DESCRI PTI ON  ASSEMBLI NG METHOD OF LIGHT EM TTING DEVICE 5 Technical Field
The invention relates to an assenbling nmethod of a light emtting device
having a construction in which a light enitting elenent is enclosed by a
package. Background Art 10 In recent years, sem conductor |asers have been
used in various technical fields. For exanple, they are wused as |ight
sources in an optical disc recordhagéripprefuci ng apparatus, a display
apparatus such as a laser display or the like, a |laser printer apparatus,
15 and a |ight comuni cating apparatus. Hitherto, sem conductor |asers of
an Al GaAs system Al GalnAs system and Al Gal nP system have al ready been
commerci al i zed as ARSEMBIANGE MIETHODIOH dSHFHT EMITTENEMEWEE S, it 1S
dermanded to conmercialize a sem conductor 20 | aser of a GaN Gal nN system
which can emt a |aser beamof a further short wavelength. It has been
proposed to use such a GaN Gal nN system sem conductor in an optical system
for $Pecordi heghepeatiuRietd for exanple, a high density optical disc
(Blu-ray Disc) of the next generation. 25 The sem conductor |aser is
general Iy encl osed inT %W@&gg"é’q Rebrder §o agr ageppbhimadedinast ofnpuriti es
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the Conventifgﬁ% é%@%ting element is enclosed by a package.
Background Art
10 In recent years, semiconductor lasers have been
used in various technical fields. For example, they are
used as light sources in an optical disc
recording/reproducing apparatus, a display apparatus such
as a laser display or the like, a laser printer apparatus,
15 and a light communicating apparatus.

Hitherto, semiconductor lasers of an AlGalAs
system, AlGalnAs system, and AlGaInP system have already
been commercialized as such semiconductor lasers. In
recentyears, it isdemanded to commercialize a semiconductor

20 laser of a GaN/GalnN system which can emit a laser beam of
a further short wavelength. It has been proposed to use
such a GaN/GaInN system semiconductor in an optical system
for recording/reproducing, for example, a high density
optical disc (Blu-ray Disc) of the next generation.

25 The semiconductor laser is generally enclosed in
a package in order to prevent adhesion of impurities or the

like and various kinds of packages are used. Among them,



package light emtting device will now be described hereinbel owu th
reference to Figs. 10A, |1 0B, 11A 11B, 12A, 5 and 12B. <Chip nounting
Step> First, as shown in Fig. 10A, a seniconductor |laser 101 such as

Al GaAs system sem conductor |aser of a band of 790 nm Al GalnP system

sem conductor |aser of a band of 650 10 nm or the like is adhered to a
predeterm ned position on a submount 102 by a Sn sol der. <Di e-bonding

st ep> Subse? | BackRgS hbreRe &F gthe OBpst heldebyouned packagesli e- bonded
to a predeterm ned position on a heat sink 15 105 provided for a fixed
plate 104. In this i MYfrRenhinggnethed o5 thedcervertbemaliGANagent 103.

<Past e hardeni.ng.step> Subseguent | as sho in Fi 11A, the adhesive
RE  Ehphe dey g

agent 103 iRARF%Ren O TP oMY FSe st RO RS 2#FFTibed shown in

Fig. 11B, t . e in 1 re c ect ed an Au wire
107. <Sea|llt%ecisitmegpi>gh%ﬁ%éj:g(%% %é%ggsfﬁ'o%ﬁf ?ﬁRFﬁg"%qg%';lﬁE’apa‘bs is 25
elecdrical lygpngeisied to the fixed plate 104 in an oxygen (dry oxygen) .
at nrosphere from whi ch noi sture (H20) has been renmoved . Thus, as shown in

Fi g. lZB,t{ghi%“ﬁdﬁﬁ%@%?%éﬂéﬁg emtting 2 device in which dry oxygen has
been sealed is conpleted. In the sealing step, as a gas (substitute gas)
whi ch is seal ed First, as shown inFig. 10A, a semiconductor laser
101 such as AlGaAs system semiconductor laser of a band of
790 nm, AlGaInP system semiconductor laser of a band of 650
10 nm, or the like is adhered to a predetermined position on
a submount 102 by a Sn solder.
<{Die-bonding step>
Subsequently, as shown in Fig. 10B, the submount
102 is die-bonded to a predetermined position on a heat sink
15 105 provided for a fixed plate 104. In this instance, an
Ag paste is used as an adhesive agent 103.
<Paste hardening step>
Subsequently, as shown in Fig. 11A, the adhesive
agent 103 is hardened.
20 {Wire-bonding step)
Subsequently, as shown in Fig. 11B, the submount
102 and a lead pin 106b are connected by an Au wire 107.
{Sealing step)>
Subsequently, as shown in Fig. 12A, a cap 108 is
25 electrically welded to the fixed plate 104 in an oxygen(dry
oxygen) atmosphere fromwhichmoisture (H,0) has been removed.

Thus, as shown in Fig. 12B, the CAN package light emitting



In the CAN package light emtting device besides dry oxygen, a N2
(nitrogen) gas, an Ar (argon) gas, a He (heliun) gas, 5 or m xture gases
tonsisting of N2 and 02 is generally used. Although rarely disclosed
because of a recognition as know how, there is a deteriorating nmechani sm
which is caused by reactive growth between gases which are generated from

installed pgédscénth Wididh BhLd:iigen HABerledCseahRG! sCcBRBi e egheat
energy and |ight energy can "be nentioned as energy sources. It has been

known that on tRetdwdl iafg prepeiasya §ak b iitifreSgRS) whilch Dasehseal fective
as a counterneasure for such a deteriorating mechanism According to the
know edge ofintthe CANpatkagediigHibemhietpngsdnticevestides, dry oklrgetAN package
light emtting device having the GaN Gal nN system seni conduct or | aser of

t he 405nm bait {sitrogénttgaed dy Arhdéangownbiang adiehddelimm)i gaed above,
there is such a problemthat in such a light emtting device, a deposit is
forn®d in oF mjRtund gese§ onpbeting off Neand &niivd sepersylivaverdiol and a
drive current fluctuates periodically in_accordance with a driving time.
Therefore, the inventH@’%glﬂh%aﬁJe%e‘i%s?%‘?%ﬁ@iB‘ﬁcﬂ‘zi% @%afti ned in order to
I nvestigate the causes of the cregbi on of such a deposit, so that they

obt ai ned t rf';“e“%n#&%ﬁsr?&‘%&%u STEDS ® EpsGating f'ﬁf’ﬁﬁﬁiﬁﬂl y in the
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generated from installed parts and their materials.
10 Besides electric energy, heat energy and light energy can
be mentioned as energy sources. It has been known that a
method of properly selecting the substitute gas is effective
as a countermeasure for such a deteriorating mechanism.
According to the knowledge of the inventors of
15 the present invention, if the CAN package light emitting
device having the GaN/GaiInN system semiconductor laser of
the 405nm band is manufactured by the assembling method
mentioned above, there is such a problem that in such a 1ight
emitting device, a deposit is formed in a light emitting
20 portion of the semiconductor laser 101 and a drive current
fluctuates periodically in accordance with a driving time.
Therefore, the inventors of the present invention
have examined in order to investigate the causes of the
creation of such a deposit, so that they obtained the
25 following knowledge.
(1) The deposit is formed only in the light emitting

portion when the semiconductor laser 101 is driven.



