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SEMICONDUCTOR DEVICE ANO PACKAG~, AND 

FABRICATION METHOD THEREOF 

I 

The present invent:ion relates to a semiconductor 

device including a semiconductor element disposed on a 

·mounting board and a package having the mounting board, 

and fabrication met,hods thereof. 

At present, semiconductor light emitting devices 

are being u~ed in various industrial fields. Such a 

semiconductor light emitting device is generally 

configured such th.at a semiconductor light emitting 

element is contained in a package. The package is ad~pted 

to achieve s1mple handling and p~otection of the light 

~mitting element, and to efficiently radJate heat 

generated in the light emitting element upon operation of 

the light emitting device. In recent years, there have 

been strong demands to develop a high 9utput 

semiconductor light emitting device, and to develop a 

semiconducto~ light emitting device for emission of green 

light u·sing a compound semiconductor composed of a 

compound containing a group II element and a group· Vl 

element or a semiconductor light emitting device for 

emission of blue color using a compound semiconductor 

composed of a nitride containing nitrogen and a group III 
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element. To meet such demands, a.power supplied to the 

light emitting element .tends to be increased, with a 

result that the amount of heat generation· from the light 

emi_tti;ng element becomes far larger. From this viewpoint, 

it is expected to.enhance the heat radiation effect by 

means of the. package for ·radiating the heat generation 

from the light emitting element. 

Fig. 1 shows a related a~t semiconductor light 

emitting device having a configuration in which a 

. . 
semiconductor light emitting element 2220 is ldispbsed .vi~ 

a sub-mount 2219 made from an insulator on a conductive 

mounting board 2213 made from a metal {see Japane'se 

Patent Laid-open No. HeiS-321655). Such a semiconductor 

light emitting· device is .. advantageous in that electrical· 

connection to the semiconductor 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 

~II 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 
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light emitting element. Since th~ sub-mount ~219 is 

connected to the semiconductor ::J.ight emftting element 

2110, _the p-side electrode and the n-side electrode may 

be connected to pins by way of the sub-mount 2219, to 

thereby _make the· are_a required for wire bonding large on 

the sub-mount 2219. A current can be injected into the 

semiconductor light emi tt.ing 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 anot~er related art method for 

electrical connection of a_ semico.nductor light emi tti.ng 

devi~e _including a semiconductor light emitting element 

using a compound.semiconductor composed of a nit+ide 

conta"in.ing a group III el_ement. 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 c-urrent 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 con~uctive mounting board 2121, wherein a first 

electrode of the photodetector is connected, together 
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with the semiconductor light emitting device, to.the 

common third pin n·ot shown, and a second electrode of the 

photodetector is connected to a :tight pin. With this 

configuration, the optical output of the semiconductor 

light emitting device can be monitored by the 

photodetector. 

The above-described technique, however, has a­

problem. Since an insulator is lower in both thermal 

conductivity and electrical conductivity than a metal, 

the_p~side electrode and then-side electrode provided on 

·. t:P.e same side are prevented from being short-circu·ited by 

using the insulating sU:b-moU:nt 2.219 or 2129,· however, the 

heat radiation chafacteristic of the device is reduced. 

As a result, the temperature of the semiconductor light 

emitting element is raised, thereby degrading t~e stable 

operation and reliability of the device for ·a long~period 

of time. 

A known semiconductor devic~ of this type is· 

configured such that a wiring portion is for.med on a flat 

surface of a conductive board via a thin insulating film, 

and a p-side electrode o.f a se.miconductor light emitting 

element is connected ~o the conductive board and an n­

side electrode of the ele~ent is connected to the wiring 

portion.· Such a semiconductor device, however, is 
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disadvantageous in that since the wiring portion is 

formed on th~ conductive board via the thin insulating 

film, it is impossible to ensure the sufficient 

insulation of the wiring portion from the conductive 

board. 

SUMMARY OF THE INVENTION 

An object of the present invention is ~o 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 

semico.nductor device including· a conductive mounting 

boa~d having a recessed portion and a projecting portion 

di~posed 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 said conductive mounting 

board and the other portion disposed on said insulating 

mounting board. With this configura~ion, it is possible 

to ensur-e electrical insulation of the semiconductor 

element and radiate heat generated in the semiconductor 
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element via the conductive mounting board, and hence to 

suppress temperatu;-e rise of -the semiconductor element 

and thereby ensure a stable operational state of the 

device for a long-period of time. As ~ result, it is-

possible.to improve the reliability of the semiconductor 

device. 

In this semiconductor device, preferably, the first· 

electrode is disposed on a portion, on the side where the 

active layer is provided, of ~he first conduction type 

semiconductor layer and the second_ -el-ectrode is disposed 

on a portion, on th~ side opposed to the -active layer,- of 

the second conduction type semiconductor layer; and also 

the first electrode is disposed on the insulating 

mounting board and the second electrode is disposed on 

the conductive moµnting board. With this configuration, 

it is possible to shorten the distance between the ~ctive 

layer and the conductive mounting board.and hence to 

positively radiate heat generated in the active layer via 

the conductive mounting board. As a result, it is 

possib~e t_o suppress temperature rise of the 

semiconductor element and to prevent short-circuit 

between the first electrode and the second electrode of 

the semiconductor element. 

In the semiconductor device, preferably, the 
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semiconductor element is configu~ed such that a plurality 

of the light emitting i>ortions .are formed on the same 

substrate. W·ith this c·onfigura.ti,on, it is possible to 

radiate heat generated in each active layer via the 

con~uctive mounting board, and hence to suppress thermal 

. interference between the light emitting portions. As a 

result, it is possible to suppress an increase in 

threshold current and a reduction in luminous efficiency 

in 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 separ_ating portio~ 

is preferably provided on the conduc~ive mounting board 

at_ a position between the recessed portion and the 

projecting portion. With this configuration, it is 

possible to more effectively·ens~re the insulation of the 

semiconducto·r element. 

In the semiconductor device, a posi tio·n fixing· 

portion is preferably provided on the conductive mounting 

board in such a manner as to provide the recessed porti.on 

between the projecting- portion and· the position fixing . . 

portion. With this configuration, it is possible to 

ea~ily and accurately dispose the insulating mounting 

board on the conducti,ve mo~nting board. 

In the semiconductor device, the insulating 
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mounting board may be formed.on the reces~ed portion of 

the conductive mounting boatd by deposition. With this 

configuration, it is-possi~le to easily and ~ccurately 

dispose the insulating mounting board at a low cost. 

According to a second aspect of the present 

invention, there is provided a package including· 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 the conductfve mounting board. With this 

configuration, it is possible to. ensure electrical 

insulation of the semicondu6tor 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, pre~erably, 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·configur~tion, it is possible 

to ensure electrical insulation of the semiconductor 

element by the insul~ting mounting board disposed on the 

-----

recessed portion and to positively radiate heat generated 

in the semiconductor element via the conductive mounting 
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present invention. 

The method of fabricating the package, preferably, 

includes the step of: forming 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_po~tion on which a semiconductor element is to 

be disposed. With this configuration, it: is possibl.e to 

easily fabricate the package, and hence to ·easily realize 

the package o~ 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 l~yers and also having a first· 

electrode and a second electrode provided on the same 

side in the stacking direction; and a conductive mounting 

board for supporting the semiconductor e:i.ement in a state 

in which one of the ·first electrode ·and the second 

electrode of the semiconductor element. is fixed to the 

conductive mounting board. With this configuration, it is 

possible to prevent short-circuit between the first 

electrode and the ·second electrode and to p~si ti·vely 

. . 

radiate heat generated in the semic9nductor element via 

the conductive mounting b~ard. This makes it possible to 

suppress temperature· rise of the semiconductor element 



10 

board. 

According to a third aspect of the present 

invention, there is provided a method of fabricating a 

semiconductor device, including the steps of: forming a 

conductive mounting board.having on its one ·surface a 

r~cessed portion and a p~ojecting_ portion; forming an 

insulating mounting board disposed on the recessed 

portion of the conductive moun~ing board; forming a 

semiconductor element; and disposing one portion of the 

semiconductor element on the· conductiveimounting ~oard 

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 

semiconductoi d~vice, and hence to easily realize the 

semicon~uctor device of the present invention. 

According to ~ fourth a~pect 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 poss~ble to easily fabricate the 

package, and hence to easily realize the package of the 
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and to keep a stable operational ·state of the device for 

a long-period of time. As a result, it is possible to 

°improve the reliability of the semiconductor. device~ 

In this semiconductor device, preferably, the first 

electrode is provided on a portion, on the second 

conduc~ion type semiconductor layer side, of the first 

conduction-type semiconductor layer; and the second 

electrode is provided on a portion, on the side opposed 

to the fir~t conduction type, of the second conduction 

type semiconductor· layer a~d is also fixed to the 

conductive mounting board. With this configuration, it is 

possible· to shorten the distance between the activ·e layer 

and ~he conductive mounting board, ~nd hence to more 

effectively radiate heat generated in the semiconductor 

element via the conductive mounting board. 

In t~e semiconductor device, preferably, a side 

surface of the GOnductive 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 co~figuration, it is possib~e 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, t~e 
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conductive mounting board is located to.be shifted 

rightwardly from the center of the supporting surface 

when the mounting surface of the conductive mounting 

board is directed upwardly. With this configuration, it 

is possible to easily fix one of the first electrod~ and 

the second electrode to the conductive mounting board, 
. . 

and to easily connect the other electrode to a power 

source in accordance with Japanese Industrial Standards. 

In the semiconductor device, preferably, the 

support has the fixing groove for fixing the conductive 

mounting board with the mounting surface dire~te4 
i. 

downwardly. With this configuration, it is :possibl·e 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 supporting_ 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 l~ftwardly from the center of the 
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supporting surface when the mounting surface is directed 

upwardly; and the. conductive mounting board has a side 

surface at an end, near the·center of the support, in the 

direction parallel to the mouniin~ surface and the 

supporting surface, the side surface being tilted, from 

the mounting surface side to the opposed side, towa~d the 

opposed end of the mounting surfa.ce. With this 

configuration, in the case 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.mo~nting board. This makes it possible to 

prevent short-circuit of the semiconductor element and to 

positively radiate h~at generated in the semiconductor 

element v·ia the conductive mounting board. ·Further, it is 

possible to broaden a space near the other electrode, and 

hence to facilitate the e"iectrical connection of th·e 

other electrode to a power source. 

According to a seventh aspect of the present 

invention, there is provided a meth~d of f·abricating a 

semiconductor device, including the steps of: stacking a 

plurality of semiconductor layers a~d providing a first 

electrode and a second electrode on the same side in the 

stacking direction, to forni a semiconductor element; and 
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disposing the semiconductor element on the conductor 

mounting board while fixing one of th~· first electrode 

and the second electrode on the conductive mounting board. 

With this configuratioµ, it is possible tQ easily 

fapricate the semiconductor device of the present 

invention, and hence to easily.realize the semiconductor 

device of th~ present invention. 

In the above fabrication method, preferably, the 

semiconductor element is located on the lower side ·and 

' I ' • 

the conductive mounting board is located on the upper 

side and in such a state the other electrode is connected 
i. 

to a pi_n by means of the wire. With this configuration, 

it is possibl~ to f~ci~itate ele~trical contiection of the 

wire, and hence facilitate the electrical connection of 

the other electrode to a power source. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing a 

configuration of a related art semiconductor device; 

Fig. 2 is a pe+spective view showing a 

configuration of another related art semiconductor light 

emitting device. 

Fig. 3 is a partially exploded perspective view 

showing· a configuratibn of.a semiconductor light emitting 
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device according to a first embod·iment of the present 

iilven tic;m; 

Fig. 4 is a perspective view of a conductive 

mounting board o·f the semiconductor light emitting device 

shown in Fig. 3. 

Fig. ? is a' perspective view of an insulating 

mounting board of the semiconductor light emitting device 

shown in .Fig. 3; 

Fig. 6 is a partial sectional view of a 

. i 
. semiconductor laser of the semico~ductor light em_i tting 

devi·ce shown in Fig. 3 ; 
;. 

