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Abstracts

Mitsubishi Denki Giho: Vol. 58, No. 7, pp. 29 ~ 33 (1984)

Fiber-Optic Sensors Using Intensity Modulation
by Kazuo Kyuma, Shuichi Tai, Yoshiaki ida, Takashi Takioka & Kiyoshi Yoshinaga

Mitsubishi Electric has developed fiber-optic sensors and measuring ins-
truments using them. They are outstanding in their noninductive, isolating,
and inherently safe nonexplosive characteristics, and are ideal for use in
monitoring electric-power systems and industrial plants. Using optical fibers
for the measurement-signal transmission path, the sensors can be used for
remote monitoring applications. The article discusses the principles and cha-
racteristics of an optical ammeter (magnetic field), optical voltmeter (electi-
ic field), optical thermometer, optical pressure gauge, and optical accelero-
meter.

Mitsubishi Denki Giho: Vol. 58, No. 7, pp. 8 ~ 13 (1984)

Semiconductor Sources and Detectors for Optical-Fiber
Communications

by Wataru Susaki, Saburo Takamiya, Kenji lkeda,
Hirobumi Namizaki & Kazuhisa Takahashi

Optical semiconductor devices, particularly laser diodes, are proving to be
key devices in the practical implementation of optical-fiber communications
to meet the needs of the information-oriented society of the future. The
article introduces devices developed and marketed by Mitsubishi Electric,
including laser diodes for both the short-wavelength (0.8 ~ 0.9pm) and long-
wavelength (1.2~ 1.6lm) regions, light-emitting diodes, avalanche photo-
diodes, and pin photodiodes.

Mitsubishi Denki Giha: Vol. 58, No. 7, pp. 34 ~ 38 (1984)

Interferometric Fiber-Optic Sensors

by Kazuo Kyuma, Shuichi Tai, Masahiro Nunoshita,
Minoru Fukuda & Toshishige Nagao

The article discusses the principles and performance of fiber-optic laser
doppler velocimeters (LDVs) and fiber-optic gyroscopes developed and
marketed by Mitsubishi- Electric. The fiber-optic LDVs use He-Ne or Ar
laser units already developed as light sources. The article also covers a velo-
cimeter still under development that will use a semiconductor laser. Two
types of gyroscope are discussed: units using phase-modulation techniques
with discrete fiber-optic components, and those using a 3:3 fiber-coupler in
an all-optical-fiber configuration.

Mitsubishi Denki Giho: Vol. 58, No. 7, pp. 14~ 17 (1984)

Optical-Fiber Compenents and Their Application
to Communications

by Toshio Takei, Sho Ito, Yoshio Miyake, Kumio Kasahara & Masuo Kinjo

Research and development in the field of fiber optics is moving to more
diversified, sophisticated, yet lower-cost components. The article discusses
the features, structures, and applications of these components. It also de-
scribes a laser-diode module, metallized for high reliability, and an optical
wavelength divider for wavelength multiplex communications, and gives
the performance characteristics of a star coupler and multiterminal laser-
diode module useful in diversified optical-communications systems.

Mitsubishi Denki Giho: Vol. 58, No. 7, pp. 39 ~ 42 (1984)
Pipe-Surface Inspection Using Laser Techniques

by Mitsuhito Kamei, Toshiro Nakajima & Kei Nishikawa

The article discusses surface-inspection equipment that uses lasers to inspect
pipe materials. It features a special optical device that performs Lissajous-
figure scanning with the laser beam. The photo-detector system uses an opti-
cal-fiber bundle and detects the surface reflections of the scanning beam
from the pipe. This enables the equipment to scan pipe material using a
linear pipe-transport mechanism, without rotating the pipe. This unusual
capability makes it possible, for the first time, to incorporate into production
lines scanning for fine defects in materials with uniform surfaces.

Mitsubishi Denki Giho: Vol. 58, No. 7, pp. 18 ~ 22 (1984)
Optical Transceivers and Their Applications

by Katsuyoshi lto, Kazuhiko Sekikawa, Tadayoshi Kitayama & Kunio Teshima

Optical transceivers are one of the most important hardware building blocks
for optical-fiber communications systems. The article gives a detailed de-
scription of their characteristic features, functions, and performance for
applications in digital and analog systems. The article also introduces a digi-
tal transceiver LSI and laser-diode drive-circuit HIC for analog transmis-
sion, and surveys trends in optical-transceiver development.

