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(57) ABSTRACT 

A semiconductor light emitting device includes a semicon 
ductor light emitting element (1), a resin stem (10) having a 
recess (7), and a projection (9) made of a light-transmissive 
thermosetting resin on the resin stem so as to cover the entire 
upper surface and continuous upper part of side surfaces of 
the resin stem to a predetermined depth. The recess is ?lled 
With a light-transmissive resin encapsulating element (5) to 
embed the semiconductor light emitting element, one end of 
an externally extended ?rst lead (21) and one end of an 
externally extended second lead (22) electrically connected 
to ?rst and second electrodes of the semiconductor light 
emitting element, and a bonding Wires (4) connecting the 
second lead to the second electrode. The projection func 
tions as a lens and is made by hardening a ?uid-state resin 
in an encapsulating case mold. Since the projection extends 
over the upper surface and upper part of side surfaces 
continuous from the upper surface, it is ?rmly bonded to the 
resin stem With a high adherability. 
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SEMICONDUCTOR LIGHT EMITTING DEVICE 
AND ITS MANUFACTURING METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a semiconductor light 
emitting device used in indicators, message boards, or other 
visual display devices, Which is improved in adherability of 
a resin encapsulating element and a resin stem, and also 
relates to a method for manufacturing same. 

[0003] 2. Description of the Prior Art 

[0004] In conventional semiconductor light emitting 
devices, after a semiconductor light emitting element is 
mounted and bonded to a printed board With a printed 
Wiring, a light-transmissive resin is injected into a cavity 
de?ned by a case mold capped onto the printed board to 
form an encapsulating element having a lens function. 

[0005] These semiconductor light emitting devices are 
expensive, and the injected resin often leaks. Moreover, 
chips, un?lled portions or bubbles are liable to be made in 
the encapsulating element, resulting that the devices are not 
satisfactory in their appearances. Additionally, the use of an 
expensive printed board and a sloW injection speed cause a 
high manufacturing cost. 

[0006] On the other hand, a surface-packaged semicon 
ductor light emitting device having no lens is as shoWn in 
FIG. 22. A resin stem 10 has formed a recess 7, and a 
semiconductor light emitting element 1 is put on the bottom 
of the recess 7. The sloped side Walls 8 of the recess 7 
functions as light re?ective surfaces. Leads 21 and 22 are 
embedded in the resin stem 10. The leads 21, 22 are 
incorporated by molding a lead frame in form of a thin Fe 
or Cu-based metal plate. The resin stem 10 is made by 
injection-molding a thermoplastic resin such as polycarbon 
ate (PC) containing a ?ller agent such as silica (SiO2) 
together With the lead frame. End portions of the leads 21, 
22 for contact With the semiconductor light emitting element 
lie on the bottom surface of the recess 7 of the resin stem 10. 
The semiconductor light element 1 is mounted on the lead 21 
by conductive paste 3, or the like, containing silver (Ag), for 
example. A ?rst electrode of the semiconductor light emit 
ting element 1 is connected to the lead 21, and a second 
electrode is electrically connected to the lead 22. The second 
electrode and the lead 22 are connected by a bonding Wire 
4 of gold (Au), for example. A light-transmissive resin 
encapsulating element 5 of a thermosetting resin is applied 
onto the resin stem 10 so as to cover these end portions of 
the leads 21, 22, semiconductor light emitting element 1 and 
bonding Wire 4. 

[0007] HoWever, the surface-packaged semiconductor 
light emitting device shoWn in FIG. 22 has not lens, and is 
unreliable in adherability betWeen the resin encapsulating 
element of a thermosetting resin and a resin stem of a 
thermoplastic resin. 

SUMMARY OF THE INVENTION 

[0008] It is therefore an object of the invention to provide 
an inexpensive semiconductor light emitting device and its 
manufacturing method, Which permits a lens to be made 
easily, and is improved in adherability and humidity resis 
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tance betWeen the resin encapsulating element and the resin 
stem, and also improved in re?ecting ef?ciency and light 
take-out ef?ciency. 