(2) The Ag paste is not directly cone into contact wwth the sem conductor
| aser 101. Further, no Ag is contained 5 in the deposit. Therefore, the
treation of the deposit is not caused by such a phenonenon that the Ag
paste is diffused into the sem conductor |aser 101. The inventors of the
present invention have made a further exam nation on the basis of the
above know edge, 10 so that they found out that an Si organi c conpound gas
whi ch |'s gefrerefere r othe herogtbertef akize femPdiaks i@ coppotien gas adhered
to the fixed plate 104 reach the light emtting portion of the

seni conduct AnFeERed ¥ith ohkGhleact on an emitted |aser beam so that the

deposit is formed. 15 Theref to pr. the deposit from bei f or med
n the 11 gnt GADtiTAS ADPREGA OF Ao CIGRCCONAHRTD Lh b eaRtaGE, Wil ne

asserbl 1 ng 5L gk Qlod I GANYENLLONBL CAN;. ARCaqe, LIORE ehlibifigadevi ce,

iI'nventi on proposes "an asse ng- nethod of a

gy e {(]0¢x20adBuLaR  WRKERYraRe 04° cERAILATy2 iR LopBEaY! ded bet een

the Wire bonding step and the sealing step. 1 he ozone

cl eani ng stgpr BhaRAAWY sBrntd'8haRBhkbaBAtdt thEe AY §agPe idWEpEheBa | N the
ozone cleaning step, ‘as shown in Fig. 13, while supplying an ozone 25 (03)

gas, ultraviptettiaySericondiicehatedsde 1dhe. f i xed plate 104 by a xenon
| anp. Thus, activated ozone collides with a surface of the Ag paste and a

surface of the fixed Thatiavéntodsaofl tdre Preseganicveniim haviesmadeonposed.
An Si element is converted into SiO2 and becones a stable substance. A
a further examination on the basis of the above knowledge,

10 so that they found out that an Si organic compound gas which
is generated from the Ag paste and an Si organic compound
gas adhered to the fixed plate 104 reach the light emitting
portionof the semiconductor laser 10l andreact onanemitted
laser beam, so that the deposit is formed.

15 Therefore, to prevent the depesit from being
formed in the light emitting portion of the semiconductor
laser 101, in the assembling method of the conventional CAN
package light emitting device, the applicant of the present
invention proposes an assembling method of a 1ight emitting

20 device whereby an ozone cleaning step is provided between
the wire bonding step and the sealing step.

Fig. 13 shows the ozone cleaning step proposed
by the applicant of the present invention. In the ozone
cleaning step, as shown in Fig. 13, while supplying an czone

25 (03) gas, ultraviolet rays are irradiated to the fixed plate

104 by a xenon lamp. Thus, activated ozone collides with

a surface of the Ag paste and a surface of the fixed plate



hydro carbon portion of an alkyl group or the like is deconposed to CO
C02, or H20. 5 However, according to the above assenbling nethod, such a
problemthat parts of the fixed plate 104, the sem conductor |aser 101,
and the like are polluted again by the Si organic conpound gas bef ore
sealing occurs. Such recontam nation is particularly conspicuous in the

case 10 whef, Lhg 480 §obiad: & ROBBRRELE RHHEDYY . NEnRSOEESARA: [ rom the

cleaning step tot ng stepor in the ¢ ere a staylng period of

time fromthe completd®nmio 30, §h8WEBEMES 4 har ARl igtbdtandng. aAsa
met hod of avoiding the recontam nation, there 15 are considered (1) a

met hod of phedes | yateeh i pereiéerothen gzrRPe Greapi 68 t8hd {2keaiget hod of
realizing such an environnent that no Si organic conmpound gas i s adhered
onto the fd«eompbadd bo Che Cdke drefHyoe sealing. However, if such

ti me-dependent and environnental limtations are 20 provided in the steps,
such5a probl emthat Hewsvepr adggoridiingyto the@boveaassensl ingmetthobi.scl osure
of Invention It is an object of the invention to provide an assenbling
met hod of aSt¢lyhe eweblemgthay|rerhavefigthe| fixed phatdi LPfngthBeenent for
emtting light_ and_a package for enclosing at _|east the I%ght em tting

el ement, WhESBIFOREUCERT pta3eH| Wt o Prdvdift tdidefssi PoALYEPHeRAGPor med in
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recontamination is particularly conspicuous in the case
10 where the step using the Ag paste exists on the processes
from the cleaning step to the sealing step or in the case
where a staying pericd of time from the completion of the
¢leaning to the sealing is long.
As amethodof avoiding the recontamination, there
15 are considered (1) a method of promptly sealing after the
ozone cleaning and (2) a method of realizing such an
environment that no Si organic compound gas is adhered onto
the fixed plate or the like before sealing. However, if
such time-dependent and environmental limitations are
20 provided in the steps, such a problem that mass-productivity
deteriorates is caused.
Disclosure of Invention
It is an object of the invention to provide an
assembling method of a 1light emitting device having a 1ight
25 emitting element for emitting light and a package for

enclosing at least the light emitting element, wherein it

is possible to prevent a deposit from being formed in a light



To aeconplish the above object, according to the invention, there is

provi ded an assenbling nethod of a light 5 emtting device having a |ight

émtting elenment f or enmtting |light and a package f or enclosing at |east

the light emtting elenment, wherein the package is sealed in an ozone

at nosphere and |ight having a wavel ength of 400 nmor less is irradi ated

10 into the seal ed package. According to the invention, in the assenbling

met hod of témditiipy powtiompficthe elhgivi nemitieing ghlement twiighowt ement f or

emtting the light and the package f or enclosing at least the |ight

em tting el @Msitng siefkeriorapheik e MasyPEeAPELTYHEY he ozone at nosphere

and the |ight having the wavelength of 400 nmor less is irradiated into

the seal ed package, VRAFGCCTRLISH Hheqhovg oBIgShr AR t&FR%ing in

t he package, can be prevented w t hoyt _providin he tine-dependent and

envi Fonment IV ETT9ht FBRES 1P PREVAHEAEn S5oaPPLER AT PER BIOBF ani ngs

Fig..1is a I |_ Vil 1,.N f tion of a
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i nvention. | [ ' | e of an
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25 assenblin N package Tight emtting device actCording to
the first esgeigentywdrdfie i nvention. Figs. 3A and 3B are schematic

di agrans showi ng the exanple of the 6 assembling method of the CAN package
light emtting devi cechepeekdigegitsddked iinsan eyt aembspherBean@vent i on.

n oS light having a wavelength of 400 nm or less is irradiated
10 into the sealed package. |
According to the invention, in the assembling
method of the light emitting device having the light emitting
element for emitting the light and the package for enclosing
at least the light emitting element, since the package is
15 sealed in the ozone atmosphere and the light having the
wavelength of 400 nm or less 1s irradiated into the sealed
package, vaporization of the Si organic compound existing
in the package can be prevented without providing the
time-dependent and environmental limitations in the steps.
20 Brief Description of Drawings
Fig. lis across sectional view showing an example
of a construction of a CAN package light emitting device
according to the first embodiment of the invention. Figs.
23 and 2B are schematic diagrams showing an example of an
25 assembling method of the CAN package light emitting device

according to the first embodiment of the invention. Figs.

