1 DESCRI PTI ON OPTOELECTRONI C PART PRODUCI NG METHOD, OPTCELECTRONI C PART
PRODUCI NG SYSTEM AND OPTCELECTRONI C PART 5 TECHNI CAL FI ELD [ 0001] The
present invention relates to an optoel dctronic-part produci ng nethod, an
opt oel ectroni c-part producing system and an optoel ectronic part.
Specifically, it relates to 10 a nethod and system for producing an

optoel ectronic part froma pre-seal ed substrate having a refl ecting nenber,
as well as to an optoel ectroni c pAESERBJIERH from such a substrate.
BACKGROUND ART 15 [0002] The techni que of producing LED packages or ot her
types of optoel ectronic parts packages by nounting LED chips or other
optical elenents on a substrate (e.g. a printed board or |ead frane) and

resi n- SeYFTUELFETRONIC 2P AR T EROBUIENGO B THOD, e UF TORILEYTROMO . PARTONE
met hod proposed for this process, after LED chips are resin-sealed, a

donme- shappch ?%ﬁWMtAN%P'POELE@@R@MWAR'PED chip by using an
uItraV|oIet curab e resin For exanpl e
5
TECHNICAL FIELD
f0001]
The present invention relates to an optoelectronic-part producing method, an
optoelectronic-part producing system, and an optoelectronic part. Specifically, it relates to
10 a method and system for producing an optoelectronic part from a pre-sealed substrate

having a reflecting member, as well as to an optoelectronic part produced from such a

substrate.

BACKGROUND ART
15 [0002]

The technique of producing LED packages or other types of optoelectronic parts
packages by mounting LED chips or other optical elements on a substrate (e.g. a printed
board or lead frame) and resin-sealing the optical elements has been conventionally known.
In one method proposed for this process, after LED chips are resin-sealed, a dome-shaped

20 transparent cap is fixed on each LED chip by using an ultraviolet curable resin. (For example,
refer to Patent Document 1. This method is hereinafter called the “first method.”) In another
conventional method, which uses a substrate with previously formed reflecting members
(reflectors), a plurality of LED chips mounted on the substrate are collectively sealed with
resin to create a resin-sealed body, after which this resin-sealed body is cut (divided) into

25 individual LED packages each of which has one reflector. (For example, refer to Patent



refer to Patent Docunent 1. This nethod is hereinafter

met hod. ") I n another conventional nethod, which uses a substrate with

previously forned reflecting nenbers (R2eflectors),
nounted on the substrate are collectively sealed with resin to create a

resin-seal ed body, after which this resin-sealed body is cut (divided)
25 individual LED Eackages each of which has one reflector. (For exanple,

ref er toDegumsent?2.

it hereingRerscalied the fs¢oondhmetioddd t er call ed t he

called the "first

a plurality of LED chips

into

"second nethod.") BACKGROUND ART DOCUMENT PATENT DOCUMENT 5 [0003] Patent
Docunment 1: JP-A 2002-232018 (page 5, Fig. 5) Patent Docunent 2: JP-A

2010- 125647 (pages 6-7, Figs.
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PATENT DOCUMENT
[0003]
Patent Document 1: JP-A 2002-232018 (page S, Fig. 5)

Patent Document 2: JP-A 2010-125647 (pages 6-7, Figs. 1-4)

SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0004]

However, the first method has the problem of low productivity since this method
requires the additional steps of creating a lens (the dome-shaped transparent cap) by a
separate process and fixing the created lens. On the other hand, the second method has the
problem that the aligning, transferring and other kinds of handling of the substrate with the
previously formed reflecting members and the resin-sealed body are difficult, particularly in

the case where a thin substrate is used.