Fig. 7 is. an exploded perspective view of a portion 

of a semiconduetor light emitt_ilig device according. to a· 

second embodiment·of the present 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 vi~w showing a fabrication 
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step subsequent to that shown in ~ig. 10; 

Fig. 12 i~ a persp~ctive yiew showing a fabrication 

s_tep subsequent to that shown in Fig. 11; 

· Fig. 13 is a partially exploded perspective view 

showing the entire configuration of a semiconductor light 

emitting device according to a fifth embodiment of the 

present invention; 

Fig. 14 is a partial sectional view showing a 

semiconducto~ laser of the semiconductor lighe emitting 

device shown in Fig. i3; 

Fig. 15 is an exploded perspective view .of a 

portion of a semiconductor light emitting device 

a~cording to a sixth embodiment of the present invention; 

Fig. 16 is a pers~ective ~iew_showin~ a vari~ti6n 

of the semiconductoi.device of the present invention; 

F~g. 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 sem~conductor light emitting 

de~ice according_to one embodiment of the present 

invention; 

Fig. 19 is a partial sectional view of a 

semiconductor laser of the semiconductor light emitting 
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device shown in Fig. 18; 

Fig .. 20 is a-partial exploded perspective view of a 

portion of a package of the semiconductor light emitting 

device shown in Fig.· 10·; 

Fig. 21 is a front view illustrating the positional 

relationship between a conductive mounting board and a 

semiconductor laser; 

Fig. ~2 is a perspective view showing one step of 

fabricating the semiconductor light emitting device shown 

in Fig. 18. 

Fig. 23 is a pe_rspective view showing a fabricating 
. . 

.step subsequent to that shown in.Fig. 22~ 

Fig. 24. is a pe·rspecti ve view showin~ a fabricating 

step subsequent to that shown in Fig. 23 ;: 

Fig. 25 is a front view sho~irig ~ 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 
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simultaneously with description of the semiconductor 

(First Embodiment) 

Fig. 3 shows the entire configuration of a 

semiconductor light emitting ·de;vice as a s.emiconductor 

device and a package 10 according to a first_ embodiment 

of the present invention. The semiconductor light 

emitting device includes a semiconductor laser 20 as a 

semiconductor element in the package 10. The package 10 

.. l 
has a disk shaped support 11 and a hollowed cylinder 

shaped cover body 12·. One end side of the cover body 12 

is opened and the other end side thereof is cl.osed. The 

end portion of the cover body 12 on the opep side is in 

contact with one surface of the support 1.1.· 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 semiconductor laser 20 

contained in the package 10, out .of the package 10. The 

cover body 12 is made from a metal s.uch as a copper (Cu). 

or iron (Fe) based, metal, and th.e 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 
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board 13 on which the semiconductor laser 20 is to be 

mounted is formed over one surface of the support 11. The 

conductive mounting board 13 is· adapted to electrically 

connect the semiconductor laser 20 to a power source (not 

shown) and to radiate heat generated in the se~iconductor 

laser 20. The conductive mounti.ng board:13 and the 

support 11 are integrally cast from a m~tal such.as a 

copper or iron based metal, on the surfa~es of which a 

solder film made from a solder material and having a 

thickness· of 5 µm i.s formed. Specific examples of the 

solde~ materials may include tin (Sn), lead (Pb), a tin-

. ' 
le~~ alloy, a gold (Au)-tin alloy, an indium (In}-tin 

alloy, and an indium-lead. 

As enlargedly shown in Fig~ 4, t:he conductive 

mounting board 13 has, ·on the surface on which the 

semiconductor laser 20 ~s to be mounted, a recessed 

portion 13a and a projecting portion 13b. These recessed 

portion 13a and the projecting portion 13b are parallel 

to the surface of the support 11. The size of each of the 

reces.sed portion 13a and 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 
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surfaces ~f the recessed portion ~3a and the projecting 

portion 13b is set at 300 µm. Iri addition, the thickness 

of the conductive mounting board 13 in the direction . -

perpendicular to the mounting surface o·f the conductive 

mounting board. 13 may be suitably. determined depending on . . 

the size of the cover body 12, howev~r, it is preferred 

to make it as large as possible in order to increase the 

heat radiation effect. 

An insulating mounting board 14 is mounted on the 

recessed portion 13a of the conductive mounting hoard.13. 

As enlargedly shown _in Fig. 5, the insulating.mounting 

board 14 has an insulating board -14a made from an : 

insulating ·material such as aluminum nitride {AlN), boron 

nitride (BN), or silicon carbide (Si.C}. 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 soo· nm on the insulating board 14a in this 

order. A wiring portion 14c is formed on the surface, 

opposed to the conductive mounting board 13, of the 
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insulating board 14a. The wiring·portion 14c is formed by 

stacking a titanium layer having a thickness of 100 nm, a 

platinum layer having a thickness of 200 nin, and a gold 

layer having a thickness of SOO nm on the insulating 

board 14a in this order. 

A sol_der adhesive layer 14d made ·from a solder 

material is provided on a portion of the surface, opposed 

to the insulating board laye~ 14a, of the wiring portion 

14c, which s<;>lder adhes_ive layer 14d is adapted to be 

adhesively bonded to the semiconductor laser 20. The 

thickness of the solder adhesive ·1ayer 14d is preferably 

set at a value of 4 µm or mo~e for ensuring a sufficient 

adhesive strength of the solder adhesive layer 14d. The 

solder mat~rial for forming the solder adhesive layer 14d 

may be the same as that for forming the -solder film of 

the conductive ~9unting board 13, however, tpe solder 

material. is preferab1y 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 I and the semiconductor laser 

20 to each other, the insulating mounting board 14 is 
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less in thermal conduction than the conductive mounting 

board 13. The soldering temperatures of the·· above solder 

materials become lower in the order of In-Sn alloy (for 

example, 52 wt% In and 48 wt% -Sn), In-Pb alloy (for 

example, 75 wt% In and 25 wt% Pb), Sn-l?b alloy (for 

example, 50 wt% Sn and so wt%. Pb), Sn, Au-Sn alloy .(for 

example, 80 wt% Au and 20 wt% Sn), and Pb. For example, 

if the solder film on the surf ace of the conductive 

mounting board 13 is made from Sn, the solder adhesive 

layer 14d of the insulating mounting board 14 is 

·preferably made from a Sn-Pb. all.oy. 

·The size of the insulating mounting_ board 14 is set 

such that the width in the direction parallel to the 

surf·ace of the support 11 is O. 8 min each and the· depth in 

the ·direction perpendicular to the· surf ace o~ t~e support 

11 is 1 mm. The thicknes~ 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. heig_ht 

between the mounting surfaces of. the recessed portio~ 13a 

and the projecting portion 13b of the conductive mounting 

board 13. Here, since the diffe~ence in height between 

the mounting surfaces of the recessed portion 13a and the 

projecting portion 13b is set at 300 µm, the thickness of 
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the insulating mounting bo~rd 14 ·is preferably set at a 

value of 300 µm or more. For the purpose of ensuring the 

insulation of the insulating mounting board 14 against 

the conductive mounting board 13, the thickness of the 

irisulating mounting board 14 is preferably set at a value 

of 500 µm or more. 

AS shown in Fig. 3~ the support 11 is provided with 

a pair of pins 15 and 16 extending from inside to outside 

of the cover body 12. E~ch of the pins 15 and 16 is made 

from a metal such as a copper or iron. based metal" and the 

surface thereof is coat_ed with_ a thin film. made ·from gold. 

Insuiating rings 15a_ and i6a made from glass are inserted 

between the support 11 and the pins 15 and 16, 

re spec ti vely, for electrically insulating the suppc)rt 11 

from the pins 1s· and. 16. Th~t is to say, the conductive 

mounting board 13 is electrically insulated f.rom the pins 

15 and 16. One end of a wire 17 made from gold having a 

thickness of 20 µm is connected to the pin 15, and the 

other end of the wire 17 is connected to the wiring 

portioµ 14c of the insulating mo.unting board 14 for 

electrically connecting the pin 15 to the wiring portion 

14c. The support 11 is also provid~d with a pin 18 which 

is electrically con~ected _to both the support 11 and the 

conductive mounting board 13. 
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As shown in Fig. 6, the semiconductor laser 20 is 

formed by sequentially stacking a buffer layer 22a, a 

·backi~g layer 22b, a mask layer 23, a coating·growt~ 

layer 24, an n-type semiconductor layer 2s·as a first 

conductio~ type semiconductor layer, an active layer 26, 

and.a p-t:YPe semiconduc):or layer 27 as a second 

conduction type semiconductor layer on one surf ace of a 

·pair of opposed surfaces of a substrate 21 in this o·rder. 

The. substrate 21 is formed of a sapphire having a 

thickness 'in the stacking di~eciion (her~inafter, 

referred to simply as "thickness"} of 300 µm, and the 

buffer.layer 22a i~ formed on the C-face of the substrate 

21. 

The buffer layer 22a·, which has a thickness of 3 0 

nm, is made from an undoped GaN. -The baqking layer 22b, 

which has a thickness of 2 µm, is made from a crystal of 

undoped GaN. The.mask layer 23, which has a thickness of 

0.1 µm, is made from silicon nitride (~i02 }. The mask 

layer 23 has a plurality of stripe-shaped openings 23a 

extending in the direction· perpe.ndicular to the paper 

plane in Fig. 6, a~d a plurality of stripe shaped mask 

portions 23b eacb formed between adjacent two of the 

opening~ 23a. The coating. growth layer 24 grows laterally 

on the mask layer 23, to.thereby cutoff penetration of 
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dislocations from the backing layer 22b. The coating· 

growth layer 24, which has a thickness of 10 µm, is.made 

from undoped GaN. 

The n-type semiconductor layer 25 is formed by. 

stacking ari n-side contact layer 25a, an n-type clad 

layer 25b, .and a f~rst guide layer 25c_on the coating 

growth layer 24 in this order. Then-side contact.layer. 

25a, which has a thickness of 3 µm, is made from n-type. 

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

The n-ty~e clad layer 25b~ which.has a thickness of 1 µm, 

is made from· a mixed .crystal, n-type .Al0 • 1Ga0 • 9N doped with 
i. 

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

2Sc, which has a thickness of 0.1 µm,_ is made from n-type 

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

The active iayer 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, In0 • 15Ga0 • 85N, and a barrier layer 

having a thickness of 4 nm and made from a mixed crystal, 

In0 • 02Ga0 • 98N. The active l.a:Yer 26. functions as a· light 

emitting layer. For example, upon laser oscillation, the 

emission wavelength is set at about 405 nm. 

The p-type semicondµctor layer 27 is formed by 

stacking a deterioration·preventive layer 27a, a second 
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guide layer 27b, a p-type clad layer 27c, and a p-side 

contact layer 27d on the active layer 26 ·in this order. 

The deterioration preventive layer 27a, which has a 

thickness'of 20 nm, is mad~ from a mixed crystal, p-ty.pe 

Al0 _2Ga0 • 8N doped with a p-type impurity such as magnesium 

(Mg) . The second guide layer 27b, which has a thickness 

of 0.1 µm, is made from p-type GaN doped with ~.p-type 

impurity such as magnesium. The p-type clad layer 27c, 

which has a thickness of 0.8 µm, is made from a mixed 

crystal, p-type Al 0 • 1Ga0 • 9N doped with a p-type impurity 

such as magnesium. The p- side contact layer 27d, which 

has a thickness of 0.5 µm, is m~de 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 2Sa. 

The n-side electrode 28a is formed by stacking a titanium 

layer, an aluminum (Al) layer, and a go·ld layer on the n­

side contact layer 25a in this order and alloying these 

metals by heating, to be thus el~ctrically connected to 

the n-side contact layer 25a. A p-side electrode 28b as a 

second ele~trode is provided on the surface, opposed to 

the active layer 26 in th~ stacking direction, of the p­

side contact layer 27d. ·The p-side electrode 28b is 
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formed by stacking a nickel LNi) ·layer and a gold layer 

on the p-side contact.layer 27d in this orde~ and 

alloying these metals by heating, to be thus electrically 

connected to the p-side contact layer 27d. The p-side 

electrode 28b is formed into a stripe shape extending in 

the direction perpe.ndicular to t;:he paper plane -in Fig. 6. 

for current constriction, and. a ·region of the active 

layer 26 correspondin~ 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 end_s of 

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

reflector .film 29 ·is formed by a,lternateiy_ stacking 

silicon nitride films and zirconium oxide (ZrO) films. 

The ref 1ectance of one reflector film 29 is set at a low 

value and the reflectance of the other reflector film 

(not showri) 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 reflecto~ film 29 as a laser be~m. 