Mitsubishi Denki Giho: Vel. 58, No. 7, pp. 43 ~ 46 (1984)
A Near-Infrared Radiation Imaging System

by Yoshinori Anzai, Takeo Saikatsu, Toyoyuki Yamagiwa & Kazuhiro Mimura

Mitsubishi Electric has successfully developed a simple, near-infrared radia-
‘tion imaging system. Using radiation outside the visible spectrum, it pro-
~vides a clear video display of objects in darkness. The system thus readily
extends imaging facilities from the brightly lit areas catered for by conven-
tional ITV equipment to those in darkness, considerably expanding the
potential ITV applications and market. The article introduces the system
configuration, features, and applications.

Mitsubishi Denki Giho: Vol. 58, No. 7, pp. 23 ~ 28 (1984)

A Four-Wavelength-Division Multiplex-Transmission System
by Kazuhiko Sekikawa, Katsuyoshi ito, Shigeo Sugimura, Toshio Takei & Ken'ichi Fujiwara

To configure effective optical-fiber communications systems requires the
adoption of wavelength-division multiplex-transmission techniques.
Mitsubishi Electric has developed four-wavelength-division multiplex-

" transmission equipment for use in video-conference systems for in-company

communications between branches, etc. It features bidirectional transmis-
sion of high-speed digital and video signals. The initial development objec-
tives were to establish the techniques for wavelength-division transmission,
analog transmission, and the monitoring and control system. These objec-
tives have been fulfilled.
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Abstracts

Mitsuhishi Qenki Giho: Val. 58, No. 7, pp. 57 ~ 60 (1984)

A Character Packet Assembly and Disassembly Unit for KDD
BY Akira Nagao, Tatsuo Umemoto, Manai Kato, Toshihiro Kimura & Yutaka Mizokoshi

The character packet assembly and disassembly (CPAD) unit for Kokusai
Denshin Denwa (KDD) Co., Ltd. allows start-stop mode data-terminal
equipment to be used in the packet network. The CPAD unit has been devel-
oped and manufactured by Mitsubishi Electric in cooperation with KDD in
compliance with the recommendation of the International Telegraph and
Telephone Consultative Committee (CCITT), and went into commercial
operation in July 1983. The article’s description of the CPAD unit includes
its major functions, features, and performance.

Mitsubishi Denki Giho: Voi. 58, No. 7, pp. 47 ~ 51 (1384)

The Performance of the Damper Circuit in Large
Turbine-Generator Rotors

by Susumu Uda, Susumu Maeda, Toshiki Hirao & Tatsuei Namura

Recent demand for increased turbine-generator capacity and larger and
more complex power-distribution systems entails stringent requirements
with respect to unbalanced loading, response to failure, and subsynchronous
resonance of generator rotor-control circuits. Mitsubishi Electric has been
seeking to upgrade the rotor-damper circuits, and has now completed a
series of tests using actual large turbine-generator rotors or models of them
in parallel with exhaustive theoretical analyses. The article reports the meas-
urement results of these tests, in which particular attention was given to
unbalanced loading capacity.

Mitsuhishi Denki Giho: Vol. 58, No. 7, pp. 61~ 66 (1984)

The GDS-70 Series Model DS Computer-Aided Design System
Exclusively for Two-Dimensional Layout

hy Toshik Sal , Kanji Tsuchiya, Ryugo Mishii, Susumu Inoue & Toru inaha

The GDS-70 Series consists of packaged combinations of high-resolution,
high-density graphic display units with Mitsubishi MELCOM 70 Series
minicomputers. The low-end members of the series are low-cost, space-
saving models ideal for improving the efficiency of small design offices. The
article introduces the Model DS design system, concentrating on functions
and operability in order to increase awareness of this type of equipment and
its potential for improving the efficiency of design work.

Mitsubishi Denki Giho: Vol. 58, No. 7, pp. 52 ~ 56 (1984)
An Induction Motor with a Torque Sensor

hy Motohiro Kokuhun, Yoshihiko Yanai & Kunio Mori

The increasingly widespread use of invertersis accelerating the replacement
of DC motors by AC motors. Despite their comparative freedom from main-
tenance requirements, AC motors suffer problems with respect to control
capability. One such problem that arises when AC motors replace DC
motors is the difficulty of monitoring and accurately controlling variations
in the torque applied to the motor-driving shaft. The article introduces a
machine-tool spindle motor developed by Mitsubishi Electric that incorpo-
rates a noncontact sensor that derives an electrical signal from the angle of
shaft torsion.
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R