MEANS FOR SOLVING THE PROBLEMS
[0005]

In the following descriptions of “MEANS FOR SOLVING THE PROBLEMS” and
“EFFECT OF THE INVENTION”, the numerals enclosed in the brackets are merely used
for the purpose of easy comparison between the terms used in the descriptions and the
components shown in the drawings. These numerals and the likes do not mean that “the

meaning of the terms used in the descriptions should be limited to the corresponding

1-4) SUWVARY OF THE | NVENTI ON 10 PROBLEM TO



However, the first method has the problemof |ow productivity since this
nmet hod requires the additional steps of creating a | ens (the done-shaped
transparent cap) by a separate process3and fixing the created lens. On the
ot her hand, the second nethod has the 15 problemthat the aligning,
transferring and other kinds of handling of the substrate wth the
previously forned reflecting nenbers and the resin-seal ed body are

di f fi cul eompenenischewr inthe drapiegséase where a thin substrate is used. MEANS
FOR SOLVI NG THE PROBLEMS 20 [0005] In the foll ow ng descriptions of "MEANS
FOR SOLV[(MWG6[THE PROBLEMS" and "EFFECT OF THE | NVENTI ON', the nuneral s
enclosed in the brackets are nerely used for the purpose of easy conparison

bet ween the t ¢h8Bred&R thviehtidEnke S€4d1ahE EHRSHrancudly EescOPRIGREHIES i§ h@hddn t he
drawi ngs. These nunerals and the |ikes do not nean that "the 25 neani ng of

the ter i L0t ki di ng

5 componttiotiehl o b RREGLAE b AP RS bt Yo ikekily bR AGTRART

ai med aat _solvin revi ousl, ri.bed pr.ob is a,nmethod..f oduci n
o optactbopibiie (1 APl B ieE et A TRARNE S APBelBS sy b e TabERG! ot
| east 5 an_upper die (18) and_a | ower die1%17) having a cavity (19). facing
t he uppefealfdsupsteye (2P haavanga apsEafp BedutZe withaypiwaltyiy vait arms {Dat wilsding (2)
with a plurality of unit areas (7), a reflecting nenber (8) provided in
each of tiemben(8) paradesl ihmacknd theawitayeas (handidvigh éhronghieqle os depressioh0) |
one or nore optical elenents (13) nounted on the substrate body (2) inside
each t hr grghoto b nvie @ptitdd el (33 uhdanal 6d the shbsearhbaliypi2d 6didn e4cho) |

and a sealing resin (28)
through hole or on the bottom surface (11) of each depression (10), and a sealing resin (28)
10 made of a cured resin (28) and sealing the optical elements (13), and the method includes the
steps of:
a) preparing a temporarily fixing jig (14) having openings (15) at positions
respectively corresponding to the reflecting members (8);
b) preparing a pre-sealed substrate (1) including the substrate body (2) provided with
15  the reflecting members (8) and the optical elements (13);
c¢) fitting the temporarily fixing jig (14) into the pre-sealed substrate (1) so that the
reflecting members (8) are fitted into the openings (15);
d) fixing the temporarily fixing jig (14) with the pre-sealed substrate (1) held therein
to the upper die (18) so that the openings (15) respectively overlap sub-cavities (25) included
20 in the cavity (19) in a planer view thereof, the sub-cavities (25) being located at positions
respectively corresponding to the openings (15);
¢) filling the cavity (19) with a resin material;
f) immersing the optical elements (13) in a fluid resin (26) made from the resin

material, by closing the upper die (18) and the lower die (17);

25 g) hardening the fluid resin (26) into a cured resin (28);



10 made of a cured resin (28) and sealing the optical elenents (13), and
the nmethod includes the steps of: a) preparing a tenporarily fixing
jig (14) having openings (15) at positidons respectively corresponding to
the reflecting nenbers (8); b) preparing a pre-seal ed substrate
(1) including the substrate body (2) provi ded with 15 the reflecting
menbers (8) and the optical elenents 3); c) fitting the
temporarily fhkopﬂglqgllge(lmlﬁ)dwdﬂ@@Héhqﬁpéfﬁsélal(bﬂssubstrate (1) so that the
reflecting nenbers (8) are fitted into the openings (15); d) fixing
t he tenporari btefbxing thg teahpbihd]y fikih jil{ed)prith theabaled substsate {29 hell) théreind
therein to the upper die (18) so that the openings (15) respectively

