DESCRI PTI ON  ASSEMBLI NG METHOD OF LIGHT EM TTING DEVICE 5 Technical Field
The jnvention relates to an assenbling nethod of a light emtting device
having a construction in which a light emtting elenment is enclosed by a
package. Background Art 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 recording/reproducing apparatus, a display

apparatus such as a |aser displngéngéfx ﬁke, a laser printer apparatus,
i and a |ight comruni cating apparatus.” Htiherto, sem conductor |asers of an

Al GaAs system Al Gal nAs system and Al Gal nP system have al ready been
commerci alized as such sem conductor |asers. In recent years, it is

demanded to conmreasEBMBEZENE BETHODNORCLOGHT &mgrTTeNcapgeitEal 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 recordi ng/reproducing, for exanple, a high density optical disc
(Bl v ray DTechndfcalh&iredd@ generation. i The sem conductor |aser is
generally enclosed in a package in order to prevent adhesion of inpurities
or the like and varTigsikventioh peckizaresosan assemblimgngethedof 1 a CAN
package is one of the nost w dely used packages. An assenbling nethod of
t he conventd ddghtcamitting device having a construction in which a
light emitting element is enclosed by a package.
Background Art
) 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/réproducing apparatus, a display apparatus such
as a laser display or the like, a laser printer apparatus,
5 and a light communicating apparatus.
Hitherto, semiconductor lasers of an AlGaAs
system, AlGalInAs system, and AlGaInP system have already
been commercialized as such semiconductor lasers. In
recent years, it isdemanded tocommercialize a semiconductor
)  laser of a GaN/GaInN system which can emit a laéer 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.
) | The serﬁiconductor laser is generally enclosed in

a package in order to prevent adhesion of impurities or the

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



package light emtting device will now be described hereinbelow wth
reference to Figs. 10A, 10B, 11A, 11B, 12A, 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 nm or the like is adhered to a
predeterm ned position on a subnmount 102 by a Sn sol der. <Di e-bondi ng

st ep> Subsequently, as shown in Fig. 10B, the subnount 102 is die-bonded
to a predeterGihaiqgkade iigh are afhethe stokt Wity oxwsatbbdaitaged i xed pl ate

104. In this instance, Ag paste is used as an adhesive agent 103.
<Past e hardeni ng step® 9?559@&13'@«119 yne thod rfiwthien Rinyerttignahecathesi ve

agent 103 i s hardened. <Wre bondi ng step> Subsequently, as shown in Fig.
11B, the s&’d’r?gi?rﬂe qf@él Lt §ind 45 croan1dr aphredasrmipeth Au wire 107.

<Sealing s equen S shown in F| 12A, a cap 108 is

el ectrical IthD ng’gj' ?’W%m)éﬁf)a?gﬁnﬁeﬁ‘éf'f@ﬁ Anl8By dtyB. ddfyen)

at nospher e f| Q&#ﬁl ch noisture (H20O) has been renoved. Thus, as shown in
Fig. 12B, tah package light emtting 2 device in which dry oxygen has

been seal edd ﬁ%h‘%&ﬁ% st'eE»t he sealing step, as a gas (substitute gas)
which is sea 8
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
) nm, or the like is adhered to a predetermined positioh on
a submount 102 by a Sn solder.
<bie-bonding step>
Subseguently, as shown in Fig. 10B, the submount
102 is die-bonded to a predetermined position on a heat sink
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.
<Wire-bonding step>
Subseguently, as shown in Fig. 11B, the submount
102 and a lead pin 106b are connected by an Au wire 107.
<Sealing step>
Subéequently, as shown in Fig. 12A, a cap 108 is
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



I n the CAN package light emtting device besides dry oxygen, a N2
(nitrogen) gas, an Ar (argon) gas, a He (heliunm) gas, | I or mxture gases
consisting of N2 and 02 is generally used. Although rarely disclosed
because of a recognition as know how, there is a deteriorating nmechanism
whi ch s caused by reactive growth between gases which are generated from
installed parts and their materials. Besides electric energy, heat energy

and |ight e G wrRGHTRRY gggge%Sns@eaaxnsgeaisa- ijstcs 01 €4, known

that a nethod of properly sélecting the substitute gas I ective as a

count er meastyf €hé YeaIUny Sr&lS BkiDGAS i(RADIRGHIteSHAs AL Dss91éde

know edge of the inventors of 5 the present invention, if the CAN package
| i ght emit timghe AN packaye Ny ghtcembdt Gadg @dvays B83% 5€8% Gaydoeyeen | aser of
the 405nm band i s manufactured by the assenbling nmethod nentioned above,
there is s a{piddbgsn ) ps | ansAch( argoghtgasema Henghd2yume, gas deposit i s
formed in a light emtting portion of the sem conductor |aser 101 and a
drive curren niktureugases pomnsidittiad pfi N. ando@ddiscgenerhliviesedng ti ne.
Therefore, the inventors of the present invention have exam ned in order

“to investigate the cddddwugh (rarels chisessd frdnusalqfostt, so that they .

obtained the i foll ow ng _know edge. (1) The deposit is forned only in the
i ght em ttxiwgnéd:ritq‘bﬁs wReW 0¥ . sEhe e gL d6terdegating nechanisy. 3
Therefore, A 0l S h ofef by B2ad8R98' frbief LBl Bastd BREBE G 1D T ont.
generated from installed parts and their materials.
) Besides electric ene'rgy, heat energy and light energy can
be mentioned as energy sources. It has been known that a
method of preoperly selecting the substitute gas is effective
as a countermeasure for such a deteriorating mechanism.

