;e3e*n' XXY' b nmbnirnS11 Sept enber 2002 i e~~bem~~ SEM CONDUCTCOR DEVI CE AN ?

PACKAGE, AND FABRI CATI ON METHOD THEREOF The present invention relates to a

sem conduct or device including a sem conductor el ement dﬁ$@@?@ﬂﬂﬁﬁ2@02
abrication

met hods thereof. At present, sem conductor light emtting ' i
being used in various industrial fields. Such a sem conduc @mmwmmﬁmm@
gnt

nounting board and a package having the nounting board, and

emtting device is generally configured such that a sem co
emitting element is contained in a paclRage. The package is a

dapfed t o

achi eve sinple handling and protection of the light emtting el enent) and
to efficiently radi aSEMICONDYETORADAEVICE tAND |PACKAGE] tANRDg el ement upon
operation of the light emtting device. In recent years, there have been

strong demands to devel oprFashix@i Td¢N MESRD opngkeder |1 ght

emtting

device, and to devel op a sem conductor light emtting device for em ssion

of green light using a conpound sem conductor conposed of a

conpound

containing a group Il elenent and a group V1 el ement or a sem conductor

i ght eni tting deviuge fior, il sp) o0, ol oBl g1 GLQ! LUSiNG GOl

sem conduct or COITpOSE e contalning nit gen an

~Mm~~vUui omm denman

d%}’é‘é’or

a group

Supp|led1%)?¥k§?lg%?fbﬁ%P%I%gsépgﬁégg% ﬁﬂﬁ;%?%%)SuQ%*%%%%ﬁgsﬁPtﬁ a result

that the amount of hea eneratlon ron1§ Igght enlttlggnelenent becones

far Iarger PEHY L% °3F mﬁBPnP PACARG % TR PR ERY

hBORAES:

radi ati on effect by, nmeans of the package for radiating the heat generation
fromthe iy Ehtiragiercmesnods; fheregfows a related art seni conduct or
light emtting device having a configuration_in which a sem conductor
emtting el enent Z2PresepEposemigppductor light emitting devices

are being used in various industrial fields. Such a

semiconductor light emitting device is generally

configured such that a semiconductor light emitt

element is contained in a package. The package is adapted

to achieve simple handling and protection of the
emitting element, and to efficiently radiate hea

generated in the light emitting element upon ope

ing

light
t

ration of

the light emitting device. In recent years, there have

been strong demands to develop a high output

semiconductor light emitting device, and to deve

lop a

semiconductor light emitting device for emission of green

light using a compound semiconductor composed of

a

compound containing a group II element and a group V1

element or a semiconductor light emitting device for

emission of blue color using a compound semiconductor

composed of a nitride containing nitrogen and a

AR

group III
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a sub-nount 2219 made from an insulator on a conductive nounting board 2213
made froma netal (see Japanese Patent Lai d-open No. Hei 8-321655). Such a
sem conductor |ight emtting device is advantageous in tRhatseptenetidri2oed
connection to the sem conductor light emtting elenment can be easily
performed by providing suitable wires on the sub-nount 2219. Specifically,
the technique disclosed in this docunent is particularly effective for a
sem conductor |ight emtting device in which a sem conductor |ight emtting
el ement using a conpound sen conductor conposed of a nitride containing a
group IIl elenent is fornmed on an insulating substrate and a p side

el ectrode @ikrenh- sitie reetsock devabdsh proewead sowplieditde, tlopposed to
the insulating substrate, of the 11 Septenmber 2002 3 light emtting

el enent. Silnigcht hemitubingusled2h® itendsnrectbed itrocitdres s@mwbtbuat or | ght
emtting el enent 2110, the p-side electrode and the n-side el ectrode may be
connect ed t¥eiIs Eavayhelf ambantubfmbsat ekihrd i dbefeby PR&KE1LREar ea
required for wire bonding | arge on the sub-nmount 2219. A current can be
injected i ndy; £ hien§ehl ERBHYCHRL oe@Ntr 281ty devirem fam tWitew S M€,

el ectrode and the n-side el ectrode connected to the two pins shown in Fig.
Lviathe sib f0ubtpééida EodenhatRA NG SR AL EfbA! s FELROGY! OF

el ectrical connection.of a sem conductor |light emtting device inCluding a
sem conduc ' LtEi | e j ; eni r
conposed o %ar!ﬁ%' ?#dgﬂ%oékggﬁgﬁgﬁ%r%?p%%gg%#g%E{e%fr;g?%gi g Fig. 2,
a p side ehégtrogggﬁi%ggg %%g%%qnductorédéﬂu emtting device is connected

to a left p|ﬁ“%n ¥side elecf¥%53J¥%erebf is connected to a third pin

(not shown) via a _sub-npunt 2129 an ondyctive mountin oard 2121. Wth
this electrical cdﬁﬂ%t?fo%?oﬁscﬁrfg F%E n g SEEERFY Y tHeght

sem conductor, | ight emtting device. Further, a photodetector (not shown)
for nonitor§TytbhRe caFvaGep WﬁnQJﬂagﬂﬂé%ﬁﬂﬁﬂﬁﬁ }RgRBLIERi £ting device is

di sposed on . . L . N )
semiconductor light emitting element 2220 is idisposed via

a sub-mount 2219 made from an insulator on a conductive
mounting board 2213 made from a metal (see Japanese
Patent Laid-ﬁpen No. Hei8-321655). Such a semiconductor
light emitting device is advantageous in that electrical
connection to the éemiconductor light emitting element
can be easily performed by providing suitable wires on
the sub-mount 2219. Specifically, the technique disclosed
in this document is particularly effective for a
semiconductor light emitting device in which a
semiconductor light emitting element using a compound
semiconductor composed of a nitride containing a group
IXII element is formed on an insulating substrate and a p-
side electrode and an n-side electrode are both provided

on the side, opposed to the insulating substrate, of the



t he conductive nounting board 2121, wherein a first electrode of the

phot odet ector is connected, together 11 Septenber 2002 4 with the

sem conductor light emtting device, to the comon thirdpigepithbei200n, and
a second el ectrode of the photodetector is connected to a right pin. Wth
this configuration, the optical output of the sem conductor light emtting
devi ce can be nonitored by the photodetector. The above-descri bed

t echni que, however, has a problem Since an insulator is lower in both
thermal conductivity and electrical cohductivity than a netal, the p-side
el ectrode and the n-side el ectrode provided on the sanme side are prevented

from bei ng sigtit - émicvihgdedemenitng Bheacienttleatsuby nfddntmaats 2249 or 2129,
however, the heat radi ation characteristic of the device is reduced. As a

result, the:4eRpetaluts QﬁetE%m%%BdHHEH5¥(Iidﬂ@ﬂ@mf@iih%ﬂ@;%h@ﬂ%ﬂt i's
rai sed) thereby degrading the stable operation and reliability of the

devi ce for g pnoperpodsal. Lhilk e AddIuy Sl GONdYGL oL JRYLEACRalNI S tyPe

is configured suc t awring portionis tornmed on a flat sur of a
conductive Jboard via,a.thin_i. tﬂéyi fé% n - sl de ctrode of a
seniconduct%$ ??ﬁﬂ?gEﬁFtFPn 1§%eb n?ﬂgg coﬁ#@%t%u tooﬁhg %g% ucf%ve board
and an n sidg electroge %E t he eleneq}.iéhc qpectedn%o ahe mﬁrin% portion
Such a semi tRREERY oP2HEVIFRE, ARERFHIVHR A* SEht EnBRPE2882 5r9e on
di sadvant ageous in that since the wiring portiqn is Iorngg on t he
conducti ve Bo&r8URrBOPRE 2RT i nduFHERSGY 930 RS i ¢ThelstBFe FBeensure
the sufficient insulation of the wiring portion fromthe conductive board.
SUVMARY OF Sepieeuiantteon light emitting device from the p-side
electrode and the n-side electrode connected to the two
pins shown in Fig. 1 via the sub-mount 2219.
Fig. 2 shows another related art method for
electrical connection of a semiconductor light emitting
device including a semiconductor light emitting element
using a compound semiconductor composed of a nitride
containing a group III element. Referring to Fig. 2, a p-
side electrode of the semiconductor light emitting device
is connected to a left pin and an n-side electrode
thereof is connected to a third pin (not shown) via a
sub-mount 2129 and a conductive mounting board 2121. With
this electrical connection, a current can be injected
into the semiconductor light emitting device. Further, a
photodetector (not shown) for monitoring optical output
of the semiconductor light emitting device is disposed on

the conductive mounting board 2121, wherein a first

electrode of the photodetector is connected, together



An object of the present invention is to provide a sem conductor device and
a package, which are capable of ensuring a high heat radiation effect while
preventing short-circuit between el ectrodes, and fabri cati Eﬁﬁﬁ

thereof . To achi eve the above object, according to a figggﬂaspégﬁqg?zthe
present invention, there is provided a sem conductor device including a
conductive nounting board having a recessed portion and a projecting
portion disposed on said conductive nounting board; an insulating nounting
board di sposed on said recessed portion Qf sai d conductive nmounting board;
and a sem conduct or el enent having one portion di sposed on said conductive
nmount i ng boat €h afide t Bem9EBARAURRLY Q11 oS ReSAt 1y SPé¢i é@sutat LAG nounting
board. Wth this configuration, it is possible to ensure electrical

nsul ati on Snddie ERTEACBIUCHAL SHEARN! Al d A&l fa NePLo02BEEALET L the
sem conduct or 11 Sept enmper 2002 el'ement via the conductive nounting
board, and Rhe ress t rature rise gf the serg.caonductor el enment
and t hereb egn‘gﬁ?éeegégggbﬁg Sﬁgg%%itgnaltostaatrelgg?tt%lende\rpllctce}lf% ok

| ong-period of ;tine. As a result, .it is possible to inprove the reliability
of the sem SOFERRTEREHRD; o] RS SIS of Dee P RS OPREFEPEDI y, t he
first electrode is ¢isposed on a portion, on the side where the active

| ayer is prjdﬁlaEd?metgﬁg fervdee: GRRuds RPRIRF-E PR ohREict or | ayer and the
second el ectrode_is di sposed on a portion, on the side opposed to the
active'| ay@hobpderecs@Eond conduction type semi conductor |ayer; and al so
the first electrode is disposed on the insulating nounting board and the
second el ectrode iBheli apeseddencrhbedotegdniigenpiinWenehoadkads & th this
configuration, it is possible to shorten the distance between the &active

| ayer and tpeokbeduct$imcevent ingubegrd disd Uesrese itrp hposh t ¥vetpat adi at e
heat generated in the active |layer via the conductive nounting board. As a
result, it ¢esnductivity and electrical conductivity than a metal,

the p-side electrode and the n-side electrode provided on
the same side are prevented from being short-circuited by
using the insulating sub-mount 2219 or 2129, however, the
heat radiation characteristic of the device is reduced.
As a result, the temperature of the semiconductor light
emitting element is raised, thereby degrading the stable
operation and reliability of the device for a long-period
of time.

A known semiconductor device of this type is
configured such that a wiring portion is formed on a flat
surface of a conductive board via a thin insulating film,
and a p-side electrode of a semiconductor light emitting
elgment is connected to the conductive board and an n-
side electrode of the element is connected to the wiring

portion. Such a semiconductor device, however, is



possi ble to suppress tenperature rise of the sem conductor elenent and to
prevent short-circuit between the first electrode and the second el ectrode
of the sem conductor element. In the sem conductor deviceq sppRhfiepbby2a the
11 Septenmber 2002 7 sem conductor elenent is configured such that a
plurality of the light emtting portions are forned on the same substrate.
Wth this configuration, it is possible to radiate heat generated in each
active layer via the conductive nounting board, and hence to suppress
thermal interference between the light efitting portions. As a result, it
is possible to suppress an increase in threshold current and a reduction in
| um nous efifisadagtadgeachid it edinéénghaowirdfg dBedthemcad o ensure a
high quality of the device for a |long-period of t~. ne. In the sem conduct or

device, a gep@kal oM Y tdHuUSt ¥ &fvsabhyvRaOo¥hdednan tiheaadygf ive
nmounting board at a position between the recessed portion and the

proj ectingepQpti gn. ti\rg'etilmgc%}éitﬁ’fé‘fi “%ﬁ%h%’ thb gﬁfl%‘i%iie le to nore

ef fectively ensure ation o sem conductor elenment. In the
sem conductor._deyi.ce pasi tion, fixin ortiaon is,preferably. provided on
t he conducﬁP&@qé&ﬁﬂﬁré}t) ¥ 1R RURC tﬁ% n£F°Qs 1§ 6F@6ﬁﬂ§xfﬁ% recessed
portion be%mee the projecting portion and the position fixing portion.
Wth this C8Rffguration, it is possible to easily and accurately di spose
the insul ating nounting board on the conductive nounting board. In the

sem conductor device, the insul ating 11 Septenber 2002 nounting board may
be formed on the recessed fortion of the conductive nounting board by

deposi ti on SUMMARY; QFs THHhf INMEMEI@N, it is possible to easily and

accurately dispose the insulating nounting board at a | ow cost.
An object of the present invention is to provide a

semiconductor device and a package, which are capable of
ensuring a high heat radiation effect while preventing
short-circuit between electrodes, and fabrication methods
thereof.

To achieve the above object, according to a first
aspect of the present invention, there is provided a
semiconductor device including a conductive mounting
board having a recessed portion and a projecting portion
disposed on said conductive mounting board; an insulating
mounting board disposed on said recessed portion of said
conductive mounting board; and a semiconductor element
having one portion disposed on sgid conductive mounting
board and the other portion disposed on said insulating
mounting board. With this configuration, it is possible
to ensure electrical insulation of the semiconductor

element and radiate heat generated in the semiconductor



According to a second aspect of the present invention, there is provided a
package arrangenent for a sem conductor device conprising: a conductive
mounting board having on its one surface a recessed portipRegiathiar 2002
projecting portion; and an insulating nounting board di sposed on tﬁe
recessed portion of said conductive nounting board, wherein said projecting
portion and said conductive nounting board forma nounting site for a

sem conductor device. Wth this configuration, it is possible to ensure

el ectrical insulation of the sem condugtor el enent by the presence of the

i nsul ating nounti-ng board and to ensure the heat radiation characteristic
by the pregeafmenefl viike R didve: I hé et DAGr Boakl, t Bhd PRGOKEI&0 ,
preferably, the conductive nounting board has the recessed portion on which
the insul aki,pg - @RUNIIAG, HQANML-d Sri e BSE dtﬁ@°§é’ﬂié€ﬁgh@%pl}r &g portion
on which the sem conductor elenent 1s to be disposed. Wth

t hi s~confi at.i it d.s sl b e rical _insulation of the
seniconducggg grgﬁgﬁitiﬁi¢%§14uéj%&?%ga%%%%%?%gg%ogggtgig§o§§ﬁ on the
recessed pqrtion and to positively.radiate heat generated in_the

seni conducgsyl‘éFe%@ﬁt a\/ilémtgn'epec’b%%%c?gvgl%umaﬁ%ga rﬁiug'épt &fbe&f 2002 9
board. According.to a third aspect of thﬁ. fesent inventiqn, there is

provi ded apﬁﬁfﬁg&eoft"f AFMTHS e sehi ’nghEYo? d&BecE M TOPERGP T he
steps of: form ng a conductive nounting board having on its one~surface a
recessed pBEVi6f-and a projecting portion; forming an insul ating nounting
board di sposed on the recessed portion of the conductive nounting board;
form ng a sem con8Bctbi selsemdmondantan iRy oneeperabdy. othehfirst

sem conductor el ement on the conductive' nounting board and al so di sposing
the ot her padecityedsf itshalissrdsehdertarrerekent on the iside athiexe mdunting
board. Wth this configuration, it is possible to easily fabricate the

sen conducaetidevileyexanics heneeided casf| pheellirsé trhadsetiicondiyxteor devi ce
of the present invention. According to a fourth aspect of the present

i nventi on) semécendnqiraay i dewen amd htlle ofetabdi edbcngodepdek aljesdarddidi ng
the steps of: formng a conductive nounting board having on its one surface
a recessedoport iportdnch ,a g otleet & hde popposad andther mictd van liaysd ,atahg
nount i ng board di sposed on the recessed portion of the conductive nounting
board. Wt thiehisecomd icptdi¢Olioni type pemsicbhduteoealdiayerf;alndailsd he
package, and hence to easily realize the package of the 11 Sept enber 2002
10 present thevdritnsan.ellder r@d & oils o i §pbsedabhnghehd npadleageg pref erabl y,

i ncludes the steps of forn~irig a conductive nmounting board having cn its
one surfacfoantderRs RhPOrind®NtRE ¥bé6hdasledsbalel N¢ MEWHIsWH hard is to
be di sposed and a projecting portion on which a sem conductor elenent is to
be di sposedheakdrnididiiige HEtNEELHgt B6akaCesSHLeh POh E0BoaRE glilka tRbe),ect i ng
portian of said conductive nmounting board, a separating pprtiari for
separatingi%aii@ igdud 310t HO8RbL BenbeREdadksRASRA LRt Wi AR SSOdipOrti on
frcxn said conductive nounting board with a gap kept therebetween. Wth
this confi guhaly Giha ithd ScHRESERLGet RoBASEhY baBKCAR tHdhRackage, and
hence to easily realize the package of the present invention. According to

a Tifth aspect ivd e PESSEL hOYENbbABrabRE" n THY BURrk aAR0 copgluct or

device including: a'sem conductor element having a plurality o ed
sem conductgfe | éc@%‘ﬂe %éﬁn%}{gnﬂoérhtr Sks eée%éﬁgfé,a’i% ggsecond

el ectrode provided vn e sane Sside 1n the stacking direction; and a
conductive_nmounti.ng board for supportin he m ¢ ctor elenment in a
state in\M%qgﬁlb@égo'ot%%p?F?g? gg@%??% ngnaigﬁb‘ﬁgggﬁ% el ectrode of the
seniconductor.eleqfnt i S f%xed go tge conductiye E@yq{k@g{bo rd. Wth this
confi gur at IF6AGIRFUC HREsFHERERE APV ERt PERSEA CiSASH T Bt beh the first

el ectrode and the second, el ectrode and to positively radi ate heat generated
in the seﬁaﬁﬁﬁﬁﬁﬁcﬁh%lﬁhﬁﬁP 9?8°FH8680ﬁ&SCF$@e 4 Rt $oErHe 9t s nakes

it possible to suppress tenperature~rise of the sem conductor elenent. 11
Sept enber XdR semiconductor element.

In the semiconductor device, preferably, the



and to keep a stable operational ~state of the device for a |ong-period of
time. As aresult, it is possible to inprove the reliability of the

sem conductor device. In this sem conductor device, prefefabhémoeh2062 r st
el ectrode is provided on a portion, on the second conduction type

sem conductor |ayer side, of the first conduction type sem conductor | ayer;
and the second electrode is provided on a portion, on the side opposed to
the first conduction type, of the second conduction type sem conduct or

|l ayer and is also fixed to the conducty ve nounting board. Wth this
configuration, it is possible to shorten the distance between the active
| ayer and tbaieconducitore dlsidn gl Hoesafigudefesaent eha & ¢gheedi e}y
radi ate heat generated in the sem conductor elenent via the conductive

mount i ng bgar dnel 1 ilgh A8 CONBICOF £ H6NE CBrePEBEREADIR theidimesurface of
t he conductive nounting board is tilted, fromthe nounting surface side to

the opposegwisq,efatteqmw 2N e 1Qfs téb%éliitgféfa &l 55! fféeiéngogggbi%%%d

el ectrode. th this configuration, I's possl bl e to broaden a space near

the other electrode, and hence to facilita h L ectrical .connection of
t he ot her 5?@%?F8d§%é?e??ﬁﬁﬁﬁt%%u}ﬁe?af% %%ggggnﬁggﬁﬁﬂﬁﬁﬁ éheice,
preferably, tge 11 Septenper 200212 canguctive mounti ng board is_ | ocated
Lo be. shi f FRAIREGHY MR T 1 R9% GentBh BFAERe T FRBRASRY SPTRE! when

t he nounting surface of the conductive nDunth%.board i's directed upwardly.
Wth this &%ﬁ?&&y@t‘ﬁﬁw,%‘i“%ﬂ pbRei bt ehfoeISAPor POTSHOT - t B¢ 4 r st

el ectrode and the second el ectrode to the conductive nounting board, and to
easi |y confi8étlithe idt Het RPELIP BB P oSUPBERES &BuABEHSRSR It dance with
Japanese I ndustrial Standards. In the sem conductor device, preferably, the
support ha$hgieshold fpxrenveardratredngtine dondusHinga iekem@ard with

the nmounting surface directed downwardly. Wth this configuration, it is
possi bl e tdn each light emitting portion, and hence to ensure a

high quality of the device for a long-period of time.

In the semiconductor device, a separating portion
is preferably provided on the conductive mounting board
at a position between the recessed portion and the
projecting portion. With this configuration, it is
possible to more effectively ensure the insulation of the
semiconductor element.

In the semiconductor device, a position fixing
portion\is preferably provided on the conductive mounting
board in such a manner as to provide the recessed portion
between the projecting portion apd the position £fixing
portion. With this configuration, it is possible to
easily and accurately dispose the insulating mounting
board on the conductive mounting board.

In the semiconductor device, the insulating



facilitate the electrical connection of the other of the first el ectrode
and the second electrode to a power source. According to a sixth aspect of
the present invention, there is provi deg a package i ncl udiSepterdber@00fct i ve
nmounti ng board having a nounting surface on which a sem conductor el enment
is to be disposed; and a support, having a supporting surface, perpendi cul ar
to the nourméwngtingf hoard maysBspdammeyl re tdhRrRIg AL RAE FHORbBA d by

t he supporting surface; wherein the conductive nmounting board is |ocated in
such a manneheasohdukt iste ftcanh triinghthesmdl biordengsieieny Midh tHeieent er of
t he 11 Septenber 2002 13 supporting surface when the nmounting surface is
di rect ed upgehatthyunratd dde iconidkigidssibininte nepdibky dadsaacsrdeedyr f ace at
an end, near the center of the support, in the direction parallel to the

mount i ng sugk ape AN HS rSUPROE £ Insuki € BE®, béded si lea slewaceshkei ng til ted,
fromthe nounting surface side to the opposed side, toward the opposed end

of the mounting Sugpfages Wi hd b & &RHd WRLdODE ithd Kré@6ee of mounting
t he sem conduct or elenent having the first el ectrode and the second

el ectrode ointdigicane shelees dee pfovidedf i a stpackage r Gdwangemenie foronal

el ectrode can be easi | Y. ixed to the conductive nounting board. This nakes
it possi bl es?%l%??@gh? sfiort<%iFiart ‘t he sem conductor el enent and to
positively radi ahecBgahctBRe mihg bb&rd b wieRd el dteelpaesuriace the
conductive nmounting board. Further, it is possible to broaden a space near
the ot her e¥Feeessnie PorRdoNcR® & Pre3eftincaPerEh@el ectrical connection of
the other electr fs s AC b Ngk S 1R of the
present inventi o%ﬂgt er%@%}g@ﬁﬂ%ﬁ'&énﬁet %ga(r)k?lé at?rgflcg%{iel%é"a B5ba

sem conduct pordban ceyf | meliddi agnduntiveepwoatting adkiang, a wherein t gadd

sem conductor _lLayers and nprovidi,ng a.first electrode, an o] | ect rode
on the samePSPHRCFIS RO ia%E 8 FOBRU S o‘P‘?dﬁng‘l?gngggﬁéugggﬁ &

el ement; angounting site for a semiconductor device. With this

\.J

configuration, it is possible to ensure electrical
insulation of the semiconduétor element by the presence
of the insulating mounting board and to ensure the heat
radiation characteristic by the presence of the
conductive mounting board.

In this package, preferably, the conductive
mounting board has the recessed portion on which the
insulating mounting board is to be disposed and the
projecting portion on which the semiconductor element is
to be disposed. With this configuration, it is possible
to ensure electrical insulation of the semiconductor
element by the insulating mounting board disposed on the
recessed portion and to positively radiate heat generated

in the semiconductor element via the conductive mounting



11 Septenber 2002 14 disposing the sem conductor el enment on the conductor
nmounti ng board while fixing one of the first electrode and the second

el ectrode on the conductive nmounting board. Wth this COW?@QH&%&&QQOOit is
possible to easily fabricate the sem conductor device of the present

i nvention, and hence to easily realize the sem conductor device of the
present invention. In the above fabrication nethod, preferably, the

sen conductor elenent is |located on the dower side and i the conductive
nmounting board is |located on the upper side and in such a state the other
el ectrode igogggnected to a pin by neans of the wire. Wth this
configuration, I{ is possible_ to facilitate electrical connection of the
wire) and hence facilitate the electrical connectiqn of the other el ectrode
to a power source. PEEPEFIBESER ATIFBNTEF 2FRE RPEsSqts a
perspective, view showi ng a configuration of a related _art ,sem conductor
devi ce; Fig%niep§18npeﬁg&§ﬁikﬁaRHQ%&@#QW&r@thEGnPFgGPEFFSﬁtéPQaﬁother
related art sem conductor light emitting device. Fig. 3 is a partially
expl oded pesspiepnducogwdsioid ey Hl%bﬁgi@%r Bheoptepsacfenitesmdaat & |ight
emtting 11 Septenber 2002 15 device according to a first enbodi nent of

t he presentcondenmtice, mougtihg deapdrhietngvenvise oheasurfdgest iave
nount i ng board of the sem conductor light emtting device showmn in Fig. 3.
Fig. 5 is arpeesped ipoetidicaw aafd an prsikating poustiong Boamd ngf arhe

sem conductor light emtting device shown in Fig. 3; Fig. 6 is a partial
sectional viawudfhtdngemomlied Bodvdedishosba sanithengeeieasdd ght emtting
device shown in Fig. 3;

portion of the conductive moun;ing board; forming a
semiconductor element; and disposing one portion of the
semiconductor element on the conductive mounting board
and also disposing the other portion of the semiconductor
element on the insulating mounting board. With this
configuration, it is possible to easily fabricate the
semiconductor device, and hence to easily realize the’
semiconductor deviqe of the present invention.
According to a fourth aspect of the present
invention, there is provided a method of fabricating a
package including the steps of: forming a conductive
mounting board having on its one surface a recessed
portion and a projecting portion; and forming an
insulating mounting board disposed on the recessed
portion of the conductive mounting board. With this

configuration, it is possible to easily fabricate the

package, and hence to easily realize the package of the



Fig. 7 is an expl oded perspective view of a portion of a sem conductor
light emtting device according to a second enbodi nent of the present

invention; Fig. 8 is an expl oded perspective view of a p@{SEB%n{UerQOOZ
sem conductor light emtting device according to a third enbodi ment of the

present invention, Fig. 9 is an expl oded qgrspective view of a portion of a
sem conductor light emtting device according to a fourth enbodi nent of the
present inpeakent imventiibins a perspective view show ng one step of
fabricating the sem conductor light emtting device shown in Fig. 9; Fig.

11 is a perspecti¥geVrRWhDAOWINGE b F A t O | O pddkage! epPeres@P3 16 step
subsequent to that shown in Fig. 10; Fig. 12 is a perspective view show ng
a fabri cat iioalwlespthebsteapacaf farmingita geodrctive ppepnting

Ikegd having en
partially I d ectiv ' ] | r ThgURA of a
sem conducte'L)(if;’kB gﬁ%h?ﬁg%é?tignﬁe ggﬁgogggéglr %‘n%ﬁfe'%ﬁ;ﬁ‘*i t er%%gdl rrer??'ﬂ%f t he
present i nkeatdods Fiqy. bd4 dispasedardridal a s rojetahg vipevkishowwmgwaich a
sem conduct or . | aser lL,ght, emtting device shown in

tof he em'%o ducgtor |i

Fig. 13; FF-989E"En© %ﬁngdlesd Bg?es TG vi ew of a portion of a

sem conduct or | igdt femirg, N@etimsnC @haceedadced partdasi atd theb gabfesttingf t he
present invention; Fig.,.16 is a perspecgtive vi.ew show ng, a varjati of the
sem conductl?ﬂrtb%’biocge:s d ¢ prodye nFo‘E'?’R}QﬂtW’ F?g.se@?a%sngapﬁg{:’s"ﬁ’e%gﬁe

Vi ew show nggpanaiifgr s¥d i sisudatidl whentSier Bemsl dieposill ice the Bedpedsent
invention; Fig, 18 is a partially expl oded perspectjve,6view showi ng a

conf i gur at iRFFCH a SR BREucIBEFH Rt BHFEINg cé’.l'é}&ccﬁ d PRy t]??PBne
enbodi ment @ferbbgwREgSENt Wi BKHERKE@N cohifd gulditm, P tidlpsesiboaakovi ew of

a
easily fabricate the package, and hence to easily realize
the package of the present invention.

According to a fifth aspect of the present
invention, there is provided a semiconductor device
including: a semiconductor element having a plurality of
stacked semiconductor layvers and also having a first
electrode and a second electrode provided on the same
side in the stacking direction; and a conduétive mounting
board for supporting the semiconductor element in a state
in which one of the first electrodé'and the second
electrode of the semiconductor element is fixed to the
conductive mounting board. With this coﬁfiguration, it is
possible to prevent shorf-éircuiﬁ between the first
electrode and the second electrode and to positively
radiate heat generated in the semiconductor element via

the conductive mounting board. This makes it possible to

suppress temperature rise of the semiconductor element.



sem conductor | aser of the sem conductor |light emtting 11 Sept enber 2002
17 device shown in Fig. 18; Fig. 20 is a partial exploded perspective view
of a portion of a package of the sem conductor |ight eni{fég&eﬁﬁgfggxphomm
in Fig. 18; Fig. 21 is a front viewillustrating the positiona

rel ati onshi p between a conductive nmounting board and a sem conductor | aser;
Fig. 22 is a perspective view show ng one step of fabricating the

sem conductor light emtting device shown in Fig. 18. Fig. 23 is a
perspective view showing a fabricating step subsequent to that shown in
Fig. 22; Fig. 24 is a perspective view show ng a fabricating step
subsequent _t ha; shown in.Fig. 23; Fg. 25.is a front view,show ng a
configurat?%ﬁ %? e&BnﬁaFéﬁhﬁéﬁﬁgﬁﬁﬂﬁgéhafH%t%%ﬁi8 thEtSFVGEFig%”%homm in
Fig. 18. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS, Her ei nafter,
enbodi nent® bPRERBEpEOSe L it i &F R Mesyd teddr i e PeFeHetai Fowi t h
reference to the drawings. |t should be noted that in the follow ng

enbodi ment $PPEOPECkBGe YEFHFSD W tHf thensebheerdvrtasvierisk -t he present
invention will be described 11 Septenber 2002 18 sinultaneously with
description of thensthisondndcondgariore devRiaest Erdfeifaiely) Fhg. £3rsiiows
the entire configuration of a sem conductor |ight emtting device as a

sem conducébecdevdee iangh ravpabddagm 14 pocoickh hgohothef Begbnd@nbodi nent of
the present invention. The sem conductor |ight emtting device includes a
sem conductondhagebn?@ v & aeinkaonitedorl £yereaiden blietpaclkkagetl0. The

package 10 has a di sk shaped support 11 and a hol |l owed cyli nder
conduction type semiconductor layer; and the second
electrode is provided on a portion, on the side opposed
to the first conductioq type, of the second conduction
type semiconductor layer and is also fixed to the
conductive mounting board. With this configuration, it is
possible to shorten the distance between the active layer
and the conductive mounting board, and hence to more
.effectively radiate heat generated in the semiconductor
element via the conductive mounting board.

