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Abstracts

Mitsuhishi Oenki Giho: Vol. 63, No. 4, pp. 23 ~ 26 (1969)
An LD-Pumped Solid-State Laser and Its Applications

by Masaki Kuzumoto, Shigenori Yagi & Kenji Ikeda

This IW power semiconductor laser (LD) has an oscillation wavelength suit-
able for the excitation of a solid-state laser. End-pumped YAG laser equip-
ment incorporating this LD can provide a CW output of 120mW (equivalent
to an optical conversion efficiency of 29%). Also, off-centered side-pumped
equipment using multiple LDs and with cooling by an optically transparent
material provides a stable output power of CW 1W (equivalent to an optical
conversion efficiency of 129%). The article also discusses the application of
LD-pumped salid-state lasers, considered most promising for a wide range
of applications.

Mitsubishi Denki Giho: Yol. 63, No. 4, pp. 2~ 4 (1989)

The Present Status and Future Trends of Laser-Application
Technologies

hy Toshie ito

The article discusses the present status of laser technology, including practi-
cal applications of gas, solid, semiconductor, and liquid lasers. Probable
future development trends are considered by highlighting, on the basis of the
fundamental properties of lasers, the growth potential of these technologies
to upgrade laser output, efficiency, performance, and wavelength variability
as well as to achieve lasers emitting at shorter wavelengths.

Mitsubishi Denki Giho: Vol. 63, Ho. 4, pp. 27 ~ 30 (1989)
Distance-Measurement Systems Using Laser Light

by Kazuo Takashima, Hajime Kanada, Katsuya Ueki & Yuji Hozumi

These systems, based on triangulation and time-of-flight methods, are avail-
able for various industrial fields. Both versions are distinguished by high
accuracy and a fast speed of measurement. Triangulation-method laser dis-
tance meters are available as universal systems for a measurement range of a
few centimeters and for recording within a range of 1.5m. In contrast, laser
distance-meters using the time-of-flight method are more specialized
devices for surveying with an accuracy of £5m for a measurement range of
100m~ 10km.

Mitsubishi Denki Giho: Vol. 63, No. 4, pp. 5~ 8 (1989)

Applications of an Excimer Laser in an Advanced Material-
Processing and Machine-Technology Research Project

by Kenkoku Azeuma, Kenyu Haruta, Haruhiko Nagai & Norikazu Tahata

This laser features an average output of 110W and uses an original surface-
corona-discharge preionization method. Using this technology, the Corpora-
tion is participating in MITI's Advanced Material-Processing and Machin-
ing Technology Research Project for the development of a high-output, high-
efficiency excimer laser with a 4% generating efficiency. Development is
concentrated on the above discharge system as well as the essential technolo-
gies for achieving low-power gas circulation, highly efficient discharge exci-
tation for high output, high-capacity switching, and high-output oscillation.

Mitsuhishi Denki Giho: Vol. 63, No. 4, pp. 31 ~ 34 (1989)
A Laser Doppler Vibrometer

by Hidea Tashiro, Atsumi Koike, Toshiro Yabe, Kazuo Kyuma & Shuichi Tai

The LV 030! laser Doppler vibrometer, using the Doppler effect of laser
light, has been developed for contactless vibration measurement. The use of
a semiconductor laser makes this high-accuracy vibrometer very compact
and lightweight and permits remote, contact-free measurement for superior
ease of operation. The article outlines the principle of vibration measure-
ment with laser Doppler vibrometers, and introduces the new vibrometer’s
configuration, features, performance, and possible applications.

Mitsubishi Denki Giho: Vol. 63, No. 4, pp. 9~ 12 (1989)

A Narrow-Bandwidth KrF Excimer Laser for Stepper
Lithography

by Takashi Eura, Hajime Nakatani, Shungo Tsuboi, Hitoshi Wakata & Haruhiko Nagai

This laser serves as a light-emission source for stepper lithography of
16~ 64M DR AMs. With a maximum bandwidth of 3pm, a wavelength stabil-
ity better than * 1pm, a repetition rate of approximately 200pps, and an aver-
age power output of 3W, the laser is suited to practical stepper applications.
The development of technologies for surface-corona-discharge preioniza-
tion, bandwidth narrowing, and wavelength stabilization successfully stabi-
lized the discharge, achieved a longer gas life, narrowed the bandwidth, and
achieved a stable lasing wavelength.

Mitsubishi Denki Giho: Vol. 63, No. 4, pp. 35~ 38 (1989)
Surface-Flaw Inspection Using a Laser

hy Mitsuhito Kamei

The article presents the principle of surface-flaw inspection using a laser and
the applications of this method. This technique has two major advantages:
high resolution, allowing the detection of fine flaws by laser light diffraction,
and superior flexibility, achieved by the use of optical fibers, for any type of
surface inspection. The method has proved practicable in the detection of
surface defects on a variety of materials including sheets, wires, rods, and
screw threads. Laser flaw detection is highly promising as a key technology
to meet advancements in factory automation.

