-1 - 2128768 "A LI GHT EM TTI NG DEVI CE" The present invention
rela%es to alight emtting device, and nore particularly to a |aser diode
devi ce with optical fibre which is used for |ight propagation. As one of
Ildhﬁ/éropagatlon devi ces such as 5 optical comunication devices, there
has been known a sem conductor | aser elenent conbined with optlcl

For exanple, a laser nodule unit which enpl oys a single- node op;t,ucﬁlgfjoB@
and a sem conductor laser chip is disclosed in Japanese Lai d-open Patent
Application 10 No. 2589/ 82. 'ﬂﬁsLlQﬁ%wEM%ﬂ@I@GuﬁEVIGEes a condensing | ens
for the photocoupling between ttre—taser—chrp—amd—tteoptical fibre, and is
conplicated in arrangenent. :As an optical cofnunication device, we have
previously devel oped a | aser diode device with optical 15 fibre having a
structure as shown inThedprescht AnveXitid® AETQARANYLNE dm@MﬁHEh1£HI§%

| aser di ode device does not include a condensing | ens between a | aser I p
and optical dgévhee, and RFrsed piirtdlon sy bygedeat 1aseveliode l@eivigesmal | in
size. It is assenbled on a stem1 in the form20 of an oblong plate. The
stem 1l i s swibht bptiead Fubiracevidfch hies obdedgfoet i ghltabeopagattidm form a
ri ng-shaped sealing wall 2 in the central part thereof, and that the inner
side of the ring-shapéds ses iafg Maht Prepagatierddevicssi lsuateeser,

wher eupon a pedestal portion 3 is forned 25 centrally of the bottom of the
hol | ow. A sebhbgal gommunication devices, there has been known a

semiconductor laser element combined with optical fibre.

For example, a laser module unit which employs a single-
ﬁode optical fibre and a semiconductor laser chip is
disclosed in Japanese Laid-open Patent Application

10 No.2589/82. This laser ﬁodule unit uses a condensing
lens for the photocoupling between the laser chip and
the optical fibre,'and_;s complicated in arrangement.

| As an optical’ cofmmunication device, we have

previously developed a laser diode device with optical

15 fibre having a gtructure as shown in Figures 1 to 3 of

LJ‘ " the accompanying drawings. .This laser diode device does not C

inélude a condensing lens between a laser chip and optical
fibre, and has a simple arrangement as well as being
small in size. It is assembled on a stem 1 in the form

20 6f-an oblong plate. The stem 1 is such that one surface
of the oblong metal plate is cut to form a ring-shaped
sealing wall 2 in the central part thereof, and that
the inner side of the ring-shaped sealing wall 2 is hollowed
out still deeper, whereupon a pedestai pértion 3 is formed

25 centrally of the bottom of the hollow. A submount 4

LN
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2 is fixed on the pedestal portion 3 by neans of solder, and a | aser diode

chip 5is fixed on the subnount 4 by nmeans of solder. At both the end f
the stem 1, there.are respectively provided guide holes 6 and 7 extenfling 5
toward those exit faces of the chip 5 fromwhich | aser radiation ener /A

fibre guide 9, in which optical fibre 8 is centrally and snugly inserted
and fixed, is fitted in one guide hole62and is fixed to the stem1 by
means of a silver paste 10. The front end of the optical 10 fibre 8 faces
one exit fasefikefihenl aher pddedetadhippriicm &5 4y meanes vef tdeldaser

radi ation emtted therefrom Referring to Figure 3, which shows in

exagger at ezind oz nlaherf diedet ichiporst iien fafxedhempthe dulbndurt 4hey-tip
portion of the optical fibre 8 is fixed to the pedestal 15 portion 3 of
the stem Imeand aff seldgraat &ti dothl theclends ithersteihder , thererder to
prevent the efficiency of receiving the light into the optical fibre 8
(photo- coams i ngspﬁf:téwéﬂmryprpwme%i Gaige ﬂm;lqmeé tand brexterdin®egar di ng
~a single-node fibre which has a core diameter 20 of approxinately 8 pm the
preci sidon ¥R Bhr§eneRitofaces &t itha hdR drfiom WpttRal2sebre 8 at