According to the knowledge of the inventors of

the present invention, if the CAN package light emitting

(w1}

device having the GaN/GaInN system semiconductor laser of

the 405nm band is manufactured by the assembling method

mentioned above, there is such a problem that in such a l1ight

emitting device, a deposit is formed in a light emitting

) | 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

following knowledge.

W

(1) The deposit is formed only in the light emitting

portion when the semiconductor laser 101 is driwven.



(2) The Ag paste is not directly cone into contact wwth the sem conductor
| aser 101. Further, no Ag is contained in the deposit. Therefore, the
creation 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, so that they found out that an Si organi c conpound gas
which 1is generated fromthe Ag paste and an Si organi c conmpound gas
adher ed t o Thiesreffiored [hat ert@tiomcf tthe Idegiasidniitst iangeagdrionon of the
sem conductor | aser 101 and react on an emtted |aser beam so that the
deposit i s coocexaed wiitdy dighd. to prevent the deposit from being forned
in the light emtting portion of the_sem conductor |aser 101, in the

assenbl i ng methbd T AHPRSES dift REKFLTRRE LY S eEPGRIR AT | it devi ce,
th i t of th t, i t] nbl i hod of
['ght e { EhirgScHboPBBURREFchgoah Hrbme FERATIgRo AD 1 GIAASE bot ween
t he wi bandj t d i ' e,
ol odhi ng saBptBr SRR b, TREISS oHE BrotHEOD ISP CHREHT &Y. In the

| . . : : : _ 5 (03
gas Ul tr a0t Sy S by Fud Bithdrbrcritn Hint WHe Rq RIS g Rt DN
| anp. Thusiant_iftylgt gggﬁ_gtgggu%bg dasep g1 .a surface of the Ag paste and a

surface of the fixe 4 104 and an Si organic conpound is deconposed.
An Si el enent is conygbtfivéntOrs IrEnapsrdranmaventiahltave heidence. A

hydro carbon portion of an alkyl group or
‘a further examination on the basis of the above knowledge,

) 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 101 andreactonanemitted
laser beam, so that the deposit is formed.

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

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

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

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

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

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



the like is deconmposed to CO CO2, or H20 However, according to the above
assenbl i ng nmethod, such a problem that parts of the fixed plate 104, the
sem conductor |aser 101, and the like are polluted again by the Si organic
conmpound gas before sealing occurs. Such recontamnation is particularly
conspicuous in the case where the step using the Ag paste exists on the
processes fromthe cleaning step to the sealing step or in the case where
a stayi nglodedridoah & otganiie dongpounbias cledfrhpddedn AafSitdiementtagabig:ried ihfae
sealing is long. As a nmethod of avoiding the recontam nation, there are
consi der e310f dhd bacore¢hadtarie pulssigridey AS8akd bgrbaih pertiohtd apzHKe gedupasH ng and
(2) a method of realizing such an environnment that no Si organic conpound
gas i s adheliedsdstempdvedfio €& CQl atle,Gar the |i ke before sealing. However,
if such tinme-dependent and environnental I|imtations are provided in the
steps, such a problHwevbgtacomamgs dausioveiasyemblRiganétbodtseeh iaproblemed..

Di scl osure of Invention Enbodi nents of the invention seek to provide an
assenbl i nigatnedrisodf thef fied plgtet 184 thei sgnidenductdr hasdrntp1a dnidgink 18 rei ng

el enent for emtting |light and a package for enclosing at |east the |ight
em tti ng pellee®ndgaimtigr éien Si torganip ossmgduadt gas [bekve Ndeatinglegueaist Juchm bei ng
formed in alight 5 emtting portion of the light emtting el enent w thout
causi ng detomtansinaiidnoin pafticoiaslg copspallods iirv tHeycasAatr@iel thegstep usinfithsdgaspect of
the invention, there is provided an assenbling nethod of a light emtting
devi ce hapastegexsts ioghthe prodetsargfremethe leahing stepitd thengedling teppbdirathpackage
for enclosing at least the light emtting el enment, wherein the package is
seal ed i mase) whzcne sthying [peeive dintimé ifight tHwavomgletion vhtied eRghimgofo ¥e0 nm or

less is irradiated into the seal ed package. According to enbodi nents of the
i nvent i osealing i$ lmagassenbl i ng net hod :
As a method of avoiding the recontamination, there 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 provided in the steps, such a problem that mass-productivity

deteriorates is caused.

Disclosure of Invention

Embodiments of the invention seek fo provide an assembling method
of a light emitting device having a light 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 |



of the light emtting device having the light emtting element for emtting
the light and the package for enclosing at |east the light emtting
el enent, since the package is sealed in the ozone atnosphere and the |ight
havi ng the wavel ength of 400 nmor less is irradiated into the sealed
package, vaporization of the Si organic conpound existing in the package
can be prevented w thout providing the tine-dependent and environnental
limtati asitiing poRtnsdfeps lighr érattingeslemimt wigibuo tal¥isywe@Roration oflmass-a cr oss
sectional view showi ng an exanple of a construction of a CAN package |ight
em tting plesiotigtyaccording to the first enbodi mrent of the invention. Figs.
2A and 2B are schematic di agrans showi ng an exanple of an assenbling
met hod of the CAN packegye) kd ghfirserishédingf thevinoentac aictenig provitiée i r st
enbodi nent of the invention. Figs. 3A and 3B are schematic diagrans show ng
the examgskemblingt metfodasisemight egittimy kiedicothaling £AbhpasKAGE elen@gint fermi tti ng
device according to the first enbodi nent of the invention. Figs. 4A and
4B are scimeitifay lightcind gr pactkaghfonengodihgadsastmhelight einliting eissenh Whegirret hod of
t he CAN package light emtting device i according to the first enbodi nent
of the invention. M@packdyh iansbald ar en groe atradephieregan@ sightt kavafg dri ve
current fluctuation tests of the CAN package light emtting devicees in
t he firstwaeleadihregd00 am driless inverlidtedintntheaepktd@ackdads. Fi gs. 6A and 6B
show SEM i mages at edge surfaces of sem conductor |asers provided for the
CAN package |ight Aeovidingig efithodingass bhthk evehtions tin gieoadienbiitg ailktiokde
invention and the prior art. Fig. 7 is a cross sectional view for
expl ai ni g tree lbnsinittire denccofiaving thatlighieakidpg dierpdit femérhittingdhe Ugivtiane
according to the second enbodi nent of the invention.

