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Abstracts

Mitsuhishi Denki Giho: Vol. 68, No. 6, pp. 24~27 (1934)

A Fiber-Optic Subscriber-Loop Carrier System (156Mbps CT/
RT system)

by Kunio Teshima, Natsuo Fujita, Takeru Nishio, Masatoshi Katayama, Masaki Ide &
Shigeki Kohama

This equipment was developed to enable cost-effective conversion of the
exchanges of Nippon Telegraph and Telephone (NTT) Corporation to
digital operation by quadrupling the capacity of existing central termi-
nal/remote terminal (CT/RT) 32Mbps systems. The equipment supports
up to 1,920 analog subscriber telephone lines and 128 INS Net 64kbps
lines (basic ISDN services). The optical transmitters support medium-
haul (40km) and long-haul (80km) transmissions. The main signal and
clock system are redundant in composition and the power supply units
employ N +1 redundancy to raise reliability.

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 27 (1934)

Trends in Fiber-Optic Communication Systems at Mitsubishi
Electric

by Katsuyoshi Ito

Introducing this special issue, the article recounts the past decade of
developments in fiber-optic communication systems and related technol-
ogies at the corporation, reports recent achievements and discusses
future prospects.

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 28~31 {1994)

Subscriber-Line Transmission Equipment for Asynchronous
Transfer Mode Networks

by Takamasa Suzuki, Shitoyuki Motojima, Mitsuru Tsuchida, Masatsugu Yano,
Masamichi Nogami & Hiroyuki Ueda

In a move to actualize subscriber-line transmission technology for
future broad-band ISDN networks, the corporation has trial-
manufactured asynchronous transfer-mode subscriber-line terminal
(SLT) equipment for use within networks, and network terminal (NT)
equipment for installation in the subscriber’s premises. To realize an
economical, power-efficient subscriber system, the main SLT and NT
functions are implemented in BiCMOS LSI devices. The article
describes the hardware, software and test results of this equipment.

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 8~11 {1994)

Trends in Mitsubishi Electric’s Fiber-Optic Communication
Products

by Masao Suyama & Yoshio Miyake

Fiber-optic communications employ optical transceivers and laser-
diode modules, which convert electrical signals to optical signals and
vice-versa, and switches and amplifiers that can directly process optical
signals. The corporation develops and commercializes these compo-
nents and equipment for a variety of optoelectronic devices. The article
reports on the corporation’s state-of-the-art technologies and offers a
detailed description of the newest optoelectronic products and their
applications.

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 32~35 {1994)

High-Speed Fiber-Optic Digital Subscriber Transmission
Equipment

by Asao Kano, Rika Nishio, Hiroshi Ichibangase, Shin‘ichi Kosuda, Akira Takahashi &
Toshikazu Yoshida

The corporation has developed high-speed fiber-optic digital subscriber
transmission equipment to meet Nippon Telegraph and Telephone
(NTT) Corporation specifications. The equipment provides the signal-
access capabilities required to efficiently implement video distribution
and on-demand video services in addition to INS Net 1500 and/or
1.5Mbps-based digital leased-line services over fiber-optic subscriber
networks. Extensive use of LSI devices and modules has enabled the
production of compact, high-density equipment.

Mitsuhishi Denki Giho: Vol. 68, No. 6, pp. 12~15 (1994)

Trends in Mitsubishi Electric’s Semiconductor Devices for
Fiber-Optic Communications

by Shigeru Mitsui & Kenji lkeda

The article surveys the history of semiconductor laser research and
development at Mitsubishi Electric, and current research and commer-
cial devices. It introduces high-performance laser diodes using multi-
quantum well and strained multi-quantum well active layers for trunk
and subscriber line communications, CATV distribution and fiber
amplifiers. The article also discusses the remarkable technical progress
that has made these developments possible.

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 36~39 {1994)

FV-800M-H1 HDTV Image-Transmission Equipment

by Norihiko Nakazawa, Hiroshi Toba, Nobuyuki Nagano, Tomoki Takamure, Akihito Tanji &
Norio Kanno

Under the guidance of Nippon Telegraph and Telephone (NTT) Corpo-
ration, the corporation has developed FV-600M-H1 high definition TV
(HDTV) image-transmission equipment to meet NTT specifications.
The equipment complies with synchronous digital hierarchy (SDH)
interface standards for short-haul intracity transmissions of studio-
standard HDTV signals of the Broadcast Technology Association
(BTA). The equipment was developed for NTT’s HDTV leased-line
transmission service. [t will be used for the local lines between key
broadcasting stations and earth stations for Hi-Visicn satellite broad-
casts, as well as for relay lines during the broadcasting of special
events.

Mitsuhishi Denki Giho: Veol. 68, No. 6, pp. 16~19 (1994)

A Submersible Optical Amplifier Repeater

by Tadayoshi Kitayama, Kiwami Matsushita, Kuniaki Motoshima, Jun’ichiro V:
Eiichi Nakagawa & Yukihiko Ida

The corporation and Kokusai Denshin Denwa (KDD) Corporation have
jointly developed a submersible optical amplifier repeater for transoce-
anic cables. The repeater uses an erbium-doped fiber amplifier to boost
optical signals without optoelectric conversion. This simple design
reduces the size and power consumption of the submersible repeater
while enhancing its reliability. The article outlines this new device.