In the semiconductor device, preferably, a side
surface of the conductive mounting board is tilted, from
the mounting surface side to the opposed side, toward one
of the first electrode and the second electrode. With
this configuration, it is possible to broaden a space
near the other electrode, and hence to facilitate the
electrical connection of the other electrode to a power

source.

In the semiconductor device, preferably, the



shaped cover body 12. One end side of the cover body 12 is opened and the
other end side thereof is closed. The end portion of the cover body 12 on

the open side is in contact with one surface of the supp d
portion of the cover body 12 on the closed side is proviggge&%FﬁgggO&?

extraction w ndow 12a for extracting a | aser beam emtted fromthe

sem conduct or | aser 20 contained in the package 10, out of the package 10.
The cover body 12 is nade froma netal such as a copper (Cu) or iron (Fe)
based netal) and the extraction window 1pa is made .froma material allow ng
transm ssion of a |laser beamenitted fromthe sem conductor |aser 20, for

exanpl e, gl : i i e: co 2.4 ry“g:ive nountin
11 ggptengggigg%lﬁ}fag%da%dl@&oﬁg\a&l?c gt%?‘é‘g%gz&%d&& ostriﬂ] aseér 20 is to bg
mount ed i s _f, d er one surface pf_th ort _11. .The conductive

mount i ng ba4cH ey, v the “eraker; o) FHEC ShReeE iR S RS Riuct or

| aser 20 to.a power sourCﬁ%énot ghomnéfanﬂ to r%diate heat generated in the
seniconduc?@FWzﬁgg RPN TR HRHEREFVBE nblft PRGNSR Y &L B ¥ME support 11

are integrally cast froma netal such as a cggper or iron based netal, on
the surfac®®aFd Wi H zeSerdetPYRFl¥udd ¥ ¥BntRigoraBE iFdEELiiM ardd havi ng
a thickness of 5 ~.tmis forned. Specific exanples of the solder materials
may i ncl udést ipPssIPle |eadearbly ik anpead &bheoyixrstysileqtandeiandl | oy,
an indium (In)-tin alloy) and an indiumlead. As enlargedly shown in Fig.
4, the conddet isesansumelegtbode dte3thasconducha veumfauget igrg Wwaeahdt he
sem conductor |laser 20 is to be nounted, a recessed portion 13a and a
pr oj ect i ng apat tHcoreasSily Tteseececebsedtpert edect3amdndd e mprweecti ng
portion 13b are parallel to the surface of the support 11. The size of each
of the recessadtean iaxrcdBdanad whehpoapeatiseg Ipduidton dBlstandetdsuch t hat
the wwdth in the direction parallel to the surface of the support 11 is 0.8
mm and the depth Th the &dnmeicddmdupespedevidear pre fiekabiyr,f ate of the
support 11 is 1 mm The difference in height between the nounting

support has the fixing groove for fixing the conductive

mounting board with the mounting surface directed

downwardly. With this configuration, it is possible to

facilitate the electrical connection of the other of the

first electrode and the second electrode to a power

source.

According to a sixth aspect of the present

invention, there is provided a package including: a

conductive mounting board having a mounting surface on

which a semiconductor element is to be disposed; and a

support, having a supportihg surface perpendicular to the

mounting surface, for supporting the conductive mounting

board by the supporting surface; wherein the conductive

mounting board is located in such a manner as to be

shifted rightwardly or leftwardly from the center of the



11 Septenber 2002 20 surfaces of the recessed portion 13a and the
projecting portion 13b is set at 300 ,u m In addition, the thickness of
t he conductive nounting board 13 in the direction per pen

nmounting surface of the conductive nounting board 13 nmay ngéﬁﬁF%g?gﬁ?
determ ned depending on the size of the cover body 12, homever, it is
preferred to nake it as large as possible in order to increase the heat
radi ation effect. An insulating nounting board 14 is nounted on the
recessed portion 13a of the conductive agunting board 13. As enlargedly
shown in Fig. 5, the insulating nounting board 14 has an insulating boar d

1l4a made fr, I a u @dng bor on
nitride (B ﬁH}% c%%fggﬁgaggé%skhé ﬁﬁuiiéhe3|ve ayer 1§§L|s prOV|ded
on the surf}q”e r&%ggg?‘gggggc%%égyggggg o] ?L rn% %3 of thegll nsul ati ng

board 14a insu ng nDun to the
conductive nounting board 1 The adhesi ve | ayer |s forned py st acking
; H o o

a titani um{*FHH29ayRt #AVERY’ atEATckAEsSeBeFo® Il SHRRI Rlum 1% PERe| ayer
havi ng a thickness of 200 ni and a gold (Au) layer having a thickness of
500 nm on tHe&eistratPagrbba dt945thmPH 16%UéWI'RQGr§W£ Beftion l4c is
formed on the surface, opposed to the conductive nounting board 13, of the
11 Sept enbeFUEIOTEt Ing | suTEacengtheasddessurfRe anbe img-dorl tod. 1880ms f or med
by stacking a titaniumlayer having a thickness of 100 nm a platinumlayer
having a t Hilekmesenbingosunfrcandidegéiod they ororadt @ ide hi ekwesd the500 nm
on the insulating board 14a in this order. A solder adhesive |ayer 14d nmade
froma sol dopowed@reni 0§ phevindedtdmnga sparfeicen oWitthe tduirsf ace, opposed to
the insulating board |ayer 14a, of the wiring portion 14c, which sol der
adhesi ve | aymfilghtra siadapiedthe base of mounting the semiconductor

element having the first electrode and the second

electrode on the same side, one of the first electrode

and the second electrode can be easily fixed to the

conductive mounting board. This makes it possible to

prevent short-circuit of the semiconductor element and to

positively radiate heat generated in the semiconductor

element via the conductive mounting board. Further, it is

possible to broaden a space near the other electrode, and

hence to facilitate the electrical connection of the

other electrode to a power source.

According to a seventh aspect of the present

invention, there is provided a method of fabricating a

semiconductor device, including the steps of: stacking a

plurality of semiconductor layers and providing a first

electrode and a second electrode on the same side in the

stacking direction, to form a semiconductor element; and



adhesively bonded to the sem conductor |aser 20. The thickness of the

sol der adhesive layer 14d is preferably set at a value of 4 icl.mor nore
for ensuring a sufficient adhesive strength of the soldeq1qg@ s dogyer
14d. The sol der material for formng the sol der adhesive |ayer 14d may be
the sanme as that for formng the solder filmof the conductive nmounting
board 13, however. the solder material is preferably selected to have a
melting point lower than that of the solder material fax form ng the sol der
filmof the conductive nounting board i8. The reason for this is that, as
will be |ater apparent in description of the fabrication nmethod, in the
case of adgesiveL% bo diﬁgethe ggnductiv§ nDuEting oard , the insulating
mount i ng b8APROFANT, G RELETRLORGERT of TPUEBF 98 3 SOAFBMHAE the

insul ating nmounting board 14 is _ 11 Septenber 2002 22 less in therma
conduct i onmPNER ifge hodFdlidthidee nbimipdigoBsaPrd the fiasdoidestipde
tenperatures of the above solder materials becone | ower in the order of

I n-Sn al | opngf Gheexmpsingd aheqksoda andths GPWASELLvVE maun tHinawgdnd.
exanple, 75 wt% In and 25 wt % Pb), Sn-Pb alloy (for exanple, 50 w % Sn and
50 Wt % Pb) Wish, tAisSraifiguldoionxampl s BOswi¥olAu tancaXOilm % Sn), and Pb
For exanple, if the solder filmon the surface of the conductive nounting
board 13 i £atadeafteorntn, sdibcsnddetoadiesive lodyahel 4d-exferithe i nsul ati ng
mounting board 14 is preferably made froma Sn-Pb alloy. The size of the

i nsul ati ng imReRtiRG barid Hdnés 66t eabthyt hahltike WhH hdniiddedleset i on
parallel to the surface of the support 11 is 0.8 nmeach and the depth in

the direct ig@R iR RANAIKA FFedont hensehtaea .Of the support 11 is 1 nm The
t hi ckness of the insulating nounting board 14 in the direction

perpendi cul ar to the (ARURHJE St ALE O oh NRe tRSH] abirBG cFRWALI NG Hpard 14
is preferably set to be equal to or nore than the difference in height

bet ween t he JRWYH L ;@%ﬁgeﬂfv §Be1beaRedednPUHd AW Sk thiga

projecting portion 13b o conductive~nmounting board 13. Here, since the
d'fferenceﬂﬂlIgﬂﬂﬁucégggwmgﬁnting board is located on the upper

side and in such a state the other electrode is connected
to a pin by means of the wire. With this configuration,
it is possible to facilitate electrical connection of the
wire, and henéé facilitate the electrical connection of

the other electrode to a power source.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view shoying a
configuration of a related art semiconductor device;

Fig. 2 is é perspective view showing a
configuration of another related art semiconductor light
emitting device.

Fig. 3 is a partially exploded perspective view

showing a configuration of a semiconductor light emitting



t he mounting surfaces of. the recessed portion 13a and the projecting
portion 13b is set at 300 a m the thickness of . 11 Septenber 2002 23 the
insul ating nounting board | 4~is preferably set at a val ugq @ aiber9of? OF
nore. For the purpose of ensuring the insulation of the insuPating nount i ng
board 14 agai nst the conductive nounting board 13, the thickness of the

i nsul ating nmounting board 14 is preferably set at a value of 500 ic.Gnor
nore. As shown in Fig. 3, the support 11 is provided with a pair of pins 15
and 16 extending frominside to outsidasof the cover body 12. Each of the
pins 15 and 16 is nade froma netal such as a copper or iron based netal
and the surf t | tedew Bl 8 .

msul at i ngOEvage Pesthalriy 200 S Enbaatnlht ol the RIS  ne
support il ,and épe ins 15 and 16, respectively, for electrically

i nsul.ati ng*fHE™ dﬁﬁgrt 11 fromthe pins 15 and 16. That is to say, the
conductive nounting board 13 is electrjcally insulated fromthe pins 15 and
16. One end of a WPFe #7ifade FFERYGOIY ha¥lt Ty Af t hi CRABESEIVS0 ~ mis
connected to the pin 15, and the other end of the wire 17 is connected to
the wiri ngMeantiing brawd ehethasteBirARIRBLEALI AdIBSareditt ing @¢vEeeical ly
connecting the pin 15 to the wiring portion 14c. The support 11 is also
provi ded wishiowa dim Figrswd ch is electrically connected to both the support
11 and the conductive nmounting board 13. 11 Septenber 2002 24 As shown in
Fig. 6, the senm c8aductors asarexpective metlebwyofegneanisallafisigacki ng a
buffer | ayer 22a, a backing | ayer 22b, a mask | ayer 23, a coating growh

| ayer 24, aounttiype lsstrdomfiucher skmyepndbcasralfiightt ewinduiotg ofet j/pe

sem conductor |ayer, an active |layer 26, and.a p-type sem conductor |ayer
27 as a se@hydn in Fig. 3;

Fig. 6 is a partial sectional view of a
semiconductor 1ase} of the semiconductor light emitting
device shown in Fig. 3;

Fig. 7 is an expioded perspective view of a portion
of a semiconductor light emitting device according to a
second embodiment of the breseﬁt invention;

Fig. 8 is an exploded perspective view of a
portion of a semiconductor light emitting device
according to a third embodiment of the present invention;

Fig. 9 is an exploded perspective view of a portion
of a semiconductor light emitting device according to a
fourth embodiment of the present invention;

Fig. 10 is a perspective view showing one step of
fabricating the semiconductor light emitting device shown
in Fig. 9;

Fig. 11 is a perspective view showing a fabrication



conduction type sem conductor |ayer on one 'surface of a pair of opposed
surfaces of a substrate 21 in this order. The substrate 21 is forned of a
sapphire having a thickness~in the stacking direction (herskpRibaF 2002
referred to sinply as "thickness") of 300 ,u m and the buffer layer 22a is
formed on the C-face of the substrate 21. The buffer |ayer 22a, which has a
t hi ckness of 30 nm is nade from an undoped GaN. The backi ng | ayer 22b,

whi ch has a thickness of 2 ~~ m is nade froma crystal of undoped GaN.
The mask |ayer 23, which has a thickne % of 0.1 Vim is made fromsilicon
nitride (SiGCs) . The nmask layer .23 has®a plurality of stripe-shaped

openi ngs X i i e.dLrection~ r@qui ar to the paper plane in
F~.g. 6, éﬁgﬂg %ﬁggﬁg?{}gowsFﬁ?%egéﬁg’%eg%nas 'pgwt’i ons 23b each forned

bet ween adj acent two of,, the openings 23a. The coatin ro |.ayer, 24 grows
"aterally bn t he ik Tyt SPo1EIeRETEs, VR oPRONARS At ARF e Lich

Sept enber 2002 25 dislocations fromthe backing | ayer 22b. The coating
growt h | aytreRs§ulpkeaneRisty thréksbe¥noim Fid%chli s nade from undoped
GN. The n-type sem conductor layer 25 is f?rned by stacking ari n-side
contact |ayer 25&i%n ¥ tipea cpautiajdty £8plodedl perspesttigg deldwyer
25c-on the coating growh layer 24 in this order. The n-side contact |ayer
25a, whictehrewingtbhekentiref c@nfiamraitdi omadd fa gremicgpduGadc dbpebtwi t h an
n-type inmpurity such as silicon (Si). The n-type clad |ayer 25b, which has
a thicknessmbftingtdevisenadeoirddmga tim »eed idittstemthoditgmpe &f oth&ao. 9N
doped with an n-type inpurity such as silicon. The first guide |ayer 25c,
whi ch has prédenknessentiOn}l ,um _ is nmade fromn-type GaN doped with an
n-type inmpurity such as silicon. The active layer 26 is nmade froma m xed
crystal, undoped HiyaN 4 ang hasaatinbt spkeiguant vhewelshasdimtetdir e i ncl udi ng

a well layer having a thickness of 3 nmand nmade froma m xed crystal,
I no. | sGao. sl cenduatbar Lheer! d¥elnka\ddit coriditddiessi @ht delit 8gnade from
a mxed crystal, Ino,o0zGao. 9eN. The active | ayer 26, functions as a |ight

emtting |@yel{ce FRRoGXARR! @iqupan .l aser oscillation, the em ssion
wavel ength is set at about 485 nm  The p-type sem conductor |ayer 27 is
formed by stacking f. def el 0sat £2P18aBYEBeirip et ¥e 2hRw B SaFON
portion of a semiconductor light emitting device
according to a sixth embédiment of the present invention;

Fig. 16 is a perspective view showing a variation
of the semiconductor device of the present invention;

Fig. 17 is a perspective view showing another
variation of the semiconductor device of the present
invention:

Fig. 18 is a partially exploded perspective view
showing a configuration of a semiconductor light emitfing
devicé according to one embodiment of the present
invention;

Fig. 19 is a partial sectional view of a

semiconductor laser of the semiconductor light emitting



11 Septenber 2002 2~ guide |layer 27b, a p-type clad |layer 27c, and a p-side
contact |ayer 27d on the active layer 26 in this order. The deterioration
preventive |ayer 27a, which has a thickness of 20 nm i s{18égtefberpaoam xed
crystal, p-type Al o.sGao.BN doped with a p-type inpurity such as nagnesi um
(My). The second guide |ayer 27b, which has a thickness pf 0.1 ,um is
made from p-type GaN doped with a p-type inpurity such as magnesium The
p-type clad | ayer 27c, which has a thickness of 0.8 ,um is nmade froma
m xed crystal, p-type Alo.|l Gao, 9N doped with a p-type inpurity such as
magnesi um The p-side contact |ayer 27d;gwhich has a thickness of 0.5
,t.~m is made froma mxed crystal, p-type GaN doped with an inpurity such
as magnesi devige showie i@ ®igodt8 28a as a first electrode is provi ded on
the surface, on the active layer 26 side in the stacking direction, of the
n-si de contact | ayég.2348. ifhea maﬂﬂkakﬂ&xnkqibdZﬁersﬁetbimedvhywsb&ching a
titanium |l ayer, an alum num (Al) |layer, and a gold |layer on the n side
contact | apertdoa iof thiackales efdcieéd | symbgohlaeseorelldlghthlentiaadimg, to be
thus electrically connected to the n-side contact |ayer 25a. A p-side
el ectrode 38R i’de aneEPNh gl rpgle is provided on the surface, opposed to
the active layer 26 in the stacking direction, of the p side contact |ayer

27d. The p-side eb§§tr9qel%8Q'f%oné“bf%%“fﬁiﬁ%t3993n37tﬁ@rBEQlQﬁoﬁ%apk'ng

a nickel (,N)~layer and a gold | ayer on the p-side contact Iayer 27

this order .aqd «ald Wl 19 B dEFE L %aéén&){%i??%' R8unltq Bebto%‘i%{ d-F‘d?Z i cal 'y

connected to the p-side contact [ayer The p- SI el ectro bis

fornmed intq ending in the dlrectlon perpendi cul ar to the
paper pl ane |n%f §§ OBFC%%%ent constriction, and a-region of the active

Lgé?gnZG correspogdanZBO t he %é%ég%é{f%%r&?gw2§809§38"8§easkg%h%f”“55'0”

fabricating the semiconductor light emitting device shown
in Fig. 18.

Fig. 23 is a perspective view showing a fabricating
step subsequent to that shown in Fig. 22;

Fig. 24 is a perspective view showing a fabricating
step subsequent to that shown in Fig. 23;

Fig. 25 is a front view showing a configuration of
a comparative example of the semiconductor device shown

in Fig. 18.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, embodiments of the present invention
will be described in detail with reference to the
drawings. It should be noted that in the following
embodiments, a package combined with a semiconductor

device of the present invention will be described



The sem conductor | aser 20 has a pair of reflector filns 29 (only one is
shown in Fig. 6) at both ends of the p-side electrode 28b in the |ength
direction. Each reflector film29 is formed by alternatelysgpRpicePgosd | i con
nitride films and zirconiumoxide (Zr0) films. The reflectance of one
reflector film29 is set at a |ow value and the reflectance of the other
reflector film(not shown) is set at a high value, so that |ight generated
fromthe active layer 26 is reciprocated between the pair of reflector
films 29 to be anplified, and is enmttd@ fromone reflector film29 as a

| aser beam That is to say, the length direction~of the p-side el ectrode
28b becones the resonator orientation. The sem conductor |aser 20 is, as
shown in Fsifrultanpopsdadvilkh Ke ssuuidgeon 0f nthechenigendectolat the n

11 Septenber 2002 28 side electrode 28a is in contact~with the sol der
adhesi ve |dgeicédd of the insulating nounting board 14 and the p side

el ectrode 28b is in contact with the projecting portion 13b of the
conducti ve mmintdtoEmeedimatdtr) To be nore specific, the n-side el ectrode 28a
is connected to the power source (not shown) by means of the pin x5 via the
wiring portion l4e;@f §hgnbRsukak BE AR feRart ildh s dhe wire 17, and
the p-side electrode 28b is electrically connected to the power source (not

shown) by gEaDsoRhutie LN gt @nﬁééﬁgcswuféévssr@ueamgohaaego}& The
reason why the p-side electrode 28b is in contact with the conductive

mounting begLdcd3ahy Beladilt£9ld vaecéﬁcg{%&%wai R9r8t enBBEINARY

gener at i on sour ce_1s pose et ween -side e ectro

substrate ) at. jt. 1.5 p i t0.0 i i heat
radi ati on é#f te:i(’:gfIg E)’i-e%ﬁ(g)‘%t éﬁ%negd%#eé'di g?l}n?ee e V\r/le&glnca‘%ﬂrea]ércléigge | ayer 26 and
t he conductivgtmnun%jn board .13, havin Ig.h%g& hgat Eadiatégn
charact eri StFc- 1 e e'9§nﬁﬂﬁﬁ%ﬂe%é@ic% ANt he 85c gagrl hgﬁiﬁg t he
above confi utatigns are fabricated in acco danciﬂgjtggthe fol |l owi ng

d

procedur e: SERFEPRAYCLLT, EHFRfA LT AT BRCKRIPo e package 10

has a disk shaped support 11 ana a hollowed cylinder
shaped cover body 12. One end side of the cover body 12
is opened and the other end side théreof is closed. The
end portion of the cover body 12 on the open side is in
contact witﬁ one surface of the support 11.- The end
portion of the'cover body 12 on the closed side is
provided with an extraction window 12a for extracting a
laser beam, emitted from the semiconduqtor laser 20
contained in the package 10, out of the package 10. The
cover body 12 is made from a metal such as a copper (Cu)
or iroﬁ (Fe) based metal, and the extraction window 12a
is made from a material allowing transmission of a laser
beam emitted from the semiconductor laser 20, for example,
glass or plastic.

Inside the cover body 12, a conductive mounting



follows: A substrate 21 made from a sapphire having a plurality of

sem conductor |aser formation regions is 11 Septenber 2002 29 prepared. A
buffer layer 22a made from undoped GaN and a backi ng | ayer séglenivedgods om
undoped GaN are allowed to sequentially grow on one surface (C-face) of the
substrate 21 by MOCVD (Metal Organic Chem cal Vapor Deposition). A mask

| ayer 23 having a plurality of stripe shaped nask portions 23b nade from
silicon dio~cide is selectively fornmed on the backing | ayer 22b by CVD
(Chemi cal Vapor Deposition). A coating grggmh |ayer 24 nmade from undoped
GaN is allowed to laterally grow on the mask |ayer 23 by MOCVD. Then, an

n-si de contact |ayer 25 de fromn-t @GN, an n-type clad |l ayer 25b
made from ROA¥Se 14 £ C@b"n&\l the x%ﬁmEFéggﬁFff’ralFiﬁFﬂ Juiltde 4uRE 25¢ nade
fromn-type GaN, an active |ayer 26 nmade from undoped Gal nN (m xed
crystal), Bogete®d oratiormed eQeaYioRe| ayéfa2¢a°§a&glef SRR fel Al FheGao, BN
(m xed crystal) , a second guide |ayer 27b nade from p-type GN, a p-type
cl ad | ayer c@nsluedde o rronptiypebdand| CaoigNadabred doystledtricaldy a p- si de
contact |layer 27d made from p-type GaN are allowed to sequentially to grow

on t he coatcompegriovtte | syret c@ddbyt &EOCYBsehf ROr tor awipayerhesdumss S(ndit t he
order fromthe n side contact |ayer 25a to the p-side contact |ayers 27d,

the p-sidesqemctaddyes Pddiatbenpatypenelradelayer theéc,semiklorbpd €sber
2002 30 the second guide | ayer 27b, the deterioration preventive |ayer 27a,

the activellaayer 26, e fddidudtiie heveEindCooand tBeandt ¥pe clad |ayer
25b are selectively renoved in sequence correspondingly to a fornmation

position ofs.@pdrtside ﬂ:@?iﬁ@gﬁréil?yclaisi:h@gfoﬁtp@’mett%lewﬂﬁ'? ddrea n-si de
contact |ayer 25a. An n-side electrode 28b is then selectively fornmed on

the n-side LYYPACIod AYEEn 2BAse 4 hEEahOr BRI RELCkuladsSige gl rode 28a, a

p-si de el ectrode ,
solder £ilm made from a solder material and having a
thickness ofv5 Km is formed. Specific exampleé of the
solder materials may include tin (Sn), lead (Pb), a tin-
lead alloy, a gold (Au)-tin alloy, an indium (In)-tin
alloy, and an indium-lead. |

As enlargedly shown in Fig. 4, the conductive

mounting board 13 has, on the surface on which the
semiconductor laser 20 is to be mounted, a recessed
pértion 13a and a projecting portion 13b. These recessed
portion113a and the projecting portion 13b are parallel
to the surface of the support 11. The size of each of the
recessed portion 13a énd the projecting portion 13b is
set such that the width in the direction parallel to the
surface of the support 11 is 0.8 mm and the depth in the

direction perpendicular to the surface of the support 11

is 1 mm. The difference in height between the mounting



28b is selectively formed on the p-side contact |ayer 27d. The n-side

el ectrode 28a and the p-side electrode 28b are then each all oyed by
heating. After formng the n-side electrode 28a and the p1 skglemdeegtaode
28b, the substrate 21 is divided, in the direction perpendicular to the

| ength direction of the pside electrode 28b, into parts each having a
specific length corresponding to that of each sem conductor |aser formation
region. A pair of reflector filns 29 arggforned on a pair of side surfaces
of the divided part by, for exanple, an el ectron beam evaporation process.
Then, the substrate 21 is divided, in the direction paraIIeI to the length

di rection of heep sugq%electrode % nto rtsn? a speC|f|c wi dt h
correspondl FS hat fSP geP Rﬁ?lwﬁﬁ%ﬂg to form
a senlconductor | aser 11 Se tenber 2002 31 After that, a support 11
and a condB@Fléeﬁﬂ%ihl%ﬁ]%ﬁﬁuﬁtlgoﬁaﬁﬁhg ny 8dddddPporthertibakness a

projecting portion 13b are integrally cast, and a solder filmis

vapor - depoSit &8eof i cif o deRUREiRGebeapolp iR AN® HaeSdimmtive
nmounting board 13. Pins 15, 16 and 18 separately formed are nmounted to the
support 11pem@nd1awlaa¢sm<atth1@1 houptindasnrfegpardt dhe fapndarstiarel an
adhesi ve |l ayer 14b is vapor-deposited on one surface of the insulating
board 14a medndiwigr ibwpipbrld onatdbe asdihabdivdde tadivdsied depeardilniyl e e
sequentially vapordeposited on the other surface of the insulating board
1l4a, to fotkeamsiizesdfatthg cowvat i bgdpohrpd héwekktrer iftorin nrdferdtedul ati ng
nmounti ng board 14, the conductive nounting board 13 integrated with the

support 11 tieSmpMe it aadicbdi g apppoatiBlendh shdw:) tanthddwaddsthat i ng
mounting board 14 is nounted on a recessed portion 13a of the conductive

nmount i ng baaad Y3diantidheepretde el ectrode 28b of the sem conductor | aser
20 is brought into contact with the projecting portion 13b of the

conductive mounti ig Beand a3 mNthdditr insislearbethr 9demdBarell bhe the

sem conductor |aser 20 is brought into contact with the sol der adhesive

| ayer 14d Qfecte@%éd“%é‘éi&g 9uNbEngnBoabd ahé 1 Te rrfiuGld MsodImwni 4 ng
board 13 is heated for

As enlargedly shown in Fig. 5, the insulating mounting
poard 14 has an insulating board 14a made from an
insulating material such as aluminum nitride (AlN), boron
nitride (BN), or silicon carbide (SiC). An adhesive layer
14b is provided on the surface, on the conductive
mounting board 13 side, of the insulating board 14a, and
is adapted to fix the insulating mounting board 14 to the
conductive mounting board 13. The adhesive layer 14b is
formed by stacking a titanium (Ti) layer having a
thickness’of 100 nm, a platinum (Pt) layer having a
thickness of 200 nm, and a gold (Au) layer having a
thickness of 500 nm on the insulating board 14a in this
order. A wiring portion 1l4c is formed on the surface,

opposed to the conductive mounting board 13, of the




11 Septenber 2002 32 20 seconds up to a tenperature ranging from240 to
300°C and held at the tenperature for 10 to 60 seconds by the heating
apparatus (not shown). Wth this heat-treatment, the sol degepiehibepbothe
conductive nmounting board 13 is nelted to adhesively bond the conductive
nmounting board 13 to the insulating nounting board 14 and also to
adhesi vel y bond the conductive nounting board 13 to the p-side el ectrode
28b of the sem conductor |aser 20, and sinultaneously the sol der adhesive
| ayer 14d of the insulating nmounting boand 14 is nelted to adhesively bond
the insul ating nounting board 14 to the n-side electrode 28a of the

I nsu _ | . e . ,
sem con Ucix?éuiégffﬁgzﬂoai:ﬁ 4hbS Cafg w@%:Lﬁ%t b'f;}f%%?xetlrr?’é tiﬁgfcpﬂhé‘& By @

sol der materi al he sol der adhesive [ayér e insulating unting
board 14 to.be 1o b . hat | Ael, RS & % t der fil m of

t . .
t he condudglve nn%ﬁélggegggpg i%&e%b%%qinKﬁ é%iék?% g %gn§gé §3$|Pably
nel ted mﬁthfu . exce sivelﬁ i ncreasin éﬁ%g hea{%ng@e eratyre. Tgﬁ heat i ng
i s preferadty-pePfor AT agﬁngtﬁb§ﬁﬁ‘ Gt° £hitrtog¥hr o889 (RzP°0F hydrogen
gas (Hz) or la m xed gas thereof for preventing oxidation_of the sol der
mat eri al s.12YeH PABIREnPCSRAGEDESS) é’sirs% HhyPhet BeishREU4BEARIf or exanpl e,
by applying a |oad thereon for preventing the positions of the insulating
mount i ng. HeeREd 142 LBptBABerrS®E2 33 14 and the semiconductor |aser 20
from being deviated due to the surface tension of the solder materials. A
wire 17 is then |&ispkiertadheahvet layernildidngase tixam @csofdehe
i nsul ati ng nmounting board 14 to the pin 15. After that, a cover body 12
separ at el ymébenedli §sdpspyvddeddoen ke uppicrt dfl tiwe asudfhed, noprogerd
at nosphere) thereby conpleting fabrication of the sem conductor I|ight
emtting deei theahdsthe tpagkhgatdhdraandr astshoah theFwgrifg portion

l14c, which solder adhesive layer 14d is adapted to be

adhesively bonded to the semiconductor laser 20. The

thickness of the solder adhesive layer 144 is preferably

set at a value of 4 Um or more for ensuring a sufficient

adhesive strength of the solder adhesive layer 14d. The

solder material for forming the solder adhesive layer 144

may be the same as that for forming the solder £ilm of

the conductive mounting board 13, however, the solder

material is preferably selected to have a melting point

lower than that of the solder material for forming the

solder film of the conductive mounting board 13. The

reason for this is that, as will be later apparent in

description of the fabrication method, in the case of

adhesively bonding the conductive mounting board 13, the

insulating mounting board 14, and the semiconductor laser

20 to each other, the insulating mounting board 14 is



The functions of the sem conductor light emtting device and the package 10
thus obtained will be described below In the sem conductor light emtting
devi ce, when a specific voltage is applied between the nit8gptemibec200xie 28a
and the p-side electrode 28b of the sem conductor |laser 20 via the pins 15
and 18 of the package 10, a current is injected into the active |layer 26 to
cause light em ssion by reconbination of electrons with positive holes. The
light is reciprocated between the pair of reflector filns 29 to be,
anplified, and is emtted fromone reflector film29 as a | aser beam The
| aser beamthus enmitted fromthe senm coR@uctor |aser 20 is extracted
outmardly ironlthe ackage 10 via the extraction wi_ndow 12a of the package
BEanBe: hserads cRdUFEIen Khan (ERRCRABEHIGC RORILASE 20,
heat generatlon occurs_mainly at the active layer 26. In this enbodi nent,
since the B8adfciidve FBEnEPAGeRdRG] tRIRerafiukey |9f cHhpcabavet 8oLBeTp- si de
el ectrode 28b to shorten the distance between the active |ayer 26 and the
conduct i vemasgmialg henane 3 ovrmatingetie atedernofhénaéni wd loaydrfoas i s
positively radiated via the conductive nounting board 13. As a result, the
t enper at ur expmpd eof SZhevtserlicandicd®rwtasen) 20InsPbuppleysddorso that the
sem conduct or | aser 20 can be stably operated for a long period of tine.
Further, i exafmplegnradiwveEintin sande2% hets NnBh) at ngrBoENLioyy (F@ard 14 i s
dlsposed on the recessed portion 13a of the conductive nounting board 13
and the n-skdapalesCtypdac ¥ &n i sn&l $etwitsabby, conneauednt @iy Wadhg
portion 14c of the insulating nounting board 14, the insulation between the

conduct i ve eiawmpiieNg dirarh 13, ada tHe wksi 86) PohhioBbl4Crbe gRaMpEd), tO
thereby prevent short-circuit between the n-side el ectrode 28a and the p

si de el ect 1@denBlo1dkat N 51 M8Yn @ﬁ@ogdfﬁgcéoothehée%m%ﬁw li ght
emtting device in this enbodi nent, since the p-sid
mounting board 13 is made from Sn, the solder adhesive
layer 144 of the insulating mounting board 14 is
preferably made from a Sn-Pb alloy.