[0009] According to the invention, there is provided a 
semiconductor light emitting device comprising: a semicon 
ductor light emitting element made by using GaP, GaAlAs, 
GaAsP, InGaAlP, GaN, ZnSe, SiC, BN, for example; a resin 
stem having a ?rst lead, a second lead and a resin portion 
partly covering the ?rst and second leads, one end of the ?rst 
lead and one end of the second lead being externally 
extended from the resin portion, and the resin stem having 
a recess containing the semiconductor light emitting ele 
ment, the other end of the ?rst lead electrically connected to 
a ?rst electrode of the semiconductor light emitting element, 
and the other end of the second lead electrically connected 
to a second electrode of the semiconductor light emitting 
element; a light-transmissive resin ?lling the recess of the 
resin stem; and a projection made of a light-transmissive 
resin to cover the entire upper surface of the resin stem, the 
projection extended doWn onto side surfaces of said resin 
stem to a predetermined level from the upper surface to 
continuously cover the upper part of the side surfaces all 
around. 

[0010] The resin stem may have at least one through hole 
in the bottom of the recess or at least one through hole 
extending from the upper surface to the loWer surface. The 
projection may form a lens having a vertical axis aligned 
With a vertical axis of the resin stem, and these center axes 
may be aligned With a vertical axis of the semiconductor 
light emitting element. The semiconductor light emitting 
device may include a ?uorescent element for converting 
light emanating from the semiconductor light emitting ele 
ment into different Wavelength light. The ?uorescent ele 
ment may be contained in the resin portion of the resin stem, 
may be applied onto inner Wall surfaces of the recess of the 
resin stem, or may be contained in a mounting adhesive 
applied onto the bottom surface of the semiconductor light 
emitting element, in the light-transmissive resin ?lling the 
recess, or in the light-transmissive resin forming said pro 
jection. 

[0011] The recess of the resin stem may be longer in a ?rst 
horiZontal direction in Which the ?rst and second leads 
extends than in a second horiZontal direction normal to the 
?rst direction. The ?rst electrode of the semiconductor light 
emitting element may be connected to the ?rst lead by a 
bonding Wire, and the second electrode of the semiconductor 
light emitting element may be connected to the second lead 
by another bonding Wire. The center of a horiZontal cross 
sectional con?guration of the recess of the resin stem may be 
offset from the center of a horiZontal cross-sectional con 
?guration of the resin stem. The second electrode of the 
semiconductor light emitting element may be connected to 
the second lead by a bonding Wire, and the center of a 
horiZontal cross-sectional con?guration of the recess of the 
resin stem may be offset from the center of a horiZontal 
cross-sectional con?guration of the resin stem toWard the 
externally extending direction of the second lead. Inner side 
surfaces of the recess may serve as re?ective surfaces. 

[0012] The resin portion of the resin stem is made from a 
thermoplastic resin not less than 65 Weight % and a ?ller 
agent not more than 35 Weight %, the ?ller agent being a 
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high re?ective material containing titanium oxide, silicon 
oxide, and/or aluminum oxide, and titanium oxide occupy 
ing 10 to 15 Weight %. 

[0013] There is also provided a method for manufacturing 
a semiconductor light emitting device comprising the steps 
of: 

[0014] forming a resin stem by integrally molding a 
lead frame having ?rst and second leads and a resin 
portion such that the ?rst and second leads be 
positioned in an end-to-end alignment in a recess 
formed in the upper surface of the resin portion; 
mounting a semiconductor light emitting element 
having ?rst and second electrodes in the recess, and 
electrically connecting the ?rst lead to the ?rst 
electrode and the second lead to the second elec 
trode; injecting a ?uid-state thermosetting resin into 
an encapsulating case mold; dipping the upper sur 
face of the resin stem and upper parts of side surfaces 
continuous from the upper surface into the ?uid-state 
resin in the encapsulating case mold; and hardening 
the ?uid-state resin to form a projection of a light 
transmissive resin on the resin stem, in Which the 
projection covering the entire upper surface of the 
resin stem, and extended doWn onto side surfaces of 
the resin stem to a predetermined level from the 
upper surface to continuously cover the upper part of 
the side surfaces all around. 