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 40~43 (1994}

A DSU Interface for 1.5 and 6.3 Mbps Leased Lines

hy Atsushi Harao, Hiroshi Harada, Toshifumi Sano, Toshihire Yoshida & Byuji lwamoto

High-speed digital leased lines have entered broad use in implementing
corporate communication networks in the decade since they hecame
available in Japan. The article introduces compact 1.5 and 6.3Mbps digi-
tal service unit (DSU) subscriber interfaces that are one-fifth the size of
previous equipment. Cost reductions make this equipment more afforda-
ble, while the smaller size simplifies installation in subscriber premises.

Mitsuhishi Denki Giho: VYol. 68, No. 6, pp. 20~23 (1994)

SDH 600Mbps Line Termination and Multiplexing Equipment

hy Takahiro Mizoguchi, Sachiko Otsuki, Norihiro Uchiyama, Akira Takahashi,
Hiroshi Dikawa & Kazuo Kenmoku

The corporation has developed synchronous digital hierarchy (SDH)
600Mbps line termination and multiplexing equipment capable of long-
haul, large-capacity transmission for installation in SDII networks.
Designed to support services in private and new common carrier (NCC)
networks, the equipment flexibly accommodates both existing digital
hierarchy signals and SDH signals. A spontaneous air-cooling design
and remote monitoring and control functions simplify operation and
reduce maintenance.
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Abstracts

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 67~70 (1994)

Laser Array Module for Optical FDMs
by Shin‘ichi Kaneko, Akihiro Adachi, Jun’ichire Yamashita & Eitaro Ishimura

The corporation has developed a compact, power-efficient laser array
module to support optical frequency division multiplexing, the most
promising candidate for future large-capacity communications. The
article describes the construction and characteristics of this laser array
module, which also features efficient high-frequency modulation over a
wide wavelength range, high coupling efficiency and temperature stahil-
ity.

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 44~48 (1994)

Performance Tester for ATM Networks

by Toshihisa Hane, Hiroyuki Ueda, Toshimichi Kida, Mitsuru Tsuchida, Takamasa Suzuki &
Masahiro Fukuda

The article reports on a performance tester for asynchronous transfer-
mode (ATM) networks. This equipment generates ATM cell flows cor-
responding to diverse traffic loads, and receives and analyzes these cells
to measure traffic characteristics such as cell delay, cell delay varia-
tion, payload bit errors, cell loss, misdelivery, order reversals, duplica-
tion and usage parameter control functions.

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 71~75 (1994)
A Semiconductor Laser Array for Fiber-Optic Interconnections

by Keisuke M , Harumi Nishiguchi, Kazuomi Yoshida, Tetsuo Shiba & Etsuji Dmura

The corporation has developed a monolithic ten-element array of 1.3um
laser diodes for use in high data-rate optical signal cables between com-
puters and other electronic equipment. The laser diode element employ
a strained multi-quantum well active layer to achieve a low 1.5mA
threshold current. The array is fabricated entirely by metal-organic
chemical vapor deposition processes that hold the threshold current var-
iation among array elements to within 0.2mA. The array is capable of
2.5Gbps modulation rates, and crosstalk between lasers is -20dB.

Mitsubishi Denki Giho: Vol. 68, Mo. 6, pp. 49~52 (1994)

622Mbps 16-Channel Coherent Lightwave Communication
Equipment

by Takashi Mizuochi, Katsuhiro Shimizu, Kenkichi Shimomura, Eitaro Ishimura &
Tadayoshi Kitayama

The corporation has developed laser diodes, optical frequency control
technology and optical channel selection technology for impiementing
frequency-division multiplex transmission systems, and has test
produced a heterodyne lightwave transmission unit. The authors suc-
ceeded in transmitting 16 X 622Mbps high-definition TV (HDTV) sig-
nals over a 110km length of 1.3um zero-dispersion fiber without degra-
dation.

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 76~80 (1994}

LS Chip Set for ATM Networks

by Hideaki Yamanaka, Keiji Dkubo, Hidenori Aoyagi, Hiroyuki Sato, Harufusa Kondoh &
Keiichi Sawada

The corporation has developed an asynchronous transfer-mode (ATM)
chip set to be used in subscriber-line terminal equipment for future
broadband ISDN services. The seven VLSI devices provide 622Mbps 8 X
8 ATM-cell switching, header-translation functions, cell multiplexing/
demultiplexing and user-network interfacing. A shared multibuffering
ATM switch architecture, which the corporation has newly proposed,
successfully reduces both the cell-loss ratio and the required access time
for RAM. The chip set is implemented using 0.8um BiCMOS process
technology, which enables high-speed ECL interfacing (156 MHz).

