu-F-03
16:45 Domain Expansion Phenomena in Exchange coupled Multilayer MO Films

T. Tokunaga, Y. Fujii, K. Yamada (Mitsubishi Elec., Japan)...........ccoccoeconiniininnnn. 48
Tu-F-04

17:00 Detection of High Track Density Recorded Mo-disk
Combining an Optical Phase Shifter on Deep Groove Recording
A. Fukumoto, S. Kai, S. Masuhara, K. Aratani (Sony, Japan)..........cccccovviinnininninninnnes 50
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October 21, 1998 (Wednesday)

Signal Processing for Recording Channel (8:45-9:45)
Presider: K.Tanaka (Teikyo Heisei Univ.,Japan)

We-G-01  (Invited)

8:45 A Challenge to Archive a High Density Optical Disc

Based on a Multilevel Recording Method

S. Kobayashi, T. Horigome, T. Ishimoto, R. Kohle, H. Yamatsu (Sony, Japan)........... 54
We-G-02
9:15 Partial-response and Full-response Maximumlikelihood Bit Detection

in Phase Change Recording

W. Coene, G. van den Enden, H. Spruit  (Philips, Netherlands)..........cccoccevniiinnnnne. 56
We-G-03
9:30 7-13 Modulation Code for Phase Change Optical Disk

M.-J. Kim, B .-I. Cho, K.-G. Lee, M.-D. Ro, D.-S. Yoon, I.-O. Hwang,

Y .-G.Kim, S.-T. Jung, B.-L. Gill, D.-H. Shin (Samsung, Korea)............c.ccocccevuvrrnnnn. 58

Coffee Break (9:45-10:00)

Advanced Phase Change Recording (10:00-12:00)
Presiders: T. Ohta (Matsushita, Japan)
I D. -R. Huang (ITRI, R.O0.C.)

We-H-01  (Imvited)
10:00 Write Process Simulation for Phase Change Optical Disk
H. Kando, T. Maeda, M. Terao, M. Miyamoto, A. Hirotsune (Hitachi, Japan)............. 62

We-H-02  (Imvited)
10:30 High Performance Media for Phase Change Optical Recording
G.-F. Zhou, B.A.J. Jacobs (Philips Research Labs., Netherlands)............c.cc..cccceeie. 64

We-H-03
11:00 4.7GB Phase-Change Optical Disc with In-Groove Recording
M. Yamaguchi, T. Togashi, S. Jinno, H. Kudo, E. Muramatsu,
S. Taniguchi, A. Inoue (Pioneer, JAPAN)........ccvuveeeeeeeiiniiiiiieiiiicc i 66

We-H-04
11:15 Multilayer Structures of High Ac/Aa for High Density Phase Change Disk
S.-S. Kim, I.-O. Hwang, Y.-J. Ahn, K.-G. Lee, B.-L. Gill, S.-C. Shin*
(Samsung, Korea, *KAIST, KOTEA).......ceeereeeeriiuiiiiieeeeeiiiiieeeeeeeineeeeseeiiic e e ssnnaeeeee e 68
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We-H-05
11:30

We-H-06
11:45

Au-In-Sb-Te Phase-change Optical Disc Having over 10° Times
Overwrite Cyclability
K. Kaneko, T. Onda  (Ka0, JAPAN)....everiiiiiieiriiiiieeceiie e eeeeeeeeeee e e e eee e eeeee e 70

The Maxwell Garnet Absorptive Film and its Application
to the Phase Change Recording Media
S. Ashida, T. Nagase, K. Yusu, K. Ichihara (Toshiba, Japan)................ccccvrevreveerenn.. 72

Lunch (12:00-13:00)

Alternate Storage (13:00-14:30)

Presider:

We-1-01
13:00

We-1-02
13:30

We-1-03
14:00

S. Tanaka (Matsushita, Japan)

(Invited)