The size of the insulating mounting board 14 is set
such that the width in the direction parallel to the
surface of the support 11 is O.é mm each and the depth in
the direction perpendiculgr to the surface of the support
11 is 1 mm. The thickness of the insulating mounting
board 14 in the direction perpendicular to the mounting
surface of the insulating mounting board 14 is preferably
set to be equal to or more than the difference in height
between the mounting surfaces of the recessed portion 13a
and the projectin§ portion 13b of the conductivelmounting
board 13. Here, since the difference in height between

the mounting surfaces of the recessed portion 13a and the

projecting portion 13b is set at 300 4m, the thickness of .



el ectrode 28b is directly connected to the conductive nounting board 13,

t he di stance between the active | ayer 11 Septenber 2002 35 26 and the
conductive mounting board 13 can be shortened, and consegqyggpieibeh2at2
generated in the active |layer 26 can be p03|t|vely radi ated via the
conductive nounting board 13. As a result, it is possible to suppress the
tenperature rise of the sem conduct or Iaser 20 and to stably operate the
sem conductor |aser 20 for_a long period of time, and hence to inprove the
reliability of the sem conductor [|ight g 'tting device. Also since the
insul ating nmounting board 14 is disposefi“on the recessed portion 13a of the

ducti t d dt t i ted t
Che w11 ng S8 LRSS NETHREIBOTR]. ABUAD: R SBOXAPLE 595 48 Bossi bl o

to ensure_insul ati on between the conductive nounting board 13 and the
wiring por Vednelaf MY 4Bnex rersr-evBRE $hEr PuEpQAs tohaneringethesi de
el ectrode 28a and the p-side electrode 28b of the sem conductor |aser 20.
Accor di ng 48stHa ik Rfe tlte i insnlatiRgonPHBALNIs PREE G Hed ragasin®ll porti on
13a and the projecting portion 13b are forned on the conductive nounting
board 13 atdet mondvwatiate mowpting ngodvdr 4314 the dhdpdwmb o Mehe ecessed
portion 13a, it is possible to prevent short circuit between the n-side

el ect rode Adasuvadrdt itrte nwi dienel boarddd 428k pireffleeraddy comduct ;aa vabee 20 by
di sposi ng 11 Septenber 2002 36 the n-side el ectrode 28a of the-

sem conducig® seas Ut m28rOmoiiee Wi ring portion provided on the insulating
nmounti ng board 14 and di sposing the p-side el ectrode 28b on the conductive

mount i ng board 13asAlsh@vid iis BlFsid) eche Pespbively Radipalriltea wganerated

in the active layer 26 of the sem conductor |aser 20 via the conductive

mounting beanfdik3.of pins 15 and 16 extending from inside to outside
of the cover body 12. Each of the pins 15 and 16 is made
from a metal such as a copper or iron based metal and the
surface thereof is coated with a thin film made from gold.
Insulating rings 15a and 16a made from glass are inserted
between the support 11 and the pins 15 and 16,
respectively, for electrically insulating the support 11
from the pins 15 and 16. That is to say, the conductive
mounting board 13 is electrically insulated from the pins
15 and 16. One end of a wire 17 made from gold having a
thickness of 20 Um is connected to the pin 15, and the
other end of the wire 17 is connected to the wiring
portion 14c of the insulating mounting board 14 for
electrically connecting the pin 15 to the wiring portion
14c. The support 11 is also provided with a pin 18 which

is electrically connected to both the support 11 and the

conductive mounting board 13.



(Second Enbodi nent) Fig. 7 shows a portion of a sem conductor |ight
emtting device and a portion of a package according to a second enbodi nent
of the present invention. The sem conductor |ight em ttingsdginiteraoght he
package in this enbodi mrent have the sane configurations and the functions
of those in the first enbodi nent, except-that a separating portion 33c is
provided on a conductive nmounting board 33. And also they can be fabricated
in the sane manner as that in the first enbodinent. In this enbodinent,
therefore, parts corresponding to those 44 the first enbodi ment are
designated by the same reference nunerals as those in the first enbodi nent,

and the detail ed ﬁgplﬁg@%pg&_%Qg{eoﬁ féggg%%ﬁeggna' gp@gg%kngopgrtion 33c

is formed between recesseé ro ec |ng portion T3b

formed on u urface f onduct | n

Sept enber %86?g%5 %ﬁﬁﬁf%&ﬁ%nﬁ ?Cgéngo hhggf 5%'%%%ﬂnabetmeen
hei ghts of _t he recessed portion 13a and the rOjectlng portion 13b. The .
separ at i ngPRGHENG 18T 2 2Rjapk SRt LR¥BES age £hE&ORSAMIC I RRAY Hbunt i ng
board 33 from an insulating nounting board 14 with a gap kept therebetween,
t her eby pr é@&e gt st tn ch¥Re $ePbEQRENCERE ha¥erde 28| é& rodd 283 and t he
p-side el ectrode 28b of the sem conductor laser 20. In this way, according
to this encodidwsitionsiture t hembepaductay perveronad3edts v dvayked et ween
the recessed portion 13a and the projecting portion 13b of the conductive
mount i ng beadd a33 - titpe ss@ussohdechor baygrt @7obsaian stdmomshine ef fects as
those obtained.in the first enbodi nent, but also to further effectively
prevent sheohdnattiod thepeeesmibdendustde theelr ofe o@a saivfdde ¢of sa de

el ectrode 28b of the sem conductor |aser 20. (Third Enbodinent) Fig. 8
shows a poplaion of cppEesedontibitioes| bght edbkitiraged@a Go alHi &t ¢odétron of a

package according to a
The substrate 21 is formed of a sapphire having a
thickness 'in the stacking direction (hereinafter,
referred to simply as “thickness”) of 300 #4m, and the

buffer layer 22a is formed on the C-face of the substrate

21.

The buffer 1aye; 22a, which has a thickness of 30
nm, is made from an undoped GaN. The backing layer 22b,
which has a thickness of 2 Um, is made from a crystal of
undoped GaN. The mask layer 23, which has a.thickness of
0.1 Um, is made from silicon nitride (SiO,). The mask
layer 23 has a plurality of stripe-shaped openings 23a
extending in the direction'perpendicular to the paper
plane in Fig. 6, and a plurality of stripe shaped mask
portions 23b each formed between adjacent two of the
openings 23a. The coating growth layer 24 grows laterally

on the mask layer 23, to thereby cutoff penetration of




third enbodi mnent of the present.invention. The sem conductor |light emtting
devi ce and the package in this enbodi nent have the sane configurations as
those in the second enbodi nent, except that a position fixisapteRfet OOR 43d
is provided on a conductive nounting board 43, 11 Sept enmber 2002 38
havi ng the sanme functions as those in the first enbodi nrent and can be
fabricated in the sane nmanner as that in the first enbodi nent. Accordingly,
parts corresponding to those in the first and second enbodi nents are
designated by the same reference nuner@bs as those in the first and second
enbndi nent ~s, and the detail ed description thereof is omtted. The position

fixing Pordsan gtk icnd O FEA flol BECRING! hAGeRAMACE She! RGaGaRAIOLI Ve

nmount i ng boar I'n such a manner as vide a recessed portion 13a

bet ween a projectin ortion 13b apd the pqsition fixing portion 43d. The
posi L1 on 1 B TbAEYSh Fhd BRLFBCRES AuaPaRIERGm It & dbBesdd BBRS on
13a, and hql ds an i nsul ati ng nounting board 14 between a separating
portion 33 Eﬂﬂj?QQPRﬁgi??%n fixing portion 43d for preventing the position
of the insulating nounting board 14 from bei ng devi ated upon sol dering the
i nsul ating nount i Ao &ar PR T ¢RNESAEAEL L3¥eRpAAt AfgtesEed B In this
way, according to this enbodi nent, since the position fixing portion 43d
.i's provi dedagkine aprrueifieecaptiacitnd ayear @533 ian sucivere neha@r as to
provi de the recessed portion 13a between the projecting portion 13b and the
posi tion fibayeyr pdhhi ownd3d, firsktsgpdssi Blayerot25onjon tthehtedbinge sane
effects as those 11 Septenber 2002 39 obtained iz~ the first enbodi nent,’

but al so t greasill ylayelr az¢uiat ehysdosgdese t ibei nselidel egnraent ileydward 14
on the conductive nmounting board 43.

25a, which has a thickness of 3 Um, is made from n-type
GaN doped with an n-type impurity such as siligon (si) .
The n-type clad layer 25bi which has a thickness of 1 Um,
is made from a mixed crystal, n-type Al,,Ga, N doped with
an n-type impurity such as silicon. The first guide laver

25¢c, which has a thickness of 0.1 Um, is made from n-type

GaN doped with an n-type impurity such as silicon.

The active layer 26 is made from a mixed crystal,
undoped InGaN, and has a multiple quantum well structure
including a well layer having a thickness of 3 nm and
made from a mixed crystal, In,,;Ga, .N, and a barrier layer
having a thickness of 4 nm and made from a mixed crystal,
In, ,,Ga, ,N. The active layer 26 functions as a light
emitting layer. For example, upon laser oscillation, the
emission wavelength is set at about 405 nm.

The p-type semiconductor layer 27 is formed by

stacking a deterioration preventive layer 27a, a second



(Fourth Enbodinent) Fig. 9 shows a portion of a sem conductor |ight
emtting device and a portion of a package according to a fourth enbodi nent
of the present invention. The sem conductor |ight enittimgsg?ﬁhq%rgoghthe
package in this enbodi mrent have the sane configurations and the functions
as those in the first enbodi ment, except that the configurations of a
conductive nounting board 53 and an insul ating nounting board 54 are
different fromthose in the first enbodi nent. Accordingly, parts
corresponding to those in the first enb@éi nent are designated by the sane
reference nunerals as those in the first enbodi ment, and the detailed
expl anat i ongpdfves eEpdyés 29bl t adp - ERpeC@ndic liasee Mgy | Nghdoarg- §8aks cast,
integrally with a support 11, froma nmetal such as a copper or iron based

metal. A (hidhddin 1Rgler! boR BaMehl aBUaR AS LAl 5 1U Cll s (Dbdels T Ormed

on the surfaces of the conductive nounting board 53 and the support 11.

Then, a Sm#kgrégg?%%%?akgggrngggg%g%éfTﬁpg}anéFiﬂﬂ?%ﬁrﬁgé s descri bed

inthe first e 'S pr n t he “sur face a projecting portion
13b. The sal,der, adhesi ye 11 Septenmbher 2002 40 Jayer 53e is adapted to
adhest vel -y EHERSTS- oF G306 RBer F BBA38n S50M, 4 AT REY =T ackr CHBt o t he
projectinggportion 13pb. The pother configuration of the conductive nounting
board 53 i SimElale RPhA T T R EHRIUETPYE F¥uftChy 2o BPF LS MR cr i bed
in the first enbodi ment. The insul ati ng mounti ng board 54 has, an insul ati ng
board 54a B fr JH%i$¢EORd dFBX A8l BEFRG2F Br B i6R 2% ddECRREF on 13a
of the conductive nounting board 53 by deposition. Awring portion 54c is

provi ded orpf he.5i den. dipposzdie t bromep cbyidactaledopedt widhb@amd tBe of t he
i nsul ati ng board 54a. The wiring portion 54c is forned by stacking a
titani um | ajrepuhity nguaht Bisc Ragoesduns) AiveaRd tapgolad ddayiaryervi he. a
t hi ckness of 500 nmon the insulating board 54a in this order. A solder
adhesive which has a thickness of 0.8 Um, is made from a mixed
crystal, p-type Al,,Ga, ,N doped with a p-type impurity
such as magnesium. The p-side contact laver 27d, which
has a thickness of 0.5 Um, is made from a mixed crystal,
p-type GaN doped with an impurity such as magnesium.

An n-side electrode 28a as a first electrode is
provided on the surface, on the active layer 26 side in
the stacking direction, of the n-side contact layer 25a.
The n-side electrode 28a is formed by stacking a titanium
layer, an aluminum (Al) layer, and a gold layer on the n-
side contact layer 25a in this order and alloying these
metals by heating, to be thus elgctrically connected to
the n-side contact layer 25a. A p-side electrode 28b as a
second electrode is provided on the surface, opposed to

the active layer 26 in the stacking direction, of the p-

side contact layer 27d. The p-side electrode 28b is




| ayer 54d made fromthe sane solder material as that for formng the sol der
adhesi ve | ayer 53e is provided on a portion of the wiring portion 54c on
the side opposed to the insulating board 54a. The sol der 1pdBgtehber beozr 54d
is adapted to adhesively bond an, n-side el ectrode 28a of the sem conductor
| aser 20 to the wiring portion 54c. The solder material for formng the

sol der adhesive layer 54d may be different fromthat for form ng the sol der
adhesive | ayer 53e, however) the solder material is 11 Septenber 2002 41
preferably the sane as that for farm n@7he sol der adhesive |ayer 53e in
order to formthe sol der adhesive | ayer 54d together with the sol der

adhesi ve | ah Bt st Hk $RFRa SheRkER tﬁﬂ‘i)f@g oG ALY amgcmg 4£ o

described later. THe thickness of the sol der hesi ve | ayer S set at

the-same valjiens ol aof Lliga 50! 98Leadbon ¥ LANSY ALl N qde firs!

enbodi nment . e o I nsul ng nmounti ng boar is set at the sane
val ue as that, of, t he insulatknﬂ ngun%in%.boar 14 | theH%b$St enbfdinent.
The sem cofthkrid | RESErTeERRG BEVREETART t 8 PEIEINE EAATLFiFRL Lhove
configurations are fabricated in_the 'follow ng procedure: First) a
sem conductPNesEsd 280 | §he P8 ddPnCPREASEmE &N Srs (TR& DiFldfe first
enbodi ment. Then, a sugpo[t 11 and a conductive nmounting board 53 are
integral |y &dttredrl 28Phin frruefndBtrr msteine sidpaexrrdingfbrned on
the surfaces of the support 11 and the conductive nmounting board 53 by
pl ati ng. THh&beretiangperpRadiendast itPe theuPRRRY dank 580 aF &g ¢l €aned,
and as shown in Fig. 10, a nold 61 having an opening 6la forned
corr espondifrap ycuxrent ecesstdipbivnonanda aofregieonc efdudte vaec nbwat i ng board
53 is placed on the conductive nmounting board 53 with the opening 61la
al i gned DaySept 26beor2888onding to the p-side electrode 28b

becomes a light emission region.

The semiconductor laser 20 has a pair of reflector

films 29 (only one is shown in Fig. 6) at both ends of

the p-side electrode 28b in the length direction. Each

reflector film 29 is formed by alternately stacking

gilicon nitride films and zirconium oxide (Zro0) films.

The reflectance of one reflector f£ilm 29 is set at a low

value and the reflectance of the other reflector f£ilm

(not shown) is set at a high value, so that light

generated from the active layer 26 is reciprocated

between the pair of reflector films 29 to be amplified,

and is emitted from one reflector film 29 as a laser beam.

That is to say, the length direction:of the p-side

electrode 28b becomes the resonator orientation.

The semiconductor laser 20 is, as shown in Fig. 3,

disposed in the package 10 in such a manner that the n-



42 with the recessed portion 13a. In this case, it nmay be desirable that
one side of the opening 6la be positioned at the boundary between the
recessed portion 13a and a projecting portion 13b of the1tgspieriber2002
mounting board 53. After that, silicon dioxide is vapor-deposited from
above onto the nold 61 at 200' C by the el ectron beam evaporation process,
to forman insulating board 54a on a crosshatched portion in Fig. 10. In
addition, the size of the opening 6la of the nold 61 is preferably |arger
than that of the recessed portion 13a. ™8 reason for this is that if the
size of the opening 6la is smaller than that of the recessed portion 13a,
the size of i j nt:iNg b Qgggﬂqﬁl maki ng
it inpossi b?ig@? oélﬁgég{étﬁggs olrét tlgl rqgu%?rr%&%&een the néglgt%jie&ée e%:?lre{%gg};%a and
the p-side glectr 23b._of t.h emi.conduct qr. | aser_20. [re e wi dth of
t he openindﬁﬁg%éiggghgﬁnggcﬁF%Hi aﬁgﬁiao%é}%qﬁe§%%ﬂ%r%£?in?s£€8tpét 0.8
mm and the depth.of the o ing §la in the direction perpendicular to the
support 11 ?%ggeflﬁft59§en§$%A eﬁnf&ﬂﬂﬁﬁf§rﬂ9$hwﬁmﬁt 53?365}8954a, as
shown in Fig. 11, a nold 62 having an opening 62a formed correspondingly to
t he insul atPPHtsebstPht efskhe sony Véh RHE R %@ MduntThdPdoar d
53,with the opening 62a aligned with the insulating board 54a. Then,
titanium ™age s&a#eﬁﬁé%z@g\@ 23 sildset iehaA iAot &2 at @ Sepuentedl kg
vapor - deposi ted from above onto the nold 62, to forma wiring portion 54c
on a crosshelehedwpor spumces (Siedwshovihi gy reans afidibéopint k&8 wiae of the
opening 62a is preferably smaller than that of the opening 6la of the nold
61 for prevemeiwhrshorpocritiom tl4vetafearhd himmsulka dinel mounviieg2Baaandd the p
side el ectrode 28b of the sem conductor |aser 20. Here, the width of the
openi ng 62al4 sasét tht @ifemm7gncrndheidepnitsideredéctsodet2ab 1isO0 mm In

ot her words, the opening 62a of the nold 62 is positioned inside of the
openi ng 6laeDécthecanlg @bnnected to the power source (not shown) by

means of the pin 18 wvia the conductibe mounting board 13.
The reason why the p-side electrode 28b is in contact
with the conductive mounting board 13 is'that the active
layer 26 acting as a main heat generation source is
disposed between the p-side electrode 28b and tﬁ;
substrate 21. That is to say, it is possible to obtain a
high heat radiation effect by shortening the distance
between the active layer 26 and the conductive mounting
board 13 having a high heat radiation characteristic.

The semiconductor device and the package 10 having
the above cﬁnfigurations are fabricated in accordance
with the following procedure:

First, a semiconductor laser 20 is formed as
follows: A substrate 21 made from a sapphire having a

plurality of semiconductor laser formation regions is



After formng the wiring portion 54c, as shown in Fig. 12, a nold 63 having
an opening 63a fornmed correspondingly to the wiring portion 54c and havi ng
an opening 63b formed correspondingly to the projecting ﬁ@@kb&mﬂiﬁhogi t he
conductive nmounting board 53 is placed on the conductive nounting board 53
in 'such a manner that the opening 63a is aligned with the wiring portion
54c and the opening 63b is aligned with the projecting portion 13b. Then, a
sol der material is vapor-deposited fromabove onto the nold 63 by the
vapor - deposi tion process, to forma sol der adhesive | ayer 54d and a sol der
adhesive | ayer 53e at crosshatched portidfs as shown in Fig. 12. In
addition, the size of _the eni.ng 63a. ]S 1 Septenber 2Q0 4 preferably
smal | er t h&®F SPRFCSr & P?élf éfni]r‘?gfeé:l?%q‘ "t‘Eh%e n€¥§m6‘i“$8Pe8r é\?gnﬁgﬂga
short-circuit between the n-side electrode 28a and the p-side el ectrode 28b
of the senP@SKIRG drrYeket2omadpr Erophundrped 6AN REeoFddionfd3® i s set at
0.35 mmarid the depth thereof is set at 1.0 mm In other words) the

openi ng 63&egfuerntd atdyl PV sopoenei snefarasi(fe facedhefofdid ng 61a of the
nold 61. The size of the opening 63b is set such that the width is 0.80 mm
and the deptubstxaltd) 2iMbAfM@CVPolMehglt brgsolide Chadtiesilv&’dmyer s 53e and
54d, pins 15, 16 and 18 separately forned are di sposed to the support 11.
Then, the excednditai)or Pasers®¥@dyexi Zpdsading dhplaealdicyi vE€ stripe
nmount i ng_board 53 and the insulating nounting board 54 in the sane manner
as that destapgesyl mask heoftishsepbpdnaast £raht e ltikan) didseiddeidir st

enbodi nent, a wire 17 is laid out to connect the wiring portion 54c to the
pin 15 t hersehietdvarel @nfbihed anceMer bhedti nd?2 1963 &t bof @ved i s di sposed
on the support 11. In this way, the sem conductor light emtting device and
the package @t d N Fdgor IpéfosRtabnsd. Ancéatﬁngayma%on@w& bQ this
enbodi nent, since the insulating nounting board 54 I's fornmed on the

recessed pQddne3a &idw@acggﬁuggi xslggggg it%gtﬂas{aerﬂﬁ%, BYrow on the

vapor --deposition, It 1s possible not on ain
mask layer 23 by MOCVD.

Then, an n-side contact layer 25a made from n-type
GaN, an n-type clad layer 25b made from n-type Al,,Ga, N
(mixed crystal), a first guide layer 25c made from n-type
GaN, an active layer 26 made from undoped GaInN (mixed
crystal), a deterioration preventive layer 27a made from
p-type Al, ,Ga, N (mixed crystal), a second guide layer 27b
made from p-type GaN, a p-type clad layer 27c made from
p-type Al,,Ga, N (mixed crystal); and a p-side contact
layer 274 made from p-type GaN are allowed to
sequentially to grow on thé‘coating growth layer 24 by
MOCVD.

After growing the layers in the order from the n-
side contact layer 25a to the p-side contact layers 27d,

the p-side contact layer 274, the p-type clad layer 27c,



11 Septenber 2002 45 the sane effects as those obtained in the first

enbodi nent, but also to easily formthe insulating nounting board 54 at a
low cost. (Fifth, Enbodinment) Fig. 13 shows the entire canfgeptsnitidr@os2of a
sem conductor |light emtting device and~a package 70 . according to a fifth
enbodi nent of the present invention. The sem conductor |ight emtting

devi ce and the package 70 in this enbodi nent have the sane configurations
as those described in the first enbodi nent, except that the configuration
of a sem conductor laser 80 is differgg fromthat ~in the first enbodi nent
and correspondi ngly the configurations of a conductive nounting board 73

and an | nsihat L agofiguBLLAg ng%geq B xe f&@ﬁé:%‘fl%%é?%ﬁh§§8vgﬂtﬁog first

enbodi nent. In Is e parts correspo o those nthe first
enbodi ment, are_design % d % .t he |s ref erance. n ral s.as,those.n the
. 1 . .

first enbodf gﬂt?§%hd% %ea éﬁgi éﬁgpgééﬁgpﬁﬁg% %%%gg %?1?3 8ﬁ¥FFea$CAs
enl ar gedl y, s@omg in Eig. 13, tHg sem_cqnduct or ] aser 8£ has, on _one surface
of the sarPSubBfrBfEYBE, cdag d3¥e% PR F§ P SELEBLYi helPYeds 1R ght
emtting portions 80a and 80b_arrangfd in the direction perpendicular to
the resona FUBRFENFAFFEAPOPLINHY FDd& famaeiRnpefiddor 26 ABt&d t hat
the resonator is oriented in the direction perpendicular to the paper plane
in Fig. 148idneelgpsrpdee 181 pyiiidhasarhY hitkexeose bheun-sdde~.tm is
made from sem -insulating GaAs. The |ight emtting portions 80a and 80b are
formed on ¢omt@ceb0}avare28f -t hansobstidst @l@ctregich 28b tiwe themt enmitting
portions 80a and 80b having the sane structure is fornmed by sequentially
st acki ng aséléttivkdyefo8hedamm-thepa seideorwhiciot layer 8Saas mffeérst
conduction type sem conductor |ayer) an

formaing of the n-side electrode 28a, a p-side electrode

28b is selectively formed on the p-side contact layer 274.

The n-side electrode 28a and the p-side electrode 28b are

then each alloyed by heating.

After forming the n-side electrode 28a and the p-

side electrode 28b, the substrate 21 is divided, in the

direction perpendicular to the length direction of the p-

side electrode 28b, into parts each having a specific

length corresponding to that of each semiconductor laser

formation region. A pair of reflector films 29 are formed

on a pair of side surfaces of the divided part by, for

example, an electron beam evaporation process. Then, the

substrate 21 is divided, in the direction parallel to the

length direction of the p-side electrode 28b, into parts

having a specific width corresponding to that of each

semiconductor’ laser formation region, to form a

semiconductor laser 20.



active layer 84, and a p-type sem conductor |ayex 85 as a second conduction
type sem conductor |ayer on the substrate 81 in this order. The buffer

| ayer 82, which has a thickness of 50 nm is made from n44gesteris 200ped
with an,n-type inpurity such as silicon (Si) or selenium(Se),

respectively. The n-type sem conductor |layer 83 is fornmed by stacking an
n-type clad | ayer 83a and a first guide |layer 83b on the buffer layer 82 in
this order. The n-type clad |layer 83a, which has a thickness of 1.0 a m is
made froma m xed crystal, n-type Al o, aoGap. soAs doped with an n-type
inpurity such as silicon or selenium The first guide |ayer 83b whi ch has

a thickness of 10 de fr st al B, LYRE Al o Gaa, a3As
doped with an n- t?%e % r£%’épte éFﬁﬁg%gﬁg é%p%r? Eﬁg Vgsmgﬁﬁﬁﬁﬂ$<n

sel enium respect.l The active |ay made froma m xed
crystal, ?? %d &‘%‘ém%a% ’ée?rﬁ???g B°ﬁgéﬁf1mﬁ13\ﬁlelalndstar FEWEE tiposed of
a well layer haV|n a thickness of 10 nm and nmade from Al 0. 0~Gao, s, As and a
barrier | apoF HeR NP aFF ckhedrdtly AAFEnd2REdE modifell £ilcakS e, As. The
active layer 84 in each of'the light emtting portions 80a and 80b
functions ¥apeu-dgproshtediony rthgesunfreRsentt She gvprenk nigl aanévekengt h
of about 790 nm respectively. The p-type sem conductor |ayer 85 is forned
by sequent icaindpctiaokimouat segondaydi #2 .| apens 858, a6pangpds8cl ad | ayer 85b
and a cap layer 85c on the active layer 84 in this order. The second gui de
| ayer 85a, swipaxtatwky af dtmedness mbdbudbednitoi Sheacdaproor a v xathear,y drml |
p-type Alo |, Gao_e3As doped with a p-type inpurity such as zinc (Zn) . The
p-type cl addsayeit 86h, bodiréh1basia sbpakaesd yoffoknfd,u and isn nade from a
m xed crystal, p-type Alo,,o0Ga0.s0As doped with a p-type inpurity such as

zinc. The aahdsines Bbfer MiaBhibasapothiekoeited 20 dlE dwri@ele d6£om
p-type GaAs doped with a p-type inpurity such as zinc, respectively.

Current bl agle Iléiy&iﬁaéﬁn§><£>saghng4al gRd bhe kSNt i edataga are
inserted in both sides a portion of the p-type clad layer 85b in the

st acki ng méﬁ%&éf"hdﬂ@s?@e”P£§e§pﬁﬁafth ReuReftilan wivdder p- t ype 11

Sept enber 2002
deposited on the other surface of the 1nsulat1ng board
l4a, to form an insulating mounting board 14. After
forming the insulating mounting board 14, the conductive
mounting board 13-integrated with the support 11 is put
in a heating apparatus (not shown), and the insulating
mounting board 14 is mounted on a recessed portion 13a of
the conductive mounting board 13, and the p-side
electrode 28b of the semiconductor laser 20 is brought
into contact with the projecting portion 13b of the
conductive mounting board 13 and the n-side electrode 28a
of the semiconductor laser 20 is brought into contact
with the solder adhesive layer 144 of the insulating

mounting board 14.