[0015] According to the invention, there is provided an 
alternative method for manufacturing a semiconductor light 
emitting device comprising the steps of: forming a resin 
stem by integrally molding a lead frame having ?rst and 
second leads and a resin portion such that the ?rst and 
second leads are positioned in an end-to-end alignment in a 
recess formed in the upper surface of the resin portion; 
mounting a semiconductor light emitting element having 
?rst and second electrodes in the recess, and electrically 
connecting the ?rst lead to the ?rst electrode and the second 
lead to the second electrode; injecting a ?rst ?uid-state 
thermosetting resin into the recess to embed the semicon 
ductor light emitting element and the ?rst and second leads; 
injecting a second ?uid-state thermosetting resin into an 
encapsulating case mold (11); dipping the resin stem into the 
second ?uid-state resin Within the encapsulating case mold 
by bringing the ?rst ?uid-state resin into touch With the 
second ?uid-state resin in the encapsulating case mold; 
hardening the ?rst and second ?uid-state resins to form a 
light-transmissive resin encapsulating element in the recess 
and a projection of a light-transmissive resin on the resin 
stem, in Which the projection covers the entire upper surface 
of the resin stem, and extends doWn onto side surfaces of the 
resin stem to a predetermined distance from the upper 
surface to continuously cover the upper part of the side 
surfaces all around. 

[0016] The resin stem may be oriented upside doWn When 
dipped into the second ?uid-state resin Within the encapsu 
lating case mold. The resin stem may be dipped into the 
second ?uid-state resin Within the encapsulating case mold 
to a depth Where the lead frame contacts the edge of the 
cavity of the encapsulating case mold. The encapsulating 
case mold may have a stopper along the edge of the cavity 
thereof, and the resin stem may be dipped into the second 
?uid-state resin Within the encapsulating case mold to a 
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depth Where the lead frame contacts the stopper. Alterna 
tively, the resin stem may have a stopper, and may be dipped 
into the second ?uid-state resin Within the encapsulating 
case mold to a depth Where the lead frame contacts the 
stopper. The lead frame may include plural pairs of the ?rst 
and second leads. The encapsulating case mold may be a part 
of a case mold chain Which includes a plurality of encap 
sulating case molds aligned in a roW. A plurality of resin 
stems may be formed for individual lead pairs of the lead 
frame, and they may be dipped into corresponding individu 
als of the encapsulating case molds of the case mold chain. 
The ?rst ?uid-state resin and the second ?uid-state resin may 
be different resin materials. Ultraviolet rays may be irradi 
ated onto the resin stem before the ?uid-state resin is 
injected into the recess of the resin stem. 

[0017] According to the invention, there is further pro 
vided a semiconductor light emitting device comprising: a 
semiconductor light emitting element; a resin stem support 
ing the semiconductor light emitting device, one end of an 
externally extended ?rst lead electrically connected to a ?rst 
electrode of the semiconductor light emitting element, one 
end of an externally extended second lead electrically con 
nected to a second electrode of the semiconductor light 
emitting element, and a bonding Wire connecting the second 
electrode to the second lead; and a light transmissive resin 
encapsulating element embedding the semiconductor light 
emitting element, the ends of ?rst and second leads con 
nected to the ?rst and second electrodes, and the bonding 
Wires, in Which the resin stem is composed of a thermoplas 
tic resin not less than 65 Weight % and a ?ller agent not more 
than 35 Weight % titanium Which contains 10 to 15 Weight 
% of titanium oxide and/or one or more of other high 
re?ective materials selected from silicon oxide, aluminum 
oxide, and so on. 