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 53~57 {1994)

Subcarrier Multiplexing Fiber-optic Transmission Technology
and Its Practical Applications

by Kiwami Matsushita, Susumu Satoh, Tadayoshi Kitayama, Kunio Teshima &
Muneaki Takeuchi

Subcarrier multiplexing fiber-optic transmission technology uses a fre-
quency multiplexed electrical signals called subcarriers to directly mod-
ulate the optical carrier of a laser diode(LD) for transmission along an
optical fiber. The article discusses technical requirements and describes
applications in an airport cable TV (CATV) system and a 1.9GHz-band
optical link for microcell radio systems. The latter has a distortion
compensated LD control circuit that reduces the third inter-modulation
(IM3) ratio by approximately 10dB.

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 81~85 (1994)

LSi Chips for SDH Interfaces
by Kazuo Kubo, Norio Higashisaka, Masahiro Ueda, Katsuya Dkada & Ryesuke Takeuchi

The corporation has developed synchronous digital hierarchy (SDI)
interface LSI chips for speeds of 52Mbps to 10Gbps in compliance with
recent international standards, Compact size and low power dissipation
have been attained by designing layouts that minimize the area of the
high-speed portions of the interface circuitry. The functional elements,
which are divided among several devices, are grouped to match require-
ments of suitable wafer processes. The regenerator section overhead
(RSOH) processing LSI chips for the 10Gbps interface take advantage of
BiCMOS process characteristics to integrate both transmitting and
receiving functions on a single chip.

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 5861 {1994)

A Distributed-Feedback Laser and Module for Long-Haul
Transmission at 2.5Gbps

by Ryoichi Hirano, Toshitaka Aoyagi, Yasunori Miyazaki, Katsuhiko Goto,
Seiji Minamihara & Kenji Masuda

The corporation has developed a 1.55um distributed-feedback laser
diode employing an active layer with multi-quantum wells to achieve
long-haul, wide-band communications. The device can transmit data at
2.5Gbps over a 100km length of 1.3um zero-dispersion fiber with a
power penalty of only 1dB. The corporation has also developed an opti-
cal module based on this device that realizes fiber coupling efficiency of
better than 60% and limits light reflection to under —35dB.

Mitsubishi Denki Giho: Vol. 68, No. 6, pp. 62~66 (1994)

A Low-Distortion Distributed-Feedback Laser Diode and
Module for CATV

by Koji Yamashita, Akira Takemoto, Tatsuo Hatta & Akihiro Adachi

The corporation has fabricated a 1.3gzm-band distributed-feedback laser
diode with multi-quantum well using exclusively metal-organic chemi-
cal vapor deposition (MOCVD) processes. The device was determined to
have a 0.1pgm current leak path width and low-leak current. When fitted
with an aspherical lens optical system and operating at fiber-end out-
puts over 10mW, the laser diode can transmit 77 channels with low dis-
tortion. Composite second order (CSQ) is —60dBc and composite triple
beat (CTB) —65dBc. The module has excellent environmental durabil-
ity, making it well suited to cable TV (CATV} applications.
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IMAERRES S, LITOMEE 3> Tv 5,
(1) IR £ EEE

b ROFRATRE L 7 B,
3. EE B E
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WTSTM- 1G5 TEFZINDIRNL » 57 = —X{Ev@
el B — B RIR D ST HIELE 1T . - EXIRY 2l
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R ED 0.8W

(1) NNI7 L — LR U5

2) 1RE7 v —afomb oo

8) 2KW7 v — o BT
B 4) HEEER

(5) FPSAM:

(6) TRAIEAEAE

(7) SR/ HERaE

5. BTEEICLBEITHE (HEX)
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6. RfTE&BICL 2RTHE (BEE)

DSU g2 —H—FERICRES N L7728, BREAN—ID
WA 12O DEED NN END & L YIS, FEEDHE
fHIZDWT D, BN - RFIEEHET 208D 5,

5, M6i2194 »FF v 7 ~OHEHIUTE&EIZ L 5K
fHERRT, 2/ BTIE7 7437 =7 VOBRHiE
AR,

DSU #gi b L LTHERT 235413, SHORMNEE
RETHDH, 194 0F T 7 ICHET EACEHRE
HEHHT 52 ETREGE, MUHEEE, BHESICHIHR
IHIBRTREE e > T B,

K7 7 A 3SOBRICOWTIE, ERELICEBLTREZOL Y
7A OB R RIT B 2 Lick Y, BT, hUinR
H2IELTWS, £/, HEEMTICBWTOE7 747 0L
AT 7 4 <ORBIERFREICT 52 Lic kD, Bk
D BT R RFEZ R ELTv b,

7. X775 —TIDOEFFE

5. € % U

AFE T, AMBEZE L7 I-DSU OFEME & /N bE A
ZOWTHNRTz, COEEE, [ 9 72— ADERT 4
VINERBRTT - EXDMABEENICKEBEINS HLDTH Y,
$EH DSU AR TKRIGIIMNMEE N TN 5,

49%, BREOIIMAEIRD DSU »WEIC 5 L THEN
277, BITME - BEELE R B~ Bz & 5 E 1D
TW{FIETH 5,

Bf%12, HZAH0 5 ZROEMRLEA - T 5 BRGEE S
v N7 —27 8 ®hhe & T B iR NCC ZHDBURAALIC
BB eRT 5,

Z £ X |

(1) HBAREME, FABR FTLuEET 4 Y7 VRS X
T LOEERR, NTTHMY+»—7F, 2, No, 7,
13~18 (1990)