High Performance, High Capacity Optical Assisted Winchester (OAW™)
Technology for Data Storage
J.E.Davis  (Quinta Corp., U.S.A) ittt e e e e eev e e s e s s 76

(Invited)
Near-Field Recording on MO Media
G. Knight (TeraStor Corp., U.S.A)c.eooiiiiiieiieieeeeeeeee ettt 78

(Invited)
Over 15 GB Optical Storage
K. Osato, K. Yamamoto, I. Ichimura, F. Maeda, Y. Kasami (Sony, Japan)................... 80

Coffee Break (14:30-14:45)

Probing (14:45-15:45)

Presider:
We-J-01
14:45

We-J-02
15:15

Y. Yamanaka (NEC, Japan)

(Invited)
Micro-Nano-Machining for Nanometric Sensing and Processing
T. Ono, M. Esashi (Tohoku Univ., JAPan)...........ccceovviviiniriieiieeeie e eeeeeseiesenea e 84

(Invited) ‘
Optical Data Storage Read-Out at 256 Gbits/in> - A Proposal
K. Wickramasinghe (IBM, U.S.A.) . ccccooiiiiiiiiicie e 86
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Poster Session (15:45-17:15)
Presiders: K. Yamada (Mitsubishi, Japan)

We-K-01

We-K-02

We-K-03

We-K-04

We-K-05

We-K-06

We-K-07

We-K-08

H. Yoshida (Canon, Japan)

Recording Characteristics and Multi-valued Storage of

Photon-mode Photochromic Memory

C. ZhongPing, X. DuanYi, P. LongFa, F. MeiGong, M. XianJuan*

(Tsinghua Univ.,China, *Chinese Academy of Sciences, China).........c.ccceeeeviiniiniininnn, 90

Photo-thermal Mode and Photon-Electronic Mode Phase Transformations

in Recording Media

A.Rong, Y. Lu*, Z. Zhang, L. Shi, T. Wang, Q. Chen, R. Wang

(Beijing Univ. of Aero. Astro., China, *Univ. of Massachusetts, US.A) ... 92

A New Type of Light Stabilizer for Optical Recording Disks
S. Morishima, K. Wariishi, Y. Inagaki, M. Shibata, T. Ishida, H. Kubo
(Fuji Photo Film, JAPan).......cccceevuiinuiiiiiiiiiiiiie e 94

A Scattering Analysis of Beam Wave by Recording Marks on
Phase-change Optical Disk Using BEM with FEM
Y. Miyazaki, K. Tanaka, R. Chiba (Toyohashi Univ. of Tech., Japan)...........c..coooone. 96

Dependence of the Optical Constants on the Film Thickness of

Phase-change Media

X.S. Miao, T.C. Chong, Y .M. Huang, K.G. Lim, P.K. Tan, L.P. Shi

(Nat’l Univ. of Singapore, SINZAPOTE)......c.cerrriiimiiiiiiirniiir et 98

Thermal Modeling of Grooved Phase Change Optical Recording Disk
J.J.Ho, T.C. Chong, L.P. Shi, Z.J. Liu (Nat’l Univ. of Singapore, Singapore)............... 100

Transient Reflectivity Measurement in Phase Transformation of
Phase Change Rewritable Disc
Y. Wu, T. Zhou, T. C. Chong (Nat’l Univ. of Singa-pore, Singapore)...................coooveen. 102

The Effect of the Disk Structures on the Characteristic of

the Phase Change Medium

W.-Y. Liao, D.-R. Huang, S. Lee*, D.-Y. Chiang

(ITRI, R.O.C., *Nat’l Tsing Hua Univ., R.O.C.) oo 104
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We-K-09

We-K-10

We-K-11

We-K-12

We-K-13

We-K-14

We-K-15

We-K-16

Study of the Partial Crystallization Properties of Phase Change

Optical Recording Disks

L.P.Shi, T. C. Chong, P. K. Tan, X. S. Miao, Y.M. Huang, R. Zhao

(Nat’l Univ. of Singapore, SINZapOTe).........cccoviviveviviririiieereeceeeseeeeeee e 106

