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Phase—Change Optical Media for Computer Data Storage

ZHE
(Myung-Ryong Kim)

Abstract

Multimedia has created a system environment that needs a combination of diverse peripherals,
faster I/O, and easier configuration. The sheer volume of data one can expect with multimedia
hardware and applications storage systems of higher capacity and faster data transfer rate. Unlike
the magneto—opticallMO)disk technology which uses bias magnetic field in writing, both the reading
and the writing in the phase change (PC) technology are performed only by laser light. In PC
optical media, an active layer is reversibly converted between amorphous state and cryvstalline state
by changing irradiation conditions of focused laser beam. Thus, as compared with MO disk, the PC
disk has such great advantages that signals can be reproduced by change of reflectance of laser
beams in the same manner as the compact disc. The reflectivity of a phase-change spot can be
altered in a single pass under the head only through modulation of laser power. The principles and

the current status of phase-change optical recording media combined with possible applications are
discussed in the present article.
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Substrate material

Polycarbonate

Polycarbonate
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24

if sector length is 2048B, Sector of 5128 are also possible.

if sector is 2048B, capacity hecomes

laminating together two one sided disks each employing a 0.6mm




AAL & glojol Arks Aotk o] ge) A el
cule 8 g WA el vz oo
AFE] FANE Aroln Qovj gnz Ho
of WEE BIFALe AYE vastl T 6

3. auisty oAz BFs s

FREE BE Ay az)Role] gasie
#1F working group(WG)ol 2w 69 279 ANy
ol &% Folth dA7tx] EoME Japanese
National Body(JNB)F# 22 sub-committee (SC
23)2] WG6 o] A& dem, Fd 2¢ 17
d INBZFe diEdtel Sauets wEs saa
Hek 90mm Foixa AEAd wBa w9
HP3E 7180 B 7€ 90mm FYsg AEg
RG AP 2] FaWES 29 Aot} o]E w
del F2 HAE sy #BIE Lo B
HHe AFIH AT TEISONEC JTCl SC23/
WG2)& S 4¥sd #7122 u3n 435719
olelg =REE Aotk YE s Zujy)
working group&E A& wWEwW AHzsy )
5 Y Aol Frny sleogs dA=
of F&5 olnl AUFY B7E A Fo] Ao
FatE g 24, 223 wiE) B =gojn sk
#H

AZstw gk walk mjA FBA Zdoa o
o4l A2 & readout A% 9] A7]7} & A, RAM
T ROM#&9 EdFz7) 2hghé @ ojw fgo
dol2y WRFo2L WHo] s15s My w9
ded SelA e 2z grisin g
=3

# 7. %0mm FYza AL morae =
W8

b2z 7| &4 1.1 GB(512B/sector)

1.3 GB(2048B/sector)

ALgH 4 %4 (double sided)

E ds] 0.9um

AEdE ~3100 channel bit/mm
Jd9 3% 685nm

7l el 5 0.6mm{polycarbonate)
712 ¢ 5] In-groove

HEan 2-17

71 Euhd PPM

P ZCAV

o

o

A7 Az G 5887 Vol. 8. No. 2. March 199,

V.

X2

S
PREY B2y E dnpd oy
o] A & o} &3 ‘4"3*“4 # AHE
o] gxoldeor 7tdd & WzbAlY
A 71 A (crystalline  matrix)el ¥R 2w} 2 tamorp-
hous marks)E HAHAZHoTA ABE 7B,
oAz 71252 719AA AAsA oz o
7 71EE ARE iﬂ"]?l‘:} 7]"°]
Aok ARiztERNE oA S
Ao 9@ wolx7 7]% % !
g mdtold gl BebAlo] A&, recordable CD's&
AR &YEHAH Foly
2 grbdn, a8y dds dosms
ek 600, &A= oF 400C 9 7hdo] ¥4 3o
AR WBIE% 27N w7} A= QAPaw
of os) ¥R 247 Futeh mata, #
FHRl 249 Wslel wrEAlLe wWE Bz
Fol A7 %9 214€ 3 bottle-necko] of Hof
Arshe olEe g vvden A =3
7]31";’ = HEuTo g7 Rgite Auwsg
¥ BINENAE 5 BU)8 Ad o R
TRETE} Yozt HolA oz
Itje] Aldiel BN zM X 3xe) 2
oz ZldiEr}

e

FHol i Ao

7] Al of

R =X}

>§.E£oﬁ_tm\m:to~1

21 EH

i)

1. "Tchnical Introduction of Phase Change Rew-
ritable Optical Disk Technology”, Matsushita
Electric Ind. Co., X3B11(1994).

2. AB. Marchant : Optical Recording, Addison-
Wesley Publishing Co., (1990} p.87

3. Matsushita Electric Ind. Co., Document No.
X3B11/92-055(1994)

4. N. Yamada, E. Ohno, N. Akahira, N. Nishihu~

chi, K. Nakata, and M. Takao : “High Speed
Overwritable Phase Change Optical Disk
Matenal”, Jpn. J. Appl. Phys., Vol26(1987)
pp.61-66

5. At DVD & eed SsEi(1994) p.35
6. K. Aratani, A. Fukumoto, M. Otah, M. Kane-
ko, and K. Watanabe : "Magnetically Induced
Super-resolution in Novel MO Disk”, Proc.

SPIE Vol. 1499(1991)p.209



19605 39 1904, ZRUSR F4F

&34(BS. 81/2). HEUeR F455%3
1 3

2(84-87). Tl lowa FHAEN Y&
2 THMS. 89/08). vl Utah tfghw
4428 sHPh.D., 93/03). 1993/04-8 4

RS ELEEECLER)

=4

FYEYYA

59 AFH RARE 4uaY Pz - 2%
7. M.A. Haase, ]. Qie, JM. DePuydt and H. Superresolution”,  International Symp. on

Cheng Blue-Green Laser Diodes”., Appl. Optical Memory (1983) pp.99-100

Phys. Lett., Vol.59(1991) pp.1272-1274 10. ISO/IEC JTC/SC29/WG11 "Coding of Mov-
8 "PRML As An New Signal Processing ing Pictures and  Associated  Audio”

Method for High Capacity Recording MPEG-2 Draft, International Standard DIS

Systems”, Nikkel Electronics, No0.599(1994) 13818, March (1994)

pp.71-97 ' _ 11. Magnetic Media International Newsletter,
9. Y. Yamanada, Y. Hirose, and K. Kubota : Vol.14, No.3 (1994)

"High Density Optical recording by

MR 27N |

4%