1.5,/6.3MbpsHFIfHIA > % 7 = —ZXDSU - BE - [FH - %% - WM - &5¢ 43(535)




I

ATMEFHERIEZEE

TUREEH® H K
LHEERZ" $HAEE"
AEEE" BERESE"

1. £ A » &

ATM (Asynchronous Transfer Mode) {734,/ ffafisg
DFRFBIE T, EFEROLLEFHE Yy b2 5 —iThnz,
LVARKR/ Sy T 71 B 1T A BIERERE ATM 555 o sl
BAEREZ P ITHET 2 2 EEEC L B0, AR
EEFEE NTT) OfHEED L i ATM FrsilesEE (A
TM Performance Tester : APT) OB %1T-72%, &
DBAFEL, NTTDATM ) > 7 v A747 054 7
WFERAs O —BRY & LTEM T 515,

APTI3, 2% bo by 78RO ATM vV EFHAL,
ATM 23,/ RKIPEBEE N LT EDRNEZE, T 5
ZEizkY, eMBARIEE FOWLE, N o—FEy b
TIT—, wRAE - HRAE GRE, HAIRELAZD), kv
BA B/ E, MR —t— o35 4 — 2 il (U
PO MY b T by 7EMEO BB EAT ) ETH
5

b by ZRHEREE ORIG,# TIHEEISRE » Mok -
THIEE L, WEIFAENRE SN2 NIZOWT, VP D
Y, VOTH X CLP T 7icAT) . $sEsH %2 LIFISRT.
1) FHT—saE

BIERRENDFAER, FEERO BB OZE—7 v R
Frre=gs3hI oick ), Kk g TEIE-RVE
DRHREAT ) o
(2) ERRYIT— 2 WE

WERGe N ORAS, P, $HIE AR Z &
P T Az ik, RERAImERET B,

(3) RAERFA G ARRIE

RIZERENDRIE S 4 LR 7 & BB 6 v

DENEBAEFI 2 HEL, EX 7S AR ERT 2,
4) Evbz7—0IE

BEENRENLDL a— FRIQFAEZI N TV 5 PN Y

—OFRBEFTICLY, By FERVREFRT 5.

COFITIE, APT Oz, H5ERER, ~Ny 58 b <o O~ a8/ b
V7 b7 TRERIZ DWW TS, =5
; Al BENE:
Al & ! C
2, FRABE [ P El 4 |G 2 % %
El R % C A C FRAGINY — C
2.1 EAREFR syl 15 & [ 2 2 3
F =5 7
(1) 7 xr—=v b !
) LI LR ] E B gw i)
ATM T, NV EREN L HERNT 7 GFC : Generic Flow Control VPl  Virtual Path Identifier
SESD R BT . [ z A TV ifi : Payload Type Identifier
SEROD R o 112 ZEN VCI : Virtual Channel Identifier PTI ayload Typ
7¢ qui h\l—%ﬂ K . = APT T )ttE K CLP : Cell Loss Priority HEC : Header Error Control
AENDT7 x—>y bE, Tl PDEAHE AAL : ATM Adaptation Layer CRC : Cycric Redundancy Check

HOBRENEERT, APT L, i 3320V
P (Virtual Path) X{z VC (Virtual Channel)
2L TR e RS RET A 2 L TE S,
2) NI Yy —

APT %, 32> VP/VCIckILTENEFN
MSTICEWE, T2, 2REOWTALD
By —2 TN 2 W NTEIENTESL Y,
2R EL, TODREL BEED NI
[N ZRETH B, 72, APT I, D3
H TR RPN XAELIA & 2 B &
2 T b, ZOBEREIC LD, BERTED L
NZERHH] (Usage Parameter Control : UP
C) BERED IEHMEDTERATRE & % B,

2.2 PSS ey oiENRNERR

G4(536) *IIEREIAET *wifz > X 7 S

1. BL74—<v b

HH
GFC —ilki) 7 v — b, AR
~ | VPI A 2R, AEEOHK
, |var (RALF v A VAT, RO B
PTI NAe—Fy 47, EHOEERETE 5,
7 | CLP IARSRAEIOR, FROHERETE b,
HEC ~y Fx =, = F TL TR
AAL~y 3 AAL~ vy FRITAEE DL & B5E
WEARFRE » b | WEN R L) 2R,
NN =T ARG | e BBNTHILIRF 1T A (VP/VCIE).,
4 |CrRC1 2= v AFHOCRCT — F & R,
| | A LR T R NBER R RS T D,
F |CRC2 F4 LAF7TDCRCA — F &,
FARNNG = AEEDEXIRELT v L35 — - E 4T,
CRC3 ~A o - FaoCRCT — F & B,
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®L., ARERET

H H

2]

o

it  F

£ 97— AWM

155.52Mbps (STM-1)

622.08Mbps (STM-4)

6.312Mbps (BT 4 ¥ ZNERENE 7 7 4 2 SINABRRIF)
6.312Mbps (2 AHELRDKRT7 L —2L)