“the front end thereof relative tq.the chip 5 must be rendered wjthin, e.g.
0.2 to 0.3F3?TLPR BMEELSSs aft %il Lo S rod PhatRE R ef fi ci ency

gﬁﬁgfia{xséféggaéhgg?%%§%¥aqq§r%%hpghdgiy inserted g%é“¥ﬁ§éﬁffigre L
Kj' fitted in one guide hole 6 and is fixed to the stem 1 |
by means of a silver paste 10. _The front end of the dptical
10 fibre 8 faces one exit face of the laser diode éhip 5
' so0 as to receive the laser radiation emitted therefrom.
Referring to Figure 3; thch shows in exaggefated
form the fixed tip portion of the optical fibre, the
-tip portion of the optical fibre 8 is fixed to the pedestal
15 portion 3 of the.stem 1 with a fixiﬁg material il such
as resin or solder, in order to prevent thé_efficiency
of receiving the light ;ntp_the optical fibre 8 (photo-
coupling efficiency) from,flgctuating'due to vibrations.
Regafding a single~mode fibre which has a core diameter
20 of approximately 8 um, the precision of the aiignment
of the optical axis of the optical fibre 8 af the front
end thereof'relati&e to the chip 5 must be rendered within,
€.9. £ 0.2 to 0.3 pm in order to attain the deéifed photo-
coupling efficiency necessary fo:_éatisfactory.operatibn.'
25 " A monitor fibre 12 is snugly inserted and fixed

in the other guide hole 7. The front end of this monitor

fibre 12 faces the other exit face of the laser diode

"y



in the her guide hole 7. The front end of this nonitor fibre 12 faces the
ot her I-t) face of the | aser diode -3- chip 5 so as to nonitor the |ight
i ntenshtty/of the laser radiation. Two termnals 13 and 14 are provided in
the stem1. One termnal 13 is an earth termnal which is wel'ded to the

stem 1 and which is electrically connected 5 to the |ower electrode of the

lead 14 is fixed to the stem1 through a glass (insulator) not shown, and
| nsi et he FPHB. ShaBedS16 L BRI Malte 2 i He BTEEPOBFAGOF nhBP GARGERG t he
conductor  15SARAELEN ol de ety hb 188 hfFEh bRELI ¥R R hfer” o
I i N T e e S T L

optical axegefheliNtol khee Auh UNGdASAich O Ehbpr3cEligCbarnbRcsC 2

way that a poSition is reached where the greatest proportfon of the |aser

radiatiog egbttgd hoe@rt ke ddvikilid asertil ofes£P lbdeSchipr §Ceh¥8dghnt o the
optical fibre 8, this position being accurately determ ned by neans of a -

phot odet ect gheWgickfl 1t &g @RfliICals fiHY esumben g4 MOVeHe dBReePlLEeadl 14i bre

is fixed to the stem 1 through a glass (insulator) not

shown, and its inner end protrudes from one end face , .

of the stem 1 into the space inside the ring-shaped-

10 seaiiﬁg.wall 2. The protruding inner end and the ﬁpper
electrode of the laser diode chip 5 are electrically
csnnected by a épnductor 15 made of gold. A flat cap
16 is mounted iﬁ airtight ﬁanner on the top of the ring-
shaped sealing wall 2 by séam welding so as to hermetically

15 encapsulate the laser diode chip 5. |

The alignmént of the opticél axes of the fibre
and the 1$ser diode chip is effected in such a way that
a pdsition is reéched where the greatest prbportion of
the laser radiation emitted from the fixed laser diode

20 chip 5 is received into_ﬁhe optical fibre 8, this position
being accurately determined by'méans of a photodetector
whilst the optical fibfe is being moved. The‘opﬁical fibre
8 is fixed at the point &here the detected received
radiatién is a maximum. However, we have found by experi-

25 ment that hbwevér adcurateiy the optical axes of the
optical fibre and fhe.chip are aligned, the optical axis

of the optical fibre shifts after it has béen'fixed,

Sl

| aser diode chip 5 through the stem1l as-well as the subnount 4. The other. ;



