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Historical Development of Laser Disc (LD) Technology with Respect to Efforts to Hasten Its Technological Development and Practical Application

*ﬂ*q :‘ﬁ% Sumitaka Matsumura

m =5

1970 ERVELY . ETFT A AV EMIIhBZMKETET « AV ICEEERT 2 HfT (FRX) OWRE. BHES
FICFEKDA —HICEUITHOhTWE, ZOHRTLD (L—YF 1 X27A=R) (2 Philips R MCA #HIC & > THE
ARFEIHh, ARICHRBINABERICL—TREBEHL, TOREXLPSEY V7Y THERDES2KRET S
EEBFIC, MRk, SEEHREZNVEITAHAXTH S, LD CIHESHEEEI/ATH (@) KEHLTHEST. »
DERECHA KBODEHELS ., EEFRARNIBHIT 1 A7 EFHFEMTHEEDEHREBALTHY. TR0
RUEWHDIER. FoHLT 7 AP, VAT LDOMAMHIPERTEIE,. SVHEIHFIhZAKT
HoT

LALEDS, BAREFMOLD Y XF LR, ¥—BED—DOTHEL—FPEEZEZITDEOLHIEELT
Whhofl &, BATHIAFHBHTOIFIELUBROBRERICE > TELADEVITETH--ZE K
ZHRAMVESHSEY I Ty TOREY — R PAGZGROE— 2% Y —REHT2EMIERABRTHEE5OD
HEERIELZEDBEE LA ERE, EREICH > TIIBRINZMEI S EEINTVE, £, BEHE
FUTEL AT AT THBITARAVDEEICENTSH, L—HEFRALEYRZY I TEXRBELER
Bho, EEAOELE (X422 /8—) 23708, T 1 X7 2BEOHERT TEY ZOESEICKHARE
ERETH7OEREELH-LRETAREVEE L,

1977 EEKUNAFZT () BZOREMEBL. MCAHK W EMTEEAL, LD ARDETFATF 127D
FREEEEICRYEA, TL—YORRKEERELTITEL, TARAVORKEERE. 22TV ERBY T
FPORELESL DELERREBEMTIT oo 1979 FICIIHRYDEZLA T L — ¥ PR-7820 %. 1980 (i
FEEKTHICREAT L —+ VP-1000 &, 1981 F(CIEBARHHEIC LD-1000 ZBA L /=, & 512, 1984 F (I,
FEERL-YEFRALAHFRDNOLD 7L —F. LD-7000 #FHFEL THBICEAL o 1 2DOFT 1 A7 DFIC
CDEFEMEM. KIWVE—=51ch¥ZI7 > KOEBMEE 7 x—~y hOKRBP. LD/CD A NFTILTL—F
X, LD/CD/DVD A2 NNFTNTL—Y & EDRSK. HGEASHHRICER T TIT>TE L

LD 3BMGHIRER &2 /-0 T AT+ 7 ELTREZLPEFF -/ IDRIREALETTES. EXRAAR
ELT. BB, MEEBR BEGZ7177V—4kES OB TOIRALIERAO N FICHTA I ADIEHTIE.
FEEMTI A LTV EXAFEELEMGEAT 1 7 THDEVIFRPRKBICEL SN, LDATHATIE. NT
RRF v I EEORBETGETITEL, WIF5Ry VARRERD S AT EXREEHIGEREL. 727
WXEBZERNEHIA T XL EAETREEAHE R > 1

IDEBEZEREFIINIAZT1IHICEVEDShTVWED, ACRFRKXT «+ X7 HRD CD »* 1982 FICF5T
B hAZ X, 1984 FICLD/CD AVNF TN T L —FDRFEZEICL T, £ DA —HHHBICBA
ZEBLAE. OEMBRAEFTEL, VZ—, Y\ RTEREE. ZFBRLEPHARTEEVAAL
LD 7L —VYDHFTERAL 7=, 1980 FICARKICHIE SN/ LD EH(E. 1990 ERMMBICE—V & HW R 7-4.
DA rBEOFBED EITHIL TITE, 1996 £D DVD DRFTLEZ > FICKRBICEDP I ZEEL 1,

LDIEASATEBRVTEY X AMICIE AR L EEREVHDEVERTH> . LELEN S, BICTHIBIC
BAShTHAWICKEZ £THIE%EZE>7/ CD. DVD., BD . BT 1 XV DH (1 X, BREE. FHh3L—
YORE. MBRESRELZ Y. BEEANICERAURHFEELT « XM EEALAZHDTH -7/, LD D,
ERALEZZ P TICELDREA —HETTEHELS . HEBR A —DREEMBX —HHPRREICSEL. BEDKL
TARAVEARICE TRV —4—2 v TOEBEEDIE-hHEE-FEZ EIRBEVEL,

TR, BAROBEETIE, KT, BREEh TV 3EA%EEEL T, EEMOH 2HEERMICHR
TFICHIRT 2 ETREL TE B %0, LD OFa. EXHRIERKTITOhAEZH500, EA. &A1k,
FEEEAXRTETITHAENTH D, £H-ZTORBICEY LD ICHK KT+ X7 TH 3 CD. DVD. BD O
MR PHBFAROPTHAEAIPERNE Y —F LB > TOWSERIEIL N,



B Abstract

In the early 1970s, primarily European and U.S. manufacturers embarked on research and development efforts
into so-called video disc technologies (formats) for recording video signals to disc. Among those efforts, Philips
and MCA conducted fundamental research on the laser disc (LD) format whereby a laser beam scans data
recorded on an optical disc, and the reflected laser beam signal is used to simultaneously detect a pickup control
signal and to extract video and audio data from it. With the LD format, the surface of the disc containing the
stored data is not exposed to the atmosphere, while the pick-up head that reads the optical signal does not need
come into contact with the optical disc. Tracking is done by servo system, without any tracking grooves on the
disc. Therefore, the LD format offered the promise of high performance in the form of laser discs which are easy
to handle, random access to video content, and durability of the overall system.

Nevertheless, the original LD systems presented many unresolved issues that had to be addressed in order for
the format to lend itself to practical use. For instance, whereas the laser is a key component of LD systems, only
vacuum-tube units were available at the time. Also, firms in the electronics industry were not yet familiar with the
field of optical instrument design, which greatly impeded the potential for success of the format. A third issue that
needed to be resolved was that of the need for a different technological approach from that of relying on electrical
circuits containing various servos for detecting the optical read signal and servos for controlling the motor that
rotates the optical disc. Meanwhile, beyond issues with the LD player itself, any success of the technology would
also hinge on development of new technologies for manufacturing optical discs. For instance, there was a need
to develop a new process for making the cutting master disc, created by exposing the photoresist master disc to
light using a mastering machine equipped with a laser, and for making molds (stampers) for mass production from
that master disc Also a new process was needed for depositing reflective coatings on the optical signal side of
the disc after the resin injection molding phase of production.

Pioneer Corporation began focusing its efforts on the LD format in 1977 when it adopted technology from MCA
in an attempt to make the LD video disc format practical and commercially viable. The company looked beyond
development and production of LD players, striking out on its own in a wide range of development ventures
including that of developing and producing optical discs, along with efforts to amass LD software content. In
1979, Pioneer unveiled the PR-7820, the world’s first-ever LD player for industrial use. Then in 1980, it launched
the VP-1000 LD player for consumer use in the North American market, and in 1981 released the LD-1000 on
the Japanese market. Subsequently, in 1983, Pioneer developed and began marketing its LD-7000 unit, the
world’s first LD player drawing on semiconductor laser technology. At the time, the company was a global leader
with respect to the development and launch of LD products, equipping players with an improved LD format
featuring the addition of CD audio on discs to accompany the video signal, and Dolby 5.1 channel surround-
sound, as well as the development and market launch of players offering LD and CD format compatibility and
others featuring compatibility between the LD, CD and DVD formats.

Manufacturers had high expectations with respect to the LD format, predicting that it would revolutionize the
way video content was published. Accordingly, companies pursued myriad applications for the LD format beyond
that of consumer use, such as in the areas of business and industry, education, video-based exhibits and image
libraries. Laser disc karaoke players made full use of the technology, given that it enabled users on-demand
access to video content without the need for them to come into contact with the media itself. A large market
developed for laser disc karaoke units, which came to be used not only in pubs, bars and other eating and
drinking establishments, but also in the form of private karaoke rooms equipped with such devices and family
karaoke systems. Indeed, the units were the driving force behind the advent of what would become an
international karaoke phenomenon, even extending beyond the Asian continent.