Bt I ROMET - SRAERTT - & W R

Twb, BR Lod ZEB L& LD &9 2514 &1, HICHIE AR
CKEVEEL TS, CDX5ic, LD gga ORI IEERESL
DREEICE, kP LRV TWIiEA S L 2 EEHEEHW T,
zei% MEL Sk 2R (e BE) ¥ AL w3, chick

, MREEC LEE T, MR, mAtkcEing LD ea—
L 75:1%'@1 5o €22 PD &, LD ~nwd wiE S h, LD ofFHEt
HEAEELAT 20T, kK&h 22 HARELGRS,

#HE 089 pm # o GaAlAs-TIS ¥, ZUHE 1.3pm HFo In
GaAsP-BC -4 w7z LD €521 %% L 2o LD £52-1 @
Fte® Lo, %7k, XHIREO—FER 2. K¥. 17 & 40
pm D Gl os R KWL T, #EERETE, EHELD ga-1 05
Fic —35dB, E#HELD wga-1 0B EH K —43dB LEwEL

I —

7o b

rA/NaA=F

HL X Tr A

B 1. Juge-Fos1A F LD £5a-1 O

# 1. ouFe-Fo»4A LD €52 Ktk
BHELD ¥ a—n

¥ i

FWELD =% —n
* i

piii

m

#
TJS-LD

2 TE4Opm, 77 v FE125pm GI

E=]
BC-LD

LD D B

E 277 42 r7 5 4

i

7 7 4 2 HWAN (dBm¥) 1.0 2.4
OB W oW (mA) 46 45
L & w il (mA) 30 20
oas W o= (dB) -3.5 —4.3
WO’ W O (nm) 89045 1,3004+10
Ht 1 2 B (0~50°C dB*¥) 0.5 0.5
== 42PDHA (A 310 540

= 3G 2igen (V@D &b, o« APC B

15F oc

o.3aa#: s0c

1.0

05f

% a6
LD (mA)

R 2. suFe~Fo»q4A LD £52—1 O3 HIIEE

14(480) * B TUIEET (TH) * HWE T

R SRR RET
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® 2. 2LFE-FoeqA LD £52-1 OEHEEHE

i B ES # W oh o B
& ® W B | JIS C5025 18 A (10~55Hz) 0.1dB T
WO M % JIS C5026 44 G (50G) 4 =
E—b#4 2 | 0~50°C, 6h W, 10044 22 » z
R
PD\ ll B3 H—®—EH7 743 e
1!

<=
|
I —
F BREFHRL » X
BIFEIHT A
L LTy YI7ATE vy TR

B 3. vuduE~Foe1A H LD €221 DKL

AL T 3. £z PD oz Hdkic AEILIFNES 2 X 5 CERE)
L7cRAETIRE S 0~50°C 22X ¢ 7 & & D o5 A HIIDZE
Bhx 05dB ¢H b, LD £.-1L BEECEELTNDHT & &KL
Twad, ¥7%, 28 PD K EI ABRARRE»TCLD D
FEHEO T R A 2B T EORHL TR 5. &k, TOLD £~
LI LTI T 2T e ZOMERE R 2. KRT LR TH
5o

COLD 52— OFREX T VD LRDE S LCE D,
(1) SEEEHEREL, K ortA HIIAKRE W,
(2) LD ~oREYEHESEL, RELLBWEETT S0
C(3) sz BEE XD, WS, RAECER TS,
(4) Toa l{ARAEL, REXARBCHEHL T D,
2.2 YUSNLE~FT AR LD EYa A
W 13 um O vudLE—For A B LD €521 &, REEHE [EEH
BEEEFRCT 2 vudLe—F s N BEEREET2ADD +-FA12
ThHbo vuILE-FI91A & 27 BAH 10 pm EIEFICMIL, BEEE
BT BTN OFFEE 05 pm LT E@HL -, Toi®, LD £
Ja— RERMICRETH B & e bic, HTRICE T 5 e
DERBEFERTEBRTRE VT EBHEE L, TTTH, HLL
BARE L 72 A0t b FMA Lok AR L Hvnik vodue-Foz1A B
LD £5a—1 K2WTii 5, LD 52— OREERER 3. IKRT o