The conductive mounting board 13 is heated for 5 to



48 clad | ayer 85b in the stacking direction has a narrow width in the
direction perpendicular to the resonator orientation for the purpose of
current constriction. Each current block |ayer 86, whichihggptanibet 2éaess of
700 nm) and is made fromn-type GaAs doped with an n-type inpurity such as
silicon or selenium respectively. Each of the light emtting portions 80a
and 80b has an n-side electrode 87a as a first electrode on a portion, on
the side where the active layer 84 is provided in the stacking direction,
of the n-type clad |layer 83a. The nside electrode 87a is fornmed by
sequentially stacking a gol d-germani um (&) alloy |ayer, a nickel |ayer,
and a gold,_l ayer on, the n-txge clad | i s _or | oyi ng
n_

I er 83a in_t er, a
the | ayer s 20y SREMGTR). Worhe® sfﬁ@p%F%§¥F8d5a§?én?sQEP@b?r(h§V13ﬂ%b nect ed
to the n-t I | ayer. 83a, respectively. Fach of the |light em tting
portions 8%‘2‘%%‘(?%%05 g 'f:)é‘g]i’ﬁ’égalﬁﬁt ?8\616157506120615?&@ Aedthode on a
portion) on the side opposed to the active |ayer 84 of the cap |ayer $5c.
The p-si de herddND FRIFAR T3S f RABISBYWEY acKf hHEh at k18 aReam ta@atmeR tyl at i num
(Pt) layer, and a gold |ayer on the cap layer 85c in this order, and
al | oyi ng t ke spdrdehyf amt ¢ hgtheheopducdével mounsdagsbeard dicisical |y
connected to the cap | ayer 85c, respectively. r~ 11 Septenber 2002 49 The
reason why melidedl diadleadhesivetle Bdndahtet hengusitdeeemesintddey &dmat e f or ned
on the same side,in the stacking direction is that the distance between
each el ect n@decanthd hinsacla viéng ayenn8idngsbshedt edednido alake tdie .
responsivity of each of the light emtting portions 80a and 80b enhanced.
Furt her, i|indbiwively leomdttng pontioniv8Oacandifigh bdaiel tved o Stitke
el ectrodes 87b are adjacent to each other, and the two n-side el ectrodes

87a are di gpasieTk |4l &di€Fode NBBNESHEAShEO sRhAtbnde cltlee Wk dx sige al@ct rodes
87b t herebetween. Each of the light emtting portions 80a and 80b has a

pair of refdigfii¥ardddw®1$8chonky188e hansBevwe nRyErd.14W)o@ttigdd portions
in the resonator orientation. One reflector film88, having a | ow

refl ect ancqndw JBdey fH9h 8L YT BUELAX1de s6Ahel tha ThE el ivefy assq film

(not shown), having a high reflectance, is forned by alternately stacking

al um num oxiifle . ANET St ARG ABRARNAYSHILFKCAN kY i nliGHe deneL@t&gle from
the active layer 84 is reciprocated between the pair of reflector filns 88

to be anplifd£q¢ e ae i SefibbhaAcEE2M ARG, 8]l ector film 88 as a | aser beam
As shown in Fig. 13, a conductive nounting board 73 of the package 70 has

on its nmounting Sy i r t] : oj ecti ng
porti on 730 11" deprana Btte Bn B e r Al PR R R R B Ot

Garia G R e AL
insulating mounting board 14 to be lower than that of a
solder material of the solder film of the conQuctive
mounting board 13, both solder materials can be desirably
melted without excessively increasing the heating
temperature. The'heating is preferably performed in an
atmosphere of a nitrogen gas (N,) or hyarogen gas (H,) or
é mixed gas thereof for preventing oxidation of the
solder materials. Also the semiconductor laser 20 may be

pushed down, for example, by applying a load thereon for

preventing the positions of the insulating mounting board



73b is fornmed correspondingly to the p-side el ectrodes 87b X the

sem conduct or | aser 80. The size of each recessed portion 73a is set such
that the width is 0.2 nmand the depth is 1 nm and the gizpRimddr2002
projecting portion 73b is set such that the width is 0.4 mmand the depth
is 1 mm Adifference in height between the i nmounting surfaces of the
recessed portion 73a and the projecting portion 73b is 300 ~ m The sizes
of each.of recessed portions 73a may be different from each other, however,
they are preferably identical to each otgfr in order to reduce the nunber
of kinds of insulating nounting boards 7 %0 be nounted on the recessed
portions 73 t her I_NPr.ovi the productjvity. The,other configuration
of the condg%t?gg ﬁgﬁnfgﬁdcﬁ5 tﬁfgi?ﬁﬁﬁe G 28 PRLEIof eV hBtednduet i ve
mounting board 13 in the first enbodi ment. The insul ating nounting board 74
of the packﬁﬁetée F§r3F§ﬁo§@§ﬁﬁ?Wﬁﬂﬁ1Qﬂet?ﬂQ?ﬁﬁrm%Fe¥h%?Fecessed portions

73a of the conductive nounting board 73. Wiile not shown, |ike the

i nsul ating nmount iy BdBRd1141Fnthee fpdsk odkhd@ manneqthetheiswininag
nounting board 74 has an 11 Septenber 2002 51 insulating board made from
an i nsul at i pgrhdeer tdlc; odn thchdgispd dtiyng reumetngnboardslidf &oethen t he
conductive nounting board 74 side, of the insulating board; a wring
portion forpkd dA.t hefserf abet, opposeert bodye 1okt tatce pufibrmgd board 73,
of the insulating board; and a sol der adhesive |ayer forned on a portion of
t he surfacedisppegddohno thize suppdat i1y fwaiw, dofed heivkogag portion. The
configuration of the insulating nounting board 74 is the sane as that of

t he i nsul at aBgoBpheireny thealabyl £dnpIdEidd rsdbenbadiornbs the size of the
i nsul ating nounting board 74 is set such that the width is 0.2 mmand the

depth is 1 gunifbadulitednasyHt diecdiisgll @dvige "RHAt tHE Paakdgés is the
sane as that of the insulating nounting board 14 in the first enbodi nent.

The wiring ppetes? afs @M wWoSY atidg sounting board 74 is connected to a
pin 15 by nmeans of a wire 17, and the wiring portion of the other

‘795“'{]‘; ing mountingyRoahHcf4ohs 6ENREE! @dnliddhdidLdf PYgHEasRiPEiagwi re

device and the package 10 thus obtained will be described
below.

In the semiconductor light emitting device, when a
specific voltage is applied between the n-side électrode
28a and the p-side electrode 28b of the semiconductor
laser 20 via the pins 15 and 18 of the package 10, a
current is injected into the active layer 26 to cause
light emission by recombination of electrons with
positive holes. The light is reéiprocated between the
pair of reflector films 29 to be amplified, and is
emitted from one reflector film 29 as a laser beam. The
laser beam thus emitted from the semiconductor laser 20
is extracted outwardly from the package 10 via the

extraction window 12a of the package 10.



sem conductor |aser 8Q is disposed such that n-side el ectrodes 87a are in
contact with the sol der .adhesive | ayers of the insulating nounting boards
74 and the p side electrodes 87b are in contact wth theqpgghRfidePgodPrtion
73b of the conductive nounting board 73. That is to say, the n-side
el ectrode 87a of the light emtting 11 Septenber 2002 52 portion 80a is
connected to a pov~er source (not shown) fromthe pin 16 by way of the
Wi ring portion provided on the insulating mounting board 74 and the wire
77, and the n-side el ectrode 87a of the ?hght emtting portion 80b is
connected to a power source (not shown) fromthe pin 15 by way of the
W ring portion proyided_on.the i.nsyhati . I oard 74,and, the wre
17. On the other %gng,ﬁlfhglbgéi &@ Lel"ll"lgectér]%n regs)&gé}{)é%xbtﬁées?]fg%ﬁ’ ePne?‘gi ng
portions 80a_and 80b are connecied to_a_power source gnoé shown) fromthe
pin 18 by HEDCORTERE OSTHET iR HntF nhRBoafFH1YS, 1P¥ERechi-vel). tPASthi s
enbodi nent, singe each p-side electrode 87b including the active |ayer 84
bet ween t hEMBAAIPERe FEBAR] HHe RUMBUFEIVR BOHRELRIWPPRXEhd 3cdifduct i ve
mounting board 73 like the first enbodinment, it is possible to positively
radi at e hegirgéehdvarcomnar @t Eackre Pt alyde 8legriofige 285ndectShex tasunt i ng
board 73. The sem conductor |light emtting device and the package 70 havi ng
t he above tbafddstamcendetwedmbthearaetive LaretroRbowndg tiveocedure: First,
t he sem conductor |aser 80 is fabricated as follows: A substrate 81 nade
from sen - cosdhattivg GoAm taimy Havand B3 pl beaki ggnefrasedi dandiet or | aser
formation regions is prepared. A buffer |ayer 82 nmade fromn-type 11
Sept enber 2082ve3 1GaAx: BN ie typei ciadliayedi8Badmede fthemcdndwead was yst al ,
n-type Al o.,0Gao, soAs; a first guide |ayer 83b made from a

mounting board 13. As a result, the temperature rise of

the semiconductor laser 20 is suppressed, so that the
semiconductor laser 20 can be stably operated for a long-
period of time.

Further, in tﬁis embodiment, since the insulating
mounting board 14 is disposed on the recessed portion 13a
of the conductive mounting Qoard 13 and the n-side
electrode 28a is electrically connected to the wiring
portion 1l4c of the insulating mounting board 14, the
insulation between the conductive mounting board 13 and
the wiring portion 1l4c is ensured, to thereby prevent
short-circuit between the n-side electrode 28a and the p-
side electrode 28b.

In this way, according to the semiconductor light
emitting device in this embodiment, since the p-side

electrode 28b is directly connected to the conductive

mounting board 13, the distance between the active layer



m xed crystal, n-type Alo,|., Gao, e3As; an active |layer 84 made froma m xed
crystal, undoped Al GaAs; a second guide | ayer 85a nade froma m xed
crystal, p-type Alo,|~Gao.e3As; and part of a p-type cl aqisapemudphoomde
froma m xed crystal, p-type Al o.,0Ga0,s0As are allowed to sequentially
grow on one surface (100 face) of the substrate 81 by MOCVD. A current

bl ock | ayer 86 made fromn-type GaAs is allowed to selectively grow on the
p-type clad | ayer 85b by MOCVD. After selectively growing the current bl ock
| ayer 86) the remainder of the p-type ched | ayer 85b nmade froma m xed
crystal, p-type Alo_,o0Gao.soAs and a cap | ayer 85c nmade from p-type GAs

are all owed .t e nt ] al row o e rren ock layer,86, and .t he
p-type cIagslg?érgégbﬁg%4$§§%xe/ﬂé&#é#%#¢#%§r§h££IgﬁgrgguﬁhP5tFH§dCap

| ayer 85c, the cap | ayer 85c, the current block |Jayer 86, the p-type clad

| ayer 85, 2o COBBSAT R ide, HORorS ST ALRE Sh( FUB RBYLY ahaveRe 26 1 st

gui de layer 83b, the n-type clad |ayer 83a, and the buffer |ayer 82 are

sel ecti vel §2PeRSy B St iyEdiead it e shtmdt gl GORBUFEL At PONRESSt i ons of
light emtting portions 80a and 80b by 11 Septenber 2002 54 |ithography,
to separat Bormd Aidght A8nit Eiesylyor titods o il S0k fswpprass bhaer. After
separating the light emtting portions 80a and 80b from each other, the cap
| ayer 85c, tehpesatuaet dilssclof difee BBnicodmdpctypelabad RAyend8%b, the
second gui de | ayer 85a, the active layer 84, the first guide |ayer 83b, and
part of thetablypeperatd ayer H3ai aspdsetect lasky Remivedal Nongguence
correspondingly to formation positions of n-side electrodes 87a in the

| i ght em t pietd odolotfi arisneB0aaradicth&dbe byo| ihbpgraphliie reledwpddd tyhefn-type
clad layers 83a in the light emtting portions 80a and 80b. Then, the

n-si de el e¢heodend tanducdecliget Yerh Dt t8lgodeeaeb.n-type clad | ayer 83a,
and then,a p-side electrode 87b is selectively forned on each cap | ayer

85c. After that, hbgonssnde @HClimeAAs @ity ashibhenp-sbaeaeigcigodes 87b in
the light emtting portions

disposed on the recessed portionll3a of the conductive
mounting board 13 and the n-side electrode 28a is
connected to the wiring portion 1l4c Sf the insulating
mounting board 14, it is possible to ensure insulation
between the conductive mounting board i3 ana the wiring
portion 14c, and hence to prevent short-circuit between
the n-side electrode 28a and the p-side electrode 28b of
the semiconductor laser 20.

According to the package 10 in this embodiment,
since the recessed portion 13a and the projecting portion
13b aré formed on the conductive mounting board 13 and
the insulating mounting board 14 is disposed on the
recessed portion 13a, it is possible to prevent short-

circuit between the n-side electrode 28a and the p-side

electrode 28b of the semiconductor laser 20 by disposing



80a and 80b are each alloyed by heating. After form ng the n-side

el ectrodes 87a and the p side electrodes 87b, the substrate 81 is divided
in the direction perpendicular to the resonator orientatjpBeptehbeP20ts €ach
havi ng a specific length corresponding to the length of each sem conduct or

| aser formation region. A pair of reflector, filnms 88 are fornmed on a pair
of side surfaces of the divided part by CvD. Then, the substrate 11

Sept enber 2002 55 81 of each part is divided in the direction parallel to
the resonator orientation into parts eath having a specific width
corresponding to the width of each sem conductor |aser formation region.

I'n, this wayhet he s5aE corewetSfe | 868" 080the 8BKIBRAUNDY 1dddee ddeod i I st
enbodi ment, a support 11 and a _ conductive nounting board 73 are

integrally tﬁﬁugrﬁ%%éﬂ%ﬁ E»mehédvaﬂ%h@er&g%%‘_a‘h% R gces of

t he support e conductive nounting boa Pins 15, 16 and 18
separatel y,far. r i . u rt . e%q{]t il 1 ke the
first enmbo io(r%elrrﬁe,ch?nagb a‘??%gg%%)ﬁﬁt Fﬁg %ogrggg' ?i%crtgégzepara e‘%% ?ljtl)é med.
After formon he J.nsul ati nount i g, hoar 74, like_the.first enbodi nent,
t he insulaﬁ%ﬁ?ﬁﬁ%ﬁﬁ?rﬂf%%€?397§°?§gnﬁgntegf%ﬂ étréﬁegégﬁlb&ﬁtﬁﬁh 73a of
each conductive_nnuntiq? pboar d and each p-side el ectrode 87b of the

73
sen conducPOS YHME LB FFLBESURRR LI APBeERREACE it 2o a¥RE pfti on
73b of the conductive nounting board 73 and each n-side el ectrode 87a is
brought ino§ ¥R KIMIFERAUCEBY deRS8PhESi Véa &Per cOMAEHH Y hJurun Fheg
nmounti ng board 74. The assenbly is heated by a heating apparatus (not
shown), sobo®srd aXol der filmof the conductive mounting board 73 is nelted
to adhesively bond each insulating nounting board 74 to the conductive 11
Sept enber 2068esend Embodiment)

Fig. 7 shows a portion of a semiconductor light
emitting device and a porﬁion of a package according to a
second embodiment of the present invention. The
semiconductor light emitting device and the package in
this embodiment have the same configurations and the
functions of those in the first embodiment, except.that a
separating portion 33c is provided on a conductive
mounting board 33. And also they can be fabricated in the
same manner as that in the first embodiment. 1In this
embodiment, therefore, parts corresponding to those in
the first embodiment are designated by the same reference
numerals as those in the first embodiment, and the
detajiled explanation thereof is omitted.

The separating portion 33c¢ is formed between a
recessed portion 13a and a projecting portion 13b formed

on the mounting surface of the conductive mounting board



nmounting board 73 and to. adhesively bond each p-side el ectrode 87b of the
sem conductor | aser 80 to the conductive nounting board 73. Besides, the
sol der adhesive |ayer of each insulating nounting board ﬁ4géygm%ég@0§o
adhesi vel y bond each n-side el ectrode 87a of the sem conductor | aser 80 to
each insul ating nounting board 74. After that, a wire 17 is laid out to
connect a wiring portion of one insulating nounting board 74 to the pin 15,
and a wire 77 is laid out to connect a wiring portion of the other

i nsul ati ng nounting board 74 to the pin3%6. After connecting the wires 17
and 77, like the first enbodi ment, a cover body 12 separately forned is

di sposed tqat S ort 1 i t Qe i_conductar Jlight emtting
devi ce and%tBhte}‘%pagéﬁc}gea fb&%%%)g\mglgnéﬁrggvﬁgafn%%?gpné‘ .1gﬁ"|e 1?% tEFdns of the
senm conductor, lLight emtting devi¢ce and,the_package 70 thus, fored will be
descri bed b@%ﬂﬁé%nP rﬁ%FsE%FEBﬁﬂ CPBFtFPBhﬁgém FRRATEC RS e a
specific voltage is applied to between each n-side el ectrode 87a and the
associ at ed BRIHIRR et et r Fhe FAPIH2 4 HE ROFESRABUEB6r 1FaddrPd®d/i% t he pins
15, 16 and 18 of the package 70, a current is injected in the associated
11 Sept enb&ePEITE S thet¢ordpayévegnovnting dorircoidudinam |aer 8Q, to
cause light em ssion by reconbination of electrons with positive holes.

Li ght t hus ige@vdradtioth imowmtipgobaaed bét wish ehagmikeptf thdérelebveén| ns 88
to be anplified, and is emtted fromone reflector film88 as a | aser beam
The | aser HHdemddppreaveneingr shorhecierudandetweren aser BOsideextract ed
outwardly fromthe package 70 via an extraction w ndow 12a of the package
70. At thi llddtxode 26e ardi chadpckidel 2lertiddehemb gehetlaéi on occurs
mainly at the active |ayer 84 of each of the light emtting portions 80a
and 80b. | nsdntil cortli®elbFeDhsesi DO each p-side electrode 87b is directly
connected to the conductive nounting board 73 and t hereby

In this way, according to this embodiment, since
the separating portion 33c¢c is provided between the
recessed portion 13a and the projecting portion 13b of
the conductive mounting board 33, it is possible not only
to obtain the same effects as those obtained in the first
embodiment, but also to further effectively prevent
short-circuit between the n-side electrode 28a and the p-
side electrode 28b of the semiconductor laser 20.

(Third Embodiment)

Fig. 8 shows a portion of a semiconductor light
emitting device and a portion of a package according to a
third embodiment of the present invention. The
semiconductor light emitting device and the package in
this embodiment have the same configurations as those in
the second embodiment, except that a position fixing

portion 434 is provided on a conductive mounting board 43,



t he di stance between each active |layer 84 and the conductive nounting board
73 is shortened) and thus heat generated in each active layer 84 is
positively radiated via the conductive nounting board 73116§ﬁghﬁbﬂg®02 it
is possible to suppress thermal interference between the light emtting
portions 80a and 80b of the sem conductor |aser 80, and hence to suppress
an increase in threshold current and al so suppress a reduction in | um nous
efficiency. In this enbodinment, since the insulating nounting board 74 is
di sposed on each recessed portion 73a oggthe 11 Sept enber 2002 58
conductive nounting board 73 and 'each n-side electrode 87a is electrically

connect ed tig, | Nigg VR LNGBr gk I 40 b dd1e 4 Nl 8§ pge mount i ng boar d

74, it is poss 0 ensuré electric i nsul ation between the conductive
mounting board 73 and the w.rin rti,on, d, hence to prevent

Short- ol r o STORATRAR, RS A0 4B BRRRSARREBA SHHF (HEMS THURSEI 6 rode
87b. In addition, it_is _possible to ensure _electrical insulation between
the wiring PoREi dSAstBrodided Srbtipante i ASGPEGING WouRdEHF board 74, and
to ensure independent drive of the light emtting portions 80a and 80b. In
this way, aeeb¥efRgnidnghéosdhiosenddcttdie gt emdtsegr®@vice in this
enbodi nent, since each p-side electrode 87b is directly connected to the
conduct i ve embpdimgnibsarde7Jesignatied ik chrtsansn refterencevaunayesdlss4 and
t he conductive nounting board 73 can be shortened to thereby positively
radi at e heatsgtheset éd ithet Hd adt iarsl |sg@Em@enbhedinentondandi vthenount i ng
board 73. As aresult, it is possible to suppress thermal interference

bet ween t hedétghl edmdeisicrd pdrdn artsexBQef aind Gbctddat is to say, it is
possi ble to suppress an increase in threshold current and a reduction in

| um nous efficiencyheapdshenea Faxinignpairtianohisg qualidnmed dibetievi ce for

a | ong-period of tine.
mounting surface of the conductive mounting board 43 in
such a manner as to provide a recessed portkon 13a
between a projecting portion 13b and the position fixing
portion 43d. The position fixing portion 43d pféjects
upwardly from the recessed portion 13a, and holds an
insulating mounting board 14 between a separating portion
33c and the position fixing portion 43d for preventing
the position of the insulating mounting board 14 from
being deviated upon soldering the insulating mounting
board 14 to the conductive mounting board 13.

In this way, according to this embodiment, since
the position fixing portion 434 is provided on the
conductive mounting board 33 in such a manner as to
provide the recessed portion 13a between the projecting

portion 13b and the position fixing portion 43d, it is

possible not only to obtain the same effects as those



11 Septenber 2002 59 Also since the insulating nounting board 74 is

di sposed on each recessed portion 73a of the conductive nounting board 73
and each n-side el ectrode 87a is connected to the w ring1p®ebtepibep2082 ded
on the insulating nounting board 74, it is possible to ensure electrical

i nsul ati on between each wiring portion and the conductive nounting board
73, and hence to prevent short circuit between each n-side el ectrode 87a
and the associ ated p-side el ectrode 87b of the sem conductor |aser 80.
Further, it is possible to ensure electrigal insulation between the wiring
portions for the light emtting portions 80a and 80b, and hence to ensure
i ndependent drj v f.the, Ligh mthi rtiqQns. 8 and 80Db..According to
t he packageog%éllﬁe hi“tasl g%o ilgrfg%t ,egngoﬁgpet(}hté ?’v‘\is)t ragigs‘e%sré%l %%ﬂ' ¥n87%3a and
the projectin ortjon_73b are forned qn the conductive nmounting board 73,
and the insﬂﬁgYFﬂﬁetﬁuﬂfﬁﬁﬁsﬁoé %E%éi%ﬁ%ﬁﬁxﬂﬁPQﬁ?%ﬁuﬁP?%@e&%eanportion
73a, it is possible to prevent short-circuit between each n-side el ectrode
87a and t hethgseendreligespaandidg AodFBA? of the seni conductor |aser 80
by di sposing the n-side el ectrode 87a on the wiring portion provided on the
i nsul ati ng mo\fFusigh toebedimenkl di sposing the associ ated p-side el ectrode
87b on 11 Septenber 2002 60 the conductive nounting board 73.~ Also it is
possi bl e to ensur &id ecl rskavsi aspbation bdét vesemictdndurtar siidshel ect r odes
87a provided in the light emtting portions 80a and 80b and hence to ensure
i ndependentenitzéngf defréclei ginid enipdritiigpparf iomadbaganadc80bdifygr then, it
is possible to positively-radiate heat generated in each active |ayer of
t he sen confloGtoh kmbedifent @ ft het @uthicdn tv el miernt i drg. boamd 13. Al t hough
not described in detail, the sem conductor light emtting device in this

enbodi ment §@yibénductor light emitting device and the package in
this embodiment have the same configurations and the
functions as those in the first embodiment, except that
the configurations of a conductive mounting board 53 and
an insulating mounting bdard 54 are different from those
in the first embodiment. Accordingly, parts corresponding
to those in the first embodiment are designated by the
same reference numerals as those in the first embodiment,
and the detailed explanation thereof is omitted.

The conductive mounting board 53 is cast,
integrally with a support 11, from a metal such as a
copper or iron based metal. A thin film made from a metal
such as gold or nickel (Ni) is forﬁed on the surfaces of
the conductive mounting board 53 and the support 11. Then,
a solder adhesive layer 53e made from a solder material

as described in the first embodiment is provided on the

surface of a projecting portion 13b. The solder adhesive



configured such that the sane separating portion as that in the second
enbodi nent is provided on the conductive nounting board 73. Besides, the
same position fixing portion as that in the third enbodi AB’epiEiybd?®002
provi ded on the conductive nmounting board 73; and the insuIaFing nmount i ng
board 74 may be fornmed on each recessed portion 73a of the conductive
nmounti ng board 73 by deposition, |like the fourth enbodi nent. (Sixth
Enbodi mrent) Fig. 15 shows a portion of a sem conductor |ight emtting
device and a portion of a package accordigng to a sixth enbodi nent ~of the
present invention. The sem conductor light emtting device and the package
in this enbodipen a onfi «af 1 tenber 2002 61
functions agg*ﬁgsél‘Pn\{?héag?‘)?%geg%b%&h%e%%?élg?@eﬁ@t%art}- %§§§m conduct or
| aser 100 h three o re lLight .em tgi rtions, 100a and
cor r espondi Fcf/,pr?ﬁg éSﬁ?PguPa E€BS op %ﬁ&ﬁ?%ezioﬁﬂtﬁﬁa board 93 and
an insulating pounting board 94 are different fromthose in the fifth
enbodinent,pgﬂaeFHé?gcﬁﬁrﬁé°PaBPPbatEﬁeiﬁtpﬁé Eomd igradrions ehathfescri bed
inthe fifth enbodinent. Accordingly, in this enbodinent, parts
corr espondi BgREBCERYSe Moy ERATf PoRR de PBodi eite aFamelea® ghgEdoby thRe sane
reference nunerals as those in the fifth enbodi nent, and the detail ed
expl anat i oncehduedfves mopntiag. bPeaadsdd dariiciled| imetha0binas, in this
enbodi ment, five light emtting portioris 100a each of which has the sane
confi gur at i embodamehése |ight enmitting portions 100a, n=side el ectrodes and
p-side electrodes are forned so as to be alternately arranged. The other
configuration of tTieestnsubadingomohasénglBoarsd t94e Ismmmsindalavinghe
sem conductor laser 80 in the fifth enbodi ment. The conductive nounting
board 93 habBoapdi b2anmadidlel Fg oalrsfiadedd L g i€ ché gy pootinaason3a and
recessed portions 93a fornmed to surround each projecting portion 93b in an
U-shape. Theetese88e@oRr@Albn0NI93F At fayrntee €0V & enpandingl yohedt g n-si de
el ectrodes of the sem conductor |aser 100, and the projecting portions 93b
by deposition. A wiring portion 54c is provided on the

side, opposed to the conductive mounting board 53, of the
insulating board 54a. The wiring portion 54c is formed by
stacking a titanium layer having a thickness of 50 nm and
a gold layer having a thickness of 500 nm on the
insulating board 54a in this order. A solder adhesive
layer 54d made from the same solder material as that for
forming the solder adhesive layer 53e is provided on a
portion of the wiring portion 54c on the side opposed to
the insulating board 54a. The solder adhesive layer 54d
is adapted to adhesively bond an n-side electrode 28a of
the semiconductor laser 20 to the wiring portion 54c¢. The
solder material for forming the solder adhesive layer 544
may be different from that for forming'the solder

adhesive layer 53e, however, the solder material is



11 Septenber 2002 62 are formed correspondi ngly~to the p-side el ectrodes of
the sem conductor |aser 100. The other configuration of the conductive

ing b | ! f . M S¥pteibdoavgd 73
described in the fifth enbodi nent. The insul ating nounting board 94, which
is disposed on the recessed portions 93a of the conductive nmounting board
93, has an insulating board 94a made froman insulating material and forned
into a conb-shape corresponding to the recessed portions 93a of the
conductive nmounting board 93. An adhesigge | ayer 94b is forned all over the
surface, on the conductive nounting board 94 side, of the insulating board

gther

fconduct or

| aser 100, gLe formed on the surface, oggoged to the cqnductive nounting
S

mounting board 93 is the sane as that of the conductive g

. Wi [ , Which i nd . f h
cor cspondP ALY BPaY A0 RTS8 EPECEyDhbaSoFhEnEo:

board 93, Bf"fR&VensIVES Mg Dot LBASE

PHRr tRANESTHET| 2FBLSNE i s

formed on a portion of the surface, opposed to the insulating board 94a of
each wi ri nd2gsirt P4R Fegethar et teh i the $oldesradhgsiNe layerabiegakoard
94a, the adhesive |ayer 94b, each wiring portion 94d, and each sol der
adhesi ve | &her semg¢ sten Ha stine Babrihostioserlethodhgof bet Heserddliedent . The
t hi ckness of the insulating 11 Septenber 2002 63 nounting board 94 is the
sane as 't hatern t'hbef thiikkessediafertthe Hrel dmmadinelsitter Llapser5480iks

di sposed such that each n-side electrode is in contact with the associ ated
sol der adhesitvatl aher s34d: ofalhe assthati off thensbbdelroadtie®4vand each
p-side electrode is in contact with the associated projecting portion 73b
of the condugleirve 4@y ivlge bbb it 7émbdWihenot TheWwizeash vhei ng portion

insulating mounting board 54 is set at the same value as

that of the insulating mounting board 14 in the first

embodiment:

The semiconductor light emitting device and the

package having the above configurations are fabricated in

the following procedure:

First, a semiconductor laser 20 is formed in the

same manner as that in the first embodiment. Then, a

support 11 and a conductive mounting board 53 are

integrally cast, and a thin film made from metal such as

gold is formed on the surfaces of the support 11 and the

conductive mounting board 53 by plating.

The support 11 and the conductive mounting board 53

are cleaned, and as shown in Fig. 10, a mold 61 having an

opening 6la formed correspondingly to a recessed portion

13a of the conductive mounting board 53 is placed on the

conductive mounting board 53 with the opening 6la aligned



94c of the insulating nounting board 94 is connected to different pins.
That is to say, according to this enbodi nent, even the sem conductor |aser
having three or nore light emtting portions 100a can exRhilHdptdnhier2a0R
effect as that in the fifth enbodi nent. Wiile not described in detail, the
sem conductor light emtting device in this enbodi nent may be confi gured
such that the same separating portion as that in the second enbodi nent may
be provided on the conductive nounting board 93; the sane position fixing
portion as that in the third enbodi nent y be provided on the conductive
nounting board, 93; and the insul ating nounting board 94 nmay be forned on
the recessed fiordieon &3es9édt perenotdutBave rRUPhiBYcheard 193 ray drposition,
| i ke the fourth enbodi nent. Wil e the enbodi nents of the present invention

have 11 Fepieiere 2002 64nbegnadeser ithed oplhd ndf @9 thd VS £ Ponbg NOt

limted thereto, and it is to be understood that various changes may be

made wi th %ﬁ%ﬂ%%&%&%’%&?ﬁeﬁ%& b $EQRE A %t&rogi"di%ai%g&” | on. For

exanpl e, al though eac e conductive nountin oar 3, 53,
73, 93 is de. fromth |, .1 y de. fram ~ conductive materia
other t han PR St ltd ForELSR apb, FEY pR CORBET < S TN o xan
enbodi nent each . of the insulatin unt Lng, boards_14, 74 .and. 94 i s nade
fromthe i%éulaﬁ&ﬁ&r ﬁ%ﬂS%ﬁ%%ogsgg?ﬁhéﬁuﬁfnV?PPﬁé%eBSF %%tﬁﬁ%ﬁeor
silicon carbide, however) it naé be nade35r0n1a different insulating

mat eri al s@PE ARte cbhedmekfdEl &t RO nPYrthe eLPIREPR RedH num oxi de
(A1, 03), anorphous silicon; zirconiumoxide (ZrQ) or titanium oxide (TiO).
In the fourtMRRIERH PRPLOERES) NI 4PFAY 2R dMSUG e dorrd s54adenf #om
silicon dioxide, however, it may be nmade froma different insulating
materi al sfAPSEhareheduRPEELPRdén BdGon 10t r LBeadditiosn ddydisdeze 2§ i con

nitride, alum num oxide, anorphous silicon, zirconiumoxide or titanium
oxi de. the opening 6l1a of the mold 61 is preferably larger than

that of the recessed portion 13a. The reason for this is
that if the size of the opening 6la is smaller than that
of the recessed portion 13a, the size of an insulating
mounting board 54 becomes smaller, thereby making it
impossible to pfevent short-circuit between the n-side
electrode 28a and the p-side electrode 28b of the
semiconductor laser 20. Here, the width of the opening
6la in the direction parallel to the support 11 is set at
0.8 mm, and the depth of the opening 6la in the direction
perpendicular to the support 11 is set at 1.1 mm.