8 is fixed at the point where the detected received radiation is a nmaxi num
However, we have found by experi- 25 nent that however accurately the
optical axes of the optical fibre and the chip are aligned, the optical -
axis of the optical fibre shifts after it has been fixed, - 4 - so the

phaetocoupling efficiency is reduced. W have found that the cause ofThis
is due to the front end (photocoupl®d4end) of the optical fibre 8 g/
drawn downwards due to the curin shrinkage of t:he fixing maternab11,

( P,
so that itS9 £h&iRRhPFoRRd 178G %gfb?h%Pcﬁoéﬁt 8AYC®Ae situation is

illustrated in Figure 4 of the acco nyjng _draw ngs. . The .fiqure
illustrates a partiéﬁes%%Y?o O eﬁgggoﬁbelFﬁBSF 9%ItPﬁSFPGU €. 10 The

fixi ial h | ' d d dly f. h i cal

fi lbl 2%5’:&%&'% AT E i Lo roRRhETEd BHap BT HRE obird BT ection of the
. S0 | S tud ;

Pﬁephrging-gé&%”f?%%gégi%P%gﬁiéggagéﬁ?gggwg.§§[@gg4g%%?gbutﬁeonaxinun1 t he

phot 0GOuPIdIG; BT GPHnE St L £BHEHlac ¥ DY T §8ULakNaL e available

percentage transnission of radiafion fromthe | aser evice is
substant i adf yr¢&SUELS 1Ps1HRi§PRE1 OposiRPbR M0de fibre whose core 21 has a

‘The situation is illustrated in Figure 4 of
KV: the accompanying drawiqés. The figure illustrates a '
' partiél-section taken along line I - I in Figure.l.
10 The fixing material such as resin 11 spreads out
downwardly from ﬁhe'optical fibre 8, and pulls it
down as it cures. 1In Figure 4, the‘direction of
the pulling-down forces are indicated bf arrows.
Since maghitude of the,pulling—dowp forces is és
-i5' great as 0.3 - 0.4 pm at ﬁhe maximum, the.photocoupling
efficiency is reduced, Qith the resﬁlt that the
available percentage transmission of radiation from
the laser-diode device is substantially reduced. 1In
the case of single-mode fibre\whose core 21 has a
20 diameter of several.um, it.has been.found that there
is hardly any transmission of radiation.
It is an object of the present invention
to provide a laser diode aevice with optical fibre

which can maintain a high photocoupling efficiency.



20 dianeter of several pm it has been found that there is hardly any

transmgshon of radiation. It is an obj ect of the present invention to
provid aser diode device with optical fibre which can maintain a high
phot oc ing efficiency. - 4a - According to the present i-nvention

there is provided a light emtting device including: a stemhaving a
ri ng- shaped sealing wall and a pedestal portion; a | aser diode chip; an

_--i?\

optical fibre for 5 receiving IT1g ® enitted fromthe |aser diode chip; a NS

fibre guide for securing the optical fibre in the ring-shaped sealing wall;
support nmeans nmounted on the pedestal portion between the |aser diode chip
and the fibre guide; Agcepdindirto the eovesgnboinventppovitbedei n said
support neans; and fixing material which _is supplied _into said aperture,
hol e or grdév@rutidad & i hghtheepibtbog odpyiaechacdpding:optical fibre
within the aperture, hole or groove, said fixing_rmaterial conpletely
surroundi n¢teR BT A QEPQTﬁﬂ%P%éKF%%HbP%tEﬁglfPpﬁiﬁgp§§ﬁﬁt&§erture,

hol e or groove. :
g portion; a laser diode chip; an optical fibre for

5 ' receiving light emitted from the laser diode chip;
a fibre guide for securing the optical fibre in the
fing-shapéd Sealing_wall; support means mounted
on the pedestal portion bétween the léser diode
chip and the fibre guide; an aperture,xhole or groove
10 prdvided in said support means;_and.fixing_material
which is supplied ihto said aperture,.hole or gfoove
for securing the photo-coupled end of the optical
fibre within fhe aperture, hole or groove, said
fixi;g material cdmpletely surroﬁﬁding said optical
15 fibre and completely filling said aperture, hole

or groove.



