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B Abstract
The paper outlines the traces of technology in the optical disk industry, which started in earnest in Japan

in the late 1980s, together with the historical background of the industry.

The term “disk playback” can be traced back to an announcement made by German company Telefunken
in the 1970s. The disk referred to at this time was capable of playing back ten-minutes’ of video footage
from each side, and the pickup used was not a present-day laser beam pickup, but a piezoelectric element.
The innovation that changed the method of reading data with laser beams currently in use was conceived
by a team of researchers at Hitachi Ltd., a company that started off as a venture company founded in
1910. Behind this innovation lay the academic achievements of a British physicist named H. H. Hopkins
in the 1950s"". And, the invention of phase-change recordable layer technology, which enabled data to be
overwritten onto personal computers, was made by a team of researchers at Matsushita Electric Ltd. (currently
Panasonic Corporation), which was also a Japanese company. In addition, the die-based recording layer
currently used on CD-Rs and DVD = Rs, which are overwhelmingly used as inexpensive recording media,
was invented by a female researcher at Taiyo-Yuden Co., Ltd., another Japanese company. It is therefore no
exaggeration to say that the elementary technologies for optical disks in present-day use were all invented
by Japanese industry.

In addition to details on the events leading to the above, this paper also outlines the international
standardization of optical disks, which began in the 1980s, and the systematization of technologies that led
to the birth of the DVD, which was one of the first mediums for recording digital video footage.

On the other hand, when observing the optical disk industry from the point of view of its history, it is
clear that it experienced as many misunderstandings and unintended events as any other industry. These
items are raised in the paper due to it being believed that there is a need to maintain records of this, as
well as the facts and results pertaining to them. One of the events representative of this was the failure
of ISO standardization to take into account NO compatibility with 120mm-diameter disks, which are now
widely used throughout the world in the shape of CDs, and another was the outstanding success of CD-Rs
and DVD = Rs on which data could only be written once. The paper also includes an explanation of video
recordings using DVDs as a result of this, which was surrounded with a certain amount of confusion.

When examining the optical disk industry from the point of view of its history once again, the so-called
baby-boomers were the main active generation at that time, and the paper uses the Plat-Pat search system
adopted by Japan Patent Bureau in order to learn where the main focus was placed and what activities were
initiated with regard to this.

As a result of this study, the author has named this series of events in the optical disk industry “a trillion-
yen industry raised from scratch”.

*1 : H.H. Hopkins, Wave Theory of Aberrations, Oxford University Press, 1950.
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JAZAR—=Z)1292-3mm DF 14 A2 « §54 T %

AN & Sway LR [HEIRMB] HUEDY v,
@8Imm TRHAADT AL ¥ ¥ - Ky v MTAD

B\,

Zhizx L. fliA ostawadrbi, KREMIE [+
LVORYT Yy MIRAZZE] REEFRLD o7z, B
HVE B TRABESRIICA - 72, ER ORI
Je3i b, Straw Vote & w9 [FEARIZRE ] »rbh
2o T, WEHEHD?—FE b OBUERE LG
L. B E0BIcELEOWT WA e L FED—
O, EBAETELIELIE Tbhb, Bz k
2. oL XFIREREROS A THARETH S
86mm ] ICEFMOFENE R, BRKOFEHF 72, Z
OHOIERFPRTIZ, ISO T2 1 H 1 Eo 20T
FRINEEASH ARPEZ D 86 mm & XIF LTI AL H L
Y. (354 Y FHF 14 A7 3 HZEmm| TG
L7z

[EBS RO Bk ] Z HEL20X I hdg)
DTORET, [—51FE, THIRoTHRDTWVL
Dol LKL LIzDEEZ TWh,

{MNON=-CLAMPFI NG S I0ED

BLIINT :li"‘nwﬁri,'l'ihi ]

(CLAMPING 31000

o

53 BARED 90mm F1RIH—tyIHFEE (—5F)
(HE : EEDFTERDD)

523 Y—RARDOMILETER

71 27 ofEdE L] Lid, [F 14 A 7 Bk Hhk
BEl ThrIrl, ZOBMKICIZREFEMICTFD [ b
Fv o k=94 ] MYOENERNPR Y ¥ 7
INTVDEZ LIRSz, LT [FI Y

E R EMEERMORMILAERSE  Vol.29 2020. March

7oy =94 YHYMOENER] 22 X009

EL 50N ANTIIR - AT 2003, BEELIERICS

ms % %4k 50 th) 1IC& > TIxZDHOEmEKE L

ERTHIERKELETH 72, §hbH,. 54 VFD

WaERBICNT v X3 7l XOBIRP AT L %25

720 54 ¥F (130mm) @ & X1 [WimmPrac] THAE

g7z [Ho] thTdhsb.

