DESCRI PTI ON  OPTI CAL SEM CONDUCTOR ELEMENT MOUNTI NG PACKAGE, AND OPTI CAL
SEM CONDUCTOR DEVI CE USI NG THE SAME TECHNI CAL FI ELD [0001] Thi s invention
relates to an optical sem conductor elenent nounting package that is
useful in manufacturing an optical sem conductor device that conbines an
optical sem conductor elenent with a wavel ength conversi on neans such as
fluorescent material, and to an optical sem conductor device using the
package. BACKGROUND [0002] Optical sem conductor devices (light emtting
devi ces) of the SMD (surface ”DU”tE%sEEYEEfaNtype and having the structure

shown in FIG 3 have often been us t years in place of a |l ead

type of opti eakrefm GRREERES. Sekd BneHheY duge the size and

t hi ckness of the opti cal sen?%%%gﬁgﬁgbg evﬁ@gf 'th%£§u§¥ﬁb89ﬁ6%%&ed type

of optical sem conduct ogpgem u [ ] conduct or el ement
SEfRUbESuCIiRIBELY RN AR G A

(LED, etc.) 400 is nmounted via a ng ‘nat eri 6 on the bottom
face of a recessed part of an optical sem conductor el enent nounting

package in which positive and negative | ead el ectrodes 404 are integrated

with a resin nolding 403 having %EEEE%&%?%U@EBt

[0001] This invention relates to an optical semiconductor
element mounting package that is useful in manufacturing an
optical semiconductor device that combines an optical
semiconductor element with a wavelength conversion means
such as fluorescent material, and to an optical

semiconductor device using the package.

BACKGROUND
[0002] Optical semiconductor devices (light emitting
devices) of the SMD (surface mounted device) type and having
the structure shown in FIG. 3 have often been used in recent
years in place of a lead type of optical semiconductor
device in an effort to reduce the size and thickness of the
optical semiconductor device. With a surface mounted type
of optical semiconductor device, usually an optical
semiconductor eiement (LED, etc.) 400 is mounted via a die-
bonding material 406 on the bottom face of a recessed part
Qf an optical semiconductor element mounting package in
which positive and negative lead electrodes 404 are

integrated with a resin molding 403 having a recessed part



that serves as the region where the optical sem conductor elenent wll be
nmounted. And then, the optical sem conductor elenent 400 and the | ead

el ectrodes 404 are electrically connected with a bonding wire 401, after
whi ch the recessed part is packed with a transparent sealing resin 402 that
includes a fluorescent material 405, and the optical sem conductor el enent
400 is sealed to conplete the manufacture of the optical sem conductor

devi ce. The above-nenti oned optical sen conductor el enment nounting package
is usually g@nufactured q§uplaanﬁtlead el ectrodes in a nold, injecting a

mol ten t her ibsetTing r 88 W ARSIt 3RS dths PREICHOSETLABICEAH r et ur ni ng
the resin copposi.tion.to roomtenperature to cure it and integrate the
conponent s. eg%%eélr?egéeﬁa?%-%%e%at eélrt“5 Lﬁfﬁbﬂ“i'cﬁﬁ? oMt 55d2- 280616, 2004-
055632, and_2004-342782 dj scl os n_SMD-type LED apparatus_ that makes use
of an opti cAT SEMESHAfCT o7 e?ngﬁta%ﬁﬂ%/ﬁ&abaﬁk%‘g%qdﬁsmm%@rﬁosi tive and

negative |l e | ectrodes and . a resjn | di ng haying a recessed part are

i ntegrated.® %df‘ﬁgtb CRIRGE SONYE I‘{%Cﬁ%gg] Bhts L sehteoritdctor devi ces
have cone t@nebe used i.n_a wi.de raP§§ of fields, and it has, becone

i ncreasi ngl Y eanmoR PR Padent PESFEIrBrth Reff eRSRRF WdedethiRg 1887 EN

condi ti ons,w@it%h meanf1 (%hat tgese devices need to have higher reliability
than what was needed Fht%He Ppdstoresictivarerhg! t Hermsidt ti%g resin
conpositi ons tt.ha ar e.corz¥%r4{)r)cl(f))%/r u?ed to produce the above-nentioned resin
mol di ngs have & Co&FPTCTEMCTSF PLARET ¥Fansi 877 ¥%h tPoC®RLPFMEEF that i s
greater thanrg t %oeffi ient of .| igear .eéggnsi onég%pproxi mately 17 ppni C)
of the copp&ttRATUFE oY pitarPy GRedFUCTEHIt Rl i 68es, TR aFo§feat deal
of stress i s gener se materials are integrated, and this

t ed_wh th
results in'a elgpggsgp’fhcaglgﬁggliggﬂn%ﬁi},%reﬁl{aﬁgn\: d9R B dPFHg28%d 18he | ead

el ectrodes, _praducin a n.the order .of a few dozen,ni crons in between.
If the adhe%sf)u@;lqgefn\?\gléﬁa%h%e%e}é’?’ np%‘fld}%&eﬁﬂdei%tqoélﬁa oF & 194 Ges

decr eases, {:nh.eec t.glesg acFlecl ineghi n thet course of bendi ng_the, outer | eads of
the |ead el €ctT0d8€ %iTT S s S EFBATE Sich "85 Hap oG thPR 1Hwerdet he
reliability_ .of the tical sem conductor device. [Q00Q4] Al so, if injection
mol ding is @mp e8‘y889$h atrhde rﬁr%%%w t)ﬁ]eofreﬁlf)eg?r??%d‘l%df’%gt‘byrqoﬁ‘j ecting a
resin conpasition.into a nmold,, the injection pressure of the resin may

produce a sITGNt °d8for ratids oF the HHcErarR W GYUPRe& Tt Esin flash (a
parting lin is_produced on_the side faces of aptical semn conduct or
el enent muﬁ%ﬁaﬁgsgagﬁh%gc% ing(reIétsi Blisg 18%%0%1@? gghﬁﬁ%r a?r@ Tin the
formng pr and rréad%e_i tremely difficult to accurately work outer
leads to matc Eheagﬂt er gétégg%féjt%gc% sh gﬁ%[:)ldiyr?& F‘ﬁgo?%ratt Sreduce the
size of tthﬁﬂ;hgﬁgsSSgg(% ggcgg£ié§E“§€%ic§%§SEtor element mounting

package in which positive and negative lead electrodes and a

resin molding having a recessed part are integrated.

DISCLOSURE OF THE INVENTION

[0003] Optical semiconductor devices have come to be used
in a wide range of fields, and it has become increasingly
common in recent years for them to be used under harsh
conditions, which means that these devices need to have

higher reliability than what was needed in the past.



stress is applied in the longitudinal direction at the boundary between the
resin nolding and the | ead el ectrodes here, and a gap is produced at this
boundary fromthe distal end portion of the flash extending in the |ateral
direction. Furthernore, there is the risk that the resin flash wll
separate, and if this happens, it can cause cracking in the package,

noi sture or foreign matter nay get in through these cracks, and this
greatly dinmnishes the reliability of the optical sem conductor device.
Also, if the flash separation is deep, it can create a void that mars the
appear ance $P"¢¥RE dé@?c%ﬁe{Wﬂﬁ§§FAP%ole%ﬁﬁ|Q§§PO§EWV§6h&BéFo@ﬂ%Ienents havi ng
an em ssion peak wavel ength in the ultraviolet band, for exanple, have been
devel oped | FPTRIEAt U§Barso RRIGUCRetRe cRaTENIEnhEPREIERipravddi@dsn t hei r
application to SVMD-type LEDs, but because |ight near the ultraviol et band
has such hi@mveemercgy,ffi@iftréhw foneleyreax@nishenr €2k ssed2pappmi°aner

peri pheral face (reflector) of the resin nolding, and as this degradation
of the innethgerisplheratef adenpitbgresskEsicienenof efdrectri wkpynoiforvi si bl e |i ght
wi |l decrease. DI SCLOSURE OF THE I NVENTION [0006]1n view of this

situation, (dpproxamaeblecl’ @pmy/b® presgst copy@ntthal 1o PFfAdadeyan optical
sem conduct or el enent nounti ng package that has good adhesi on getmeen t he

resin nol diggeandt head eadk @lreabs pdas ArdeRasqexceld %@Ee§§|isabl lity, as
wel | as an optical sem conductor device using the package.

generated when these materials are integrated, and this
results in a decrease in adhesion between the resin molding
and the lead electrodes, producing a gap on the order of a
few dozen microns in between. If the adhesion between the
resin molding and the lead electrodes decreases, the stress
applied in the course of bending the outer leads of the lead
electrodes will also create such a gap, and this lowers the
reliability of the optical semiconductor device.