[0018] In the semiconductor light emitting device accord 
ing to the invention, since the projection of a light-trans 
missive resin is formed on the resin stem to envelope its 
upper surface and upper part of the side surfaces continuous 
from the upper surface, the adherability betWeen the pro 
jection and the resin stem is improved. Ultraviolet irradia 
tion improves the coupling force of the resin stem of a 
thermoplastic resin With a thermosetting light-transmissive 
resin. By aligning the semiconductor light emitting element 
With vertical center lines of the projection and the resin stem 
and by deviating the center of recess from the center of the 
resin stem, the light emitting efficiency is improved. The 
through hole formed in the resin stem facilitates coupling of 
the light-transmissive resin to the resin stem. The stopper 
keeps the projection distant from the lead frame (leads). 
[0019] The above-summariZed constructions of the 
present invention remarkably increase the adherability 
betWeen the projection of a light-transmissive thermosetting 
resin and the resin stem of a thermoplastic resin, and 
contributes to realiZation of an economical resin stem With 
a high re?ective index. Moreover, the invention can cope 
With various applications by varying the lead forming con 
?guration. Additionally, various semiconductor light emit 
ting devices With different optical characteristics can be 
prepared by changing the encapsulating case mold. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a cross-sectional vieW of a semiconductor 
light emitting device according to an embodiment of the 
invention (taken along the A-A‘ line of FIG. 2); 



US 2001/0042865 A1 

[0021] FIG. 2 is a plan vieW of the semiconductor light 
emitting device according to the invention; 

[0022] FIG. 3 is a simpli?ed plan vieW of a resin stem 
used in the invention; 

[0023] FIG. 4 is a cross-sectional vieW taken along the 
A-A‘ line of FIG. 3; 

[0024] FIG. 5 is a How chart of a manufacturing process 
of the semiconductor light emitting device according to the 
invention; 
[0025] FIG. 6 is a cross-sectional vieW of an encapsulat 
ing case mold and a resin stem used in the invention; 

[0026] FIGS. 7A and 7B are a cross-sectional vieW and a 
plan vieW of the encapsulating case mold used in the 
invention respectively; 

[0027] FIGS. 8A and 8B are an elevaion vieW and a plan 
vieW of the resin portion of the resin stem used in the 
invention respectively; 

[0028] FIGS. 9A and 9B are a plan vieW and a cross 
sectional vieW of a semiconductor light emitting device 
according to the invention respectively; 

[0029] FIG. 10 is a cross-sectional vieW of an encapsu 
lating case mold and a resin stem used in the invention; 

[0030] FIG. 11 is a cross-sectional vieW of the encapsu 
lating case mold and the resin stem used in the invention; 

[0031] FIG. 12 is a cross-sectional vieW of the resin stem 
used in the invention; 

[0032] FIG. 13 is a diagram shoWing changes in re?ective 
index With composition ratio of titanium oxide; 

[0033] FIG. 14 is a diagram shoWing changes in adher 
ability With ultraviolet radiation; 

[0034] FIG. 15 is a cross-sectional vieW of a semicon 
ductor light emitting device according to the invention 
(taken along the A-A‘ line of FIG. 16); 

[0035] FIG. 16 is a plan vieW of the semiconductor light 
emitting device; 

[0036] FIG. 17 is a How chart of a manufacturing process 
of the semiconductor light emitting device according to the 
invention; 
[0037] FIG. 18 is a cross-sectional vieW of a semicon 
ductor light emitting device according to the invention 
(taken along the A-A‘ line of FIG. 19); 

[0038] FIG. 19 is a plan vieW of the semiconductor light 
emitting device; 
[0039] FIG. 20 is a plan vieW of a lead frame used in the 
invention; 
[0040] FIG. 21 is a cross-sectional vieW of a series of case 
molds and a series of resin stems used in the invention; 

[0041] FIG. 22 is a cross-sectional vieW of a conventional 
semiconductor light emitting device; 

[0042] FIG. 23 is a plan vieW of a conventional resin 
stem; and 

[0043] FIG. 24 is a cross-sectional vieW taken along the 
A-A‘ line of FIG. 23. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0044] Explained beloW are embodiments of the present 
invention With reference to the draWings. Referring to FIGS. 
1 through 4 shoWing a ?rst embodiment, FIG. 1 is a 
cross-sectional vieW of a semiconductor light emitting 
device, and FIG. 2 is a plan vieW of the same semiconductor 
light emitting device. FIG. 1 is taken along the A-A‘ line of 
FIG. 2. FIG. 3 is a simpli?ed plan vieW of a resin stem for 
explaining the position of the resin stem in the semiconduc 
tor light emitting device, and FIG. 4 is a cross-sectional 
vieW taken along the A-A‘ line of FIG. 3. 