Mitsuhishi Denki Giho: Vol. 63, No. 4, pp. 13 ~ 16 (1989)

The Development of a Copper-Vapor Laser for Atomic-
Vapor Laser Isotope Separation

by Yoshibumi Minowa, Hisao Yoshida, Hiroshi Masuda, Shigeo Ueguri & Kazuhiko Hara

This high-power copper-vapor laser is applied as a dye-laser excitation
source for atomic vapor laser isotope separation. To combine a high power
with a high directivity, a MOPA {master oscillator power amplifier) chain-
system configuration was chosen. The thermal and electrical characteristics
of copper-vapor lasers and the amplification and directivity of the MOPA
system have been established. So far it has been possible to achieve a 117W
output with an efficiency of 1.51%from a single unit and a 292W output from
the MOPA chain.

Mitsubishi Denki Giho: Vol. 63, No. 4, pp. 39 ~ 42 (1989)
Optical-Disk Drives Using Laser Diodes

by Isac Watanahe, Koichi Yamada & Masaneri Nakada

Laser diodes have made a significant contribution to the practical applica-
tion of optical-disk systems. The signal characteristics of a 130mm write-
once optical disk and a rewritable disk were tested with an optical head
designed toread a magneto-optical disk and using a 780nm laser diode. Per-
formance tests in terms of resolution and jitter have demonstrated that this
type of disk has a single-side storage capacity of 300MB on the basis of an
IS0 signal format. This makes laser diodes a very promising technology for
the future.

Mitsubishi Denki Giho: Vol. 63, No. 4, pp. 17 ~ 22 (1989)
CO,-Laser Applications

by Motoe Kitani, Eikichi Hayashi, Masaru Kanaoka & Masaharu Moriyasu

The article presents the latest developments that have contributed to
enhanced laser machining performance by introducing some practical appli-
cation examples. These examples include cutting and perforating machin-
ing, such as the cutting of metals by using air in the assist gas, ceramics cut-
ting, and the perforating of paper to produce minute holes at high speed. The
article also discusses welding applications in which a beam scanner is used.
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Abstracts

Mitsubishi Oenki Giho: Vol. 63, No. 4, pp. 61 ~ 65 (1989)
6.3~400Mbps Optical-Fiber Communication-Equipment Series

by Kunio Teshima, Yasuo Tobita, Akihito Tanji, Toshiaki Tanimoto, Fuminobu Hidani,
& Shigemitsu Mizukawa

The communication-network field has seen the progressive introduction of
digital technology and increased demand for telecommunication facilities.
There is also great demand for equipment with a digital-network transmis-
sion configuration offering high capacity, great compactness, and reasonable
cost. This digital optical-fiber communication-equipment series, with a
capacity range from 6.3~400Mbps, is designed for outstanding compactness
and low power consumption through the use of state-of-the-art optical trans-
mission circuitry and high-speed LSI technology.

Mitsubishi Denki Giho: Vol. 63, No. 4, pp. 43 ~ 46 (1909)
An Optical Neurocomputer

by Jun Ota, Keisuke Kojima & Kazuo Kyuma

The article describes an optical neurocomputer and the development of a
hardware system incorporating a neural-network model. This was achieved
by using optical technology, including optics with space parallelism proper-
ties, to realize a neurocomputer capable of performing intelligent data-pro-
cessing tasks. After summarizing the basics of a neural-network model, the
article details the relevant technologies employed, including the surface-
light-emitting laser, which is the key device in the future system. A descrip-
tion of the prototype neurocomputer and its basic configuration and associa-
tive capabilities are also given.

Mitsubishi Denki Giho: Vol. 63, No. 4, pp. 66 ~ 68 (1989)

|-SMD-B Subscriber Line Multiplexing and Transmission
Equipment

by Fuminobu Hidani, Kazuhiko Sekil Toshiaki Tanimoto & Shigemitsu Mizukawa

Under the direction of the Nippon Telegraph and Telephone Corporation
(NTT), Mitsubishi Electric has developed an I-SMD-B subscriber line multi-
plex transmission system, This system is already being supplied to permit the
early and economically acceptable extension of the INS-Net 64 {(ISDN Basic
Interface) service area.

The article gives an outline of the system, its configuration, mounting
technology, and component parts.

PMitsubishi Denki Giho: Vol. 63, No. 4, pp. 47 ~ 50 (1389)
A 100kW Methano!l Reformed Fuel Cell Power Plant

by Suga Nobuyuki Shun’ichi Kato, Hideaki Tomei & Yoichi Mizumoto

Hokkaido Electric Power Co. and Mitsubishi Electric are engaged in the
joint development of a phosphoric acid fuel cell (PAFC) power plant for use
by electric utilities.