Kinetic Crystallization Behaviors of the Phase Change Medium
D.-Y. Chiang, T. -R. Jeng, D. -R. Huang, Y. -Y. Chang, C. -P. Liu*
(ITRI, R.O.C., *Yuan Ze Univ., R.O.C.).oocovirriiiiiiiicccieeeee e, 108

Electron-electron interaction effects in Sb-Te-Ag Phase-change media
C.Y.Wu, Y.D. Yao*, Y. L. Song*, D. -R. Huang
(ITRI, R.O.C., *Academia SINICA).........ccerrreriiriiniineeeeeeeeeeeeeeeeeeeeeeeeeseee e oo, 110

Comparison of Cross-talks between Phase Encoding and Amplitude Encoding
in Phase Change Rewritable Optical Disc
B. Xu, T. C. Chong, W. Wilson (Nat’l Univ. of Singapore, Singapore)........................ 112

Write-once Optical Data Storage Media for Optical Near-field Memory
A. Sato, J. Tominaga*, T. Nakano*, N. Atoda* (Minolta, Japan, *NAIR, Japan).......... 114

Near-field Recording Head with Simple Tracking Design
D.-R.Huang, Z.-W. Chao, G.-Z Wu, E. G.Lean (ITRI, R.O.C.)eccvvviverreereernn, 116

Evanescent Coupling Effect on Near-field Recording

Using Solid Immersion Lens

P.-Y. Liu, J. -R. Liu, L. -M. Fu, C. -H. Tien, H. -P. D. Shieh

(Nat’] Chiao Tung Univ., RiO.C)uuiouiiiiioeiieieeeeeeeee oo 118 |

Effect of Channel Coding in Digital Holographic Data Storage
J. Liu, V. Boopathi, T. C. Chong, Y. Wu
(Nat’l. Univ. of Singapore, SINGAPOTE).......c.ceeviuiireieieeeeeeeeeeeeeee oo 120

Night Session (18:00-20:00)
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October 22, 1998 (Thursday)

Novel Media (8:45-10:15)
Presiders: A. Morimoto (Asahi Chemical, Japan)

Th-M-01
8:45

Th-M-02
9:15

Th-M-03
9:30

Th-M-04

9:45

Th-M-05
10:00

A.Rong (Beijing Univ., China)

(Invited)
Phase-Change Rewitable Super-Resolution Disk
with a Stabilized Masking Layer
T. Shintani, M. Terao, H. Yamamoto, T. Naito (Hitachi, Japan)............c.ccccoooovniiinnnins 124

Effects of Aperture Wall on the Readout Signal of Erasable
Thermal Phase Change Super Resolution (EPSR) Disks
J-R. Liu, N.-Y. Tang, H.-P. D. Shieh  (Nat’l Chiao Tung Univ., R.O.C)...c.ccooevniinnnnns 126

Super-resolution Effect of Semiconductor Doped Glass
T. Nagase, S. Ashida, K. Ichihara (Toshiba, JAPAN)....eiiiii 128

Cation-deficient Spinel Ferrites: Application for

High Density Write-once Optical Recording

L. Bouet, P. Tailhades*, I. Pasquet, C. Bonningue*, S. Le Brun, A. Rousset*

(ATG, France, *Univ. P. Sabatier, FTance).........c..coooniiiiiniiiiiie 130

Land/groove Design System for Optical Disks
H. Shiomi, T. Onda (K20, JAPAN)...cc.ccvviireiiriiiiiiiiiiie it 132

Coffee Break (10:15-10:30)

DVD-R and Multi-layered Recording (10:30-12:00)
Presiders: H. Iwasaki (Ricoh, Japan)