- 5 - The present invention will now be described in greater detail by way
of exanple with reference to the remaining figures of the acconpanyi ng
drawi ngs, wherein:: 5 Figure 5 is a plan view, partly broken
away, of a preferred formof a |laser diode device with optical fibre; >
Figure 6 is a sectional viewtaken along line V -Vin Figure 5; 10 (:ZCﬂ
Frgﬁre 7 is an enlarged sectional viewshwoing a part of the |aser di
shown in Figure 5; Fi j ; [ | i ' along line
[11T - Il in Figure g?’%;ﬁ)o%gr%?hqeﬂogpﬂ%ﬁ ‘ﬁ?ﬁfr e&éﬁp%%r(?%géggg?i on; 15
Figure 9 i$n2g,reakar0Qle8at iRNalayism 19 Den OPEEERENELDES SuppOrting
portion in a Second.formof a’lasér diode device provided with an optical
fibre; Figune emasnihe®Hidfuak S iKa cobmvamPi 8§ oatagihgs, optical fibre
supporting portion in a third formof- a | aser diode device provided with an
optical filkhereingwre 11 is a perspective view of the optical fibre
supporting portion shown in Figure 10; 25 and

5 Figure 5 is a plan view, partly broken away,

of a preferred form of.a laser diode device with
optical fibre; |

Figure 6 is‘a'sectional view taken élong
line Vv - V'in_FiQure 5;

10 __Figure 7 is an enlargéd sectional view

shwoing a.part of the laserldiode shown in-Figure 5;

Figure 8 islan.enlarged sectional viéw
taken along line III - III in Figure 5, showing the
optical fibre supporting portion;

15 C Figure 9 is an;enlarged‘sectionél'view
showing the optical fibre supporting portion in a
second. form of a laser diode device pfovided with

N/ an_thical fibre; | |

a Figure 10 is an enlarged sectiénal view
20 showing the optical £ibre supporting portion in a
third form of a laser diode deviée pfovided with én
optical fibre; |
Figure 11 is a pefspective view of ﬁhe
optical-fibre suppérting pprtion shown in Figure 10;

25 and




-6- Figure 12 is a perspective view showi ng a nodified enbodi nent of the

di odg
t he

gvi ce is assenbl ed on the oblong nmetal stem1l in simlar 5 manner to

opti fi bre supporting portion. Referring to Figures 5 to 8, the |aser
0r-art | aser diode device shown in Figures 1 to 3. The stem1is

such that one surface of .the oblong netal plate is cut to forma

ri ng-shaped sealing wall 2 in the centrd %dart thereof, and that the inne
- side of the ring-shaped sealing wall 2 is hollowed out still 10 deeper,
order to form a -pedesrabuper 120 s3 aC prirspdat idfe WViewWEROWLNG & hRobof | e
A subrmount 4 is fixed on the pedestal portion 3 by neans of solder, and a
| aser di odeembo@itent bifxeHeonpticalulfibm shpporeions pbrsdobder . At both
the ends of the stem 1, there are respectively 15 provi ded gui de holes 6
and 7 extendi ng towar Befkerdxigt thafigurfes [fe oy thedbasér pdbodeom whi ch
| aser radiation is enitted. Afibre guide 9, in which the optical fibre 8
is centraJI@e%n@eshagﬂﬁsﬁmbéeﬂe@nam@aWQh&Pngsm6ﬁale§t¢m bnengsinidlasl e 6
and is fixed to the stem1 with a 20 silver-paste 10. The front end of the
optical §ibnranmerat@stBrePaiorRade lesathdiofedeNinr %fPfP‘pHSIQOFé@uF@S
receive the laser radjation fromthe chip 5. As shown in Figure 7, the

front end (bHeRo03-coliBPedteA) 4 tsﬁ’éhod'thactalm’fef BT %R et r BRSO

I’v*
in

PheBEGh 25

a hole 20 provi in a,su r ich pro ts fromt edestal- portion .
3 of the st%ﬁ?igaﬂa are F?xgg%t5° %°r A1 d (hape sea lng St

10

15

20

25

2 in the central part thereof,.and that the inner side
of the ring-shaped'sealing_wall 2 is hollowed out still

deeper, in order to form a pedeétal portion:3 centrally

of the bottom of the hollow. A submount 4 is fixed on

the pedestal portion 3 by means of solder, and a laser
diode chip 5 is fixed én the submount 4 by means of solder;
At both the ends of the_stem.l,'there.are respectively
proVided‘guide holes 6 and 7 extending toward the exit
faces of the laser diode éhip 5 fréﬁ which laser radiation.
is_emitted. A fibre guide 9, in which the optical fibre 8
is centrally and snugly inserted and fixéd, is fitted |
in one guide hole 6 and is fixed to tﬁe'stém 1l with a
silver paste 10. The front end of the opticél fibfe 8 faces

one exit face of the laser diode chip 5 so as ta receive

the laser radiation from the chip 5.