[0004] Also, if injection molding is employed in the
production of a resin molding by injecting a resin
composition into a mold, the injection pressure of the resin
may produce a slight deformation of the mold, in which case
resin flash (a parting line) is produced on the side faces
of the optical semiconductor element mounting package. This
resin flash becomes a hindrance in the forming process, and
makes it extremely difficult to accurately work outer leads
to match the outer faces of the resin molding in order to

reduce the size of the optical semiconductor device. Also,



[0007] 1t is another object of the present invention to provide an optical
sem conduct or el enent nounting package that has a recessed part (reflector)
with high reflectivity of light ranging fromvisible light to
near-ultraviolet light after curing, and excellent |ight resistance and

t hermal degradation resistance, as well as an optical sem conductor device
usi ng the package. [0008] Specifically, the present invention is
characterized by the following itens (1) to (12). [0009](1) An optical
sem conductor el ement mounting package having a recessed part that serves
as an opti c&Fr§e% Rt 8e é?é%?@ntloﬁﬁaﬁ’tlﬁiﬁga%r ddirefit istherteithet he pacage is
formed by integrating: a resin nolding conposed of a thernosetting

|i ght - r ef | eCPPRGRFEISTESAPERT thesAD RALER Y Giss the leadtelersrede faces of
the recessed part; and at |east a pair of positive and negative |ead

el ectrodes AF&PosERf Gps8i & wrdncseher Solndorgdpsy mifear thef disfealoot t om
face of the recessed part, and there is no gap at a joint face between the
resin nol di faRRF RS PéatPel Bastogesenfm oy 2he Thetastli dareseieonduct or
el ement nounting package according to (1) above, wherein the integration of
the resin mbPAFRRE™MATE t GBepRsit ithe éhakn%e‘%ﬁaﬁ ithe reatn flash will

separate, and if this happens, it can cause cracking in the
package, mqisture or foreign matter may get in through these
cracks, and this greatly diminishes the reliability of the
optical semiconductor device. Also, if the flash separation
is deep, it can create a void that mars the appearance of
the device.

[0005] .Also, optical semiconductor elements having an
emission peak wavelength in the ultraviolet band, for
example, have been developed in recent years, and these
elements hold much promise in their application to SMD-type
LEDs, but because light near the ultraviolet band has such
high energy, it tends to degrade the recessed part inner
peripheral face (reflector) of the resin molding, and as
this degradation of the inner peripheral face progresses,

even reflectivity of visible light will decrease.

DISCLOSURE OF THE INVENTION

[0006] In view of this situation, it is an object of the
present invention to provide an optical semiconductor

element mounting package that has good adhesion between the



el ectrodes is perforned by transfer nolding. [0011] (3) The optical

sem conduct or el enent nounting package according to (1) or (2) above,
wherein the thernosetting light-reflecting resin conposition includes a
filler. [0012](4) The optical sem conductor el enent nounting package
according to (1) or (2) above, wherein the thernosetting light-reflecting
resin conposition includes conponents: (A) an epoxy resin; (B) a curing
agent; (C) a curing accelerator; (D) an inorganic filler; (E) a white
pigment; and (F) a _coupling agent, and is a resin conposition whose optical
refl ectivityea? Fo4aVae Hhef 1880 ¢ Be0daMm #-d dtad €4661889% and whi ch can
be press nol ded at normal tenperature (0 to 35C) [0013](5) The opti cal

sem conduct BB AY ndtitd dg Apagk QR iEGdo PR REPRBIqLPF db6iee wherein the
inorganic filler (D) is at |east one type selected fromthe group

consi sti ng B¥1%d |the¢aPa@kafdfi-na, magnesi um oxi de, antinony oxi de, al uni num

hydr oxi de, magnesi um hydroxi de, barium sul fate, magnesium carbonate, and
bariun‘carbbﬁg{@_ It is another object of the present invention to

provide an optical semiconductor element mounting package
that has a recessed part (reflector) with high reflectivity
of light ranging from visible light to near-ultraviolet
light after curing, and excellent light resistance and
thermal degradation resistance, as well as an optical
semiconductor device using the package.

[0008] Specifically, the present invention is
characterized by the following items (1) to (12).

[0009] (1) An optical semiconductor element mounting
package having a recessed part that serves as an optical
semiconductor element mounting region, wherein the pacage is
formed by integrating: a resin molding composed of a
thermosetting light-reflecting resin compdsition, which
forms at least tﬁe side faces of the recessed part; and at
least a pair of positive and negative lead electrodes
disposed opposite each other so as to form part of the
bottom face of the recessed part, and there is no gap at a
joint face between the resin molding and the lead electrodes.
{0010] (2) The optical semiconductor element mounting
package according to (1) above, wherein the integration of

the resin molding and the positive and negative lead



[0014] (6) The optical sem conductor el enment nounting package according to
(4) or (5) above, wherein the white pignent (E) is inorganic holl ow
particles. [0015](7) The optical sem conductor el ement nounting package
according to any of (4) to (6) above, wherein the average particle size of
the white pignent (E) is between 0.1 and 50 pm [0016](8) The opti cal

sem conduct or el enent nounti ng package according to any of (4) to (7)
above, wherein the total amount of the inorganic filler (D) and the white

pigment (E) is from7Q to 85 vol%wth respect to the entire thernosetting
| i ght-refl e@h?ﬁé’?cgsﬁ ﬁSCBﬁﬁg%‘T”E?doﬁy [Cﬁﬁ’isﬁs{) Q¥ dpt i cal seni conduct or
pi ral 11 ow!BPLPhe C Ha nBBEL O hip T GRPLF IS AGL RSt TCORBGAT 1 on 16 at
least 50 Cmpgggag?eo arcr:%%?:d&rqgntgo(oi)cgr (2) above, wherein the

thermosetting light-reflecting resin composition includes a

filler.

[0012] (4) The optical semiconductor element mounting

package according to (1) or (2) above, wherein the

thermosetting light-reflecting resin composition includes

components: (A) an epoxy resin; (B) a curing agent; (C) a

curing accelerator; (D) an inorganic filler; (E) a white

pigment; and (F) a coupling agent, and is a resin

composition whose optical reflectivity at a wavelength of

350 to 800 nm is at least 80% and which can be press molded

at normal temperature (0 to 35°C).

[0013] (5) The optical semiconductor element mounting
package according to (4) above, wherein the inorganic filler
(D) is at least one type selected from the group consisting
of silica, alumina, magnesium oxide, antimony oxide,
aluminum hydroxide, magnesium hydroxide, barium sulfate,
magnesium carbonate, and barium carbonate.

[0014] (6) The optical semiconductor element mounting
package according to (4) or (5) above, wherein the white
pigment (E) is inorganic hollow particles.

[0015] (7) The optical semiconductor element mounting



[0018] (10) The optical sem conductor el enent nounting package according to
any of (1) to (9) above, wherein the disk flow of the thernosetting
light-reflecting resin conposition is at least 50 nm [0019](11) The
optical sem conductor el enent nounting package according to any of (1) to
(10) above, wherein the coefficient of |inear expansion of the
thernosetting light-reflecting resin conpositionis 10 to 30 ppm C

[ 0020] (12) An optical sem conductor device, conprising: the optical

sem conduct or el ement nounting package according to any of, to (11)
above; an Opt§Kese §8ﬁ?%%lﬁ’@u5f’o?8?él%§e§4t) urﬂ?}ea‘g%%vet'hé%%ﬂré#)hfeace of a
recessed part of the acka d .a transparent se Iing resin layer that

covers the VPt g4l PaE @c?n&gg;ﬁog?e‘f}é SenPLAECHeckdsdd PR 0021] W t h

the present _invention, it is possibl
P 0.1 and 50 pm. P ble to

[0016] (8) The optical semiconductor element mounting
package according to any of (4) to (7) above, wherein the
total amount of the inorganic filler (D) and the white
pigment (E) is from 70 to 85 vol% with respect to the entire
thermosetting light-reflecting resin composition.

[0017] (9) The optical semiconductor element mounting
package according to any of (1) to (8) above, wherein the
spiral flow of the thermosetting light-reflecting resin
composition is at least 50 cm and no more than 300 cm.
[0018] (10) The optical semiconductor element mounting
package according to any of (1) to (9) above, wherein the
disk flow of the thermosetting light-reflecting resin
composition is at least 50 mm.

[0019] _ (11) The optical semiconductor element mounting
package according to any of (1) to (10) above, wherein the
coefficient of linear expansion of the thermosetting light-
reflecting resin composition is 10 to 30 ppm/°C.

[{0020] (12) BAn optical semiconductor device, comprising:
the optical semiconductor element mounting package according
to any of (1) to (11l) above; an optical semiconductor

element mounted on the bottom face of a recessed part of the



provi de an optical sem conductor el enent nounting package that has good
adhesi on between the resin nolding and the | ead el ectrodes and has
excellent reliability, as well as an optical sem conductor device using the
package, and furthernore it is possible to provide an optical sem conductor
el ement nounti ng package that has a recessed part with high reflectivity of
light ranging fromvisible light to near-ultraviolet light after curing,
and excel lent light resistance and thermal degradation resi stance, as well
as an optlcal semi_con uctor devi ce u5|qg.the ack %QO@Z |n _the present

i nvention, R33%57t RA tthrerng PEERG TEp St r? h 10| nt ace petween the

resin m)ldl an ead electrod refers é a state.in ich no gap is
obser ved atr}?en %ﬁfgﬁf e W ndu ttf)}r"lee FESOT A e g Comss i hi% \(I)%]cont act with
o

S
the | ead el des h|S|nter ace i.s se ved at nification of
200 tines u@ﬁ % SEWE%E% PFPRTaS lonpve,ntc%ro & Iﬁ(é’osfﬂ)ﬁgagt so, this
application_i ncI des a _cl aim emlg I|1Cc{)é r|

ased.on Ja nese Patent
Appl i cat i onP 201 f§4%%51?aalppl tarion
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1c£1 semiconductor device using the package, and
furthermore it is possible to provide an optical
semiconductor element mounting package that has a recessed
part with high reflectivity of light ranging from visible
light to near-ultraviolet light after curing, and excellent
light resistance and thermal degradation resistance, as well
as an optical semiconductor device using the package.