34 and 3B are schematic diagrams showing the example of the

6



4A and 4B are schematic diagrans showi ng the exanple of the assenbling
nmet hod of the CAN package light emtting device 5 according to the first
enbodi nent of the invention. Figs. 5A and 5B are graphs showi ng results of
drive current f luctuation tests of the CAN package light emtting devices
in the first enbodi ment of the invention and a prior art. Figs, 6A and 6B
show SEN i . f LGN r.ls I rovided for
the CAN pachogants 4§ Wesdiid BECEng call pRERLGRTEGAC en BTy BEQHGERS, |2

nventi on 290t BEnpTiPER8 L1kl Gmbbds %&195@%@%3%%0&' ew;far

expl aining a construction o | at package light emtting device

accordi ng toatdi 18COR sembamditiRNEi8braRs sHeIHd @he dRampBs.oB8Anko 8C are
schemati c di agrans showi ng an exanple of an assenbling nethod of the flat
package |i gaésemblindretdd 6€ Hite WAN packagkhtigiet @t tarihaddewtiteof the

i nvention. Figs. 9A and 9B are schematic di agrans show ng an exanple of
t he \ssenbl acgon@iimgdothehiifst @nbpaiveget bfgtihe emventiepn20 #dgsce
according to the second enbodi nrent of the invention. Figs. 10A and 10B are
schemati c dPAgrRGESE crrex@raphs nghowengaseewbt&ngfnérhve obrrast
conventional CAN package light emtting device. Figs. |IIA and 11B are
schemati c dfbgetaatien gﬁséﬁm%FhP@N package H@gﬂlﬁge%ﬁw gevigees
conventional 25 CANIpack e light emtting device - 12A and 12B are
schemati c d+% E’%ﬁ i °tfhEh§s§‘é F%@“rf%‘fq'n%dpﬁri"rt%

t K ht d 7.13 h [
i agr am  orFL561 b 7 age#o%awge%%;# fa8 sebrennelRerealerorfng met hod of
the Sonventé&nﬁlm%pgf kﬁggers provided for the CAN package l1ight

emitting devicees in the first embodiment of the invention

and the prior art. Fig. 7 is a cross sectional view for
explaining a construction of a £lat package 1light emitting
device according to the second embodiment of the invention.
15 Figs. 8A to 8C are schematic diagrams showing an example
of an assembling method of the flat package light emitting
device according to the second embodiment of the invention.
Figs. 9A and 9B are schematic diagrams showing an example
of the assembling method of the flat package 1light emitting
20 device according to the second embodiment of the invention.
Figs. 10A and 10B are schematic diagrams for explaining the
assembling method of the conventional CAN package light
emitting device. Figs. 11A and 11B are schematic diagrams
for explaining the assembling method of the conventional
25 CAN package light emitting device. Figs. 12A and 12B are
schematic diagrams for explaining the assembling method of

the conventional CAN package light emitting device. Fig.



light emtting device. Best Mbde for Carrying Qut the Invention 5

Enbodi ments of the invention will be described hereinbelowwth reference
to the drawings. Fig. 1 shows an exanple of a construction of a CAN
package light emtting device according to the f irst enbodi ment of the

I nvention. As shown in Fig. 1, this light emtting device conprises 10 a
sem conductor | aser 1 and a CAN package 2 f or enclosing the sem conductor
| aser 1. The3 GANapachemat 2cobimgriaedor explaininglan @z®ne otefiningg t he
sem conductor laser 1 to a predeternmned position;, and a cap 4 for
covering t hetepdnithmasgenblingaethod ofethe sopyentioag i) pagkags The
fixed plate 3 has a, di sk-11ke shape and is nade of a netal such as Fe, Cu,
or the |ikelighheamittiRa 42Y%C®r ovi ded on one principal plane of the f

i xed plate 3.  The_heat sjink 5.is de, of mat erial having el ectrical
conduct i vi t §e€h MO g%? éﬁfr%+n?h Ut ke ﬁpgﬁ?géﬁﬁ of the 20 heat sink 5

IS cgat ed with, for e%rgmé)&%% 3 SO‘?Af 3*%%%%{}? inswq_qrieggddggégiﬁgg heat

si nk®5. The subnount [ urthér, the Sémni conduct or

laser 11 s APelffle1 SPLA ENTCRRENY £6. +ABCPAPLAGAIUTHY, naZhbyd 1S a I

-group nitrrdé sem conductor 1aser, or “exanp a inN"system 25

sem conduct 9 xA%R1e JPLcEREELhEERA b & AN\ SFBkANE SNiHHRNemEeFiLAGNdUCt OF
| aser of a band of 405 nm Three |ead pins 7a, 7b, and 7c are provided f or

8 the f ixedeplodackor@iany t6 B EIRitcehbodimbneopltdiecidverdgonl ead pin
7a is electrically connected to the heat sink 5.
As shown in Fig. 1, this light emitting device comprises
10 a semiconductor laser 1 and a CAN package 2 for enclosing
the semiconductor laser 1. The CAN package 2 comprises:
a fixed plate 3 for fixing the semiconductor laser 1 to a
predetermined position; and a cap 4 for covering the
semiconductor laser 1 fixed to the fixed plate 3.
15 The fixed plate 3 has a disk-like shape and is
made of a metal such as Fe, Cu, or the like. A heat sink
5 is provided on one principal plane of the fixed plate 3.
The heat sink 5 is made of a material having electrical
conductivity éuch as Fe, Cu, or the like. A surface of the
20 heat sink 5 is coated with, for example, Au. A submount
6 is adhered onto the heat sink 5. The submount 6 is made
of Si or A1IN. Further, the semiconductor laser 1 is adhered
onto the submount 6. Thesemiconducterlaserlisalll-group
nitride semiconductor laser, for example, aGaN/GaInN system
25 semiconductor laser, more specifically, a GaN/GaInN system

semiconductor laser of a band of 405 nm.