TRI2MIFE TR A]
Fk32MHE F ThB AT
ek 4 BIHR E TREER AT
R 4 TR TRYBA]

FEETT e AVP VO

VPHERNE 32 X ATV CH A $ee K 32

1 [mfE 72 9

LN RENNG —

VP/VCZ L IEMIg,/ 5 v 7 b,/ 23KEdn <y — 28R
L N o e P Y

FEABOR IR B
1 [EfES72 0 ek 4 VP/VC

W ZEK
HATRER S 72 ) e S /RIS (RR4)
LN ARESR

HAINGE Y 72 0 L ARR R (FR5))

1[4 72 ) $ik32VP,/VC
1 RS2 ) ek 4 VP/VC
1 E#A%4 72 ) B k32VP /VC
1Sz k4 VP VC

R E BA - S - T EE LK 1 47 ) Fok32VP,/VC
o VSRS 1 % 72 D A32VP/VC
A T— R Ey b5 —Fe L 1 % 72 D R32VP/VC
4= KEy b 5Bk 1 E#G 72 D ok 1 VP/VC
CVRIED 5 X 1 %7 0 fik 2 VP,/VC
) SR FOAM £V RAE - ZIE 1572 0 fick 1 VP,/VC

=i ER -] N
OAMBMERH 123 AR BAUHOAM © L 52k 1 EES 72 ) Rk 1 VP/VC
AALREREH AALZ A 71 L VE(E 1 W85 72 ) ek 2 VP,/VC

(8) wVEIED 5 X (CDV) #lE

HEEMRLNVDRES A LR »7HEE FIERL 52
R AR AL, RSB ORI 2 ET 5.
2.3 OAM/AALBHEERER =

APT {3, Z#Hizn%H OAM (Operations and Mainte-
nance) ‘tNDIAE < ZAE, (RAMEEAH OAM /L DHE
AR AAL (ATM Adaptation Layer) 4 7° 1 t/VH%
fE24T 9.
(1) ‘BmnAtaeatsn

EHISEA A OAM ® Vi3, & 62 ULOHEBE L7z THEHD
NN DR L BEHR L 1S 1 PRRRTRES Y
5, ¥72, FEEO VPIMEZ R DERIZAH OAM %%
fBL, ZOWNELHE2 Y —VIZERT 5.
(2) (RxAmE AR AR

RSB EALH OAM w3, fEE L7 1 FHn = —
—E VISR LT, 22— =)L 1,024 {122 & 1HOEIA
THEMIZHRESE 5, ERAGEERH OAM L d~A
o— N3, eLi—r v RES, Ba—Y—egg %) T
4y b BIP-16) E#IET 5,
(3) AAL #neitlsk

AALBRERERTIL, 52 UOIEL 7 VPI(VP Iden-
tifier), VCIMfiz+s->72 AAL eV E2Z{EL, AAL i~
v DLy FROBEFRFICHED VT, EFELVE 1y
FRRDRVEL, 2By FELERRD NVEORHERAITS . F72,
TN = v AR DR SRV EFHECT B,

3. £EFEBHR

3.1 EEHER
APT DEBFETLER 21T, MMEER 21, HEpuling 2 X
JITRY, APT (3, HEAGTe/Vs, Frite=218, HE

ATMEHERE S « PR » B - oKkl - 2 - 880k - 18I

2. APTOHER

HERB R ORI 2 > — v SRR & 115, APT AICBAR
L72EZE LS #F 3 ITRT,

3.2 BFELRLED

SICESTRNVEE O 7 ey 7R ERT, KICBWT,

NG — AERETIE 320 VP, VC & & 1&g, &
YF A, 2IRTEDNT NP DRE NS — 2 TRV DRERK
RHNT 2. EENETIIRVORETSRE £FLL, 14
JRFE TlE—DD AN DFRAZER s BT 5, w/VRER
BT L, TN B2 B0y X AEEIRZ 7%
5 L) e VHEREHIRT 5, L RAERL, A RAE
BUHER % W L 72 e VO FAEZDR 2 BT e VORI T #4179 o
FAER ¥ — B ERIY, NI R BRI
F— & BT 2, HEC,/SDH XL, ITU-T fi& © @
IZHE- T, o HEC fH5-4%, 150 Mbps BfERHCIE S
TM- 112, 600 Mbps BHEFIZIZ STM-4 iz B 2L,
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AL 3(

T

'z“é'ﬁ TR CHHPESSE IS 5, F72, FMEN )
F#Eib o nVERIcHE-T, BN 25E 38228 L7
HETH 5 (150 Mbps HIFROA) ,
3.3 fHEZIE
FRER = S ORI 2 B 5 1R T, BB 2 LI
2R3,
HEC,/SDH st s, 242 SDH (Synchronous Digital

Hierarchy) HIFEOPELL 4 vl L L LRIAZ4T9, VP
L/VCI##EE, VPI, VCI RUEENRE v Mok
1487 2—24720) 32VP,/VC DRER 5 tzwm !
T2, I bev 2HRBRLLE= I, T2 Gl
;—Ln WD 2R bz -> TE LT —2), WERAT
(1 [><i” 12472 ) ORI 2 WX e L CllE L7e 7
—7) B - MRV (RS- & R —r v
R Lo TR SRR AT ). F72, EERE T
13, VIS EE NS A LAY T8RNV ORERG B