LD, #4EWER, 2714 RRRCESEE L Uk, #EEHFE
FRICDNTRER OFRBRBEEN T2, WEECTHBCET 5
BIHERE L, #HERROR, R Lo #ERTHMAL &
LD @551 ok & & BN Avr—2 A p—aFwou—IL LT B,
S LA ROTO0 Lok B 5z BERELTWSR, Th
X BREIEND x5 & LD o ECIOR LD o@iter REE
T b, Tk, LD Z3EM Lol FRON2 L 32e9r T5
cricky, KEDEMREELD KELAVES KL o LD BE
1.3 um D> In GaAsP-BC L—¥, ¥ o54A X 27 FE 10 pm, An=
0.2 9% D vudne—Foz1A, HEHE Lo ROEL Lo B LA %,
#2104 3 GRIN LoX L 2o Bk Lo FEd bOREED
HHBEESHRED FL-F1o I X b, LD LBk Lod & ORIBEEH
30 pm i, LD @ 32kt BiZ LD OBATICEE A& H i 9 30
pm CERE Lo LD OEFHEN G LA 2N LT EPD CHU AN
Twd, LD 20— OXHIEEO—FIZE 4. KiRT. FEEEIE
2 —55dB tH 3, FIR(a)dBiRcET 3R
PEZTFRT FE(b)IE LD £5a—1 @ e-2 PD Eflic X b BEIH T

JBEEREERSh & & OIS - 7R - - 25 - SRR - b

N

—

LD
i T oa4d 1°
o 20+ 14
A EVaI-LEHD % —~
B: L —H&HN = 15- EUa—N 1 z
g : "Tos55d8]° ~
Y ! 1 B
H
1 10 o . 42
10 5C 50°C a
N
¥ o5 11
0 . . . . g
10 20 30 40 o 10 20 30 40 50
L —FEBBH (MmA) LDEEG) B (MA)
(a) JrHJrse: (b) APC gEEheE

4 puILE- o7 A A LD €5~ DX IRHE

£ 3. vudLE-For1A F LD £52-p OpE

LD [>] i bl InGaAsP BC-LD
. - . a7 10pm, 27 » FE&E 125pm
Y 727 407 7 4 2 An=0.2 %
Z AN AND (mW) 1.4
L & v fii & & (mA) 16
5 0] 0 it (mA) 28
¥ & # ® (dB) ~5.5
# =3 (nm) 1,300
APC B By B o It 1 & B .
(5~50°C)  (dB) 0.7 KLy

SBFLDEY A~

OTX : Jzb(E3
D HRIE
DR

TRM

B 5. ZiF LD =521 & fveaie s 274 A ElimEE

T 5 X 5 CERE L O RIETIRE R 5~50°C KB b &g & & D
BRI MY IR eH B, FHIDEEREL 04 dB BT, K
HoREic X 28pk eI ik 02dB LIFTd b, LD a1
FERMERTPHOCEERL T 5, £ 3. [E LD w1 O AL
T

2.3 ZBHFLDES2—A

AT LD £~ (&, BEOHIIEN >-4A &b, LD i AN
ENABIEBZHEBCERL, $XTOHN% »»1A KEILK
ERRHNTEHEAL o Twn B, CATV 2 RAE(E SRR &
B OBRCFA—OEET EET 5 C L PBBEAERER, TabD,
¥ 271/ FEEEME O B € 3 v C RO MR L SFEE b &
LT T ERTE D,

ZHF LD £52-1% vt o718 AERROBRAI R R 5.
ICTT o Wl toa— KA X NARRERCSHET LD g1
hbnceh, 1EOEERERCIYEHOHRFCR USRS
TENRTEDL, ST LD w21 OREEZR 6. IoRT, LD O
TNE 2ot MR, FOMNMC—BAXSHERELCEICX
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TFANEI

EZ%PD

B 6. ZinT LD £a—1 DR

= 4. 10 3F LD g2 QR

woonoo®m  Fom 10 #F
a7E SOpm, GI 7 v 4%

# o8 7 7 4
7 v 4 7AW A H1*(dBm) —19 Bk

APC B 3 B © W 2 B*
(0~50°C) (dB)

1.2 8l

O
e 0.81um

T~ DIG OUT

£ GRIN 0.89um
" 0.89 Ly Al
\ BPF\ X ANL OUT
SWPF ::::::::::>3§E£44¢4¢= ,
\\[?\: —_ 50/125G1 COM

0381 HI R
/BPF 7Ry

—

LWPF ﬁ\
1,3ym
/é 1.38PF ANL IN

12um
DIT IN 1.2BPF

B 7. 4ee R o

v

] 5. A WABSEERORFE

Hh £ # £ (nm) 810, 890, , 1,200, 1,300
WMARK (G - 2% OmM) (dB) 2.5 BUF
BF v FA~NDIZ AP (dB) —50 LT