As shown in Figure 7, the front end (photo-
coupled end) of the optical fibre 8 penetrates.through_.
a hole 20 provided in a support 19 which projects from
the pedestal portion 3 of the steﬁ 1 and is fixed to

the support 19 with_a fixing material~11l such as resin

v,

~
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the support 19 with a fixing material 11 such as resin - .7 - or solder,
in order to prevent the efficiency of receiving the light into the optical
i bre 8 (photocoupling efficiency) fromfluctuating due to vibratuﬁggg The
core 21 of the opti- cal fibre 8 has a diameter of 5 - 10 pm The r
part of 5 the support 19 has an inclined surface 22, so that the fixing
néxerial 11 which consists of a resin or a brazing material can be easily
supplied into the hole 20 which has a di afef ef of about 0.5 pm That part
of the pedestal rtion which is inside the supporf.219 is pravided ,with 10
o ontt ow + BsBI8sran i Guliay danp e R A SEhitLen gy OB rarg M afns
away the excess fi.xing.material 11 whigch.has oyerfl owed fhrough e .
ciroular hol Eh3o iShTS G 0l qretCRE s I8Ee YT Iong¥Eianel ihY.ERactacy)
| aser di ode c¢hi re. nr. 1t frombeing. ereg W hg,exgess 1 .
fixing nater%gF%l%l%ﬁ&b.q@ﬁ?ﬁ%ﬁ%f%%&&éﬁ%%?ﬂﬁg 'thgh%g%gr O?Iaﬁg ?ﬁ% g?tl
reception of e ¢l: r of adiaty ' i npedgd. A Lt L.b 2 S
‘snugly i nsert?ég grllg§% xseg‘%lsfll % (hHei ot 1l'e€r 38# d$e hofg o Tﬁﬂ%rgﬁgjggnégg% tqflfi:i S

moni tor 29 fithéesi%p@%e%ét Ma DT s i ind @C8uPEaldC2hSEH HhaglerhlBi P 5 SO

as to nonitor the Iight intensity of the laser radiation. Two termnals 13

and 14 are prewidgdmaielti®stiamvhidliecdE1dal oA3ai Bedinedtt B beaRing! .
which is wel ded _ : - . _

material can be easily suppliéd intd the hole 20 which
_K~} has a diameter of about 0.5 um. That part of the pedestal
portion.which is inside the éupport 19 is provided with
10 an outflow recess 23 which is 0.5 mm wide and which re-
‘ceives and drains aﬁéy the'ex§ess fixing material 11-
which has overflowed through the circuiar hole 20. There-
fore, the end faces of the submount 4 and the laser diode
chip 5 are prevented from being covefed with the excess
.15' fixing mafériai 11 which has overflowed.through'the hole
20, and the feception of the laser radiation 18 is not
- impeded. | |
| A monitér fibre 12 is snugly'inserted and fixed
iﬁ.the other guide hole 7. The front end of this monitor
20 fibre-12 faces the otﬁer exit face of the laser diode
éhip 5 soas tor monitor.the light intensity of the laser |
raaiation.' Two terminals 13 and 14 are provided in the stem
1. The terminal 13 is an earth terminal, which is weldéd
to ﬁhe Stem 1 and which is electrically connected to the
25 lower electfode of the iaéef diode chip 5 through the.