A 100kW methanol reformed PAFC pilot plant was constructed at the
Date Thermal Power Plant in September 1987. After MITT inspection, trial
operation and plant evaluation commenced in November 1987. Operating
time as of October 1988 was 1,800 hours and the design objectives were
achieved. The test run of the pilot plant is scheduled to continue until March
1989.

Mitsubishi Denki Giho: Vol. 63, No. 4, pp. 69 ~ 74 (1989)

A Total Design Approach for Control Rooms of Modern
Thermal-Power Plants

by Hiroki Tanaka, Katsuji Morikawa, Tsutomu Suyama & Motokatsu Shiraishi

State-of-the-art control systems for modern high-capacity thermal-power
plants require sophisticated technology to meet psychological requirements.
These presuppose an expanded relationship between the human operator,
the machine, and the operating space rather than only a man-machine rela-
tionship.

The Kansai Electric Power Co. and Mitsubishi Electric are jointly working
to improve the functional and psychological aspects of the operating envi-
ronment by creating an overall harmony between all factors, such as the
industrial design, human engineering, and space design. The article presents
the results obtained from this study.

Mitsubishi Denki Giho: Vol. 63, No. 4, pp. 51 ~ 56 (1989)
New MACTUS 210 Series Single-Loop Controllers

by Kenji Furuya, Shungo Mori, Tatsuro Moriyama, Shin’ichi Hiramatsu & Takashi Shimada

These controllers have been developed with the use of state-of-the-art tech-
nology. Greatly improved performance and more and better functions have
been achieved along with increased compactness, lighter weight, and
improved operability and maintenance.

The article outlines the development of the new MACTUS 210 Series and
its features with a brief discussion of the functions available and the new
technologies used. It closes with a description of a small-scale system con-
figuration.

Mitsubishi Denki Giho: Vol. 63, No. 4, pp. 57 ~ 60 (1989)
Elevators for Private Residences

by Hiroshi Yoshikawa, Yoshiki Sugiyama, Masamoto Mizuno, Kenji Yoshida
& Hajime Kohayashi

Mitsubishi Electric supplied its first private-residence elevator to the Homes
Exhibition in July 1987. This was followed by general system improvement
and design revision to develop private-residence elevators meeting the wide
diversity of user demand. These elevators are available in a broad model
range for a better match of the elevator with the residence. For superior rid-
ing comfort, an inverter control system achieves accurate level-with-floor
landing. Care has also been taken to facilitate elevator installation and
improve its compatibility with a private residence.
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Resulis of tension test.

{a) scanning Omm W,=0.60mm
(b) scanning 0.5mm W,=1.25mm
(c)scanning 1.0mm W,=1.68mm

{d)scanning 1.5mm W,=242mm
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TEOBETERL, ThekvEL vy 2BEL TEREEE
DAL ER - Tz, & 51, BEEERBIC L TFRTER/ &L
L, #BEANOFSAOEMCEBE TS 2 &5 L,

4.3 Hl @ & &

DXV R—F —DEBREGEARNE, A = AR LT,
Rk D @Rl SRR S e bic, BAERTOEE
TR L TRERARBEBE IV~ —58B T2 L3512 LT,
LT, d—AsTv_—5—OFRERICLEL YN, ERE,
“EEEN OFERE: “Lel ORRER-T,

M5, ZOREEECHE oy HERYT, REESREDT
HEDIVR—F —HEHES L, BB ETsniccya—n
SOFEEEFEEEAALL, M rESRERIETBORET X
ML ERELENT 2, 20O ML ESE b L ICERIESTAED
i, BERCHEGITREER2EE T 2, DITESRIIIETSHIE
1TV, FIEEERRIRIAE D R AV X —) 2EERN TH
BT 2BMAFBEE LT 072, CORIEERIE, BEBHIA o
—SHIE->T IRV, BEENE2HET S ROOERE M5
VYR EABITELBRERF>TWwd, EROGEICIIEZRE
EUPWMEIHAX LA L, BREELK »OEBREZ THES D
BRERDOHEERRL 2, e, FERCERAEAA v F Y IEF
(MOSFET) #£28 L, PWMHIEED R 1 v 5 > 7" B #E$ % 15kHz
EELT EBEE LER- .

NS OHEEEEE, ZOOBMEELE Yy b TSy T2y
THREhTED, WEFETAL T XADIF LA LB D207 A
VIV RBICHHEINT VLS, A »AN—FHIEADIE», TV
— 5 —DEFEEET S > — 7 > AEEAS —BMOLLER R E,
TARCY 7 727U, Z0EIE, TEROEEEDHEER
BOTE L LEEERED Y 7 b v x 7Ihic & b &R S8 s fE
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N
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B
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PRl
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wEHER
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S
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hosEEE
0.04G
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|
12m/min
|
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1s
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6. FEREH LBROEERE