COREH» S, 90mm OEBEEHS T, [Winhk
AL B TIAREL72wE S ) RO ET N,
[DBF|* LW 2 [V TN - F—KRT +—< v
M AHADIOmmBEDR—R7E 572, KB, F
WL 22%H -7 [CD-ROMJ BEHED I Y ARz E
WABRLHY, [RF VT - T4 A7 LEAMOM
] ZHE L2, O AR HARERSE Lz, Shss
HkshizoT, [FRAEM] PR L T 7z EIN§ESE
RIS > TRRERITRE L5720

BEORMZ, BROSMAEL TELHEFHKEZD] -
ROMUTHBILTAL ) M5 40 41 o ok
%O T pdf BRAEL T 2 BIEOHEFEKE D &1, 1989
AE10 H 23/24 HICHIEL Y 7 —Hi O, BRI 2F
A E THM SNz 1SO/SC23/WG2 (BAUHRRHY)
DOEBRRHEBRZIRYED L. DTO X ICHAL L
ENTWwA,

(1) RECEMA»S1E, =R IR THIELTWD
[CCSik] & [SSik] om0 vss %M
5720, B#EREZRY 720V EOERYTE WG
FEICEH SNz,

(2) Thicx L. A4 24L& D Mr.Hekimi (EcmA
(Europian Computer Machinary Association)
D) 5. [54 Y FOFD X)W fiikd b
Fl Y. L5 o0—FIT500 5 D1 R M
Bl LOBRBMZN, 5707, FA U H»
[CCS) () R wiEbas il & L <.
[BEC X BRI ] &R L7

(3) HAMEMNIE [T X 2 P 13 W 5L C ROk
DS T L 72,

(4) ThooFABRO#K. KERERIZ. [CCSD
FINC & 2 Tt 2 B¢ ) o Bk 23,
I VFBINE TR LT, BEkiER v,
EHHICHARE GEROBAIC I WV EEEY) 1
Ao TR

CBKREL A5 VY KAV, TAVAYT
- Bt HAR
CHEME 24 AL E
OREREZY, BARERZED [SSHR] (%KiZ DBF
(Discrete Block Format) & FERR) RIZSHEFWHT



Ho &Y HkEh, WHROEMIHILWK S [CCS] ¥
NIATHEDONDLZEIZRoTLE ST

HHETICTPORBELTH o7, FMENBTOTE
YAMV=Ya VEREZ, FROMEZRR OB
BB MEEI B/ Gl TNETD [
51 B TAROW] Lo 723 B H5, 5 [HEEE&
] ORBICZ L, D RO —F b X
I DR o T2

FEI B 2 AT BE AR BR L 72 BAE . T OB & A L
T HOFRA-7n] L iE [Fo]l LEZ
%o EPBESHETIZ, BRo [PV —] EHEZh
% [Robert's Rule Of Order] &IFiEN5 [AfEi%
FHH ] AL TBY, ERIZZOBANIHE > Tik
Frdd [H#E] BPHosEHLEINTVDS,

COFEWTEDE, HEHICBTS (Bl ol
M BRI AT ST T, ThaxHWT, #
HORERHROMEITEILEZNL Z EAHFESI AT
b0 [Bakl L3 [REGHEITICHT2RE] THo T,
[FEPMN (—N) DXFE] BdhE, oZM, 6l
A [EEE R [ham] CHEEL T %) 2 & ik
MOLPTHESNTEY., BEMBMD 12 BEREICHh
o THEBFLEINTV D, D EWEERBMIE [Kka]
LIREN D [adjourn] TH Y., T XTOFKIEZ DB
ENT, & THE] t2s0T, [BChbiw
PesE | AT E %5, @ [Robert's Rule Of Order
EUREOHARTIIH SN TR Do 72, HESIEA ¥
=%y bTH[EN= V=V | THERTELDT,
FERSAHICEb A H T —EE, — 2 ToxlciEl
LRI,

bLHZDE X, HARED [DBF A% [ i fific |
RELTHEEE> TS, HAED [CD-ROM
\2%# 2 T [DBF-ROM /| %% Windows @ Bt £ii # 4 12
GoTWlhbAINZV,