D, BEOW 5718 KWHSEAEL, T3, —Fe LT, 1085
F LD 521 OMREF R 4 KFRT. TO w21 OFFER, A
i, SHIT, SSMTFOHENE LRI LTH B, T,
EARER B X AR TABERAT XY, 7
FodN-24u F BHRERRAETAETH h, CATV i ¥ OB OEIERS
KR TH 5,

3. KEMHKE

HEDVERE, LD oo tAC X D ER IR TE @R ORA S
WRONMES DMLY, EHOELLZEEOREERL 1 AKDR
DPIA bR E Y T HBWAEF D, 2HUEMEIER L ARDK o5
1A DRIRIC BT KR v 2 WEZERRE, EREROMA
DHELT, WHRADESER 770l E5E Fsw Fk &
7 BEHEOES OFRMERESTTA 2 DT, ¥ -1 A OEEECHIFY
DH HRIMAER L E~OBFARFFEI LT S,

WBFUEERCE, SV T, B TFERUEERZEE >«1a
BREDD, AhTH, BEBEEE >z EH ORI, Juis
FEFRTZHni b Ol kAl BB miEL Siextd 3
HEOHHERKE DT, ABECHEL T3, KEXHRES
B >z & LT Si0; % TiOs vz, »wh W % p~Fa—Fog
Ve BEZB X5k Y, HRESEE e OEFEERR EL 2
e, COWDONEHERBERT D L HFIND, Brik, HFE
BEBE > L2 B0 23, 3WRV LIERESEERHIEES S
PR Lk, TR, 4EORESSHBCONTHS,

4 RS BEEERNRS SR, 7T BB 2, S B
B2ROENZNORFAERLTRECT B DTH 5, TORE
STEIRORBER 7. KRTe #5270w0 ORIEICEHERZS B >
2 THB L SE B OMK TH 5. 4 o714, GRIN Loz,
BV 52 & & OIEMH 2 HEEBHIC X b A52730w0 CHE
BLA—REEL Lk, chiC XY, HorqA MO R RNE
B FeH L CIBHOTREL R Y, BEEERELIE, ¥
7o, HBOBHCORABED THTHTHY, RETON 7714
CHRDDIE 2202 #HEFE L TR Y, BETFORHFEIEL 28dB
PLEcRiEfk L B v 7700 BRECEAT L C LR TE B,
PAR L it B iiasottii® & 5. WiRT, £4&, HEOEROWK

16(482)

® 6. 4 WA BER ORI

WMARKZED EWBRERLD
(dB) (dB)

s B 2} 7"

g (0~50°C) +0.1 BUF +0.5 L'F

t—b+f 7 (1~50°C, 40cyc) +0.2 LI'F 0.5 HF

HiEE (S0°C, 95%, 3 HRMD +0.2 IUF +0.5 LUF

&H) (10~55Hz, #6 1.5mm, 3%, % 1R 0.1 BT +0.3 KI'F

EEE (30G, 34, % 50[E) +0.1 UF +0.3 BIF

BT

AL (dB)

HE (zm)

R 8. 4B PRI EEHE

REAEO—FI%E 8. iR T, MERERHEC>wTE &6 «©
RTRBYERL, 2AFhCE\» CilEARLESS) £02dB F,
REBRZERZEE) £05dB LT & v 5 Bk HoTwa o &
PIRENRTV B,

T OWREFIREROERE, OEERIC T 2 HMARES NI
&, Oft 3ot & DOTHRSBDE L SEfHEcEL T3, @
REELE S LEER it B b BHERBwC &, @M
B0 5 RERERSKE S L-d14-F F vz 7507 ERICH
AT&5zcsTH2B,

4 RH=-hFTZ

28-173 &, ZEEOANGT & BT % #HoKkERTHh- T, T+
BOANETH» b AN S NAERES 2T A COHIERTFCEECs)
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i 3 RS Fio TV Bo 28-nJ5 fnac itk h, E9. K
T X5 7 aa- KON o1 HEERBE KT B T EHTE D,
C DEEEIC X D ESOBKECEERTS e nTE, OASF
AR Y, gmhLTFRe bo— O—2>DIBEEE LT O BRI 21
Twb,

23-h35 OREEC XY L BEERA DY, Tk, REPEE
B & AT b, BEETRREEOH T bOATIRES
B ABKERCERL, chEBURESEL TSRO
TEETFH LT3 bDTH B, chickL, ZTHFRAIELL
1% T < TR OREBBETHR T 2 boT, BEBHRT
P EEEAE N, BERBEL LA i EORERSD
3, [ 10. K ZEH 22-n35 2 HEAL & 22— ik o718 HRIE
RHEORBERAI R, FK(2)3EEE 2s-1J35 ERWEEET
HY, 28-h735 LLWERE T 2RDI o- 4 THE L TR I
%3, FE(b) BEEHE 22-n75 FHnke—HlTd b, 23-nJ5 &
B & OB LAEDK 2748 TI s, FIRICEZEHN