Three lead pins 7a, 7b, and 7c are provided for



The Lead pin 7b is connected to the submount 6 by a wire 8. The wire 8 is
made of, for exanple, an electrically 5 conductive material such as Au.
Spacers made of glass of a low nelting point are provided between the | ead
pins 7b and 7c and the f ixed plate 3. Thus, the lead pins 7b and 7c and
the fixed plate 3 are insulated and it is possible to prevent the

2t mospher e 11 0B el P! B0 LG, CAN ASkAge 2o 1, FRGY Alo L des Leadggins 7

7b, and 7c or “exanpl e’ nat erial “havi ectrica

conduct i vi tye 3G 09 3 HeotBichityl LfineIbEaaP thd'deat SihidLi cal

shape in whic opening 1s close 'S made of, exanpl e, a netal

such 15 aspfe Mad Wid Ihe i ife AR Yo thR GRibnbunt Bl BYed with, for
exanple, Cr. The fixed plate 3 nentioned abovel s adhered onhto the opening

side of thegcapne anded d IighimAdd At ifter Helnigd), hd edtwidalhe | aser
beamemtted fromthe sem conductor laser 1 is provided on the side

opposi t e t oc@ddddiel v amd ter s Desuchhas| Aght Spdcers imglep@ft gdass bés a
circular shape and is covered with sealing glass 10 made of gl ass

conpri si ng & used mgpldritrg poibitghrer pnewidedrbetesen aisadeadapdmnisalib 1t is
preferable that the sealing glass 10 is coated with a nonreflective | ayer.
25 An assenid nte At ddeofixed pARtpadkadthus ghihe dad pdgsddvi @aadaccor di ng
to the first enbodiment of the invention will now be described with

ref erence t& AR theafigegdpplafe 3marg Angptptegsl anddity150BRAEPAGLISt ep>

to prevent the atmosphere from entering the CAN package 2.
10 Each of the lead pins 7a, 7b, and 7c is made of, for example,
a material having electrical conductivity such as Fe, Cu,
or the like.
The cap 4 has a cylindrical shape in which one
opening is closed and is made of, for example, a metal such
15 as Fe or the like. A surface of the cap 4 is plated with,
forexample, Cr. Thefixedplate 3mentionedaboveisadhered
onto the opening side of the cap 4 and a light extracting
portion 9 to extract the laser beam emitted from the
semiconductor laser 1 is provided on the side opposite to
20 the opening side. The light extracting portion 9 has a
circular shape and is covered with sealing glass 10 made
of glass comprising fused quartz of high transmittance as
a base material. It is preferable that the sealing glass
10 is ceoated with a nonreflective layer.
25 An assembling method of the CAN package light
emitting device according to the first embediment of the

invention will now be described with reference to Figs. 2A,



First, as showmn in Fig. 2A, the sem conductor laser 1 |Is adhered to a
predeterm ned position on the submount 5 6 by an adhesi ve agent. For
exanpl e, a solder of Sn, SnPb, AuSn, In, or the like is used as an
adhesi ve agent. <Di e-bondi ng step> Subsequently, as shown in Fig. 2B, the
subnmount 6 is adhered to a predeterm ned position on the heat sink 10 5
byan adhesi ve agent 11. AnAg paste is used as an adhesive agent 11 here.
The adhesi vZBagaht 3H, i4Anoandi#Bted to the Ag paste but a solder of In or
the like can be used. By wusing the solder as an adhesive agent, an anpunt
of Si organi¢hiponpauhingastedrch is generated fromthe adhesive agent in
15 the CAN package 2 obtained af ter the sealing can be further reduced.
Thus, the creation of FiRet deap&SHoWN i Fhe- LAgHhe s/RienPr o 18ReBf t he
sem conductor |l aser | can be further prevente <Past e hardeninggstep> 20

subsequent | ¥, 15 2URRRE (49 B redgtermdngd BostEion an the FYPHIPRENed.

<W r e- bondi st ep>..Subsequent .y, as_shown in Fig,.3B._ t su nt 6 and
The Fead i i aR AU RER Aary « RErurranRlS s SandPr df SpipShPb.
Subsequent | S o] [ [ 4A .t 4_1s he fixed plate
3 by, f or %&%ﬁbl%&'pﬁg g?%ﬁ %$%Q}Si%sﬁgﬁg?n%ﬁi%dggpggﬁg%é%%éy ozone) P

at nosphere 2ﬁ£gnggﬂ&{hgmg%é§yre (H20) has been renoved. The sealing gl ass
10 has

Subseguently, as shown in Fig. 2B, the submount
6 is adhered to a predétermined position on the heat sink
10 5 by an adhesive agent 11. An Agpaste is used as an adhesive
agent 11 here. The adhesive agent 11 is not limited to the
Ag paste but a solder of In or the like can be used. By
using the solder as an adhesive agent, an amount of Si organic
compound gas which is generated f£rom the adhesive agent in
15 the CAN package 2 obtained after the sealing c¢an be further
reduced. Thus, the creation of the deposit in the light
emitting portion of the semiconductor laser 1 can be further
prevented.
<Paste hardening step>
20 Subsequently, as shown in Fig. 3A, the adhesive
agent 11 is hardened.
{Wire-bonding step>
Subsequently, as shown in Fig. 3B, the submount
6 and the lead pin 7b are connected by the wire 8.
25 {Sealing step>
Subsequently, as shown in Fig. 4A, the cap 4 is

adhered to the fixed plate 3 by, for example, the electrical

10



previously been adhered to the light extracting portion 9 of the cap 4.
For exanple, the glass of a low nelting point 5 is used for adhering the
sealing glass 10. <QOzone cl eaning step> Subsequently, as shown in Fig. 4B,
i ght having a wavelength of 400 nmor |ess, for exanple, ultraviolet

rays are Irradiated into the CAN package |light emtting 10 device through

he 1iah . . 5 Th : : : .
EérSanES Comtfie o P S he I 97oteL v aies LB ER ( hg”
e r to.. it [ | . i
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source. An g{ﬁ@qﬁy g%%tna%ﬂ@%ﬁntagﬁﬁﬁhﬁﬁcﬁgt@a&i&l@epo§lti%9§ni c

conpound d argely on a nateri set 1 ntto'the CAN package

2, a wor ki ngr @RI EQHNENT poRNklk e kR gPRs 8 BF HafowRleady 3y pyeheht _
changes in proportion 20 to a vol une of %AN package 2. Such a phenonenon is

deriyed friogmiden Bodt eadierigs' thell sedehegisglassator at ed vapor pressure
does not depend on a volune. Therefore, it is preferable to properly

sel ect irraghadneg:leanliig astsep accordance with the installing parts and
a package size. 25 An exanple of the irradiating conditions are nentioned
here. Assumi ng that fSubsspiextly, tdse sBaNnpiokRye. 4B. dighfiahavéng. 6 mm and
the irradiation light is the 11 ultraviolet rays, illum nance of the
i rradi ati ora [WayRlength @fe 408 Mo O5e 1956 . nfpEnexanBalan PHERAVAPIAE time is
sel ect ed rays are irradiated into the CAN package light emitting
10 device through the light extracting portion 9. Thus, it
is possible to prevent the Si organic compound gas from
existing in-the CAN package light emitting device or to
suppress its concentration to a level which does not cause
any practical problem. For example, a xenon lamp is used
15 as a light source.
An amount of contamination sources containing the
Si organic compound depends largely on a material which is
set into the CAN package 2, a working environment, and the
like. An out-gas molecular weight changes in proportion
20 to a volume of CAN package 2. Such a phenomenon is derived
from the Boyle-Charles' rule because a saturated vapor
pressure does not depend on a volume. Therefore, it is
preferable to properly select irradiating conditions in
accordance with the installing parts and a package size.
25 An example of the irradiating conditions are