5.2.4 1S010090 (ISO-90 mmMO) EEIZELED
Z0Dt&

PEDXITLT, 354 ¥ F (90mm) #HAK N
74 A7 OEBEEEHREALD R, FICoEETIE 1990
412 H1Z 2nd Edition %% Co mmittee Draft & L T#2
HMEINTWBDT, 1991 HEUT X RAIMAYISO 20 5
BAi SN7BTH %,

LY D 90mm E A & 128 MB THEH#AL X L7z A%,
Z O, WEEEN Lo% b, MO ki
K74 A7 Tlid, 230MB, 640 MB. 1.3GB. 2.3GB.
EREBEZIRLTED, CD-R X DVD-R &5
IhT, HE—~o [ER] KEESLEro720

DD, —D [BAFR ] WEFMBOLFEDLND - 72,
50 #1: o [ Y EGE BIE AR FEAIB I L 72 212, MO

TA AT PIEMEERIZES Lh o2 %2 ITICE

B35,

(1) BEHALICAE T L7 1985 SERI BRI BV TIE. A
F4AZMMEE 1 I 70 Y DT OB cRE - &
T ANy FED D, ImmBED [ 1% ]
DAY FOBIFEDITINFL, LELE
299V adABRTAA EBEWIMBLOT
vl MR 7205 FH1E %ok
A5 720 [Magneto-Optical Disk| (& 1F#EIZE R
T5E [HWEET1 227 Zolc, HATIED 2
T DEER T4 A2 ] ERMLT. Herd TR
FA AT O] THEDPD L) BHRERY M
VTV b MR Z 72 d Lt v,

(2) CD® CD-RiE, [KEHR A7 7] LT
PER D FED . BiBMGRED X 9 % [REME A 7 1
T ELToRkEZ R LZDIH L, ISO-MO
FA A7 KD [ =R RO—AR{b] OFHE.
ZOHMATH 5 ROM HifliZ R7zE %025 72
H—KRBGRU [SS] Xz L-—HoL Y
=7 # X, ROM B4 & H &z HMA» 1D
T4 A7 KMZAEN S, [Partial ROM 7 4 A 7 |
EIEARE MM ZHE - Twizas, [CCS) JRicHp
LYsh, BMLERPHER 2 F. O
BIEEBL 2572 (ROM] & [#HAR] OB
RIZOWTIR 12 L3 [FAI#K] DEHTHE) .

(3) TCD-RJ &\ [FW] BHEZ 5722 hhb o
I, BT A A7 DBBAD [CD7L—Y%] T
W, 1Md72 0 o8k a 2 b hloicsk )i
AT TEBEMIC] < T&729 2. Windows
L) OSHHEZ® [ROM 205 BOOT] O 7z
WCHR—FZRMHL. S 512 [CD-R Writer] &
XIS [RLEH Y — b | SRV W I ml 5 T,
% { ® Windows L —% (K¥#) 25% O FEN: %
KERL 722 &,

FREDI CD-R R MU R L7 HELTEIFHNS,

KIE IBM #:2° [GeskEEE ] TRk 5 & [#EE T 1

A7 ACHRA LS E LT, BRHIET 4 A7 D8

WBFICHEIRZ RS o7zl L BB LTV LD

LEDT 5,

I 51T,

(4) TMO X1 137 — & tRAFE D KT o B S5 B
XD BWoTEW7d T4 A7 14720 D
BRI IPEE S22, T4 A7 OWHED
LRERAN Y FEobEAy FEHRE 3¢5 LERD

BARES 1 2 7 HH ORI RE
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D, FIA4THRRMCR Y B bREo%H Rk
), CD-R ZHEHFICLYE, ThoERIZ
WL Bbns,

525 Z0DEDKAT 1 AUBXEDER

COXHIZLT, 54 ¥F (130mm) BRI Sk
¥ o7z [1SO HE#EREF 1+ 2 7 | 1%, BitK (Write-
Once) ST D, HIRZRD 25 MO ~NBAT L.
354 ¥ F (90mm) TIEEHEMA»H MO (F &z M)
THENMIB SN2 KodE T TROM] Bk
FHRTET. [BALHEM DD ofESFICEE -
720 MDD FF A4 7TTIE54 »FT52GB/ Wilfi. 35
A Y FT23GB/ Ml TORBPEIEINTEDY,
HAE DA 2 A DETRERLDHEA TS