R
R
%xﬁr—ﬁf—}\
- R
R
R
& 9. 22—~ k¥t 2514 EHIERET
ORX

0TX

BFARAI—HTS

ORX
oTX

0TX
ORX

(a) B 23-n35 LMW RER

3
ORX A
0TX

Hh7S
ORX ORX
oTX oTX

(b) EETE 25-n75 AW NEETR
X 10. Z#E 22-n35 ZRVER 27148 24

K77 A

B 11. 2a-hnJs5 DR

=& 7. 28-hJ> ORHE

b=y 2l 32X K-+ RE-HT T i 10X10HE—~ rRE—HTZF
5 % j_:r]{%j‘fﬂrrf/\‘%:‘?*)“t LTHEBBRE—H T
7

A M AT H 32% 32 10%10

i A % dB) 22.2 13.2
HEELOE (dB) +0.8 +0.6

#® % FC®Yat 22

G a7 74 jj’féﬁo#mGI77ff/", Xi=7% 80um SI 7 7

DIHEPBETH B

TOTEhb, 28-h75 & LTRERTEHERBO b O EFHEL
Fo 29-0735 R 11 RET &5 Ik, AT, HIEBR U =04
TR XN B, AMITEBIE, BEONK 2714 & 20Y 2ERT O
BICH 2r ARy FL ZTBRE L, % 2714 IR SEEREEE & oD
ZODW 2202 REHEL B, 2ot BRESHCH L TEE
HAME & A & 5 MR o R AN 0518 AT w5, FAZFEL
7o 32X 32 fi—pa3—HT> F UF 10X 10 f—pas-hJs D EREER T 7.
AT Thbd 2a-h75 ORRR, OBERETHICL, O
B fo- OB—MERRVC b, @REZLCERICN U ERERRE
LT3k, ONEGEE: O E 2ros 1K X b fHHEICFT
220 L THDo

5. © ¥ U

B L 2 JeB IR RO W D 2nT, TDfR, BE
Tk, EREEMNBEGEFET Mo ET 2EE L BER
Wi, SR OEER B YT BIHALED B 2 EEHM, RUERD
RHESEORRKC L Y, EBREECEY, B Mo iR
RECE o THODIEMI, BEozss KEH Xh, T0OH
BRI L T B,

Ko 1A BECLERIL, EHHEBOIEAR SHEICERT 5 &
EXZLNBH, ChICHLTE B L S5IC, HEMmOMtREE S & X b,
BEEEE, EEEYr—BRA L2 D0RBRHEL Tw 3,

JCEEREEE E £ OIEH] « TIE - T - 258 - B - IR
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% %
ICEZEIREEDICH

L& A »* &

FEZIBEL, HED/ BREBSOHELRE ik o-1AWE o
2576 BT 2 b WEABER R 2T YJuzye TH Y, Sk
FT RIERHREONCER SN2 BOTH L, TOFULERE
THLEX R, BRI, BRESEREICHAL TRE
IR ZE X & 2 BB AR CHESBIE I B L 72 Y ER
ERLNENRB TN TREREIN T2, BREBCE Fru2
L EE 7308 DZOOHERED D K o-18 DEEEBOE S ®
RABICIERT 3 icix, LSI, duta—z Bfio#Ehic k3 F.aL
V276 DRI E » 5 HHTBIRICIIS L, SEPREEREREREAS K & <
HROEEMEHIEAD R L CIEEZ LD F0aL BRI
FNrrod FRE VY BERTRE, LaL, ITV AR ¥ oEBEREC
B 7rod EEHFRXOFMEHEVITH Y, FHHER, FDM E3r
FEDTHEEL Arbhd b0 TRIN. 2

BT Fqsa BEREHE LT, 2oRFMEHATH 2 LAN
BU 5452 8E vazs A%, 7700 B L CHEEZTHRER
U PFM AR o EREEAR Y LT, o &SR 2
WTHINN T 5. 0T CSMA /CD #8H A-2te-t JEXEBHK
U L-H4(d—F EHwic 770d B D TETHMC AR D T
35,