[0045] As shoWn in FIG. 1, the resin stem 10 has leads 21 
and 22, made by molding a lead frame, and a resin portion 
10A, Which is an integral molded product. The resin portion 
10A includes a recess Which opens to the upper surface 
thereof With a larger area than its bottom and has slanted side 
Walls behaving as re?ective surfaces 8. The resin portion 
10A of the resin stem 10 comprises a generally square loWer 
portion and a generally circular upper portion having the 
recess. End portions of leads 21, 22 lie on the bottom surface 
of the recess in an end-to-end confrontation. Opposite end 
portions of the leads 21, 22 extend in the opposite directions 
to the exterior of the resin portion 10A. These leads 21, 22 
are molded in a cut-and-forming step of the lead frame. A 
semiconductor light emitting element 1 made of GaP, 
GaAlAs, GaAsP, InGaAlP or GaN, for example, has ?rst and 
second electrodes (not shoWn), and is mounted at the lead 21 
on the bottom surface of the recess by Ag paste 3, for 
example. 

[0046] The second electrode of the semiconductor light 
emitting element 1 is connected to the lead 22 by a bonding 
Wire 4 of Au, for example. A thermosetting resin fully ?lls 
the recess of the resin portion 10A to form a light-transmis 
sive resin encapsulating element 5. A projection 9 of a 
light-transmissive resin encapsulating element made of a 
thermosetting resin is formed on the resin stem 10. The 
projection 9 is used as a lens, for example. The projection 9 
covers the entire upper surface of the resin stem 10 including 
the surface of the resin encapsulating element 5 and an upper 
part of the side surfaces continuous from the upper surface. 
The semiconductor light emitting element 1 in the recess is 
located along a vertical center line O of the projection 9. The 
center line O is common to the vertical center line of the 
resin stem 10. HoWever, the recess is eccentric from the 
center of the upper surface of the resin stem 10, and the 
vertical center line O‘ of the recess does not coincide With 
the center line O. This construction results in locating the 
semiconductor light emitting element 1 closer to the re?ec 
tive surfaces 8 and in making the re?ective surfaces 8 more 
effective to improve the light take-out ef?ciency. The pro 
jection 9 is larger than the diameter of the upper portion of 
the resin stem 10 by the thickness t so as to cover the entirety 
of the upper side surface of the resin stem 10 (length The 
projection 9 does not contact the lead 21 or 22, and is distant 
from the leads 21 and 22 by a predetermined distance y. 

[0047] In this embodiment, the thickness t of the projec 
tion 9 on the side surface of the resin stem is approximately 
2 mm When the length of one side of the resin portion 10A 
is either 2.4 mm or 4.5 mm. When manufacturing the 
semiconductor light emitting device, after mounting the 
projection 9 on the resin stem 10, a lead frame is cut and 
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formed into the form of leads 21 and 22 to complete the 
semiconductor light emitting device. The leads 21 and 22 
may be formed into a gull Wing, J -bent or other appropriate 
shape. 