IS oEARIZ WindowsDF A b £ V%
7 xz—A (USB) 6 k72L&, HDD & H—D7 7
ANV AT 5 (FAT J70) TRAITZ 5D T, CD-R
SRSV EL (NI4T 4 v 7Y 7 ] PAET
HY, USBui 27 — 7 Vv a LAt 720 TR
THol B TADERIZHMML TV,

—7Ji. DVD §kWi#< 7 1 ¥ ¥ )V TV Lk o &Y
L LBDICPCHREED AL B3 A/V BB <o Y
ALK L. CD-RX DVD=R O ICHEH 722 —
F—72513, LFLH MO D X9 7% Windows ¥ A 7
A (FAT) ICWUE SN THEALRLFHIA T A T DAL D
. 1M30MHU T THATE % CD-R® DVD-R %
PCHRET [HMIA4 7=V 7] THHTAHILED
ERIZHR Tl

CORERPCREICBVWTH, FIALTRAFT4T
A3 22 MO Tld 7% <. %fliZs CD-R®° DVD£R %
FHT 22— —2mL, HihEdIIhs0mM
Z R RITIR - AR AL AR & . BIE (2020 4F) 12
FoTW5h, L72A-> T, MO ¥l [1SO [E B HE
1t 1T RERBISD b 59, 2000 4ELLFE O
WS IR RN A ) S &Ik o 72,

5.2.6 [REIZEE] [CFEofc [de facto #4181 =5
ZZC ko] < [F2RE# | (de facto standard)
ol BEF4 227 1 1220V THKLLI—EZRT,

I 5.3 AVEERTHER-7-[MD]

FEIBEEHE (de facto) I2IE R B odDTHKSLLI
BFEFhTwhwd, (HATIE) [MD #EH] Lz
HEEDZL [T EL 7200 LBEW
DE#H DL VIITHOT, ~HHEZREZI LTMhs 2
LiZ9 %,

5.3.1 [MD] &l&

[MD/| &%, [Mini Disc] ®oWgcHicfiinzz &
SRIEEL] 5Bk B L MO itsk] ObREZGLER) 12
BT 50T, HEHRZMBIZIZIZERTH), bW
5 Hey b F7—7FLa—¥| of%Em - K%
i & 5 ) MEDT O TH > 720 FHE 120 mm D
CDEEZLY, HEAADFOUOIZEIG AR T WAIME

R 5.1 [EEZE| (Tho/-NT1RVEE

e | FEE | GHBRERE MR | o™ % | Laser™ | ZEWMB) | BEHEE™ HE
LaserDisc 1979 MME vk |E{&EH 300| 1.2x2*| 633/780 | 1B;fEIENE | 2RFREIENIE | #0707 S
CD Audio 1981 MhE vk | HFEMER 120 1.2/ 780/830 640 700 | #)(BBB**+ECC )
CD-R 1985 K&  |PCiEBED 120 1.2| 780/830 700 800/ CDE #2
CD-RW 1987 #HELfE |[PCE# 120 1.2| 780/830 650 800/CDE i
5”"WORM 1987 £@IE  |PCiB:EE 130 1.2x2| 780/830 320 5200 | #JISO
5"M0*’ 1989 HHEKIE |PCEH 130, 1.2x2| 780/830 320 5200 WORME 2
3.5"MO 1990 R IE |[PCE# 90| 1.2x2| 780/830 128 1280 MO B ¥&
DVD 1998 MME vk B8 120/ 0.6%2 650 4700 4700 #1BBBE T4
DVD=+R 1998 B KIE PCiEBEE 120/ 0.6%x2 650 4700 8500 DVD A #&
DVD+RW 1998 #HZELfE |[PCE# 120 0.6x%2 650 4700 4700 DVDE
BD-Video 2003 MME vk |BHEME 120/ 0.1x2 430 25000 50GB|Hi-Video
BD-R 2003 2 8 ET485E| 120 0.1 430 25000| 128/100GB|BD E #
BD-RE 2003 tHZLIE ETAEH 120 0.1 430 25000/ 128/100GB|BD A #

X1: @ [FTARYERE(mm),
X2t FNL—F— A BEORFEEH 1ZRT (mm), [ x 2| [TEEBYEDLEDE,
X3 BAEEARITERERANEZL, LDOAHPCIRENE,

X4:2019F MEELRIIMB), =1ZL. EEEBRDTARIVEBETERVRSITHH 5.