the package for enclosing at least the light emitting element, since the package is

sealed in the ozone atmosphere and the light having the wavelength of 400 nm or
less is 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.

Brief Description of Drawings

Fig .1 is a cross sectional view showing an example of a construction
of a CAN package light emitting device according to the first embodiment of the
invention. Figs. 2A and 2B aré schematic diagrams showiﬁg an example of an
assembling method of the CAN package light emitting device according to the first
embodiment of the invention. Figs. 3A and 3B are schematic diagrams showing the

example of the



I Figs. 8A to 8C are schematic diagrans show ng an exanple of an
assenbling nethod of the flat package light emtting device according to

t he second enbodi nent of the invention. Figs. 9A and 9B are schenatic

di agrams showi ng an exanple of the assenbling nethod of the flat package
light emtting device according to the second enbodi nent of the invention.
Figs. 10A and 10B are schematic diagrams for explaining the assenbling

Tt a1E ar é“sisc%ﬁo&é?q”ihgféﬁap% R0 ERR ek lbe 1Y LRELRE KL eydedS 1A |
convention cco x&}a%a@ﬁe'fﬁ@t 8&@%&&&3&%%3 Ehegnalaﬁ. pﬁlglz.B are

schemati c diagrarns Tor éxplaining e asse I ng met

conventi ongly QﬁH m%&%gschéﬂmﬁ@fédfgqny%wo%ng&ﬂe exampld dragpghematic

di agram for explalining an ozone cleaning step 'n the assenbling nmethod of

t he conventdQnaln 1GAY Ra¢ckadcor |ﬂl&“tﬁ%&ék£@e@@@lﬁeemﬁﬁﬁinb’%ié& Car-rying

Qut the Invention Embodi nents of the invention wll be described

her ej nbel owadddninef eberse fiesithemBbaninggs. ofithe insbavsonan Exgepl e of a
construction of a CAN package light emtting device according to the first
enbodi ment 5@ dre B \aw iguaphsAsIsivmy ivesilrs b tdwisrd igidreami tti ng

devi ce conprises a sem conductor laser 1 and a CAN package 2 for enclosing
t he sem corflucttyratiizsetedts dfiecheASANgekdpgel tonpemndésingdeviesepl ate 3
for fixing the semi conductor laser 1 to a predetermned position; and a
cap 4 for deovében§irhs e@%ﬂtmb&%rth&awe@tﬂ%énﬂoat?@‘ﬁ)@ﬂ:-pI ate 3.

Figs. 6A and 6B show SEM images at edge surfaces of
) semiconductor lasers provided for the CAN package 1light
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 flat package light emitting
device according to the second embodiment of the invention.
3 Figs. 8A to 8C are schematic diagrams showing an example
of an assembling method of the flat package 1ight emitting
device according to the second embodiment of the invention.
Figs. 92 and 9B are schematic diagrams showing an example
of the assembling method of the flat package 1light emitting
) 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 iight
emitting device. Figs. 11A and 11B are schematic diagrams
for explaining the assembling method of the conventional
3 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.



5 The fixed plate 3 has a disk-1ike shape and is made of a netal 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 nade of a material having electrical
conductivity such as Fe, Cu, or the |like. A surface of the heat sink 5is
coated with, for exanple, Au. A subnmount 6 is adhered onto the heat sink
S. The subrmount 6 is made of Si or ALN. Further, the sem conductor |aser 1
is adhered onto the subrmount 6. The semiconductor laser 1 is a Ill-group
nitride seniicasducichenadsier dihgramxboplexplai@akigGahndEeys tdmagiing

sem conductor |aser, nore specifically, a GaN Gal nN system sem conduct or

| aser of adtamlmtheeﬁamblmweetmoﬁlw qenvemt ienwl CANDACKAGHi ded for
8 the fixed plate 3 so as to penetrate the fixed plate 3. The lead pin 7a
i s el ectri ddght @@ﬁﬁé@@éﬁdﬁﬂlﬁﬁb heat sink 5. The lead pin 7b is connected
to the subnount 6 by a wwire 8. The wire 8 is nmade of, for exanple, an

