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Optlcal fiber transmissions are exteneively stucliett rrnder various subject

categorieer such as opttcal components, fibers and systems, aining at wicle

applicationsr inclucllng public teleconnunication serviees in Nippon Telegraph

and relephone Pubric corporation.(1) (2')

It is anticlpatecl that mediun capacity optical PCM systens wj.Il be develop-

ed first. Research on associated optical conponents, fibers and, cables is in
progress, SiLica-based nultinorle fibers are mainly stuctiecl for these applica-

tion. Fiber prottuctlon techniques with as 1ow loss as 3 dB/km at the 0.85;rn
band have been establishect tn many research organizatlons by a chenical vapor

deposition method. Plastic clad fibers have been confirmecl to have 3,7 dB/l<n

loss at 0.85 l* ancl 2.4 d}nm at 1.05 lrm.(3) Researctr is now clirectect towarcl

economic fiber nass production and. cabling. AlGaAs light enitti,ng cliodes with
separate enltting ancl guitlLng layers bave been developed. Flber coupllng was

improvecl by attatching a ninlatrrri.zecl lens to the output surface. Reliability
is confirmed to exceed 104 ho,o".(4) Flben coupling efficiency of 6-8/6 lnas

been reportetl by using a ema11 enitting area IED and a spheri.cally shaped fiber
end,(5) Sifi"on avalancbe photoclioclee have been ileveJ.opecl fon the 0.85 l-
band. In reach-through type APD, 65 % qua^ntun efficiency, 5 dB exeess noise at
a nultipLication factor of 100 and 0.1 nA dark current have been achj-eved at
Ioo v operating vortag"!6)

Semicontluctor l-asers are studiecl for high speecl appl.ications at 100-800
/q\

Mbit/s.\'/ Irongitutlinal or transverse mode control of semicond.uctor lasers has

been successful, with distributecl feedtb""t (8) or uuriecl beterostructure(9)
traeerE. Reliability of AlGaAs semlcond.uctor Lasers is stil-l a severe probJ.en

and narqr research workers are involved in the improvement stucly. By selectlng
good quality substrates, long llvect devices, more than 103 hours, are available
witb sufficient yieltt. In order to realize a rellability of more than I05

hoursr required by a transmission system clesiga, elucj.clation of long term

clegraclatlon mechanism a^ncl furtber refinement i.n crystal growth ancl fabrication
technlques wlLl be necessary.

It ie expectecl that the silica-based fiber loss wilL be reduced beyond

I pn. Aining at the I.05 Fn wavelength oscillator, niniatnrizecl solicl Etate
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lasers are studied. By using a high quality IJit{dP4OL crystal, a compact CW

laser was demonstrated by a semicond,uctor laser punp.(10) Wavquicte type

optical motlulators are being researchetl for l-ow voltage modulation in high diglt
rate applieations by using tiNbo3 or Lj.Tao, crvstals.(11) (re) (r3)

Recently, extremely low loss fibers were fabricatect wj-th O.4'l dB/l& loss

at the 1.2 p.m wavelength by reclucing 0H content.(l4) By using such extremely

low loss fibers, repeater spacing wiJ-l be extendecl up to 3O-5O kn, ancl systen

economy antl reliability will be signlficantly improved.(15) Power supply and

repeater maintenance problems will be relaxetl. Optical devices in the low Loss

wavelength region, such as oscilt"tors(16) (1?) 
"na 

detector"frA1 are yet to be

deveJ.oped.

Applicatlone to supervision ancl control systems in electri.caL power net-
works and to CATV are regarcled as hopeful. Scperinents in fielcl environments

have alreatly started.

fn order to develop econonic optical fiber transmission systems, flber
joining techniquesr connectors and components for optical integrated circuite
are extensively stualieal.
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