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-
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side electrode 28a is in contact ·with the solder adhesive 

layer 14d of the insulating mounting board 14 and the p-. . . .. . 

side electrode 28b is in contact with the projecting 

portion 13b of the conductiv·e mounting board 13 .· To l:;le 

more specific, the n-side electrode ,28a is connected to 

the power source (not. shown) ~Y · mean's of the pin J.S via 

the wiring portion 14c of the insulating mounting board 

14 and the wire 17, and the p~side electrode 28b is 

electrically connected to the power source (not ~hown} by 

i 

·means of the pin 18 via the ~onductive mounting board 13. 

The reason why the p-side electrode 28b is in contact 
,_ 

with the conductive mounting board 13 is that· the actlve 

layer 26 acting as a main neat generation source_ is 

disposed between the p-side electrode 28b and the 

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 configurations are fab~icated in accordance 

with the following p~ocedure: 

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 
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prepared. A buffer layer 22a made from undoped GaN and a 

backing layer 22b made from undoped GaN are· allowed to 

Sequentially grow on one surface (C-face)· of the 

substrate 21 by MOCVD (Metal Organic Chemical Va_por 

Deposition). A mask layer 23 having a plurality of s,tripe 

shaped mask portions 23b made from silicon dio~ide is 

selectively formed on· the backing layer 22b b.y CVD 

(Chemical Vapor Deposition) .. A coating_growth layer 24 

made from undoped GaN is allowed to laterally grow on the 

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 Al0 • 1Ga0 • 9N 

(mixed crystal), a first guide· layer 2Sc made from n~typ~ 

GaN, an active layer 26 made ·from undoped GainN (mixed 

crystal), a deterioration preventive. layer 27a made from 

p-type Al 0 • 2Ga0 • 1N (mixed crystal), a second· guide lay.er 27b 

made from p-type GaN, a p-type clad layer 27c made from 

p-type Al0 • 1Ga0 • 9N (mixed crystal), and a ·p-side contact 

layer 27d made from p-type GaN are allowed to 

sequentially to grow on the coat.ing 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·2jd, the·p-type qla~ layer 27c, 
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the second guide layer 27b, the d·eterioration preventive 

layer 27a, the active layer 26, the first guide lay~r 25c, 

and the n-type clad layer 25b are selectively removed in 

sequence correspondingly to a formation position of an n~ 

side electrode 12 by lithography, to expose the n-side 

co;itact layer 25a.· An n-side EHectrode 28b is then 

selectively formed on the n-side contact layer 25a. After 

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

28b is selectively formed o~ the p-side·contact layer 27d. 

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

then each alloyed by heating. 

After forming tlie n-sid·e electrode 28a: and the p-. 

side el'ectrode 28b, the substrate 21 is divided, in the 

~irection 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 ar~ 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 ~irection parallel to the 

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

having a specific width corresponding to that o·f each 

semiconductor' laser format.ion region, to form a 

semiconductor laser 20. 
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After that, a support 11 and a conductive mounting 

board 13 having a recessed portion 13a and a projecting 

portion lJb are integrally cast, and a solder film·is 

vapor-deposited on the surfaces of the support 11 and the 

condu~tive mounting board 13. Pins 15, 16 and 18 

separately formed ~re mounted to_ the support 11. Then, an 

insulating board 14a is sepa.rately formed, and an 

adhesive layer 14b is v~por-deposited on one surface of 

the insulating board 14a and a wiring portion 14c and a 

solder adhesive layer 14d are sequentially vapor-
. -

deposited on· the other surface of the insulating board 
;. 

14a, to form an insulating mounting b~ard 14. After 

forming the insu~ating mounting board 14, ·the conductive 

mounting board 1·3 integra1:ed with the support 11 is put 

·1n 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 sem~conductor laser ~O is brought 

into contact with· the projecting portio.n 13b of the 

conductive mounting board i3 and. the ~-side electrode 28a 

of the semiconductor laser 20 is brought into contact 

with the solder adhesive layer 14d of the insulating 

mounting board 14. 

The conductive mounting board 13 is heated for 5 to 
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20 seconds up to a t~mperature ranging from 240 to J00°C 

and held at the temperature for 10 to 60 seconds by the 

heating apparatus {not shown). With this heat-tr.eatinent, 

the solder film of the conductive mounting board 13 is 

melted to adhesively bond the conductive mountin~ board 

13 to the insulatin~ mounting board 14 and also to· 

adhesively bond the conductive· mounting board 13 to the 

p-side electrode 28b of the semiconductor laser 2~, and 

simultaneously· the solder adhesive layer 14d of the 

insulating mounting board 14 'is melted to adhesively bond 

the insulating mounting board 14 to the n-side electrode 

28a of the.semiconductor laser 20. 

In this case, by setting the mel~ing point of a 

solder mat~rial of the solder adhesive layer 14d of ·the 

insulating.mounting board 14 to be lower.than that of a 

solder material of the solder film of the conductive 

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 (N2 ). or hydrogen gas (H2 ) or 

a mixed gas thereof for preventing oxiqation 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 
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14 and the semiconductor laser 20 from being deviated due 

to the surface tens~on of the solder materials. 

A wire 17 is then laid out to .connect the wiring 

portion 14c of the insulating mounting board 14 to the 

pin 15. After that, a cover body 12 separat.el:Y. formed is 

disposed on the support 11 in .a~ dried nitrogen 

atmosphere, thereby completing fabrication of the 
. . 

semiconductor light emitting device and the package 

thereof as sbown in Fig. 3. 

The functions of the semiconductor light emitti_ng 

dev-ice and the package 10 thus obtained will be described 

below. 

In the semiconductor light emitting device, when a 

specific voltage is·applie4 between then-side electrode 

28a and the p-side electrode·2ab of the semiconductor 

laser 20 via ~he pins 15 and 18 of the ~ackage 1~, a 

current is injected into the active layer 26 to cause· 

light emission by recombination of e-lectrons with 

positive holes. The light is reciprocated between the 

pair of reflector films 29 to b~ 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 ~indow 12a of the package 10. 
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At this time, in the semiconductor la~er 20, he.at 

generation occurs mainly at the active layer 26. In this 

e.mbodiment, since the ·conductive mounting board 13 is . . 

directly connected to the p-side electrode 28b to shorten 

the distance between the active layer 2.6 and the 

c.onductive mounti.ng board 13,. heat gene·rated in the 

active layer 26 is positive°ly radiated. via the conductive 

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 this embodim·ent, since. the insulating 

mounting board 14 is dispos~d on the recessed portion 13a 

of the conductive mounting board 13 and the n-side 

electrode 2Ba ·is electrically connected to the wiring 

porti9n 14c of the insul~ting mounting board 14, the 

insulation between the conductive mounting board 13 and 

th~ wiring portion 14c 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 s~miconductor 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 
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26 and the conductive mounting board 13 can be shortened, 

and consequently, _heat g~nerated in the active layer 26 

can be positive~y ~adiated via the conductive mounting 

board 13. As a result, it is possible to suppress the 

temperature rise of the semiconductor laser ,20 and. to 

stably operate th.e semiconductor" las.er 20 for_ a long-

period of time, and hence to improve the reliability of 

·the· semiconductor light emitting device. 

Also since the insulating mounting board 14 is 

dispo_sed on the recessed portion' 13a of. the conductive 

mounting board 13 and.the n:..side electrode 28a is 
:~:: 

connected to the wiring portion 14c of the insulating 

moun~iµg board 14, it is possible to ensure ~nsul~tion 

between the conductive mounting board 13 and 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 th.e projecting portion 

13b are formed on the conductive. mounting board 13 and 

the insulating mounting boa~d 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 lase~ 20 by disposing 
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the n-side electrode 28a of the &emiconductor laser 20 on 

the wiring portion provided on the insulating mounting 

board i4 and disposing th~ p-side electrode 28b on the 

conductive mounting board 13. Also it i_s possible to 

positively radiate ~eat generated.in th~ active layer 26 

of the semiconductor laser 20 via.the conductive mounting 

board 13. 

(Second Embodiment) 

Fig. 7 shows a portion of a semiconductor light 

emitting device and a portion of a package according to a 

second embodiment of the present invention. The 

semiconductor light emitting device a~d the package in 

this embodiment have the same configurations and the 

functions of those in the first embodiment, except.that a 

separat_ing portion 33c is provide·d on. a conductive 

mounting board 33. And also they can be fabricated· in the 

same manner as that in the first embodiment. In 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 

detailed explanation thereof is omitted.· 

The separating portion 33c i~ formed between a 

recessed portion 13a and ~ projecting portion 13b formed 

on the mounting surface of the conductive mounting board 
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33 in such a manner as to have a ·median height between 

heights of the recessed portion 13a and the projecting 

portion 13b. The separating portion 33c is adapt~d ta 

separate the conductive mounting boa~d 33 from an 

insulating mounting board 14 with a gap kept therebetween, 

thereby preventing short-circuit between the. n-side 

electrode 28a and the p-side electrode 28b of the 

semiconductor laser 20. 

In this way, according to this embodiment, since 

the separating portion 33c 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 ~irst 

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 tne 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 43d is provided on a conductive mounting board 43, 
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having the same functions as those in the first 

embodiment and can be fabricated in the same manner as 

that in the first embodiment. Accordingly, parts 

corresponding to those in the first and second 

embodiments ~re designate.d by the sam~ reference numerals 

as those in the first and second embodiments, and the 

detailed description thereof is omitted. 

The position fixing po.rtion 43d is formed on the 

mounting surface of the conductive ·mounting board 43 in 

such a· manner as. to proyide a recessed portion 13a 

between a projecting portion 13b and the position fixing 
i. 

portion 43d. The positioi fixitig portion 43d pr6jects 

upwardly fr6m ~he reces~ed portion 13a, and holds an 

insulating mounting board 14 between a separating porti·on 

33c and the position fixing portion 43d for preventi~g 

.the position of the insu~ating mounting board 14 from 

being deviated upon soldering the insula~ing mounting 

board 14 to the conductive mounting board 13. 

In this way, according to this embodiment, since 

the position fixing portion 43d .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 ~a~e eff~cts as those 
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obtained in the first embodiment,· but also to easily and 

accurately dispose the insulating mounting board 14 on 

the conductive mounting board 43. 

{Fourth E~bodiment) 

Fig. 9 shows a portion of a semiconductor light 

.emitting device an~ a portion of a package according to a 

fourth embodiment of the present invention. The 

semiconductor light emitting ·device and the package in 

this embodiment have the same configurations and the 

functions as th.ose in the firs.t embodiment, except that 

th,e configur~tions of a conductive mounting board 53 and 

an ins~lating mounting board 54 are different from those 

in the first embodiment. Accordingly, parts corresponding 

to tho.se in the first embodiment are designated by the 

same reference numerals as thos·e in the first embodiment, 

and the detailed explanation thereof is omitted. 

The conductfve 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 f.ormed on the surfaces of 

the conducti.ve 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 
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layer 53e_is adapted to adhesively bond a p-side 

electrode 28b of a semiconductor laser 20 to the 

projecting portion 13b. The other configuration 9f the 

conductive mounting board 53 is the same as that of the 

conductive mounting board 13 4escribed in the first 

embodiment. 

The insulating mounting board 54 -has an insulating 

board 54a made from silicon dioxide being formed on a 

recessed portion 13a of the conductive mounting board 53 

by ·deposition. A wirin~ portion 54c is provided on the 

side, opposed to the conductive mounting board 53, of the 

insulat~ng ·board 54a. The wiring portion 54c is formed by 

stacking a· titanium _layer having a thickness of 5-0 nm and 

a _gold iayer having a thickness of 500 nm on the 

insulating bo_ard 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 54d 

may be different from that for forming the solder 

adhesive layer 53e, however, the solder material is 
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preferably the same as that for forming the solder 

adhesive layer 53e in order to form the solder adhesive 

layer 54d together with the. solder adhesive layer 53e at 

the same step in the fabrication method to be described 

later. The, thickness of the solder adhesive layer 54d is 

set at the same value as. that of the solder adhesive· 

layer 14d in the first embodimen~. The size of the 

insulating mounting board 54 is set at the same value as 

that of the_ insulating mount~ng board 14 in the first 

embodiment . 