44 FH A

HIEL, YN T “BEEE onEEEEER L, 2, HIH
HEOREBRICIEIA VT4 VIERY, A2 N—FOEW/ A X
BHORENESHRBCESLEE L2V LI LT,
“HEWOETH, —BELEILR—Y— L EZEQRLEKY
BIBEEBE, TVR—F—N—LAREY 2 575 7D
REEHIR Yy 7 AFEE L, ZhiZkD, F—RENT LA
—F == LADHEHCRAD SRBEE Y, T L R—F—EFE
HuEBREERRELEERERETE L L, 2, FEE
EREBNCREFER LI Z, Ny TV TEPH»IEFIEK
HEER S 2 EERETEREEEZ A 7Y 2> L LTHEL T,
B 6 i ERAMR R EEROBEHRER, T - - =20
BE, MEEREE2RT, EREBRFECES > THY, SHE
DIBEYE, EBRELSESN TV E, TV R—F — L — ADNIHE
L0.04GRATTHD, HhELZFEVLHEL ST S,

R—bITLR—F —i3F, FERNDOA T VT FEWMOL2D, HBE
T, SO BHETFHFAL L ThIFER SRy, &7, —BEEED
ARLY, GRECEABEERCLRLLIHAE e, 7

M7, TbN—F——LA FAVELLLTARERINLLOTRIE RS2, 20

BAFERT v =% — « HH - 210 - KEF - FH -



8, B L

Hy, T _R—F —FK—)

L R—F =Tk, INS5HEN=—-XOEREFELI 2Tl
Th—b, F—N, BIESZLZEDFFA VERET>. LT,
FOBERERIBRS,
1) W—bFHFA

B, v R—F -~ LERT, I—F—iZRNAEDITIE
H, S OBEFRELY T ABHE(LT I 2F v 7 (FRP) 80
SEREE, 800mmD Y A FiztHAd, #L T, V=LA R 7 R—V
F7rebRRERBRDUT, LERELEDEIRELDOMA
DHBTHA e Uiz, V—LADTHA ¥ RA v b ki 5RHE
Wi, HE @) A A—YDSo—7HEBA L, BEEOXDELE
BRERS oSV IA b eEBEEAR L, £, IEEEDL
NOBBEOES N 7O AV iR By, A7 —a—F 1
A4 M EERLARZETL, BEORERR 7z, IN5DR
RO, {CEEROBH, Kh—<y b oS ic L DS (
TELEELL, BLAVEE-—XICIhish3b0 L L,

B 8 I E AL EIRT, BIFSALE, BT TORALER
L, B U 723288 R @R, R S 940mm oD & S i a
AT, ET2, BIESANVEDITRRY Y - FHAS V28R, #

60(324)

Licb B2 ) v 7B b2y — s AA v FERERLE, KELR
RTWT T T 4y 7FR, BHIA T —FORET v 7RREMEE
>T, BERLEEErA LS, &5, EERL CCLER
BEES « BT - BEAX A v F 803, BESAOVTERICERT IR
A R— 2D, THAVEORES L A»SBEDEN R -
720

2) Hw—NFHFA

IR F R — D FHFA i, R RS LR 2A VT
V7 LOFAHNBRVEBRTH R, —DOBRYTH-oTH&E7a7 T
LTV AVHERBZEELHD, TvR—F K-V EHERT S
HAORRF7IE, 707 2L ICERRBIRTE2 30 TR
BSRY, IOILVR—F—Tlk, ZhoD&EEE L EEELTEL
B, HAORE N7 830 Sk BECE B LR &
Awv, F—7 -7 -2 FORBREEHZ Y 6 EEOGBREAEL
Too BT, AT Ya LT, LHEE—AFEOBADR, £<
DINBEB LI R THEERERAA—VYDTIv 7 A4 7 (H )
YHAEL,

PAODEER, F—77av D7V kEHERY, BERA
THERASNAZEDEWMO T LI H vy v EEBHSsS b, %
7z, METCOFACLEEL, BEORACEGOEE 77X F v
7y — b 2R o7z,

TR BREPEEE I EY L, BE SRV ERBR
DAA vy FEBAL, NNETY Y TARTHFA I DEALR
KERBL, RtyEs R, EnTofAx2EEL, KE»S lmE
L7z

5. € ¢ U

PF, f—AzVvR—%— “WELL” 20T, #OBELHRK
ERA LI, BB, ZDIVR—F —iF, BEFKEICLDZR—4T
VAR—F —D—RBER, 3ESBRENTYD TIEL TW3,

IO VvR—F %, SR TETHERT A2EEOLMLE E
FEOEMEXIET 2“F@k, £EOLHOTL -5 =", Tib
+ “Welfare Elevator for Living” T# 2% £ #Z T\ 3,

& £ X &

10 FhEy  BAFEERTv—F—, ZFBREHE, 61, No.
11, p.13 (EAE62)

Q) EEAEFEryy - BAMEEATLR—5 —OREHESH (R
62) '