el ectrical Bpst é@@@uéﬁvgaﬁ&ﬂ’éﬁ%lo%&?easlnﬁ(&ntéﬁé‘cers made of glass of a
fixed plate 5 Thue, Erfeatments RE Thoatmventiondrit 18 BHGERE'S are
ERSN“LZEﬁSQSI & einpelp S?fi#ﬁ'f?fé%e%%ﬁlﬁ}tthe;@rﬁ‘gﬁﬁﬁ%eflﬁ%?&‘% ot
exanpl e, "3)3 LBl oY 139 <R R iichh £ %OE.QH\M%HCV&atg% PUGHE 3iftingy, oOr the
i ke. The cap s a cyllngrlcal shape 1n ch one ©Opening Is closed and
is made of g.fQ9leCXa8P)8ing tBtAE FYESt embodiment of the invention.
As shown in Fig. 1, this light emitting device comprises
) 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.
5 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
) heat sink 5 is coated with, for example, Au. A submount
5 is adhered onto the heat sink 5. The submount 6 is made
of Si or AIN. Further, the semiconductor laser 1 is adhered
onto the submount 6. The semiconductorlaserlisalll-group
nitride semiconductor laser, for example, aGaN/GaInN system
5 - 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



| as Fe or the like. A surface of the cap 4 is plated with, for exanple,

Cr. The fixed plate 3 nentioned above is adhered onto the opening side of
the cap 4 and a light extracting portion 9 to extract the | aser beam
emtted fromthe sem conductor laser 1 is provided on the side opposite to
t he opening side. The |light extracting portion 9 has a circular shape and
Is covered with sealing glass 10 nade of glass conprising fused quart.z of

h 9 ST 8068080 65 APLSienlied S0 ELGLA et g scal

glass 10 iS¢0 a nonre

the CAN pagicagepihop, 1 £101dd 1 HRVF S ARRARAE BnbhReht ' sipgrhodi Tent of

the invention now be describ reference to Figs. .9 2B, 3A

3B, 4A, andipdBieadCPiR 7BURLI BEnfkEREAFLESthe ASuSHOURL| & By G wke t he
sem conductor laser” 1 1s adhered to a predeterm ned position on the

subnmount @ .byTRE wihessVvesagadk. oFQr rexagrh@pla, sahdeleotr®oaldgPb, i
AuSn, In, or the like is used as an adhesive agent. <Di e-bondi ng step>

Subsiequent lcpndastibewnaterkad. sdéh ddawubSpagersbmadeacherbakd @
predeterm ned position on the heat sink 5 by an adhesive agent 11. An Ag

past e i s usellousmaht tnigeoimt e providedr betWhenatheslieadgyoms 7bl i s not
limted to the Ag paste but a solder of In or the |ike can be used. By
usi ng the soddér amdabhedhibted okafent3. afhuseoubheole®l pipgnike and
7c¢ and the fixed. plate 3 are insulated and it is possible
to prevent the atmosphere from entering the CAN package 2.
) | Fach of the lead pins 7a, 7b, ahd 7¢ 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
3 as Fe or the l1ike. A surface of the cap 4 is plated with,
forexample, Cr. Thefixedplate3mentionedaboveisadhered
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
) the opening side. The light extracting portion 9 has a
circular shape and is covéred 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 coated with a nonreflective layer.
5 An assembling method of the CAN package light

emitting device according to the first embodiment of the

invention will now be described with reference to Figs. 24,



conmpound gas which is generated fromthe adhesive agent in i the CAN
package 2 obtained after the sealing can be further reduced. Thus, the
creation of the deposit in the light emtting portion of the sem conductor
| aser 1 can be further prevented. <Paste hardeni ng step> Subsequently, as
shown in Fig. 3A, the adhesive agent 11 is hardened. <Wre-bonding step>
Subsequently, as shown in Fig. 3B, the submount 6 and the lead pin 7b are
connected by the wire 8. i <Sealing step> Subsequently, as shown in Fig.
4A, the cappd i3a, adhenad tamd B .fixed plate 3 by, for exanple, the

electrical 10 welding in an ozone (dry ozone) atnosphere from which
noi sture (MPBiphaeundaemy etwped. The seal ing gl ass 10 has previously been
adhered to the light extracting portion 9 of the cap 4. For exanple, the
gl ass of a | ow nel ti ig-nsdi.res shewndad ifdr2hdhbe segickadyeiprd@sfrass 10.
<Qzone cl eani ng st ep> SubsequentIK, as shown in Fig. 4B, lightt having a
wavel engt h lofis480hareér tpedspredelernined Pesition Antthe FOMOURY | [ adi at ed
into the CAN package light emttin device through the |]jght, extracting
porti on 9. 6TRYan P%heisé-vﬁogg?BFe tfg’rpleé‘@&?tlet'h% @gl%é?ﬁi %gc&?%&nd gas
from existi in the CA%@E ckage light, emtting.device or to suppress-its
concentrat#ﬂ%%POQH'I85eF il%#edégk §0 f5u8R adhesive agent.
{Die-bonding step>
Subsequently, as shown in Fig. 2B, the submount
6 is adhered to a predetermined position on the heat sink
) 5 by an adhesive agent 11. AnAgpaste 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 from the adhesive agent in

the CAN package 2 obtained after the sealing can be further

wr

reduced. Thus, the creation of the deposit in the light
emitting portion of the semiconductor laser 1 can be further
prevented.

<Paste hardening step>
) 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.

{Sealing step>

W

Subsequently, as shown in Fig. 4A, the cap 4 is

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

10



any practical problem For exanple, a xenon lanp is used as a |ight
source. An anount of contam nation sources containing the Si organic
conpound depends largely on a material which is set into the CAN package
2, a working environnent, and the |I|ike. An out-gas nol ecul ar wei ght
changes in proportion to a volune of CAN package 2. Such a phenonenon is
derived fromthe Boyle-Charles' rule because a saturated vapor pressure

does not de on.a volume. T re,. i . ref er pRoperly
select irr X(%’ﬁ%nﬁg ot O8N R?r%fa%czgﬂfa?n(?etsmvﬂ%het%earllyr?& é%lrgnhg parts and
a package si z I e..) pat i P e I oned

her e. Assu?ﬁoégtt"ﬁ%t ‘?gza(gfgﬁaes?gaﬁatagfr%xﬁé@ N pac %e%q'l?lglogiggéa}op?% 6 mm and

the irradi %E::e%oluis_g.@ bként §8hddedl! ¢4 %‘éiéé'lﬁ.%(,hg;angﬁtrhhtﬂﬁb naeeeieh d he

irradiatio ight iS selected to be and an 1rradiating time is

sel ected (& Pge 2dp AU qso@rex@me,pfﬁéq:;msyoflé 1 Wé BE1RG pBATE:

Naturally, the invention is not limted to those irradiating conditions.