Although for the most part Pioneer Corporation single-handedly developed the laser disc business, many
competing manufacturers began to enter the market after the 1982 launch of the CD format using the same
reflective-mode optical disc system and Pioneer’s 1984 launch of its player that featured LD-CD compatibility.
With that, the market expanded to other manufacturers offering LD players equipped with proprietary technologies,
including OEM products and players, such as Sony, Yamaha, Matsushita Electric, Sanyo Electric and others.
Whereas the laser disc business had shifted into full gear by 1980 and hit its peak in the early 1990s, the end of
the product category later became evident amid a decline in demand for karaoke devices, a shrinking market
overall, and the release of the DVD format in 1996.



From a business standpoint, the laser disc format ultimately turned out not to be the major success story that
had been hoped for, with the exception of the karaoke devices. Nevertheless, the subsequently-launched CD,
DVD and Blue-ray formats, which carved out expansive markets worldwide, basically drew on the same reflective-
mode optical disc technology as that of the laser disc format, but with differences in terms of disc capacity,
recording density, laser wavelengths, and recording signals. Moreover, numerous electronics manufacturers, as
well as producers of optical components and chemical materials, were able to take part in efforts to develop and
bring about practical application of laser disc technology, a fact that doubtlessly acted as a catalyst in building a
leadership platform for Japanese development of optical disc technologies.

Before the LD era, Japanese manufacturers would often create reliable products drawing on technologies
developed in Europe and the U.S., which they would then supply to global markets at reasonable prices. The
trajectory for the laser disc was different in that, whereas fundamental development took place in Europe and the
U.S., Japan led the drive toward making the technology practical as well as commercially and industrially viable.
Moreover, laser disc technologies formed the foundations for what would become Japan’s position as a global
leader in the technological and product development of the CD, DVD and Blue-ray optical disc formats.
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F—=7L72BE2MNT 5 ERREIRE VT LAV
L7

OOBRIMOPAT BB Cld. WEH OB I %
15 23 Ph E3REE 60% RH O BREi T S &, A5 H %
WCEBMOT VI = A OBALHEIRZ + 00k &
. MR 2 BRALBE O B R 2 Il L T B,

@, @HEEBELHEEL — MIOWVTIE, BVWHEEE
EHRHEDEL LV — FTIE. TV I BRALBIBLAS LG D4
KRR E 2D RN BRI O RICE D K& %
JERIS D AFE LR T VoI L,y RV EL 22 & ik
A L — D CIRIRHRS S oREI L 2 0 . AET
% RIS ABIHI T X %,

@OoEEOMH I, HRZ0H O THREHOKE
S 2. RARPHIRS ORI E 357201V S
b,

B 42012, WRATHO TV I = 2 UG O W
R N

COEHITLT, A — /4 AME MR s .,
LD 74 X7 OFtndb FEH LEHEZ WL RXVIZE TH
EL7,

LD (L=Y%7 ¢ XU Y ZXT L) ORE. ERMLICET 3REILRAE
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B IL RS . EEX
HRES 1) HEEHEN TS A MERZR A |

‘.( PEL, 4 F =TT (1987)
2) H.H.Hopkins: “Diffraction theory of laser read-

‘\ \\\5‘4\‘:}1\}5\1& \ out system for optical video discs”, J. Opt. Soc.
& T Am. 69 (1979)

(a) REE#O7 LI REEOEE 3) ”4*f7%%%ﬂvhﬁf4x7777Lﬁ
TPl (1986)

BLEEORKE 4) ERF :TV—HFFARTZTFI7=2HNT v
7 E#EGH ASC 1 science, 7 A F— it (1986)
™ I 5) F—FuFai xS [Lasar Disc COMPASS]
] . J Vol5 SPECIAL ISSUE, /¥4 4 = 7 (1981)
N Nl

(b) FREOBICHEDRR

AL T ILE O LBEROBE
e [EfERG

AN\

(e) FIfLBETILI O LBROEE

BeER ERDOKS TR
HLK RS & Sh AR

& \\\\\\\\\\\\
(d) HBEOT7I = REHIEOEE

420 BWRINET 1 27 DREBEOKEEE
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5 $—MmR LD 7L —Yop%

I 5.7 LD ZU—v¥ PR-7820 DRI%

H—ACD LD 7L —Y ®B%s1E MCA #Li2 X Y Bl
BENTW7TB ML THREXR=ZIZLTIIbR
720 WA, MCA o7 b+ & 4 7FHIE. SBFEi<.
FARAZAERD A=A ANBHELI=Y b
L. BAME., Hl#EbEE AnzH#T=y o2
2=y MEET, BELTEENE LTREFEZS
5720121k, £ DREEFRT B LENRDH - 7=,

1979 4F 2 AR E 1 By 100 1 (258 9¢ & 7z PR-7820
BIRBOEFEMLD 7L —Y T, GM & LDt H#
HHL BOERER Y —VEHEH S e, £721979
AT A TD Museum of Science and Industry TEA
SNLD Z O EER Y AT Ak, 32—V T A
SEVATLIWGEREAMT S Y AT A (BRE
R) DHDE LRSI wbhTwa,

284 A =7 TIRILF B SRR L S B TR
R 27TV —YVZHETI2LENH T2 L L,
IR A U 2o ER ik at, iR 5 2 2
Lddh., 7u by AL FERIERICL TRELEZR -
2o SO, BYMOLD 7L —Y L 3KELEL D
MAED o7z BTNV ARF VY LU—=FEMEHL T
7etzd, HFERVBKEL, PU R HLHRERBHET
V=% LEICWMEIh T fFHiroh (K517
L—YHBIEESE) 7L —Y4 REEaIcEm s h
TWwb, FAAZRBAEY FLVvE—% 3z, 2o
ENFROTICBH LHESNE R ho7 |
5.1 IZ PR-7820 OD/MBIG H % /R §

DEs OO0 0D 00 00 = = O m

51 PR-7820 /&8 EHE ?

B, 12F 3 BRI E B Y ORERE TH % A5,
WIEALIZ Y 72 > THIC LT O L TOW 0% h o 726
D iy v XEELRFROBE. BELIH DI

DHATH o720
2) N ARF VERMGH L2720, BRI

T2RENMHIBVBUETH 72D, RO L —

BT 2 RENELF2L—Tavid, L—

FRRERIRIC. COLI BB TREMHEN

LI LERECTICHEINZDDTH - 724,

ST B 72D DREHLEETH - 7=,

3) B LSI 234 < P IC, Tr Tl z M3 2 &

DD o720
4) WMl #hIE % CCD T1T9) 720 D TR LET

Holo
5) Wl TN IR ICHIHET, <4 7 a7 oty 4—

EMHALEERTO I v FRLELE L,

5.1.1 PUZE%

H2#%1E He-Ne L —H (4 =6328nm) 2 L7,
X 52 128 R07Ta Y 7 WERT

R, (ZIFLMTHM L FEHE B Y ORI
XhoTwWh, Py F U 7HlNZ3 ¥—2T, b
TRV TIT—2HHTEIE TV, 74—F R
4587+ VT4 727 ¥ DETER . WL
VAERAZAIANET A —HAE—F THHT S
LTirbhz, 72720, FEHIEIZ CCD 2w
o, FEKTHW LI I Ry Yoy yr L3
5 =12 X BB > TRV, IRSEFRI
L—HFF2—T%2FHLTW2EBHD,. 25em x
40cm bOREEELY), KIRLFEOT L —F &
W, BFERP T V=Y A EHICEE S, T4 A2 %
WEZZAE Y FVE=F25, XV FIA4 7T TRET
SHEE o Twiz, (K51, 2RO L),

e R vz, B oORkEN BREZHO TOR
BTholzZ b, HETTORMIROLN TV
B, MCA 2 X B ARG G5 %. HAOBAN, #ih
THIR LRET 5 2 LIRS — &b S ¢72,

D, I T7—FORFMIEIFA A KEL,
HFRDRE T T Y PFA—LIFFLFr A MTHESR
TR R O Sz, (R538ROZ L)

F 7o, BEETIAL KL A OB TS 155%kE
BRELEETHE. K& RD, BREICHRD.
KREBAME o7,

LD (L=%F 1 XT Y27 L) ORE. RALICET 2 RMLHEE
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sy " ]
GrFLx

S FYAMLR

DANGER

for

/?xhﬂ"'r#—l-“

35=pbFTLATF1—H—

FAAYT

M52 ¥%¥ZRT5y hA—L7TOv IR

PUWHHT 2L v XOEEHIA Y Y XA T o
7oo MEF Y P8 RE, HALOFTA T 5 RFHAM O IF
RDIEHO—2 L UTRFEDE AT+ A7 IR L
THBY. 1970 SR DX X . Philips & D L FAWF%E
LD, BHOBBEEZIT> T, (BT Y8R
FEAR L —F &2 M L7z, #E o6 PU % TAOHS
EAMNIFREL, PO CD 7L —X 7% ET70% D
YITEHOZLICRD)