(3) ERE»  BEBHIHIEVVVFAROHFE TLr~R—%—~
DG, BIEERY SLERNSHEERME, p.758
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A Y IVIHBEEE

6.3~400Mbps5
FRART RHEEER*™ FHEKA™ BAREER* Za(E
1. ¥ A » &

I, BN B - EREZ YOHEBRERHIBLTY, 2y b
V=0T AV INMEBERCERL TETwd, 861, a22F
2 —SHEBOHBRPEGEFOLERICLD, T4 VI VEERE
BRAD—BIEHY, KEDT + VI NESEERBERET 2 XE
BEBEBO—BORER L/ - BF LSRN T3,

=7, X7 7 A NBER, TOBNRRTD 2 ESEN - LFE
BECA, EEORGET A A OEEEECLOCRERS Y >~
TNE=FT7 7 ANMEEOERNES, RIESEOETRERD L
DEZERD, ERCHLBL (ERE - AFH - REBOT 1 0%
NG RRERETE L LI 0> TE T,

i, RO TEMOES I & 2 EFEROSEFL -
EE LR A EERAO/NE - B LI, MR ERET .
BRELEZDDDH S,

D& REABMOES LTS — X2 XD, ZhE TOXh
MEREE OERRER - EEAR e ABICREL, H722E130mm
DNBDBEIELEESIC & 56.3Mbpsh 5 400MbpsE TD “F 4 ¥ ¥
NVEEEER v - XS BRbL0oT, TOREER
&5,

2. HTq4 Py IKRBERE

2.1 L RATFLER
S RAT AR, EAOEEET 4 SV N4 TS5 — F L T

AJNESE

B, IAEE1ITRT, 1¥REE (1.544Mbps) 25 5 REE (397.2
Mbps) WCEZ 5BETw ) 04 77 —* (Hierarchy) #i& &
ZoTHED, REBOSELHEE TSELL ESE HRRTHY
BEBICLD, X7 7 ATy —TNRCESELT, BREEOTFT 4L
HBEY AT LEHRT 5,

2.2 4 &
(1) RYLRZEEHECLA2EFEYY —XL

BEFep> > DIF520mm NI IE260mmDBERESC R 2T, Hv U
~ X TIME130mmD R Y AHEEE EH—8JCERA Lz, NE, B
DAV LAEOERAC LY, 707 A—ADERIEN 2 iEH», B
BRIBLEF LD,
(2) #EEDa=vy b EYa2—11ik

SELMRER, HRFTEEE ERL O EED
e ®YVa—MbL, 7574 v CRCEET L ALz, 2
=y b EV2-AFER, RINEERSTED, BERYRAT AL
BbETEEEEFFIICHCTE 2, fl2E, INEEy 27 LT
i, 1BCSETREEI -y b« Y2 -V EEHFPHEE
Zy b Y2 NERETE, KEEYATLOHEE, $E
FMBEB2 =y b e TV 2N %28 1EEEL, FIETEL
W& D, TERDERECHAZIRNT, BMRP> X T 2BROEE
~DOEREOD S EENAREL 2 -T2 (B2, ),
(3) EREOEHML

EER 7S 74 HRADIZ v b s B 2B T BRI ED,
FEBEONE - B ELEE 25, B, BEEIROEE, BfEHE

Llla=y

1t 28 IR axz 53 =f==me
(1,544Mbps) {6.312Mbps) (32.064Mbps) (97.728Mbps) (397 200Mbps) o
§ . feeee]
x4 [63Mbps ]
S
, PRI H
*® 32Mbps
— & | kme
% %5 IR 100Mbps || (A) : 6.3MbpsF 1 U ¥ L
z | 1 ke KBIERE
= . ks : (B) : 32Mbps 1 ¥ & )L
E % |l w3 s T TE I A HBIEEE
iy Sib4i i (C) s 100MbpsF 1 UL
C ¢ I B R FREEE
2 x 2 < % (D) 400Mbpsz ET R
Z % = 400Mbps emlsmlmalmslEm () | 4A00Mbps iz B ks s
e = Z | IH #ws
& 7 sl | K771 _
ESS & B el b
ﬁ 5,% ¥ Y
& EmlEmIE SR
(A)(B)(CY(D)E)
1., F4 9NV EBEYRAT LAOREKEH 2. ¥4 VINVRERLEEDIE

*EIEREAERTE{E > R 7 LHIFRT

61(325)



130mm
5 O] g O Oof o] o
TRM|TRM|TRM TRM|TRM|TRM
32M | 32M 1100M 6.3M]6.3M] 32M
MUX | MUX | OLT MUX | MUX |MUX
[No.1)i(No.3)| (38) (No.1)i(No3)
ALM|ALM ALM
£ JIST|/78T /TST)
o
o
o«
o
32M |{100M|100M 6.3M{6.3M|6.3M
MUX |MUX | OLT MUX|MUX [MUX
(No.2) (38) (No.2)l(No.4)(No.5)
TRM : s34
MUX @ 3 B
1zy b
OLT : %R hgas
2Zy b
ALM TST : 385483
1Zy b
PSU  TEL v b PSU|PSU|PSU PSUIPSU|PSU
FUSE Ea—-X3zy} FUSE [FUSE |FUSE FUSE | FUSE [FUSE