After forming the insulat;ng board 54a; as shown in
Fig. 11, a mold 62 having an opening 62a formed
correspondingly to the insulating substrate 54a is placed
on the conductive mounting board 53 .with the opening 62a

aligned with the insulating board 54a. Then, titanium,



In each of the enbodi nents, the recessed portions 13a, 73a and 93a and the
projecting portions 13b, 73b and 93b of the conductive nounting boards 13,
33, 43, 53, 73 11 Septenber 2002 65 and 93 are each fl afisepetberoneyer,
as 'shown in Figs. 16 and 17, recessed portions 113a and 123a and
projecting portions 113b and 123b of conductive nmounting boards 113 and 123
may be each configured to have one or nore recesses and one or nore

proj ections. However, each of a contact area between the conductive
mounting board and the insulating nountjgyng board and a contact area between
t he conductive nounting board and the sem conductor el enent may be nade

large for piGkeasinGddsdienta odi Al on: P41 £6t vabBroaeh ol ddie atpdi ment,

the first conduction type sem conductor [ayer is taken as the n-type

sem conductqr | ayer. 25 .0r the s d.c iQn pe m conduct or
| ayer is téggxeaé%ttﬁesc&e[ y"goé'dggérinz ’coﬁ%lu%?%? ?a‘%?%% §P r?é,“h%%e ey G he
first conduction type sem conductor |ayer,m

X . be i%ken as a E type
seni conducf&PSE B LR ol EonctPohifypdlsenfRop8Be PR ayer be
taken as an'n-type sem conductor |ayer. However, in the case where the
crystal | i nthg Sfzeheh-tRpHorRemronttRt bF PRGERTRRIYUSER1der Shatat of the
p-type sem conductor |ayer, for exanple, in the case of a conpound
sem conductbptcefpddwrl afening t§1alecEokbai WPAE ALt EogeRraventigrmup |1 |
elenent) it nmay be desirable that an n-type semi conductor |ayer, an active
| ayer, andshort-ciric\SepthatweeerOblze 68-aifet ¢pecsaodeordactaord |theerp -
sequentially grow on a substrate, in order to suitably obtain a desirable
sem conducsaddel iedlectamde | 28p edbEntine . seémieapfAugtorhd afsierst2.0 Heunet, h
enbodi nents, the

the width of the opening 62a is set at 0.7 mm and the

depth thereof is set at 1.0 mm. In other words, the

opening 62a of the mold 62 is positioned inside of the

opening 61la of the mold 61.

After forming the wiring portion 54c, as shown in

Fig. 12, a mold 63 having an opening 63a formed

correspondingly to the wiring portion S54c and having an

opening 63b formed correspondingly to the projecting

portion 13b of the conductive mounting board 53 is placed

on the conductive mounting board 53 in such a manner that

the opening 63a is aligned with the wiring portion 54c¢

and the opening 63b is aligned with the projecting

portion 13b. Then, a solder material is vapor-deposited

from above onto the mold 63 by the vapor-deposition

process, to form a solder adhesive layer 54d and a solder

adhesive layer S3e at crosshatched portions as shown in

Fig. 12. In addition, the size of the opening 63a is



conpound sem conductor conposed of the group Il based nitride for formng
each of the n-type sem conductor |ayer 25, the active |layer 26, the p-type
sem conductor layer 27, and the |ike of the sem conductorqyl XS 309
exenplarily described, however, according to the present invention, i? may
be replaced with a suitable conmpound sem conductor conposed of a different
group Il1l based nitride containing nitrogen (N) and at | east one kind of
group Ill-elenment selected fromthe group consisting of gallium (Ga),

al um num (Al), boron (B) and indium (Iny4 Further, in each of the first to
fourth enbodi nents, each of the n-type sem conductor |ayer 25, the active
| ayer 26, the p-t sem conduct or r 27..and the |i of th

seni conducter® egséei’ff)éosx?%ffn%ﬁe %%ml"ﬁ%g 8§nﬁgﬁn§pseélrzﬁn oﬁ?ct%% tgl?)?‘rposed of
the group 111 ed_nitride, hpwever, accqordin o .the present inyention,
the above FRME Sayttk FEUEETTORE oS APFESFORC SenPESTRR Ghe IBIELEs . | 1
shoul d be noted that the present invention is particularly effective to a
seni conductdredixfie etf2 t3ng BRGi BesiAewsiler txodeniz&hdifctie el enent is
configured ~I 11 Septenber 2002 67 such that the first electrode and the
second el edemidondecyorilaseed2fn tHereanthei wédth e theacmanindi recti on,
nore specifically, in which the sem conductor el enent has the first
conducti on &@gpel sesetontduet dF hmyand the depithe thepmqf ainsl sée abcdnd
conduction type sem conductor |ayer sequentially stacked, and the first

el ectrode ingn.pogint ichet owortdee, stlde,openihe Bdeofheéhe mad dd3 vies |.ayer is
provi ded, of the first conduction type sem conductor |ayer and the second
el ectrode igodiosidnedeinoidé hefstHe, oppnpdnegd i@ tdfe taod inveld agel, THe t he
second conduction type seni conductor layer. In each of the fifth and sixth
enbodi ment siddieoserhe0steeifg 6§9b fier Hietg sta®h tat hehd-wy@ensesi conduct or
| ayer 83, the active |ayer 84, the p-type sem conductor |ayer 85, and the
li ke of eaaqh gf heahd Obhecdbpthngspariol @as SOa, 80b and 100a is
exenplarily described, however, according to the present invention, it may

be replaced with adidf %’&fﬁir&?”@:l@ér@&&‘éeh aflif¥ seRMaSrerds HFUIMadd -V

conpound sem conductor or a group
544, pins 15, 16 and 18 separately formed are disposed to
the support 11. Then, the semiconductor laser 20 is
disposed on the conductive mounting board 53 and the
insulating mounting board 54 in the~same manner as that
described in the first embodiment. After that, like the
first embodiment, a wire 17 is laid out to connect the
wiring portion 54c to the pin 15 therebetween, and then a
cover body 12 separately formed is disposed on the
support 11. In this way, the semiconductor light emitting
device and the package shown in Fig. 9 is obtained.

In this way, according to this embodiment, since

the insulating mounting board 54 is formed on the

recessed portion 13a of the conductive mounting board 53

by vapor-deposition, it is possible not only to obtain



I'1-VI conpound sem conductor. In each of the enbodinents, the configuration
of the sem conductor laser is exenplirily described, however, the present
invention is not limted thereto. For exanple, the semnicqn éﬁb&@ﬁ@

t he present invention may be 11 Septenmber 2002 ~8 configur d such t

the deterioration preventive |layer 27a may not be provided; each of the
first guide |layer 25c and 83b and the second guide | ayer 27b and 85a may be
made from a undoped sem conductor; or the current constriction may be
performed in a manner different from u#lgat described in the enbodi nents. In
each of the enbodi ments, the sem conductor device is configured as a

semi conductle |d gt &FE4diotadevhsge Bpkudha anSRBLcaIdgl o |aser,

however, the present Invention 1s applicable to a senlco uctor 1ight
enlttlng deyi d diyng fere u r ting el enent
such as allgf d *g4§2 %loggé g%dgé ggggggﬁg %%% 1A é%q §§%§ onduct or
devi ce |nclud| entc% ?# enent %ther t han the sentconductor | i ght
emitting d&AEE Yo |ﬁ REh°8Ff "the enbodi nents, each of the
first conducthn type senlconductor | ayer, the active Iayer, t he second
conducti on t e & hthayer, and the |ike of each of the
sem conductor |asers 20, 80 and 100 is forned by MOCVD, however, it may be
formed by a diffefd@&- vebd?“pﬁas%hﬁr%%khrﬁr6€B§ég§ﬁéﬁla§5a°ﬁBE process or a
hal i de vapor-phase growth process, also called a hydride vapor-phase growth
process, i reemieondatbogenleghtr Pmmt‘-ésngodtet’v&ﬂﬁp@rﬂﬁﬁtﬁ argdragedt?ion of a
11 Septenber 2002 69 raw material. (Seventh enbodinent) Fig. 18 shows the
entire confaguendingn b a Séﬁtboﬁmbeﬂémem¢gWﬁ dihiet tinwp ety ioevention.
sem conduct or

The semiconductor light emitting device and the package

70 in this embodiment have the same configurations as
those described in the first embodiment} except that the
configuration of a semiconductor laser 80 is different
from that in the first embodiment and correspondingly the
configurations of a conductive mounting board 73 and an
insulating mounting board 74 are different from thoee in
the first embodiment. In this embodiment, parts
corresponding to those in the first embodiment are
designated by the same reference numerals as those in the
first embodiment, and the detailed description there of
is omitted.

As enlargedly shown in Fig. 14, the semiconductor
laser 80 has, on one surface of the same substrate 81, a
plurality (two in this embodiment) of light emitting

portions 80a and 80b arranged in the direction

perpendicular to the resonator orientation. It should be



devi ce according to one enbodi ment of the present invention. The

sem conductor light emtting device includes a senm conductor |aser 210 as a
sem conductor el ement and a package 220 for containing t or

| aser 210. Fig. 19 shows a partial cross-sectional struc?ﬁr%%fgnq%%%

sem conductor |aser 210. The sem conductor |aser 210 is fornmed by
sequential ~.y stacking a plu-rality of sem conductor |ayers on one surface
of a pair of opposed surfaces of a substrate 211, via a buffer |ayer 212a,
a backing layer 212b, a mask |ayer 2134 and a coating growth |ayer 214. The
plurality of sem conductor |ayers are conposed of an n-type sem conductor

ayer 215 a3cRd! il SNAUELI O {ype SoRLERRNNG! 35 |AKClI AR AGH Ve | aver

216, and a p-t pe senlcon uctor [ayer second con uctlon type
sem conduct or mhlch he_s trate 2 in this order.
The substrgfgpff ulfbrﬁ% d&eaégépphP?an%aanggg Elckné%s in the
st acki ng dlrectlon (hereinafter, referred to sinp as "thlckness") of 300
.~ m aid PHESEFRS 8layothighhasg a Eﬁlsﬁﬁﬁéﬁbef 2@92t 198 #oRmediSon t he
C-face of the substrate 221. The buffer_layer 212a, which has a thickness
of 30 nm radgadeom cﬁﬁwn-%mb@el’@l\ﬁa&ﬁe bRk hiohbyeRibESRI which has a
thickness of 2 ,ctm is made froma crystal of undoped GaN. The mask | ayer
213, whi chPRagignshi&leneand 301 are fermedi on. fhee (LS fadeaf ditsxi de
(SIQ ) . The mask | ayer 213 has a plurality of stripe-shaped openings 213a
ext endi ng smbisttgadia &% i on perpendicular to the paper plane in Fig. 19, and
a plurality of stripe-shaped nmask portions 213b each forned between
adj acent two of tBecbpefi nge 2Li3eht Térel cotmg ngogtdanh BAgeandlS0yr ows
| aterally on the mask |ayer 213, to thereby cutoff penetration of
di sl ocat i ohaviixgmitee dmeki sigrhayere2igbfotivedc byt isegiugmdvitadi lyayer 214,
whi ch has a thickness of 10 ,u m is made from undoped GaN. The n-type
sem conducis®adkayrf 215ufBeforapdrby2st anknngype meniidomhrdtant layer 215a,
an n-type clad layer 215b, and a first guide |ayer 215c on the coating

83 as a first conduction type semiconductor layer, an

active layér 84, and a p-type semiconductor layer 85 as a
second conduction type semiconductor layer on the
substrate 81 in this order. The buffer layer 82, which
ha; a thickness of 50 nm, is made from n-type GaAs doped
with an n-type impurity such as silicon (Si) or selenium
(Se), respectively.

The n-type semiconductor layer 83 is formed by
stacking an n-type clad layer 83a and a first guide layer
83b on the buffer layer 82 in this order. The n-type clad
layer 83a, which has a thickness of 1.0 4m, is made from
a mixed crystal, n-type Al; ,Ga, ((As doped with an n-type
impurity such as silicon or selenium. The first guide
layer 83b, which has a thickness of 10 nm, is made from a

mixed crystal, n-type Al, ,,Ga, As doped with an n-type



growh layer 214 in this order. The n-side contact |ayer 215a, which has a
thickness of 3., um is mde fromn-type GaN doped with an n-type inpurity
such as~silicon (Si). The n-type clad | ayer 215b, which i s of
1,(.6m is made froma 'mxed crystal, n-type Al o, | Gao, gm%gg}oéé@%&Pﬁ?an
n-type inmpurity such as silicon. The first guide |ayer 11 Sept enber 2002
71 215c) which has a thickness of 0."1 ic.~n) is nade fromn- ' type GN
doped with an n-type inpurity such as silicon. The active |ayer 216 is nade
froma mxed crystal, undoped InGaN, a4® has a nultiple quantum wel |
structure including a well layer having a thickness of 3 nmand nmade from a
mi xed crystiglyy g, | a0 £5Ns 1 80doR BAr EESEn Qe NAYIUE &, 41} Ckness of 7
nm and nmade #%on1a m xed crystal, 1no,ozGa. 98N. The active layer 216
functions as a | i ght raqa F e o] ser idlation,
the em ssion vvave?'?lr?gt%h %lé}ésqgtégétllea%q'o'u?h}lg@nq% qlﬁégp-@f;b%egsén%iccec#nduct or

| ayer 217 is farnmed by.stackj deterigration_preventive |l a 217a, a
second gui 5&118%72:&?’ 2‘1‘%‘%‘?1’%&&?@%%% féﬁﬂ gyg}lh%i?@,e a?r?ﬁlntélmp-‘“fs%%% cont act

| ayer 217d on the active Iaﬁgr 16 in &h'bls order. The deterioration

prevent i ve SEATEATCOMPERTNGS & PR EKMBYET0P2YEAN2 i P HfHRETF off a i xed
crystal, p-type A o,| Gao, eN doped with a p-type inpurity such as magnesi um
(My). The slégdﬁ‘ﬂ ?ﬁﬁdéa‘ii%yEFmEl‘?‘Be-nﬁﬁiwhA%a%ng ghPekrésT dRYSXL having s
made from p-type GaN doped with a p-type inpurity such as magnesi um

The. p-type &|@ui¢kyess 2a%c5, nihpeA Radea frwrcRlessCad.:658 , Theppcitd vignde
froma mxed crystal, p-type Alo,| Gao. 9N doped with a p-type inpurity such
as magnesi raYephed - tpdeachnpficthka}égh2] Pohi tklineh detionshi 8kaezndof 0. 1
~um is made froma m xed crystal, 11 Septenber 2002 72 p-type GaN doped
with a p-tyb ifpuetignsush aslighbesindmting dagiete Wi refet 218hghs a
first electrode is provided on the surface, on the p-type sem conductor

| ayer 217 shaleing & heavedehghy difr ebbudn798f nimhe respelstively.

The p-type semiconductor layer 85 is formed by
sequentially stacking a second guide layer 85a, a p-type
clad layver 85b and a cap layer 85c on the ac¢tive layer 84
.in tbis order. The second guide layer 85a, which has a
.thiciness of 10 nm, is made from a mixed crystal, p-type
Al, ,,Ga, ¢;As doped with a p-type impurity such as zinc (Zn).
The p-type clad layer 85b, which has a thickness of 1.0 U
m, is made from a mixed crystal, p-type Al, ,,Ga, As doped
with a p-type impurity such as zinc. The cap layer 85c,
which has a thickness of 50 nm, is made from p-type GalAs
doped with a p-type impurity such as zinc, respectively.

Current block layers 86 extending along the
resonator orientation are inserted in both sides of a
portion of the p-type clad layer 85b in the stacking

direction. To be more specific, the portion of the p-type



contact |ayer 215a. An insulating |ayer 218b nade fromsilicon dioxide is
formed .on the side, opposed to the n type sem conductor |ayer 215 in the
stacking direction, of the p-side contact |ayer 217d, an i
el ectrode 218c as a second electrode is provided on the gj§e§1eét%ﬁtzgg%
| ayer 217d through an opening forned in the insulating |ayer 218b. That is
to say, in the sem conductor |aser 210, the n-side electrode 218a and the
p-side el ectrode 218c are forned on the sane side in the stacking
direction. The n-side electrode 218a isggornmed by stacking a titanium (Ti)
| ayer, an al um num (Al) |ayer, a platinum (Pt) layer, and a gold (Au) |ayer
on the n-sicdacadyast dgyein2iha sBabRifgOnde a0y iNg a5 metals by
heating, to be thus electrically connectéd to the n-side contact |ayer
215a. The Ry o) IS . acki a_nickel (N ) layer,
a plati numl%’llzt:!ytg{r3 {glng‘?%é g‘gfﬁg%%g# 8%%%236@539 % %léng:glcet I]easfé}a 7d in this
order and al.l.oyi thesg nmetals by heating, to be thus electrical
connect ed ?%IJI%{e@agc-%?%eP%Bn%%%tpPé?@FGZEngurrff%Sme‘TCM' ' f'yaé"hThe
p-side electrode 218c is forned_into,a stripe shape extending in the
direction paVddth RAAFFH2YRE nge?’hﬂ)ané‘aFnaFit&.lol‘Q‘qsogr Ct,fu%r%tnmu
constriction,. and a region of the active |ayer 216. corresponding to the
p-si de el e@Yode® 3Rk PEEOHeR - BYPPgRRAENTSRREN ¥iddh &R TFH&R&eni conduct or
| aser 210 has a pair of reflector films 219 (only one is shown in Fig. 19)
at both enddBRFTite §UQR RSefétiFreReor18€1leRitme IrafpdsWivedati on. Each
reflector film219 is fornmed by alternately stacking silicon dioxide filns
and zi rconi um oxi daclyadz)tie | WeghtThemibtirgtporbiohsof@ar ehlded0dr Had m 219
is set at a low value and the reflectance of the other reflector film (not
shown) is <at mtsiddighevhtrade 8dat hat al fghrs tgedecatradld roma hpoactowe
| ayer 216 is reciprocated between the pair of reflector filnms 219 to be
anplified, aandlis sihde¢ twiefeotheneckéfkeedtgerf BldMi] Hrasrididdsiar tieam That
is to say, the length direction of the p-side !

stacking direction, of the n-type clad layer 83a. The n-

side electrode 87a is formed by sequentially stacking a
gold-germanium (Ge) alloy layer, a nickel layer, and a
gold layer on the n-type clad layer 83a in this order,
.and alloying the layers by heating. The n-side elecfrode
87a is electrically connected to the n-type clad layer
83a, respectively.
Each of the light emitting bortions 80a and 80b has
a p-side electrode 87b as a second electrode on a portion,
on the side opposed to the active layer 84 of the cap
layer B5c. The p-side electfode_87b is formed by stacking
a titanium layer, a platinum (Pt) layer, and a gold layer
on the cap layer 85c in this order, and alloying the
layers by heating. The p-side electrode 87b is

electrically connected to the cap layer 85c, respectively.

(4]



el ectrode 218c becones the resonator orientation. Fig. 20 is an expl oded
view of a portion of the package 220. The package 220 includes a conductive
mounting board 221 for supporting the sem conductor |asefq3bBieAllérags ating
heat generated in the sem conductor |aser 210; and a support 222, forned
into a circular ring shape, for supporting the conductive nounting board
221 11 Septenber 2002 74 by a supporting surface 222a. The conductive
nounting board 221 has a nmounting surface 221a on which the sem conduct or

| aser 210 is to be disposed. The nountinggsurface 221a is perpendicular to
t he supporting surface 222a. As shown in Fig. 18, of the n-side el ectrode
218a and the p-side el ectrode 218c of the_seniconductor |aser 210, the

p-si de el ectrode Zhgc H@afeudithyg e rnstfatfhgcrugde 818bpnds thiexdt on t he
nounting surface 22la. Specifically, the conductive nounting board 221
supports tiderlertxeder 8Vhsare2formedaont &he isamehiscide Hien rklse de

el ectrode 218a projects fromthe conductive nounting board 221 in the

di rection paratihig tditéetirountisnghatr thee di2lanared Hdowentppoardh ng sur f ace
222a. The reason why the p-side electrode 218c is in contact with the
conduct i ve gmaudrdde bond dcBelakcsivlatl alee aat iive shyrter?dd s mal@i n heat
generation source is |ocated between the p-side el ectrode 218c and the
substrate Zhe ddepohSivotgays BUchNeF! ehend ilghe dnfltdiGRy BedMeesnd he
active layer 216 and the conductive nounting board 221 having a hi gh heat

radi ation efd£cinaidobSeRRantBhe tPupthes!i va! ¥neadighe heatcenerated in
the active layer 216 via the conductive nounting board 221. Wen the

mounting SY$Aceo2 18091 ahRC s@8NduGHE SoTRHRLIGY HQAr iéﬂk%ﬁ‘%ed in
such a manner as to 11 Septenber 2002 75 extend in the horizonta
direction, Jiﬁgcéﬁt Eg Qgch other, and the two n-side electrodes 87a
are disposed in such a manner as to provide the two p-
side electrodes 87b therebetween.
Each of the light emitting portions 80a and 80b has
a pair of reflector films 88 (only one is shown in Fig.
14) at end portions in the resonator orientation. Omne
reflector film‘88, having a low reflectance, is made from
aluminum oxide (21,0,). The other reflector £ilm (not
shown), having a high reflectance, is formed by
altefnately stacking aluminum oxide layers and amorphous
silicon layers. Light generated from the active layer 84
is reciprocated between the pair of reflector films 88 to
be amplified, and is emitted from one refleétor £ilm 88
as a laser beam.
As shown in Fig. 13, a conductive mounting board 73

of the package 70 has on its mounting surface a pair of

recessed portions 73a and one projecting portion 73b



di rected upwardly, the conductive nounting board 221 is shifted
rightwardly, downwardly fromthe center of the supporting surface 222a of
the support 222. The reason for this is that even if the1$@ﬁb %hes

| aser 210 is disposed on the conductive nounting board' 221 with the.n side
el ectrode 218a projecting therefrom the sem conductor |aser 210 is |ocated
at the central portion of the support 222. The conductive nmounting board
221 has a side surface, 221b at an end portion, near the center of the
support 222) in the direction parallel tgothe nounting surface 221a and the
supporting surface 222a. That is to say, the conductive nmounting board 221
has the side SLU4 221§HOQ t he S|€§ 1 g dde e ectroq§ 218a of
the seni cokdfctor® a%%ﬁr BEProlect T%% EI% Eﬁ??ﬁﬁg 28BS 81 from
t he nDuntln%isurface 221a side to the opposed side, toward the o osed end
of the nouftishdt TIFhcEODDIFPORALRILY tPO\R/ngnt ﬁédﬁ ﬁleé’%%srcfg 2 218¢

side. The reason for this is to, as will be apparent in the description of
the fabric&li dhetegmiceadnryosohnser 80w rad2zher Pnohe atididi@as een ode
218a of the sem conductor |aser 210. As shown in Fig. 21, the end, on the
si de surfadék2ih Soxeed o¢orhespondinagystef 4be PZS@é-drm)&l@e—‘tdmer%d to 11
Sept enber 2002 76 project leftwardly froma center perpendicular line I of
t he- supporwz&&pﬁwmhet@emnoqndquosuiaaee BPla Thedsieeteod epwlrdly, in
order to locate the light emtting region of the active |ayer 216 of the
seni condyctmrcdssed RdOt hdnt hRacest eptobuiche thagpahie 2AA W urd hera mmwi dt h
"W' betweer~ the end, on the side surface 221b side, of the nounting

surface 22knhanthé h@eﬁﬂﬁl, isppomay tadt khesisdeeswtl amRe P¥djedfidde n-side
el ectrode 218a is limted depending on the size of a capillary (not shown)

used for cuweeid®MPb {Hes¥kr 8udR7 that! hdef 3RELEALisON St RS 4 PeEne
described later. Here, the distance "t" between the center perpendicul ar

Itlhge | of tenppori RK? andaifefdflce ODnt HEighHCLELERGE tR21D side, of
mounéing surfaces of the recessed portion 73a and the
projecting portion 73b is 300 Um. The sizes of each of
recessed bortions iBa may pe different from each other,
however, they are preferably identical to each other in
order to reduce ;he number of kinds of insulating
mounting boards 74 to be mounted on the recessed portions
73a, thereby imbroving the productivity. The other
configuration of the conductive mounting board 73 is the
same as that of the conductive mounting board 13 in the
first embodiment.

The insulating mounting board 74 of the package 70
is disposed on each of the pair of the recessed portions
73a ef the conductive mounting board 73. While not shown,

like the insulating mounting board 14 in the first

embodiment, the insulating mounting board 74 has an



nmounting surface 221a when the nounting surface 221a is directed upwardly
is set at about 50 ~c.~m and the above width "w' is set at about 300 ,u m
As shown'in Fig. 20, one of a pair of opposed side surfagegepfenitaeosempport
222 is taken as the support surface 222a. The outer peripheral surface of
the support 222 has a plurality of fixing grooves 222b, 22c) 22d and 22e.
The fixing groove 222b is adapted to fix the conductive nounting board 221
with the nounting surface 22l1la directed downwardly in the fabrication steps
to be described later. The fixing groowd 222c is adapted to fix 11

Sept ember 2002 77 the conductive nmounting board 221'w th the nounting

surface 221 Qi rAGHE] WoXBE dhide ThBohi ¥hNInehaa¥eh o2 and &Nth ¥22¢gn are used
for dlsp05|ng the package 220. The conductive nounting board 221 and the

suppor t 222 A& 4 1 S AL Ve SBRLa T SRR MBLAIBUC SORBAL d My @figoa thin

filmmade forne e surfaces o he conguet s ve mount i ng
board 221 and the s % i% soI er fl|ﬁ1&10t sho de froma sol der
mat eri al aquﬂﬁﬁqﬁfgggﬁ e§§d8f 3 5hg in 1%§Hﬂ% o i2tRET HB%nt i ng
surface 221a of, the_conductive nDuntlng board 221. Specific exangles of the
sol der mat @IFHOHEEPTRRE o FPR FRRF2CLeadPPOBFY £9 iThe RPEFFBYVE
gold-tin alloy, an |nd|un1% n)-tin alloy, _and an_indiumlead allo A di sk
menber 223 MGG derdFd t hd- |ﬁﬁth5e|1P§h‘éraé‘l ngubezsd iofanhe? SEPPBRE 222. A
pin 224 is forned on one surface, opposed to the conductive nounting board
221, of a|ﬁﬂhe&ﬁv%|H@Y%ErfaéﬂgdoﬂntﬁeP@F§R°ﬂeﬁﬁeﬁh@l?uqfﬁﬂﬁqn 224 is
electrlcally connected to a power source (not shown) and is also
el ectri cal lopmasedctedthe ihsutahdpet beandoumt tdehouirine lpospeenti cal | y)
the p side electrode 218c of the sem conductor |aser 210 is electrically
connect ed tThe heopbignrabiioneofnbheshosmlabineamsirdfinhcopand 224 ¥sa t he
conductive nounting board 221. In addition, the disk nenber 223 and the pin
224 are thSepdreerbes AL 8 the insulating mounting board 14 in

the first embodiment. The size of the insulating mounting

board 74 is set such that the width is 0.2 mm and the

depth is 1 mm. The thickness of the insulating mounting

board 74 is the same as that of the insulating mounting

board 14 in the first embodiment.

The wiring portion of one insulating mounting board

74 is connected to a pin 15 by means of a wire 17, and

the wiring portion of the other insulating mounting board

74 is connected to a pin 16 by means of a wire 77. The

semiconductor laser 80 is disposed such that n-side

electrodes 87a are in contact with the solder adhesive

layers of the insulating mounting boards 74 and the p-

side electrodes 87b are in contact with the projecting

portion 73b of the conductive mounting board 73. That is

to say, the n-side electrode 87a of the light emitting



integrally cast froma netal such as an iron (Fe) based netal. The reason
why the di sk nenber 223 is separated fromthe support 222 is to facilitate
the work of forming the solder filmon the nounting surfa¢eegidhbepbothe
conductive nounting board 221 and hence to inprove the productivity. A pair
of pins 225 and 226 to be electrically connected to power sources (not
shown) are provided on the disk nenber 223 in such a manner as to pass

t hrough the di sk nenber 223 from one side surface to the other side surface
t hereof . Each of the pins 225 and 226:;5 made froma netal such as copper,
on the surface of which a thin filmmde fromgold is fornmed. Insulating

rings 225ap8p¢i 8468 08R4e IopMeH A ¥ & I flwed %@f&&e@ﬁoeheheﬁk menber
223 and the pins 225 and 226, respectively, for electrically |nsulat|ng t he

di sk menbeg 3.fro hg gpi ‘%ﬁS é%] d uctlve
nmount i ng boarﬁ Eéf g;BEIecbas |y |n§%%ate g%ﬁ¥8£ ﬁro%gg 26. One
end of a e 2 e from d and hayi hickness of.,30_~
connectedm%é tﬁgsﬂgﬁgi |%¥%Hﬂ? ?ﬁﬁgéﬂg %?& h emr?562%7 §ngoﬁh§bted to
t he n-side el ectrode 218 of thgﬁfenlconductor | aser 210. That i s to say,
the n-sidePefaBer §3&°3TeLs 874 r?%%]*bQEBnﬁEbFEﬂng R?rééﬁpeﬁﬂérlfooz 79
to the power source Qépt shown) by neans of the pin 225 via the wire 227.
As shown | RPPpgcted, ﬁoHQﬁﬂij%SHF%ﬂan%ﬁaﬁ%ﬂWEbVEFOEO&PeZP&nf6ﬁ coveri ng
t he sem conductor |aser 210 and the conductive nounting board 221 is
nmount ed onP¥h¥azugfothiendy istmagontoben gprenkded ppar thezinsylati®ger body
228 is provided for preventing both contam nation and oxi dati on due to
at nospher i soantisg bearseiantlcths vhser1210 Gmdtioropheychanfdg the
whi sker-1i ke grom h of solder on the nounting surface 221a of the
conduct i veprsddei kg evdarcdie2? 18 7bThef coverl bohly @R8ttksngaderftiomsa 8®et al such
as a copper or iron based netal. One end portion of the cover body 228 is
opened andang Bi0bc areactonmddtddetsupppovengssurféacénd22ashownt) he xsmppor t
222, and the other end portion of the cover body 228 is cl osed and
the pin 18 by way of the conductive mounting board 73,
respectively.
In this embodiment, since each p-side electrode 87b
including the active layer 84 between the substrate 81
and thé same is in contact with the conductive mounting
board 73 like the first embodiment, it is possible to
positively radiate heat generated in each active layer 84
via the conductive mounting board 73.
The semiconductor light emitting device and the
package 70 having the above configurations are fabricated
in the following procedure:
First, the semiconductor laser 80 is fabricated as
follows: A substrate 81 made from semi-insulating GaAs

and having a plurality of semiconductor laser formation

regions is prepared. A buffer layer 82 made from.n-type



has an extraction w ndow 228a for extracting a | aser beamenmtted fromthe
sem conduct or | aser 210 contained in the cover body 228 outwardly fromthe
package 220. The extraction w ndow 228a is made from a g gsptembet s ng
transm ssion of a | aser beamenmtted fromthe sem conductor |aser 210, for
exanple, glass or plastic. In addition, a reflection preventive filmfor
preventing reflection of a |laser beamemtted fromthe sem conductor |aser
210 is preferably fornmed on the extraction window 11 Septenber 2002 80
228a in order to prevent degradation ofs4he characteristic thereof and
occurrence of stray light. The sem conductor device having the above

configuratipns is fabrjcated.i ccaordance with the follow ng procedure:
First, a se%%%’n(ﬁl%tQb#yPﬁsg}aglgaygrf ggﬁeﬁlaé%e fftoﬁqnbv%:mlﬁ‘% b%’?Y%F% 211
made from a sapphire having a plurality of _sem conductor | aser fornmation
regions is hrefRe e aGluftet i |2yt r242quAHEe 1P¥EM GifopedeciNhE a
backing layer 212b nade_from undoped GaN are allowed to sequentially grow
on one sur fBeed CFugkdlof Rt K¥PS SdbsiGaterS11apy apbdye (e 8% deade
Chem cal Vapor Deposition). Then, a silicon dioxide layer is fornmed on the
backi ng | aylerome 12bnbpyednceivetalonubdamedy AdStadts ore precend gwildées patterned
by lithography to selectively forma nask |ayer 213 having a plurality of
stri pe- shapsayems&Sponaflenfrdba Aixest iony sgfradwt tp | ayre R4, .Padg.As.0m
undoped GaN is allowed to selectively growin the lateral direction from

t he openi ngmd3gapst bbheanaskybeayenadll aye dMEGW.nadenfran a-wigdedcont act
| ayer 215a nmade fromn-type GaN, an n-type clad | ayer 215b nmade from n-type

Al o.| Gaa. IN£ys ¥&W, Cpysipk) a1 Jdd stagubde hayekedla® RidfaddwimILg ype GN,
an active |ayer 216 made from undoped GalnN 11 Septenber 2002 81

grow on one surface (100 face) of the substrate 81 by

MOCVD.