By iy radi atisnasklde forgaidheadngg thiee seandnen@fllassofipd00 nm or less into the
CAN package 2 as mentioned above, activated ozone is produced and collides

w th the Skoaogenicdleandmgostep>The Si organi ¢ conpound i s deconposed and
becones Si 2 which is stabilized, that is, which is hard to be vaporized.
Since stabilized S 03ubseguengdyl.yasoshewuypliredignotBeul ghbhavi®dSi organic
conpound adhered into the CAN package 2 and the Si. organi ¢ conpound
cont ai ned Bnwamelength of 400 nm or less, for example, ultraviolet
rays are irradiated intb the CAN package light emitting
) device through the light extracting portion 9. Thus, it
is possible to prevent the Si brganic 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
] és 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
) 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.
) ' 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



adhesi ve agent of the Ag paste or the like, they are changed to Si Q2in
this position. Therefore, such a situation that stabilized SiQ2 is changed
to the out-gas and reaches the position of the light emtting portion of
the sem conductor |aser 1 does not occur. A substance of the hydro carbon
systemis changed to CO, CO2, and H2O and becones a substance which does
not cause deterioration in characteristics of the sem conductor |aser 1.
Thus, the creation of the deposit on the edge surface of the sem conductor
| aser 1 camlhgaviiiodegniagsantlllieinshesiof aheohrradthtiantkiglst iiss of the
sem conductor |aser 1 can be prevented. According to the first enbodi nent
of the inveetliegrted tdbefdld vy oy’ ehideat dreadibtiopttdinets sSilecdedhe CAN
package 2 is sealed in the dry ozone 12 atnosphere and the |ight having

t he wavel erigt beob BODUKRE OF Mmexe.Brefenably edd Minutas HxMOTeGAN package
2 through the light extracting portion_ 9, the vaporization of the Si

organi c coNE&WG@M-s‘if}%gnVﬂthenGﬂ\FﬁEé%ﬁ'@éeQ %Eh%%e igraddAtd@®ani t hout
provi ding the tinme-dependent and environnental linmtations in the steps.
Thus, the EPBLLtdANSof the deposit in the light enitting portion of the

som conduct o | 8521 byt RRchaBERUB"ER MR e B Wi dRLBR 0L 2L O
7RSS OSUEE Y4l %eP B8 1t VRSB ORI AU mdVAdIR eI oot o
extracting pe4theRa% Y i 44 ddicdd'8nG@bridds #Hth the Si organic
compound. The Siorganic compound is decomposed and becomes
H 510, wﬁich 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
) to Si0; in this position. Therefore, such a situation that
stabilized Si0, is changed to the out-gas and reaches the
-position of the light emitting portion of the semiconductor
-1aser 1 does not occur. A substance of the hydro carbon
system is changed to CO, CO;, and H,O and becomes a substance
) which does not cause deterioration in characteristics of
the semiconductor laser 1. Thus, thecreationof thedeposit
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.
| } 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



unnecessary that a dedicated wi ndow for the ozone cleaning i is provided
for the CAN package 2. Therefore, the structure of the CAN package |i ght
emtting device can be sinplified and the costs of the parts can be
reduced. The inventors of the present invention have conpared and exam ned
t he CAN package light emtting device according to the first enbodi nent of
the invention and the conventional CAN package light emtting device. The

[ I Kk light . emtii devi h b ' db
Chefor egoRIoABEERR PG FEENBASREONPRARENERE Her BSLRES B B H0f d¥bp 1 s
e foregol Cit PG | | N
current 1195 haet o (RERR ARt Ot §aR kg AP RacRAGePE il TR, BT Y
output of QMW ane A LAIPELAS Woikeabh 9 BOCyaIdE: AR RPVE Enéqpul t of the

drive current ctuation test in the CAN package i ght enmitting devi ce
accordi ng ,2gbigcf kbipotROexAR M ing 16 tHB mﬂga@k%%ulzt ca@df tehe drive

current fluctuation tést in the conventi onal N package light emtting

deviice. |t piellenkeaurdehsu@oproviding dhe TAmaidedBndeatt alnidough the drive
current fluctuates in association with the elapse of tine in the

convent i onghvifbnpaakadel imifdtond intthedevépe, tTmgr the craatien does not
fluctuate in association with the elapse of tine in the CAN package |ight
em tting de¥i theadepprdiifgint dhehd ights emdiitddignpotrthon o€ ddwest ant .
Subsequently, the inventors of the present invention observed the edge
surface of seméconductegutaser 1 can be prevented without causing the
deterioration in mass-productivity. Thematerial handling
) 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
1ight extracting portion 9 provided for the cap 4, it is
unnecessary that a dedicated window for the ozone cleaning
3 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
) 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.
i ' 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