mentioned here. Assuming that a diameter of the CAN package

2 is equal to 5.6 mm and the irradiation light is the

11



to beg 5 mnutes or nore, preferably, 15 mnutes or nore. Naturally, the

i nvention is not limted to those irradiating 5 conditions. By irradiating
the light having the wavel ength of 400 nmor less into the CAN package 2
as nentioned above, activated ozone is produced and collides with the Si
organic conpound. The Si organic conpound is deconposed and becomes 10
Si2 which is stabilized, that is, which is hard to be vaporized. Since
stabilized ﬁﬂ?avzsolmﬂne:r@rﬁ I ;llnumioaupbedf triod caudagld adfionh@ightoigani ¢
conmpound adhered Into the CAN package 2 and the Si organi c conpound

cont ai ned |seldmteddhds debagbmm’aind ho iAyashisttdng tine is keleched are
changed 15 to Si02 -in this position. Therefore, such a situation that
stabi|ized B10% i% MmaigEd oo mOKe . OEFB§&§33M r 4ACMEBUERE OPJEP¥Eon of the
light emtting portion of the sem conductor |aser 1 does not occur. A
subst ance dia¥weahlr shedmysh tigpisRotsl ipikigliotdoss Tempdiatingpo and
becones a substance 20 whi ch does not cause deterioration in

charct eri TIRELGFO"E he seni-conductor laser 1. Thus, the creation of the

deposit on the edgengjrrif aedloflc tthsFt%?e gl?&u&tag&néa%ﬁén%a fexl? +h Prevent ed

and the deterioratio arac cS m co aser 1 can

be prevent e:f; 400 Al Y gb@g i I%gl %&ril?e ke 2 pac&tﬁlaﬁehnéfﬁ&éon the

foll owi ng effects can be obtal ne age 2 is sealed in the

dry ozone I1Z2.@fy0soieLentnt bheahibehladbubnyibbe mzﬁtﬁamhoﬁéaﬂﬂg nm or

less is irradiated into the sSeal ed CAN package 2 through
compound. The Si organic compound is decomposed and becomes

10 Si0, which is stabilized, that is, which is hard to be
vaporized. SincestabilizedSiO;is inherentlynon-coupled
molecules of the Si organic compound adhered into the CAN
package 2 and the Si organic compound contained in the
adhesive agent of the Ag paste or the like, they are changed

15 to Si0; in this position. Therefore, such a situation that
stabilized Si0O, is changed to the out-gas and reaches the
position of the 1ight emitting portion of the semiconductor
laser 1 does not occur. A substance of the hydro carbon
system is changed to CO, CO;, and H;0 and becomes a substance

20 which does not cause deterioration in characteristics of
the semiconductor laserl. Thus, the creationof the deposit
on the edge surface of the semiconductor laser 1 can be
prevented and the deterioration in characteristics of the
semiconductor laser 1 can be prevented.

25 According to the first embodiment of the invention,
the following effects can be obtained.

Since the CAN package 2 is sealed in the dry ozone

12



the Light extracting portion 9, the vaporization of the SiL organic
conpound existing in the CAN package 2 can be 5 prevented w thout providing
the tine-dependent and environnmental limtations in the steps. Thus, the
creation of the deposit in the light emtting portion of the

sem conductor |aser 3. can be prevented w thout causing the deterioration

[ - ductivity. T teri,al .handli 10 b iml i f.ied dth
0SS UYLy TRl AL 0 0G0 08 51 I Whhoged e,
o 400, M 58 ARSI 0L 1 N BRRIRG Rl Y eobe |1
dedi cat ed %?\%gth‘r ek@%a&%@ilgc][%f@i‘éﬂg) 3 tie'c%a\}%ﬂﬁé’éﬁofx i %{1 thaesEAN

package 2. efore, the str ure of the package t emtting

devi ce Canoc?)?giéﬂﬁ)'écﬁrhﬁ&m@@xié‘@iﬁﬁsiﬁ Ohe t B8N PBaERaGEN2 DEas ePECEd. The

I nventors he present invention have conpared and exam ned the CAN
packgge | i ghtewdntdd NG €l € CprdPi@Leer ehadtine tdepéndsast endodi ment of the
i nvention and the conventional CAN package |ight emtting device. The
convent i onaén¥Bomackisar 1 mghe tdonstimghdaters .haThheetharanadatonr ed by

t he foregoing assenbling method fromwhich the ozone cleaning step is

om tted. 25fFithe, depesinvimttre bighheepitbting povehen ot peef orned a
drive current fluctuation test (APC aging) under conditions of a detection
out put of 3Temiverducterfasest drean beopreveutesiyithut kepsing 861t of the

drive current fluctuation test in the CAN package Iigrh_t em tti r_lg devi ce
deterioration j.nmass-product::.v:.ty. The material handling

10 can be simplified and the mass-productivity can be improved.
Since the light having the wavelength of 400 nm
or less is irradiated into the CAN package 2 through the
light extracting portion 9 provided for the cap 4, it is
unnecessary that a dedicated window for the ozone cleaning
15 is provided for the CAN package 2. Therefore, the structure
of the CAN package light emitting device can be simplified
and the costs of the parts can be reduced.
The inventors of the present invention have
compared and examined the CAN package light emitting device
20 according to the first embodiment of the invention and the
conventional CAN package light emitting device. The
conventional CAN package light emitting device has been
manufactured by the foregoing assembling method £rom which
the ozone cleaning step is omitted.
25 ' First, the inventors of the present invention
performed a drive current £fluctuation test (APC aging) under

conditions of a detection output of 30 mW and a temperature

13



according to the first enbodinment. Fig. 5B shows a result of the drive
current fluctuation test in the conventional 5 CAN package |light emtting
device. It will be understood fromFigs. 5A and 5B that although the drive
current fluctuates in association with the elapse of tinme in the

conventi onal CAN package light emtting device, the drive current does not
fluctuate in association wth the elapse 10 of tinme in the CAN package

i ght em ttéMoeaieVi CEigCcCcBAdERgwst & kBeullkr 6 enbodiciiwat civikehs constant.
Subsequently, the inventors of the present invention observed the edge
surface of filecumtivndiestoin thecfAh\pagkarMliSbinamagtitnegcdevhce

M croscope)with respect 15 to each light emtting device after conpletion
of the drivaccerdingito Ebe firgt egb o SENG- nal SR ReTefght emitting
portion of the CAN package light_emtting device in the f irst epbodi nent.
Fig. 6B shdk téleséﬁlli"ﬁaﬁgrﬁ?n Hel 1¢ 5PR L% t15 5y 180 th6r FPoReRF LRt

Frae "o MESRAR IS bt s ERL G BBL B 3 L B EERRE O, O
Gopost i b HEe kgl (9 AR Lode a fAloRall B0 ae il GRedabd Lor LT ohe
em tting deﬂi@@ﬁﬁ%%é&&%ﬂd&f St RdeNanke S¥PEeANCRh! ¥ne

conposi tions eposit ormed 14 i-n the I'fght emtting portion of
the conventéoiigdn €A PRS0 Backhgll 1 eght il €BYd GR WIS 2hal g2ede The

anal ysi s showed .
current does not fluctuate in association with the elapse
10 of time in the CAN package light emitting device according
to the first embodiment but is constant.