BTRHEE =2 HND S A LR S > 72> TAES NS,
~Afa—FEy F 5=V EOFHII A o— | H‘w’jL
TR Ic £ T, By PEZROFHINESA a—F
LIZPN Y — 2L > TENENUT
AAL/OAM HERERERESZ, AAL 247 1)L L8
R OAM LD ZEEITH . JNH M) A IFHIL, 88

I

L724VP,/VC (150 Mbps Il#i &) Db & S8 5
¥5,
3.4 W M

HERELE, U o — L B RESTERS D SR S LA,
fi = oy =iz 1 AR Yok 32 2=y (849 F Tl

TATHETH B, K= MiClE, 600Mbps & 150 Mbps [f]
DD BTV FEASES, Rk = 2 i 2 e i—il s
HEE RIS b, LIFIZE THWT 2
3.4.1 HEav—0
fl2 =g, T—F AT a3y 77T
LR N, REHHERE X2 GP-1IB itk » T#fE L, AP

FRIZDU

ATMISFERIZE T (APT) WMEST Y 2, LIS 2 0OMRERIRT,
BETIILEEL | ATMEIL e 1 S bt EL o e e p s e am e
#0 I INVDP YA Z SN (1> ﬁﬁ]‘t}b}(frn V)d/\‘hu = 7 [)/\m}\7)( y@u)i/‘l_,
: ATM — K& 25 L i
T LT LT pr P
(2)  JWEBA AU T ORFEE B O
‘h:«” N (3) MEERERT— 2 Uk, WS/ R, R UHOR
: (4) EREmROFER
l #63 T 1 3.4.2 T SI4ER
WIETIERER, ~4 703y bo—F 2988072 CPU
[__FU'LFLI‘L We 7oy 7R S A <l SRS R, filiEa oy
- —ir DRy FEZIT Ty NASEOEEIT) .
LRIz 2 ofie e s
oYY - o
(1) CPU 3
3. APTOOTERUIEERE e fillffla Y — N BIA NI IT X —5 D, Hfift
IV SR ORI E = 4 EEs
T3, APTHICRFEL 2 EZELSI e
DX & SRk
i /ﬁk fi Toex | W © BRI 2 L AR B U E =
FE T 3 254 LS LR B A L 45 BiCMOS | 4K — & .
r & DU RS it
Feto® & — R LSI TSRy — R RREL R | CMOS | 20K — b 2B & DWERAT =7
1 Hpl 45 SoN) Fi
B BB BILS] R CMOS | 12K7— b L L > = Ao
V=4 v AR TBABILST | ViR, LIS ORI CMOS | 22K# = } %
EAER E LS] 2V B AL CMOS | 5K¥7'—} @ 1=y [ NRINOEHIEEIY
LR 2 o — DR
BRI LTS ME
i~ A 2 LR R P =
oo __ZAWESE P 2) oy 2l
Ol , | AN
it v eDCS, [ilfdmt 7 o 7 KX
NzEEE] VPG 1L JHEC /SO jg . Lkl !
(7 4N i JiR b tagy AP A Lok N
B T e | LzzE bl MBS L 27 m Y 2 %
- VP Ve T3] i H Jivaze, e oy 2350
— B LR R USSR
[ - . o LA L ZAZ R L 72,
WEBHLE /T BB h ) 2
4, BRELEET IO IR 2 2D & e
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l FHEZSW JREEIL | . o LANBHDOT 7t X » #iA
[
~———gE=sr] v e R L= 5 DI
L I et a MRS HlE = v —nlg, UNIX 7—7
- i H
R ¢§E%ﬁﬂﬁl_ EE 2F—a R, Y7 MY
t e aj
; mRs T hCAEER | " T EART I LiIcL > TS
g1 g1 vhopo-m| EEE CROBEH |1 it ST
@ ‘Eﬂ’{%: ToHE ‘ ;:"i: 7‘:0 ary—=nV7 }‘ 7z 7 ‘iy *ﬁé
=771 N Pa ~ Pk e . _— . - o
i e e Ty B e RREINIEO 207 Bk
i : o -
ikl VL [Rqa—rIs o R4 O—F (‘_ e PHRBPNLF 7oL AR TH D,
Rt s=—i Rt | L VYAV TR 2T DT O
:r____’ Ev ko4 PN s —> ||| P g 7z - K
| = L N HEGNEEE & 1 6 157,
(— AL OISR | Lo 4.2 BT A — JImERBAE
o APT (3, HiHret )V JREEkE - %
5., HFHEEZsT7O0v o FrollERIE R o720, BEBRAAE
PRET B35 A —FIEH I3RS T
{%/ 2 (F91003HH) 12h72 5,
‘ Z DR YT A — 7 OFCEMERERITEET 2720, AP
APTHIEI T Y — L D) 7ouz . vt e o
__________4__ THIEZ > V=T, e LR €5 A= &7 7 4
UNIX

€
.