. The semiconductor li~ht emitting device and the 

package having the above configurations are fabricated in 

the :following procedur~: 

First, a s_emicoiiductor laser 2 0 is formed ·in th~ 

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 suppor~ 11 and the cogductive mounting board 53 

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

opening 61a formed correspondingly to a recessed portion 

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

conductive mounting board 53 with the opening 61a aligned 
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with the recessed portion 13a. In this case, it may be 

desirable that one side of the opening 61a be positioned 

at the boundary between the recessed portion 13a and a 

projecting portion 13b of the conductive mounting boar·d 

53. After that, silicon dioxide is vapor-deposited from 

0 . .· . 

above onto the mold 61 at 200C by the electron beam 

evaporation process, to form an .insulating board 54a on a 

crosshatched portion in Fig. 10. In addition, the size of 

the opening 61a of° the mold 61 is preferably larger than 

that of the recessed portion 13~ .. The reason for this is 

that if the siz·e of the opening 61a is smaller than that 

of the recesse.d ~ortion_ 13a, the size ·of an insulating 

mounting board 54 becomes smaller, thereby making it 

impossible to prevent 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 

61a in the direction parallel to· the support 11 is set at 

0.8 mm, and the 4epth of the opening 61a in the direction 

perpendicular to the support 11 is set at 1.1 mm. 

After forming the irisulating board 54a, as shown in 

Fig. 11, a mold 62 paving an opening 62a formed 

correspondingly to the insulating s~bstrate 54a is placed 

on the conductive mountin~ board 53 .with the opening 62a 

aligned with the insulating board 54a. Then, titanium, 
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platinum and gold are sequentially vapor-deposited from 

above onto the mold 62, to form a wiring portion 54c on a 

crosshatched portion as shown in Fig. 11. In addition, 

the size of the opening 62a is preferably smaller than 

that of the opening 61a of the mold 61 for preventing 

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 62a is set at 0.7 mm and the 

depth ther~of is·set at 1.0 mm. In other words, the 

o.pening 62a of the ·mold 62 is positioned inside ·o.f the 

opening 61a of the mold 61. 

After forming the wiring portion ·54·c, as shown in 

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

correspondingly to the wiring portion s·4c and having an 

opening 63b formed corr.espon"dingly 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 53e at crosshatched portions as shown in 

Fig. 12. In addition, the size of the opening 63a is 
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preferably smaller than that of the opening 61a of the 

mold 61 for preventing short-circuit between the n-side 

electrode 28a and the p-side electrode 28b of the 

semicondu-ctor laser -20. Here, the width of the opening 

63a is set at 0.35 mm and the.depth thereof is set at 1.0 

mm. In other worqs, the. opening 63a 9f the mold 63 is -. 

positioned inside of the ope1:l'ing 61a of the mold 61. The 

size of the opening 63b is set such that the width is 

0.80 mm and the depth is 1.0 mm. 

After forming the' sol.der. adhesive layers 53e and 

54d, pins 15, 16. and 18 ~eparately formed are disposed to. 
i. 

the support 11. Then, the semiconductor laser 20 is 

disposed on the conductive mounting_board 53 and the 

insulating mounting 'hoard 54 in the· same manner as that 

·described in the first embodiment .. After· that, like the 

first embodiment, a _wire 17 is laid oµt· 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-qeposition, it is possible-not only to obtain 
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the same effects as those obtained in the first 

embodiment, but also to easily form the ins~lating 

mounting board 54 at a low cost. 

(Fifth. Embodiment) 

Fig. 13 shows the entire configurations of a . . ! 

semiconductor light emit~ing devi~e and 'a package 70 _ 

according to a fifth embqdiment of the present. invention. 

The semiconductor light emitting device and the.package 

70 in this embodiment have the same configura.tions as 

those described in the first embodiment/ except that the 

configuration of a semiconductor laser .80 is different 
i. 

from that ln the first eigbodimen·t and correspondingly the 

configurations of a condu~tive mounting board 73· an~ an 

insulating· mounting boar~ 74 are different from those in 

the first embodiment. In this embodiment, parts 

~orresponding to those in the first embod·iment 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 Fi9. 14, the semiconductor 

laser 80 has, on one surface of the same substrate 81, a 

plurality (two in this embodiment) of light emitting 

port~ons aoa and 80b arranged in the direction 

perpendicular to the resonator orientation. It should be 
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noted that the resonator is oriented in the direction 

perpendicular to the paper plane in Fig. 14. The 

substrate 81, which has a thickness of about 100 µm, is 

made from semi-insulating GaAs. The light emitting 

portions 80a and 80b are formed on the (100) face of the 

substrate 81. 

Each of the light emitting portions eoa and 80b 

having the same structure is formed by sequentially 

Stacking a buffer layer 8.2 I an n- type semiconductor layer 

83 as a first conduction type semiconductor layer, an 

active layer 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 
. . 

has a thickness of 50 nm, is made from ri-type·GaAs doped 

with an. n-type impurity such as silicon (Si) or selenium 

(Se), res~ectively. 

The n-type semiconductor layer 8~ is formed by 

s~acking 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 µm, is made from 

a mixed crystal, n-type Al 0 • 40Ga0 • 60As doped with an n-type 

impurity such as silicon or seleniu~. The first guide 

layer 83b, which has a thickness of 10 nm, is made from a 

mixed crystal, n-type Al 0·• 17Ga0 • 83As doped with an n-type 
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impurity such as silicon or selenium, respecti~ely. 

The· active layer s4·, which is made from a mixed 

crystal, un.doped AlGaAs, has a mu].tiple quantum well 

structure composed of a well layer having a thickness of 

10 nm and ma·de from Al0 • 0.,Ga0 • 93As a~d a barrier layer having 

a thickness of 5 nm and made from ·A1 0 • 11Ga0 • 83As. The active 

layer 84 in each of 'the light emitting portions 80a and 

80b functions as a light emitting layer which emits light 

having a wavelength of about 790 nm, respectively. 

The p-type semiconductor layer 85 is formed by 

s~quentially stacking a second guide layer 85a, a p-type 

clad layer 85b and a cap layer 85c on the active layer 84 

. in t.his order. The second guide layer 85a, which has a 

thickness of 10 nm, i.s made from a _mixed crystal, p- type 

Al 0 •17Ga0 • 83As doped with a p- type impurity such as zinc (Zn)°. 

The p-type clad layer 85b, which has a thickness of 1.0 µ 

m, is made from a mixed crystal, p- type Al 0 • 40Ga0 • 60As doped 

with a p~ type impuri_ty sue~ as zinc. The cap· layer 85c, 

which has a thickness of 50 nm, is made from p-type GaAs 

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 cla~ layer 85b in the stacking 

direction. To be more specific, the portion of the p-type 
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clad layer 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 layer 86, which ha.s a thickness of· 700 nm, 

and is made from n-type GaAs doped with an .n-type 

impurfty such as silicon or selenium, ;respectbrely. 

Each of the ligh~ emitting 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 i~ provided in·the 

stacking·direction, of then-type clad layer 83a. ·Then­

si.de electrode 87a is formed by sequentially stacking a 
i . 

. gold-germanium (Ge} alloy layer, a nickel layer, and a 

go_ld layer on the n-type clad layer. 83a in this order, 

and alloying the layers by heating. The n-side electrode 

87a is electrically connected: to the n-type clad layer 

83a, respectively. 

Each of the light emltting portions 80a and 80b has 

a p-side e~ectrode 87b as a second electrode on a portion, 

on the side opposed to the active layer 84 of the cap 

layer BSc. The p-side electrode_ 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 h~ating. The p-side electrode 87b is 

electrically connected to the cap layer 85c, respectively. 
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The reason why the n-side electrode 87a and the. p-

side electrode 87b are formed on the same side .in the 

stacking direction is that the distance between each 

electrode.and the active layer 84 is shortened to make 

the responsivity of each of the· light emitting portions 

80a and 80b enhanced. Further, in the light emitting . 

portioni 80a and 80b, the two p-side electrodes 87b are 

adjacent to each other, and the two n-side electrodes 87a 

are disp~sed 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 reflec.tor . films 88 (only one is shown ._in Fig. 

14) at end portions in the resonator orientation. One 

reflector fi1m:a0, having a low reflebtance, ·is made from 
. . 

aluminum oxide· (Al20 3 ) • The other reflector f"ilm (not 

shown), having a high reflectance~ is fo~med by 

alternately stacking aluminum oxide· layers and amorphous 

silicon layers. Light generated from the active layer 84 

is reciprocated between the p~ir of reflector films 88 to 

be amplified, and is emitted fr~m qne reflector film 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 

recess~d portions 73a and one projecting portion 73b 
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provided therebet~een. The pair of recessed portions 73a 

are formed cor·respondingly to the n-side electrodes 87a 

of the semiconductor laser 80, and the projecting portion 

1::rt> is formed corresppndingly, to the p-side electrodes 
. :. . ..... ::;...:· .. ·"".: ··,:· ~ ,. ~~~ .. j::·· . 

~~i7b Qf the semiconductor laser 80. The size of each 

recessed portion ~3a is set such that the width is 0.2 mm 

and· the depth is 1, mm, and the size of the profecting 

portion 73b is set such that the width is 0.4 mm and the 

depth is 1 mm. A difference in height between the 

i .. 
mounting surfaces of the recessed portion 73a and t;he 

projecting portion 73b is 300 µm. The sizes of each of. 
i. 

recessed p~rtions 73a miy be different from each othe~, 

however, they ar~ preferably identical to each other in· 

order to reduce the number of kinds of insulating 

·mounting boards 74 to be mounted on the recessed portions 

73a, thereby improving 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 b9ard 74 of the package 70 

_is disposed on each of the pair of the recessed portions 

73a of 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 
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insul~ting board made from an ins·ulating material; an 

adhesive layer formed on the surface, on the conductive 

mounting board 74 side, of the "insulating board; a wiring 

portion formed on the surface, opposed to the conductive 

mounting board 73, o~ the insulating board; and a solder 

adhesive laye~ formed on a ·portio~ of the surface, 

opposed to the insulating board, of the wiring portion. 

The configuration of the insulating mounting board 74 is 

the same as that of the insulating mounting board 14 in 

the first embodiment
1
• The size of the insulating mounting 

board 74 is set such that the width is 0 .. 2 mm and the 
i. 

depth is 1 inm. -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 conduc~i~e mounting board 73. That is 

to say, the n-side electrode 87a of the light emitting 
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porti.on 80a is connected to a power source (not shown) 

from the pin 16 by way of the wiring portion provided on 

the insulating moun.ting board 74. and the wire 77, and tqe 

n-side elec~rode 87a of the light emitting ~ortiori 80b is 

connected to a power source (not shown} from the pin 15· 

by way of the wiring portion provided 9n the insulating 

mounting board 74 and the wire 17. On the other hand, the 

p-side electrodes 87b of the light emitting portions 80a 

and BOb are connected to a power·source (not shown) from 

the pin 18 by way o·f the conductive mounting board 73, 

respectively. 

In this embodiment, since each p-side electrode 87b 

including the activ~ layer 84 between the substrate 81 

and the 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 GaA~ 

and having a plurality of .semiconductor laser formation 

regions is prepared. A buffer layer 82 made from-n-type 
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GaAs; an n-type clad layer 83a made from a mixed crystal, 

n- type Al0 _, 0Ga~._,0As; a first guide layer 83b made from a 

mixed crystal, n-type Al0 • 17Ga0 • 83As;. an ·active layer 84 made 

from a mixed crystal~ undoped AlGaAs; a second guide 

layer 85a made from a mixed crystal, p-type Al017Ga083As; . . . . 

and part of a P:-type clad layer 85b made from a mixed 

crystal, p-type Al 0 .uGa0 • 60As are allowed to sequentially 

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 th~ p-type clad layer 85b 

by MOCVD. After selectively growing the c~rrent bloqk 

layer 86, the remainder of the p-type clad 1ayer 85b made 

from a mixed crystal, p-type Al 0 .,0Ga0 • 60As and a cap layer 

85c 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.guid~ layer 85a, the active 

layer 84, the first guide layer 83b, the n-type clad 

layer. 83a, and the buffer layer 82 ~re selectively 

removed in sequence corre~pondingly to formation 

positions of light emitting portions 80a and 80b by 



54 

lj.thography, to separate the light emitting portions 80a 

and 80b from each other. 