35:Bit By Bt L8R D&
36:Eror Correcting Code D&,
¥7:5"MOFXISOLZMNELE D =DIZEHT=,
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64mm IMRME S 7= — )5, CD Hiffi & Wy L7
[#% MD (ROM) | bR h, —HOTL—YT
[ilE R MD] & [HC&H MD] O3 fAETZ
b [MEMBEREG] Tholz

532 [MDF—%]

W, ¥ RAMEE - 72 PCHIEICIE [MD 7— % |
)7+ =3y PHHESN, [T/ X R
F—2l BLonVEZLNT, [FHE7r—~<v
MRFE] 23 =— (Bk) —ttTirbhzz TR 2w
mCH o7,

LML, [CD] 74—y bDIFL LV A+ AF—
LHITRE o7t RBRWICEF LR T4 v 2B
BERELZZOT, ENKTEBSA—H—IZBATE
TS, IO T VT RAFEIIIB AR T &7
HAMD SO KIEHAENICET Y, AT
IR K& Wb o7,

5.3.3 [MD] T#HRAINc [BEEHRE]

[MD] Tix. REHFA—TFT1s AmE LTi3wod
T [ATRAC] W3 % [ B | A3 b 7z,
ATRAC] & [FEW#IEH ] 0o —FTH Y., 48~
352kb/s ® 5 F D bit-rate THFIL SN 5 2345 51k
OMFET [HW] ShHRIBEILTE RV, [CD]
Tix [0 2o LRI TS, 20—

ST ICHEb N B TH Do BIAE. [HEIEME— N
D BRI S 7225, [MD IZEM CTHEH»A <4
Fl DA A=V EPHKTE LD o7

L2Lado, [FHAr—T441 LT [
il THh o EEsrRETE LT L AN
WA R ICZ T AR S 2K IE. ToBKE
ZHOISEI 572 [MP3 7—24 ] OBREIZR -7,
[FyTAY—H] BKREDTF IO T—1iF, —H
37y PREIKERFENINT 749 70 90% %
b EEbNhz, €0 [MP3] &, [L—~XA3E
WZ X B EMETRARE ] ICX o THWIIFER, X7 7
AN—ERIZEZBEFROMEICIDZEDZD [JE
i) BUHTEL 20, Hi-Fi 4+ —7 1 + 5O
HMIZB2W L, EMdy ] 133 & U TR anc
BN SN THAILES> TWD, BB, WREMICFIN
XN B MPEG BKIZOWTIZ, [85 Wi {§JF i B by
DEA] OFTiND,

I 5.4 T%F+22]OE#H Blu-Ray Disc (BD)

5.4.1 Blu-Ray Disc &[&

[BD] &£ CD/DVDIZAhZ6 27 K] <. IE
Az [Blu-Ray Disc] TH %,

“Blue-ray Disk” T\, %[ B gt -,

CD DvD L BD
Wavelength : 780nm Wavelength : 650nm Wavelength : 450nm
NA : 045 NA : 0.60 NA : 0.85
Capacity : 0.78GB Capacity : 4.768 Capacity : 25GB
0D =033 0D =0.85 0D =451

Cover Thickness

* &

Cover Thickness
1.2mm 0.6mm

Cover Thickness
0.1mm

5.4 CD~Blu-ray £ COT(AVENEE

EARYET « X VR DORIEALHAE
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Yl AR TE R VERIICE 0L, CDD
J&5e LK [Disc] 25AVHZOBHEINTHL Z L
X%, v b BT BA2 disk. AT disc & v
9 B D 2T B AT E A TRV,

5.4.2 Blu-ray Disc O#itr4Sa

[Blu-ray| 4%, 74 A7 0 [F#EHR ] (L—
FHEDE W IEBUC AL L CH 5 tskIiiE ST 2 FTO
High) Z201lmmicL722ETHb (N54) o Thi
DVD 4] o & %12, 12mm Z2MAFEL LI ELT
[CDOWE] 72o7zv=—-T74 Yy 7AMP [K
W) ZBRL7-Z PRI THo7z. dLdE. EWHE
BRI WI5AS Tilt (F v b SeFlofh) < —
VUBRKRELRERAICHE L TWR Z LIZAMSNTY
7eo LU T4 A7 D [DUFER] OETIZ PR
i — X D% 2 BRT 5 O TEHEDRMIRE LIS
BB LEERL, ShE2BNT12mm ORAEIMH
&, DVDoE xix [ K] L7