Th-N-01
10:30

Th-N-02
11:00

G. Knight (TeraStore, U.S.A.)

(Invited)
4.7 GB DVD-R
A.Inoue  (PiONEEr, JAPAN).....coiviriiiiiiiiii ittt 136

The High Speed Recording Performance of Metal Azo Dye Contained
DVD-R Discs
Y. Suzuki, Y. Okamoto, Y. Kurose, S. Maeda (Mitsubishi Chemical, Japan)................ 138
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Th-N-03
11:15

Th-N-04
11:30

Th-N-05
11:45

New DVD-R Disc with Metal Thin Film and Organic Film on Polycarbonate
K.-S.Min,Y.-J. Huh,J.- T. Je, S. -H. Kim (Samsung, Korea).........ooceeeeevevevenreennnnnnn 140

Multilayered Optical Memory with Urethane-urea Copolymer
M. Ishikawa, Y. Kawata, C. Egami, O. Sugihara, N. Okamoto, M. Tsuchimori*,
O. Watanabe*  (Shizuoka Univ., Japan, *Toyota Central R&D Labs., Japan)................ 142

Rewritable Dual Layer Phase-change Optical Disk
K. Nagata, K. Nishiuchi, S. Furukawa, N. Yamada, N. Akahira
(Matsushita, JAPAN).........coeiruinieietitceeeteeeeeeeeeeee e 144

Lunch (12:00-13:00)

Near Field Recording (13:00-15:00)
Presiders: J. Saito (Nikon, Japan)

Th-0-01
13:00

Th-0-02
13:30

Th-0-03
14:00

Th-0-04
14:15

Th-0-05
14:30

D. -H. Shin (Samsung, Korea)

(Invited)

Optical Near-Field Properties from Phase Change Films

- New proposal and the basic experiment for optical near-field data storage -

J. Tominaga (NAIR, JAPAN).......ccoimiiiiimiiiiieitiiieeieeeeeee oo oo 148

(Invited)
A Nearfield Planer Apertured Probe Array for optical near field memory
M. Kourogi, T. Yatsui, M.B. Lee*, N. Atoda*, K. Tsutsui, M. Ohtsu
(Tokyo Inst. of Tech., Japan, *NAIR, Japan)

A Proposal of Micromachined Optical Flying Head
with Micro Solid Immersion Lens
T. Irita, H. Ooki, K. Otaki, Y. Tokoyoda, J. Saito  (Nikon, Japan)......ococcoviiiiiiiin. 152

A New Near-field Optical Head on a Slider for a 100-nm Mark Readout
K. Ito, A. Kikukawa, S. Hosaka, M. Muranishi  (Hitachi, Japan).....coeveevniinieiniiine 154

A Catadioptric System for Near Field Application
C-W. Lee, K. -H. Cho, C. -S. Chung, Y. -H. Lee, C. -S. Yeon,
Y. -M. Cheong, D. -H. Shin  (Samsung, KOT€a).............coovevovereeeeeeeeeeeeeeeeeees, 156
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14:45

Th-P-01
15:15

Th-P-02
15:45

Th-P-03
16:00

Th-P-04
16:15

Th-P-05
16:30

xvi

Th-0-06

Chromatic Correction of High-Performance SIL Systems
T.D. Milster (Univ. of Arizona, U.S.A)...cccoiiiiiiiiiicie e 158

Coffee Break (15:00-15:15)

DVD-RAM (15:15-16:45)
Presiders: H. Sukeda (Hitachi, Japan)

T.-C. Chong (Nat’] Univ. Singapore of, Singapore)

(Invited)
DVD RAM
H. Miyamoto ( Hitachi America, U.S.A).......cccoevvvreerieierieiiie et sreeoee s 162

Suppression of Jitter Increase in Early Stage Over-write Cycles
by Reactive Gas Doping for GeSbTe Phase Change Optical Disk
M. Kikuchi, F. Takase, Y. Akimoto, N. Saitoh, S. Igarashi (SONY, Japan).................. 164