After separating the light _emi tt_ing portions 80a 

.and 80b from each other, the cap layer 85c, the current 

block layer 86, the p-type clad ~ayer 8.Sb, the second 

guide layer 85a, ~he activ_e layer 84, the fir~t guide 

layer 83b, and part of the· n-type clad layer 83a are 

selectively removed in se_quence correspondingly to 

formation positions of n-side electrodes 87a in the light 

emitting portions 80a and· 80b .by; lithography, to expose 
. . 

the n-type clad layers 83a in the light emitting portions 
i. 

80a and 80b. Then, the n-side ·electrode 87a is 

selectively formed on each n-type clad layer 83a, and 

then,a p~side electrode 87b is selectively formed on each 

cap layer 85c. After that, the n-side electrodes 87a and 

the p-side ,electrodes 87b iri 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 substrate 81 is divided in the 

direction perpendicular to.the r~sona~or 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 
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81 of each part is divided in the direction parallel to 

the resonator orientation into parts-each having a_ 

specific width corre~pondirig to the width of each 

semico~ductor laser formation region. In, this way, the 

semiconductor laser 80 is obtained. 

Next, like the first _embo~iment, ~ suppo'rt 11 and a 

conductive mounting board 73 are integrally cast, and a 

solder film is vapor-deposited on the surfaces of the 

support 11 and the conductive mounting board 73. Pins 15, 

16 and 18 -separat.ely formed _are disposed on th~ support 

11. Subsequently, like the first embodiment, insulating 
;. 

mounting boards 74 are separately formed. 

After forming the insulating mounting boards 74, 

like the first embodim~nt, the insulating mounting board 

74 is mounted on a recessed portion 73a of each 

_conductive mounting board 73, and each p-side electrode 

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 l~yer of each insulating 

mounting board 74. The assembly ·is heated by a heating 

appatatus (not shown), so that a solder film of the 

condu~tive mounting board J3 is melted to adhesively bond 

each insulating mounting ·board 74 to the conductive 
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mounting board 73 and to adhesively bond eacJ:i p-side 

electrode 87b of the semiconductor laser 80 to ~he 

conductive mounting board 73. Besides, the solder 

adhesive layer of each insulating mounting board 74 is 

melted to adhesively :bond each n-side electrode 87a of 

the semiconductor laser 80 to each insulating mounting 

board 74. 

After that, a wire 17 is laid out to connect a 

wiring portion of one insulating mounting board 74 to the 

pin 15, and ·a wire 77 is l~id out to connect a wiring 

portion of the other insula~ing mounting board 74 to the 

pin 16. After ~onnecting the wires 17 and 77, like the 

first e~bodiment, a cover body 12 separately formed is 

disposed to the support 11. In this way, ~he 

semiconductor light emitting device and the package 70 

shown in Fig. 13 are formed. 

The functions of the semi"conductor 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 so. via the pins 15, 16 and 18 of 

the package 70, a current is injected in the associated 
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active layer 84 of the semiconductor laser 80, to cause 
. . . 

light emission b:Y !~.combination of electrons with 

positive holes. Light· thus generated is rec.iprocated 

between the pair of reflector films 88 to be ampli.fied, 

and is emitted from one reflector film 88 as a laser beam. 

The laser beam thus ~mitted from the semiconductor laser 

80 is extracted outwardly from the package 70 via an 

extraction 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 the light emitting portions 80a and 80b. In this 
;, 

embodiment~ since each p-side electrode 8Jb is directly 

connected to the conductive mounting board 73 and thereby 

the distance between each active layer 84 and the 

cond~ctive mounting board. 73 is· shortened, and thus heat 

generated in each active layer 84 is positively radiated 

vi~ 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 he.nee 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 
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conductive mounting board· 73 and each n-side electrode 

87a is electrical.ly connected to the wiring portion 

provided on the insulating mounting board 74, it 'is 

possible to ensure el~dtrical insulation between the 

conductive mounting board 73 and the wiring.portion, and 

hence to prevent short-circuit between the.n-side .. 

electrode 87a and the p-side electrode 87b. In addition, 

it is possible to ensure electrical insulation between 

the wiring portions provided on both the insulating 

mounting board 74, and to ensu~e 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 

ele~trode 87b is directly connected to the.conductive 

mounting board 73, the distance between each active iayer 

84 and the conductive mounting board 73 can be shortened 

to thereby positively radiate heat ~enerated 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 porti9ns 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. 

.-. 



------------------------------~-~-- ···---··------··· 

59 

Also since the insula·ting mounting board 74 is 

disposed on eac;:h __ r~~~ssed portion 73"a of the conductive 

mountin,g board 73 ·and each n-side electr_ode 87a is 

connected to the wiring portion provided on the 

insulating mounting board 74, it is possible to ensure 

electrical insulation between each wiring portion and t~e 

conductive mounting board 73, and hence to prevent short­

circuit between each n-side electrode 87a and the 

associated p-side electrode 87b of the semi.conductor 

laser 80. Further, it is possible to-ensure electrical 

insulation between the wiring portions for the light 

emitting portions ·80.a a~d 80b, and hence to ensure 

independent drive of the light emitting portions 80a and 

80b. 

According to the package 70 in this embodiment, 

since the two recessed portions 73a and the projectiµg 

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-sid~ electrode 87a and the 

associated p-side electrode 87b of the semiconductor 

laser 80 by disposing the n-side e~ectrode 87a on the 

wiring portion provided on the insulating mounting -board 

74 and disposing the associated p-side electr.ode 87b on 
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the conductive mounting board 73.· Also it is possible to 

ensure electrical insulation between both the n-side 

electrodes 87a provided in the light emitting portiogs 

80a and 80b arid hence to ensure independent dr~ve of the 

.light emitting portions 80a and 80b. Further, it is 

pos~ible ~o positively_radiate heat generated in e~ch-

active layer of the semiconductor laser 80 via the 

conductive mounting board 13. 

Although not described in detail, the semiconductor· 

light emitting device in this emb_odiment may be 

configured such that the same separating portion as that 

in the second embodiment is.provided on the conductive 

m~unting board 73. B~sides, the same po~ition fixing 

portion as that in the third embodiment may be provided 

on the conductive mounting board 73; and the insulating 

mounting poard 74 may be formed on each recessed portion 

73a of th~ conductive mounting board 73 by deposition, 

like the fourth embodiment. 

(Sixth Embodiment) 

Fig. 15 shows a port.ion o~ a semiconductor light 

emitting device and a portion of a pac~age according to a 

sixth embodiment ~f the present invention. The 

semiconductor light emitting device and the package in 

this embodiment have the -same configurations and 
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functions as those in the fifth embodiment, except that a 

semiconductor laser 100 has three or more light emitting 

portioµs lOOa and corr~sponOingly, t~e configurations of 

a conductive mounting board 93 and an insulating mounting 

board 9·4 are different from· those in the fifth embodiment, 

and they can be fabricated in the same manner as that. 

described in the fifth embodiment. Accordingly, in this 

embodiment, parts cor.responding to those in the fifth 

embodiment are designated by the same reference numerals 

as those in the fifth embbdiment,· and the detailed 

explanat~on thereof is omitted. 
i. 

The semiconductor laser· 100 has, in this embodiment, 

five light e~itting portions lOOa each of which has the 
. . 

same configuration. In these light emitting ·portions lOOa, 

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 
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are formed correspondingly.to the p-side electrodes of 

the semicohductor laser 100. The oth~r corifiguration of 

the conductive mounting board 93 is the same as that of 

the conductive mounting board 73 described in the fifth 

embodiment. 

The insulating mounting board 94, which is.disposed 

on the recessed portions 93a of the 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,.o~ the conduc~ive mounting 

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

. . 
portions 94c, which are independent from .each oth~r 

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 94d is 

formed on a portion of the surface, opposed to the 

i~sulating boa~d ~4a of ea6h wiring portion 94c. The 

materials for forming the insul_ating board 94a, the 

adhesive layer_94b, each wiring portion 94d, and each 

solder adhesive layer 94d are the same as those used·.in 

the fifth embodiment. The thickness of the insulating 
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mounti~g board 94 is the same as ·that· in the fifth 

·embodiment. 

The semiconductor laser 100 is disposed such th~t 

ea~h n-side electrode is in contact with the associated. 

solder adhesive layer 94d of the insulating mounting 

board 94 and each.p-side electrode is in ·contact with the 

associated projecting portion 73b of the conductive 

mounting board 73. While not shown, each wiring portion 

94c of the insulating mounting board 94 is connected to 

different pins. That.is to sayi according to this 

embodiment, even the ~emiconductor lase~ h~ving three or 

more light emitting portions 100a can exhibit. the same 

effect as that in the fifth embodiment. 

While not described in detail, the semiconductor 

light emitting device in this embodiment may be 

configured such that the.same separating portion as that 

in the second embodiment may be provided on the 

conductive mounting board 93; the same position ~ixing 

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 the conductive mounting board 93 by· d.eposi tion, 

like the fourth embodiment. 

While the embodiments of the present· invention have 
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been described, the present inven-tion is not limited 

thereto~ and it is to be understood that various changes 

may be made· with departing from the spirit or scope of 

the present inven.tion. For example, although each of the 

conductive mounting boarcis 13, 33, 4~, 53·, 73, 93 is. made 

from the metal, it may be made. from a conductive material 

other than the metal. 

In each of the first, second, third, fifth, and 

sixth embodiments, each of the insulating mounting boards 

14, 74 and 94 is ·made from the insul~ting material· such 

as aluminum nitride, boron nitride or silicon carbide, 
i. 

_however, it may be made fi-om a different ... insulating. 

material such as silicon dioxide, silicon nitride (Si3N,), 

aluminum oxide (Al 20 3 ), amorphous silicon~ zirconium oxide 

(ZrO) or titanium oxide (TiO). 

In the fourth_ embodiment, the insulating mounting 

board 54 is made from silicon. dioxide, however, it may b"e 

made £rom a dif£erent insulating materiai such as 

aluminum nitride, boron nitride, silicon carbide, silicon 

nitride, aluminum oxi.de, ~unorpho~s silico~, zi-rconium 

oxide or titanium oxide. 

In each of th~ embodiments, t.he re·cessed portions. 

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

93b of the conductive mounting_ boards 13, 33, 43, 53, 73 
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and 93 are each flattened, howeve·r, as shown in Figs. 16 

and 17, recessed portions 113a and ·123a and projecting 

portions 113b a~d 123b of conductive·mounting boards 113· 

and 123 may be each configured to have one or more 

reri~sses and one or more projectioris. Ho~ever, each.of a 

contact area between the conductive m9unting b~ard and 

the insulating ~ounting board and a contact area between· 

the conductive mounting board and the semiconductor 

element may be made .. large for increasing the heat 

radi6tion effect. 

In each of the embod;tment, the first cond,ucti.on 
i. 

type semiconductor layer is taken as the n.:.tyPe 

semiconductor layer 25 or 83 and "the second conduction 
. . ~ 

. , .. 
type se.miconductor 1-ayer is takeri ·as the ·p- type 

semiconductor layer 27 or 85 ,· however, the first 

conduction.type semiconducto:r: layer may be taken asap-

type semiconductor laye_r 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 i~ superior to that of the 

p-type semiconductor layer, for example, in the case of a 

compound semiconductor composed of ~ nitride containing 

nitrogen and a group III ~lement, it may be ·desirable 

that-an n-type semiconductor layer, an active layer, a~d 
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a p-type semiconductor layer sequentially grow on a 

substrate, in order to suitably obtain a desirable 

semiconductor light emitting elemen~. 

In each of tP.e first to fourth embodiments, the 

comp~u~d s.einiconductor composed of the group J;II base<;l. 

ni tFide for forming eac~ of the.· n- type s.etniconductor 

layer 25, the ·active layer 26,. the p-type semiconducto·r 

layer 27, and the like of the semiconductor laser 20 is 

exemplarily described, however, according to the present 

inve~tion, it may be replaced with a suitable compound 

semiconductor composed of a different group III based 

nitride containing nitr6gen (N) and a~ least one kind of : 

gr_oup II.I -·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 l~yer 25, the active 

layer 26, the p-type semiconductor iayer 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 presen~ in~ention, the above 

layer may be made from a different semiconduc~or. However, 

it should be noted that the present.invention is 

particularly effective to ~ se~iconductor light emitting 

device in which a semico~ductor elem~rit is configured 



67 

such that the first electrode and the second electrode 

are positioned on the same side in the stacking direction, 

more specifically, in which the semiconductor element ha-s 

the first conduction type semiconductor laye·r, the active -

layer, and the second co.nduction type semiconductor layer 

~equentially s·tackeq, and the first electrode is 

positioned on the side, on the side where the active 

layer is provided, of the first conduction type 

semiconductor layer and the second electrode is 

' 
po·sitioned on .the side, opposed to the active layer, ·of 

the s·econd conduction type semiconductol;'" layer. 