2 54 THARBERERE TOLA

Fauan HEZERORED, B5OREEE & AR cRFE R
oo RIBHE & RREREHE & % BOET DRI - ZRFET
(EREREZEY), % o718, REEHEL XD 3, L
T o DHEA E HRFEROEEERE & R OMGE T, H
i, Rl 5egan JRZERO BRI & A8 fRETLA L 2o
SO EEHT YR 1 KR,

O-Ahibxy bI=2

arEa—%
16 F—s ) L%, %KM, BHT S b
EFRBATE NC#lE
B

ARG Y FT AR

Bt
F—pAmials F—bx—on AT

100MF 0 ARBIE
~ 10Mf
w
=)
W IME
b
e
# 100K

TEARF o Ty AsN

100 1k
R (M)

B 1 sedan JERREROBANE & LHIERTIER

18(484) * FEWEFOIEE (LR > WHHEFOEET

FREER -EI —Z2 - L s R FE X

& 1 HHE 2 g T (Eino 32T

MEF-
® # | MF-015DS| MF-063DS| MF-32DS | MF-100DS| ME o
2 Bns s 6.3 32 100 2
% ¥ LED/LD
’&(#f) 0.85 #5 1.3 5
% % % T Si-APD Ge-APD
. TS ELE
7 7 AR —14 L L(LED) A/ —5 £l 1(LD) _sED
- LD
RS AR géénjl]) 584 —544 —~454 —424 —384 LIk
HEIZ22 2 FC®
§%4y57‘" TTL v~ ECL v~<a
o i
) *¢
“”E(DXW(;I;)) Ty :120%70%31, Rz :120%200%31
i z AGC v+ 30dB blE

@FHRY H 11079 LIF oL 3pm R EA L ARBREERL DS,

ARE—-2ETHD

Fevan HREHOHEALE ORFEL L CLANRUFPCMEE v
256 REY B, % EHASTICE Y CRESERICHT 3 EInE
RKEE & 2 0 BBLRUIEH 22546 flic DTk,

2.1 LAN Bt3E2{E28

04, FA DB Juta-2 LERE R HEEEE 2w r0-—2 @
HEEGFTETEED, 0-ML1U73ero—s LAN) HEDXS
BT R A TIOL LTHERED LN THwE VA,

Y o718 feExR Bl LAN of{FEW tfos— & LT yud XU
22— DI2OBER B D, TAFNMBOMKRE Y ORRESES
PR TH B, Yo/ B LAN CRESFEENCEZEI LD OK
HL T, BETEPLHEERA L A2 MICEZE IR IR
AREFEEDND K& AFTANRECED S,

2.1 1 YrFRLAN BAERER

Yo & LAN TR, % J—f25-vsv TESTPEERT 5 HH
—fRC R ENE, ED%®, J-F25-vav OEEN vz56 £
KR L WEERSNER IS,

(1) JeEZERROMAL L I%E

Yo B LAN CR LR oRR A Bl & L TR 2. 1R A
2= Koo BEEREEICAINE h,  FESZERE A2 K 21w
7 LflAEbETHAING, TORD, LEZEBOLEZEHE
REREBET 3 25-va BOERIELEHET 2 20 CRRREL,
H 25-vav Wi 25-v=0 B (A4A2 6 2105 OFARL S AR
BNEND) DESEBENETATRERbAR V. ¥, TDES
B RA2 BFTS & E LT 2 ZE N LA OEF)IE AGC RIY
T2RERB D, FHiC, B50 v—y BLEEND - TOILELEE
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SN A INAER

' [
} RMX —1 ol
- |
| L
I | I | S d
RMX-—-BUS

2. Yo JELAN i3 1 3 eR 2 aa I iEnk

*H[BEL 3% BSI (Bit Sequence Independency) D{fFEA TR X
N5, F 1 ICHELAE MP-DS2)-%@ & 9,57 LAN, F-a5r4
FIC BT S N R ER T TRONES b b LA 0BR G
RT3 0THb,

(a) R&AZEZHFEARX

(b) 30dB LI -» AGC 44FzwoLue

(c) v—o BRZraEhmiE LD ERBjEIE (MF-100 DS)

(d) afzuJ FHEEAE ++U7 RHIESEE

(e) 20km Dl Lo REEMHE PAMRETAES 1.3 pm H LED, LD

B ORZEE
(2) IEHA
Yo B LAN ~EfF & L« MF-32-DS (32.064 Mbyjs) & <MEL-
NET R32 LANMUABH b, - FRIRA 2km, - FHURREA 64
BHRT 2 BT E B, LT K Fa0z1 MDWR-30S) KU
500 254 K1k FM-32-DS (15.36 Mb/s) 23{#l T b, il 7=
Sxf EAEE L A HEARREE () /G REEET RS BRHEE J5ot il
fl uazs TEEFNBAED )~ REERTWEY,