Subsequently, the inventors of the present
invention observed the edge surface of the semiconductor
laser by an SEM (Scanning Electron Microscope)with respect

15 to each light emitting device after completion of the drive
current test.

Fig. 6A shows a SEM image of the light emitting
portion of the CAN package light emitting device in the £irst
embodiment. Fig. 6B shows a SEM image of the 1ight emitting

20 portionof the conventional CANpackage lightemittingdevice.
It will be understood from Figs. 6A and 6B that although
the deposit has been formed in the light emitting portion
of the conventional CAN package light emitting device, no
deposit is formed in the light emitting portion of the CAN

25 package light emitting device according to the first
embodiment.

Subsequently, compositions of the deposit formed

14



that .t he deposit is a substance conprising Si and 0 as main conponents and
has a refractive index different fromthat 5 of the atnosphere. Therefore,
a reflectance on the edge surface of the sem -conductor |aser fluctuates

i n dependence on a thickness of deposit. A periodic fluctuation of a

t hreshold current value of the sem conductor |aser can be qualitatively

h 10 b) || I 15 | d in =
ig?é?nalrfgoig‘cﬁ Ligns i J&?%%ts'r E%g&é?%%%%gf%mtfpe%&@faﬁgggﬁ from
su i
emgt ting deV| et aegrg:lo txﬁ{‘ﬁ%tvg. thggégc%%%li%%%d ?rt)ehrﬁo\afé)l 3 ﬁegl %ggﬁ?%io% wi ||

now be desgiipedre ée s&wi@ aﬁgueseaﬁgar%&pf%&@ 4 hhatoRackags 20 |ight

en1tt|ng devi ce accor Ing to the secon odinent™ of the invention is

shown in Fi gomgdondists N nia’ B SefractiPbSindabtaefdriditg sden €Ragonpri ses:
a photodi ode I'C (Photo Diode Integrated Grcuit) 21; and a flat package 22

for sencl osenotidieaiptthsle MReZbfokeser refdecitandeaser tA6, edGea

mul ti prism 26, and phot odet ectors (photodi odes) 27a and 27b are mainly
nmount ed on #imef apde bdditoesl senCedhduthersemseafidluctuatkeasiar d2pendencel | - gr oup
nitride 15 sem conductor |aser, for exanple, the GaN Gal nN system

sen conductonr & asickmess ebedé¢posbtly, the GaN GalnN system seni conduct or

| aser of the band of 450 nm The
A periodic fluctuation of a threshold current

value of the semiconductor laser can be qualitatively shown

10 by the following relational expression.

threshold gain = internal loss +
1/(2 x length of resonator) x

Ln{l/(reflectance of front edge surface x

15 reflectance of rear edge surface)

A flat package light emitting device according
to the second embodiment of the invention will now be
described. An example of a construction of a flat package

20 light emitting device according to the second embodiment
of the inventicon is shown in Fig. 7. As shown in Fig. 7,
this light emitting device comprises: a photodiode IC (Photo
Diode Integrated Circuit) 21; and a flat package 22 for
enclosing the photodiode IC 21. A semiconductor laser 25,

25 ~a multiprism 26, and photodetectors {photodiodes)} 27a and
27b are mainly mounted on the photodiocde IC 21.

The semiconductor laser 25 isa ITI-group nitride

15



mul tiprism 26 guides the |aser beamreflected by, for exanple, 5 an optical
disc to the photodetectors 27a and 27b. The photodetectors 27a and 27b
receive the |aser beans guided by the multiprism 26 and output electric
signals according to the received | aser beans. The flat package 22
conprises: an enclosing 10 portion 23 for enclosing the photodi ode | C 21,
and sealing glass 24 which is stuck to the enclosing portion 23. The

encl osi ng poemicndictos basgacefévrecanpbs) nghée heGaphGalull csfesteé 21. The
sealing glass 24 is made of quartz having high transmttance. It is

pref er abl e sdmicomucket i hasef agsory dpe¢iftoat by, wihée GaMBabiNecti ve

| ayer. An assenbling nethod of the flat package |ight emtting device
accordi ng tevsiemssemierrdpeteieRser ehethe napdioh 490 INRow descri bed

with reference to Figs. 8A to 8C_ 9A .and 9B_ 20 <Chi p nounti ng_ step>
First, as SHOWHBHLIM 46 eddas thedaseshamt Bpilasked bys far %ﬁﬁ‘ég%ﬂvto a

d i ned jti h h di od IC 21 b ' I
LR PR SRR G DT P,
. At h, 2 ' [ ' toth
colder. AL IRIANLPLE 0N sl STRCEABEIDE 1l BRRHOUBLALEP 0 e

on the pholggliglenh br2he1 1 AERLAPHRE b SR s74RAQUGBELYa A8 Shown [ n
g. 8B, thee multi-prism 26 Is nount to a predetérmned position on the
phot odi - odety the received laser beams.

The flat package 22 comprises: an enclosing

10 portion 23 for enclosing the photodiode IC 21; and sealing
glass 24 which is stuck to the enclosing portion 23. The
enclosing portion 23 has a space for enclosing the photodiocde
IC 21. The sealing glass 24 is made of quartz having high
transmittance. It is preferable that the sealing glass 24

15 is coated with a nonreflective layer.

An assembling method of the flat package light
emitting device according to the second embodiment of the
invention will now be described with reference to Figs. 8A
to 8C, 9A, and 9B.

20 {<Chip mounting step>

First, asshowninFig. 8A, the semiconductor laser
25 is adhered to a predetermined position on the photodiode
IC 21 by using a solder as an adhesive agent. For example,

a solder of In or the like is used here as a solder. Although

25 not shown or described here, in a previous step to the chip

mounting step, the photodetectors 27aand 27b are previously

mounted on the photodiode IC 21.
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I C 21 by using a solder as an adhesive agent. It is preferable 5 here to
use a sol der whose nelting point is lower than that 10 of the solder used
rn the foregoing chip nounting step as a solder. A denaturated acryl ate of
an ultraviolet hardening type can be used as an adhesi ve agent.