overl ap $Wphriay glgérgﬁe(qgﬁ)md ncluded 20 in the cavity (19) in a planer view
thereof, the sub-cavities (25) being |ocated at positions respectively

correspondi ng ity (19) with
aresin naterf)r?mbaﬁg%%?gg%r%ﬁg% 29) énghgﬁ%nég(?lldﬁ# ré]‘]?gfla\yi inafluid
resin (26) made fromthe resin materlal by cl osing the upper die (18) and
the | owe™di®8(17): 25¢g) hardening the fluid resin (26) into a cured resin

- (28); 4 h) opening the upper die (18) and the | ower die i)
renovi ng t he (ﬂ?ﬁ‘a‘iﬁﬁﬁgf@ﬁmi??ﬂglsj forgnedin stepj na el‘?éP@@&PééO)slﬁl@meﬁtl’é ei‘%)
hel d therein fromthe upper die (18); and j) renoving the seal ed

subst r at ef (hi28pb-taatiest(RL), tadp cormnetting pqmmm@ 1) mgd¢ ofithe credimesire(28) is formednhen
the cured resin (28) is fornmed in step g), a lens portion (30) is formed in
each of bha combn@poating antd$)7) dAfecting ditnwbicavigep@s);iagd (31) made of the
cured resin (28) is forned by a conmuni cati ng channel (27) connecting the
sub-cavi ties (?%epB8s of removing the sealed substrate (29) in step j), the scaled substrate
10 (29) is pushed out of the temporarily fixing jig (14), whereby the connecting portion (31) is
separated from the sealed substrate (29) to obtain a first optoelectronic part having a plurality
of lens portions (30).
[0007]
In one mode of the previously described method for producing an optoelectronic part
15 according to the present invention, the following step k) is provided after the step j) of
removing the sealed substrate (29):
k) creating a second optoelectronic part corresponding to a subset of the entire group
of the aforementioned plurality of unit areas (7) by separating the first optoelectronic part.
[0008]
20 In another mode of the previously described method for producing an optoelectronic
part according to the present invention, the following step 1) is provided after the step j) of
removing the sealed substrate (29):
) creating a third optoelectronic part (38) corresponding fto one of the

aforementioned plurality of unit areas (7) by separating the first optoelectronic part.

25 [0009]



in the process of renobving the seal ed substrate (29) in step j), the sealed
substrate 10 (29) is pushed out of the tenporarily fixing jig (14), whereby
the connecting portion (31) is separatéd fromthe seal ed substrate (29) to
obtain a first optoelectronic part having a plurality of |lens portions
(30). [0007] In one node of the previously described nethod for
produci ng an optoel ectronic part 15 according to the present invention, the
fol | owi ng st efn ksfilli gngtheryimhdd of tthe nrevdowshe sicpgribgd methodi gy predugieg | asd
substrate (29): k) creating a second optoel ectronic part correspondi ng
t o a subsplockettrétie pamtatcaedigs aol pheoprebdnt imfentiemenitanothe @ppital rekdmdnys AB) ard t
areas (7) by separating the first optoelectronic part. [0008] 20l n anot her

node of hmeRESH BTl RE8G6)AR dtepd, !ﬂ%&rﬁﬁurﬂéa@ﬂ?%hﬂﬁleﬁ(lwgtfﬁﬁh&?ﬁrbﬂm c

part according to the present invention, the followng step 1) is provided

atter ! NeyoSLRe LitafMrelefEPYY 9% b ﬂ,és%'.c%%g?ﬁgg{) 'l o 34 resin (26) W e 1 N9 2