M53 #FRTITv b R—LEE

COTVL—=XIMEHEN A VR REFT O L
YRR ABRDH T AL Y XA G DLETHIR S
7oo AV IRAFITIE, HE, B EIHEHT S
LY ZAD#EEH 7 oy @3ERSIhTw 2500, 36
FARAZHDV ¥ ZDFENE 7 7 OFERHEEL |
BIEONP L v LR ThR Y KRE R DL E 72,
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PR-7820 #xstiCid, 24 A =74 &L 0. BAIE
Hoaby R e R MR G BR B 72 T, 2 2 iE
PU O — FHE & OB & R ¥ — 7 ik EF DBl
Hhr EBWASNT, FOBERICH LT, Hoha
LM LRBEELZ Y -5 L L. Ath1~34EDHA
Hifi# A, 3L AL OJT (On the Job Training) Ik
BCTHRBICIRA SN,

5.1.2 BSREEHIE
JETORMIIW TIE, RHBHE M, ¥ Vx>
T x VI T — T 2 HFMIAT ) R TH o 7255,
PR-7820 OB EHIHTIZ, ¥ ¥ Yz v ¥y VI F—
Z 9IS, CCD %A L 7= e 1~ ol B o B S
o TWdo MR CCD IXEAiZ2 7354 A TdH o 72h%
FEERD e OB T O BIMES 28T B 720 LR
TRAEHIBEDIA MIRIZONLZ L2 HHAE
N7zo CCD ZWHGRIEFK & LT L. CCD BRH)
ray 7 RERER#T S L TEFHES ORI
EERSEL TN TH D, M541cHEARTrY 71X
R o NTSCOH T —% %) 7 ¥ % 358MHz O L
T77 VY ARHE, BESNZETFHRBTON T —
W= A MEBONMEEZ 72— XF 4727 % THRHL
7on AT —HAEIEER G52 MV EIRT T — 5
HIEE S &, KFRBE TSI L7, BHRO K
FHNEEE 52 5, Wik EIC X 20T T — )
BoZmiEL. CCD@Zay 7 Hl#EEEIImz s &
W& D 30 us p-p FEEEORERIHIAHIE 2SR & 72 o 72



REF 3.58MHz
O 7:-x
TiTvs

G g

Video input

Video output
O

|

Hni H. error
O input

K54 CCD #fEAL -EmEsEH 0y 7K °

5.1.3 YZXFL3Y kO—)LER

LD 7L—%Ti&, 31 ECTHHWP LA, HiTL
I—FEHETLRETTHEDRAT v TBLETH
bo COLIHMRY AT LTy Fu—)Lid, 8bit
nvA4raar¥a—% (7=7Fx¥4fVIFF8 %
L Tiibhiz, RSG5V AFAayba—50
Tuy 7 lERT. BAETIE. HARARHO CPU X
L RREN, V7 b T7HBICELTH, 0S*
BIZEF v bR SR TW A5, g4 EE (1978
AE) B Y — v B BN, BERGEE R T —
FAYTFTHINYFT YT TbR TV, i
CAVFARITOIN) v 72 7L ADEHIT, FAEE
FAREHPLTES vy 72 YV v 7B ET L) &,
WhWBHY T A LFIEPLETH o7z BAELE
W, HAOUTVE 4 L OSIZFEEES. ¥FF ol
N E A 16msec FES. U TV F A DHLBLAS B
zFzvr L, WHZHYETHERE L 57

#*{F  EFFTIE 7L —2 (M) (3 33.3msec &
LIWZEBALT A, 1 7L —21F220D7 41—
FCHE SNE720, 1 74—V FOEE)
167msec £ %%, EFFICHTZIV TV S
4 LZMBEIZIFIEAEZDOFRBTITLRS,

CDOYKE, ZOBBED 8bit v 4 2 ¥ & HLAK G

FHHH UEPE L 2280134 2 o 726

I 5.2 LD-1000 (VP-1000) D=

1979 412 7 2 W PR-7820 % %85 L 72 #. He-Ne
V—%F 2 —T2MHL2RAHD T L —¥ VP-1000
% 1980 4F K E T 512, % 1981 4F (2 LD-1000 % H A
BB LRER L7, K567 L —YDs8El
BHZRT o

5.6 LD-1000 DAEREE

MCPR | | DSPL
HHA— b Srreca waire”
s ] A
cPU
HhHH— b |
| cPU A
READ WRITE
| A0 ~AI2 RLoF
2 FFLRAR nee
— 1 e 74LS157
TRFTLIY sMi I } : > }0_ @
740503 AT 2
Rl I
Paon e 8
AR || 2116 : J\)

£ ROM
FA-F- 4 FN
AEY
90005 E 7
PIO ¥
AN |

F—HeiR

Tossla |x 2 | 7489 %2
RAM RAM :> D#—v So4
2 F4R Crl—
=4 Foa xR k-
AT i
s £ l

iy 7=t H

M55 YZFL3ahO—50#ERKY

LD (L=Y%7 ¢ XU Y ZXT L) ORE. ERMLICET 3REILRAE
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A

& [

A )\ . AN VB RIR
: \ s S TAr LA —FEE
- -
N - S %% —E—LRT )y 5~

N, - &
He-Ne 72—l A >

=
<)
i ‘) = \‘3\
S8

LTI ET—

b yE S T—

= om—

R

Y
e (AP L PV 4
AT
. - -3
;/’,‘ A" yoEris—
_ M=

BIEEIZ—

KFERAFM5—E

5.7 LD-1000 D¥%HRT5y hk—L?

LD-1000 i3 R4 3& & LT, PR-7820 D BIFEA: o @
REE AN LYRERI SN b0 TH b, REMZH
LT, Hae, R ORI, YR, EXmEOa
A MHIEAAT DN ¥R He-Ne L —F &2 fli {
FTAHHMREDLLLholzh, BFERT Ty bR—2D
IMNUERK S, BFERT Ty PR—ABATA F—
AR AREL Lz, WERPEESNT A A Y
ZAE Y FVE—SY TLBEH S¢S PRT7820 1IN
T BHSHMICR D, 74 227 O WA DEZIC
HrEIIZAAMNY Y UAMSLRT, X512, PR-
7820 12 B\ CTIXBAFE R 2 B8 08 Ly IRy [ i 1 4800 7
o kA4 TR ST CCD 213 % Jiak
ELTWA, YKo CCD IZEMiTd by, BRI
A—=AHMOENTHEY, ISHICKEHFEERDRSNT
W72, LD-1000 Z % $ 512% 725 Tidk, 2 X b ol
WL R HIEOILKARKD S, ZD7ed, HHHE
BE ) oy e BR LT & 2R at U 2 A L Mg
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& il T & o 72 CCD DA D IR il il #1124 >~
V¥ I T—2 ML, SBEECIRERE Z 6
FTHILITED. TR PEHIRT 2 & 3R R4
WPHZIEATE LR E Lo SETHINMEH L2
‘B35 LD OfE sty R" 1X LD-1000 DGR
BERL72DBDTHE, CORFERTT v bFE—2DE
B2 571278 T,

SE

1) Broadent, K.D.: “A Review of the MCA
Discovision System”, J. SMPTE, 83

2) [PR-7820 HUEHBIE ] 2= " —Hnr5sf F =
7 R &t

3) [PR7820 H—VEAX=a7 V] Z=/N—H%)
784 F =7 R et

4) KA F=THWEE V=Tt A7 Ty 7] I
Tk Hairt (1986)



6 B R LD FL—Y OB

RAEHOT L —xLD-1000 ixFE 3 L/zdhs. L —
FFa2—T2HH LTV LIZEDbY 2L, HFR
BREL, BRI 2B YRELRIDEL 572, (525
(W) x 144 (H) % 402(D) mm)

—Ji. MUREIEET 4 A2 & LT, FY7IVidsk
ENleF—F4 FHRHENHFEKSCD (Compact
Disc) 231982 4EICFE5E S N7zs CD kil 5 1Efk
L—H2 M52 L ZuIMEL BT, CD
JHO AR L —HFIZZ DR TEAEEh TV,

LD TH AL —F 2T, 7L —Y 2k L.
ZEAL, Atk AL, AEfE RIS 2 L2 HIEL T
1980 4E & A 22 & BASE A% HE D & 4L, 1983 4E I 9 o
EARL =2 L7z LD 7L —% LD-7000 23%5¢ &
N7z, CD &iEW, LD IE K 632nm @ He-Ne L —%
ERHIHTAEZMMICLZVATFLATH-2T
2, LD TEEAFKBE BT FurilxsnTtnszo,
PU THI§ 2 AR OB IBIETH 2 L oz
WX TV, L OLERBHAPHELE L. A
HETIEWL 2O RSL ¥ MZow TR %,