[0048] The structure of the resin stem of the semiconduc 
tor light emitting device shoWn in FIG. 1 is explained in 
greater detail With reference to FIGS. 3 and 4 Which are a 
simpli?ed plan vieW and a cross-sectional vieW of the resin 
stem supporting the semiconductor light emitting element, 
removing the projection for clearly illustrating the position 
of the semiconductor light emitting element. The resin 
portion 10A of the resin stem 10 is generally square or 
rectangular (approximately as large as 3.0><3.4 mm or 5.0x 
5.4 mm, for example), and the upper portion including the 
upper surface 10‘ is cylindrical. The B-B‘ line and the C-C‘ 
line in FIG. 3 are center lines of tWo pairs of parallel sides. 
The vertical center line O of the resin stem 10 is shoWn in 
FIG. 4. As stated above, the upper surface 10‘ of the resin 
stem 10 is generally circular, and the recess 7 formed therein 
is substantially elliptic (With the longest diameter R and the 
shortest diameter r). The leads 21 and 22 extend in opposite 
directions from their confronting ends, and extend to the 
exterior of the resin stem 10 through its opposite sides. The 
semiconductor light emitting element 1 is located in the 
recess 7 to overlap all of the center lines B-B‘, C-C‘ and O. 
The recess 7 is not in the center on the upper surface of the 
resin stem 10 and offset toWard the lead 22 along the 
lead-extending direction (the distance H from the side 
crossing With the lead 21 to the recess is larger than the 
distance h from the side crossing With the lead 22 to the 
recess). 
[0049] The purpose of the offset location of the recess is 
to amply reserve the region for the bonding Wire. That is, this 
structure decreases distances betWeen the re?ective surfaces 
8 and the semiconductor light emitting element 1 than the 
conventional structure shoWn in FIGS. 23 and 24 While 
providing an ample region for the bonding Wire. Also in the 
conventional structure shoWn in FIGS. 23 and 24, the 
semiconductor light emitting element 1 is located to overlap 
the center lines B-B‘, C-C‘ and O. HoWever, since the recess 
7 is formed in the center of the resin stem 10, a the recess 
7 necessarily becomes larger to provide an ample area for 
the bonding Wire 4. Also through comparison betWeen FIG. 
3 and FIG. 23, the recess in FIG. 23 is apparently larger 
than the recess of FIG. 3 (the siZe of the resin stem itself is 
equal as shoWn in FIGS. 3 and 23). That is, the distance 
from the circumference of the bottom of the recess 7 to the 
semiconductor light emitting element 1 is smaller in this 
embodiment than that of the conventional structure (D>d). 

[0050] As explained above, the invention can locate the 
semiconductor light emitting element 1 closer to the re?ec 
tive surfaces 8 than the conventional structure, and can use 
the re?ective surfaces 8 more effectively. That is, the inven 
tion ensures that more light be re?ected by the re?ective 
surfaces 8 and taken out to the exterior. As a result, the light 
take-out ef?ciency is improved. 

[0051] The light-transmissive resin encapsulating element 
used in the invention to form the projection 9 is made of a 
thermosetting resin Whereas the resin portion 10A of the 
resin stem 10 is made of a thermoplastic resin. Therefore, 
adherability of them is generally not good. In the present 
invention, hoWever, since the light-transmissive resin encap 
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sulating material forming the projection 9 and covering the 
upper surface of the resin portion 10A hangs doWn onto an 
upper part of the side surface, the adhering strength betWeen 
the resin stem and the light-transmissive resin encapsulating 
material is improved. Therefore, the humidity resistance of 
the device is improved, and thermal stress-cracking is 
decreased. 

[0052] Moreover, since the resin portion 10A is molded to 
embed the lead frame, surfaces of the resin stem 10 can be 
aligned easily, and the lead frame can be easily handled. 
Additionally, the semiconductor light emitting device can be 
mounted easily When incorporated into a set. 

[0053] Next explained is a method for manufacturing the 
semiconductor light emitting device according to the inven 
tion. FIGS. 5 through 8B illustrate a method for manufac 
turing a semiconductor light emitting device according to 
the ?rst embodiment of the invention. FIG. 5 is a ?oW chart 
of the manufacturing process, FIGS. 6, 7A and 7B are 
cross-sectional vieWs of the device in different steps during 
the process for making the projection of a light-transmissive 
resin, and FIG. 8A and 8B are cross-sectional and plan 
vieWs of the resin portion of the resin stem. 

[0054] The folloWing steps are executed for manufactur 
ing the semiconductor light emitting device shoWn in FIG. 
1. First of all, the lead frame is set in a resin mold, and a 
thermoplastic resin is applied into the cavity by injection 
molding, for example. It results in obtaining the resin stem 
10 including the resin portion 10A made of the thermoplastic 
resin (FIG. 5(1)). The resin stem has formed a recess on its 
upper surface. Leads in the lead frame are placed in the 
recess in a predetermined direction. Alight emitting element 
1 (hereinafter called a chip) is mounted on one of the leads 
by bonding the lead to the ?rst electrode of the chip With Ag 
paste, for example (FIG. 5(2)). Connected to the second 
electrode of the chip is one end of a bonding Wire, and the 
other end of the bonding Wire is connected to the other lead 
(FIG. 5(3)). Next supplied is a thermosetting resin into the 
recess containing the chip (FIG. 5(4)). On the other hand, a 
?uid-state resin is injected into a encapsulating case mold 
(FIG. 5(5)). Then, a part of the resin stem including its upper 
surface is dipped into the encapsulating case mold (FIG. 
5(6)). This step of the process is explained With reference to 
FIG. 6. 