third optoelectironic f):art ( correspon 0 one remnment |1 oned
pluraljty of unit, areas (7 separating the first o | ectronic part. 25
[0009]5 Fow among ey r‘favé'ﬁ%){%ﬂﬁﬂ*@@bt%SFOﬁﬁ’é“”&‘é’%ﬂ%ﬂgﬁ“gt@gscri bed met hod for
producing an optoel ectronic part according to the present invention, when
the opti ¢#10k enents (13) are imersed in the fluid resin (26) in step O,

t he conmuni cati ng channel (27) is fornmed around the entire circunference of
each of the sli-stidlviahotber (REE afidhe heevibuilyl deserihed ( @@ihoids forapwdpeng 41 ow
anong the sub-cavities (25) through the comunicating channel (27). [0010]
In still opelebesnicpae adforlling 1p ey prasalt indtsion, Wik e topaidalfademanoddyiarg an
optoel ectronic part according to the present invention, when the opti cal

el ement s jfhR)scafife ﬂmés'ﬁ??fif) esttd W the! @MPudiéfihg icRartlcB@ 79 is pddally formed
comuni cati ng channel (27) is partially forned
10 around each of the sub-cavities (25) and the fluid resin (26) is made to flow among the
sub-cavities (25) through the communicating channel (27).
[0011]
In still another mode of the previously described method for producing an
optoelectronic part according to the present invention, the method further includes the
15 following steps m) and n) before the step €) of filling the cavity (19):
- m) supplying a release film (40) between the upper die (18) and the lower die (17);
and
n) making the release film (40) adhere to the mold surface (22, 39) forming the cavity
(19), at least within a region of the mold surface (22, 39) corresponding to the entire group of
20 the aforementioned plurality of unit areas (7).
[0012]
In still another mode of the previously described method for producing an
optoelectronic part according to the present invention, when the upper die (18) and the lower

die (17) are closed to immerse the optical elements in the fluid resin (26) in step f), the lower

25 surface of the temporarily fixing jig (14) presses the upper surface of a circumferential



10 around each of the sub-cavities (25) and the fluid resin (26) is nade to
fl ow anong the sub-cavities (25) through the conmunicating channel (27).

[ 0011] In still another nobde of & he previously described nethod for
produci ng an optoel ectronic part according to the present invention, the
met hod further includes the 15 following steps m and n) before the step e)
of filling the cavity (19): ] supplying a release film (40) between
t he uppemegitisr (2B) foamingt $ eide ppgiondplethe 1cpyity &h& the circumferpntisd ineaber H21)

rel ease film (40) adhere to the nold surface (22, 39) formng the cavity
(19), at bkiagsdlasticdllyi support@hbpnhoiovdialieyld susd mcalo? the BPJase ditmgdPpotedi ng
to the entire group of 20 the aforenentioned plurality of unit areas (7).

[0012] | Ryrfifidd bnl@nptahsirtiom dgtsidt the) @nﬂé?bﬁw&f hedgeieficheshedgiivatity & unit

produci ng an optoel ectronic part according to the present invention, when

glhgngm)g%lre%gmgglﬁfl%?%%é_agsﬂl%)%%m@#esg ép?)) Ojatre closed to i Mmerse the optical

resin the | ower 25 surface of the
t enpor riéaz/1 ;ixi ng jig (14) presses the upper surface of a circunferenti al
6 menber 9 forni ng a side portion of the cavity (19), the
circunferential nmenber (21) being, el ast.icall supportg% b¥ the | ower die
(17) so as t olnlstidwanether arqdgsel fthe Rrevioysly leserged| metiody 1arn Produeipg | h
outside the entire group of the aforenentioned plurality of unit areas (7)
during t loptodleetroniopirmh gecoophingitoi theypreSent dveafion, when fhe tempoptariibtihgjig (s és of
the previously described nmethod for produci ng an optoel ectronic part
accor di ngixkdtd the upped st 8) nwesptd)othe refleeting membeR Oy e individuakly peespddoby(al4). 1s
fixed to the upper die (18) in step d), the reflecting nenbers (8) are

00, PR S B S SR b 50
10 upper die (18).
[0014]

In still another mode of the previously described method for producing an
optoelectronic part according to the present invention, when the optical elements (13) are
immersed in the fluid resin (26) in step f), an elastically supported movable member (53)

15 provided outside the region corresponding to the entire group of the aforementioned plurality
of unit areas (7) among the mold surface (39) forming the cavity (19) is pressed by the fluid
resin (26) to form a resin pool (54) into which the fluid resin (26) flows.