<Di e- bondi ng step> Subsequently, as shown in Fig. 8C, the photodiode 1C 21
S adhered ég t he enclg8|ng |on 23 by using a solder as an adhesive
agent . brEP AP EHHE ?B use a sol der whose nelting point is |ower

t han that of the sold ﬁbgéggenff tQE;gﬁggquldigrb%angﬁahhqq §&§ﬁ as a

sol der. An epoxy 15 adhesi can be use s an adhesive agen
<Seal ing stgp> éﬁ@ﬁﬁﬂua%tﬁp@éaé m@a@ogut%n bR e BhbRBaiekass 24 is

stuck to the enclosing portion 23 by using a | der as an adhesi ve agent

in the Ozonfc(zdeg]esﬂﬂgh 2 Rl BS BReidhdd 18/ éi\@éﬁh o1 8 peeff2@blleas been
renoved. Thus e sealed flat package 22 is formed. In this case, it is

pref grabl e herarey ugesh sdlaidewhogeneéat ihg poleitier ioger pordn ahaaf t he
sealing glass 24. It is also desirable here that a solder whose nelting
poi nt is | csérthdéasvidat ued ha 2hesbHbdegoisegdchip mwairditingp@Etep dise- bondi ng
step is used as a solder. An epoxy adhesive agent of a thernosetting type
can be usedaasoifiendhdsidenatysrated 7acaybake chaan Nyl kraptoBibsequent |y, as

shown in Fig. 9B, |ight having
hardenlng type can be used as an adhesive agent.

<Die-bonding step>

10 Subsequently, as shown in Fig. 8C, the photodiode
IC 21 is adhered to the enclosing portion 23 by using a solder
as an adhesive agent. It is preferable here to use a solder
whose melting point is lower than that of the solder used
in the foregoing prism mounting step as a solder. An epoxy

15 adhesive agent can be used as an adhesive agent.
{Sealing step>

Subsequently, as shown in Fig. 94, the sealing
glass 24 is stuck to the enclosing portion 23 by using a
solder as an adhesive agent in the ozone (dry ozone)

20 atmosphere fromwhichmoisture (H,O) hasbeenremoved. Thus,
the sealed flat package 22 is formed. In this case, it is
preferable to previously pattern a metal‘to an adhering
portion of the sealing glass 24. 1t is also desirable here
that a solder whose melting point is lower than that of the

25 soclder used in the foregoing die-bonding step is used as
a solder. An epoxy adhesive agent of a thermosetting type

can be used as an adhesive agent.
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a wavel ength of 400 nmor less, for exanple, ultraviolet rays are
irradiated into the flat package |light emtting 5 device through the
sealing glass 24. Thus, it is possible to control so that no Si organic
conmpound gas exists in the flat package light emtting device or suppress
the Si organic conpound gas concentration to a | evel that causes no
practical problens. For exanple, a xenon lanp is used as 10 a light
source. Accobzibmg ¢bediingexiospd enbodi nent of the invention, effects
simlar to those in the above first enbodi nent can be obtained. Although
t he enbodi nents of tRBubsegueenbly hae shownspaci iy cHB.y lhgbh Hevirgbed
above, the invention is not limted to the first and second enbodi nents
but variousa waxkkengih o 49 em ox desrni £ar PEBERLEF BhEravdektton are
possi bl e. For exanple, the nunerical values nentione 20, the above

embodi nent sT&¥® %M’@J&%I%%ﬁ@eﬂﬁﬂéﬁ E‘QP ﬁﬁugégth?‘E?“EHn?r om such
Uhe AN patRutes THHE FRe SLab b e ad -t nEoRF ot paskagRe Rt e
second_enbo } TEer LY Al Y ndl 8F YA WnbBliCodl e 0R LAY 10 the

packages hat?f ng o her “shapes.” Part package are

e o' ¢SSR IR o EER BeOhckle SeppRes R aERls 10
in which t heohphyehd | §is | SofdPhtLstion to a level that causes no
practical problems. For example, a xenon lamp is used as
10 a light source.

According to the second embodiment of the
invention, effects similar to those in the above first
embodiment can be obtained.

Although the embodiments of the invention have

15 specifically been described above, the invention is not
limited to the first and second embodiments but various
modificatior_ls based on technical ideas of the invention are
possible.

For example, the numerical values mentioned in

20 the above embodiments are shown as examples and numerical
values different from such values can be used as necessary.

A shape of the package is not limited to the CAN
package in the first embodiment and the flat package in the
second embodiment. Naturally, the invention can be also

25 applied to the packages having other shapes. Parts which

are enclosed in the package are not limited to those in the

examples of the foregoing embodiments.
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to the integrated optical device, a form of the integration is not
limted toit. 5 1n the foregoing first and second enbodi nents, the case
where in the ozone cleaning step, the light having the wave |ength of
400nnorl essi-s irradiated into the package through the |light extracting
portion 9 or the sealing glass 2 4 has been shown as an exanpl e. However,

separately from10 t l.i ght { ti | 9 t h | i I 24,
a gedi cat ed wi ndow ;h%oﬁﬂ%qlhgﬁgt%%r%é’lntﬁ% O‘ﬁ%{%}}l‘é{lg%ﬁ ele%gsfi'fo%n?gtgt ﬁzs
package ca r.QV] I -he LASE LAO: ot .

sinmplifi ca_?jf %%%ts?%d; tgier Slg%ﬁ"rpg'%o?gt ﬁgilaﬁgﬁ%eg?nﬂﬁ%ﬂ%bﬂg:ési C ]éJﬁ%Idt he
reduction i, ;'Eﬁ%tﬁ'l?é f%%&%rﬁﬁi?aﬂ ak9i86S1d 2Bk dP th;é ihtagrateohhe

illumnation [1ght 1nto the package in a nmanner simlar to the cases of

the first ang s€ondni€sdoed mept s nentioned above. In the first and second
enbodi ments nentioned above, it is preferable that a nenber which

genegates the 20 Si-rwrigahiforeyuyicigndigas aadnsktcendl embddimenhs, package.
As an adhesive agent as well, it is desirable to use such an agent

cont ai ni ng tiee Saserghate ioopeuvnziond cldanifnig stenndilse ddut tehdviingent s
menti oned above, in the case of using the parts which generate the 25 S
organi ¢ conplrriwavgiergthnd 4Hbnndndsissel agesnadinteidndesineppekageshort en
the tinme which is required fromthe sealing step to the_qgzone_cl eaning

step. It isthirewohdber hbght pxtiracidnarpréian\g Ry theferdidddtdss val ue

around the room ¢tenperature.
24 has been shown as an example. However, separately from

10 the light extracting portion 9 or the sealing glass 24, a
dedicatedwindow for irradiating the illuminationlight into
the package can be also provided. Inthe case of considering
the simplification of the structure of the light emitting
device andthe reductionincostsof theparts, itisdesirable

15 to irradiate the illumination light into the package in a
manner similar to the cases of the first and second
embodiments mentioned above.

In the first and second embodiments mentioned
above, it is preferable that a member which generates the

20 Si organic compound gas is not enclosed in the package. As
an adhesive agent as well, it is desirable to use such an
agent containing no Si organic compound.