I 6.1 LD-7000 Ol

LD-7000 i&~f-384k L — 2 L - 57 9o LD 7

L—XThb, PEAL—FE2MH L2720, FFIk
FRAVMUE S, 420(W) x 120 (H) x415(D) mm @
KELOERIIND Z Z EXMET, D4 X134
Rf, BETH o7, =T 4 F TV REGFLIZIIFL
PAZXTA—FAF Ty 7 IZPMTE, Wb b k—
LAYTH— (VErry7s—) OFERZREE L7
BN TH B X 6.1 12 LD-7000 DIMRG B # 71”$

6.1 LD-7000 #MERE &

FSEAKL —HRMHT A LIS, MYLETT
k. BIERBRDAEL 2 5 5 EREN. RAEMED
U7 72038 A LB AP IR & THEK X
vz, iR LEW, E ot mlE, il
P8R ERHEHLSIHMLEN Y Y TV iR E % ).
FFROYR LI T 2 MERIZKWICERRL 720
6.2 12 LD-7000 oMk 7w v 7 M%ZRT o

LEMHz | EFm @] 5oy

Tl LPF fo] @g,ﬁja?-!:j.‘.u

{=H e e —on,
Fibk -
b K037 P _Gx wm I | vHF FM
. e Fa— | TmE Jg:h.-l:n
2.8MHZ M -
M BPF [ mm {‘ @zr
K577k }
Lo LC) VHF A
=) A 35MH 2 Fi
P b—] g — = _ S— . .
w7 s HPF Ll 9 - L‘éﬁ;ﬁ — [Eﬁ B "JS{';"JJ;‘/ (D) it
! IH
i f 1 I
| | ro-7Fo -
=5 Y
L=tr g :TL7- BE L
™ #E - : S wakE
Mg || _g]_. sy || o gERE: | F
#=f i
Koty 2514
b Tr Ev— | gom ’;'3;““ E=s 550 7;7;“"?
it - B i *
= i, | p— + {}
R
T 2 H| [ k=
- i y -
FA—hA Er] i
T . AP EL
Fa—h2 e I E—y—
MW o == kL
{} FEIRiEE - ™
S
| >
] J— :
UED F/‘I/E — :_.:._‘: =y CFuU _@
O—F i
T

6.2 LD-7000 MEEIT Oy 7K ?

LD (L=Y%7 ¢ XU Y ZXT L) ORE. ERMLICET 3REILRAE
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I 6.2 HEKL—H & PU SRS

FEARL—FREH L. LD AT 572012
VETH - 2RIV THRRS, F—litfto LD I
] & L7z He-Ne L — ¥ 13 5 ¥ & 4% 632nm T &
D, F2—7DEZX} 330mm & KELDHDTHo72,
INAE AR FEBR T 572012, LD B IZHIEE K 630nm
BOPERL —FEHET L2 L1d, SREoBkE L
TRE ZWEEZ RO, PR RO 2 5 b Hifli 12
b EEHEELT, CD L LEROFESRL —H
ZRRMA U720 BMACISHEA L2284 L — Wi
VSIS (V-channeled Substrate Inner Stripe) © & %
FFohizy vy —7HMAMEZ R > TB ) B
9mm & 6.2mm D%y F—TIZND 5N TE Y IEF
RT3 ) FERPE R I3H 780nm TH o 720 354K
L—¥ ok, FEMPGELEBI|ANRS M VvEZERER
63 (a). (b). (c) WWRT. L—H¥Fv 7IZX63
(a) IZRT X 9HIZp-GaAlAs (W) %. p-GaAlAs
J& & n-GaAlAs J§ THARAA R (F T V~T 0l
%) 2o THBY. Hitkod 2 HREE OB H 2 B 7z
LTwb, SZholF S50t HeNe L —H &
VIR T L) MBI o Tl Fv 7
VAR AT R 2 A ICEE L B N0
HDIENRY T E VIR 7D, 720 K63 (b) ITRT
9 Fy TEAGMISHATObImE TR, Fy
THEHPHIMTETVD X H IR, EE G HON
T A HIAASS 72D, FERIE L IFEh L B, K
POREDOMEDS TN TRRLDBIENBE, HAEREY
WHERB R T RN D B

125um

Al—TE  HE

P-® &
———p—GaAs &

n—GaAs

p—Gal-xAlxAs (759FE)
7\ p—Gal-yAlyhs (FEMEE)

| = = _—n—Gahs ;
| __—n—Gal-yAlyAs (75vFE)
\" N-F #

N
\!')'

6.3 (a)fBHEL—HF0EE?® (2 +—7 VSIS %)

£hH
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e = LD® PR
= TFRT1IFT o
- LD¥E
LD@ 5

M6.3 (b)@ihL —HFDIESINE?

=

782 783 784 785 786 787 788
WE (hm) —

6.3 (c)&REZA~NYT hIL?

CONERL —FOFIRANRY PVIZK 63 (¢) 12
AT LKA T TAL DAY P VABLR,
CDIIBART MV EFOLDEHiIVFE— FF
R —F LR,

PEARL —HFIPTH Y BIERBIAE (1.8V
DBEFTHRIMR) HZELSOFREAL TS EARL
TRV A3 D B 72, LD DI E LTHET 512
UL OMEDH - 72,

1) He-Ne L —HIZHARPEE 2 HLL LRV,

2) FEIICE ORI K & Vv,

3) BIRWEREDNFNA AT LR b,

4) HRETHY. 7 — Y BREHIRICIED S .
5) FITIERIDAEE E T,

6) TN 2 (He-Ne I L T),

7) LD & LCIESME A E Y,

Ch S DMEIZHF 23RS DWTRLUF DIHIZHA
_5,

6.2.1 NERERIENDXIG

R DT 1+ 2 7 T3 LY v b O@mAaIy K
IR v XD NA B L, FAID K
RACKIEAT 2, 2F 0 2#DL R R RVEEA
L—%%fH L. He-Ne L —¥ L FEDOMREZ1ES



20, LY XONAZ 28U E T HLE
DVdHb, ThbH CDHIZHIE Sz 780nm @&
KL —FEMHHT 5720121 NA % 0455 0531
LW Es 2800 o0 SO0, NA %7 EIF 92X
DL VNIDL ¥ ZXDBREDLEE o572,

COMWL Y AORFHIE WA L FAEL Y V8
MWirolz, FEtshiz Ly ok, SBIEEEZ M
641RF . SN L ¥ Xk, i LD-
1000 254 oM ELEL Y XTHE SN D DT
HoTlzh NA % 05312 EiF729 2. SHOMAED
Ty ATHR Sz,

X 6.4 LD-7000 FH3f#L > X & &
(F 1) > Ix Z4tigd)

FENAZEWFAZEICED, 4 RAZOHEIC
WA HEGHUPRER T LD, T4 ATMHE
X A (v M) EE ko7, FVE
HIHZoOWTIX, 625 HTH L BR2,

6.2.2 RIFNEDREKRFENDRG

B EE IR OMIEN . APC (Auto
Power Control) AL¥E& %%, AT % 8K —
WAR el e - 65ICRT LI ITERE=F —
HOT7x 354 F—FHENEI LTS,

CONET7 + T A F—Fold) (L—¥F oot
) Bl D L9, PEARL —FAOMZ 5B
HBIET 52 LT BELRORBERAEE %<
&, APC2%BME L 7ze APC, KO PU #R o |
7oy 7MZR 66 IR,

6.5 ¥WEL-—FFyTEZOHEE®

PICKUP " Tomger
LENS

wiRAaR, ? :)
TAND
/ MIRRORA

A WAVE
PLATE' TORIE

AEaM -
5 LITTER,

ERATING

WMEE [o<]s]
LENS

SYL INDRICAL LENS

LASER

DIODE
MceaT

oioDE

V(]

ZIol : TLO92CP =50

Qlol - 25cEeeq
Dio| - RD33MBE

6.6 APCEH®EIOv Y ?

6.2.3 RIRERNTINARATELICELT DI &ITH
EEGESI

L — 1% 2 O3 2 Sl TR 28 0 & LTl
BENIRL TV D, 74 A7 05D L —F
FFCRDE, ToXETHL, L—¥FRFOLREREZE
L, HRELTHRIBEINSES 0 SN E»H1E
L. WEBBROBZIICOLD b, TnENSTZDES
BETHMILAZE ), 14 AEEREREE—2 27
Vo FTRENAZTE O EHNEEZ T+ bTF4 T
7 ZICATI S, FEDES L —FITR S v & 9 123k
FFENTwE, SOOI TR ST 5%
U E—A AT vy =" LIS, (M35, 5
LR S =)