| aser by an SEM (Scanni ng El ectron M croscope)with respect to each |ight
emtting device after conpletion of the drive <current test. Fig. 6A shows
a SEMinmage of the light emtting portion of the CAN package |ight
emtting device in the first enbodinent. Fig. 6B shows a SEM i nmage of the
light emtting portion of the conventional CAN package light emtting
device. It will be understood fromFigs. 6A and 6B that although the
deposit has been formed in the light emtting portion of the conventional
CAN packag@sl is@ht . emild.i En ddwee, a Neslepast ttie doivedudrrddte |ight
emtting portion of the CAN package light emtting device according to the
first enbdductaatiBobtegtein Ithe €adppackiagaslbght remidelyiord devdicged 14 in
the light emtting portion of the conventional CAN package |ight emtting
devi ce wer ecenaidingdto the FiFsfEsenbedimedt. ¢ kg + B8 gbpusia resUd tsubst ance
conprising Si and 0 as main conponents and has a refractive index

di fferent pEokhertivecunrent fBashuadiombpetoln the comveaitdRddlon the
edge surface of the sem conductor |aser. fluctuates i.n dependenc on a
thi ckness GANGRPGERFS Ly gt M CeYAEC0n iy WL T s RS T 208N “val ue
o e erEERAOHTLEl LEoShaoRh BRgRALehRlEHThhe"RENDe Begbfgel ) Lo 10
resonator) g%, tihths" ¢h' 558058t 2o h PP ASRIEUE time in the
conventional CAN package light emitting device, the drive
current does not fluctuate in association with the elapse
] of time in the CAN package light emitting device according
to the first embodiment but is constant. |

Subsequently, the inventors of the present
invention observe_d the edge surface of the semiconductor
laser by an SEM {Scanning Electron Microécope)with respect

b 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 first
embodiment. Fig. 6B shows a SEM image of the light emitting

) portionof the conventional CANpackage light emittingdevice.
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

] | package light emitting device acco;ding to the first
embodiment.

Subsequently, compositions of the deposit formed
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refl ectance of rear edge surface) A flat package light emtting device
according to the second enbodi nent of the invention will now be

descri bed. An exanple of a construction of a flat package light emtting
devi ce according to the second enbodi nrent of the invention is shown in
Fig. 7. As shown in Fig. 7, this light emtting device conprises: a
phot odi ode I C (Photo Diode Integrated Circuit) 21; and a flat package 22

o SR e S R
R e A

seni conducigl pRE'aegBY# 1805 fiitldnce LBAPSIN: G SN arfy Bt £8Miam conduct or
| aser of the band of 450 nm The nmultiprism26 guides the |aser beam ref

lected by, chapor¥a®B! 8ndihdd LHRGACtdveC ih@ekhaiphatefet Bcsmwrthad’a and
27b. The photodetectors 27a and 27b receive the | aser beans guided by the

mul t5i pri smoz6 tadaeMbppheekect Thersf gne| sa asefleli tancé mit the eslgeved | aser
beans. The fl at package 22 conprises: an enclosing portion 23 for

encl osi ng shefpoetafithdesdn@ induwriths 2abendlugitasst sl inkiegiendemnsteuck to the
encl osing portion 23. The enclosing portion 23 has a space for encl osing

t he phot odoode th&cRuesfFhefsdgbpsdtgl ass 24 is made of quartz having high

transmttance. It is preferable that the sealing glass 24 i is coated with
a nonreflective | ayep. periodic fluctuation of a 't reshold current

value of the semiconductor laser can be qualitatively shown

) by the following relational expression.

threshold gain = internal loss +

1/(2 x length of resonator) x
In[l/(reflectance of front edge surface x

3 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

) light emitting device according to the second embodiment
of the invention 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,

) "a multiprism 26, and photodetectors (photodiodes) 27a and
27b are mainly mounted on the photodiode IC 21.

The semiconductor laser 25 is a III-group nitride

15



An assenbling nethod of the flat package light emtting device according
to the second enbodi nent of the invention will now be described with
reference to Figs. 8A to 8C, 9A, and 9B. <Chip nounting step> First, as
shown in Fig. 8A, the sem conductor |laser 25 is adhered to a predeterm ned
position on the photodiode 1C 21 by using a solder as an adhesive agent.
For exanple, a solder of In or the like is used here as a solder. Although
not shown or described here, in a previous step to the chip nounting step,
t he phot odeksdonfiudterands2#) foe pxawmpdes| themGadl/SaIol tslystemot odi ode | C
21. 16 <Prism nounting step> Subsequently, as shown in Fig. 8B, the

mul ti pri smse@fcondustoredasera pogdesperifddaldyitithe GaN/GeIphot odi ode IC
21 by using a solder as an adhesive agent. It is preferable 5 here to use a
sol der whosw¥sient segisenfuciter dRseTt Ran thieabangs ofhd59Piler TR in t he
foregoing chip nmounting step as a solder. A denaturated acr Iate of an

ul t ravi ol eMulfApyas gypdes thepkagriehean nef Lagted R §§55%amPi e bondi ng
o e encPds PRILEAL: PaRc23 o) Bes FRGt2oe5eaE0E 22 Ty 8255, 2 Y,
Pr et or a0l o ek ab Rt 29 U5ka P RBAUILY, PHaPPA: b Gl 1 Of
5 adhesi vVenRgoaid m%?trl:itiﬁ‘ﬂsﬁfsgGaén@%&%etséxgcﬂgﬁetm_gnals according
| to the received laser beams.
The flat package 22 comprises: an enclosing
) 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 photodiode
IC 21. The sealing glass 24 is made of quartz having high
transmittance. It is preferable that the sealing glass 24
) 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.