[0055] The encapsulating case mold 11 contains the 
injected ?uid-state resin 12. The resin stem 10 oriented 
upside doWn is progressively dipped into the ?uid-state resin 
from its upper surface until the leads 21 and 22, serving as 
a stopper, hits the encapsulating case mold 11. The resin 
stem 10 is held there, With the leads 21 and 22 contacting the 
encapsulating case mold 11, until the resin sets. When the 
resin sets and the projection 9 is formed, the product is 
removed from the encapsulating case mold (FIG. 5(7)). 
Although this embodiment does not use, a parting agent may 
be previously applied onto the inner surface of the encap 
sulating case mold. The projection 9, thus made, may be 
used as a lens, for example. After that, the lead frame is cut 
and shaped into leads of a predetermined con?guration 
(FIG. 5(8)). Then, after a test of the semiconductor light 
emitting device, additional treatment is done to complete the 
semiconductor light emitting device (FIG. 5(9)). 

[0056] FIGS. 7A and 7B shoW a second version of steps 
(6) and In this case, the encapsulating case mold 11 has 
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at least one projection 13 along the edge of its recess to serve 
as a stopper. When the resin stem 10 comes doWn, the leads 
21 and 22 engage the projection 13. That is, since the leads 
do not directly hit the encapsulating case mold, it is pre 
vented that the ?uid-state resin ?oWs out (leakage of resin) 
through betWeen the leads and the encapsulating case mold 
by capillarity. The semiconductor light emitting device 
shoWn in FIG. 1 has been made in this process, and the 
bottom surface of the projection 9 is distant from the leads 
by a predetermined distance y. The distance y corresponds to 
the height y of the projection 13 of the encapsulating case 
mold 11. The spacer betWeen the leads and the encapsulating 
case mold may be formed on the resin stem instead of the 
encapsulating case mold as illustrated. Particular consider 
ation must be taken on the position of the projection 13 
relative to the encapsulating case mold in order to ensure 
that the leads (lead frame) do not contact With the ?uid-state 
resin When the resin stem 10 is dipped into it. 

[0057] FIGS. 8A and 8B shoW a third version of steps (6) 
and In this process, at least one through hole 14 is 
formed in the resin stem 10 excepting the region of the 
recess. In the example illustrated in FIGS. 8A and 8B, one 
through hole 14 for each corner of the resin stem 10, namely 
four through holes in total, are formed. The through holes 
serve as escape holes for an excessive amount of the injected 
?uid-state resin to escape from the encapsulating case mold 
When the resin stem is dipped into the resin. 

[0058] Next explained is a semiconductor light emitting 
device taken as the second embodiment of the invention. 

[0059] FIGS. 9A and 9B are plan and cross-sectional 
vieWs of the semiconductor light emitting device, and FIG. 
10 is a cross-sectional vieW of the semiconductor light 
emitting device for explaining its manufacturing method. 
The semiconductor light emitting device shoWn in FIGS. 9A 
and 9B is similar to that of FIG. 1 in construction. Namely, 
a semiconductor light emitting element 1 is mounted on the 
resin stem 10, a resin encapsulating element 5 of a light 
transmissive resin packs it, and a lens-shaped projection 9 of 
a light-transmissive resin is formed on the upper surface of 
the resin stem 10 containing the resin encapsulating element 
5. Since the projection 9 covers the upper surface of the resin 
stem 10 and the side surface continuous from the upper 
surface, the adherability of the resin stem 10 and the 
projection 9 is high. The semiconductor light emitting 
element 1 is aligned With the vertical center axis of the 
projection 9 and the resin stem 10. In order to increase the 
light take-out e?iciency, the recess of the resin stem 10 is 
eccentric from the center in a direction closer to the edge 
from Which the lead 22 extends to the exterior (in a direction 
remoter from the edge from Which the lead 21 extends to the 
exterior). That is, the structure provides an ample area for 
the bonding Wire While shortening distances betWeen the 
semiconductor light emitting element 1 and the re?ective 
surfaces 8. 