Blu-ray ® % 9 —2 DK X iz, Hws [L—
P OWED [FHl kol Thb, [Hin]
BHEETED & 430nm 2 TH Y [WHbE] o &Hh
TIRBWERPE T IR T 5o 1989 4R # 12 B
Eh7z [ISO-MOJ Tix 830nm AW SN zh 5,
0 EPP-oTBBLZE1/212ho70 (HL—¥F
oM (PAAGE 9 1 FERW) 23M,)

CDX) % [REH] 28 AL TEBLZ 25GB (¥
HenN4 M) bbb oF, 22ZDCD FF74 7L
BoTW/ZPCHHERNIAL TIZZD2BGB 71 A7 %
HATHE, MHEDEPS 22D L )BT S, L
ML, B D%E. BFRHHLOPCR T L UG
WK ZELALE, T M HFETRED RN
ROWNET RNV LWL T4 FTHMEDLZVE
L1259, TOHEEERITHMT 5,

[CD] A%585¢ & M7z 1982 4E Y HF 12 1%, 384EH D
2020 4E12 [12cm] F4 A7 RS 2 ETHAICRE
THEEHED PHIL TV AR5 [HHCD] A
12ecm -7, [A5X D [HE] 1A
ABZl | BEMPEo722iFElMmenTnw5,
Zhn 6 14 48#%0 [DVD] 293K - e S hiz 1996
FIZBWTH, [ISO] TED [90mm-MO] b b
%L, [120mm] oo [HEHE | 1222 LidiED
EZTOLRdIoT,

543 KUTW:Tx—Iv b 547

LA L4%, PCIZ& 5 Tld CD-ROM %5 0S (R
L—F 4 U7« AT N) OERERABEARZ L, s
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OWMATIEDVD TI YT UV ERLYIY T 5005%
WL, brobtK&%R7 74 Vi Bluray T
L72wl, EE9RTLR20mm BT A A7 BT o0
ARV TLE 57

Choo [HAaEE] 298135 [PC/AVH (F—
VIAT4)HFITALT] BEOHE DToXH %
HEEr5ZoNTLEoe TRHWEERZ V=T
DOLREFEZL DRI, TR oHT b T MEE
LTW2DTHhb, TOEIEL L.

- B BAIGRE (55 1 A 7 3 ARE)
(0) %% (OP) 12574 227 @ [IEHE] EkTw
Bh 7 (SHAEENERD 1/2/3 D96 F S
(D) FASN W] 374 A7 22
(2) 2L 15mm DRDBFAVT VB H?
(3) 4% 120mm/90 mm T, [ %7 ?

- CORIEFAERFFIC LD PIER A B A
(4) FSRBLE 7V 3 A ?
(5) ARSIt FE R A ?
(6) FCERBLIIMZILR (PC) £ ?
(7) PC-Recordable R&abitskis / 75078 H50?
(8) Ak S [7 4=~y b & ?
(9) WEHRFELS (RO EHL2?
N[774+54 X1 (BRA) shTBH

CHSRSETEE A V22 b - KY VT
(1) Fegk T M 72 2
774 F54 X (HRK) $X&0?
(B FREDF A AZITHRo>TWHP?

Y%, FIEZOHHERAEL T HREL, i
HREEZMAEDO LTHEHTOTH L, AoTL S
74 A 213 CD/DVD/BD CT3MEEH . €hFhi
73 ROM, fusE, HELEEA S TwH 0T,
3 X 3=9 M DT 4+ A7 »FEHT 2 .. Recordable-
Disk Tid [Ridsk] & [EsE] BA->TL 2DT,
IDIELLIE3 x 3 x 2=18 FH O HIBI % W5 Th
O WHE AR R BB BRI 22 D TH 205, FEE
BhbolZ Wl ddb,

L%, CD/DVD/BD T4 L —¥—¥ K
AE D, 780/650/430nm D PER L —HF—F Y)Y
BRIFRVEHEL T 5,



I 5.5 T&hBig] Uk [RN517] 8

BAET TR LA AR 1 227 | oD,
W Oh DR A SN0 T, Fhb
ZRINALTB X720,

55.1 Fv./>®O [NEXTHMO RS54 7]

ORI A4 7iE, BT 72 ISO-MO O EH#EAL I
T @ 1988 4E 1258 % & N 726 Steve Jobs A% Apple %
HT2BAIZE L7 [NeXT Inc.) 2383 - Wog L7z
[NeXT Computer| IZ¥#3h7z MO K54 7]
Thh, BEiEFv /v, 21T 256MB Tho 7z
(K55)0