A current block layer 86 made from n-type GaAs is
allowed to selectively grow on the p-type clad layer 85b
by MOCVD. After selectively growing the current block
layer 86, the remainder of the p-éype clad layer 85b made
from a mixed c;ystal, p-type Al, ,,Ga, cAs and a cap layer
85¢ made from p-type GaAs are allowed to sequentially
grow on the current block layer 86 and the p-type clad
layer 85b by MOCVD.

After forming the layers up to the cap layer 85c,
the cap layer 85c¢, the current block layer 86, the p-type
clad layer 85b, the second guide layer 85a, the active
layer 84, the first guide layer 83b, the n-type clad
layer 83a, and the buffer layer 82 are selectively

removed in sequence correspondingly to formation

positions of light emitting portions 80a and 80b by



(m xed crystal), a deterioration~preventive |ayer 217a made from p-type

Al a, zGao,eN (m xed crystal) , a second guide |ayer 217b nade from p-type
GaN, a p-type clad layer 217c made from p-type AIo,IGﬁo,@%@éFknﬁgrgom§tal)

, and a p-side contact |ayer 217d made from p-type GaN are, allowed to
sequentially to grow on the coating growth |layer 214 by MOCVD. After growh
of the layers in the order fromthe n side contact |ayer 215a to the p-side
contact layer 17d, it may be desirable to activate carriers by~heating in a
nitrogen (Ns) atnosphere at a tenperatuhg rangi ng from 800 to 900C as
needed. Then, an insulating |ayer 218b made fromsilicon dioxide is formed .

on the p-si | ayer Ctir:QR,. ¢ r.at | t he

i nsul ati ng ?g§§§85§§§?'t§§ Séé% SQ%O%?%EEjﬁgvg%%gy%ﬁﬂﬁnéﬁtﬁ?g%%bgP%d | ayer
217c, the sec ngogugde Iage% %%g%r the deterioration preventive |ayer 217a,
the active T%ye 167 Ph &3 St gui‘de | ayer 215c, and the n-type clad | ayer
215b are selectively renoved in_sequenc?,c rrespondingly to a formation
posi tion of ~an nwﬁ%k@%l%%??BﬁElEQSEhEy FEgﬁoﬁpéﬁﬁﬁngnQQQqéQE%%QQQve | on
Etching), to expose the n-side contact |ayer 215a. After exposure of the
n-si de contaef PaAPefromsgpchhethesi, ddéhd can dfyex b s Be eceryeny formed
on the n 11 Septenber 2002 82 side contact |ayer 215a by lift-aff and

el ectron behhpekapavari 86.. Aleep -ftome g athelavert dBlonthetseagrd 215a, the
insulating |ayer 218b is selectively renoved correspondingly to a formation
posi tion ofguigesildresl 856 odde2 B ilve [havrigrbhythadhbiyst heupdei de

el ectrode 218c is selectively formed on the p-side contact |ayer 217d by
lift-of f antlagkecBBbn bhedmpedaparfattiien.n-Thoea ciak Heet rddie 2¢8a and t he
p-side el ectrode 218c are each alloyed by heating. After heat-treatnent,

| appi ng i s sallectdveake removdddr Hegjusasse dotessaditialye £241. The
substrate 211 is then divided) in the direction perpendicular tp'the length
directi on ofothatRos #0sAltddnOdTE 2l&Hdd HXePardSeLa®ha hii BHear1spBei fiC

| ength corresponding to that of each sem conductor |aser formation region.
A pair of rehieetay biorth ohld svL drd NeUb Wy A PAdgLdpsy decsuekpegs of the
di vided part by electron beam evaporation. Then, the substrate 211 is

divi ded, inchhendickpet i@rndaraldal g3 tihe diendl ig1h r&si tetngf pbheipnsi de

el ectrode 218c, into parts having a specific wi dt.h corresponding to that of
each seni copgduchal lsager faenBt tfR he@idr d1@dt308ed sam gpnduct or | aser
210. After that, a conductive nounting board 221 and a support 222 are

integrally gastctand1y tfyrhdd IR nade nldyepteadel a¥002g83, f paarni ckel is

formed on the surfaces of the conductive nmounting board 221 and the support
222 by platifgn Neplsidfe h¥tidad dhp 22s §8EeSUPPOLY £42ma8RJohN@ach

conductive
cap layer 85c. After that, the n-side electrodes 87a and
the p-side electrodes 87b in the light emitting portions
80a and 80b are each alloyed by heating.

After forming the n-side electrodes 87a and the p-
side electrodes 87b, the subgtrate 81 is divided in the
directién perpendicular to the resonator orientation into
parts each having a specific length corresponding to the
length of each semiconductor laser formation region. A

pair of reflector. films 88 are formed on a pair of side

surfaces of the divided part by CVD. Then, the substrate



mounting board 221 are inserted in a nounting hole 231a of a holding jig
231 with the nounting surface 221a directed upwardly. In this case, the
fixing groove 222c of the support 222 is fitted around a4figdpfdmtdrdogst i on
231b of the holding jig 231, so that the support 222 and the conductive
mounting board 221 are fixed on the holding jig 231. A nmold 232 having an
openi ng 232a corresponding to the nounting surface 221a is placed on the
conductive nmounting board 221, and a solder filmmade fromtinis

vapor - deposi ted on the nounting surfaceg2la bar a resistance heating type
vapor - deposition apparatus. On the other hand, a dISk menber 223 and a pin
224 are integr ast, _and ptLnps, and 6.are ar pi ns 225
and 226 aré ?neéf Ptk ﬁfsil%ﬁﬁg 1325%9| glirﬁg Grﬁlﬁé 2$5a and
226a, respectively. As shown in Fi g t he di sk nenber 223 thus prepared
i s nount ed AR FOT toBRentERL EeﬁFEBnHEEFSreP&§ePaZ?@9'§ t hen di sposed
such that the n- S|de el ectrode 218a _projects fromthe conductive nounting
board 221 jsPadidif reldtloncprrasperdipgt fe HbanviAghs @ff #eep21a and t he
supporting surface 222a and the p-side el ectrode 218c and 11 Sept enber
2002 84 t heeamindrdugkpy ajesepl8prmabipn rteatiaot winhthhe wewntithg surface
221a. That is to say, of the n-side el ectrode 218a and the p-side el ectrode
218c, only stenei queidiectedeclasoede 208dsi shthdgetiher with the insul ating | ayer
218b, brought into contact with the nounting surface 221la. The assenbly
thus prepared i s Neet hadwd i flréo SbS@&imahita aespppairtr @10tnd3% C or
nore to nelt the solder film whereby the p-side electrode 218c and the

i nsul ati ng daayRic Zib8d méentixngdbeartihecandughiveg iUl idag hoairh 221 by

sol dering. The heating for soldering is preferably perforned in an

at nospher e e NE i Ni & F 0g8BrJaspobideaden @ae EHUYEacWs dfMvted gas
thereof for preventing oxidation of the solder material. For exanple, in

the case uyyppddit 26 4A& €RLUBERABERANR! mouhtiRY BR=dRFI7RDI @16hQ Yse a
m xed gas contalnlng ni trogen gas~and hydrogen gas at a m xing rati o of Nz

Hz - : axﬁ%'éeﬁ&‘i‘a?@l?‘a%bﬁ\@dea&% W34ablse kP dle fdgwwstate of

ihe nlxed gas Further the sem conductor |aser 210 is preferably pushed

down, for aﬁegfﬂ]}’ 4 N0y Picd Otfle t BEEEONhBEaRIMENEN! '1%&1*&%191%9 tional

offset of t é senlcon or  1aser 210 due to the surfacé tension of the

ol ten sol dgy t rfhgﬁpr 210 i s nounted on the
11 Sept enber 2002‘%§&% @%c??v%ggngﬁ QQQ%ggigo 21, ‘as. shohn inuFig 24,
the support 222 igd 5¥”55%E$£5atﬂ@ufﬁﬁﬂg%gﬁﬁg §§§3t$hgabgggg!nqd ig 233

wi th the nounting su ace a directe I'sto say, the

sem CO”d“CtP{dAat;tfé EiLPsl:seR%'déh%%d Uhe! 16609 1nsg‘ qr?otxﬁ-&duﬁebgé’{%“c“ ve

mount i ng boar i'sTposi tioned on the upper Si

fixing grooy‘ﬁ ’[232‘90‘93t59e§§uQp%tce%%%t%i fljtg_t %d ﬁrog}rpsea%gﬂ Xi ng projection

233b of the din t hat i xed on the
h0| dl ng J I gC Sg’ucé‘{Yggﬁléung{% ch])%r%ug traatn% a]C SI de Je erieeggroggndum or

| aser 210 i & suppor y an dpper “surfdce

87b of the semiconductor laser 80 is brought into contact
with a projecting portion 73b of the conductive mounting
board 73 and each n-side electrode 87a is brought into
contact with a solder'adhesive layer of each insulating
mounting board 74. The assembly is heated by a heating
apparatus (not shown), so that a solder film of the
conductive mounting board 73 is melted to adhesively bond

each insulating mounting board 74 to the conductive



233c of the holding jig 233. The support 211 is heated at 100 C, and the
n-side el ectrode 218a of the sem conductor |aser 210 is connected to the
pin 225 with a wire 227 by using a capillary 234. In thi$| gepeeiveepbo2 t he
side surface 221b of the conductive nounting board 221 is tilted, fromthe
nounting surface 221la side to the opposed side, toward the opposed end of
the nmounting surface 22l1a, and, accordingly a space near the n-side

el ectrode 218a is broadened, so that the capillary 234 can be easily noved
closer to the n-side electrode 218a. Aft3d& connection of the wire 227) a
cover body 228 separately fornmed is nounted to the support 222 in a dry

ni trogen at nosphere. 11 Septenber 2002 86 In this_way, the sem conductor
i ght emi t tRIRP GRS RORROWAS| ARR o 2ehiesiyly Rapd 9RCR Pcti®fs of the
sem conductor light emtting device thus obtained will be described bel ow
In the senmebreirede $7ghefehhet spyigonductarndimsenp®litectheltage is
appl i ed between the n-side el ectrode 218a and the p-side el ectrode 218c of
t he sem commhrdwetiveemoi@ingabbhedpi7ds 2BEsades224hef stdlglquackage 220, a
current is injected in the active |ayer 216 to cause |-ight em ssion by
reconbi nat iaxdhed ieéetayonsoti ehchodmnishiia tialgesnouklteing dhbatrd 7&ciprocat ed
between the pair of reflector filnms 219 to be anplified, and is emtted
fromone reahdépeéd@rtbdi handifvalyabbageleatenm - siite | eb&t beas 8husoenm tt ed
fromthe sem conductor |aser 210 is extracted outwardly fromthe package
220 vi a thecextsant ORaUEReW1348% @fp tthe daakaafsWPOeidd hShAtihge, in the
sem conduct or | aser 210, heat generation occurs mainly at the active |ayer
216. In thigoerkpogdiment, since the p-side electrode 218c is directly
connected to the conductive nmounting board 221 to shorten the distance

betveen the active,i@yer.R6 agd,ihe gonduchined WRUNIGIAAL, 221, heat

generated in the active [ayer I's positively radiated via e conductive
mount i ng bq@fgigglpoé§i3nr8§ugke EQ%ulating mounting board 74 to the

pin 15, and a wire 77 is laid out to connect a wiring
portion of the other insulating mounting board 74 to the
pin 16. After connecting the wires 17 and 77, like the
first embodiment, a cover body 12 separately formed is
disposed to the support 11. In this way, the
semiconduptor light emitting device and the package 70
shown in Fig. 13 are formed.

The functions of the semiconductor light emitting
device and the package 70 thus formed will be described
below.

In this semiconductor light emitting device, when a
specific voltage is applied to between each n-side
electrode 87a and the associated p-side electrode 87b of
the semiconductor laser 80 via the pins 15, 16 and 18 of

the package 70, a current is injected in the associated



11 Septenber 2002 87 tenperature rise of the sem conductor |aser 210 is
suppressed, so that the sem conductor |aser 210 can stably operate for a
l'ong-period of time. Further, in this embodiment, since YhedteHhil? 2002

el ectrode 218c of the sem conductor |aser 210 is fixed to the conductive
mounting board 221 and the n-side el ectrode 218a of the sem conductor | aser
210 projects fromthe conductive nounting board 221, it is possible to
prevent short-circuit between the n-side el ectrode 218a and the p-side

el ectrode' 218c. In this way, according to the sem conductor light emtting
device in this enbodi ment, since the p33ide el ectrode 218c is fixed to the
conductive nmounting board 221 and the n-side el ectrode 218a projects from
t he conducBESfe oultYsy Bbapl obe sepirengyssrpl dae6xpBdvertic tf¥ae circuit
between the n-side electrode 218a and the p-side el ectrode 218c and to
posi ti vel y Yigditaremirsionchar neeembinahdosepfcehegtrons addh 210 via the
conductive nounting board 221. Accordingly, it is possible to suppress

t enper at ur ®@qdigei vé hdkesenildghdudtlors | gemer246d ahd keeppaostakle
operational state of the device for a |ong-period of time, and hence to

i mprove théeeatleabi thé ypofrtdbe defleetoknipamsi 88l ab, byl Re® U 41,Si de

el ectrode 218c is 11 Septenber 2002 88 fixed to the conductive nounting

'board 221,ard is$ wsctdherionsbRet earlBetdirstange gheteean e addag. | ayer
216 and the conductive nmounting board 221, and hence to effectively radi ate

heat gener atid idkdNeh@&hi ¥Ruk a¥RE t 248 £SbRCENENE efiidR it dane 1224 of the
conductive nounting board 221 is tilted, fromthe nounting surface 221la

side to theEpYse:Sddeeat SUBHEraDg BPromdent! palkade 8o ds, it is

possi ble to broaden a space near the n-side el ectrode 218a and hence to

facilitate gxtraction window 12a of the package 70.

At this time, in the semiconductor laser 80, heat

generation occurs mainly at the active layer 84 of each
of Fhe light emitting portions 80a and 80b. In this
embédiment, since each p-side electrode 87b is directly
connected to the conductive mounting board 73 and thereby
the distance between each active layer 84 and the
conductive mounting board 73 is shortened, and thus heat
generated in each active layer 84 is positively radiated
via the conductive mounting board 73. Accordingly, it is
possible to suppress thermal interference between the
light emitting portions 80a and 80b of the semiconductor
laser 80, and hence to suppress an increase in threshold
current and also suppress a reduction in luminous
efficiency.

In this embodiment, since the insulating mounting

board 74 is disposed on each recessed portion 73a of the



t he connection of the wire to the n-side electrode 218a. This nmakes it
possible to facilitate the el ectrical connection of the n-side el ectrode
218a to a power source. Since the conductive mounting boaj@egidlnte? 2bgsat ed
in such a manner as to be shifted rightwardly fromthe center of the
supporting surface 222a wth the nmounting surface 221a directed upwardly,

it is possible to easily fix the p-side electrode 218c to the conductive
nmounting board 221 in the state in which the n-side el ectrode 218a projects
fromthe conductive nounting board 221 g the direction parallel to the
nmounting surface 221a and the supporting surface 222a, and to | ocate the
sem conduct or | aser 210 at the central poréLon of the support 222. Since

t he suppor €3Gy MEUR 5inG BRYEYe/ 228Rd €3¢hgBAFd e € LBFHX B f or
fixing the conductive nounting board 22| with the mounting surface 221a
directed d&iiwdrdigteqtricabbisrprreebed kot kBenvirdadepoatriode 218a and
the pin 225 on the holding jig 233 upon connection of the wire 227 between
t he n-si de palogdidesteop Itdee abisehat ey posntipgobdamdl Y4.i tit sgpossible to
facilitate the work for connecting the wire 227 and hence to facilitate the
el ectri cal poswiddie dro aindumce nekéderketatt indeldt8ant bexwe@mmerthsour ce.
According to the nethod of fabricating a sem conductor light emtting

devi ce in tdoinsluerdiodd nenint Endickosdhe@ 73ean@obHECwAk inas @ordli®n,s gy med and
then the p-side electrode 218c is fixed to the conductive nounting board
221 in theheinde tid) pivdht hehdr6l dereh eet he8Re3h8@ HRr @) -Gl fromthe
conductive nounting board 221, it is possible to easily fabricate the

Seni conductiledtrie @%d tdhd €R¥i pesiflet BiecerBadi @ont.. FHr bR@icishnce the
sem conductor | aser 210 is |ocated on the | ower side and the conductive

mounting bgar d LEbdSsiBRCaESdeRBut B ¥BREE 1 8L TE 1 ARA 1 iV bt viiat € the
n-side el ectrode 218a is connected to the pin 224 by neans of the wire 227,

ook T POToE A L bOtaEg! Lokl ot s hence (o
mounting board 74, and to ensure independent drive of the
light emitting portions 80a and 80b.

In this way, according to the semiconductor light
emitting device in this embodiment, since each p-side
eleqtrode 87b is directly connected to the conductive
mounting boaxrd 73, the distance between each active layer
84 and the conductive mounting board 73 can be shortened
to thereby positively radiate heat generated in the
active layer 84 via the conductive mounting board 73. As
a result, it is possible to suppress thermal interference
between the light emitting portiéns 80a and 80b. That is
to say, it is possible to suppress an increase in
threshold current and a reduction in luminous efficiency,

and hence to maintain a high quality of the device for a

long-period of time.



n-side el ectrode 218a to a power source. To confirmthe heat radiation
effect of the 11 Septenber 2002 90 sem conductor light emtting device in
this enbodiment) the follow ng conparative experinment ma§1§g&£gmgp§b First,
a sem conductor light emtting device according to this enbodi nent é%omn in
Fig. 18 was prepared, and a sem conductor light emtting device shown in
Fig. 25 was prepared as a conparative exanple. In this conparative exanpl e,
t he sane sem conductor |aser 210 as that described in this enbodi nent was
nount ed on a conductive nounting board 2221 via a sub-nount 2229 nmade from
alumnumnitride (ALN). A p-side el ectrdfe 218c was connected to a wiring
portion 2229a di sposed on the submount 2229 and the wiring portion 2229a
was connected to Ahsocsavget the dmgmliatd s arahiridig Weandw4ei227a. An
n-side el ectrode 218a was connected to a wiring portion 2229b di sposed on

t he sub- nDdhsp2232d @ind edadvh Weders@brpooni@229bawas thaneohdadcttdva pin 2225
via a wire 2227b. Each sem conductor light emtting device was put in a

t her nost at mbaat i9oOWHa ke M3 aind dLewed asude 20&€capdadrgvanisin this drive
state, the tenperature changes of the sem conductor |asers 210 and the

conduct i vecpayRLitRA Reards Al oy po2di ¥R 8robsgededn kRheaddition, a
direct current of 300 mMA was allowed to flow in each sem conductor | aser

210. At th&ashil%intdﬂ%‘oqﬁ%ﬁ{cjn%rd Ad ﬁ?@t ea056290291 oV QiR of each

semi conductor |aser~210 was about 8 V. The tenperature was measured by

mounti ng. bosed B3 (or BaN ik SERALSE; LALE ARG RBIEIEATUE R ¢
it was Teveghed A3l Lhs tefmenaline £f eagh eleopduelaL Lot e tting

devi ce becane sta er arr el apse o SeC srfce applléh i on of
the voltage,_In.th em conductor light emtti vice.in.this enbodi nent,
the t enpor SEAFRLST BeSrasity Cah ki o1 9F s P binad 84 0RRa dhishe "t anper at ure
of the conductive nounting. board 221 was_24C_ That is.to say) the

enper at o 58PAT b (IR IS TA2aF 316 GEstHA! 8801 GFIIOECARI ¢ he
tenperaturi of the conductive nmounting board 221 was raised by 4~C. On the
contrary, rAS€EXe 8deni EYRERETor 15 git BHATERHY tRVEREUTS ehectsifartati ve
exanpl e, the tenperature of the senjconductor |aser 210 was 35C and the

t enper at ur 2§ 1At RIS MUY RYP80BPYT2938 §RS 38e 1H#htis to say,
the tenperature of the sem conductor | aser 210 was raised by 15C and the

t enper at ur 8™ SRS RATRART B WD UIRE NG BoarBI2DeRCRasOr #PSTF DY 5~C. As a
result, it was revealed that the seniconductor |ight emtting device in

this enbodifEePeBdf: 1T e Phhtheat 1g88i sPishindt per tdgpspitdpfand
effectivel%oiyppressing tenperatur€ rise of the 11 Sept enber 2002

According £o the package 70 in this embodiment,
since the two recessed portions 73a and the projecting
portion 73b are formed on the conductive mounting board
73, and the insulating mounting board 74 is disposed on
each recessed portion 73a, it is possible to prevent
short-circuit between each'n-side electrode 87a and thg
associated p-side electrode 87b of the semiconducgor
laser 80 by disposing the n-side electrode 87a on the
wiring portion provided on the insulating mounting board

74 and disposing the qssociated p-side electrode 87b on



92 sem conductor |aser 210. Wile the enbodi nent of the present invention
has been described, the present invention is not limted thereto, and it is
to be understood that various changes may be nade with dep@ebidntber 2002 t he
spirit or scope of the present invention. For exanple, although the entire
side surface 221b of the conductive nounting board 221 is tilted in the
enbodi nent, only a portion of the side surface 221b nay be tilted. In the
enbodi ment, the conductive nounting board 221 is |ocated in such a nanner
as to be shifted rightwardly fromthe cegger of the supporting surface 222a
when the nmounting surface 221a is directed upwardly, however, it may be

| ocated in such a manner as to be shifted |eftwardly. That is to say, the

conduct i ve thSufeRAy Sdaied Toun tieRT ORI f T 2d rA kiR whk di§ BPsstbigakaly so
that one of the n-side electrode 218a and the p-side el ectrode 218c can be
fixed ther engureowdesrtriqal Hien sabat igrerketveen- bpib shecnrsdde218a or the
p-side electrode 218c is connected to the pin 225 in accordance with

, Tapanese khegstrodas St7Tandaraisided imytlhe Hiéghtabinéttdnghpbtcttilb@sconductive
nmounting board 221 on the right side opposed to the pin 225 for

facilitati agat hadc@oreciidrheaicd hieo veneubet ir@apthdeakediriade oZnadche pin
11 Septenber 2002 93 225. In the enbodi nent, the conductive nounting board

221 is mudeighememitiiialy geweMeis 8ba@yabeopuderdsenes, copdystive
material other than a netal. In the enbodi nent, the p-side electrode 218c

is fixed t@gokhapaQNAUetdds fDpE ¥ NBa BPAEE ﬁgataghﬁew%ea- Indeaghectrode

218a projects fromthe conductive nounting board 221) however, the n-side

el ectrode 2183, Re.f igedid d4F; CONGHELLY e ARUR B0 HQanRg 221 and the

p-side el ectrode may project fromthe conductive nounting board 221.
conductive mounting board 13.

Although not described in detail, the semiconductor
light emiéting device in this embodiment may be
;onfigured such that the same separating portion as that
in the second embodiment is provided on the conductive
mounting board 73. Besides, the same position fixing
portion as tha£ in thé third embodiment may be provided
on the conductive mounting board 73; and the insulating
mounting board 74 may be formed on each recessed portion
73a of the conductive mounting board 73 by deposition,
like the fourth embodiment. |

(Sixth Embodiment)

Fig. 15 shows a portion of a semiconductor light
emitting device and a portion of a package according to a
sixth embodiment 'of the present invention. The
semiconductor light emitting device and the package in

this embodiment have the same configurations and



In the enbodi nent, the first conduction type sem conductor |ayer is taken
as the n-type sem conductor |ayer 215 and the second conduction type

sen conductor layer is taken as the p-type semi conductor {1k &gtenddef 2002
however, the first conduction type sem conductor |ayer nay be taken as a
p-type sem conductor |ayer and the second conduction type sem conduct or

| ayer nay be taken as an n-type sem conductor |ayer. However, in the case
where the crystallinity of the n-type sem conductor |ayer is superior to
that of the p-type sem conductor |ayer, for exanple, in the case of a
conmpound sem conduct or conposed of a ni tPide containing nitrogen and a
group Il elenent, it nag be dgsirable,thﬁt an n-type sem conduct or 11
Sept enber FOREGPNS RS  thesaciRyvEhpaydf thygabgdiments exfeRhdiRBra| ayer
sequentially grow on a substrate, in order to obtain a desirable

seni conductsgmiqopiuetex t 1 ager| thRnhasThhrge eFbieneediightherbrpbuad

sem conduct or conposed of the group TIl based nitride for form ng each of
the n-type oMot dngeroli8spohdingiliyve they eronfigundtel pns ype

sem conductor |ayer 217, and the like of the sem conductor |aser 210 is
exenpl ari | ya desoiudieilve hooeneingaboardi 8§ wad he pmesdnritimyaenduemtingt nmay
be replaced with a suitable conpound sem conductor conposed of a different
group |1l hasesd 4 rate eoptfershngfpor ahere( N amd @i ftasdmivseikend, of
group Il elenent selected fromthe group consisting of gallium (Ga),

al um num (Alna BREPncdB)bantabpdebedl Bh. thee isAale nrahddie Lerboghgent, each
of the n-type sem conductor |ayer 215, the active layer 216, the p-type

sem conductqdsd Ameda 24{) tRBJs S Ben! bkBoRfineh® SeptesRrdynbay,! agereilo is
made from the conpound sem conduct or conposed of the group Il based

nitride, NoWRYey;maecor égesﬁeo}?@spgga%ﬁg IRV Rd Q1 d N @by et ayer may

be made froma different sem conduc wever, it should be noted that as

descrbed | il Se1ROROUARENbe st BRARERSBYL Hhidy QlklcOt dfo il dd ALY 1 s
effective to a sem conduct or |gﬁt emf{ting device in Ich a
as those in the fifth embodiment, and the detailed
explanation thereof is omitted.
The semiconductor 1aser1100 has, in this embodiment,
five light emitting portions 100a each of which has the
same configuration. In these light e&itting poréions 1065,
n-side electrodes and p-side electrodes are formed so as
to be alternately arranged. The other configuration of
the semiconductor laser 100 is the same as that of the
semiconductor laser 80 in the fifth embodiment. |
The conductive mounting board 93 has on its
mounting surface five projecting portions 93b and
recessed portions 93a formed to surround each projecting
portion 93b in an U-shape. The recessed portions 93a are

formed correspondingly to the n-side electrodes of the

semiconductor laser 100, and the projecting portions 93b



11 Septenber 2002 95 sem conductor elenent is configured such that the
first electrode and the second el ectrode are positioned on the sane side in
the stacking direction. In the enbodi ment, the configurayh@pimidieoo2

sem conductor |aser 210 is exenplarily described, however, tﬁe pr esent
invention is not limted thereto. For exanple, the sem conductor |aser of
the present invention may be configured such that the deterioration
preventive |ayer 217a is not provided, §f0h of the first guide |layer 215c
and the second guide |ayer 217b is made Trom an undoped sem conductor; or
the current constriction is perfornmed in a manner different fromthat

described 414 he SHBEILIRAL s bllat NS STRANENG e Selsonduet of edevice s

configured as a sem con mtting device inc
sem conductqr | aser 21Q, howe present ipnvention.,is applicable to a
e PRE ThRgosh

er, th

seni conduct'ot® |§ght € FRY @§F5elsﬂclu 8Ff Fep&AEUEERITh Afct or
light emtting elenment such as a light emtting diode, and al so applicable
to a sem coftickrdgetire PAEPGAPREgPR2EENSoidudhe samaedt ©Btdkerofhan the
sem conductor light emitting device. Additionally, in the enmbodiment, each
of the firsthererdesbhveypeussingohdasdor 3 sescribed tire tee i Fefthyer 11
Sept enmber 2002 96 216) the second conduction type sem conductor |ayer 217,
and the |i kemlpddimentsemnm conductor |aser 210 is forned by MOCVD, however, it
may be formed by a different vapor phase growth process such as an MBE
process or a hali dthevaiposudateg gnowt hipgobeasd &ksowhdldhed sa diyadro ksl vapor
phase growt h process, in which hal ogen contributes to transportation or
reacti on o-om tle ratesksal. portiobepsabert ¥ conductive mounting

board 93, has an insulating board 94a made from an

insulating material and formed into a comb-shape

corresponding to the recessed portions 93a of the

conductive mounting board 93. An adhesive layer 94b is

formed all over the surface, on the conductive mounting

board 94 side, of the insulating board 94a. Wiring

portions 94c¢, which are indepéndent from each other

correspondingly provided to the n-side electrodes of the

semiconductor laser 100, are formed on the surface,

opposed to the conductive mounting board 93, of the

insulating board 94a. A solder adhesive layer 944 is

formed on a portion of the surface, opposed to the

insulating board 94a of each wiring portion 94c. The

materials for forming the insulating board 94a, the

adhesive layer 94b, each wiring portion 944, and each

solder adhesive layer 944 are the same as those used in

the fifth embodiment. The thickness of the insulating



97 Wat is Clainmed is: 1. A sem conductor device conprising: a conductive
nounti ng board having a recessed portion and a projecting portion di sposed
on one surface of said conductive nounting board; an ins ng
board di sposed on the recessed portion of said conductlvghﬁ%tﬁ?P%g%@g%r
and a sem conduct or el enent havi ng one portion di sposed on said conductlve
nmounti ng board and the other portion disposed on said insulating nounting
board. 2. A sem conductor device according to claim1, wherein said

i nsul ating nmounting board conprises a w4{ing portion securely insulated
from said conductive nounting board. 3. A sem conductor device according to
claim 2, wherein sai e nductor el enment conpri,ses_a fjirst electrode
eIectrlcaHWPqﬁﬁﬁﬂﬁnQﬁF¥€1§§| m%??n@aﬁsrﬁﬁoﬁgéf 45 Fhendditih ng nounti ng
board, and a _second el ectrode electrically connected to said conductive
mounti ng b&XRPAIMMent seni conduct or devi ce according to claim3, wherein
sai d sem conductor el enment conprises a first conduction type sem conduct or
layer, an active [Tfersemimpnduetandaseriut?? ohst ¢pepeenicendhcttdat] ayer
whi ch are stacked in sequence, wherein said first electrode being . 11
Sept enber 230 98- sideteleattgdeohnetedonbasai oiftir sthec arecunt i ared ype

sem conduct or | ayer, said second el ectrode being electrically connected to
sai d seconGalciusiticddives i ypelsearcoaduoforhkajasulatifgsersnniditet or devi ce
according to claim4, wherein said sem conductor el enent has said first

el ectrode Goardogdismd eachhp-side wheeersdied iactinyedmyadt iwi th oyhéled, of
said first conduction type sem conductor |ayer, and said second el ectrode

on a porti Aksduid e shee; eppeagdpbet$and73st iore thty ondicsdid second

conduction type sem conductor | ayer.
mounting board 73. While not shown, each wiring portion
94c of the insulating mounting board 94 is connected to
different pins. That is to say, according to this
embodiment, even the semiconductor laser having three or
more light emitting portions 100a can exhibit the same
effect as that in the fifth embodiment.