2. 1.2 =& —®LAN BA%{EE

B r—Ju 2Hv 3 A2 LAN K flv b3 HhJs O & 5 ZIEHA

ROV 2718 FOSBEEGIEEBERINTE LT, K Irti &

EERBE T AR LAN & LTk, 23-n75 w3 23-ED

LAN RERCE b -EFCS 5,

(1) HEZIEIRDOREL & I E

22— LAN Tk 7otz R & LT CSMA _~CD (Carrier Sense

Multiple Access With Collision Detection) FRA3 » —A¥HITH %,

CSMA /CD 5 CREEM® SR AT 2 20, R 2
B LORERFTS & F—a2 BWHBICE FRZETRGE (HEL#HT3)
L%B, TDEDBEET A VWRAIEER LOESOEEL M
BB GFeu7 BHD L CEERHKT 2. cot ESRIERBID A
—-2b & LTREMEND . RERBRCERER LCESHEL T,
IBIEEE D 7 DALE S B E R s L B £ 2 TaeERS» 5, ¢
D7D FMAR T HREOFMA MR L, HESETHEELCEEE
HkL, EESAERERER* B CEEREYBET 2., 20X 5
e CSMA /CD J5aic v 3 832 B83ic ik vod 8 LAN Bicix
v, ©A-2MBEEDERE, @ U7 i, OFERRME, %L
O A BEERBETH B,

A=2b BEDOZECREED AGC, EIELEEREREREI NS,
TDEFD dTzvoLoy RIEERBRAEOENEHETHAEL,
RIS D d1FzwoL08 RBRLATRER LAV, [HEEH
EICEBBIES LA CIEET 5 LA BRHE®, WXy

JIERAZE & £ OIGH - - B - dbl - TR

3221 ——

H2nss =7 | Lep EEF-%
(FA1km)} 777

32x32
RY—hTF

3 £ ‘
§6+ A

B 3. Y 2z—2wb9-2 B +500-8 D Jows 4

£ 2. Y az—3wbo—o M t5ua-A DEEFET

= i pid o (Mb's) 10
7= % % * 2 Biphase code
I b EX F GaAlAs-LED (0.85 pm)
It Hi 43 (dBm) —2 (peak)
(;Tt}éso pm 17:- v 74 y)

w2 ATy A0
% F5 # ¥ Si-APD
B o4 % X% W (dBm) -38.8 (peak)
(FF BBy F=10"7)
" B v ¥ & (0 13
X4+ 3 9 2 v vy (dB) 12
B W ERES Y <A (dB) 5

T 5 EEOHBAER 2 RIHT 3 CRV IEC, BRDESH 25~
h35 TH DRI W TERIEEND F CORMBICES 2ZETHE,
52 & T BB - HR O A ENH D, HTRO BRI
HEER UL 3, FR oA S, R (LRHEoEERN, Fus
2 DEREREL E) KXy fTbhb,

3. K EERHIC L RHEER V2 28-% 0 10o-0 BGE
ZABEE (+5vu—A) O Fowo BRRT. D +5vy-A &k Ethernet®
OFEH r-F1 B Fsvu-A & 3553087400 TH Y, T2 WRT
LOREEE D o TRED, ik, A2k BREHTXE r-soivv
I HRD Y TELAN ks wCliflehd B & 35 h, ¥k
TDMA )0 ZETE -3 IMRRHB D vass [EH T 5 PIEsTH
n-cv, 3 (S)c
(2) I&An
3. KR L e ETBRR L 32—+ DI 25-nT5 BEEELT, F
& 1km LIMIC 32 @ - #BBWEAR T 1—1va5s 2R I
Twn3 [&)] o
2.2 FuTHIALSEREYRTLRANERER
Fooa ZEEIE vazs TR, AIRNERPREEDEENE & 2 di
fToTh, FB/RIFRV gwa DMRDPEWEEERTHLAT
NER LV, LadisT, HEZERCHT 5 HEARNERZ Vo
59 LAN flo # s+ 2 BREFL L, Uw 34k AR
HRBERL U AGC 1TzwoLoy K BSIDERF A ETH 5o
CORMIC Fouan FEEE vavs TRERHBAES 2 RESKC
FELCERETLERD Y, ZokEe LT IFM Z5E%D 750
4 e CRV (FFBHER) ERU AL BAER YO FgaL h
KAH D, 32Mb/s(ufty b F) LT TRBREGS & LT CMI
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