He-Ne L —¥ 0¥, FMMEEIEH A OHE TIF
HI0IFICHELTBY, E—2AAT) v ¥ —fk
BElE. BEOLHBMORETOATE S, IAHEIC
EHERBEMZ LI LRETH S,

PR L —F DY G, M B AR O R OB,
FTFHRIRDOIE SO ZITL Y, BIWPRATNA AT E
WIEHoL. TOkdizl 2. BIikEEOHIMEIE
FREBEADETRITLTH, KX 2 EREM
BEZHNG, COHLEMIT LD, I VFE—
FRIBROKLTZHHT L ETRHID L. 72720, <
VFE—FOL—HFRIFEEIEL LS00, Th
BT B720I2, ART PIVDIEDRY 3 B _LE A%
VEEARL —F R Lz, S VFE— FRIROFET
T HBWROK Y EGHML7zE LTH, i
DWEBMIERELZ T o0z, b—=F VL L

LD (L=%F 1 XT Y27 L) ORE. RALICET 2 RMLHEE
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T RYOKICE 2B ERBTEDINLTH S,

FC0F A4 TR EHENTHILITLY, Tk
AL TR BT 3A T L I1TEbT 5. R v
¥ r” LIFENABRICE D /4 XD BRTH
MNTE D, ¥ v —70 VSIS Mk % 72 F R R IRAUK
M PR L — R OISR E RS, Th
2R LML,

6.24 HFERFECELDHIN

62 CTOHH4), 5) THBR7Zz, BNy — v HKE
MARTH 5 2 &, ORI RIGEEZ ST RIEICK L
Tl PU OJGHEETHER 7 Tt L 720

B4 6.7 12 LD-7000 H PU ¥#B @ M 3% % /8 370 P38k
L—H2 ML —FREE TV FIAI VL X%
FBETE, OV FIALL Y XFL—FHSH
FodEmINAEZMIET 2201l Eh, HH5) @
MEZ RS 272005 DTH 5,

ZOBOA YT VT LY R EOGED S RIS
KA % L =% AT HICE T 5 720 2 S h,
HH4) TRz, JOEHETH L L OMEE RS
5720050 TH5H LI, PEEKL—FFyTL
=X A7)y ¥ OYRNERELEL 352 LA
LD 7Iy bAR—2/PNULO—FERH] & o 72,

ZORIHHENG, FL—F 14 Y Z7EFIE T4
W E BB R R, M SHEORE S Y — VI
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®7.15 (a). (b) SEE(LD DIl

B} 5t i e

¥ 72, LD-S1 O %A LD-X1 TliZ, EHIXFY
FVEF AR TR fIMSh, Y5V Y/C
Gl FYINAT—=I) 4 XN F 7Y a VEEREN RS
S, X0 R B WHREAEDTTRE & o 72,

C CTHRZEI N, BRESR T TR, &
T BRI D KR S T o 72,

LD-S1 OABIGH %X 7.16 I27R T o

7.16 LD-S1 OAEREE

LD (L=%F 1 XT Y27 L) ORE. RALICET 2 RMLHEE
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I /.5 NAFAZFLSNDOZHDOERDHEH»

LD HE /84 4 =7 1 #EAsps. $Eb%247- T
WA, FYZNVEFEM LD R LD/CD 3 Y8 F T
TUV—X R EDORBICEY., LD ORI
B, VHD A XFEEEH L Tz A= R,
VIEEHOPILTOW R o7 A—=H712 LD K
HE2RHATLIAMEDIHANZL, B fF =70
OEM #ih TS AZ MG Licd 7z, 7. OEM
TR, BioMEBBAN 2 &Y AAZBLHED
LD 7V =Y CTHiBiCBATEI A=A N v
Z—, YINBLUOBRTESEEDOHIZOWTHENR
5o

751 YZ—ICHIFB LD TU—VT DR

Vo — IR 4 A 2 2 LT 1970 4EA8AH 5
B 2 # o TH Y. 1981 4121 Philips & 312
CD OB ZFIEFE L7z B 19824 13 A M D CD
7L —% CDP-101 %% L. 71 A7 Hikio) —
FETH o720 1970 FFRAED LRI 572 ETF T4
A7 T A==y FFWIZELTIE, HEPHEICL T
Whholds, HEL LT LD oEENMEICER
L. 1981 4123 HeNe L —¥F &Ml L= %M LD
7L —% LDP-1000 Z M H % L. £k Te
VARXAERIBE L. SOF L —%1d Ford D H¥
H. BRI s h, 284 4 =7 @ PR7820 L [
e MOBURERRLWGR T 4 75 V) &S
&7z, LDP-1000 DM H %2 X 717 1R T 5l &
BeCREAR L —F 2l L2 EEM 7 L —Y LDP-
2000 25pHEE S, Yy =——THlsIhTwiay —
IAT—Va v EMAEDLELY AT AR ENHIES
7z,

X717 v=——8 EFHBLD 7L —+ LDP-1000
RAEMOLD 7L —X 12 L TIiX 1983 4E LD S

XREWLITL, 1984 FE L =7 D OEM 12X %
LD 7L —% LDP-150 THi#IZS A L7z, #1985 4
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E. AHEBIZEIC X 5. LD 7L —X LDP-505 % ifi i
ALZze TOTV—F A L7206 PU X84k L —
FEEOTHMTHELZ D TH 7. LB, LD/
CD a2 ¥ 8F 7 V7L —% MDP-Al (X718 &) %
BHE A A = X B & 2 I B MDP-500 (14 7.19
M) e, AVEGRE LTE 0B 2L,

718 v=—8! LD/CDaY/IXFILTL—F
MDP-A1

719 MFRES hIRBERFTOMEBLE#E MDP-500

752 VYI/IN\CHIFS LD TU—VERE
IINZIWET AN 0, PHIENDZF—T 4 4
B OHNMIHIET 5720, LD 7L =Y 2% L.
HET2aT7VHERHIIBATEIEZREL. A
Wizo TR, Y IANTT TIZHIEF A D CD O FAl
R, BIRBHECTERMOD 72, Y AT A LSIH
WEEHN S5 2 & TRmBENEZ RS2 2 L 2 Hig
L7z

X IND2EH D 1985 EFE 5 L 72 LV-X1 i, 10
TIMEYLMETH Y A0, FYFVEEKLD &
ZHET OB R D . ACHIHEREE 400 AL E o wim
BaiFoltdbDTholze TOTL—XIXZDIHM
J TR <L LD & AT 5 BRI E OB & B 5 E
ALTwi, ZOEAMIES 4 L7 b+ RF-TBC & IFiE
N, PUNSHASINAERFFEZIIHNL. BEBRBL
72 Voltage Control Delay-line LSI 2 X U, [ R il
WAEAT) HANTHolze MRS, BT O LSI
FTHEBRODo> Y~ nBZEoomBd. KiFiz



LSIMb L 720 KMEZEGEBOHIK, I A MY v % Ohjective lens
WL L7 L—YThh. BERKFEIIF LD HREZTD
MTELOFGHEZITAL, LVXIOABE E %
72012, TBC 7u v 7 K% 7211273, TBC 72iF

Tracking actuator coil

THAKRERME Ty 7 BLSHfEEhTWwa I & =
Bhhrbd, i, MHINIOLPU Ok %X 7.22 Yagnet

Quater wave plate— }
o AL SR IR O 2 B 7.23 12 —O

I\ Canvex lens

\PVZ
N Cylindrical lens
\&%Fm/mﬂm

FBS

Grating 4<‘>

Collimator lens 4%

@— Astigmatic correction lens

&
Laser Diode
720 Y~/N LV-X1HMEEE (v~ /) \24)
722 ¥}FHPU D"

——————— ﬁg&l:lL
COLOR TBC AND
M o S0UWO DET 601F
HF QuTRUT ===
I

Ic218,

IC212-214 YM3ISSS
MAIN TBC _I60IPL3

r

SrLC 42501P IC203 1615630

] ¥OC 84SDIP_[C205 YM3605__ 1c208
- 207,201
T ::E s
- -
L] roos M. SYNCHRONZED !
SEAVO r":mn. DETECT
cONTREL AKD PROTECT/
N o
TRACK NG . C8A CODE
MmO Al TRACKING SERRRATION
T | semvo BECODE
1 i couTaOL VIOED CLAMP
E&ES& i' STy 12 ATY
H | |
e pwre . ’
! — - B
L - | ) 1 o:::::. o | w0 ””K?
_QM l i "| vioes
FIEED DRIVE AWP FELD
OFF 5 o c}:auul @ VIDED
o
16202 4, 0204, 208 bk e SIGNAL
SN TRACKING CRIVE AMP azsa~geT
T, 5 O DR — [, S ——— MONO
IC202 B, o208, 207 —0)
FOCUS ORIVE ANP

ViDEs Fizos
)
sk Jaz0s,208, 220 o sw START on [l]
I—|—I VHE SELECT -[
SER
1c201 ~IRIE due Jswrirr 1 l ] an
\\“I—-—