Wﬁile not described in detail, the semiconductor
light emitting device in this embodiment may be
configﬁred such that the same separating portion as that
in the second embodiment may be provided on the
conductive mounting board 93; the same position fixing
portion as that in the third embodiment may be provided
on the conductive mounting board 93; and the insulating
mounting board 94 may be formed on the recessed portion
93a of thelconductive mounting board 93 by deposition,

like the fourth embodiment.

While the embodiments of the present invention have



6. A sem conductor device according to claim5, wherein said first
conduction type sem conductor |ayer is an n-type sem conductor |ayer and
sai d second conduction type sem conductor |ayer is a p-typges@hibePagiict or
| ayer, and.said first electrode is an n-side el ectrode and said second

el ectrode is a p-side electrode. 7. A sem conductor device according to
claim4, wherein each of said first conduction type sem conductor |ayer,
said active layer, and said second conduction type sem conductor |ayer is
made from a conpound sem conductor conpgsed of a nitride containing

nitrogen (N) and at |east one kind of group Ill elenents selected froma
group consi,st | iU | um AL) Q 11 Sept enber 2002
99 (B) and I?Sén‘%]ﬂl]gdmg‘l( %ﬁ;ég, nkﬁggklrggﬁggc?%{?e%?éiogeqa%glo%rtdi1nlgm eIO(%:I aim1l,

wherein said senm conductor el ement conprises plurality of light emtting
portions e&éh??ﬁ&?nga gf?Fs%ScﬁﬁdgétPgﬁefﬁggogbﬁﬁﬁﬁhd' Hug nNgeH active
| ayer, and a second conduction type semni conductor |ayer being di $posed on
the same sURRY rkg anade witbnflepaytdngr taow ddeasdddithPr SIBE B, wherein
said insulating nounting board has a plurality of wiring portions insulated
from sai d comiuexé¢senhounvengiboar dfosapyansehiecondtboyvgheleasdniothddie in
each light emtting portion, a first electrode on a portion, on the side
wher e sai d eendwetivgemonstpngvbdeddsofldsaidd  f i43st Sondlict i Bh igpeade

sem conductor |ayer, and has a second el ectrode on a portion, on the side
opposed to Hoonl vhéimethdyedit oikysbied madeofocrordusinductiype savecbatuct or

| ayer; and said first electrode in each light emtting portion is

el ectrical lytkonnerardtehe ileaassoci ated one of said plurality of wiring
portions of said insulating nounting board, and said second el ectrode in

each |ight emtting pedéh odfi ehel ectstcakkyosannentied,t ¢iFaind carguctive
nmount i ng board.
sixth embodiments, each of the insulating mounting boards
14, 74 and 94 is made from the insuléting material such
as aluminum nitride, boron nitride or silicon carbide,
however, it may be made from a different insulating
material such as siliéon dioxide, silicon nitride (Si;N,),
aluminum oxide (Al,0,), amorphous silicon, zircoﬁium oxide
(2r0) or titanium oxide (TiO).

In the fourth embodiment, the insulating mounting
board 54 is made from silicon dioxide, however, it may be
made from a different insulating material such as
aluminum nitride, boron nitride, silicon carbide, silicon
nitride, alﬁminum oxide, amorphops silicon, zirconium
oxide or titanium oxide.

In each of the embodiments, the recessed portions

13a, 73a and 93a and the projecting portions 13b, 73b and

93b of the conductive mounting boards 13, 33, 43, 53, 73



11 Septenber 2002 100 10. A sem conductor device according to claiml1,
wherein said conductive nounting board has on said one surface a separating

portion for separating said insulating mounting board frgpdgai tive
nounting board with a gap kept therebetween, said separatié%ﬁ%%??ﬁgﬁﬁ ei ng

di sposed between the recessed portion and the projecting portion. 11. A
sem conduct or device according to claim1l, wherein said conductive nounting
board has on said one surface a projecti%% position fixing portion for
preventing the positional offset of said-i"nsulating nour.'ting board, said
position fixing portion being disposed in such a manner as to provide the

recessed pophl 99 BELVRERH 9 RGNEH.| HbIdI O 81 SRh 1 ROBILLON 1 B X1 NG

portion. 12. A sem conductor device according to clarm1, ein said

i nsul ating untin oard . s faqr.ned he rec. ed rtion _of .said
conductiveaﬁgug%rngegggfgdeQ§§(%5§;¥%éa:ﬁﬁfﬁxﬁ%%k%ﬁg EFPAﬁﬁgﬁgﬁt for a
sem conduct or ¢evi ce %nprisin%: aigondu tive nnunting boar d having onits-:
one surfac%oﬁtFBEésééé pGRGi difn® ﬁﬂQéﬁﬁﬁ¥YﬁyTﬁﬁPF RY BRards fdsul ating

mounting board di sposed on the recessed portion of said conductive nounting
board, whe?Bfinl3ai Bayr bieeCRichy GOREI B ethdt 2 Have oPRBcPFvEBOKBuNt i ng board
forma mounting site for a sem conductor device. 11 Septenber 2002 101
14. A packtgeeaeesr éndgonge ©raimares Puieetirrai d Howeneri negebudfi ag board
conprises a wiring portion securely insulated fromsaid conductive nounting
board. 15.c@npackageeacdbetdiery tthe|cmiud;ivwhanenntingdboenduenidve
nounti ng board has on said one surface a separating portion for separating
sai d i nsul thengnegodatiing peamnt itorheard aohdactortagbuntrieagbeaseednn t h a
gap kept therebetween, said separating portion being

the conductive mounting board and the semiconductor

element may be made large for increasing the heat

radiation effect.

In each of the embodiment, the first conduction
type semiconductor layer is taken as the ﬁ-type
semiconductor layer 25 or 83 and the second conduction
type semiconducto} layer is taken as the p-type
semiconductor layer 27 or 85, however, the first
conduction type semiconductor layer may be taken as a p-
type semiconductor layer and the second conduction type
semiconductor layer be taken as an n-type semiconductor
layer. However, in the case where the crystallinity of
the n-type semiconductor layer is superior to that of the
p-type semiconductor layer, for example, in the case of a
compound semiconductor composed of a nitride containing

nitrogen and a group III element, it may be desirable

that an n-type semiconductor layer, an active layer, and



di sposed between the recessed portion and the projecting portion. 16. A
package conprising: a conductive nmounting board having on its one surface a
recessed portion on which an insulating mounting board i$1 kgpfambei se@sed
and a projecting portion on which a sem conductor elenent is to be

di sposed. 17. A package according to claim 16, wherein said conductive
nmounti ng board has, between the recessed portion and the projecting
portion, a separating portion for separating said insulating nounting board
di sposed on the recessed portion froms& d conductive mounting board with a
gap kept therebetween. 18. A nmethod of fabricating a sem conductor device,

conprising _the steps of, formn conductive unti ng board having on its
11 Sept enpr PGP GEMAORANT ATE LAV RE oS SHHOPGIEAGN BFEN £Tpfo] ecti ng
portion; formng an insulating nnuntiggpboard di, sposed on the recessed

portion of S¥RASFTEfauct? RFEBEInEP ngUbbaPLY PBEALRg2adeEHT@ fuct or el enent ;
and di sposing one portion of said sem conductor elenment on the conductive
mount i ng b&amd ug teor dl kgplesi eplEhéngt REEMEBLL i on of said seni conduct or
el enent on said insulating nounting board. 19. A nethod of fabricating a
sem conduct or devioe eacdord rthe i<t ntd 8fowheh eembgdidestep ahef or mi ng
the sem conductor el enent conprises the step of sequentially stacking a
first condusirpaurd/ Eemsamoducdtuct ocohppsed afi &bkl gweoupy LI daked second
conduction type sem conductor |ayer on a substrate; and providing a first
el ectrode aiitaidy tion, formihe 6adR vhekthesai-dydpet isemilctyIudtoPr ovi ded) of
said first conduction type sem conductor |ayer and providing a second

el ectrode Qmy&ePYH, Othe OdicEavd shderopposedet @ -33ipé aEn bRy Eorof said

second conduction type sem conductor layer, to thereby formsaid

sem conductify e} eBNtand@Nhe like of the semiconductor laser 20 is
exemplarily described, however, according to the present
invention, it may be replaced with a suitable compound
semiconductor composed of a different group III based
nitride containing nitrogen (N) and a? least one kind of
group III-element selected from the group consisting of
gallium (Ga), aluminum (Al), boron (B) and indium (In).

Further, in each of the first to fourth embodiments,

each of the n-type semiconductor layer 25, the active
layer 26, the p-type semiconductor layer 27, and the like
of the semiconductor laser 20 is made from the compound
semiconductor composed of the group III based nitride,
however, according to the presenp invention, the above
layer may be made from a differeﬁt semiconductor. However,
it should be noted tha; the present invention is

particularly effective to a semiconductor light emitting

device in which a semiconductor element is configured

t



said step of disposing the sem conductor el enent conprises the steps of

di sposi ng said second el ectrode on said conductive nmounting board and

di sposing said first electrode on said i.nsulating nounti g gag@ther 2083
Sept enber 2002 103 20. A nethod of fabricating a sem conductor device
according to claim19, wherein said first conduction type sem conduct or

| ayer is forned of an n-type sem conductor |ayer, and said second
conduction type sem conductor layer is formed of a p-type sem conductor

| ayer. 21. A nethod of fabricating a senbZonductor device according to
claim19, wherein each of said first conduction type sem conductor | ayer,
said active layer, and said second conduction type sem conductor |ayer is

made from aS¢Rpbunl 5BRi EdnglcedectsPdSsdqdhfthe magonrk ebettradag
nitrogen (N) and at |east one kind of group Ill elenents selected froma
group consiaxre¢rnposityankeduen( Ghp, samemside (Ml )thd@EtackB)g adilreatdiam (I n).
22. A method of fabricating a sem conductor device according to claim18,
wherei n saimbsé eppetiforailng,t Ha sdrdichortdiec tsemicdanbntteongl esestt hasst eps
of formng a plurality of light emtting portions, each having a first

conducti on ¢ygef sestceBddacdionhaytgbe dendAddntdterlapé, atsecaBlive
conduction type sem conductor |ayer, which are sequentially stacked on the

same substrpiferangdnar e¥ediseeondl icosiau@it8@d AR O dn PEshdReto N1 APE S de
where said active layer is provided, of said first conduction type

sem conduct 9EqhaYEEaRRG BEA¥KAINT ot S RGN & ACtdsle: Bhg@ Pgrtion) on the
si de opposed to said active |ayer) of 11 Septenber 2002 104 said second

conducti on §ype. sEALAOBIUCHY SIALE! o GUIYIRRY AL Sehd segiggnduct or

el enent; and sald step o I sposi ng said sem con enent conprises

the step °f19§29°§2”8r%%k%e%90%&deﬁ&“ﬁfﬁ&@*éthuction type
semiconductor layer and the second electrode is
positiéned on the side, opposed to the active layver, of
the second conduction type semiconductor layer.

In each of the fifth and sixth embodiments, the
semiconductor for forming each of the n-type
semiconductor 1aye; 83, the active layer’84, the p-type
semiconductor layer 85, and the like of each of the light
emitting portions 80a, 80b and 100a is exemplarily
described, however, according to the present invention,
it may be replaced with a different semiconductor, for
example, a group II-V compound semiconductor or a group
II-VI compound semiconductor.

In each of the embodiments, the configuration of
the semicondqctor laser ig exemplirily described, however,

the present invention is not limited thereto. For example,

the semiconductor laser of the present invention may be



sai d conductive nounting board and di sposing said first electrode on said

i nsul ati ng nmounting board. 23. A nmethod of fabricating a sem conductor

devi ce according to claim18, further conprising the step{®etdhtdr?d08
separating portion, between the recessed portion and the projecting portion
of said conductive nounting board, for separating sard insulating nounting
board from said conductive nmounting board with a gap kept therebetween. 24.
A nmet hod of fabricating a sem conductor device according to claim 18,
further conprising the step of formng a grojecting position fixing portion
for preventing the positional offset of sfBd insulating nounting board, on
one surface of said conductive nounting board in such a manner as to
provi de t hecomfigseeddpenthothbét when delte rprapjadcitamg pevén bhivantlagard
position fixing portion. 25. A nethod of fabricating a sem conductor device
accordi ng to7&lmayn 48t weepeoridaidd waeth Gff fidten Miges heguhddl B&iy8g nounti ng
board conprises the step of formng 11 Septenber 2002 105 said insulating

mounting bogse QRat BSpr 8EESTRE Recn@N ¢afi i Xhyr N NS | ¥&a MeYAt lnag Beard by
deposition. 26. A method of fabricating a package conprising the steps of:

forning a coducEiyR BOURNLBYAPAU] ML, Ids Ofe surtage a recessed

portion and a projecting portion; and formng an insulating nounting board

di sposed on. Jge 1 23 SR0nAYY HeOB e i ch GG VO LOHDEDPRRAE o 27 A

nmet hod of fabricating a package according to clarm er “conprising
bor ti on of EFH BERHGAEE o HoTAE 10 EBRA S Separ ating portion for -
board wi th a gap KEbtotFBrBBoF ABCRN38 mRn BN A o FURI NS FRF & package
conprising device is configured as a semiconductor light emitting
devicé including a semiconductor laser, however, the
present invention is applicable to a semiconductor light
emitting device including a different semiconductor light
emitting elgment such as a light emitting diode, and also
applicable to a semiconductof device including a
semiconductor element other than the semiconductor light
emitting device.
Additionally, in each of the embodiments, each of
the first conduction type semiconductor layer, the active
layer, the second conduction type semiconductor layer,
and the like of each of the semiconductor lasers 20, 80
and 100 is formed by MOCVD, however, it may be formed by
a different vapor-phase growth process such as a MBE
process or a halide vapor-phase growth process, also

called a hydride vapor-phase growth process, in which

halégen contributes to transportation or reaction of a



the steps of formng a conductive nounting board having on its one surface
a recessed portion on which an insulating nounting board is to be disposed
and a projecting portion on which a sem conductor el enentq1i SeptdrAbd1€2002

di sposed and form ng, between the recessed portion and the projecting
portion of said 11 Septenmber 2002 106 conductive nounting board, a
separating portion for separating said insulating nounting board di sposed
on the recessed portion fromsaid conductive nounting board with a gap kept
t her ebetween. 29 . A sem conductor device ggnprising: a sem conduct or

el ement having a plurality of stacked sem tonductor |ayers and al so having
a first electrode and a second el ectrode provided on the sane side in the
st acki ng difPt MR a conductive nounting board for supporting said
sem conductor elenment in a state in which one of said first electrode and
sai d secondSEvantlydmkgdimertseni conductor el enent is fixed to said
conductive nounting board. 30. A sem conductor device according to claim
29., wherein sai dFd@m déndilciwve Wemmtibesconfigheasénncofidact or | ayers, a
first conduction type semiconductor |ayer, an active |layer, and a second
conduct i on seypiecceiicoswlurioht | aykt tivhgcleaiees aguantseadilgomivdad; and
said first electrode is provided on a portion, on the side where said

second conN@Btidy 4dPEr SEHG COAAUEE OEmbadgent RFOWHIEGreferiai d first
conduction type sem conductor |ayer, and said second el ectrode is 11
Sept enber  2QQ2enliloP! OMiHEe th &k oAUt &P, 1 fghthemsteengPRe¥det 0 said first
includes a semiconductor laser 210 as a semiconductor
element and a package 220 for containing the
semiconductor laser 210.
Fig. 19 shows a partial cross-sectional structure
of the semiconductor laser 210. The semiconductor 1;ser
210 is formed by sequentially stacking a plurality of
semiconductor layers on one surface of a pair of opposed
surfaces of a substrate 211, via a buffe? layer 212a, a
backing layer 212b, a mask layer 213, and a coating
growth layer 214. The plurality of semiconductor layers
are composed of an n-type semiconductor layer 215 as a
first conduction type semiconductor layer, an active
layef 216, and a p-type semiconductor layer 217 as a
second conduction type semiconductor layer, which are
stacked on the substrate 211 in this order. The substrate

211 is formed of a sapphire having a thickness in the

sEacking direction (hereinafter, referred to simply as

“thickness”) of 300 #m, and the buffer layer 212a is



conduction type sem conductor |ayer, of said second conduction type

sem conduct or | ayer, said second el ectrode being fixed on said conductive
nounting board. 31. A seniconductor device according to gh&ddhtetberWagpei n
said first conduction type sem conductor |layer is an n-type sem conductor
| ayer and said second conduction type sem conductor |layer is a p-type

sem conductor |ayer; and said first electrode is an n-side el ectrode and
said second electrode is a p-side electrode. 32. A sem conductor device
according to claim 30, wherein each of said first conduction type

sem conductor |ayer, said active |ayer, apd said second conduction type
sem conductor |ayer is nmade froma conpound sem conductor conposed of a
nitride cofitamedngnnithreogbrfgdd @hdtle $wstrane Rimd of group |11 el enent
selected froma group consisting of gallium (G), alum num (Al), boron (B)
and indium (In) .TRB3. bAffer Qa@iC 22 alewticlnacns di NnghiekakakMb293 owher ein
sai d conductive nounting board has a nmounting surface on which said

seni conduchar, glseiRide ifd &1 WhE&POS@dsarNd |l b SEK1 £NUHGEEr 2€bgeENt 'S
di sposed on said 11 Septenmber 2002 108 conductive nounting board in such

a manner t gt gl ter Sad fitsle ebecsrpte s Saldk SESQC, SLegLigteaks fixed

on said nounting surface of sald conductive nounti ng ard hé™ ot her

el ectrode BhALBLS JhPM Ml npkIUA e SOHNINGR0RLE LD chigifLEECHED

parallel to said mounting surface . ~A sem cond or “device according to
claim 35, WIS S8, S8Cuegaiuchive MUl 08 Rl 253 o1 g siutace on he
sad sem camieton AP BLOLEEL S%aPRl At BRI SRR BB AT (O

extending in the direction perpendicular to the paper

plane in Fig. 19, and a plurality of stripe-shaped mask

portions 213b each formed between adjacent two of the

openings 213a. The coating growth layer 214 grows

laterally on the mask iayer 213, to thereby cutoff

penetration of dislocations from the backing layer 212b.

The coating growth layer'214,-which has a thickness of 10

Mm, is made from undoped GaNl.

The n-type semiconductor layer 215 is formed by

stacking an n-side contact layer 215a, an n-type clad

layer 215b, and a first guide layer 215c¢ on the coating

growth layer 214 in this order. The n-side contact layer

215a, which has a thicknesé of 3. 4Um, is made from n-type

GaN doped with an n-type impurity such as' silicon (Si).

The n-type clad layer 215b, which has a thickness of 1 Um,

is made from a mixed crystal, n-type Al,,Ga, N doped with

an n-type impurity such as silicon. The first guide layer



first electrode and said second el ectrode. 35. A sem conductor device
according to claim?29, further conprising a pin electrically insulated from
sai d conductive nounting board; wherein the other of sai difggstbmdkegdgrode
and sai d second el ectrode of said sem conductor elenment is electrically
connected to said pin via a wwre. 36. A sem conductor device according to
claim?29, further conprising a support having a supporting surface on which
sai d conductive nounting board is to be supported,; 11 Sept enber 2002 109
wherei n said conductive nounting board has a nounting surface on which said
seni conductor elenent.is to be disposed, 5hid nounting surface being
perpendi cul ar to said supporting surface; and said conductive nounting
board is | ozased whishchaa mmthdickawstso dfe i ftmd isghtder drenf mom t he
center of the supporting surface when said nounting surface is directed
upwar dl y. 3fypé saNi dopddcwithdan e tagpeoridipuy ittyy dwdhin 29, s{ uf &8l
conprising a support having a supporting surface on which said conductive

mounting board is 1w hecsipeOLa@dr PhEr esNmadied Fe@RdUC i dTRuAkd ey boar d
has a nmounting surface on which said sem conductor elenent is to be

di sposed, S@héoﬁean&haan§u%ha%a%eianguﬂetrﬁa@i Purh QS dg 8HRPOLEENT

surface; and said support has a fixing groove Tor fixing sald conductive

mount 19 bogheyhifig2a! GeTRUAAG SNIAGE fliviachak dovanes dx 38 A

package conprising:-a con nmount'i ( ving a nDuntlng-surface
on whi'ch & EALCROMHCLOR: SRR dihr' 0 S ShEPONIart DA 1oV N0 2
having a thickness of 7 nm and made from a mixed crystal,
In, ,Ga, ¢N. The active layer 216 functions as a light
emitting layer. For example, upon laser oscillation, the
emission wavelength is set at aboué 405 nm.

The p-type semiconductor layer 217 is formed by
stacking a deterioration preventive layér 217a, a second
guide layer 217b, a p-type clad layver Zlfc, and a p-side
contact layer 2174 on the active layer 216 in this order.

The deterioration preventive layer Zléa, which has a
thickness of 20 nm, is made from a mixed crystal, p-type
Al, ,Ga, (N doped with a p-type impurity such as magnesium
(Mg). The second guide layer 217b, which has a thickness
of 0.1 Um, is made from p-type GaN doped with a p-type
impurity éuch as magnesium. The .p-type clad layer 217c¢,
which has a thickness of 0.8 4m, is made from a mixed
crystal, p-type Al,,Ga, N doped with a p-type impurity

such as magnesium. The p-side contact layer 2174, which

has a thickness of 0.1 unL is made from a mixed crystal,



11 Septenber 2002 1~ 10 perpendi cular to said nounting surface, for
supporting said conductive nounting board by said supporting surf ace;
wherein said conductive nounting board is located in sucg1%; L Aot 0 be
shifted rightwardly or leftwardly fromthe center of said supporiing
surface when said nmounting surface is directed upwardly; and said
conductive nounting board has a side surface at an end, towards the center
of said support, in the direction parallel to said nmounting surface and
sai d supporting surface, and said side surface is tilted, fromsaid
nmounting surface side to the opposed sigg, al ong the opposed end of said
nmounti ng surface. ~9 . A package according to claim38~, wherein said
conduct i ve pryrid rgaadsgled switkaded- topbeisbukied sugh sy dlagrdeoiah he
center of said supporting surface when said nounting surface is directed

upwardly. 40 . A packags RCEN<Hibd® T19d s8] phesei Bl1sdidoreppert has a
fixing groove for fixing said conductive nounting board with said nounting

surface di paBhdpeWerild YsuftaceA BRt kA B tybabieralddiia; g conduct or
device, conprising the steps of: stacking a plurality of sem conductor

| ayers whi '1%yed%1215f9p%]1€<§@e{n2993 &Eécﬂ%ﬁl_’;i diinQ 3 il Sto el 8l r,?g;jf@@d a~

second el ectro on the sane side in the stacking direction, orm a

serm conductal el oLy < A gh SPOS| g 591 €861 £QDINCHIELELENRN ) 4l ¢

conductor no e fiIxing erther-sal i rSt "el'ectrode or said
second el ect,rode on.said.conductive nnun%%ng bg@rd. 42. Qiaﬁtq§? of
fabricati ng“ahscé?ﬁ c%h%%?%rlﬁegf’ﬁgegcﬁ’& ﬁg S¢6 el SERALE Rreth Baid st ep
of fornlngéJg% semiconductor layer 215 in the stacking direction,

of the p-side contact layer 217d, and a p-side electrode

218¢c as a second electrode is provided on the p-side

contact layer 2174 through an opening formed in the

insulating layer 218b. That is to say, in thg

semiconductor laser 210, the n-side electrode 218a and

the p-side electrode 218c are formed on the same side in

the stacking direction.

The n-side electrode 218a is formed by stacking a

titénium (Ti) layer, an aluminum (Al) layer, a platinum

(Pt) layer, and a gold (Au) layer on the n-sidé contact

layer 215a in this order and alloying these metals by

heating, to be thus electrically connected to the n-side

contact layer 215a. The p;side electrode 218c is formed

by stacking a nickel (Ni) layer, a platinum layer and a

gold layer on the p-side contact layer 2174 in this order

and alloying these metals by heating, to be thus

electrically connected to the p-side contact layer 2174.



sem conductor el enment conprises the steps of: sequentially stacking a first
conduction type sem conductor |ayer) an active |ayer, and a second
conduction type sem conductor layer; and providing a fir$fsghriepdgorn a
portion, on the side where said second conduction type sem conductor | ayer
is provided, of said first conduction type sem conductor |ayer, and

provi ding a second el ectrode on a portion, on the side opposed to said
first conduction type sem conductor |ayer, of said second conduction type
sem conductor |ayer. 43 . A nethod of fabricating a sem conductor device
according to claim42, wherein said fi 3t conduction type seni conductor

| ayer is an n-type sem conductor |ayer, and said second conduction type

sem conducThe pbagdde ®lqrrode 218&Seps efibeme@002td13 bypd peemhageduct or

| ayer. 44 A nethod of fabricating a sem conductor device according to
claim42, eheeadingaGh thesaiikddt Sén CHOLPEHE QBuL Y Pe tBEheOpdpeor | ayer,
said active |layer, and said second conduction type sem conductor |ayer is
nmade frO”‘%}Sﬁ@pgﬂﬂéﬂiﬁnhgpﬁﬂﬂ@?@ﬁrﬁ@ﬂ@oééﬂsQiiét@bhﬁ'Q%dC%n&@deHJ

ni trogen ( and at | east one kind of group IIl elenent selected froma
group conspgt | f [ ] r (B). i ndium (In).
45~. A net hgdltgl% %gﬁycéatﬁ%éﬁ%%%%%gg%é%égi gg gggo%i%%o claim4l,
further conprisi t o P X [ (d_f~.rst electrode or
sai d secon gf%@?%%ﬁgﬁéﬁ;g%%ﬂb§%%1%o%gg%?o%mgF3%§htrfglggrd nount i ng
surface of said cgpductive unt.i ng Jboar d; all owing_the other el ectrode
to project from sgﬂﬁ 585‘&58?’%}“55%8&&}%? b%];&}?% ?h%agfrggt FSE‘?LSS%&'I’:I el to
sai d nounti_ng surface 6 . A npthod of fabricati a seni condugct or_devi ce
according £0 T0FaiAha (RN g s R oRBPFE| AB FRE - steps 2651 PSR (T oF d
conductive pounting board on which said sem conductar, el ement has been
mount ed, i FRSuE SEdfarfidictrrRde s 8Csihi EBRALERIFRe FemERE 1R | 0E3C8d on the

| ower side and said cqnductive_nounting board is | ocated on the upper side;
and 11 Séﬁ@éﬂ&%ogﬂﬁﬂﬂm 219 is formed by alternately stacking

silicon dioxide films and zirconium oxide (2Zro0O,) films.
The reflectance of one reflector film 219 is set at a low
value and the reflectance of the other reflector film
(not shown) is set at a high value, so that light
generated from the active layer 216 is reciprocated
between the pair of reflector films 21§ to be amplified,
and is emitted from one reflector f£ilm 219 as a laser
beam. That is to say, the length direction of the p-side
electrode 218c becomes the resonator orientation.

Fig. 20 is an exploded view of a portion of the
package 220; The package 220 includes a conductive
mounting board 221 for supporting the semiconductor laser
210 and radiating heat generated in the semiconductor
laser 210; and a support 222, formed into a circular ring

shape, for supporting the conductive mounting board 221



il k connecting the other of said first electrode and said second el ectrode
by means of a wire to a pin electrically insulated from said conductive
nount i ng boar d.
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210 at the center of the support 222. Further, a width
“w” between the end, on the side surface 221b side, of
the mounting surface 22l1a and the end, opposed to the
side surface 221b, of the n-side electrode 218a is
limited depending on the size of a capillary (not shown)
used for connection of the wire 227 in the fabrication
steps to be described later. Here, the distance *t~
between the center perpendicular line I of the support
222 and the end, on the side surface 221b side, of the
mounting surf&ce 221a when the mounting surface 22la is
directed upwardly is set at about 50 Um, and the above
width *“w” is set at about 300 Mm.

As shown in Fig. 20, one of a pair of opposed side
surfaces of the support 222 is taken as the support
surface 222a. The outer peripheral surface of the support
222 has a plurality of fixing grooves 222b, 22c¢, 224 and
22e. The fixing groove 222b is adapted to fix the
conductive mounting board 221 with the mounting surface

221a directed downwardly in the fabrication steps to be

described later. The fixing groove 222c¢ is adapted to fix
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222 are integrally cast from a metal such copper (Cu),
and a thin filﬁ made from nickel is formed on the
surfaces of the conductive mounting board 221 and the
support 222. A solder film (not shown) made from a solder
material and having a thickness of 4 to 6 Um is formed on
the mounting shrface 221a of the conductive mounting
board 221. Specifip examples of the solder materials may
include tin (Sn), iead (Pb), a tin-lead alloy, a gold-tin
alloy, an indium (In)-tin alloy, and an indium-lead alloy.
A disk member 223 is mounted on the inner
reripheral surface of the support 222. A pin 224 is
formed on one surface, opposed to the conductive mounting
board 221, of a pair of side surfaces of the disk member
223. The pin\224 is electrically connected to a power
source (not shown) and is also electrically connected to
the conductive mounting board 221. Specifically, the p-
side electrode 218c of the semiconductor laser 210 is
electrically connected to the-power source (not shown) by
means of the pin 224 via the conductive mounting board

221. In addition, the disk member 223 and the pin 224 are
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the solder film on the mounting surface 221a of the
conductive mounting board 221 and hence to improve the
productivity.

A pair of pins 225 and 226 to be electrically
connected to power sources (not shown) are provided on
the disk member 223 in such a manner as to pass through
the disk member 223 from one side surface to the other
side surface thereof. Each of the pins 225 and 226 is
made from a metal such as copper, on the surface of which
a thin film made from gold is formed. 1Insulating rings
225a and 226a made from glass are inserted between the
disk member 223 and the pins 225 and 2262 respectively,
for electrically insulating the disk member 223 from the
pins 225 and 226. In other words, the conductive mounting
board 221 is electrically insulated from the pins 225 and
226.