stem 1 as well as thé submount 4. The other terminal 14

is fixed to the stem 1 through a glass insulator (not



to the—stem 1 and which is electrically connected to the 25 | ower
ge of the | aser diode chip 5 through the stem1l as well as the

ff/ 4. The other terminal 14 is fixed to the stem 1 through a gl ass
ator (not - 8 - shown) and its inner end protrudes from one end
face of the stem1l into the space inside_the ring-shaped sealing wall 2.
The i nner end and the upper electrode of the |aser diode chip 5 are

el ectrically connected by a conductor 5 15 nade of gold. A flat cap 16 is
mount ed i n &howniglandrdtsednpen lend graotrudes rfngmshnpedndefrcagofal | - 2 by
seam wel ding so as to hernetically encapsul ate the | aser diode chip 5. 1In
assenbl i ng the stere lddado Hae 1spage dinfdq othgeying shpped sRalépsi cal
axes of the |aser.  diode chip 5 and the qgptical fibre 8 have bheen aligned,

the fixing Watdrial TPe dnOgHINH 304 FlidcuPBEE SbeGRTEASt RE &P€ical fibre
pabscs. ai ongaeRs dhede el o 2t sraraée T Foanurbed BY: o cparihar,
he our i g 35 PRRSE TR i T ik | 1f 19 HAERBEgAn ARE-S3EREal 11 br e
and 15 11 xeRSmERost SHEnGHD Yo W T PhEbde' PralipbohREn SPH "

opti cal

AX€3eat’ welding so as to hermetically encapsulate the laser
diﬁde chip 5. | | | .
In assembling the above”descfibed lasef diode Sj
10 device; after the thicél axes of the laser diode chip
5 and the optical fibre 8 have been aligned, the fixing.
materiél 11 ié supplied into the'hole Zb'which the opticél
fibre 8 penetrateé, and it is cﬁred. As éhown in Figure 8,
the optical fibre 8 passes aloﬁg the éxis of_thé héle 20 and
.15 has its whole outer-periphéry'supportéd uqiféfmly by -the
'fixiné material 1l1. In consequence, even when the curing
shrinkage of the fixing material 11 has begun, thé opticai
fibre 8 has its whole outer periphery drawn uniformly o | \43
in the radial directions and is.fixed without changing
20  its position_at.the alignment of the 6ptica1;axes,_so
_that the photocoupling.efficiéncy-6f the optical fibre
8 with the laser diode chip 5 is not subsﬁantial}y reduced.
Accordingly, a laser diode device of good photocoupling
efficiency can be manufactured at high available percenﬁage

[

25 transmission of the radiation from the laser diode device.

Referring now to the second embodiment shown

in Figure 9, the support 19 for suppbrtihg the opticél



-

that the photocoupling efficiency of the optical fibre 8 with the |aser
dlode chip 5 is not substantially r educed: Accordingly, a |aser diode _
dévi ce . of good phot.ocoupling efficiency can be manufactured at high Ik
avai | abl e percentage 25 transm ssion of the radiation fromthe |aser & '
dexice. Referring now to the second .enbodi mrent shown in Figure 9, the
support 19 for supporting the optical =~ 99 - fibre 8is provided with a
groove 24, the optical fibre 8 passing along the axis of this groove 24 and

having its pifbde DU LIpPEViREE! i EHPROGEBEBVRY 24he thiexiohd ieallerdidrel 1 packed
therein. Thus in simlar manner to the first 5 enbodinent, the opti cal

fibre 8 is & ipaxbinyg | £l omgnthenargst b€ shike gabolviee Zaptalrﬂiilhaa»ﬁhﬁg al i gnnent .
Referring now to the third enbodi mrent shown in Figure 10, a notch or fine
slot 25 andts hdicl@bowberti peripberyhsuppbtiieds byr dhieddd ximg atahpdrt 19
for supporting 10 the optical fibre 8.  The optical fibre 8 passes al ong
the axi s ofll ipadked ttereins tBhhavini ssmifialre mamner e ithteerfii ratpport ed
by the fixing material 11 packed in this hole. The width Wof the slot 25

i s smal I%r inent s theaeptieadf fihsen8l ds2éixedc advidiengaintaining he
case of the first enbodinent; the optical fibre 8 has its whole outer -
peri phery d#ﬁW@ﬁﬁﬁ#cﬁﬁd9h¢noPﬁéc?&dﬁﬁFsdPFéSPNQQS