SOUND] 1Ll
e oeveer CONTROL, RF WODULATER
SERVO iB %7 uThY e
SYSTEM CONTROL y-COM |4nitraxy ROMI cH! -4
[C204 MSME404-109 H
o4
ISt DRIVE AuP
POWER SUPPLY LOADING
]CIDI"B i [CI03~108 e+3 . SW210 praoi
IC'D E"‘se LILTRTE RN LR |
Qi oIS 8 IR i L
T E Y
I o DISPLAY REMOTE
K] 'R AND KEY WPUT
MUTE 24 &% SN DATA ROW Q263267 czio
BIGITAL DIGITAL ~
[l il SW201~ 204 (0 ons
DECCADER DECORDER nuore
|_'_J Sinso

721 LV-X1 EE7Ov7E”

LD (L=Y%7 ¢ XU Y ZXT L) ORE. ERMLICET 3REILRAE
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723 EE{LEh=ER7

V-X1 2% T LD/CD a2 ¥ 2857 V7L —% CLV-1
ZH 1986 SEICHH L7z TOTL—FIZLV-XI DS
AV Z PRE-TBCZEHICHBLTHAIL. JEWIC
YT N BRI R > Tz, 720 LD/CD &
BIHBEOAE Y FVE—=F M LaAXA T U %
FEHL T2 HB WY TH 72, K72412 CLV-1
OMBIEE, 725 Il 7ay 7 KERT,

X 7.24 CLV-1 OAEBEE (v </ \i2fi)

YCLV=170y 754 X754

7.5.3 WMTEREX R/I\FVZvD) OBbDIEH
MTEBTIETE T4 A2 & LTI1970 48RS
FTVISC &IN5, st EE Y 4 7OMHA
FHRZHFELTELD, MO EAICY 25T
. VIR CTVHS #¥R—FLTWwBHAL F—L
DY P o722 LD DH Y, 1980 4ELLEE VHD F5X
ZRHL. ZOWHEADDIHI%TZ &, 4
HDZL DY)V —AZEHNT W, =T T4 XY
WKL T, AVEHERNTORYMALE LT, 7Y
YNVA—F 4474 A7 (DAD) ICHEZHEHSE
Tz, TO70HE MDD CD 7L —YDEAIZ
. V==, Hi LIl —hEfiedrdo ol
1985 4E LI Y 74 7 4 A 7 Wil T LD 2MESRIC AR Y
DOHolzz k. CD OYERPBHEIHEARDDOH -
TIRBATHIB TR, BRI N TV CD €T F
OFANERLD 7L—=Yna &7 T, LX-300
% 1988 AEITHETE L7z AMBIBE %2 7.26 IR T
) CD €74 LiX CD OWREEICA —F 4 47—
Z%CD 74—~y bTiedk L. SHHEHICE
LD 7+ —~ v T5 5 REDOWRIE 5 % il fk
MHEEL72CD 74—~y FO—FHTH 5,
COMTEBORMNDTL—XIZBWT, PUIRH
#LBA%E D CD o PU R ZYGE L TR L. HAEH
FAOMBIEY <N XV ENA LS 2 L%
BLZ2HDThHhb, ZOTL—TIZIE. Yk, 132D

6KEdE RAM
LPF
COIFEEA
LpF
- Laser Visktn | — e
—] L >y Saund 16kt SH Sourd Sound
P Processr bac | | oW w Wube
——0
C=] > ]
[ereen ]
BFF :-__-“‘I
t L rars LY FIasum
- A=
HF EFH Dok
el = ] IZE | Gate o Fo— -8
77 T H m il decorder | | Mute
] 1 |m.|_ o ©
] 1 Seloct
Doc |1
I 1
] 1
L —
1] 1
1 1
] |
- el —
*3 ]
[ vaer | |1 ! o vepoe w [©
1
i i i
L J i
S SW
ain cTic T et
Ditvr D L=

X725 CLV-1 ®EIEITOy2E”

ERAEMAERMORMLAZHRSE  Vol.21 2014. March



BOTOW AT E2RKETHRLDL L), Wiz s
A V7 MEMTE20D10F—, 4 70+, YU
NW—=TRREER EBME N Tniz,

© —
-
—

v
e T e T (]

X726 #TF®EOLD/CD/CDV A>/XFTLTL—+
LX-300 DHABEE (/3FV = v Jigf)

LX-300 {ZHEv Ty 1990 4E IS H# LD 7' L — ¥ LX-
1000 Z HBITEALZze SOTL =Y 4 LT
BOFIF N7 L —2XEY 2 L7 TBC (FH
i) 2R L. SEEERK S5 &I CLY
F AR CTORFIEB AR L 722, @
354 V5O RXAEY) A L7 YC 5Bl 7 &
HALD72DDF T 7 VHHRE GMB 2B AL &,
J O3 MASH & FFiEh 5 NTT & EFBI% L7z D/A
AIN=F A LEEEER 722 8, RO@HH
MR AEZ WL LR ETHD. O~k
FEHT 5 DILER LSTZT X TR T RSN TR
ENDBOEMH L7z, 284 (1991 4E) 121X, K
REDORREZ i 2. 72, % KALO LD/CD 2 v /857
VT L —% LX-101 #E S iz, X727 12 LX-1000
OHVBE R, X 728 12 LX-101 DIMBIEE 2 R$

X727 ®WTEZRODOLD/CD/CDV ILIXFTILTL—+
LX-1000 DAEBBEE (/¥FV = v JiH)

X728 #TEZHRODLD/CD/CDV AVINFTILTL—F
LX-101 DHERBEE (/X =y ViRH)

VHD 7 # —~< v F XHOHA N EHTH - 2B THE
BOLD FL—YBARZLDMHE LTRKEL XY v
MRz, LA =TiE. BRTEBOLD 7L —
YHIFIC N2, BKEZ T TRER VT, 7
TECTHR LI Z L7z VAID IRORELH D,
FERET 1+ 2 7 o biZiz—iEhE & 5 72b D
O, LD/CD O BF MM bt Z @ L T, L v X,
PU. H/ARELSI, 74 A 7 8k &% 3T
HANIZH>Z & &%), LD/CD BIEOXT 4 X2
DRFITBVT, KELBE#MERZTILICE D,

I 7.6 ZHEEEE~OEDEH

AR B S B R I B O i F Ak, KT A MEA~NDHLY
HALAHZ, LD OZ BB 3 20D A D ITH
N7z JFIZCD HRaidskd 5 LD of%EE. o7
Dy VR T — & 2 LTS RERLE KD I MA
MPiibhize EHICHEMICIZLD TN, Y a Vg
ZRLERT AWM AN TN, NS DORZEIZON
T~ %,

7.6.1 RILE=FIFILYSDY ROEA

MOMBLa—FELTHBINZLDICX ) RE
DY K Y7 CTHE R I OSBRI L S & A5
& oo XVEIBISEVEHKEZHRT 570K
WO TV 7% EHBRE Sz, Mg, BLEfE <, Bg
MPEEROLLDIHAEIN TSIV F VAT
A% LDISHEAT 5 2 LAME sz,

WM., 77 2chDEFEFITIE. FVE—HF T
YREMIERAT IO M)y I AL TOF Ty
VRVATAEREMLGHKINTEBY, AVT TR Y
FVE—4%F 5 v AR Z HBORG2HThd
P59 Y FREIE LDz, COHRET7Fe s 2
TUA Y AT A E RN D B L) SO D - 7228,
VXF XY VRINVBE)INTHLIER, THursw
M) 2 ABRDIZDETF * VANV DOGEENENR E
DMENRD > 720 —T5 PV — BT IS, §i
fiv Wik vy —, Wik, B, %I S OV
HHF % Y ANVOMN L72F v ¥ AV EFED 51ch 7
VINY Ty FHERERBELEMMLL TW,

(1992 4E1E, 7Ny b= v ) 7 — ¥ XHEFRAER)

FVE—FYZ VY5 Y FYRATF LTI, &F %
¥ A VFEH % 48KHz, 16bit TF Y & ML L T#H 1/10
BEICTFTIYZIVEHM L. M=%V T640Kbps DE v b
ey a—F3530ThHb, ZOHATIE.
Hiy bbb DD, %51ch iZ%EEITHLTH