) <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 Inor the 1ike is used here as a solder. Although

) not shown or described here, in a previous step to the chip
mounting step, the photodetectors 27a and 27b are previously

mounted on the photodiode IC 21.
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<Seal i ng step> Subsequently, as shown in Fig. 9A, the sealing glass 24 is
stuck to the enclosing portion 23 by using a solder as an adhesi ve agent
in the ozone (dry ozone) D atnosphere from which noi sture (H20) has been
removed. Thus, the sealed flat package 22 is forned. In this case, it is
preferable to previously pattern a nmetal to an adhering portion of the
sealing glass 24. It is also desirable here that a solder whose melting
point is Io r. than t hat_ of th 5 sol der used in the foregoing die-bonding
step is use §§ FAE e poxy adhesive agent of a thernosetting type

can be used as an ad - n' g15§ ently, as
shown in Fig. 9B, ﬁ'ﬁ%&/l ng tya é/éve engt : %%grt{’% gﬂhfess f%ﬁr
exanpl e, cftﬁr §¥'nﬂlﬁted F%5a %ﬁdéﬂ&%l@ﬁe@pbglﬁlﬁh%ﬂ kak ﬁ?&i@cﬂfo&é ght

emtting evi ce through the sealing glass 24. Thus, it 1s possible to

control so fdef rPAsSngPs 48N rEY RPHAHeSATeRGeits, | ntiseprétatappskage
light emtting device or suppress the Si organic conpound gas

concent r at in@rd eoaus€ kol lalr witdse meltiny potintals roskdrethanFciatexanpl e, a
xenon |lanp is used as a light source. According to the second enbodi nent

of the inwihtthensokfibectusediim |[tdre tforayrdag chiipemaboténgi step @nbodi nent
can be obtained. Although the enbodi nents of the invention have :
speci fi cal lay soddlexdesar dppdtaeted apgyilatenvifonn vlggaviolet

hardening type can be used as an adhesive agent.

{Die-bonding step>

J 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 tousea solder
whose melting point is lower than that of the solder used
in the foregoing prism mounting step as a solder. An epoxy

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

Subsequently, as shown in Fig. 9A, the sealing
glass 24 is stuck to the enclosing portion 23 by using a
solder as an adhesive agent in the ozone (dry ozone)

0 atmosphere fromwhichmoisture (H;0) has beenremoved. Thus,
the sealed flat package 22 is formed. 1In this case, it is
preferable to previously pattern a metal'to an adhering
portion of the sealing glass 24. It is also desirable here
that a solder whose melting point is lower than that of the

5 solder 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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limted to the first and second enbodi nents but various nodifications
based on technical ideas of the invention are possible. For exanple, the
nunerical values nmentioned in the above enbodi nents are shown as exanpl es
and nunerical values different fromsuch val ues can be used as necessary.
A shape of the package is not [imted to the CAN package in the first
enbodi nent and the flat package in the second enbodi nent. Naturally, the
i nvention can be also applied to the packages having other shapes. Parts
whi ch ar e <@zcings @l eanimnge slapeage are not linmted to those in the
exanpl es of the foregoi ng enbodi ments. 18 Al though the second enbodi nent
has been shown with %\Wq@mhé%ﬁmﬁnén & ighi 8B thiehhhaingh i s

applied to the integrated optical device, a formaof the integration is
not |inited Favedengiy RE £8PBBi 7 +¢¥St L% %ﬁﬁﬂﬂﬁ?«aﬂ&ﬁﬁQ$£%%§t the case
where in the ozone ¢leani.ng step, the I] h% havi n Lhﬁ*mave% nath of 400
nm or | essTFS PAr&diLta lPﬂF %ﬁEOp ﬁa@ga t B¢ e HIRG G cting
portjon 9 ar _t.he al i S en, sh as.an, ... _However
Cepat at el y e ERECHIEE S RRALEhd 38R Fon Gisn e KL BRI Phes 24, a
dedi cated w.n | l-af 1 L 'ﬁﬁa' | : | : ackage
canI be al s\gopggé\%{dgg.é({ %itghzzﬁ%;%ebggaééﬁg?be |{r1113& 441%355:%%{5%? f:tglt%i gn of gt he

structure @hg f];?aé]ieﬂgfa 1§ghwna&t_i%%vw@i@élert§aﬁ)ﬂ&%%ﬂ@m bRgaesls of the
parts, it is desirable Tfo irradiate the illumnation light into the
package i Ncdmpound gas concentration to a level that causes no
practical problems. For example, a xenon lamp is ﬁsed as
) 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

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

For example, the numerical values mentioned in

) the above embodiments are shown as examples and numerical
values different from such values ¢an 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

) 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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manner simlar to the cases of the first and second enbodi nents nenti oned
above. In the first and second enbodi nents nentioned above, it is
preferable that a nenber which generates the Si organic conpound 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 conmpound. In the first and
second enbodi nents nentioned above, in the case of using the parts which

generate.the Si orgﬁgiﬁgoﬁgﬁn&%ﬁge gﬁ&%mgggi}nggt?l(ryo%?né%%rgsﬁggﬁtwigﬂ S

desirable to shorten Ch is require sealing step to

the ozone -%legggb@gtﬁtﬁ?e éﬁ?{gﬁ%ﬁ'eﬁg WEBLE AU inkRdtActeli R ARSIV NY

tenperature t a val ue arou oom tenperature. In the first and

second enmbegdi Rt 5 tEeHItRACSH t FHRY Bedite: CHNBHE oMb ek elgR@itliioght havi ng
the wavel ength i of 400 nmor less is irradiated in the ozone cl eaning

step has begnnpslowdmikeweysr j+as such a light source, the light source

whi ch has conventionally been used in the mnufacturing step of the
semiconduct or | aser ©h BhéEfbXégobhg £rst iyl Beade)d embodhieenitlse can be

al so used. For exanple, the step of irradiating the Iight having the

wavel engt hthe dde wimegre ieghehagonedelganieg sized the kightmayiagt uri ng
step of the sem conductor |aser of the Al GaAs system Al GalnP system