(a) 100MbpsHE(LNEEE (b) 32Mbps% EfL
VAT A VAT b
B3, 74 V9 NNRBEY AT L OS]

£1. T4 VI NVREEEERIC

IC#Fr ¥ & P A B OhE ool
M54186FP 6.3M LDELE)
LD DRIV -
M54182FP 32M,100M | E#yH
M54187FP 6.3M FLigE A K—F
OPT REC PR
MS54183FP 32M,100M | EEHFIE R ) =7IC
N MS54188FP 6.3M PR ]
TIM/DEC T
M54184FP 32M,100M | BB
Mé0005-0222FP 6.3M e | C-MOS
CMI CODEC CMi | |
M56712-504AS 32M w51t
8BICENCOD | M56712-505AS ek
100M 8B1C | .
8BICDECOD | M56712-506AS E51 |
M56725-802A8 =
10B1C ENCOD ek 7
MS56725-803AS v
400M 10B1C ECL !
M56725-804AS .
10B1C DECOD [7=2(
M56725-805A8 L
MEM S/R | M56712-511AS | 32M,100M | /Xy 7 7 A €Y ?
100M MPX | M56712-512AS8 100M 28w 7 HiE
400M MPX | M56712-507AS 400M g2kl
100M DMPX | M56712-513AS 100M VAYESIN
400M DMPX | M56712-508A9 00M F A 7l
400MSYNC | M56725-806AS ) L

EDOERICLDHEEEHMIEAL, RESHEE L5, £/, B
FRCIPBAEFEOSLLESEIE (B BEC L 258572
EMEEOERES OB EBRT 5 I L B8LBETHY, T4 R
7 ) = I & DEBBR THREASD 2, 200, HY ) —
A TREREOAEBL2EBLEZT T3,

FyY - XREHERLAEEICYE2R 1 CRT, BEOLELR
B - FESERER S CORBEREICIZECLY — 7V —%2 B W,

62(326)

EEE O/ - EHEENL, SEEELER . 41> 5 T2—2
O - XRZEBRL CORARY = 7EB TR, #AF AIC.
479y RICIZ & h /R - SR L2 IR L 72,

4) 7V v NERE O

E#OERE X2/ - EBHEBEBEIC LD, T4 RAZY— b
i FARDOMEEEE T, SHO7Y v M ERCHE» < FEas T
Wi EIREEEEERA - AL, PROEEL T v M EREREE
MDAt ol, ZHIZED, kD7) > FEARMOD
BSiaar s, 4097 - ARKESERS NS & &b IT, BEHE
EECEBEK Y 9y 7 MOMEEDREY, GREFORENHES
h, BEZREIENERTEDL X I o7,

(5) BERZZZ RN L 7 BAERET

@O LR, BEEOED - HEK L2 HEBNOER LR T,
BFazy b« TV VAOHERBACHL, B—EAOTHD
Ty B a-VOFRBNEFOIZ Y b BV 2 — VORE
ERASERLIICEEEAEREL, WRFEENEED 21
R EToR, T LD, RTFE - BEELEX L ERES
DEHF BT, EEFERRE 0 ~0°CIdL, 2=y b Ty
2= VAOERRET 4 A S BEERDREGEENTHET 2 &
S LT3,

(6) =Y

A Y AT, RROEITIEANEENE iz, TEMEOR T
LWdkff a8, 25, 25y b TV 2 VOREERSTD
B CHEEEEEL AR, MERBCBLT, ECHRAEM
FI0Hz R 2EREMSFEE2 7YV TLTRD I LRBERELTY 5,
(1) GRSt

FROT 4 VI MBEHEL T, BEBD L Z VART L V-
EROIENEETH S, 32Mbps i T HIRE Sk B T, m%
BAE + L TCMI (Coded Mark Inversion) F5 %MW, “0” ®
“l1TORMEESEIET A LIC LY, ERESCEERICEE
LTed 4 3 » 7B ESTA5 X5 U TBSI (Bit Sequence
Independence) ZHELEL T3,

CMIFFS1x, RFSERELS 3 Ey FUTIIZ 515 O TBSIIZ
BHTHLH, TEMroy 7 AR 2 &k 579, 100Mbps
D EDFEEstl Tid, EREIELTHE 25, 100Mbpsd HimE
FHEEETE, 8Yy PILIHEME Y PERBAL, REKI Oy
BB,/ 852 %5 8B1C (8 Binary 1 Complemen-
tary) #F 5 #3, 400Mbps T4X10B 1 C (10 Binary 1 Complemen-
tary) ODEN TEENICHW SN TED, ZOBSEY ) —XTHHE
AL,