In each of the fifth and sixth embodiments·, the 

semiconductor for ~ormi:i;ig each_of then-type 

semiconductor layer 83,· the active layer'. 84, the p-type· 

semiconductor layer 85, and the like.of each of the light 

emitting portions 80a, 80b and lOOa is exemplarily 

described, however, according to the present invention, 

it may be replaced with a different s~miconductor, for 

example, a group II-V compo~nd semiconductor or a group 

II-VI compound semiconductor. 

In each of the embodiments, the configuration of 

the semicond~ctor laser is exemplirily described, howeve~, 

the present invention is not limited thereto. For example, 

the semiconductor laser of the present invention may be 



configured such that the deterioration preventive layer 

27a may not be provided; each of the first guide layer 

25c and 831;> and the second guide.layer 27b and BSa may ·be 

made .from a undoped semiconductor; or the current 

constriction may be performed in a manner different from 

that described in the embodiments. 

In each of the embodi~ents,· the semiconductor 

device is configured as a semiconductor light emitting 

device including a semiconductor laser, 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 

semiconductQr element other than the semiconductor li.ght 

emitting devi.ce. 

Additionally~ in each of the embodiments, each of 

. -
the first conduction type semiconductor layer, the active 

layer, the second conduction type semiconductor layer, 

~nd 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 

halogen contributes to transportat_ion or reaction of a 
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raw material. 

(Seventh Embodiment) 

Fig. 18 shows the entire configuration of a 

semiconductor light emitting device as a semiconductor 
.. 

device according to one embodiment of the present 

invention. The semiconductor light .emitting device 

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 structu~e 

of "the semiconductor laser 210. The semiconductor laser 

210 is formed by sequentially stacking a plurality of 

semiconductor layers on one surf ace of a pair of opposed 

surfaces of a s~bstrate.211; via a buffer 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 

layer 216, and a p-type semiconductor layer 217 as a 

second conduction type semicondu~tor layer, which are 

stacked on the substrate ~11 in this order. The substrate 

211 is formed of a sapphire having a thickness in the 

stacking direction (hereinafter, referred to simpl_y as 

•thickness") of 300 µm, and ~he buffer laye~ 212a is 
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formed on the C-face of the sub~trate 211. 

The buffer layer 212a, which has a thicknes.s of 30 

nm, is made from an undoped GaN. The backing layer 212b, 

which has a thickness of 2 µm, is made from a crystal of 

undoped GaN. The.mask layer 213, which has a thickness of 

O .1 µm, is -made from silicon dioxide (Si02 ) • The mask 

layer 213 has a plurality of stripe-s~aped openings 213a 

extending in the direction perpendicular to the paper 

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

! 
portions 213b each formed be~ween adjacent two of the 

openings 213a. The coating growth layer 214 grows 
:::· 

laterally on the ma_sk layer 213, ·to thereby cutoff 

penetration of dislocations from the back~ng_layer 212b. 

~he coating· growth layer· 214, which has a ~hickness of 10 

µm, is made from undoped GaN. 

The n-type semicond-uctor layer 215 is formed by 

stacking an n-side c·ontact· 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 thickness of 3.µm, 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 µm, 

is made from a mixed crystal, n-type Al 0 _1Ga0 • 9N doped with 

.. 
an n-type impurity such as silicqn. The first guide layer 
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215c,. which has a thickne.ss of O .1 µ,m, is mad~ from n- '· 

type GaN doped_w~_tl1 ... C3.-n n-type impurit_y such as silicon. 

The active layer 216 is made from a mixed crystal, 

. undoped InGaN, and has a multiple quantum well structure 

including a well layer haying a thickness of 3 nm and 

' . 
ma:de from a mixed crystal, In0 •15Ga0 • 85N, and a ba:r:rier layer 

having a thickness of 7 nm and made from a mixed crystal, 

In0 • 02Ga0 • 98N. The active layer 2_16 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 217 is formed by 
i . 

. stacking a deterioration preventive layer 217a, a second 

guide layer 217b·, a p-type clad layer 217c, and a p-side 

contact layer 217d on the .active layer 216 in this order. 

The deterioration preventive layer 217a, which has a 

thickness of 20 nm, is made from a mixed crystal, p-type 

Al 0 • 2Ga0 • 8N doped with a p-type impurity such as magnesium 

(Mg}. The second gui·de layer 217b, which has a thickness 

of. 0.1 µm, is made from p-type _GaN doped with a p-type 

impurity such as magnesium. The.p-type clad layer 217c., 

which has a thickness of 0.8 µ,m, is made from a mixed 

crystal, p-type Al 0 • 1Ga0•9N doped with. a p- type impurity 

such as magnesium. The p-side coritact layer 217d, which 

has a thickness of 0.1 µ,m, is made from a mixed crystal, 
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p-type GaN doped with a p-type impurity such as magnesium. 
. . 

An n-side electrode. 218a as a first electrode is 

provided on the surface, on the p~ type semic.onductor 

. . 
layer 217 side in the stacking direction, of the n-si~e 

contact layer 215a. An insulating layer 218b made from 

silicon dioxide is formed on the side, opposed to the n-

typ_e semiconductor layer 215 in the stacking direction, 

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

218c as a second e1ectrode is pro~ided on the p-side 

contact layer _217d through· an opening formed in the 

insulating la_yer 218b. That is to say, in-the 

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 

tit.anium {Ti) layer, an aluminum {Al)· layer, a platinum 
. . 

.(Pt) layer, and a gold (Au) layer on. the. n-side conta_ct 

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 217d in this order 

and alloying these metals by h•ating, to be thus 

electrically·connected to the p-side contact l~yer 217d. 



73 

~he p-side electrode 218c is formed into a stripe shape 

extending in t_~e __ d~~~ction perpendicular to the paper 

plane in Fi~. 19 for curre~t constriction; and a region 

of the active lay~r ~16. corr~sponding to the p-side 

electrode 218c becomes a light emission -region. 

The semiconductor laser 210 has a pair of reflector 

films 219 (only one is shown in Fig. 19) at hoth ends of 

the p-side electrode 218c in the length direction. Each 

reflector film 219 is formed by alt~rnately stacking 

silicon dioxide films and zirconium oxide -(Zr02 ) 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 ~igh value, so that light 

generated from the active layer 216 is reciprocated 

between the pai~ of reflector films 219 ·to be amplified; 

and is emitted from one reflector film 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 
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by a support~ng surface 222a. 

The conductive mounting board 221 has a mounting 

surface.22ia on which the semiconductor laser 210 is to 

be disposed. The mounting ·surface 221a is perpendicular 

to the supporting surface 222a. As shown in ~ig. 18, of 

then-side electrode 218a and·~he p-si~e electrode 218c 

of the semiconductor laser 210, the p-side electrode 218c 

(including the insulating layer 218b) is fixed on the 

mounting surface 221a. Specifically, the conductive 

mounti,ng. board 221 supports the semiconductor laser 210 

in a state in which the n-side electrode 218a projects 

from the conductive mounting board 221 in the direction 

parallel to t~e mount.ing sur.face 221a and the supporting 

surface 222a. The reason why the p-side electrode 218c is 

. in contact. with the conductive mounting board 221 is that 

the active layer 216 as a ma~n heat generation source is 

located between the p-side electrode 218c a~d the 

substrate 211. That is to say, by shortening the distance 

between the active layer 216 and the conductive mounting 

board Z21 haying a high he~t rad~ation effect, it is 

possible to effectively radiate heat·generated in the 

active layer 216 via the conductive mounting board 221. 

When the mounting sµrface 221a of the conductive 

mounting board 221 is located in such a manner as to 
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extend in the horizontal direction, that is, to be 

directed upwardly, the conductive mounting board 221 is 

shifted rightwardly, downwardly from the center of the 

.supporting surface. 222a of the support 222. The reason 

for this is that even if the semiconductor laser 210 is 

dispos·ed on the conductive mounting board ·221 with the .n-

side electrode 218a projecting therefrom,· the 

semiconductor laser 210 is located at the central portion 

of the support 222. The con~uctive m~unting board 221 ~as 

a side surface.221b at an end p6rt~on, near the center of 

the. support 222, in the direction parallel to the 

mounting surface 221a and the supporting surface 222a. 

That is to say, the conductive mounting board 221 has the 

side surface 221b on the side on which the n-side 

electrode 218a of the semiconductor las•r 210 projects. 

The side surface 221b is tilted, from the m?unting 

surface 221a side to the opposed side, toward th~ opposed 

end of "the mounting surface 221a, that is, toward the p-

side electrode 218c side. T.he re?,son for this is to, as 

will be apparent in the descript~on of the fabrication 

steps, easily connect a wire 227 to the n-side electrode 

218a of the semiconductor laser 210. 

As shown in Fig.·21, the end, on the side surface 

221b side, of the mounting surface 221a m~y be desired to 
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project lef~wardly from a center perpendicular line I of 

the support 222 when the mounting surface 22la is 

directed upwardly, in order to locate the light emitting 

region of the active layer 216 of the semiconductor laser 

210 at the center of the support 222. Further, a width 

.•w" between- the end, on the side surface 22lb ·side, of 

the mounting surface 221a and the end, opposed to the 

side surface 22lb, of the n-side electrode 21aa· 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 c·enter perpendicular line I of the support 

2~2 and the end, on t~e side surface 221h side, of the 

mounting surface 221a wh.en the mounting surface 221a is 
.. 

directed upwardly is set at about so µm, and the above 

width •wn is set at about 300 µm. 

As shown· in Fig. 20, one of a pair of.opposed side 

s~rfaces of the sµ~port 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 th~ 

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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the conductive mounting board 221· with the mounting 
.-

surface 221a directed upwardly. The fixing grooves· 222d 

and 222e are.used for disposing the package 220. 

The conductive mounting board 221 and the support 

222 are integrally cast from a metal such copper (Cu), 

. and a thin film 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 thick~ess of 4 to 6 µm is formed on 
' ' 

the mounting surface 221a of the conductive mounting 

board 221·. Sp.ecific examples of the solder materials may .. 
include tin (Sn), lead (Pb), ~ tin-l~ad alloy, a gold-tin 

alloy, an indium (In)-tin alloy, and a~ indium-lead alloy. 

A disk member 223 is mounted on the inner 

peripheral surface of the support 222. A pirt 224 is 

formed on one sur.face; opposed to· the conductive mounting 

board 221, of a pair of side surfaces of the disk member . . 

' 
223. The pin 224 is electrically co~nected to a power 

source (not shown) and is also electrically connected to 

the conductive mounting board .221. Specifically, the p-

side ~lectrode 218c of the semiconductor laser 210 i~ 

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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integrally cast from a metal sue~ as an iron (F~}. based 

metal. The reason w~y the disk member 223 is separated 

f~om the support 222 is to facilitate the work of forming 

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 elect~icaliy 

connected to power sources (not shown) are provided on 

the disk member 223 in such a manner as to pa.ss through 

the disk member 223 from one side surface to the other 

side surface ther~of. ·Each of the pins 2·25 and 226 is 

made from a metal.· such as copp.er, on th·e surf ace· of· which 

a thin film made. ~rom gold is formed. Insulating rings 
. . 

225a and 226a made ~rom glass are inserted between the 

disk member 223 and ·the pins 225. and 226, respectively, 

for electrically insulating the disk member 223 from the 

pins 225 and 226. In other wor~s, the conductive mounting 

board 221 is electrically insulated from the pins 225 and· 

226. 

One end of a wire 227 made from gold and having a 

thickness of 30 µm is connected to the pin 225, and the 

other end of the wire 227 is connected to the n-side 

electrode 218a of the semi·conductor laser 210. That is to 

say, the n-side electrode 218a is electrically connected 
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to the power source (not ~hown) by means of the pin 225 

via the wire 227. 

As shown in Fig. 18, a hollowed cylinder shaped 

cover body 228 for covering the semiconductor 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 semiconductor 

laser 210 and for preventing whisker-like growth of 

solder qn the mounting surface 221a 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 coyer body 228 is opened and is in contact 

with the supporting surface 222a of the support 222, and 

the other end portion of th~ cover body 228 is closed and 

has an extraction window 228a for extracting a lase.r beam 

emitted from the ~emi_conductor laser 21:0 contained in the 

cover body 228 outwardly from the package ?20. 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 addition, a reflection preventive film for preventing 

refiection of a laser beam. emitted ·from the semiconductor 

laser 210 is preferably formed on the extraction window 
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228a in order to prevent degradati~n of the 

characteristic, thereof and occurrence of stray light. 