LD (L=%F 1 XT Y27 L) ORE. RALICET 2 RMLHEE
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D, FX A NVENRL—Ya VBRI ENLY S Y
Y RREIGONL K TH B, K721 VvE—F
VEINVYTF Y F5lch Fa—FE7ay 7 MERT,

| T

CENTER SUB FR

+— AHh
640
Kbps

BEEl=—LIMI

R.L R.R
= =
sP| SP

729 RIE—-FTZILHF72 K5Eich
FaA-FEBITOy 7

TYZIVERLD 2R, COTVIVERF Y
2V (14Mbps) ZMHLCZD, ISV A Y —
A%tk RO S Wz

COYVATLE, FVE=FIZ VY I KAV
Ty TEDMAELRIZISL, F—LIT I -V AT
LI LD ORELFFRKRAL YV e hols F72199
FIZEASNI TV H VA T+ 74 A2 DVD IZ
BWTHIoH Iy FHRBIRHEN, F—237
F—DA 7T EIMRKIND L EEST,

YUk, FVE—FIY ¥ V459 FL)EHEER
DTS (Digital Theater Systems) 47> a vt L
THRHA ST,

7.6.2 LD-ROM. L—H7 05« JORFE

CD 2338 58 & L7234 4. 1985 4F 12 CD W2 a ~
Ya—SHOF—% %ilsks %720 OB CD-ROM
BRI NI FYINEFHLELD OF Y5 Vi
Wi, SOCDROM 74 —< v M2 LT, =
YEa—FHTF—F ZRsk L., I N UEE T L
HMAGHET, BIFGHEE Ro TRV F AT 4T
BPEBTHRAADV R I NI,

Z 77X LD-ROM & X, 1989 4R ICHEE S
oo SCOVATARMGHL. A VY =57 T4 7%
F=APEEEOWBEB LYY v FEBEEHNAS
bETELDL, L—YT 7574 THEREIN,

ave7FhELTIR, BICHESH, F—2ox
Weo72PS1 ) — A% Xbox & EHIFT LS
HEFATTH oA, 7Furiskmge, 7Y
TSNy —2HOF—5 7075 AOMAE
DEIEHEICRY, XY=L LTOMASINERTE
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Lol iR, 30ecm EF 4 A7 OEEBKE» 72
ZER, KLV AT AREMThH o722 25,
W L7212 EORHIE T2 5138 5 b o 72

730 L—¥TUT74 TTL—VHEEE

K730, V=7 2754 7T L —YONBIEE
BRT . TN ENS, V=T 2571 TH
=2V 7 bOBIER 731 ITRT,

ﬁfs:o E%o E<o ﬁéo
L=HY=FoF71 7R . BELJITMELDBTLFAF+FLEY

'rl..aurm:‘tlvt
AL OILO-AIIEPAC

LR S AS A M1 AR TR L A

X731 L—Y7o54TESY—LVT b

I /.7 Hi-Vision LD DBIF

1970 240 E D NTSC Kb 5L, NHK 12X
DR ENTELRI T LEDOHB, " EVaro
A% VX HHKEA1987 4 BTA S001 & LTHESh
7o NAEY 3 VOB FIEMEKRD NTSC HROFE 512
ER7HED EowRELEEL, SORY TH B
FETIEHYBTONLMEHIRETIRTRET S 2
ERAMRETH >0 TS THERELF ¥ ¥ 2 VE
HEA (27MHz) Z2FH L CRE~NDONLE Y 3 VB
BB ZWREL 572012, NHK ICE W RS20
28 MUSE (Multiple Sub-Nyquist sampling
Encoding) /X TdH -7 MUSE G5 ofhbkz % 71
IZRd . TOMUSERB5EGT 4 A 71T 5ikA
AT 7ze MUSE 155 D1£3%1213 8MHz L vk
ZLFEL L. LD O (4MHz) O 2 f50558% %
& L7z ZVEEMIE. 1988 4:1C 780nm O PEAR L —
AL, T4 A7 0MEKE 252 LiFAZ &Ik



D, FAENREZIOCL. R 30 2 (M 60 25) O
A ASTREZ MUSE {5 % adé% LD 2 ¥ & LTHEM1L
LB AL. SOTL—YOHNBIEEZN 73212
R TOTL—YIIEBMEL T, i, MUSE ¥
MRS R D7D OREHER TR A L LTI S hiz,
MUSE /5 ROBUADFIIR S N7 DI% 1989 4 TH %

#7.1 MUSEES0tH 0

M A BEWELEY ST
wEsEFE FMIEARTC I AR
EHEFR 1125 &/ 60 H z

2:1 A ¥ L—=2A
8.1 MHz (-6 dB)
16.2 MH z

MU S E48 5 &
VHrFroy s

ARG YES
20 MH z (#1E353)

16 MH z (BjEi#(53)

CEs
7.2 MH z (BRILE )
4.0 MH z (BE$5)

IEAE M FH

EEY 7N

X7.32 FEEBEMUSE 7L —+ (=@t ©

COPM RS, 1991 4, ZEER. v =—.
W, N4 =7, MTESEED S X MUSE )
K2 M L7 Hi-Vision LD O #EALBE 2 8K L 72,
COBMEDERALRRE K 72 1R

7.2 Hi-Vision LD ##&DE & {t4E

BEES wigfas MUSE®%
o MUS E&#FREE
FREEE EFMENER (FHL L —28+1 d B)
) 7 RS 125 MH z
BEEEEES 3.8 MHz
rfov FREE | 2.27%125 MHz
F4A F4AE ¢ 300 mm
Bty 55 ~ 145 mm
R 138 m/s ~ 152 m/s
FFr s EeF L1 gm
5 e %7
EurToria| V-oF-EE 670 nm
L L NA | 0.55

Hi-Vision LD ®## TiZ 670nm ®PERL — &
NA 28055 DMWL v X &M L722PU ZHwv, b
Sy 78y FIELlumTHb, TROLDEFICE
D, BHOLD OR 2HORBREELERL, 250
WAL 225, LD LR UHARNEZEL L
MUREE 7o 12

1993 4E, Z OB IZ#EHL L 72 Hi-Vision LD 7L —
¥ %Y =— (HIL-C1) &84 %+ =7 (HLD-1000) 7%
FEFKL7zo EHIT199%5 I, X @bz Mo
72 HLD-X0 2584 F =7 2 b3 S iz, AMBE H
Z 733~ 734 R ¥, HIKiE, Hi-Vision H K&
TARTVLART I VEROS D LSS,
WICRMITH - 728, N EY a y ok )ias,
FIZNET Fa T RHAEAET 5 MUSE A5,
EFIVINHFRICBBIBITT IR EEL 57272
D, RELERT LI L ARDo72 LHEL. L0
B (1 =670nm) DPERL —FORIER, Hickk
BWERLFHO DD LBR O T IE, kit ERE %
% DVD DRFED 72D DEMITHENSINEZ L Lo
720

7.33 Hi-Vision LD 7L —+ HLD-X1 (/1 #Z=7)

7.34 Hi-Vision LD 7L —+ HIL-C1 (Vv =—)

LD (L=Y%7 ¢ XU Y ZXT L) ORE. ERMLICET 3REILRAE
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I 7.8 LD/DVD IvNF I TL—POS

LD 2 kAR E =4 74 227 TH % DVD OHl
13 1995 4R 125 S u7zo DVD X CD &[] Ul £
12cm O F 4 A 212 MPEG-2 & I3 % JE 4 )5 5% CH
ML ES 2TV v ciliddao Licky, B
Ifi 130 53 PA L OWEDFHAERER R TH o720 2D
FRICHIE L2 DVD 7L — %13 1996 4E IS 2, A2
TEEPORBEENTZ. N F =TI, BYEY 7 I AT
RibBRVPTOTL—FYOWHRIIKREL DLV EW
IRBEAL T2, BLU, §TICLDOa Y
FUVERLSHTALTWALI—FOVYENEEL, ¥
7+ ORARIEZERT B &) VS, FERICH
R4 ® LD/CD/DVD 2 ¥ 8F 7 V7L —% (DVL9)
ZPgE. WHE AL, DVLY O BIEHE %X 7.35
RS

X 7.35 DVL-9 DHEHEE

ZDFL—XTiE, ~HOAE Y FVE—F T3
DD T 4 A7 ITHIE L72A, PURH D
DVD Hl & B%# & @ LD/CD 2 ¥ 78F PU ® 2 Fli¥i
RS AERITH o SO, VT NEREEHAKT
52 &7 DAy ARAFTVTL—YiL, Eilitho
b —FIZZFANSN, DVD DY 7 A%
ELTLAETRARER Y =T 2/ 2 LHHR,
L2Lads, DVDOV 7 o eI, ¥ =7
B LTITE, EFF T4 A2 7L —=YOENIF
DVD/CD 2 Y RF TN T L —F~NLQ#HIZY7 L
Twol, TOfk, kML L TDVL-909, DVL-
919 % L33 S M7= H% FEIZDVLILY IE 84 4 =
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7 252009 4E LD H¥ED S KB T B O Rk 0 E R
Mk oz, K73612854 F =7 DD LD/CD/
DVD a ¥ 83F 7V 7L —% DVL-919 OAMBIE B % 7R
T