GPBX b

A
GP-1B7E— r/; - T
Atk
E6., a>v—IiIL7Ot2A0EREE

(3) 24~k
o SEALMHERIGE AL S 4 2 5 IO & 55

4, V7 I T7ER

4.1 APTHIE I >V —LD¥E
APTIC & 280347, OB YT 4 —F i, OR
Bz, @ REBERIROZ 2D 7 2 — X Tithits, i
=g, NLET72—XOWE-FRI > 7 =
— 2 EHRMEL, APT 0@l GliT 5, APT iz >
—NOREEELITFISRT,
e B Fivs GUI (Graphical User Interface) 2
NP AT —R
® LT NT X — F iR IRAE
@ FHERTFLA T F I
o IR R HMITRERE, KB — & DRI RGEAT
eWET—5, T — 2 DS 73R GrRERREfT &)

ATMEFERZE RS < PR » L« AR« R - gk - AR

JTARTEL, TBRIAReE Lz, 72, HWRICERLT, »¥5
A= RERESD%L L, SRR EEMTLS L9,
GUI DA Z T, »¥5 A =27 7 A NOBREIZ L 5
NG A —F HO—FHEE, [FE—NESAHEEDALAL, AT
TESHR OB~ 2 7 0BT & 2 ATHREZ A F, FEMAT
2T X — 5 OEEREEIEE & L7,
4.3 RERSRITHIGMERE
HEREEATT B12lE, B8R $7 £ —2 RUZ OBt %
f6E L THBROEREHE1T9. APT TR, #HT2I YV
—Z (BFTe VIR  fFEE =84 v 7 7 2 —R) D%
A L7 WIR D #5oBE % WA EATARET S 5.
HERDFATHUL, FEEA -~ MM _LIZY) TV 4 A1
FoREN, FATRRDPEM TE S, 72, EEEEESIEER
BEDRRIR B A, A v MEERICMAT, T7—4
4 v V=g DFRIT L - THREANSRA 7 S b,
4.4 REBREREZR - TR
HEREHR T — 71T, WERTERC 2 v LV RITEGE S N,
TrANE LTIREEN G, T2 N%L, BT R
BRAE RIORNEIE IS & - TBHT 2, #EAEORIIARITIE, FH
F— 213 GUIIZ & 23R, BERUI T — 5 <R LB 5541
F—H37 5 IHRICL ), EV2TMCERENDS, —
D7 7EREIE, B’ T—F A XoKRE G (3 1 RR
GIF—F R4 R 15 X 107 ) 720, #oMERETRERE
2EO, BT ISR VIR 7 — 7 FORE OB E R T .
F72, APTHlfHla >V =T, KITRT &9 Zekkz 7
BT 23 L TH ), ZofERLREN 777 7K
2L TED2TIICERT 5,
o RERAT— 5 . ACAHBIRYE, AHAAHBIRNE, v
S TN INLE S WS i T A~ G i o]
i e Rty il
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e S X

BRI, V7 P 2 THRERIZ WA, S OB | ERAE,
ATM 15:3% / RHddE S PRI 2, 20
#5343, B-ISDN DfE#MEONLE, SEEI L
L0 rIEINS,
. ! | iz, HZAD 52 ROEESE# b5 NTT {E% >
|
UUAAN

fa)

CDV : LABESUNGF -5 « &5 78R
: w s
I e & 3

AT LR, NTT By A7 ARz iitoH 35
PJ???TCOflﬁffLﬁ7 (ﬁ%< Eg%ﬁobﬁ%%&%%j_o

200 400 800 &0 17200 1400 ]y
ilLWM[tJbNrH) & Z 3B

(1) WS, $EREl, =fREE, AEFER D ATM
PRFHEHMIEORE, BT HRBEF2ET2ERS,

CDV : e MVEEMRATRIOR

SWEE : T0323060-00 4 B510 (1993)
e, @) Mraf,g& AT, ORI Eh
VEER1 w1 R 1 Rh LR X0 | sises | TATM 3 25 LD )VARERHERHBEM, NTT R
« | XS | Cenmi | (e moRH | Consti) | oot | j
| 0F 9.073e02 | 1623 | 192 1 1431 | 1.508e+03 | §2740 | & D 3y 43 NO 1 55 - 66 (1994)
il (3) ¥BRARD, ZHbZIME, /NOEHEEK T ATM Y v 7o
| #—9%S | ZEFGES | =25T—F | WCEHES | X% | _
, i 0 ST e T LD, NTT R&D, 42, No.3, 331~
| | B | o | B | Sy | 3421999 N
I 81 8.073+02 | 1623 | 192 § 1431 | 1.608e403 | 82740 | (4) 15’]}';1}1‘_“ {EH%S }_—. LL!K_F“ELI Hﬂ j‘$ - dﬂ : /\‘\—%‘\”}l/
SN2 HEHN, NTT R&D, 42, No.3, 343
1. TREERO—H ~356 (1993)
(5) {BE B Vs, EEERZ, /NESE, BEREGL
eCDV 7—2%  5ei /2SS An, EAERFRERER, ATM N Z ey 788 AR LSI OBR%E, EFE
PEUERER A, 7 V— BT HoBfEafaEhks, B550 (1993)
e itk - M | FEE OB T — 5 12 & B B FE (6) ITU-TS 1.361
[ (7) ITU-TS 1.432
5 © ¢ U