(8) fEHK{EREEERED REEEEL

SRR E & LT, BEES EETRTERETE 2EE)
RWIEHEREI NS, X7 7400 &2 EHEEEHEE, HAHIR &
HWIBERI Xy RER N b, HREHIR L 2 EEREHE, XRFEO
AL LT 7 A NEAR YY) OERBRTRESND 2D,
EEFHOBFERESKENI L &, HANT 74 X OEXERDI/N
BB EPRELE,

—7, HIREIRIC & A EEIEEE, FRXT A NOEBIC LB
E—FAHLEXESOHEBEC LI VRESN DS, IO, #EL
CAERINTWHGI (GradedIndex) 7 74 NDE 3 RHBE—-K 7
FANERZT, BIET—FBNE—THELY VI VE-F 7 74N
OFERIZ LY, T—FaEop#Eize <D, HEEIRIC X 5 EAt
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FIREANBENa N2,

400MbpsbA EDRZER T, V—FHFEDA T b T LIERHRT
7ANOERSERMEC L 3EEERLEFR L 2 E e s v,
400Mbps 2 TO ZOHEBEY ) —X TR, 1.3umBSHES 7 + 7 7
ANRNEALAE, BHE-FRL—FIAF—RFERFERLLTY,
EEREEEEHIRIE L 7 7 4 NOEEBRIHENTH 2,

LichioT, ZOHEBY ) —-XI2E, EEBELTY YL E—
F7 7423 R L TH, EEEORILL 1.3 umBHEE )
V=S A A - FOREREY | TEATA I E LT,

9) BEREMBREOTEE

FybU—sBERCR DS T, BEADTIST & R LE
HRPEEBORFLEESRHEE 2> TWd, HY) —ZX0OFE
B, BERICA — Vv — 7 {25 % AIS(Alarm Indication Signal)
ELTHRIET2BAEL, AISSRET 2BHEL2FRLE, TREH

R, T4 VIV EEEBOTERET

HOH 6.3MbpsEii | 32Mbps¥Et | 100MbpslE | 400MbpsiiiEt
K OE B O K {5 22
A #H % 1.3um
¥ % %  T|LED] LD(v — %5 { 4 — )
A R I Ge-APD

1% et H o~ | ] [ adBmBLE] — 5dBmbd | SdBmbl L
RSN L A~ Be=10" [-44dBmEL T |-39dBmELF |-37dBmbEL R |-35dBmELF
YA F 2y vy ] 25dBRLE | 25dBRIE | 20dBLLE | 20dBEAL
& B B OB 8 CMI CMI 8B1C 10B1C
fERiBh 7 o 7 EEE | 12624MHz | 64128MHz | 111.689MHz | 445837MHz
HlE 5 Ee A R | B8 By P AR

HFfky A7 LB 4 [ 5 1 3 ] 4
%%lﬁftlﬂlﬁﬁ”ﬂi Ay 7R
| E BB ST 50 R 15480 bpsia il |6312Mbpsiigtd | 32.064MbpsAM: | 97.728MbpsAME
% R BE BN 8 A [6312Mbpsfadkl | 32.0640bpsAME | 97.728MbpsAMI [397.200MbpsAMI

WA C T o T T

g W W H

7 CMI ! Coded Mark Inversion
AMI © Altenate Mark Inversion
B8ZS | Bipolar with 8 Zeros Substitution

8B1C : 8 Binary 1 Complementary
10B1C : 10Binary 1 Complementary

(SEND) Enm e b B L 72, ZHICL Y, MTEBOBEERLED
HWRFIE:EBESOREXERIITAZ LI L 72,

3.

£

7 =

IR B oM

SEEBL AV AEOSTEIE, E130mm, HBfT225mm, & X
2,300mmeZz->TEY, EE2Zv b EVa2— N 2HEERL
Y EVL-AL2ERUVER - BBy BV V1B
DERGLCTEETS I ENTRETH 2, B ABiz=v b - £
Va—ViE, YVATLEBERORTETIE LHIZ, 2=y b ®Y
2 VARBOEEL ~ Vi RET 8RR - T3, EOiE
HIARESORTRE 2> TBD, BFHEERY 2 —X 21
BHLTw3, Bffz=y bexYa—iz, ACATIH-DCALA®
BEL2—F-0BREFHFCEHLE TCRIRTE S,

3.2 SETHEE

FUCEBEFEFRTERT. ZEMHKE, 100Mbpsbl T Tl EHE
%OT, H40100MbpsDZEMKE % FlEBRIE RN,

IO¥EIR, FEME SESEE, IKOXTAEVE, BR
#®, BREEDOTHOTY v ERCHs nd, £HLARELT,
A5y 7 APELEAARZAY, BV FEREZ =20 3 REES
(32.064Mbps) %FX IMOER ATV BEHADREA TV KESA
A, HFEACERICHE L 7297.728MHzD 2 0 w2 #» S 4RL 1L 7232.576
MHzO E#MLERBEE 7 oy 7 it kD AE Y b FEAHL, 202D
D vy DRAFERERBNT 2700 VA (R v 7,00R)
ERATE LR Lo TEZ00 3 REESORAMEILETY, £EL
BIBOT, By FBEARUY 7 V—AERET > TI7.728Mbps D
4RBESEEBT 5,