Referring now to the third embodiment shown
K_f in Figure 10, a notch or fine slot 25 and a hole 26 contin-
uous therewitﬁ is provided in the support 19 for supporting
10 the optical fibre 8. The optical fibre 8 passes along.
| the axis of the hole 26 so as to have its whole outer
periphery supported by the fixing material 11 packed
in this hole.
) The width W of the slot 25 is smaller than the
is diameter of the hole 26. Acdordingly,-as in the case of
the.first embodiment, the optical fibré 8 has its whole
outer periphery drawn uniformly in the radial directioﬁs
and can be fixed without_changing the position at the
qpfical axis alignment.
20 | This third embodiment has the advantage that
the fixing material 11 fof fixing the optical fibre 8
‘can be efficiently injected into the hole 26 through
the slot 25,
| The external appearanée of the support 19 shown

25 1in Figure 10 is such that the notch 25 which is contiguous

with the hole 26 is formed as shown in Figuré 11.



and can _be fixed w thout changing the position at the optical axis

al i gnifes 20 This third enbodi nent has the advantage that the
fixin erial 11 for fixing the optical fibre 8 can be efficiently e
i nj ect into the hole 26 through the slot 25. The external appearance of

the support 19 shown 25 in Figure 10 is such that the notch 25 which is
contiguous with the hole 26 is fornmed as™ sh®wn in Figure 11. - 10 - In a~;~_
modi fied form as shown in Figure 12, the support 19 may well be a v
structure which has a pora RA3di6iednjfeeti,nas shown MinEFigies i g2, i ehe the
hole 26. Wien the width Wof the slot 25 is greater 5 than the dianeter of
the 'opticalsypppet 819 thay opel tabef abs¢roature fwd dnthad he gote 26 t hrough
the slot 25 in the assenbling operation of the |aser diode device. In a
further nomﬁ@ﬁxﬁﬁ]ﬁ¢¢lm%etbeoflzsngamaberpadvu@mm|thdfhnleu26al part of
the support 19, and not in the 10 upper part as shown in Figure 11. The

~ present invention is a‘ﬂ)*bﬂlc‘ébﬁewﬂ-étg yhpfptbsagé.tqtorﬁdexﬂ apse &gt oyi ng
fibre for_ audi o and copmuni - cation uses, and is nobst effective when

applied td 1@} W%o‘%’-%@?%@@ﬁa’v‘hﬁgogtéf:ﬁél &Eibgge Bopttihsaloptiigal of snal |

1 r r. -
5 core dla@ﬂﬁ;e can be fed lnto the hole 26 through the slot 25

in the assembling operation of the laser diode device.
In a further modified form, the slot 25 may be provided
in the lateral part of the supporf 19, and not in-the
10 upper part as shown in Figure 11. |

The present invention is applicable to light
propagation devices employing fibre for audio.and communi-
cation uses, and is most effective when applied.to laser
diode devices hav1ng a 51ngle-mode optlcal flbre of small

15 core dlameter.



ri ng-shaped sealing wall and a pedestal po

optical fibre for receiving light enmitted framthe |aser

CLAI MS. 1. - Alight emtting device including: a stemhaving a

chi p,—=an
di ode chiBo4g

upre dunce for s securiro e oppical o TNMIUMIIMBRINT o 2 |

ch™ and therhirbse gui de; an aperture providéd i'n Sai' st

fixing material which is supplied into said aperture for

pgort neans; and
10 securing the

phot o- coupl @d end of tAhd isptt eatifiing device iheladibngurea saed fi xing
mat er.i al conpletely surrounding said optical fibre and conpletely filling
sai d apertuhavihg a ring-SHapgd saalinqgval bdandcaopddegtad pbataoh; 15
wherein said aperture is a hole having 'a circul ar.cross section. 3.

“A light eni atilagedeBiadencivirli mp tepkican fiibre 2fopheeeehvingdlightng

material conprises a resin or_ a brazhgg material . 20
enitting deeMd&tede fimdha asgmiede

A i ght

N . 4. .
cFhipi 32 afibEpenuéfde BArcl aim 2,

wherein_a slot which i.s contjguous formed in said suggort nmeans with said

hol e,

sdi d

J
SPGRIIAYitHF (WPTITRtI A ¥Rty FhRersaR

foRgatard hol e.

wall; support means mounted on the pedestal portion

between the laser diode chip and the fibre guide; an

K,; aperture provided in said support means; and fixing

- material which is supplied into said aperture for

10 securing the photo-coupled end of the optical fibre

Within the aperture, said fixing material completely

surrounding said opticél fibre and completely filling

said aperture.