Al Gal nAs sybeavedengid af 4@0 npivirthesad sdinreddp teden tuthe PAgKH9&ct i cal use

or the light 5 emitting element of the LED. Specifjcally speaking, such
through the 1light extracting portion 9 or the sedling glas

24 has been shown as an example. However, separately from
) the light extracting portion 9 or the sealing glass 24, a
dedicatedwindowforirradiatingtheilluminationlightinto
the package can be also provided. In the case of considering
the simplification of the structure of the light emitting
device and thereductionincostsof theparts, itisdesirable
) - 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
) 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
} 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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a light irradiating step has been used in the step of formng a nmask
pattern by using the techni que of photolithography. According to this
step, a wafer is coated with a photoresist having photosensitivity by
using a spin coater or the like, 3 what is called a photomask constructed
by coating glass with a netal is arranged in the vicinity of or in contact
with the photoresist, and the ultraviolet rays are irradi ated, thereby
phot osensi ng the photoresist. At the research and devel opnent |evel, such a
light | irmoagdeata nyesteawing temgeiratuire ¢ ep vaflugcaroundntheaoomers  after
the crystal growth or in the step of crystallization recovery or
alterationtemperaduriesr in the step of 20 irradiating the ultraviolet rays

during the crystal growh, . for exanple, like an optical CVD (Chem cal
Vapor Deposition) Hémelkse, f#ﬁsﬁhéﬂﬂaﬁﬁpﬁ@@uﬁmﬁﬁdéﬁéﬁtéfmPﬁélo # conduct or
| aser or the LED, or the like, such a_ lig] Lrradiatin usedin
the step afboNe.sthgexsendecinifbich §h8af iRy lE‘lgeEll??g’ '

dur gt heodr JEPAIM SOGER bF CLP A tEE A, tﬁ"”g%?ﬁ?ﬂ%l%%%é% B’POEQES?%S"
f t Al t h
nstal |1 ngAePaheah el onbahoxbBoens o E Yool sbhabl, coR B e s
mentioned _ 3hove. JAeR hie th%hr&%haalg 9k Setel J.hr eadi ated to all of

t he deviceS I package I'fght emttin evice, it 1Is
manufacturing step of the semiconductor laser or a LED (Light

Emitting Diode), or the like can be also used.

) 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 sysfem, AlGaInP system, AlGaInAs system, or the like
which has already been put into practical use or the light

emitting element of the LED. Spe_cifically speaking, such

LAl

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,

B 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 the researchanddevelopment level, suchalight

3 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
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preferable to prolong the irradiating tine or to raise the irradiating
intensity. Thus, it is possible to enable ozone in the portion to which
the illumnation |ight has been irradiated to enter the portion to which
the illumnation Iight was not irradi ated. As described above, according
to the invention, the vaporization of the Si organic conpound existing in
the package can be prevented wi thout providing the tinme-dependent and

I d
e T AR g SR S
prevented g % 1{ %ﬁbg‘&ﬁcfaﬁ%@(séh&ﬁ%‘&fﬁlh}SbElbep%%1t@aﬁ' VB 1. An

assenbllng net mtting device having a [ight en1tt|ng

el ement for e”1tt|ngthGbEraninathBaﬁEEQQaEQﬁrQ g'%%b@go%tth@aSt said |ight
emtting elenent, wherein sai d package is sealed in an ozone atnosphere

and | i ght sBaYtBaaacrerel £8gt ooftHOLEDY o tReslike| rswch ai ddghitnt o sai d
seal ed package. 2. An assenbling nethod of the light emtting device

~accardi ng ipraifating sbepeis asédght hxé rsiodp et pive istragef diefeoxier act i ng
the light emtted fromsaid |light emtting elenment is provided for said
package, awdatsaid tajhedi thei creditivbedofntolesed ssxuetupackagdEPhr ough
said light extracting portion. 3. An assenbling nethod of the |ight
emtting detrgeture, or the like is completed, that is, in the step
during the crystal growth, after the growth, or at the time
of processing'of a wiring pattern. According to the
) invention, it is used in the installing step as mentioned
above.
In the first and second embodiments mentioned
above, when the illumination light is not irradiated to all
of the devices in the package light emitting device, it is
b preferable to prolong the irradiating time or to raise the
irradiatingintensity. Thus, itispossible toenableozone
in the portion to which the illumination light has been
irradiated to enter the portion to which the illumination
light was not irradiated.
) 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

i portion of the light emitting element can be prevented

without deteriorating the mass-productivity.
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according to claim2, wherein said |light extracting portion is covered
Wi th.glass in which quartz is used as a base material. 4. An assenbling
nmet hod of the light emtting device according to claiml1, wherein said

light emtting elenent is a Ill-group nitride sem conductor. 22
CLAIMS
1. An assembling method of a light emitting device

having a light emitting element for emitting light and a

b 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.

) 2. An assembling method of the light 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

] extracting portion.

3. An assembling method of the 1light emitting device
according to claim 2, wherein said light extracting portion
is covered with glass in which quartz is used as a base

material.
] 4. An assembling method of the light emitting device
according to claim 1, wherein said light emitting element

is a III-group nitride semiconductor.
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