[0022] In the present invention, saying that "there is no
gap" at the joint face between the resin molding and the
lead electrodes refers to a state in which no gap is
observed at the interface where the resin molding comes into
contact with the lead electrodes when this interface is
observed at a mégnification of 200 times using a SEM, metal
microscope, or the like.

[0023] Also, this application includes a claim of
priority right based on Japanese Patent Application 2006-
154652 (application date: June 2, 2006) already filed by the
applicant of the present invention, and the Specification

thereof is included herein for the sake of reference.



FIG 2 is a cross section of an enbodi nent of the optical sem conductor
device of the present invention. FIG 3 is a cross section of a typical
SMD-type LED (optical sem conductor device). FIG 4 is a cross section
of a favorable structure of the | ead el ectrode ends of the opti cal

sem conductor el enment nounting package of the present invention. BEST MODE
FOR CARRYI NG OQUT THE | NVENTI ON [ 0025] The optical sem conductor el enent
nount i ng package of the present invention is an optical sem conductor

el ement nounti ng package having a recessed part that serves as an optica
sem conductor el ement nounting region, wherein the package is forned by

integrating: a resin nolding conposed of a thernosetting light-reflecting
resin conposition, mhicHﬁﬂ&&hQEggg£gﬁgﬁlﬁﬁézgﬁdgﬁ¥5@§§-of the recessed
part; and at | east a pair_ of positive and negative | ead el ectrodes di sposed
opposi te eatfO%ther ggGasl tio 38 RPpaFEe o‘fletwhgmﬁof‘t‘blfﬁ%sacggcﬁo? K recessed

part, and there is no gap at the joint face between the resin nol ding and
t he | ead e|%%tqqﬁﬁggmen of the optical semiconductor element mounting

package of the present invention.

FIG. 2 is a cross section of an embodiment of the
optical semiconductor device of the present invention.

FIG. 3 is a cross section of a typical SMD-type LED
(optical semiconductor device).

FIG. 4 is a cross section of a favorable structure of
the lead electrode ends of the optical semiconductor element

mounting package of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0025] The optical semiconductor element mounting package
of the present invention is an optical semiconductor element
mounting package having a recessed part that serves as an
optical semiconductor element mounting region, wherein the
package is formed by integrating: a resin molding composed
of a thermosetting light-reflecting resin composition, which
forms at least the side faces of the recessed part; and at
least a pair of positive and negative lead electrodes
disposed opposite each other so as to form part of the
bottom face of the recessed part, and there is no gap at the

joint face between the resin molding and the lead electrodes.



Preferably, one end of the positive |lead el ectrode and one end of the
negative | ead el ectrode are di sposed opposite each other so as to formthe
bottom face of the recessed part, with the surface (main face) of each
exposed, and the ends are separated by nolding resin in between them It is
al so preferable if the other end of the positive |ead electrode and the
other end of the negative |ead electrode are provided so as to protrude
fromthe resin nolding side faces imrediately after integration with the
resin nolding, and the protruding outer | ead parts thereof e, as shown in
FIG 3, for SARPPEY BB SPOWAF d thESite BIod RaSFOIRTe 1210e OBF t he
package nol di hq, oduci ng J-ben ositive and negative connection

Permnal o Kt GEaPhS PEaAEIeE, ATt oo "PHE COnABePCORSt BHSIES | n ¢ he
present invention is not limted tqQ a J-bend_type, d may be a gullw ng
type or andt¥f&r °50%h & AScEar 9nfdﬁ§%f?ﬁ§°%oﬁ§¥ffﬁt?gﬁ Eﬁé%ﬁﬁ&ﬁufacturing
met hod of the optical sem canductor, el enent untin ackage of the present
nventi on, BREwel-Cast e SHHERCHI BER CONTUCT bre ey FLRD A ng Ehitbackage.

wi |l now be described intdgtgil. %?DZ? <Lead, El ect r odes> The | ead

el ect rodes T4 BES cORATAGLBY bJP Lt 8¢ -EBﬁ?aPhﬁﬁ%WESBpﬁ?a%T dhotfier such
material wth high_thermal _conductivity. For exanple, if_ can be fornmed by
using a prégfos8%§§e¥$¥HﬁJﬁéhtgﬁtoEP?ﬁﬂééP 8?r??§<ﬁ9ﬁﬁ8é§% H2% copper all oy

uihs henesal BB The sy aenietile lecd clecloden ey be
of these, etc., in,order to prevent oxidation of the |ead electrodes and so
Forthe Al soa RECBITIAGE 6F PREPTERIH S0P o o8 Lpy B L4 §Lfde smoot h
N'so. 't he. SFFFRCERET LAY, REETBaT EISrLBNCE 1o ThPoTer GbIT VA0S ac | ar ge
et ease | HPhE"ERTBTITUFE BREThel T pRe 5N (1TaT8 P ERer® RGP 28
L7 all <0, A0 8 5,2l ot I BOVEL £ P, B0k B LT im0

face of the package molding, producing J-bend positive and

negative connection terminals. Naturally, the structure of

the connection terminals in the present invention is not

limited to a J-bend type, and may be a gullwing type or

another such structure.

[0026] The constitution and manufacturing method of the

optical semiconductor element mounting package of the

present invention, as well as an optical semiconductor

device using the package, will now be described in detail.

[0027] <Lead Electrodes>

The lead electrodes can be constituted by steel-
containing copper or another such material with high thermal

conductivity. For example, if can be formed by using a

press so as to punch out a metal strip composed of a copper

10



[ 0028] Al so, with the present invention, at |least a pair of positive and
negative | ead el ectrodes are di sposed opposite each other so as to form
part of the bottom face of the recessed part of the package, but preferably
the corners at which the rear face and side faces intersect is curved at
the ends of the opposing lead electrodes (see RL in FIG 4; furthernore,
the "rear face of the lead electrode" is the back of the face (main face)
exposed at the bottom of the recessed part of the package) If the | ead

el ectrode en are thus rounded off in the di ect ich the noldin
Coon LaCi B g HeTHEeS: 85 - T I ol B TR P TR 9%t waen b

| ead el ectrodes wi fhout |eavin n t he ead el ctrodes can be

separ at ed f?g UiseEnBeKere n%]rag: %f%égg 7{}%‘}%11 % ﬁaheé B i ﬁuﬁ‘&?@&’sed
between the | ead el ectrodes and the_ res | di n Furthernore, since the
joint line %%{gkéﬁ“fﬁglP%sfﬁ“ﬁﬁPdFﬁbO%ﬁﬁgﬁggsFea'UeVeéPrBB%% i curved,

| ess stress will be concentr é %0|nt | ine, and 3 red ces the
occurrence 8T€6§Hké§ed8Fﬁﬂkﬁﬁ% qu ?QQNEGHWHF1§S ehe Tor é Pch the
side faces and the main_face |nter ect at the ends of _the p05| | ead

ol ot rodes Hie BHOPEPaBFy Gt B T e i oAb e BT el R THRG 4).
This effectively prevents the noldin in fromflow ng. out from between
the | ead el &&t% BNt BTG SrePh L Fa é“ﬁﬁeFﬁéVfE% ’eweét}b%%% and prevents

def ecti ve di e bondin

wi re _bonding of the light e el ement. It
al so |ncrea§%%'%Hﬁ%§38ﬁe%%tmé%ﬁothehgéﬁﬂﬁ@FSC?F %é?fnhﬁ hﬁ%dnnlding resin,
and reduces _separation at the interf ce bet ween t hem %803q%§R si n Mol di ng>
The resin nBrafmgdes %ﬁepﬁﬁgﬁﬁﬁéyo?a %é“b €§8ﬁta?ﬁVEﬁ?' R i ferably

nmol ded from ther settin ht-ref reS|n conposition. The

t her noset t i RYPFTGHt PF8FI F8§fn Voﬁu%ﬁﬁﬂﬁgFﬁb?9 contains a
filler. Further, the thernnsettl -re Iectl resin gQsition
preferably t%ﬁﬁ%ﬁ%%lﬁoﬁB%Heﬁﬁ?rafgf élgggl By 9a® @ﬂ%gﬁb agent; (O

a curi ng acgel er Al 9r,, (Bl LCLS G5, 11 Sia (58 W12 Ao o0 (3

the light emitting element, so optical output can be
increased.