Thermally Optimum Structure for Overwriting Cyclability

and Cross-erase Characteristics

K.-G.Lee,D.-S. Yoon, S. -S. Kim, M. -D. Roh, 1. -O. Whang, Y. -J. Ahn,

M. -J. Kim, C. -M. Park, J. -H. Eom, B. -L. Gill (Samsung, Korea).................ccoeeven... 166

Fundamental Principles of Cross Talk in Optical Data Storage
T.D. Milster, R. S. Upton ~ (Univ. of Arizona, U.S.A.) . .ccccooovviiiiiiniiirieereiseseeeee e, . 168

Single Header Detection Method for Digital Versatile Disc

Random Access Memory

J.-H.Yoo,Y.-J. Lee, T. -K. Kim, C.- J. Yang, S. -S. Joo,

P.-Y.Seong, J.- E. Seo, (Samsung, KOTea)..........ccoviieeiveiriirrreeeeeiee et eeveee e 170

Closing Remarks (16:45-17:00)
S. Kubota (Sony, Japan)

Program Committee, Chairperson




Post-deadline Papers

Pd-01
Compositional Dependence of Optical Constants and Microstructures of
GeSbTe Thin Films for CD-RW Discs Readable with Conventional
CD-ROM Drives
N. Kato, Y. Takeda, T. Fukano; T. Motohiro, S. Kawai*, H. Kuno*
(Toyota Central R&D Labs., *Denso , JAPAN)..........c.cceevervrrieviiiesieeereeoeeseeee e 174

Pd-02
Water Absorption and Transient Tilt of Polymeric Substrates for
Optical Data Storage Media
F.Bruder, W. Haese (Bayer AG, GEIrmany).......... voveevvviveeeeeeneeeoeesereoerseeseeseeesnon 176

Pd-03
Multilayered Optical Memory Using Silica Glasses as Data-Recording Media
K. Hirao, Jianrong Qiu, K. Miura
(Hirao Active Glass Project, JAPAN).........c..coviouiiiiiieeeeeeeeeeeeeeees e e oo 178
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Pd-04
A Novel Optical Pick-up Using a Monolithic Confocal Laser Coupler
T. Mizuno, M. Doi, Y. Higuchi, T. Taniguchi, N. Okano, T. Nakao,
H. Narui, O. Matsuda  (Sony, JAPan)............ccooveierinieiniiiiceieeeccec e 180

Pd-05
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T. Yanagisawa, T. Nomoto, H. Kuribayashi, S. Ohsawa
(Pioneer EleCtronic, JAPAN).........coueeieruiiiiiiiieie ettt 182

Pd-06
Photoaddressable Polymers: A New Class of Materials
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J.Eickmans, T. Bieringer, S. Kostromine, H. Berneth, R. Thoma*
(Bayer AG, *Agfa AG, GEeIMANY).....ccooiiiiomeeoeeeeeeeeeeeee e 184

Pd-07
Deep UV Mastering Using an All-solid-state 266nm Laser
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K. Kondo, M. Oka, S. Kubota  (Sony, JAPAN)............coceeer vveoremeeees oo 186

Pd-08

A New Recording Method Combining Thermo-magnetic Writing
and Flux Detection
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Pd-09
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Pd-12

Pd-13

Pd-14

Pd-15

Xviii

Exchange-coupled Magnetic Bilayer Media for Thermomagnetic Writing
and Flux Detection
H. Nemoto, H. Saga, H. Sukeda, M. Takahashi (Hitachi Ltd., Japan)........................... 190

The Capability of Ag-In-Sb-Te Phase Change Material for High Speed

Rewitable 4.7GB Media

K. Ito, M. Harigaya, M. Kinoshita, T. Shibaguchi, E. Suzuki,
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(TOShiba, JAPAN).....ccuiiiiiiiriieiieiieece ettt et e et e oo 198

Complex Refractive Indices of Ge-Sbh-Te Alloy Films:

Variation with Nitrogen Addition and Wavelength Dependence

S.-Y.Kim, S.-J. Kim, H. Seo*, M.-R. Kim*
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