[0060] To form the projection 9, a thermosetting resin is 
injected into both a encapsulating case mold 11 and the 
recess 7 of the resin stem 10. Before the thermosetting resin 
sets, the resin stem 10 is dipped into the ?uid-state resin 12 
in the encapsulating case mold 11 from its upper surface. In 
this manner, even if the resin contracts While it sets, part of 
the resin existing betWeen the encapsulating case mold 11 
and the resin stem 10 (at regions A and B in FIG. 10) 
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compensates or absorbs it. Therefore, the projection 9 can 
holds its shape of a lens also after setting of the resin, and 
shortage of resin does not occur at the bonding area With the 
resin stem 10. 

[0061] Moreover, the resin stem 10 need not be intention 
ally hit to the encapsulating case mold to prevent leakage of 
the resin to the exterior before it sets. Therefore, this 
embodiment does not require particular attention on the 
pressure for hitting the resin stem 10 to the encapsulating 
case mold 11, and permits a loW accuracy in relative 
dimension betWeen the encapsulating case mold 11 and the 
resin stem 10. That is, the embodiment permits a loW relative 
dimensional accuracy betWeen different parts, and makes the 
manufacturing process easier. 

[0062] Next explained is another method for manufactur 
ing the semiconductor light emitting device according to the 
invention With reference to FIG. 11 Which is a cross 
sectional vieW of the semiconductor light emitting device 
shoWn in FIG. 9 in a step of the manufacturing process. 
When the resin stem 10 is brought onto the ?uid-state resin 
12 in the encapsulating case mold 11, air may enter betWeen 
them in form of bubbles. This embodiment intends to 
prevent such bubbles and can make a high-quality resin 
encapsulating element. Namely, a ?uid-state thermosetting 
resin is injected into both the encapsulating case mold 11 and 
the recess 7 of the resin stem 10. Amounts of the resin are 
adjusted to form convex liquid surfaces. In this status, the 
resin stem 10 is inserted from its upper surface into the 
?uid-state resin 12 in the encapsulating case mold 11. 
Contact of both ?uid-state resins begins from their convex 
centers and progressively extends toWard their radially out 
Ward regions. Therefore, it is prevented that air is con?ned 
in form of bubbles betWeen both resins. In this case, it is not 
necessary that both liquid surfaces be convex. Even When 
one of the liquid surfaces is convex and the other is ?at or 
slightly concave, the same effect Will be obtained. Also When 
a through hole 15 is formed in the recess of the resins stem 
10 to release bubbles, a similar result is obtained. 

[0063] Next explained is a semiconductor light emitting 
device taken as the third embodiment of the invention. 
Heretofore, the folloWing technical problems have been 
recogniZed and desired to overcome in the ?eld of surface 
packed semiconductor light emitting devices. (1) Due to a 
structure making it di?icult to form a lens, the device has a 
loW luminance. Moreover, due to variance in amount of 
resin, setting contraction of epoxy resin, etc., the resin 
surface becomes convex, and the luminance varies largely. 
(2) The distance betWeen the semiconductor light emitting 
element and the stem re?ective surface is long, in general, 
and the effect of the re?ective plate is small especially in a 
InGaAlP compound semiconductor light emitting device 
Where the active layer is close to the surface of the element. 
(3) Since an epoxy resin of a loW Tg(glass transition 
temperature) is used, the epoxy resin used as the resin 
encapsulating element applies a resin stress to the bonding 
Wire (Au Wire) upon changes in ambient temperature, and 
accelerates breakage of the Wire. (4) LoW Tg epoxy resins 
have loW crosslinking densities after being set, and are Weak 
in humidity resistance. 

[0064] On account of the conventional semiconductor 
light emitting device, the semiconductor light emitting 
device according to the embodiment can remarkably allevi 