[0015]

A system for producing an optoelectronic part, including an upper die (18) and a

20 lower die (17) having a cavity (19) facing the upper die (18), for creating a sealed substrate
(29) and for producing an optoelectronic part from the sealed substrate (29), the sealed
substrate (29) having a substrate body (2) with a plurality of unit areas (7), a reflecting
member (8) provided in each of the unit areas (7) and having a through hole or depression

(10), one or more optical elements (13) mounted on the substrate body (2} inside each

25 through hole or on the bottom surface (11) of each depression (10), and a sealing resin (28)



10 upper die (18). [0014] In still another node of the previously
descri bed nethod for producing an optoel ectronic part according to the
present invention, when the optical el &rents (13) are imersed in the fluid
resin (26) in step 0, an elastically supported novabl e nmenber (53) 15

provi ded outside the region corresponding to the entire group of the
aforementioned plurality of unit areas (7) anong the nold surface (39)

formi ng nide odwa ewred 180 (28) pnd sealingihe topticdl | al¢raente 6li3p, EEethetsystemyr fwrtherr esi n
pool (54) into which the fluid resin (26) flows. [0015] A system for

pr oduci ngnchrlesrpt oel ectroni c part, including an upper die (18) and a 20

| ower die (17) having a cavity (19) facing the upper die (18), for creating

a seal ed substy atgcdidfy vallhof MceRimds Grélfeatid RBLPRE EOF MERUMPAE tsubdua® t he
seal ed substrate (29), the sealed substrate (29) having a substrate body

ath o htbﬁ%’p{%ﬁ?’?‘J‘%&[@é&?ﬁ}d}?%ﬂﬁgﬁfﬁﬁ‘ééﬁ (?#%E%ﬁ%%%l%?%ﬁ%ﬁ%& on (10), |

[ 13 j nsid
o e ooth e TS a0 R BBt 453 fobESbukdhaly 105
and a sealing resin (28) 7 made of a cured resinu&28) and sealing the

optical &pEeRppRding pFhe reflegtingyaerabers Ehhof thameseqletyugstete (1);
¢) a fixing device for fixing the temporérily fixing jig (14) to the upper die (18), with

the reflecting members (8) being held in the openings (15);
d) a resin supplier for supplying a resin material into the cavity (19) having a size
10  including the entire group of the reflecting members (8) of the pre-sealed substrate (1) in a
planer view thereof;
e) a die opening/closing device for opening or closing the upper die (18) and the
lower die (17); and
f) a pushing device for pushing the sealed substrate (29) out of the temporarily fixing
15 jig (14),
wherein:
the cavity (19) has sub-cavities (25), which are depressions respectively
corresponding to the reflecting members (8), and a communicating channel (27) connecting
the sub-cavities (25); and
20 the pushing device (33) is designed to push the sealed substrate (29) out of the
temporarily fixing jig (14) so as to separate the sealed substrate (29) from a connecting
portion (31) made of the cured resin (28) and formed in the communicating channel (27).
[0016]
In one mode of the previously described system for producing an optoelectronic part,