Oone end of a wire 227 made from gold and having a
thickness of 30 Um is connected to the pin 225, and the
other end of the wire 227 is connected to the n-side
electrode 218a of the semiconductor laser 210. That is to

say, the n-side electrode 218a is electrically connected



100@ 10%63& ()-17- 109%3& () - DLEI EEF* F[ FAEbC 10G 10y310%& () - MLOY& ()- S
109%&' ()-1109%& ()-M 109%& {)-310%& () - [ FFFG<GEGhChC 10G

10L" 10%& () - @ 10%&' ()-9!10%& ()-3 109& () - 11 September 2002
10%<& () -Z9310%& () - GEHTH{ HHHIEbC 10G 10510%& () - s3S

1098 ()-11109%& ()-f/10%& ()-"-109%& ()-1+ 10%& ()-HH 1011121 D G }1bC 10G 10l
10%r& ()-f10%m& ()-!s10%m& ()- 10 10 109 109%& ()-7&10%& ()-}1111J.IhIJdEDC
10G 10

10%r& () -y10%m& ()-10%r& ()-! 10%m& ()-f mLo%m& ()-z10%&' ()-hJyJJIJI%uK] KaBbC
10G 10#10%1&' ()-! M 10% 1 & ()-M 10%r& () -70%r& () - 310%r& () - 10%r& () -] KKKK
LTLLdEbC 10G 10, / 10%r& () - & y10%m& ()- + _

10%r& () - ) %R § )ROUHRO U C o4 dORER ENOFR) ShYVERBREMON MIC 1@ 1325 0m 10m
10nOf 10%r& () - 710%& ()-f5 10%m& () - L3FL0%& ()-3110%& () - f MkM MWNANIEYNC
10G 10 1094w )ties1obge’ 237 S10% & () -3 ‘
S10% & ()-S10% & ()-9! " 10% & () - 4ANnNNNNOCBOJEYNC 10G 10 3

109% & () - F109% & ()AslGMalir( )in PP B8 ( )a 3hdD¥wed) e$linder shaped

10% & () - 80eOO0OP8Pf PAEYNC 10G 10 ,)10% & ()-F MO% & ()- 9810% & ()- 3#

109 & () - 3! Ko dElDI & 6 - EBRPBPRPNQEBYNEni@Gnhictor laser 210

and the conductive mounting board 221 is mounted on the
supporting surface 222a of the support 222. The cover
body 228 is provided for preventing both contamination
and oxidation due to atmospheric air of the semiconductof
laser 210 and for preventing whisker-like growth of
solder on the mounting surface 221la of the conductive
mounting board 221. The cover body 228 is made from a
metal such as a copper or iron based metal. One end
portion of the cover body 228 is opened and is in contact
with the supporting surface 222a of the support 222, and
the other end portion of the cover body 228 is closed and
has an extraction window 228a for extracting a laser beam
emitted from the semiconductor laser 210 contained in tﬁe
cover body 228 outwardly from the package 220. The
extraction window 228a is made from a material allowing
transmission of a laser beam emitted from the
semiconductor laser 210, for example, glass or plastic.
In ;ddition, a reflection preventive film for preventing
reflection of a laser beam emitted from the semiconductor

laser 210 is preferably formed on the extraction window
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following procedure:
First, a semiconductor laser 210 is formed as
follows: A substrate 211 made from a sapphire having a
plurality of semiconductor laser formation regions is
prepared. A buffer layer 212a made from undoped GaN and a
backing layer 212b made frém undoped GaN are allowed to
sequentially grow on one surface (C-face) of the
substrate 211 by MOCVD (Metal Ofganic Chemical Vvapor
Deposition). Then, a silicon dioxide layer is formed on
the backing layer 212b by an electron geam evaporation
process and is patterned by lithography to selectively
form a mask léyer 213 having a plurality of’stripe-shaped
mask portions 13b. A coating growth layer 214 made from
undoped GaN is allowed to selectively grow in the lateral
direction from the openings 13a on the mask layer 213 by
MdCVD.
Then, an n-side contact layer 215a made from n-type
GaN, an n-type clad layer 215b made from n-type Al, ,Ga, N

(mixed crystal), a first guide layer 215c made from n-

type GaN, an active layer 216 made from undoped GalnN
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made from p-type Al, ,Ga, N (mixed crystal), and a p-side

contact layer 217d made from p-type GaN are allowed to
sequentially to grow on the coating growth layer 214 by _
MOCVD.

After growth of the layers in the order from the n-
side contact layer 215a to the p-side contact layer 17d,
it may be desirable to activate carriers by=heating in a
nitrogen (N;) atmosphere at a temperature ranging f£rom 800

to 900C as needed. Then, an insulating layer 218b made

from silicon dioxide is formed on the p-side contact
layer 217d by electron beam eQaporation. Next, thé
insulating layer 218b, the p-side contact layer 2174, the
p-type clad layer 217c¢, the second guide layer 217b, the
deterioration preventive layer 217a, the active layer 216,
the first guide layer 215¢, and the n-type clad layer
215b are selectively removed in sequence correspondingly
to a formation position of an n-side electrode 218a by
lithography and RIE (Reactive Ion Etching), to expose the
n-side contact layer 215a.

After exposure of the n-side contact layer 215a,

the n-side electrode 218a is selectively formed on the n-
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correspondingly to a formation position of a p-side
electrode 218c by lithography. Then, the p-side electrode
218c is selectively formed on the p-side contact laye¥
217d by lift-off and electron beam evaporation. The n-
side electrode 218a and the p-side electrode 218c are
each alloyed by heating.

After heat-treatment, lapping is made to make thin
the thickness of the substrate 211. The substrate 211 is
then divided, in the direction perpendicular to ‘the
length direction of the p-side electrode 218c, into parts
each having a specific length corresponding to that of
each semiconductor laser formation region. A pair of
reflector films 219 are formed on a pair of side surfaces
of the divided part by electron beam evaporation. Then,
the substrate 211 is divided, in the direction parallel
to the length direction of the p-side electrode 218c,
into parts having a specific wid;h corresponding to that
of each semiconductor laser formation region, to form a
semiconductor laser 210.

After that, a conductive mounting board 221 and a

support 222 are integrally cast, and a thin £ilm made
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directed upwardly. In this case, the fixing groove 222c
of the support 222 is fitted around a fixing projection
231b of the holding jig 231, so that the support 222 and
the conductive mounting board 221 are fixed on the
holding jig 231. A mold 232 having an opening 232a
corresponding to the mounting surface 22la is placed on
the conductive mounting board 221, and a solder f£ilm made
from tin is vapor-deposited on the mounting surface 221a
by a resistance heating type vapor-deposition apparatus.
Oon the other hand, a disk member 223 and a pin 224
are integrally cast, and pins 225 and 226 are prepared.
The pins 225 and 226 are mounted to the disk member 223
via insulating rings 225a and 226a, respectively. As
shown in Fig. 23, the disk member 223 thus prepared is
mounted to the support 222. The‘semiconductor laser 210
is then disposed such that the n-side electrode 218a
projects from the conductive mounting board 221 in the
direction parallel to the mounting surface 22la and the

supporting surface 222a and the p-side electrode 218c and
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layer 218D, brought into contact with the mounting

surface 221a.

The assembly thus prepared is then heated for 10 to
30 sec at a temperature of 235C or more to melt the
solder film, whereby the p-side electrode 218c¢c and the
insulating layer 218b are fixed on the conductive
mounting board 221 by soldering. The heating for
soldering is preferably performed in an atmosphere
éontaining nitrogen gas, hydrogen gas (H;), or a mixed gas
thereof for preventing oxidation of the solder material.
For example, in the case using tin as the solder material,
it may be'desirable to use a mixed gas containing
nitrogen gas and hydrogen gas at a mixing ratio of N, : H,
= 16 : 1. Also it may be desirable to usually keep the
fl&w state of the mixed gas. Further, the semiconductor
laser 210 is preferably pushed dpwn, for example, by
applying a load thereon for preventing the positional
offset of the semiconductor laser 210 due to the surface
tension of the molten solder material.

After the semiconductor laser 210 is mounted on the
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conductive mounting board 221, as shown in Fig. 24, the
support 222 is inserted in a mounting hole 233a of a
holding jig 233 with the mounting surface 221a directed
downwardly. That is to say, the semiconductor laser 210
is positioned on the lower side and the conductive
mounting board 221 is positioned on the upper side. At
this time, the fixing groove 222b of the support 222 is
fitted around a fixing projection 233b of the holding jig
233, so fhat the support 222 is fixed on the holding jig
233. At this time, the substrate 211 side of the
semiconductor laser 210 is supported By an upper surface
233c of the holding jig 233.
The support 211 is heated at 100%3, and the n-side
electrode 218a of the semiconductor laser 210 is
connected to the pin 225 with a wire 227 by using a
capillary 234. In this embodiment, the side surface 221Db
of the conductive mounting board 221 is tilted, from the
mounting surface 221a side to the opposed side, toward
the opposed end of the mounting surface 221a, and,
accordingly a space near the n-side electrode 218a is
broadened, so that the capiilary 234 can be easily moved
closer to the n-side electrode 218a. After connection of

the wire 227, a cover body 228 separately formed is

mounted to the support 222 in a dry nitrogen atmosphere.



U& ()-Y110% U& ()-S/10% U& ()-WKY:/ 10 U 109 ()-s10% ()-1 10% ()- @
F109& ()- y109%& ()-s!s109%& ()- 10 U fdE/ 10 U, 109 ()-109%& ()- 109%& () -
109& ()-f 109 ()-109% ()-P( dE:/ 10 U3+109%& ()-,)10% () &S%g%fb 202
109& ()-f& 3109& ()- 109%& ()- KdE:/ 10 U7109% ()-y5109& 2)-‘ V& 9-Y1
109 ()-@ 109 ()-9-10% ()-DbC 10 ULOY%& ()- 10%& ()- @O% ()-s! 109%& ()-
10 10 109S 109 () - D{ U~dEbC 10

ULOY& () - 109& () - MLOY& ()- 109& ()-109%& ()-109%& ()- ~LdEbC 10

U 109& ()-#10%& ()-:! 109 ()- 109 ():FO10%& ()- Ff S10% () -, HXdEbC 10

U 3-109% ()-F1109% ()-@ 109 ()-y9- 10988 () - 3+MLO% ()-,) 10% ()- TbC 10

Lovmre: (). @ Tomes ) 2hoome (s o Sagaer fe  HEH L R Be e T e 10
U 10%m& ()5S10%8 ()7 100 () S 1090&: () - 10%1! () - 10%&! () - Q ddEDC

The functions of the semiconductor light emitting
device thus obtained will be described below.

In the semiconductor light emitting device, when a
specific voltage is applied between the n-side electrode
218a and the p-side electrode 218c of the semiconductor
laser 210 via the pins 225 and 224 of the package 220, a
current is injected in the active layer 216 to cause
light eﬂission by recombination of electrons with
positive holes. The'light is reciprocated between the
pair of reflector f£ilms 219 to be amplified, and is
emitted from one reflector film 219 as a laser beam. The
laser beam thus emiéted from the semiconductor laser 210
is extracted outwardly from the package 220 via the'
extraction window 228a of the package 220.

At this time, in the semiconductor laser 210, heat
generation occurs mainly at the active layer 216. In this
embodiment, since the p-side electrode 218¢ is directly
connected to the conductive mounting board 221 to shorten
the distance between the active layer 216 and the
conductive mounting board 221, heat generated in the
active layer 216 is positively radiated via the

conductive mounting board 221. As a result, the
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electrode 218c of the semiconductor laser 210 is fixed to
the conductive moupting board 221 and_the n-side
electrode 218a of the semiconductor laser 210 projects
from the conductive mounting board 221, it is possible to
prevent short-circuit between the n-side electrode 218;
and the p-side electrode 218c.

In this way, according to the semiconductor light
emitting device in this embodiment, since the p-side
electrode 218c¢c is fixed to the condugtive mounting board
221 and the n-side electrode 218a préjects from the
conductive mounting board 221, it is possible to prevent
short-circuit between the n-side electrode 218a and the
p-side electrode 218c and to positively radiate heat
generated in the semiconductor laser 210 via the
conductive mounting board 221. Accordingly, it is
.possible to suppress temperature.rise of the
semiconductor laser 210 and keep a stable operational
state of the device for a long-period of time, and hence
to improve the reliability of the device.

In particular, since the p-side electrode 218c is

&
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fixed to the conductive mounting board 221, it is
possible to shorten the distance between the active layer
216 and the conductive mounting board 221, and hence to
effectively radiate heat generated in the active layer
216.

Since the side surface 221b of the conductive
mounting board 221 is tilted, from the mounting surface
221a side to the opposed side, toward the p-side
electrode 218c side, it is possible to broaden a space
near the n-side electrode 218a and hence to facilitate
the connection of the wire to the n-side electrode 218a.
This‘makes it possible to facilitate the electrical
connection of the n-side’electrode 218a to a power source.

Since the conductive mopnting board 221 is located
in such a manner as to be shifted rightwardly from the
center of the supporting surface 222a with the mounting
surface 221a directed upwardly, it is possible to easily
fix the p-side electrode 218c to the conductive mounting
board 221 in the state in which the n-side electrode 218a
projects from the conductive mounting board 221 in the
direction parallel to the mounting surface 221la and the
supporting surface 222a, and to locate the semiconductor
laser 210 at the central portion of the supportI222.

Since the support 222 has the fixing groove 222b
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holding jig 233 upon connection of the wire 227 between
the n-side electrode 218a and the pin 225. Accordingly,
it is possible to facilitate the work for connecting the
wire 227 and hence to facilitate the electrical
connection of the n-side electrode 218a to a power source.
According to the method of fabricating a
semiconductor light emitting device in this embodiment,
sinée the semiconductor laser 210 is formed and then the
p-side electrode 218c is fixed to the conductive mounting
board 221 in the state in which the n-side eléctrode 218a
projects from the conductive mounting board 221, it is
possible to easily fabricate the semiconductor light
emitting device in this embodiment. Further, since the
semiconductor laser 210 is located on the lower side and
the conductive mounting board 221 is located on the upper
side and in such a state the n-side electrode 218a is
connected to the pin 224 by means of the wire 227, it is
possible to facilitate the connection of the wire 227,
and hence to facilitate the electrical connection of the

n-side electrode 218a to a power source.

To confirm the heat radiation effect of the
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semiconductor light emitting device shown in Fig. 25 was
prepared as a comparative example. In this compapgtive
example, the same semiconductor laser 210 as that
described in this embodiment was mounted on a conductive
mounting board 2221 via a sub-mount 2229 made from
aluminum nitride (A1N). A p-side eléctrode 218c was
connected to a wiring portion 2229a diséosed on the sub-
mount 2229 and the wiring portion 2229a w;s connected to
the conductive mounting board 2221 via a wire 22?7a. An
n-side electrode 218a was connected to a wiring ﬁortion
2229b disposed on the sub-mount 2229 and the wiring
portion 2229b was connected to a pin 2225 via a wire
2227b.

Each semiconductor light emitting device was put in
a thermostat (not shown) kept at a temperature 20C and
driven. In-this drive state, the temperature changes of
the semiconductor lasers 210 and the conductive mounting
boards 221 and 2221 were observed. In addition, a direct

current of 300 mA was allowed to flow in each

semiconductor laser 210. At this time, the operational

GFEGoz AR )2 100Z& () - KAE: /
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109638 () -/ S10965& 7 a ﬁ??ﬁ#t/ i€ was revealed that the temperature

of each semiconductor light emitting device bepame stable
after an elapse of about 10 sec since application of the
voltage. In the semiconductor light emitting device in
this embodiment, the temperature of the semiconductor
laser 210 was 30C and the temperature of the conducfive
mounting board 221 was 24C. fThat is to say, the
temperature of the semiconductor laser 210 was raised by
10C and the temperature of the conductive mounting boaxrd
221 was raised by 4C. oOn the contrary, in the
semiconductor light emitting device in the comparative
example, the temperature of the semiconductor laser 210
was 35C and the temperature of the conductive mounting
board 2221 was 25C. That is to say, the temperature of
the semiconductor laser 210 was raised by 15C and the
temperature of the conductive mognting’board 2221 was
raised by 5C. As a result, it was revealed that the
semiconductor light emitting device in this embodiment
exhibited a high heat radiation effect capable of

effectively suppressing temperature rise of the
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thereto, and it is to be understood that various changes
may be made with departing from the spirit or scope of
;he present invention. For example, although the entire
side surface 221b of the conductive mounting board 221 is
tilted in the embodiment, only a portion of the side
surface 221b may be tilted.

In the embodiment, the conductive mounting board

221 is located in such a manner as to be shifted
rightwardly from the center of the supporting surface
222a when the mounting surface 22l1la is directed upwardly,
however, it may be located in such a manner as to be
shifted leftwardly. That is to say, the conductive
mounting board 221 may be shifted rightwardly or
leftwardly so that one of the n-side electrode 218a and
the p-side electrode 218c¢c can be fixed thereto. However,
in the case where the n-side electrode 218a or the p-side
electrode 218c is connected to the pin 225 in accordance
with Japanese Industrial Standards, it may be desirable
to shift the conductive mounting board 221 on the right
side opposed to the pin 225 for facilitating the

connection of the wire between the electrode and the pin
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electrode 218a projects from the conductive mounting
board 221, however, the n-side electrode 218a may be
fixed to the conductive mounting board 221 and the p-side

electrode may project from the conductive modnting board

221.

In the embodiment, the first conduction tyﬁe
semiconductor layer is taken as the n-type semiconductor_
layer 215 and the second conduction type semiconductor
layer is taken as the p-type semiconductor layer 217,
however, the first conduction type semiconductor layer
may be taken as a p-type semiconductor layer and the
second conduction type semiconductor layer may be taken
as an n-type semiconductor layer. However, in the case
where the crystalliﬁity of the n-type semiconductor layer
is supefior to that of the p-type semiconductor layer,
for example, in the case of a compound semiconductor
composed of a nitride containing nitrogen and a group IIIX

element, it may be desirable that an n-type semiconductor
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10S10%4| & ()-:10% & ()-10%t| & ()-10%4| & ()-10%| & () -

10%4| & () - 2116 A4EBBzPdEFEe semiconductor layer 217, and the like of
the semiconductor laser 210 is exemplarily described,
however, according to the present inv;ntion, it may be
replaced with a suitable compound semiconductor composed
of a different group III based nitride containing
nitrogen (N) and at least one kind of group III element
selected from the group consisting of gallium (Ga),
aluminum (Al), boron (B) and iﬁdium (In).

Further, in the embodiment, each of the n-type
semiconductor layer 215, the active layer 216, the p-type
semiconductor layver 217, and the like of the
semiconductor laser 210 is made from the compound
semiconductor composed of the group III based nitride,
however, according to the present invention, the above
layer may be made from a different semiconductor. However,
it should be noted that as described in the embodiment,

the present invention is particularly effective to a

semiconductor light emitting device in which a
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217a is not provided; each of the first guide layer 215c

and the second guide layer 217b is made from an undoped
semiconductor; or the current constriction is performed
in a manner different from that described in the
embodiment.

Ithhe embodiment, the semiconductor device is
configured as a semiconductor light emitting device
including a semiconductor laser 210, however, the present
invention is applicable to a semiconductor light emitting
device including a different semiconductor light emitting
element such as a light emitting diode, and also
applicable to a semiconductor device including a
semiconductor element other than the semiconductor light
emitting device.

Additionally, in the embodiment, each of the first

conduction type semiconductor layer 215, the active layer
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an insulating mounting board disposed on the

recessed portion of said conductive mounting board; and

a semiconductor element having one portion disposed
on said conductive mounting board and the other portion
disposed on said insulating mounting board.

2. A semiconductor device according to claim 1,
wherein said insulating mounting board comprises a wiring
portion securely insulated from said conductive mounting
board.

3. A semicqnductor gevice according to claim 2,
wherein said semiconductor element comprises a first
electrode electrically connected to said wiring portion
of said insulating mounting board, and a second electrode
electrically connected £o said conductive mounting board.

4. A semiconductor devicg according to claim 3,
wherein said semiconductor element comprises a first
conduction type semiconductor layer, an active layer, and
a second conduction type semiconductor layer which are

stacked in sequence, wherein said first electrode being
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semiconductor layer, and said second electrode on a

portion, on the side opposed to said active laybr, of
said second conduction type semiconductor layer.

6. A semiconductor device according to claim 5,
wherein said first conduction type semiconductor layer is
an n-type semiconductor layer and said second conduction
type semiconductor layer is a p-type semiconductor layer,
and -said first electrode is an n-side electrode and said
second electrode is a p-side electrode.

7. A semiconductor device according to claim 4,
wherein each of said first conduction type semiconductor
layer, said active layer, and said second conduction type
semiconductor layer is made from a compound semiconductor
composed of a nitride containing nitrogen (N) and at

least one kind of group III elements selected from a

group consisting of gallium (Ga), aluminum (Al), boron
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type semiconductor layer, an active layer, and a second
conduction type semiconductor layer beipg disposed on the
same substrate.

9. A semiconductor device according to claim 8,
wherein said insulating mounting board has a plurality of
wiring portions insulated from said conductive mounting
board;

said semiconductor element has, in each light
emitting portion, a first electrode on a portion, on the
side where said active layer is provid-ed, of said first
conduction type semiconductor layer, and has a second
electrode on a portion, on the side opposed to said
active layer, of said second conduction type
semiconductor layer; and

said first electrode in each light gmitting portion
is electrically connected to the associated one of said
plurality of wiring portions of said insulating mounting
board, and said second electrode in each light emitting

portion is electrically connected to said conductive

mounting board.
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portion being disposed between the recessed portion and

the projecting portion.

11. A semiconductor device according to claim 1,
wherein said conductive mounting board has on said one
surface a projecting position fixing portion for
preventing the positional offset of said insulating
mounting board, said position fixing portion being
disposed in such a manner as to provide the recessed
portion beéween the projecting portion and said position
fixing portion.

12. A semiconductor device according to claim 1,

wherein said insulating mounting board is formed on the

recessed portion of said conductive mounting board by

deposition.
13. A package arrangement for a semiconductor device comprising:
a conductive mounting board having on its one
surface a recessed portion and a projecting portion; and
an insulating mounting board disposed on the

recessed portion of said conductive mounting board,

wherein said projecting portion and said conductive mounting board form a
mounting site for a semiconductor device.
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conductive mounting board has on said one surface a

separating portion for separating said insulating
mounting board from said conductive mounting board with a
gap kept therebetween, said separating portion being
disposed between the recessed portion and the projecting
portion.

16. A package comprising:

a conductive mounting board having on its one
surface a recessed portion on which an insulating
mounting board is to be disposed and a projecting portion
on which a semiconductor element is to be disposed.

17. A package according to claim 16, wherein said
conductive mounting board has, between the recessed
portion and the projecting portion, a separating portion
for separating said insulating mounting board disposed on
the recessed portion from said cpnductive mounting board
with a gap kept therebetween.

18. A method of fabricating a semiconductor device,
comprising the steps of:

forming a conductive mounting board having on its
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forming a semiconductor element; and

disposing one portion of said semiconductor element
on the conductive mounting board and also disposing the
other portion of said semiconductor element on said
insulating mounting board.

19. A method of fabricating a semiconductor device
according to claim 18, wherein said step of forming the
semiconductor element comprises the step of sequentially
stacking a first conduction type semiconductor layer, an
active layer, and a second conduction type semiconductor
layer on a substrate; and providing a first electrode on
a portion, on the side where said active layer is
provided, of said first conduction type semiconductor
layer and providing a second electrode on a portion, on
said side opposed to said active layer, of said second
conduction type semiconductor layer, to thereby form said
semiconductor element; and

said step of disposing the semiconductor element
comprises the steps of disposing said second electrode on
said conductive mounting board and disposing said first

electrode on said insulating mounting board.
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layer is formed of a p-type semiconductor layer.

21. A method of fabricating a semicondqctor device
according to claim 19, wherein each of said first
conduction type semiconductor layer, said active layer,
and said second conduction type semiconductor layer is
made from a compound semiconductor composed of a nitride
containing nitrogen (N) and at least one kind of group
IIT eiements selected from a group consisting of gallium
(Ga), aluminum (Al), boron (B) and indium (In).

22. A method of fabricating a semiconductor device
according to claim 18, wherein said step of forming the
semiconductor element comprises the steps of forming a
plurality of light emitting portions, each having a first
conduétion type semiconductor layer, an active layer, and
a second conduction type semiconductor layer, which are
sequentially stacked on the same substrate, and providing
a first electrode on a portion, on the side where said
active layer is provided, of said first conduction type
semiconductor layer and providing a second electrode on a

portion, on the side opposed to said active layer, of
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said second conduction type semiconductor layer, to
thereby form said semiconductor element; and

said step of disposing said semiconductor element
comprises the step of disposing said second electrode on
said conductive mounting board and disposing said first
electrode on said ipsulating mounting board.

23. A method of fabricating a semiconductor device
according to claim 18, further comprising the step of
forming a separating portion, between the recessed
portion and the projecting portion of said conductive
mounting board, for separating said insulating mounting
board from said conductive mouﬁting board with a gap kept
therebetween.

24. A method of fabricating a éemiconductor device
according to claim 18, further comprising the step of
forming a projecting position fixing portion for
preventing the positional offset of said insulating
mounting board, on one surface of said conductive
mounting board in such a manner as to provide the
fecessed portion between the projecting portion and said
position fixing portion.

25. A method of fabricating a semiconductor device
according to claim 18, wherein said step of forming the

insulating mounting board comprises the step of forming
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said insulating mounting board on the recessed portion of

said conductive mounting board by deposition.

26. A method of fabricating a package comprising

the steps of:

forming a conductive mounting board having on its
one surface a recessed portion and a projecting portion;
and

forming an insulating mounting board disposed on
the recessed portion of said conductive mounting board.

27. A method of fabricating a package according to
claim 26, further comprising the step of forming, between
the recessed portion and the projecting portion of said
conductive mounting board, a separating portion for
separating éaid insulating mounting board from said
conductive mounting board with a gap kept therebetween.

28. A method of fabricating a package comprising
the stepsof:

forming a conductive mounting board having on its
one surféce a recessed portion on which an insulating
mounting board is to be disposed and a projecting portion

on which a semiconductor element is to be disposed; and

forming, between the recessed portion and the

projecting portion of said
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conductive mounting board, a separating portion for

separating said insulating mounting board disposed on the

recessed portion from said conductive mounting board with

a gap kept therebetween.

29 . A semiconductor device comprising:

a semiconductor element having a plurality of

stacked semiconductor layers and also having a first

electrode and a second electrode provided on the

side in the stacking direction; and

same

a conductive mounting board for supporting said

semiconductor element in a state in which one of

said

first electrode and said second electrode of said

semiconductor element is fixed to said conductive

mounting board.

30. A semiconductor device accordihg to claim 29,

wherein said semiconductor element has, as the

semiconductor layers, a first conduction type

semiconductor layer, an active layer, and a second

conduction type semiconductor layer which are

sequentially stacked; and

said first electrode is provided on a portion, on

the side where said second conduction type semiconductor

layer is provided, of said first conduction type

semiconductor layer, and said second electrode is

, 10%
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type semiconductor layer is a p-type semiconductor layer;
and

said first electrode is an n-side electrode and
said second electrode is a p-side electrode.

32. A semiconductor device according to claim 3Q,
wherein each of said first.conduction type semiconductor
layer, said active layer, and said second conduction type
semiconductor layer is made from a compound semiconductor
composed of a nitride containing nitrogen (N) and at
least one kind of group III element selected from a group
consisting of gallium (Ga), aluminum (Al), boron (B) and
indium (In).

33. A semiconductor device according to claim 29,
wherein said conductive mounting board has a mounting
surface on which said semiconductor element is to be

disposed; and

said semiconductor element is disposed on said
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G dEYNC said mounting surface of said conductive mounting board,
and the other electrode projects from said conductive
mounting board in the direction parallel to said mounting
surface.

34 . A semiconductor device according to claim 33,
wherein said conductive mounting board has a side surface
on the side where the other of said first electrode and
said second electrode of said semiconductor element
projects; and

said side surface is tilted, from said mounting
surface side to the opposed side, toward one of said
first electrode and said second electrode.

35. A semiconductor device according to claim 29,
further comprising a pin electrically insulated from said
conductive mounting board;

wherein the other of said first electrode and said
second electrode of said semiconductor element is
electrically connected to said pin via a wire.

36. A semiconductor device according to claim 29,
further comprising a support having a supporting surface
on which said conductive mounting board is to be

supported;
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wherein said conductive mounting board has a
mounting surface on which said semiconductor element is
to be disposed, said mounting surface being perpendicular
to said supporting surface; and

said conductive mounting board is located in such a
manner as to be shifted rightwardly‘from the center of
the supporting surface when said mounting surface is
directed upwardly.

37 . A semiconductor device according to claim 29,
further comprising a support having a supporting surface
on which said conductive mounting board is to be
supported;

wherein said conductive mounting board has a
mounting surface on which said semiconductor élement is
to be disposed, said mounting surface being perpendicular
to said supporting surface; and

said support has a fixing groove for fixing said
conductive mounting board with said mounting surface
directed downwardly.

3é. A backage comprising:

a conductive mounting board having a mounting
surface on which a semiconductor element is to be

disposed; and

a support, having a supporting surface
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perpendicular to said mounting surface, for supporting
said conductive mounting board by said supporting
surface;

wherein said conductive mounting board is located
in such a manner as to be shifted rightwardly or
}eftwardly from the Fenter of said supporting surface
when said mounting surface is directed upwardly; and

said conductive mounting board has a side surface
at an end, towards the center of said support, in the
direction parallel to said mounting surface and said
supporting surface, and said side surface is tilted, from
said mounting surface side to the opposed side, along the
opposed end of saiQ mounting surface.

39 . A package according to claim 38, wherein said
conductive mounting board is located to be shifted
rightwardly from the center of said supporting surface
when said mounting surface is directed upwardly.

40 . A package according to claim 38, wherein said
support has a fixing groove for fixing said conductive
mounting board with said mounting surface directed
downwardly.

41.. A method of.fabricating a semiconductor device,

comprising the steps of:

stacking a plurality of semiconductor layers while
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isposing said sémiconductor élement on said

conductor mounting board while fixing either said first
_electrode or said second electrode on said conductive
mounting board.

42 . A method of fabricating a semiconductor device
according to claim 41, wherein said step of forming the
semiconductor element comprises the steps of:

sequentially stacking a first conduction type
semiconductor layer, an active layer, and a second
conduction type semiconductor layer; and

providing a first electrode on a portion, on the
side where said second conduction type semiconductor
layer is provided, of said first conduction type
semiconductor layer, and providing a second electrode on
a portion, on the side opposed to said first conduction
type semiconductor layer, of said second conduction type
semiconductor layer.

43 . A method of fabricating a semiconductor device
according to claim 42, wherein said first conduction type
semiconductor layer is an n-type semiconductor layer, and

said second conduction type semiconductor layer is a p-
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45 . A method of fabricating a semiconductor device
according to claim 41, further comprising the steps of:
fixing ei;her said first electrode or said second
electrode of said semiconducfor element to said mounting
surface of said conductive mounting board; and
allowing the other electrode to project from said
conductive mounting board in the direction parallel to
said mounting surface.
46 . A method of fabricating a semiconductor device
according to claiﬁ 41, further comprising the steps of:
setting said conductive mounting board on which
said semiconductor element has been mounted, in such a
manner that said semiconductor element is located on the

lower side and said conductive mounting board is located

on the upper side; and

v
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connecting the other of said first electrode and
said second electrode by means of a wire to a pin
electrically insulated from said conductive mounting

board.