[0028] Also, with the present invention, at least a pair
of positive and negative lead electrodes are disposed
opposite each other so as to form part of the bottom face of
the recessed part of the package, but preferably the corners
at which the rear face and side faces intersect is curved at
the ends of the opposing lead electrodes (see Rl in FIG. 4;
furthermore, the "rear face of the lead electrode" is the
back of the face (main face) exposed at the bottom of the
recessed part of the package). If the lead electrode ends
are thus rounded off in the direction in which the molding
resin is injected, the molding resin will more readily £fill

in between the lead electrodes without leaving any gaps, the
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agent. [0031] The above-nenti oned epoxy resin (A) can be any commonly used
epoxy resin nolding material for sealing electronic conponents, exanples of
whi ch include epoxified novol ac resins of phenols and al dehydes, such as
phenol novol ac type epoxy resin or orthocresol novolac type epoxy resin;

di gl yci dyl diethers of bisphenol A, bisphenol F, bisphenol S, and

al kyl -substituted bi phenol; glycidylam ne type epoxy resins obtained by
reacting epichlorohydrin and a pol yam ne such as isocyanuric acid and

di am nodi phenyl net hane; and |inear aliphatic epoxy resins and alicyclic
epoxy resi nteHhtiREdoBsS 3@ dPE AFPITFGh fEBden% IWLHEF RS ¢ aci d.

D fferent kinds of these can_al so be used together. O these, one with no
col orati on §5t§TErErdnl 89 SDFS5EER b WFTERSFACPUIE B SPhelfAd A type epoxy
resins, bisphenol F type epoxy resins, bisphenol S type epoxy resins, and
triglycidyl StEIAPLREr aPe. LOFSELFBrE % ndUpERE T Car S+ it i ons on t he
above- nentioned curing agent (B) as long.as it wll react. with an epoxy
resin, but #EWwiltRer BERYSRINPe FEE TR RUIGREL RBY T1¢ prefler HiE odERanpl es

i nclude acid anhydri de-based curing. agents and phenol - based curing agents.
Exanpl es ofl%d?H”Eﬁhy&??ﬂéﬂﬁﬁ§§dwtg+ﬂﬁb‘ﬁ@@ﬁ?§r$ﬁ§1ﬁ&etﬁﬁtﬁﬁFﬁc anhydri de,
mal ei ¢ anhydride, trinellitic anhydride, pyronellitic anhydride,
hexahydr opht {7 @PEnkRYEF i TRAUCES FARVRFOPFERSF @F RATHRARI GE2CK¥®Cnhyl nadic
anhydride, nadic anhydride, glutaric anhydride, nethyl hexahydrophthalic
anhydri de, EMY Tt hyPEevihhidr 5pRt FATE Safy YR+ o, B6r stfiesecassi gnd
anhydri de- based curing agents, the use of phthalic anhydride,

hexahydr opht?faliad PahRGer P SEEF r ahydtoFRERaPF ctmIRpPEPFHRI 152d

met hyl hexahydr opht hal i ¢ anhydride is preferable. The acid angydri e- based
curing agentl§FerErsbRye RIETETABL BT Wei Rt 2RRGEuEMIWD 56286, and an
acid anhydride that is fromcolorless to pale yellow.is preferred. These
curing agent® TR Beé - usB sistdrGEIBTLY FS Fnﬁﬁr@‘%ﬁ?lﬁén‘gsre?c?lfloget her. It
is preferable for the ratio of the e o§¥W{esin and the curing agent to be
such that atteVe1gHanpsCwhi A cBRtYREL TR LR PO IgPEED<CYELitECanhydr i de
groups or gxdro§¥l grougg% in the curin% agegt account for 0.5to 1.5

equi val ent sfHhda5eePEr Bt \oPFoRTMBC T %5 5. 2P REVENERt ST VEpBX§ gr oup
equi valent in the epox¥ resin. Curing of .the epoxy. resin conposition nmay be
sl ower and YMEJI%ES FHENKGITIGAIt BhpEtsatidPEtof {qﬁgqguFéﬂmﬁdeugF t hus

obt ai ned may. be |ower if the active groups is less than 0.5 equjvalent, and
moi sture redt¥t afCeE CRAGS dEEIEASE ‘P?U%?%‘ ég‘ﬁi iﬁ?‘grﬁ Cit§°‘é§<%€é‘&e8¥‘e

molding resin, and reduces separation at the interface
between them.
[0030] <Resin Molding>

The resin molding in the package of the present
invention is preferably molded from a thermosetting light-
reflecting resin composition. The thermosetting light-
reflecting resin composition preferably contains a filler.
Further, the thermosetting light-reflecting resin
composition preferably contains components: (A) an epoxy
resin; (B) a curing agent; (C) a curing accelerator; (D) an

inorganic filler; (E) a white pigment; and (F) a coupling

12



[ 0033] There are no particular restrictions on the curing accelerator (O
(curing catalyst), but exanples include tertiary am nes such as

1, 8-di aza- bi cycl o(5, 4, 0) undecene-7, triethyl enedi am ne, and
tri-2,4,6-di nmet hyl am nonet hyl phenol ; i m dazol es such as

2-ethyl -4-nethyli m dazol e and 2- nmet hylim dazol e; phosphorus conpounds such
as triphenyl phosphi ne, tetraphenyl phosphoni umtetraphenyl borate, and

t etra- n- but yl phosphoni um o, o- di et hyl phosphor odi t hi oat e; quat ernary amoni um
salts; organic netal salts; and derivatives of these. These can be used

al one or tof@ther. Of these curing accelerators (curing catalysts), it is
preferable to use a tertiary am ne, an imdazole, or a phosphorus conpound.
The anmount %03 ch £h8 RRATSIFERECBTET RRYY SSEtht Hné&d"i Bepf&¥ erably from
0.01to 8.0 $arts by weight (hereinafter referred to as "weight parts"),
and nore pr&PERABIYy UFPENTRPMY (76 S3N0MOET YIft TRAFFSEL it £661WRY ght parts
epoxy resin._ A sufficient curing acceleration, effect may not be obtained if
the curing StTEIEPACOFOTRPING cEFATRLEY Gfs VBOAE atHedden SBR* Hnifitht  of | ess
than 0.01 weight parts, and the cured product may becone discolored if the
amount i s OVRYCHRD FREFGRt O ANEEC L 0BBA | PRTEYABP gatid £l PBFR¢D) can be at

| east one type selected fromthe group consisting of silica, alumna,
magnesi um oX9 B2 MYPROFEP DX ITEE I R aP Tt HUIRCKF AP bXF U L ara gHRS | tRANYy dr oxi de,
barium sul fate, nmagnesi um carbonate, and barium carbonate, but a m xture of
silica, al uFfsid’ SHELHEHY o @& eqRdeaIRImPRGRP hyiir BXis@ePel pief erabl e from
the standpoji nts of thermal conductivity, optical reflection )

char act er i sP1RMeN% dabf? t34kvAngupsr EytedaPdBReRr L /aAsdgcidy dider e no
particular restrictions on the average particle sjze of the, inorganic
filler, butt¥P§ £MHEYoFedins (BTEEBSPRY srpeﬁféﬁaga%wfﬂé’eaagérﬁaaadna with the

white pignent. will be nore efficient, .
polyamine such as isocyanuric acid and

diaminodiphenylmethane; and linear aliphatic epoxy resins
and alicyclic epoxy resins obtained by oxidizing olefin
bonds with peracetic acid. Different kinds of these can
also be used together. Of these, one with no coloration is
preferable, examples of which include bisphenol A type epoxy
resins, bisphenol F type epoxy resins, bisphenol S type
epoxy resins, and triglycidyl isocyanurate.

{0032} There are no particular restrictions on the above-
mentioned curing agent (B) as long as it will react with an
epoxy resin, but one with relatively little coloration is
preferable. Examples include acid anhydride-based curing
agents and phenol-based curing agents. Examples of acid
anhydride-based curing agents include phthalic anhydride,
maleic anhydride, trimellitic anhydride, pyromellitic

anhydride, hexahydrophthalic anhydride, tetrahydrophthalic
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[ 0035] There are no particular restrictions on the white pigment (E), but
inorganic hollow particles are preferable, exanples of which include sodium
silicate glass, alumnumsilicate glass, sodium borate glass, alum na, and
shirasu (Japanese vol canic ash). The average particle size of the white
pigment is preferably between 0.1 and 50 pm If it is less than 0.1 pm the
particles will tend to clunp and not disperse as well, but if it is over 50
m adequate reaction characteristics will tend not to be obtai ned.