SEHBRTE, ANT34REESOEy FEH, 7v—4F
Bz LD, 32.576MbpsO =D OEFAML 3 REES W HESBEL, ¥
RAEBVBOZEBATYVCHERAAR, RF w7/ INVADRKRE (FA
5w 7) BfToTIRMES+BEETL,

HEBEHEREL, R1CRLEICKERLShTEY, &2 AT

100Mbps 5 /5 s #kE 7

Mbps EeEie LD

8B1C ENCOD LD DRIV

8-Uz TR LD&g:
= #et i _,
=7 S ’

=4 255275 r /472229

111.689Mbps

100Mbps % AR
[iﬁﬁﬂ TUE L [BERE
MEMS/R I 100M MPX
32.064Mhps -
o ” lBuzs i SETHR
52— T I X&) 7»—A;5§ U-BZH
53— Fit RTS5VT5
XY T A
| ]
! 1
| I
| i
I ! S EHBR
32,0R6I1Mbps 7oL -
R2 =i U-BZs 5{E SERE T r—7n
R3 ~| AEY FRETLTS 2
NyFeFzvyy

8B1C DECOD TIM/DEC QPT REC

28Mops JL— LA APD
PR £ AL REEE
U8z w2 e 5 1 /7 ] E{LE _
NYFAFry2 B AGC
BIES AR T

FA75»75 | 111.689Mbps

]

oo §

24748V EPT

BRE BEETR,

DC— 24748y | FHRE

EoNEY g FRFR, I:mE

4. 100Mbps7 4 ¥ % VREEEBOHEREKN

6.3~400Mbps 7 4 ¥ ¥ VILRIERE - F5 - RE - FHE - &4 - WH - K
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400Mbps B Z IR 400Mbps F15 5 b k3B
(S EILIR) (FEL)
REIEAENE H ZEALE U.BEiasg 1 B-UZ#EE et FAEER
: MEM S ] 400M_MPX | 10B1C ENCOD LD DRIV
97.728Mbps B-UZ# e SETIR 397.2Mbps| B-UZiz ’EFQ%? D& g LD
g; e ‘Ej TL—s& [TTUBTR -7n 7[,{172@2 APC ‘.
93] o A ®Y 255275 = 255u55 } DA{PRE=S
ol N F A NKyF gy bRA
BHESBA 445 837Mbps
T T
FEATYHE M. S E B B-UZiag U-BZiRaE S FRER
MEM R L 400M DMPX, SYNC 10B1C DECOD TIM/DEC OPT REC
APD
97',?71281’\1 bps s 7L — LR . B-UZ# 39742'Mbp5 7L —LER VAR T - -
U-Bz ey sEAE R o 1 man RS wofe, mEma T g [ FOME
R2~— FRESLTT 2 i nNFAFIvS BEE ABC
R3 =] NP Frys _EME:?%E‘?
R4 TRIS LTS
445 837Mbps
= (BEIH) IR (={EE) |1
Dgzl_/a,av FHE ' DC-24/48V Fui
— W BHMER, Wi TR TR, 0%
5. 400MbpsT 4 ¥ ¥ L EEEBOEKNH
£I1. T4 INKBEEBOEEES ZOEER, HHERE REE - BHRE - BEREO (K0T
T oo v NERRI E DR E N B, B T 100Mbps® EATIREE H
fRBEE SR PAET PLARAR SEEY — TN ENLCANT B R—FEFEREL x
s vy, = RlE T — 7L % WA R—=FES =L, ==K
il SE(LH | SEHEN 2 = Ziemesets
W — S EB LT 5, 51, 8B1CHASLEBIZL D, MRERA
100Mbps 25W 37 . o N 5 .
P BIERLTBSHEL, v—FF A4 — FOEEBRELH (IM:
400Mbps|  32W 38W AOW AW Intensity Modulation) %7V ¥ 7V E— FHT 74 /SRS
2, REB T, Ge-APD (Germanium Avalanche Photodiode)

BOHFRT7TRVGONE ZEH S, BEEATVRLLTT YV ME
Wik genTwd, HEENE, 2=y b Y2 LRET
STWIUT & T4 A2 V) — PERTHER L BE0HB% CERE S
720

ERBEEIC DB TR, TAY v 7 IV AR REULIHE oy
7 DR £ N3, BfE A ® YV {THET 2PLL (Phased Lock Loop)
B TEEL, BETASy 7Yv50.29 A 5Aay bpplATO
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