The semiconductor device having the above 

configurations is fabricated in accordance with the 

following procedure:_ 

I 

First., a semiconductor laser 210 is formed as 

follows: A substrate 211 made from a sapphire having a 

plurality of s·emiconductor laser formation regions is 

prepared. A buffer layer 212a made from u~doped GaN and a 

.backing layer. 212b made from undpp-ed GaN are allowed to 

s~quentially grow on one surface (C-face) of the 

substrate· 211 by MOCVD (Metal ·organic Chemical Vapor 

Deposition). Then, a silicon' dioxide l~yer is formed· on 

the· backing layer 212b by an electron beam evaporation 

. .. . ..... 
process ~nd is patterned by lithograp~y to selectively 

form a mask layer 213 having a plurality of stripe-shaped 

mask por.tions 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 

MOCVD. 

Then, an n-side contact layer 215a made from n-type 

GaN, an n-type clad layer 215b made .from n-type Al 0 • 1Ga0 • 9N 

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

type GaN, an active layer 216 made from undoped GainN 
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(mixed crystal), a deterioration ·preventive layer 217a 

made from p-type Al0 • 2Ga0 • 8N (mixed crystal), a second guide 

layer 217b made from p-type GaN, a p-type clad layer 217c 

made from p-type Al 0 • 1Ga0 • 9N (mixed crystal), and_ a p-side 
, 

contact layer 217d made from p-type GaN are. allowed to 

sequentially to grow on the ~oating 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 

~itrogen (N2 ) atmosphere at a temperature ranging .from 800 
i. 

to 900°C as needed. Then, an- insulati~g layer 218b made 

from silicon dioxide is formed.on the p-si.de contact 
- . -

layer 217d by electron beam evapora_tion. Next, the 

insulating layer Z18b~ the p-side coritact layer 217d,- the 

p-type clad layer 217c, the second guide layer 217b, the 

deterioration preventive layer 217a, the active layer 216, 

the first guide layer 215c, arid the n-type clad layer 

215b are selectively removed in sequence correspondingly 

to a formation p~sition of 'an n-side electrode 218a by 

lithography and RI~ (R~active Ion Etching), to expose the 

n-side contact layer 21Sa. 

After exposu~e o_f t~e. n- side contact layer 215a, 

the n-side electrode 218a is selectively formed on the n-
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'side contact layer 215a by lift-off and el~ctron beam 

evaporation. After forming the n-side contact layer 215a, 

the insulating layer 218b is selectively remo~ed 

correspondi~gly to a formation position of a p-side 

ele.ctrode 218c by lithography. Then, the p-side electro(ie 

218c is selective_ly formed on the p-side contact layer 

217d by li.f.t-off a_nd 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 i.s 

then di vi·ded," in the direction perpendicular to 'the 

length dir~ction of the p-side electrode 218c~ into parts 

each having a specific le~gth corresponding to that o~ 

each semiconductor laser formation region. A pai.r 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· elect~ode 218c, 

into parts having a specific width 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 film made 
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from
1

nickel is formed on the surfaces of the conductive 

mounting board 221 and the support 222 by plating. Next, 

as shown in Fig. 22, the support 222 and the conductive 

mounting board 221 are inserted in a mounting ho1e 231a 

of a holding jig 231 with the mounting surface 221a 

directed_ upwardly. In this case, the fixing groove 222c 

of the support 222 is fitted around a fixing projectio~ 

231b of the holding jig 231, so that the support 222 and 

the conductive mounting board 221 are fixed on the 

holdi~g jig 231. A mold 232 having an opening 232a 

corresponding to the mounting surface 221a is placed on 

"the· conductive mounting board 221, and a solder film made 

from tin is •apor-deposited on the mounting surface 221a 

by a resistance heating type vapor-deposition apparatus. 

On the other hand, a disk member 223 and a pin 224 

are integ;rally cast, and pins 225 and 226. are prep_ared. 

The pins 225 and 226 are mounted· to the disk member 223 

via insulating rings 22Sa 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 mounti~g board 221 in the 

direction parallel to the ~ounting surface 221a and the 

supporting surface 222a and the p-side electrode 218c and 
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the insulating layer 218b are in ~ontact with the 

mounting .surfac~ 221a. 'That is to say, of the n-side 

electrode 218a and the p-side electrode 218c, only the p­

side electrode 218c is,· together with ihe .insulating 

layer 218b, brought into contact with the mounting 

su·rface 221a. 

The assembly·_ thus prepared is then heated for 10 to 

30 sec at a temperature of 23S°C or more to melt the 

solder film, whereby the p- side electro,de 218c and the 

insulating layer 218b are fixed on the conductive 

mou~ting board 221 by s~ldering. · The heating for 

soldering·is preferably perforined in an atmosphere 

coritain~ng nitrogen gas, hyd~ogen gas (H2), or a mixed gas 

thereof for preventing oxidation of the. solder material. 

F.or example, in the case- using tiri as the solder material, 

it may b~ desirable t~ use a ~ixed gas containing· 

nitrogen gas and hydrogen g~s at a mixing ratio of N2 : H2 

= 16 : 1. Also it may be desirable to usually keep the 

flow state of the mixed gas. Further, the semiconductor 

laser 210 is preferably pushed down, for example, by 

applying a load thereon for preventing the positional 

off set of th~ semiconductor laser 210 due to the surface 

tension of the molten solder material. 

After the semiconductor l~ser 216 is mounted on the 
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conductii ve 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 

~s positioned on the lower side and the conductive 

mounting board 221 is positioned on the upper sid'e. At 

this ti.me, the fixing groove 222b of the ·support 222 is 

fitted around a fixing projection 233b of the holding jig 
. . 

233, so that the support 222 is fixed on the holding jig 

233. At this time, the substrate 211 side of the 

semiconductor laser ~10 is supported by an upper surface 

233c of the holding jig 233. 

The support 211 is heated at 1oo"C, and the n-side 

electrode 218a .of the se~iconductor laser 210 is 

connected to the pin 225. with a wire 227 by using a 

capillary 234. In this embodiment, the side surface 221b 

of the conductive mo~nting board 221 is tilted, from the 

mounting surface 221a side to the opposed side, toward 

the opposed end of the mounting surface 22la, and, 

accordingly a space near the n-side electrode 218a is 

broadened, so that the capillary 234 can be easily moved 

closer to the n-side electrode 218a. After connection of 

the wire 227, a cover bod~ 228 separately formed is 

mounted to the support 222 in a dry nitrogen atmosphere. 
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In this way, the semiconductor li9ht emitting device 

shown in Fig. 18 is obtained. 

The functions of the semiconductor light emitting 

device thus obtained will be described below. 

·I~ the semicqnducto~ light emitting device, when a 

specific voltage is applied betwe~n the n-side electrode 

218a and the p-side electrode 218c of the semiconductor 

laser 21b via the pins 225 and 224 of the package 220, a 

current is injected in the active layer 216 to cause 

light e~issio~ by recombination of electrons with 

positive holes. The iight.is reciprocated between the 
i.· 

pair of -reflector films· 219 to. be amplified, and is 

e~itted from on~ re~l~ctor film 219 as a laser beam~ The 

laser beam thus emitted from the semiconductor laser.210 

is extracted ~utwardly from the package 220 via the 

extraction window 228a of the pack~ge 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 218c is directly 

~onnected to the conductive moun~ing 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 posltlvely radiated via the 

conductive mounting board 221. As a result, the 
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temperature rise of the semiconductor laser 210 is 

suppressed, so that the semiconductor laser 210 can 

stably operate for a long-period of time. 

Further,· in_ this embodiment, since the p-side 

electrode 218c of the ~emiconductor laser 210 is fixed to 

the conductive mounting 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 218a 

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 is fixed to the conductive mounting board 

221 and the n-side electrode 21Sa projects 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 p~sitively radiate h~at 

generated in the semiconductor laser 210 via the 

conducti~e mounting board 221. Accordingly, it is 

possible to suppr·ess 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 tp the conductive mounting ·board 221, it is 

possible t6 sho~ten the distance between the active layer 

216 and the conductive mounting board 221, and hence to 

effectively rad~ate heat generated in the active layer 

216. 

Since the side surface 221b of the conductive 

mounting board 221 is tilted, from the mounting su~face 

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 conne~tion of the wire to the n-side electrode 218a. 

This:makes it possible to facilitate'the electrical 

connection of then-side electrode 218a to a power.source. 

Since the conduct_ive mo:unting board 221 is .located 

in such a manner a•· to be shifted rightwardly from the 

center of the s~ppor~ini su~face 2?2a 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 mouµting board 221 in the 

direction parallel to the mounting surface 221a and the 

supporting surface 222a, and to locate the semiconductor 

laser 210 at the central portion· of the support 222. 

Since the support 222 has the fixing groove 222b 
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for_ fixing the conductive mounting board 221 with the 

mounting sur~ace 221a directed downwardly, it is possible 

to.fix then-side electrode 218a and the. pin 225 on the 

holding jig 233_ upo~ connection of the wire 227 between 

the n-side electrode 21~a 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 2l8a to a power source. 

According to the method of fabricating a 

semiconductor light emit.ting ~evice in this embodiment, 

since the semiconductor laser 210 is formed and .then the 

p-side e·1ectrode 218c is fixed to the· ·conductive mounting 

board 221 in the state in which the n-side electrode 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 

~emiconductor laser 2iO 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 mean~ of the wire 227, it is 

possible to facilitate the connection of the ~ire 227, 

and hence to facilitate the electrical connection of the 

n-side electrode 218a to a power source. 

To confirm the he~t radiation effect of the 



90 

semiconductor light emitting device in this embodiment, 

the following compa~ative experiment was performed. First, 

a semiconductor light emitting device according to this 

embodiment shown in Fig. 18 was prepared, and a 

semiconductor light emitting device ~hown in Fig. 25 was 

prepared as a compara~ive exam?le. In this comparative 
. -

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 nitiide (AlN}. A p-side el~ctrode ~18c was 

connected to a wiring portion 2229a disposed on the sub-
. /:· . 

mount 2229 and the wiring .portion 2229a was connected to 

~he conductive mounting board 2221 via a wire 2227a. An 

n-side electrode 2iaa was connected to a w;iring portion 

2229b disposed on the sub-mount 2229 and· the wiring 

portion 2229b was connected to a pin 2225 via a wire 

2227b. 

Each semiconductor li~ht emitting device was put in 

a thermostat (not shown) kept at a temperature 20°C and 

driven. In ~his drive state, the temperature changes of 

the semiconductor lase.rs 210 and the conductive mounting 

boards 221 and 2221 were observed. In addition, a direct 

cur.rent of 300 mA was allo_wed to flow in each 

semiconductor laser 210 .. At this time, the operational 
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voltage of each semiconductor laser ·210 was about 8 v. 

The temperature was measured by using thermocouples 

attached to the substrate 211 and the conductive mounting 

board 221 (or 2221):of each semiconductor la~er 210. 

As a result, it was revealed that the temperature 
. ' 

of each semiconductor light emitting ~evice J::>e_came stabl~ 

. after an elaps~ of about 10 sec since applic~tion of the 

voltage. In the semiconductor light emitting device in 

this embodiment, the temperature of the semiconductor 
. ' . 

laser 210 was 30°C and the temperature of the conduct1ive 

m~:mnting board 221 was 24°C. That is, to .say, the 

temperature of the semiconductor laser 210 was raised by. 

10°C and the temperature of the cond~ctive mounting board 

2 21 was rai s.ed. -by 4 °C . On th~ contrary, in the 

semiconduc~or light emi.tting·device in the comparative 

example, t~e temperature of the s·emiconductor laser 210 

was 35°C and the temperature of the conductive mounting 

board 2221 was 2s°C. That is to say, the tempera.ture of 

the semiconductor laser 210 was raised by 1s°C and the 
•' 

temperature of the conductive mounting board 2221 was 

raised by s°C. As a result, it was revealed that the 

semiconductor light emi.tting device in this embodiment 

exhibited a high heat radi~tion effect capable of 

effec.tively suppressing tempe.rature rise of the 
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semiconductor laser 210. 