0036] The t I Ki t,.of j t i ) d I i
| 00301 The i A3 10 AUl oL A6, e BBl () g porgant o
Wi th reSpecﬁnﬁﬁﬁéri%Qe. r%g?%k%l tﬁ@(%%?ﬁ?&Bﬂ.}Qﬂilci Qﬂﬂgéfﬂcde‘%ckkpg resin
e re ectl

conposi tion. opfica on characteristics w tend to be

i nadequate |f..t tiller i_ng .appunt s |le TDQQ .yol % but

nDIdabiIitym%ﬁqﬁyigﬁf?£¥d%ﬁ%ﬁéaéuﬁsngﬁléfﬁg%'l ?éhé to %glénre difficult to
I.S.over. 85 % [,003 f. [ hg agent

(F) incl ude®'st{ane coup ?ﬁanéélnﬁéggﬁ%’ﬁgFE%%Eé%gghg??%ﬁuéggﬁﬁggﬂ%%hwonIy

produce if t e(ﬂg%%ng:
u
used si ' ane, GouRld gy e s 511%&:11%5?% t moe%%aﬁggggzr@{ha%%xxgﬁ Ao

am nosi |l ane, “cationfc’s i 1ang, ane, rcaptosil ane,

and compounds gl Aesesn sl ah fue of Landised LD phedagited applfoation

anount. There are-no partic restri type of coupling agent

or the processing,caqonditions .1 he u Li.ng t tained in
t he thernns%ﬁ%#rﬁ%thﬁh?%H§¥¥§%?ﬁ%§g é??%ch%ﬁgéf%§&r1ﬁa§ %re eféﬁgg no nore

os -
than 5 ME/bweight of about 140 to 200, and an acid anhydride that is

from colorless to pale yellow is preferred. These curing
agents may be used singly, or two or more may be used
together. It is preferable for the ratio of the epoxy resin
and the curing agent to be such that active groups which can
react with epoxy groups (acid anhydride groups or hydroxyl
groups) in the curing agent account for 0.5 to 1.5
equivalents, and preferably from 0.7 to 1.2 equivalents, per
epoxy group equivalent in the epoxy resin. Curing of the
epoxy resin composition may be slower and the glass
transition temperature of the cured product thus obtained
may be lower if the active groups is less than 0.5
equivalent, and moisture resistance may decrease if 1.5
equivalents is exceeded.

[0033] There are no particular restrictions on the curing
accelerator (C) (curing catalyst), but examples include
tertiary amines such as 1,8-diaza-bicyclo(5, 4,0)undecene-7,

triethylenediamine, and tri-2,4,6-dimethylaminomethylphenol;
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[0038] I n addition, an antioxidant, parting agent, ion sequestering agent,
or the Iike may be added as needed to the thernosetting light-reflecting
resin conposition. [0039] The thernosetting light-reflecting resin
conposition containing the above conponents is preferably press-nol dabl e at
roomtenperature (0 to 35C) prior to curing, and preferably has an opti cal
reflectivity of at |east 80% at a wavel ength of 350 to 800 nmafter curing.
The above-nenti oned press nol ding can be perforned, for exanple, at room

the. above. ﬁ’é?&‘ioa&ﬁgggg%‘f Pege Pertbeti iy va P I 0% there w1l be a

t endency for t|on not to contrib te sufficiently to increasing

t he brlghtﬂgi 3’ mﬁ Ti CResE ﬂf%%ﬁﬂﬂEFHP 8e§?§é 23\vor e preferably, t he
opti cal reflect|V|§¥ |s at | east 90{ Spi.r flow

t her noset t i WgHa4 hoRRh & g TreePRm¥ ° °P6Hm|§e€?%ﬁQﬁ%¥& ﬁrafe1east 50

cm and no mor e than 300 cq&)and nor e prefera@Lglghoaﬁlst 50 cm

tetra-n-but hosphonium-o die orodithioate;
guaternary ammonium salts; organic metal salts; and
derivatives of these. These can be used alone or together.
Of these curing accelerators {curing catalysts), it is
preferable to use a tertiary amine, an imidazole, or a
phosphorus compound. The amount in which the curing
accelerator is contained is preferably from 0.01 to 8.0
parts by weight (hereinafter referred to as “weight parts”),
and more preferably from 0.1 to 3.0 weight parts, per 100
weight parts epoxy resin. A sufficient curing acceleration
effect may not be obtained if the curing accelerator (curing
catalyst) is contained in an amount of less than 0.01 weight
parts, and the cured product may become discolored if the
amount is over 8.0 weight parts.
[0034] The inorganic filler (D) can be at least one type
selected from the group consisting of silica, alumina,
magnesium oxide, antimony oxide, aluminum hydroxide,
magnesium hydroxide, barium sulfate, magnesium carbonate,
and barium carbonate, but a mixture of silica, alumina,
antimony oxide, and aluminum hydroxide is preferable from
the standpoints of thermal conductivity, optical reflection

characteristics, moldability, and fire retardancy. Also,
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and no nore than 200 cm with at |least 50 cmand no nore than 150 cm bei ng
particularly favorable. If the spiral flowis |less than 50 cm the nateri al
will not pack as well, so there will be a tendency for unpacked areas to
remain in the product. On the other hand, if the spiral flowis over 300
cm voids wll be nore likely to be generated, and bending strength wll
tend to decrease. The disk flowis preferably at | east 50 mm and nore
preferably at least 80 mm If the disk flowis less than 50 nm there wl|

tend to be Y acked areas or voi ds between | ead fganes. The sEiraI flow
here is the gg’F%earc?otn&i RRBCB54at) EECTRYCHHET &8i ARG GHETSIOi BATERE %an

i njection pressur f 6.9 MPa) I a netal nold (with _a nold tenperature
of 180C) halitfg %EggﬁréPoﬁ?%%%%Fﬂggarnﬁﬁghﬁiﬁ@nﬁﬁeg$éﬂdtﬁooﬁngﬁnpacked

swirl until .the resin_conposition cures.. The disk.flowis the, value
obt ai ned bylﬁlgﬁﬁé%f%§l§ CIEE K€ ﬁB%SY%ﬁQﬂ?hﬁewgéEﬁlH%&TePFaVlb}dT%s of a

nmetal nold %mﬁth ol d tenperature of 180C and a nold wei ght of 8 kg), and
measuring t 8r%i%ﬁﬁf%Fan the circle over which the resin conposition
spreads and ht of .the nold. [0041] The coeffjcient of

@?%% under the Wg%g) _ %
linear expah J of tTHETE MRTHOCePEFhG T YhtESSEFLEELPHY PedPR Wohigosition is
preferably from10 to 30 ppmi C. The coefficient of |inear expansion here
can be foun81$Tﬁnﬁlﬂ§)thBPEb§EFF?HQCIF@h%qw RAETLECET iy & @<PhSERMosi ti on
either right after it is . nolded or after it, _has cured. [0042] There are no
particul ar FEIIRISR iCGn¥RoM" tHESKEpE° Tt R e P e8f A ot dirng 88 M 8hg as it has
a recessed part that serves as tgp re%ion for nounting an ogtical
semi conduct ot - EF & e ftt 288 AT HEATabOVE- 2 But 32 pPELePabFRSY hat t he
recessed part_ side wall érefleiéor) Rgs a shape to%ﬁ%%owlli htlgo be
reflected uplRRE T oMPLRR EH1ASCAlr sERT cCOMRRRGCoP2EHEMENSL2RI & 4PS | | ustrat es
an enbodi nent. of an opti cal sem conduct or el nt nti ng package 110 of
the present VP HVB RN com SiTiG oY r BSF 1 b 0dingPA 0 Miaad bl Eetriodes 105,
a recessed gart éOO th?t serves astth§ reqi ntfor nmount i ng an qptica
senm conduct oY 2| £- Lol &7 PAGEPF ??Hg' i [Fff4olpe ciumprand not

disperse as well, but if it is over 50 pm, adequate reaction

characteristics will tend not to be obtained.

[0036] The total packing amount of the white pigment (E)

and the inorganic filler (D) (the filler packing amount) is

preferably between 70 and 85 vol% with respect tot the total

thermosetting light-reflecting resin composition. The

optical reflection characteristics will tend to be

inadequate if the filler packing amount is less than 70 vol%,

but moldability will suffer and a substrate will tend to be

more difficult to produce if the amount is over 85 vol%.

[0037] Examples of the coupling agent (F) include silane

coupling agents and titanate coupling agents. Commonly used

silane coupling agents include those based on epoxysilane,

aminosilane, cationic silane, vinylsilane, acrylsilane,
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[ 0043] <Met hod for Manufacturing a Package> There are no particul ar
restrictions on the nethod for manufacturing the optical sem conductor

el enent nounting package of the present invention, but preferably the

t hernmosetting light-reflecting resin conmposition and the | ead el ectrodes
are formed integrally by transfer nolding. Form ng them by transfer nol ding
makes it less likely that there will be a gap between the | ead el ectrodes
and the resin nolding. Mre specifically, for exanpl e, the | ead el ectrodes
are placed in_a 0 ec fIC pe, ernosetiin
Ilght-reflec?lﬁaﬂgggﬂﬁngbﬁ%5£f¥m%§u?%s|° ec 8 ?%rghgreao%égﬁr1ﬁ%% ection
opening in the gsition.s eferabl cure a nold
terrperature oft}le7(?det31rfgo%?pellca Pnagmcf) tssu?%eg? %r?o °gP glc%lnacf for 60 to
120 seconds The, mal din N ghtqken out o ﬁﬂp mol d nq t hen heat. cured for
1 to 3 hour S8BT 5 & el cUIT g PFefpef AtRIrEYDf 9120 To T80R T G044 <t i ca
Sem conduct or gbylce> t tIye oggkca% se lg%ndgcégrcgnglnegf t he present
i nvention cOfprTsed %4t PpESSYE PRS opt|ca nlgon%u el

c

cto
package of resent i nvent senl onduct or el enent nount ed
on the bott%ﬁ? éhﬁfmofeﬁ rete §§5 63£%e %quﬂ S$S5pt T2 Oss m Gonduct or el enent
nount i ng packa I gpd a tr9n§§9 wéeallng resin layer forned in the
recessed paPtSse &5 Y 8°cBVet gtl sem conductor el ement. [0045] The
SPSE&S‘S,”“E?@%BXS%I 'y mﬁ%;i??b%r%%xe%%a 8HE b “4Bbsi e lead
el ectrode ex ose on _the bottom t he recessed part f the package,
the n el ect 7ode" %fﬁpﬁeaﬁgaatlvegﬁ Biesaie éjas Rec g y wre

ment m)untl ng

?eéﬁ e are connec
bondi ng, and sim | arl ctrode and the 05|t|ve L ead el ectrode are
connected bghwut:ﬂe Boskrhgts AT foy. K Boairsi e FBn T owhi on the n

el ectrode I?O&?éﬁﬁd q%et %ﬂ&%%e@%lngoilgﬁkaref Qgtfﬁgtrésgg element and the p

composition containing the above components is preferably
press-moldable at rocom temperature (0 to 35°C) prior to
curing, and preferably has an optical reflectivity of at
least 80% at a wavelength of 350 to 800 nm after curing.