7.36 (XM F=7) H#DLD/CD/DVD A /SF T I
7L —¥ DVL-919 DHEREE

SE

D B DT A7 HIRE T I AF v 7L >
AORNEERM | woraEs Ol PhR%

2) BKE :TCD. MO 74 A7 Ak 75 A F v
A

3) NAF=THWEB [V—HFTARITv 7 5
T Bkl (1986)

4) EEREE, SAFE» BT A7 LTS
FARAZ | FLEYa yEEmE. KDL (1989)

5 GAF[V—HFFARITI=ZANT v 7]
ASCII science. 7 A F—Hht (1986)

6) Draft-Amendoment 2 to IEC Publication 857: “Pre-
recorded optical reflective videodisk system “Laser
Vision”60Hz/525lines-M/NTSC: Specification for
Digital Audio 60B (Secretariat) 147, Dec. 1986

7) TLV-X1/LV-X1 digital Technical Guidel. H A&
B

8) WHEEH Y~ HhL—HFEVar7s7L—x
LV-X1] HAJESBIER 1985, 9 H

9) HEBH [V FL—FTFL—% ¥HiEE] B
TSR ERR 1988, 7 H

10) HEBY] : AT RS 7 07 4 X 7 sk
T A=<y bEZOWAEY AT X B
TR R A ER S, 1997, 1 H



8 Lbo77Yr—a il

Hi % TlE LD (B9 2 Bl B 76 & il il % £ T
E72H RETIZILDOT ) r—a v, ok
IOV TIHRR, PEEE L ToOloBEL, EAT
WZOWTHRE 3 %,

BIMIICEF A T4 A7 D7 4 —< v M DR
WCOWTHER L, 82 HilC A AV ilisy, 83 Hilch T
F i e GTEEHIBHICO W TR, 84 HiTR
Iz, LD Y (EYV A2 R) DX ) RHBNE
TR L7 TOBB» SR T ETERRS,

I 8.1 BARICBIFIBDEFATARIT+—T Y
SR S--TH

B 2HICHMRZL I, BollszEDLa—-FEL
TELOFAD, EFGHBREZHCTCHEI NI,
TeD Jizud. FHMLE N, CED /3 1981 4EiCili
YA S5, Bl ) b EAse 37 1986
FICTHEH»OMEZ Lz HARYEZ ¥ =BT L7
VHD /3id. LD FRON7 1 A7 & FITHAEN
T 1978~1989 4ED I\ 728 L\ T MES W 23 U7

SEPRETHI L= X 512, 1970 AEFIED S B
BSET 4 27 ORBIC—ARILL T07z84 + = 71,
Philips & 0" MCA D8l % 8 A L. 1979 45123 3% H
7 L —% PR-7820. 1980 42 R/EM 7 L — ¥ VP-1000
CREFY) . 1981 4EICIE A 7 L —F LD-1000 ([
W) 2RO THBEALE VA 22 R L 72,

—Jis BREZ ¥ =3, SV F LT 7 LAY
v, HAESOHF M WED CED HRDOK MK
RU7: 4 LErEAERs o VAD % 1978
HEIZHE LT HAE 2 ¥ —3hid, YW, RAEH
VIR CENICZH > T2 VAS iR DB A —# T
HY, WBE T A RIZHESADVAATVZZ &R,
LPLa— FOAFEIID KRELIFERFVBHT R E
o, BOICVHS 2L TWDE A=A 2%
COHARRX=AHEN, LFoOFERLL TV, ¥
% VHD XF A =13, ENOHARE” ¥ —, NTE
T WE. HAREWWMA T, s x—h 2% 5T
BHHEVTHY, LD FRE A+ =7 14 TH-
27z, WHEMWICIZ 1B 1O7+—<y MiRWE L
TaitIZ e o720
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fF—1 EC 60857 Ed. 1.0 Pre-recorded optical
reflective videodisk system TLaser Vision” 60Hz/525
lines-M/NTSC O F %85 X —%

) F14A2
M EWT 70w (PMMA #i)
LR 2 MRk ) b
AL PR 150 £0.5mm (30cm #),~
100+ 0.5mm (20cm #%)
B 2.3~2.6mm
bbbk —ViEEE 35+0-0.1mm
Il i 5 1) BREERIEI D (B 2 5 5 C)
AL S JEE 1 [lis, TV 7 L — A
10.1~114m/s
Btk 7 % 55mm~145mm
PR
V—FA > 53.5mm LI
Ty g A 556mm LLE
KPR
A= N 145mm (30cm)
96mm (20cm)
Y—=F77 ME  2mmBlE
vy F 14~20um
URZAVRDS &K 15N
T4 A7 kR +09~—-1.2mm
K E L 100m/s2 (f<1.1kHz)
I KIRN +2um (f<1.1kHz)
L 3¢ 160 um (p-p)
R R B 20m/s2 (f<2.2kHz)
RN = 0lum (f<22kHz)

#ix K Time Base Error

10us (p-p) (CLV)
10us (p-p) (CAV £ 55mm)
4us (pp) (CAV £ 145mm)

LR 1800~600 r.p.m
AR IR Wi 60 4 (CAV)

Wi 120 4 (CLV)
A=t A

2) Bl
| X
fFak B NTSC # 7 —WHR1E 5
A4 v F ) TERTA
JE PR TR
7T v F v TR
8.1MHz = 50kHz
25 B 1.7MHz + 35kHz
F—F 4 GG
Fx AV B 2CH
H7xx T
JE W R - 23MHz (CH-1)
28MHz (CH-2)
25755 JE B B2 R
ZEMEE +100kHz

A4 T F X ) TAOLESK

23V A WA R

AL T F ) TS BRI

—26dB+1dB

JAANE 7 v a vk

CX

Iy u—V&T FLAES

CAV

CLV

Lead-In Code
Lead-Out Code
Picture Code

Picture Stop Code
Chapter Number
Program Status Code
Users Code

Lead-In Code
Lead-Out Code
Program Time Code
CLV Code

Chapter Number
CLV Picture Number
Program Status Code
Users Code

LD (L=%F 1 XT Y27 L) ORE. RALICET 2 RMLHEE

215



altfe D&Y OTLY % XTLY AL KL L EA]r =) o _ £661
QT X BRHY LHMER G RIRAT SR LI ET % R Yol—yon| summ WLTEIY o FLOLLEHA 8
LOGUOA—NLATOL= KN "R YY028L-Hd

CHEY LA —FGA TR SRS WiR| M bR d AeF ) N -

SIBY VBB YIS TOM BRI IINEWON 2 A | WTE W T—(—Es| DoE| M2 686l DL =l &
*A—ALA LN ZAEANA/AD/ATOPEER| 089285252 = . " -
SANETF (RIS TWGERA W L— by | ke | R - BE| BFE ML) 6002 | 616N A—1LdT) 9

HIUQUY LB LG EORTR®
NVERZANANEFREHONCAAT RGPS £ B 0897434 i
QAR YHCAQANTHANEELGRY E 1P 2 A 3 o T SYCIEHE| WHE| @WL=Kk))r| 9661 6-1Ad A—1£0a1] &
YRR LN AEQRAND "G YV LR L AT URY &) Sk
SIYETI1F9661 A — LA L LN AEAND/QD/ATO B R
ENRY FTIEMEC ¥ JRWWMm #4380
AL )N 2—KCOIAHA P NHTERFIT} 0892 - _
BOELY D7 bMERN £\ /<CQOIADLCLD| pchigngm| Por- M| THE| ML=/ v86L | 0006-010 A—ALd0) b
CCNERHE “A— LU C£NAEAD/ATOMGEFR
CEAI2LUR Y RESIE WK IE 2170001 08978434
—-dA¥FIZIZ0861 =L ART MY X HEE/ O L2 W e SEHTIHE TEE WL=Ek)y/| 1861 0001-01 A—"1L0a7 €
BEAHERA—1N-H A —1LQTHFHOBYH i
CHUSTHNG M
YEOU ALY EE N — L BIREH 21—V ER 089243} 7
LVE90L0OVON "R F|E—0A—1LAT0L=E 36 b I SYCIEHE| BHE| HL-EK))/| 6161 028L-4d A&A—1L£Qa1| 2
PN EC R RECCERRREEIQCY M IS HE =
EFH HBERLH—TN-°H  A—1LATHEFHOGEFR
CICHIERYO
Z1A—NLATRH— Y ReF T UREEE AL T 3 o I SYTIHE WHEHE WLk €861 000L-07 A—1L£a7| |
2 Y v HIIA—NLYNHE R LH—19N-2HO =
¥ A—1LAHFIHYNHEZLH—TYEFOBEH
HELR B g BE ) sum | " o

BERD EEWHER BRI LA—NAT

ERAEMAERMORMLAZHRSE  Vol.21 2014. March

216