2. A light emitting diode accordiﬁgltp.claim,lh

15 wherein said aperture is a hole having & circular

cross section.

or a brazing material.

3. A light émitting device according to claim 1

or 2, wherein said fixing material comprises a resin

20 4. A light.emittipg deﬁicefaccording to claim 2 -

or claim 3 as dependent on claim 2, wherein a slot which

is contiguously formed in said support means with said

- hole, said slot serving to inject said fixing-material

along said hole.

25 5, - A light émitting diode according to claim 4,

- wherein said slot is formed on’the-ﬁpper surface of

said support means.
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25 5. ~ Alight enitting diode according to claim 4, i t d
slot is fqorned on the upper surface of said support = 12- 6 '
A lighy Y ting device according to claim4 or 5, mmm"ma"mm@ of

sai d sf@p s smaller than the dianeter of said hole.*7.¢ L " u ht

1tti evice according to claim2, 5- mhefein a port is contiguously .~
formed in said support. neans with said hole, through which port said fiXings-
material is i@jected i nRoldght Ralictithg device Adegldiregitdi apadaviace
according to claim?7, wherein said port is forned on the upper surface of

10 sai d suppoot Beawber@in the width giff samd tshwt dievi smabhtenr thag tbecl ai m
4, wherein the rear part of the support is provided with an inclined

surface to aséismetart pé sppd dtlieon of the fixing material. 15 10. .

A light emtting device including: a stemhaving a ring-shaped sealing

wal | and a pedestal porfi daght eRd&tinDAL D AEPHPIRT atOf Fhadmf gy
receiving light emtted fromthe |laser diode chip;_a fibre_guide for

" securing Phe SPErEaR fi BPELi i St IROMF IUURLE hEEES bt i $RyE aF FPPSEBpor t

ngans nmounted on the, gdestglh% rtiqﬂlbet (ﬁ&}éﬁalaser gigdgichig and the

.w

means wili sai e, roug port s Xin

material is injected into said hoie. |
8.. A light emitting device according to claim 7;
wherein said port is férmed on the upper surface of \;)

10 said support means. o |

9. - ‘A light emifting device according to claim 4,

wherein the rear part of the support is ptovided with

an ‘inclined surface to assist in the.application of

the fixing material.

15 10. A lighf emitting_devicé including: a stem
having a ring-~-shaped sealing wall and a pedestal
portion; a laser diode chip; an opticai fibre for
fedeiving light emitted from the laser diode chip;

a fibre guide for securing the opticallfibre in the
20 ring-shaped sealing wall; support'meaﬁs mouﬁtéd on the
| pedesial portion between the. laser diode'chip and the
fibre guide; a groove.brovided in said sﬁppoft means}
and fixing material which ié supplied into said groove _
for securing the photo—cdupled end of the optical fibre

25 within the groove, said fixing material éompletely >

surrounding said optical'fibre and completely filling

said groove. _ -



A

fibre gui-de; a groove provided in said support neans; and fixing materi al
which is supplied into said groove for secu m“ﬂ“‘ ‘ﬁupl ed end of
“t’he optical fibre,25 wthin the groove, ‘“‘w co IQ
surroundi ng said optlcal fibre and conpl ete y ftl I‘lng said groo

- 11, A light emtting device according to claim 10, wherelrmm said
ngove is rectangular in- cross sectﬂ@h and sald optical fibre is centrally
| ocat ed mnthln sai d grogQve ght emtting device

const ruct ed! Subst ant i & I19‘9§§ ﬁ%&%“&e%‘i"d’é‘d %qwaé'f%r*e‘?\c‘éli‘b‘“ah%' as
illustrated jn Figures. 5 to I gure 9 .or ures 10 and, 11, or Figure
12 of the éﬁ%%ﬁ%éﬁy?ﬁéddﬂ§ﬂpﬂésls re angular 1 cross section,

and said optical fibre is centrally located within said
groove.

5 12. A light emlttlng dev1ce constructed
substantlally as herein descrlbed with reference to
and as illustrated in Figures 5 to 8, or Figure 9 or
Figures loland 11, or Figure 12 of the aceompanying

drawings.