The above-mentioned press molding can be performed, for
example, at room temperature, for about 1 to 5 seconds, at a
pressure of 0.5 to 2 MPa. If the above-mentioned optical
reflectivity is less than 80%, there will be a tendency for
the composition not to contribute sufficiently to increasing
the brightness of the optical semiconductor device. More
preferably, the optical reflectivity is at least 90%.

[0040] The spiral flow of the thermosetting light-
reflecting resin composition is preferably at least 50 cm

and no more than 300 cm, and more preferably at least 50 cm
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electrode is formed at the bottompart of the light emtting elenent, the p
el ectrode is bonded by silver paste or another such die bonding material on
the positive |lead el ectrode, while the n electrode and the negative | ead

el ectrode are connected by wire bonding. Disposing the light emtting

el ement on the |lead electrodes in this manner is favorabl e because heat
dissipation fromthe light emtting elenent is inproved. The light emtting
el enent here is a galliumnitride conpound sem conduct or el enent capabl e of

emtting blue light, for e |l e, and said el t is_configured, for

exanpl e, su%ﬁt%apoﬁ?t??%éigfnc%n‘ﬂh% oar% ﬂﬁ?@???ncc & ﬁnﬁoarﬁorne-type | ayer,

an active | gyer, _and -type layer is forned on a hire substrate,

parts of th adbtlisgeCi“g?/%}n%r?&rﬁéu{ﬁ”fVpgaIV%%]?P%'reIr%gﬁgses and an n

el ectrode ig fornmed over the exposed n-type_ |l a , and a p electrode is
fs]t% - tdLﬁf)% T}é%%.o [3804 erﬁ‘é“&%é@i-‘@%% ingﬁeaa%?aanssﬁqaeﬁgﬁt seal i ng

formed over
resin | ayer protects, light emtti el ement . fromexternal. force,
noi st ur e, a%‘g rFoF’f'#]re%’t% t&“é??%t{}%eupﬁaﬁg?%haﬁeﬁes 8ad &1'éctrodes and

the electrodes of the light emtting el ement_are connected with wires, this
| ayer al so FMECEHE t o (%}c‘fth?cf)ttg‘ﬁﬁg'éawe’r ég. t esfilrrggs%%?"énjt Sealing resin

| ayer al so peeds to be highly transnm ssive to |light so that the light from
the |ight eﬂ?ottq“hg‘@f‘ ?Te“ﬁ’t%ch’r‘? 88“{31& ﬁ‘ceilé{nﬁjf? r(ger{’ser]fiatgF%d B the outside.
As to the specjfic material of _the transparent ali,ng, resin.used in the
transpar entg 9n Gt F BRT Iwﬁaér FBPoXY TESFRES si |ec8ﬁgkr§_‘:| hs® acrylic

be- added | PATHEPLLS Sho} A" et gH o PRETTNY 8ki ¥ g T2l ment o a
specific filtering effect. [0047]F|l G il lustrat an e i ment _of the

serf®on CFEF %’e?)f cf'leloé’f 1%hieeiﬁ' 2@8& 59 V& fhste YfPPdce 5

opti cal IFnvention, I'n whi an opti cal

4]

9]
=

>
O
o O

sem conductor el enent 100 is nounte t a specific |ocatio t he bottom
of an opti caf EERCEGHITTIHT B gﬁéﬁ? d‘?ﬁ?wrﬁeinnge?%g%r&ﬁe r'ec%%%es f)fglri't) 200 of
t he optical _sem conductor el enent unt j ackage 110 of the present

i nventi on, ﬂsﬁé’” Sisercal Sami% r‘f&u@f’g%)l%ﬁde%gn ni%%cqlélr?djﬁg%aﬁesejlnectrodes 105
are electrically .connected by a kpown nmet hod su ith,a baonding wire
102 or sol det™ 1997 PH AP tllﬁ‘éeng?‘bé?ressgﬁr%o%’g&;c%(s)ywaf elrrlgtncf %100 is
covered by a transparent sealing resin 101 that_includes a known

f 1 uor escent™¥gtlemcad {@bth B(é‘&?ﬁgegerf‘?ﬁﬁ?g]u?ﬁeoﬁrje%ﬁf P& Pon wi || now be
descri bed by

spiral groove, and measuring the length of the packed swirl
until the resin composition cures. The disk flow is the
value obtained by placing 5 g of resin composition between
two flat plates of a metal mold (with a mold temperature of
180°C and a mold weight of 8 kg), and measuring the diameter
of the circle over which the resin composition spreads and
wets under the weight of the mold.

[0041] The coefficient of linear expansion of the
thermosetting light-reflecting resin composition is
preferably from 10 to 30 ppm/°C. The coefficient of linear

expansion here can be found for the thermosetting light-
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gi ving exanples, but the present inventionis not limted to or by these
exanpl es. [0049] (Exanple 1) (Lead Frane) A copper frame with a thickness of
0.15 mmwas subjected to a standard phot oetching process to forma circuit
including | ead el ectrodes, after which this circuit was subjected to silver
el ectroplating to produce a |lead frane. [0050] [Table 1] <Thernosetting

Li ght- Refl ecting Resin Conposition>

reflecting resin composition either right after it is molded
or after it has cured.
[0042] There are no particular restrictions on the shape
of the resin molding so long as it has a recessed part that
serves as the region for mounting an optical semiconductor
element as described above, but it is preferable that the
recessed part side wall (reflector) has a shape to allow
light to be reflected upward from the optical semiconductor
element. FIG. 1 illustrates an embodiment of an optical
semiconductor element mounting package 110 of the present
invention, comprising a resin molding 103, lead electrodes
105, a recessed éart 200 that serves as the region for
mounting an optical semiconductor element, and a Ni/Ag
plating film 104.
[0043] <Method for Manufacturing a Package>

There are no particular restrictions on the method for
manufacturing the optical semiconductor element mounting
package of the present invention, but preferably the
thermosetting light-reflecting resin composition and the
lead electrodes are formed integrally by transfer molding.
Forming them by transfer molding makes it less likely that
there will be a gap between the lead electrodes and the
resin molding. More specifically, for example, the lead
electrodes are placed in a metal mold of a specific shape, a

thermosetting light-reflecting resin composition is injected
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epoxy resin: triglycidyl isocyanuratel00 weight parts (100 epoxy
equi val ents) curing agent: hexahydrophthalic anhydri del40 wei ght parts
curing accel erator: tetra-n-butyl phosphoni um o, o-di et hyl phosphor odi t hi oate
2.4 weight parts inorganic filler: nolten silica (20 pm average particle
Si ze)

through a resin injection opening in the mold, and the

composition is preferably cured at a mold temperature of 170
to 190°C, a molding pressure of 2 to 8 MPa, and for 60 to

120 seconds. The molding is taken out of the mold, and then
heat cured for 1 to 3 hours at an after-curing temperature
of 120 to 180°C.
[0044] <Optical Semiconductor Device>

The optical semiconductor device of the present
invention comprises at least the optical semiconductor
element mounting package of the present invention, an
optical semiconductor element mounted on the bottom face of
a recessed part of this optical semiconductor element
mounting package, and a transparent sealing resin layer
formed in the recessed part so as to cover an optical
semiconductor element.
[0045] The above-mentioned optical semiconductor element
(light emitting element) is disposed, for example, on a
negative lead electrode or a positive lead electrode exposed
on the bottom face of the recessed part of the package, the
n electrode and the negative lead electrode are connected by
wire bonding, and similarly the p electrode and the positive
lead electrode are connected by wire bonding. Also, in an
element configuration in which the n electrode is formed at

the top part of the light emitting element and the p
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600 wei ght parts alumna (1 pm average particle size) 890 wei ght parts
white pignent: sodi um borate glass balloons (27 pm average particle size)
185 wei ght parts coupling agent: y-glycidoxypropyltrinethoxysilane 19

wei ght parts anti oxi dant:

electrode is formed at the bottom part of the light emitting
element, the p electrode is boﬁded by silver paste or
another such die bonding material on the positive lead
electrode, while the n electrode and the negative lead
electrode are connected by wire bonding. Disposing the
light emitting element on the lead electrodes in this manner
is favorable because heat dissipation from the light
emitting element is improved. The light emitting element
here is a gallium nitride compound semiconductor element
capabie of emitting blue light, for example, and said
element is configured, for example, such that nitride
semiconductor layers including an n-type layer, an active
layer, and a p-type layer is formed on a sapphire substrate,
parts of the active layer and the p-type layer are removed
and an n electrode is formed over the exposed n-type layer,
and a p electrode is formed over the p-type layer.