In the first and second embodiments mentioned
above, in the case of using the parts which generate the

25 Si organic compound gases and the adhesive agent, it is
desirable to shorten the time which is required from the

sealingsteptotheozonecleaningstep. Itisalsodesirable
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In the first and second enbodi nents nenti oned above, the exanple in which
the light having the wavelength 5 of 400 nmor less is irradiated in the
ozone cl eaning step has been shown. However, as such a light source, the
light source which has conventionally been used in the manufacturlng step
of the sem conductor |aser or a LED (Light Emtting D ode), or the like
can be al so used. 10 For exanple, the step of irradiating the |ight having
t he wavel engs kedf adpPessroing assngeaasa ety heemlus ectound the naomf act uri ng
step of the sem conductor |aser of the Al GaAs system Al GalnP system

Al Gal nAs sys¢emperatuxde |i ke which has already been put into practical use
or the light 15 emtting elenent of the LED. Specifically speaking, such a
light irradiating stebnhtlte bielpsuserd | feeord sepeGimeRiF MRt EORMREK pattern
by using the techni que of photolithography._ According to this step, a

waf er is coReE withe ﬁxﬁ‘ﬂBf%rJébi’%%ChiHiﬁ Ad ISPk R BEERE ithRYEYeb§19ERng a spin
coater or the |ike, 20 ﬁlnat is called, a pgot ol?mask consltlruct.ed b¥ coati ng

gl as® with o5 4R9 3 PT 1§53 05 4TFRILAL e TR AFRS OF°M6r CLRABIREATE®Ri th the
phot or esi st,, _and the ul travial [a re ir | at h by t osensi ng
the phot or dAFE PR S?ﬂ‘gni’e\s%ogfeg‘%ierahé%d%\llgiqc?pﬁﬁggpglsg% Cés&&:’% %1$1F8ht 25

i rradiating i ' ty i i after the
crystal gro%?liiifo? %f?tﬁglés%e%%é{lfﬁgﬁga}ﬁz%%?%n@g?gg%@e%éor al teration,
and furt hefméxﬂuf@tﬁf@g QtepOf Fladenl B aube o 04 OF AILEAYSigHti ng the

crystal grow orexanpl e, |ike anoptical CvD (Chem cal Vapor
Deposi ti ON)Emitting Diode), or the like can be also used.

10 For example, the step of irradiating the light
having the wavelength of 400 nm or less has widely been used
in the manufacturing step of the semiconductor laser of the
AlGaAs system, AlGaInP system, AlGaInAs system, or the like
which has already been put into practical use or the light

i5 emitting element of the LED. Speqifically speaking, such
a light irradiating step has been used in the step of forming
a mask pattern by using the technique of photolithography.
According to this step, a wafer is coated with a photoresist
having photosensitivity by using a spin coater or the like,

20 what is called a photomask constructed by coating glass with
a metal is arranged in the vicinity of or in contact with
the photoresist, and the ultraviolet rays are irradiated,
thereby photosensing the photoresist.

At theresearchanddevelopment level, suchalight

25 irradiating step ‘is used in the step of activating carriers
after the crystal growth or in the step of crystallization

recovery or alteration, and further in the step of

20



Howeyer, in the manufacturing step of the sem conductor |aser or the LED,
or the like, such alight 5 irradiating step is used in the step at the
stage before what is called the creation of a | aser structure, a LED
structure, or the like is conpleted, that is, in the step during the
crystal growth, after the growth, or at the tine of processing of a wiring
pattern. Accordi.ng to e invention, 1t. 1S US i i I ng step
as nenti oned % g %HFH‘]echiIiarvs orlaentdréslggodnu&- len#oggia n%r?’iés]&r%‘eﬁﬂ)‘g#éd above,
when the il ) | Iy i | i hces in the
package | i géi e?ngrfdf?%gh'gggitage?p??é?iséygqﬁ tg?g'rcfaagi%é%rgég{)g%gﬁﬁg'
irradiating tine or typ,Jajse, e thd MMEh@EadButMEnstéy. of Ntge It IS

possi ble to enable ozone 1in the portion to which the illum nation |ight
has been igdnhcidshisy asdir e ther LEDD 66 i Qlikde sudhual naghen i ght
was not irradiated. 20 As descri bed above, according to the invention, the
vapog i zat i cirsddideidy steganisc wepdndhexistepngt- thet heagpabkfigeecan be
prevented wi thout providing the tine-dependent and environnental

i mtationswhat tie caklsd théusreabhbomrefita ohasért sierdepaset anbERe | i ght
emtting 25 portion of the light emtting el enent can be prevented

Wi t hout detstrugtureg athéheaddkpr dgueenpleledpti@ativs in the §58Bnbl i ng

met hod of a light emtti ng device having a light emtting el ement for
emtting | i@mir@g,a‘.hg crystal growth, after the gq:owth, or at the time

of processing of a wiring pattern. According to the

10 invention, it is used in the installing step as mentioned
above,

In the first and second embodiments mentioned
above, when the illumination 1ight is not irradiated to all
of the devices in the package light emitting device, it is

15 preferable to prolong the irradiating time or to raise the
irradiating intensity. Thus, it ispossible toenable ozone
in the portion to which the illumination light has been
irradiated to enter the portion to which the illumination
light was not irradiated.

20 As described above, according to the invention,
the vaporization of the Si organic compound existing in the
package can be prevented without providing the
time-dependent and environmental limitations in the steps.
Thus, the creation of the deposit in the light emitting

25 portion of the light emitting element can be prevented

without deteriorating the mass-productivity.
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5 package f or enclosing at least said light emtting elenent, wherein
sai d package is sealed in an ozone atnosphere and |ight having a

wavel ength of 400 nmor less is irradiated into said seal ed package. 10 2.
An assenbling method of the light emtting device according to claima1l,
wherein a light extracting portion for extracting the light emtted from
said light emtting elenent is provided for said package, and said |ight
is irradiated into said seal ed packagéMshrough said |ight 15 extracting
portion. 3. An assenbling method of the light emtting device according to
claim2, wherein said |ight extracting portion Is covered with glass in

whi ch quartz is used as a base materijal. .. An assenbling nethod of the
i ght enitting devi c®n ASESFHLAG% Be‘ébafinﬁ’ﬁ a \M:I-@Pé'fl ﬁm%BFanﬁl‘g‘?ﬁYl‘é?ﬁ tting
el ement Isaé%idé-grou tng%H% %n%en&%%g%%cgor emlttlng light and a
5 package for enclosing at least said light emitting element,
wherein

said package is sealed in an ozone atmosphere and
light having a wavelength of 400 nm or less is irradiated
into said sealed package.

10 2. An assembling method of the 1ight emitting device
according to claim 1, wherein a light extracting portion
for extracting the light emitted from said light emitting
element is provided for said package, and said light is
irradiated intoc said sealed package through said light

15 extracting portion.

3. An assembling method of the light emitting device
according to claim 2, wherein said light extracting portion
is covered with glass in which quartz is used as a base
material.

20 4. An assembling method of the light emitting device
according to claim 1, wherein séid light emitting element

is a III-group nitride semiconductor.
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