Pk, ATMRHERIEREICOWT, £OHTME, &
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TFrEEX

622Mbps-16ch

Jkb—Lr P RIExREE

KERER" BRRA
FkEE JlmE
THRgE"

. & A #» &

Yo7 7 A8zl 1.55 pm 73T T L 100 nm DIRFE I
PIAET B0 AHDHT 7 4 7 MEEHIN TS, 1.3 pm £ 1.55
pm D 2PN EZBEIIITHNLT W B D, EHHREDH T T—
et 270 > T b &9 2ok (R 2iir< Bl
FERIZHCONTELY, ARNT 7 4 /W ROl
ENTn\, —F, MROBRAERIBEY X T LOREEIC
Wi T, HERDREFEIZEIC L 5 RERILTIE, &73
A ZHpD TEB T EPEOREN B30 ) T <, FHHE
DFREL LI DI ) IrdaZe s, RBEGHEIZE
(Optical Frequency Division Multiplexing ; 3t FDM)
BiiE HotuL, 1ADK T 74 SiCod L A EREAGE
R &0, MAB UL IR E ot © hoL
DFRICE > T/LZENTED, BREL BT/ ADH)
RS, IMAEIC S - TRELFRED ER T
T b, EERO Z2EGHEEESARIT ) 2O EEDOHIRED
BNFEREL L STWEEZ LNLY,

113t FDM O—2 D@ T & 5 1H o ifns R %
RL72L 0T, HDTV (High Definition Television) <k
BRT— 5 7 EDEROERE B 5 Rgic o T 28
2 FDM ABERE &, MAFICBW TR LRSI %
HIn T SR F 2 —F 7IWVEAER» SRR S b, FDM %
fEEEEICE, BEFrD LT OEL 5 H—jkE LD (Laser
Diode) &, F v ANHEDTEHZEE<T2DIZ NS LD DH
HRIENEACE B R AT BN TH 5, ET 2
=T 7NVERAEER TS, BRI EE SN SRR
FHRERTEMPVE B, Fhe, 2EHIMHIHITL ]
W72 ) DRSPS D728, TERDEEMIRZESR LD

NP A=A
HOTV HFDMEIE R E e [ }
DR ».__Q» (O oy G
a1 . |[BES
cr 7 g 2 O &
V=2 ¥ o -
| =3 O ‘/Eiﬁfl
A =7 |
7 RESH
z
12 -omems N
=
SRR

1. XFOMBEAR > A5 LA (BHRAEGES AT L)

SIE S R 7 LR *IE - w4 7 BT A A S0

RIS A AR & P2 b AU S 700,

IS DA ZE L THEEL 2622 Mbps-16ch FDM
Tb—l o PEREE ICOWTHRET 5, FDM GRS L
Ti3, HEZ H M TERICREL D % 2 BN LD %
%L, 10GHz BT 16ch »2E(b% 1T, fnlR7 »
7 = ua TR (Scanning Fabry-Perot Interferometer

1 SFPI) # Hvs720% AFC (Automatic Frequency Con-
trol) T LD JREE BRI REb T B, RERII~T O
FA AARPEEE FACTHERT 5, ZoFiL, FFe Lo-
cal Oscillator : LO) &5 — | 2208 THRAS A,
T AF) 7 4 V8 TN F » AV 2 RSB 120 F
v AVERIEICEEN, BES R ESt L Y7 —D LO D
TERFESPIRFEONLID, HHRRES &) B &0
BEALYIHRETE b, F o ANVBIDOARNEREEEE 27w L
PRI BT £ D, SLARBINED LT+ &
JVEIRZHIRT 5, BRI, BUEL B2 HWTIT-7216
ch » HDTV {E% 0% FDM &R ERIC O\ THRE T 5,

2, X EBRE
2.1 §22Mbps-16ch FDM¥%®IEEE

BEEEIL, 194721 622 Mbps TSN LD % 16
WEHETAHZ L TIRZAZRR 10Ghps # 98 L7, 1.55pm
HICBOWTEMIRIC 16 DEAEETES LD &, 15
LD DJRIEEE wk I 50t AFC Hiffr 2 Bigg L7z
PHEETH B, MERER R 2 18T, 16400 LD % 16 X
QARY—=ATZTEEL, 1RMEELT 74512 5,
COEE L3 AR FERORE IR LT~TasA »
ik ZERAT 5720, EFHICIIIESROBELETLY 6

o1 D1 — ﬁ A A A f
o—{¥¥
n
2|l n SFPI PD
Bl ! [>—=&
L_k
. ® g
X i)
~ U
x| &
ch.16 =0-16 =) 2 rocey
i R R
N -
LD.2~16 =—0 HYTL KEFRE
DATC ey ey A ®‘ R

1. 622Mbps-16ch FOM¥EEEE 7O v &
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e 4 28
Tj‘%nlﬂi

dBYJ b EE b AS T g Ze iAE R FSK (Frequency-Shift-
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