[0046] The above-mentioned transparent sealing resin
layer proﬁects the light emitting element from external
force, moisture, and so forth. With a structure in which
the lead electrodes and the electrodes of the light emitting
element are connected with wires, this layer also functions
to protect these wires. The transparent sealing resin layer
also needs to be highly transmissive to light so that the
light from the light emitting element can be efficiently

transmitted to the outside. As to the specific material of
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9, 10-di hydro-9- oxa- 10- phosphaphenant hr ene- 10- oxi de 1 wei ght part [O0051] A
material with the above conposition was kneaded with a roll for 10 m nutes
at a kneading tenperature of 30 to 40C to produce a thernosetting
light-reflecting resin conposition. The spiral flow of the resulting resin
conposition was 140 cm (curing time of 90 seconds), and the disk flow was
85 mMm (curing tinme of 90 seconds). The optical reflectivity of the
resulting resin conposition was over 90% This optical reflectivity val ue

was obtai ned as follows., The ;above-nentj oned_resi ition was transfer
nol ded at égﬁﬁﬁ FHSP?E%%%f%?ﬁf%gogeiﬁbéfgg g%|§$%3”%§§§§§?%tof 6.9 MPa, and

a curing tipe of 90 seconds, after ich. it ost-cured faor -2 hours at
1500 to pr odiEanS PESET peE e Phe e ab TR selth S afract  vi ty
at_a
e S

of this tesy_ piece_wgs neasuyres | ength. of -3 0,850 _nm using a
nodel V-750r?ﬁ¥gbr3$?n%h%pJ%%bafype 3%ﬁ§%%c?g%ﬁ%6?gﬁg?3% ?W%éﬁjby JASCO -

%EE;BZ; i On}))ign[e%QS%JagFgfsr%atk)ieogdggd rg io%.%lersggi g\%qjde%%t fhe Ellegrf‘ﬁ:ntfry%unt I ng
the light emitting element to a specific filtering effect.
[0047] FIG. 2 illustrates an embodiment of the optical
semiconductor device of the present invention, in which an
optical semiconductor element 100 is mounted at a specific
location on the bottom of an optical semiconductor element
mounting region (recessed part) 200 of the optical
semiconductor element mounting package 110 of the present
invention, the optical semiconductor element 100 and lead
electrodes 105 are electrically connected by a known method
such as with a bonding wire 102 or solder bump 107, and the
optical semiconductor element 100 is covered by a

transparent sealing resin 101 that includes a known

fluorescent material 106.

Examples
[0048] The present invention will now be described by
giving examples, but the present invention is not limited
to or by these examples.
[0049] (Example 1)
(Lead Frame)

A copper frame with a thickness of 0.15 mm was
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The | ead frame obtai ned above was positioned in and attached to a netal
nol d, the thernosetting |ight-reflecting resin conposition obtained above
was injected into the nold, and transfer nolding was perforned at a nold
tenperature of 180C, for 90 seconds, at 6.9 MPa, which produced a opti cal
sem conductor el ement nounting package that had a recessed part in the

el ement nounting region and in which the positive and negative | ead

el ectrodes were exposed at the bottomface of this recessed part.

[ 0053] (Manuf acture of Optical Sem conductor Device% An LED el enent was
fixed with 8UICYEndPng HeArtamd PPETPRECHEHIPEPERTT dfe L8R he bottom face
of the recessed part of the optical sem conductor elenent nounting package
obt ai ned ab®¥ECUidnd ERBILED adhnedechrneded 1 inEE8T ovetCh Wernfhaf By heati ng
for 1 hour at 150C. After this, the LED el enent and the term nal were

el ectri cal | yaeoHRIECEEIWF? hS il Yl GLRFFECPIIG54] NetPTYMRaAs p&?ent seal i ng
resin wwth the foll ow ng conposition was applied by potting to the

above- ment | 6h®8 r ecessed part so as to cover the LED el ement, then heated
and cured for 2 hours at 150C to produce an optical sem conductor device
(SVMD-type LE®H 0] Table 2]

[Table 1]
<Thermosetting Light-Reflecting Resin Composition>

epoxXxy resin:
triglycidyl isocyanurate 100 weight parts
(100 epoxy equivalents)
curing agent:
hexahydrophthalic anhydride 140 weight parts

curing accelerator:
tetra-n-butylphosphonium-o, o-diethylphosphorodithioate
2.4 weight parts

inorganic filler:
molten silica (20 pm average particle size)

600 weight parts
alumina (1 pm average particle size)

890 weight parts

white pigment:
sodium borate glass balloons (27 pm average particle size)
185 weight parts
coupling agent:
vy-glycidoxypropyltrimethoxysilane
19 weight parts
antioxidant:
9, 10-dihydro—-9-oxa-10-phosphaphenanthrene-10-oxide
1 weight part

[0051] A material with the above composition was kneaded

with a roll for 10 minutes at a kneading temperature of 30
to 40°C to produce a thermosetting light-reflecting resin

composition. The spiral flow of the resulting resin
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<Conposi tion of Transparent Sealing Resin> -hydrogenated bi sphenol A type
epoxy resin (trade nanme Denacol EX252, nmade by Nagase ChenteX) 90 wei ght
parts -alicyclic epoxy resin (trade nane CEL-2021P, rmade by Daicel) 10
wei ght parts -4-net hyl hexahydropht hal i c anhydri de (trade nane HN- 5500E,
made by Hitachi Chem cal)

composition was 140 cm (curing time of 90 seconds), and the
disk flow was 85 mm (curing time of 90 seconds). The
optical reflectivity of the resulting resin composition was
over 90%. This optical reflectivity value was obtained as

follows. The above-mentioned resin composition was transfer

molded at a molding temperature of 180°C, a molding pressure
of 6.9 MPa, and a curing time of 90 seconds, after which it
was post~cured for 2 hours at 150°C to produce a test piece
with a thickness of 2.0 mm. The reflectivity of this test
piece was measures at a wavelength of 350 to 850 nm using a
model V-750 integrating sphere type of spectrophotometer
(made by JASCO Corporation).

[0052] (Formation of Optical Semiconductor Element
Mounting Package)

The lead frame obtained above was positioned in and
attached to a metal mold, the thermosetting light-reflecting
resin composition obtained above was injected into the mold,
and transfer molding was performed at a mold temperature of
180°C, for 90 seconds, at 6.9 MPa, which produced a optical
semiconductor element mounting package that had a recessed
part in the element mounting region and in which the
positive and negative lead electrodes were exposed at the

bottom face of this recessed part.
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90 weight parts .2,6-di-tert-butyl -4-nmethyl phenol BHT 0.4 wei ght part
. 2-ethyl -4-nethyl i m dazol e0. 9 wei ght part [0055] (Exanple 2) [Table 3]
<Thernosetting Light-Reflecting Resin Composition> epoxy resin:

[0053] (Manufacture of Optical Semiconductor Device)

An LED element was fixed with a die bonding material to
the lead electrodes on the bottom face of the recessed part
of the optical semiconductor element mounting package
obtained above, and the LED element was affixed over a
terminal by heating for 1 hour at 150°C. After this, the
LED element and the terminal were electrically connected
with a gold wire.

[0054] Net, a transparent sealing resin with the
following compoéition was applied by potting to the above-

mentioned recessed part so as to cover the LED element, then
heated and cured for 2 hours at 150°C to produce an optical
semiconductor device (SMD-type LED).
[Table 2]
<Composition of Transparent Sealing Resin>
-hydrogenated bisphenol A type epoxy resin
(trade name Denacol EX252, made by Nagase ChemteX)
90 weight parts
*alicyclic epoxy resin
(trade name CEL-2021P, made by Daicel)
10 weight parts
-4-methylhexahydrophthalic anhydride
(trade name HN-5500E, made by Hitachi Chemical)
90 weight parts

*2,6-di-tert-butyl-4-methylphenol BHT
0.4 weight part

*2-ethyl-4-methylimidazole 0.9 weight part
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triglycidyl isocyanuratelO0 weight parts (100 epoxy equivalents) curing
agent: hexahydrophthalic anhydridel25 weight parts curing accelerator:

tetra-n-butyl phosphoni um o, o-di et hyl phosphorodi t hi cate 2.4 wei ght parts
inorganic filler: nolten silica (20 pmaverage particle size)

720 weight parts alumna (1 pm average particle size) 640 weight parts

[0055] (Example 2)
[Table 3]
<Thermosetting Light-Reflecting Resin Composition>

epoxy resin:
triglycidyl isocyanurate 100 weight parts
(100 epoxy equivalents)
curing agent:
hexahydrophthalic anhydride 125 weight parts

curing accelerator:
tetra-n-butylphosphonium-o,o0-diethylphosphorodithioate
2.4 weight parts
inorganic filler:
molten silica (20 pm average particle size)
720 weight parts
alumina (1 pm average particle size)
640 weight parts

white pigment:
silica balloons (3 pm average particle size)
435 weight parts
coupling agent:
Y-glycidoxypropyltrimethoxysilane
9 weight parts
antioxidant:
9,10~dihydro-9-oxa-10- phosphaphenanthrene -10-oxide
1 weight part

[0056] A material with the above composition was kneaded
with a roll for 10 minutes at a kneading temperature of 30
to 40°C to produce a thermosetting light-reflecting resin
composition. The spiral flow of the resulting resin
composition was 100 cm (curing time of 90 seconds), and the
disk flow was 55 mm (curing time of 90 seconds). The

optical reflectivity of the resulting resin composition
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white pignent: silica balloons (3 pmaverage particle size) 435 wei ght
parts coupling agent: y-glycidoxypropyltrimnmethoxysilane 9 weight parts
anti oxi dant: 9, 10-di hydro-9- oxa- 10- phosphaphenant hr ene- 10- oxi de 1 wei ght
part [0056] A material with the above conposition was kneaded

after curing was over 90% (350 to 850 nm).