While the embodiment of the present invention-has 

been described, the present invention is not limited 

ther~to, and it is to be understood that various changes· 

may be made with depar.ting from· the spirit or scope of 

the 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 s.upportin_g surface 

222a when the mounting surface 221a is directed upwardly, 

.however, it may be located in such a manner as to be 

shift~d 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 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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225. 

In the embodiment, the conductive mounting board 

221 is made from a metal, however, it may be made from a 

conductive material other than a metal. 

In the embodiment, the p-side ,ele_ctrod,e 218c is 

fixed to the conductive mount~ng board 221 arid the n-side 

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 mounting board 

221. 

., 
In the embodiment, the· first conduction type 

semiconductor layer is taken as the n-t::YPe semiconductor 

i·ayer 215 and the second conduction type semiconductor 

layer is taken as the p-type semi·conductor layer 217, 

however~ the first conduction type semiconductor layer 

may be taken asap-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 crystallinity of.then-type semiconductor layer 

is.superior to that of the p-type semiconductor layer, 

for example, in the case of a compo~nd semiconductor 

composed of a nitride con~aining nitrogen and a group III 

element, it may be desirable that an n~type semiconductor 
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layer, an active layer, and a p-type semiconductor layer 

sequentially grow on a substrate, in order to· obtain a 

desirabie semiconductor light emitting elemen·t. 

In the embodim·en.t, the compound semiconductor 

composed of the group III based nitride for forming each . . 

of the n-typ~ semiconductor lay~r 215, ~he active layer 

?16, the p-type semiconductor '.!,,ayer 217, and the like of 

the semiconductor laser ~10 is exemplarily described, 

• 
however, according to the present invention, it may be 

replaced with a suitable compound semiconductor composed 

of a different group III b•~ed nitride containing 

nitrogen (N) and at least one kind of group III element 

se1e·cted from th~ ·group consis~ing of gallium: (Ga) , 

aluminum (Al), boron (B). and .i:ndium· (In) . 

Further, in the embodiment, each of the n-type 
.. 

semiconductor layer 215, the active layer 216, the p-type 

semiconductor .layer 217, and the like of the 

semiconductor laser 210 is made from the compound 

semiconductor composed of the group III.based nitride, 

however, accordin·g to the presen.t invention, the above 

. . 
layer may be made from a different semiconductor. However, 

it should be noted that as describe4 in the embodiment, 

the present invention is particularly effective to a 

semiconductor"light emitting device i"n which a 



. 95 

semiconductor element is configured such that the first 

electrode and the second electrode are positioned on the 

same side in the stacking direction. 

In the embodiment, the configuration of the 

semiconductor laser 210 is exemplarily described, however, 

the _presenj:: invention is not limited thereto. For example, 

the semiconductor laser of the present invention may be 

configured such that the deterioration preventive layer 

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 
i. 

in a manner different from ~hat described in the 

embodiment. 

In· the embodiment, the semiconductor device -is 

configured as a semiconductor light emittin,_g 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 semicond~ctor. deyice including a 

semiconductor element other than the semiconductor light 

emitting device. 

Additionally, in the embodimen~, each of the first 

conduction type semiconductor layer 215, the active layer 
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216, the second conduction type semiconductor layer 217, 

and the like of the semiconductor laser 210 is formed by 

MOCVD, however, it may be formed by a different vapor­

phase growth process such as an MBE process or a halide. 

vapor-phase growth process, also. called a hydride vapor­

phase growth process, in which halogen contributes to 

transportation or reaction of a raw material. 
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What is Claimed is: 

1.· A semiconductor device comprising: 

a conductive mounting board having a recessed 

portion_ and a projecting portion disposed on one surface 

of said conductive mounting .board; 

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 insul.at.ed from said conductive mounting 

board. 

3. A semiconductor device 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 to said conductive mounting board. 

4. A semiconductor device according to claim 3, 

wherein said semiconductor element comprises a first 

conduction type semiconduc::tor layer'· an active layer, and 

a second conduction type s~miconductor layer which are 

stacked in sequence, wherein said first electrode being 

111111111111111111111111111111 
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elect:i;-ically connected to -said first conduction· type 

semiconductor layer, said second el·ectrode bei,ng 

electrically connected to said second conduction type 

semiconductor layer. 

5. A semi:conductor device according to claim 4, 

wherein said se.miconductor element has said fir.st 

electrode on a portion, on the side where said active 

layer is provided, of said first conduction type 

semiconductor layer, and said second electrode on a 

portion, on the side opposed to said active lay:er, of 

said second conduction type semiconducto.r layer. 
i. 

6. A semiconductor device according ·to ·claim' 5, 

wherein said first conduction type semi~onductor 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 

•econd 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, •nd said second conduction type 

semiconductor layer is made from a compound semiconductor. 

composed of a nitride containing ni~rogen {N) and at 

least one kind of group I~I elements selected from a 

group consisting of gallium (Ga), aluminum (Al), boron 

---
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(B) and indium (In) . 

8. A semiconductor device according to claim 1, 

wherein said semiconduc.tor element comprises a plurality 

of light emitting port~ons each.having a first conduction 

type semiconductor layer, an .active layer, and a second 
. . 

conduction :tY~e sem~conduc'tor layer being diJ:;posed on the 

same substrate .. 

9. A semic·onductor device according to claim 8, 

wherein said insulating mounting board has a plurality of 

wiring portions insulated ~rom sa~d 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 provided, of said first 

conduction type semiconductor layer, and has a second 

· electrode on a portion, on the side opposed to said . . . . 

active lay~r, .of said second conduct.ton type 

semiconductor layer; and 

said first electrode in each light emitting portion 

is electrically connected to the associated one of said 

plurality of wiring portio.ns ·of said insulating mounting 

board, and said second electrode in.each light emitting 

portion is electiically connected to said conductive 

mounting board. 

111111~ 1111~ Ill/I I/Ill II /Ill 
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10. A semiconductor device according to claim 1, 

wherein said 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 bein9 disposed between the recessed portion and 

the projecting portion. 

11. A semiconductor device according to claim l, 

wherein said conductive mo.unting board has on said one 

surface a projecting position fixing portion for 

preventing the positional offset of said insulating 

mouating board, said position fixing portion being 

disposed in such a manner as to provide the recessed 

portion between the projecting port~on 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 comprising: 

a conductive mounting board having on its bne 

surface a recessed portion and a projecting portion; and 

an insulating mounting board disposed on the 

recessed portion of said conductive mounting board. 

----------
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14. A package according to claim 13, wherein said 

insulating mounting board comprises a wiring portion 

securely insulated from said conductive mounting board. 

15. A package according to claim 13, wherein said 

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 dispo~ed. 

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 conductive 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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one surface a recessed portion and a projecting portion; 

forming an insulating mounting board disposed on 

the recessed portion of said conductive mounting board; 

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 c_omprises the step of s-equentially 

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 siQe 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. -----
1/flllf /Ill~ 11~/ llliiUI 
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20. A method of fabricating a semiconductor device 

according to claim 19, wherein said first conduction type. 

semiconductor layer is formed of an n-type semiconductor 

layer, and said second con~uction type semiconductor 

layer is formed of a p-type semiconductor layer. 

21. A method of fabricating a semiconductor 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 

III elements 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 

conduction 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 

111111111111111111111111111111 
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said second conduction type semiconductor layer, to 

thereby form said semiconductor element; and 

said step .of disposing said semicond~ctor element 

comprises the step of disposing said second electrode on 

said conductive mounting board and disposing said first 

electrode on said i~sulating mounting ~oard. 

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 portiqn of said conductive 

mounting board, for separating said.insulating mounting 

board from said conductive mounting board with a gap kept 

therebetween. 

24. A method of fabricating a semiconductor 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 

recessed portion b~tween 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 compri~es the step of forming 

I lllllll llllll 11111 1111111 1111 
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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 recepsed 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 mount~ng board, a separating portion for 

separating said insulating mounting board from said 

conductive mounting board with a gap kept therebetween. 

28. A method of fabricating a package comprising 

the step of: 

forming 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. 

29. A method of fabricating a package according to 

claim 28, further comprising the step of forming, between 

the recessed portion and the pr9jecting portion of said 

11111111111111 11111 1111111 1111 
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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. 

30. 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 same 

side in the stacking direction; and 

a conductive mounting board for supporting said 

semiconductor element in a stite in which one of said 

first electrode and said seconq electrode of said 

semiconductor element is fixed to said conductive 

mounting board. 

31. A semiconductor device according to claim 30, 

wherein said semiconductor element has, as the 

semiconductor layers, a first conduction type 

semiconductor layer, an active layer, and a second 

conduction type semicondu·ctor 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 sai~ first conduction type 

semiconductor layer, and said second electrode is 

--·-···--·---· ---·-··---··-·-····--·-···---
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provided on a portion, o_n the side opposed to said first 

conduction type semiconductor layer, of said second 

conduction type semiconductor layer, said second 

electrode being fixed on said conductive mounting board. 

32. A semiconductor device according to claim 31, 

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 ~-side electrode. 

33. A semiconduct.or device according to claim 31, 

wherein each of said first conduction type semiconductor 

layer, said active layer, and said second conduction type 

semiconductor layer is.mad~ 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}. 

34. A semiconductor· device according to claim 30, 

wher.ein 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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conductive mounting board in such a manner that either 

said first electrode or said second electrode is fixed on 

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. 

35. A semiconductor device according to claim 34, 

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 electrod~. 

36. A semiconductor device according to claim 30, 

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 p~n via a wire. 

37. A semiconductor device according to claim 30, 

further comprising a support having.a supporting surface 

on which said conductive mounting bo~rd 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 sh~fted ri~htwardly from the c~nter of 

the ~UP.porting surface when said mounting surface is 

directed upwardly. 

38. A semiconductor device according to claim 30, 

further comprising a support haying 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.element is 

to be disposed, said mounting surfaqe being perpendicular 

to said support'ing ·surf ace; and 

said support has a fixing groove for fixing said 

conductive mounting board with said mounting surface 

directed. downwardly. 

39. A package 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 

I If Ill~ 1111~ 11~1111(111 /f II 



------·--
·····-·---·----- ------

Th.is Sheet Has Been 

1111111111111 m11Uiced 
110 

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 

leftwardly from the center 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 par~llel to said mounting surface and said 

supporting surface, and said side surface is tilted, from 

said mounti~g surface side to the opposed side, along the 

opposed end of said mounting surface. 

40. A package according to claim 39, wherein said 

conductive mounting board is located to be shifted 

rightwardly from t~e center of said suppo~ting surface 

when said mounting surface is directed upwardly. 

41. A package according to claim 39, wherein said 

support has a fixing groove for fixing said conductive 

mounting board with said mounting surface directed 

downwardly. 

42. A method of .fabricating a semiconductor device, 

comprising the steps of: 

stacking a· plurality of semiconductor layers while 
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providing a first electrode and a second electrode on the 

same side in the stacking direction, to form a 

semiconductor element; and 

disposing said semiconductor element on said 

conductor mounting board while fixing either said first 

electrode or said second.electrode on said conductive 

mounting board. 

43. A method of fabricating a semiconductor device 

according to claim 42, wherein said step of forming the 

semiconductor element comprises the steps of: 

sequentially ·stacking a first conduction type 

semiconductor layer, an active layer, anq 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. 

44. A method of fabricating a semiconductor device 

according to claim 43, wherein said first conduction type 

semiconductor layer is an ~-type semiconductor layer, and 

said second conduction type semiconductor layer is a p-

111111111111111111111111111111 
* C L M S * 



-----·-----·· 

112 

·type semiconductor layer. 

45. A method of fabricating a semiconductor device 

according to claim 43, wh~rein each of said first 

conduction type semiconductor layer, ~aid 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). 

46. A method of fabricating a semiconductor device 

according to claim 42, further ?Ompri~ing.the steps of: 

fixing either sa~d ~trst electrode or said second 

electrode of said semiconductor element to said mounting 

surface of said conductive mounting board; and 

allowing the other ele.ctrode to project from said 

conductive mounting board in the direction parallel to 

~aid mounting surface. 

47. A method of fabricating a semiconductor device 

according to claim 42, 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 

------------
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connecting the other of sa-id first electrod·e and · 

said second electrode by means of a wire ~o a pin 

electric~lly insulated from said c9nductive mounting 

board. 
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