Z @ [NeXT M MOJ 1%, OS % 3l macOS O &
SONDLWHBHHRN—=Va Y7 V—=F7y T L
DT, D70y ¥—14MBIZIZAD & 57 Jobs
BREROWHPBART 4 27 R LT AT,
[NeXT Inc.] OFREZEC2F Y 2 V&L
[NeXT ¥ 27 & | ORFFHERO—DTH 720

55 NeXT (CHE#ELAFY/>D MO RF17

7272L. o [MO¥H] 1. Apple ® CEO %5l
X k272 John Scully ASIFIZEBEMICHRE L7 [CD-
ROM ] HILHi7% % K% A0 T, [NeXT] HE D
#%EIX [CD-ROM K54 7] #IFRL2™

CHIZEY. Y »® [NeXT Al MO256 MB F
AT TRER] ORBERLIRRE LTE
L7

552 WMTER RNFV=vI)D [PD]

BB TIE ISO-MO (FHAR) DFEHEALIC AL
LA 2T, S oRRICHES & MO IR mik
A% PEE LTS, ISO-90 mm D EEHEAL2S
ZRLTADLE, MR ANKEE L0 TlEMERA
5L oT,

Lo L. RIEMIFRZEBTTE 72 THIZILEE] 235
L% 720 TISOBKD 7 + —< v MIBRH
L72A% FR8kBICI3 ISO @ TMO itk | Tid 2% <
[HHZALRESREE ] T 120mm DR 5h% BIFE L 7ze M

1t (Phase Change) % ® T [PD] &M FliA
LCTH% L [CD- @ E#| %o TWw/Azd T, PD
FI 4 ToRNTEE. BMINEFHZ- 72 (K56)

56 WTEZRD [PD4E]
(HH 82 : URL=https://panasonic.jp/p3/p-db/LF-1700JB.
html. ZOEFILTIE 12cm-CD-ROM #¥#th3. 2019 &£
10 A 29 HRIE)

L LZDH. PD K54 T THEWET 4 X7 25
fFCD 7L =Y CRFETERWZ LAY TRAMS
Nae, BTNy ¥ IEFDHH L LTCDR
NI A4 FIZHELA Lo 72,

553 vY=——0 [HS]

Vo— (BR) 12h. FX LI TRERIBD Jobs
AAMO DB % R H #7225, A O B TR
FZhzWro7z,

FfLEZ 0. 130mm-MO OHSHEAICL D, —
K13 130 mm-MO 1 35 T [ | OB H - 72
L2 L. Ftko [EEHEAL SR 1, [1SO-90 mm £
H#AL] 12BWT [ROM & EARD 7 + —< v b H i
% HI L= DICFEBIA W BB 2 BiAli (CCS : 523 ) #¢
RSN LITBAZ R T, [H 72 A0 SRR
#] ZHK LTI h (HS) oL iG S iz,

[HS] 1Z. 90mm 74 227 %A5 CD BT EAD

';"ifﬁiﬁg;isagzi
_—

M57 v=—0 [HS]™
(B EEOFHEREHR. 2019 F 10 R)

EARYET « X VR DORIEALHAE
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650 MB &\ 9 Ty 95 4E 0 HAMT T ELER TN A A
LLTHRREEIN, —HIICEHEME L TZIFARD
N7z2h, RELTVA 2§ BICRES LRI o7 (K
5.7)0

FEPC A —h—1&. B K& ECH -7z [CD-
ROM| & FI4 7 &, PCHEH & LCTo [$R) ]
WCIEE ST, MERRIIREAHIG 72 5 22 28RS X 239% K
BES Do 7,

5% 5 EDOSEH - &

*1 : DBF [Discrete Block Format] (%€ % o i ity
W& [SS] 720 72% EROTLVXF—%%
LT [DBF] &IFRRL720)

%2 ¢ MD : wikipedia : https://en.wikipedia.org/
wiki/MiniDisc (FE3C @ 2019-12-15 [ $)

*3:[CD] TIX20kHz YL B oH34 > 7Y v 7
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