[0057] The thermosetting light-reflecting resin
composition obtained above was used to produce an optical
semiconductor element mounting package and an optical
semiconductor device in the same manner as in Example 1.
[0058] The optical semiconductor devices of the examples
manufactured as above had good bonding strength at the
interface between the leads and the package, and no gaps
were noted at this interface. Each device was allowed to
stand for 24 hours at 85°C and 85% relative humidity (RH),
after which the interface between the resin molding and the
transparent sealing resin layer or the lead electrodes was
checked for separation, but no separation was noted, and it
was confirmed that almost no moisture had infiltrated.
Therefore, the optical semiconductor devices of the
examples can be considered to have excellent réliability,

such as reflow resistance and migration resistance.
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with aroll for 10 mnutes at a kneading tenperature of 30 to 40C to
produce a thernosetting light-reflecting resin conposition. The spiral flow
of the resulting resin conposition was 100 cm (cuing time of 90 seconds),
and the disk flow was 55 nm (curing tinme of 90 seconds). The opti cal
reflectivity of the resulting resin conposition after curing was over 90%
(350 to 850 nn). [0057] The thernosetting light-reflecting resin conposition
obt ai ned above was used to produce an optical sem conductor el enent

nmounti ng package and an optical sem conductor device in the same manner as
in Exanpl e 1. [0058] The optical seni &&fdlddtor devices of the exanpl es

manuf act ured as bov%?had good bondi ng strength at the interface between
the | eads and the paéRafBtTaHd FF1GEPLS Tiete ShEPERt fowHilasi PraEfaagce. Each
devi ce was gl | owed to stand for 24 hours at 85C and 85%relative humdity
(RH), after hT¢h & HECCRTET RFE BT ¥9e 2Fe@P rPRIIGiing and t he
transparent sealing resin |ayer or the | ead el ectrodes was checked for
separati on, SBUt¢ &BAr 8L FOH A UROLRA, TegH @y t WHRES it ihPr RRtkadfat al nost
no noi sture,had infjltrated. Therefore, the optical sem conductor devices
of the exar‘r’EJ:Fe’g‘”if‘ﬁr‘i1I %@ CONRY ' @d to have excellent reliability, such as

refl ow resi stance and m g{g,ti on resi stance.
a resin m ing composed of a thermosetting light-

reflecting resin composition, which forms at least the side
faces of the recessed part; and

at least a pair of positive and negative lead
electrodes disposed opposite each other so as to form part
of the bottom face of the recessed part, and

there is no gap at a joint face between the resin

molding and the lead electrodes.

2. The optical semiconductor element mounting package
according to Claim 1, wherein the integration of the resin
molding and the positive and negative lead electrodes is

performed by transfer molding.

3. The optical semiconductor element mounting package
according to Claim 1 or 2, wherein the thermosetting light-

reflecting resin composition includes a filler.

4. The optical semiconductor element mounting package

according to Claim 1 or 2, wherein the thermosetting light-
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CLAI M5 1. An optical sem conductor el enent nounting package having a

recessed part that serves as an optical sem conductor elenent nounting

regi on, wherein the package is formed by integrating: a resin nolding

conposed of a thernpbsetting light-reflecting resin conposition, which forns
at least the side faces of the recessed part; and at least a pair of

positive and negative | ead el ectrodes di sposed opposite each other so as to
formpart of the bottomface of the recessed part, and there is no

ap at a join e between the r n nol di and t he | ectrodes.
g pThe op{|cﬁ%l%%%ngﬁﬁﬁ&Po?O%ﬁor#%ﬁ?nnbﬁﬁﬂﬁ%% ﬁﬁggﬁﬁﬁﬁﬁhcgp iy to Claim 1,
wherein the |Q£eg£at|on Lethe r.esin nn#dhgg he p05|g|ve and negative
| ead el ect r 6§88Y eﬁﬁﬁ*fég A BY rPafsFe dlnﬁurlng acce er??ﬁ?ﬂaptlcal
sem conduct elenent nmount ac e accordln to Claima1 or 2, wherein
The ¢ her mosaDl i Ho TIGRED B bty Baer i LohfGeRPFeh a0 Udbssa ti11er.
coupling agent, and is a resin composition whose optical

reflectivity at a wavelength of 350 to 800 nm is at least

80% and which can be press molded at normal temperature (0

to 35°C).

5. The optical semiconductor element mounting package
according to Claim 4, wherein the inorganic filler (D) is at
least one type selected from the group consisting of silica,
alumina, magnesium oxide, antimony oxide, aluminum hydroxide,
magnesium hydroxide, barium sulfate, magnesium carbonate,

and barium carbonate.

6. The optical semiconductor element mounting package
according to Claim 4 or 5, wherein the white pigment (E) is

inorganic hollow particles.

7. The optical semiconductor element mounting package
according to any of Claims 4 to 6, wherein the average

particle size of the white pigment (E) is between 0.1 and 50

pm.
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4. The optical sem conductor el enent nounting package according to Claim1l
or 2, wherein the thernosetting light- reflecting resin conposition

i ncl udes conponents: (A) an epoxy resin; (B) a curing agent; (C) a curing
accelerator; (D) an inorganic filler; (E) a white pignment; and (F) a
coupling agent, and is a resin conposition whose optical reflectivity at a
wavel ength of 350 to 800 nmis at |east 80% and which can be press nol ded
at normal tenperature (0 to 35C). 5. The optical sem conduct or

el ement nounti ng pacKageopcomrldisegiton@iction 4lemtetr eicunthegiporigari ¢ fill er
(D) is at |least one type selected fromthe group consisting of silica,

al um na, nagaesidimoxicdany arft ieAysoLi de,7 aWbataim theditoxk degmaragnesi um
hydr oxi de, barium sul fate, magnesi um carbonate, and barium carbonate.

6. The opti cél theninoopdutt ofildleendht amlrithenghpbe kaigmeatcéEdiig to Caim 4
or 5, wherein the white pignent (E) is inorganic hollow particles.

7. The opti €admsEhitoofduee by valténeatpecuita tigepackiage thecoesktiginigo any of
Clainms 4 to 6, wherein the average particle size of the white pignment (E)

i s between DightarefB6ctingnresin comp@sithlwm.opti cal sem conductor el enent
mounti ng package according to any of Clains 4 to 7, wherein the total
anount of the inorganic filler (D) and the white pignent (E) is from70 to

85 vol%with respect to the entire thernosetting light-reflecting resin
conposi tion. 9. The optical semiconductor element mounting package

according to any of Claims 1 to 8, wherein the spiral flow
of the thermosetting light-reflecting resin composition is

at least 50 cm and no more than 300 cm.

10. The optical semiconductor element mounting package
according to any of Claims 1 to 9, wherein the disk flow of
the thermosetting light-reflecting resin composition is at

least 50 mm.

11. The optical semiconductor element mounting package
according to any of Claims 1 to 10, wherein the coefficient

of linear expansion of the thermosetting light-reflecting

resin composition is 10 to 30 ppm/°C.
12. BAn optical semiconductor device, comprising: the

optical semiconductor element mounting package according to

any of Claims 1 to 11; an optical semiconductor element
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9. The optical sem conductor el enent nounting package according to any of
Clains 1 to 8, wherein the spiral flow of the thernosetting
light-reflecting resin conposition is at |east 50 cmand no nore than 300

cm 10. The optical sem conductor el enent nmounting package according
to any of Clains 1 to 9, wherein the disk flow of the thernosetting
light-reflecting resin conposition is at |east 50 mm 11. The

optical sem conductor el enent nounting package according to any of Clains 1
to 10, whergoumntdie onoehéicdtedtin @hcdidsear rexpapsd gpuraf offhend her nosetti ng
light-reflecting resin conpositionis 10 to 30 ppm C 12. An optical
sem conduct pacleeyd ;c @nd canprdridpagent e OptnigC @ks seMpserdubh orclezent

nount i ng package according to any of Clainms 1 to 11; an optical

sem conduct tiie edpteall samiddretcenr t dieenkoitt am tacerafesactiesessed part of the
package; and a transparent sealing resin |layer that covers the optical

sem conductor elenent in the recessed part.
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