25 the communicating channel (27) is formed around the entire circumference of each of the



a) areceiving unit for receiving a pre-sealed substrate (1) including the
substrate body (2) provided with the reflecting nenbers (8) and the optical
el enments (13); 5b) a tenporarily fixin@§ jig (14) having openings (15) at
positions respectively corresponding to the reflecting nmenbers (8) of the

pre-seal ed substrate (1); c) a fixing device for fixing the
tenporarily fixing jig (14) to the upper die (18), wth the reflecting
nenbers f@ycd#iangZhel d i n the openings (15); d) a resin supplier

for supplying a resin material into the cavity (19) having a size 10
i ncl udi n{x1Ae entire group of the reflecting nmenbers (8) of the pre-sealed

substrate (1) in a planer viewthereof; e) a di e opening/closing
devi ce for opanimgh®mddeasithgplehiduslp@escriBed sysldn fansoddting avestodideronit?) ;
and 0 a pushing device for pushing the seal ed substrate (29) out

of the t ?m%@rcbhﬁhﬁﬁe&hﬂg chahnkl gzgg 56 bartifie FSinttd around edchSfCRY skt cdviids has

sub-caviti€s (25), which are de ssions respectively corresponding to the
reflegtiﬂ% menbers (8), and a communi cating channel (27) connecting the
sub- cavi iés (25); and 20t he pushing device (33) is designed to push the
seal ed s bséfate (29) out of the tenporarily fixing jig (14) so as to
separate Yél seal ed substrate (29) froma connecting portion (31) nmade of
the cured resin (28) and formed in the comunicating channel (27). [0016]
I'n one node ofntshid pretheromdy dbdbe i medous)ytdaserited pystaiycfongpraducing an
optoel ectronic part, 8 sub-cavities (25).
optoelectronic part according to the present invention, the system further includes:
g) a film-supplying device for supplying a release film (40) between the upper die
10 (18) and the lower die (17); and
h) a film-adhering device for making the release film (40) adhere to the mold surface
(22, 39) forming the cavity (19), at least within a region of the mold surface (22, 39)
corresponding to the entire group of the aforementioned plurality of unit areas (7).
[0019]
15 In still another mode of the previously described system for producing an
optoelectronic part according to the present invention:
the lower die (17) includes a circumferential member (21) elastically supported by
the lower die (17) and forming a side portion of the cavity (19);
the die opening/closing device closes the upper die (18) and the lower die (17) in
20 such a manner that the lower surface of the temporarily fixing jig (14) presses the upper
surface of the circumferential member (21); and
the release film (40) is allowed to wrinkle only in a portion outside the entire group
of the aforementioned plurality of unit areas (7) during the die-closing operation.

[0020]

25 In still another mode of the previously described system for producing an



[ 0017] I n anot her node of the previously described systemfor
produci ng an optoel ectronic part, the conmunicating channel (27) is
partially formed around each of the suB-cavities 5 (25). [0018] In
still another node of the previously described systemfor producing an
optoel ectronic part according to the present invention, the systemfurther

I ncl udes: g) a filmsupplying device for supplying a release film
(40) bet vpteslectranicprseaccendingito thelgpscahavention) beagystem sutheyinclugay h) a
fil madhering device for making the release film (40) adhere to the nold
surface (22, 39 pluwdlivy rd itdieidadvpregsingl®pmbert (E@abdingvstparatcly andglastically t he
nol d surface (22, 39) corresponding to the entire group of the

af or ementi;pRREd Myuihsligpér afe EI8)! aRr Bavidu) prdsfiAd ShedhBdrd (50) béingnekhgid node

of the previously described systemfor producing an optoelectronic part
accordin | ANcToh Qﬁéﬁ | )t
ci rcunf e?%%%?éﬁﬁrﬁég%e@rg Q%%éfg}% Fﬁast | f:saqu §70 S%JE)S%QPt e %gfetg %é&ﬁoo\feﬂ?}cf?g&%ﬁ ) and
form a side portio f the.cavity. ; the die eni ng/ cl osi ng
devi ¢ cfrlf’gg’?st(ﬁ%wh?}b@? ?ﬁﬁﬁl@f lﬁib‘éﬂélé (3{83 is dixed toatpgumlef;alq {850 such a manner
that the | ower surface of the tenporarily fixing jig (14) presses the upper
surface 892¢he circunferential nenber (21); and the rel ease film (40)
is allowed to winkle only in a portion outside the entire group of the
af or ement i onedn pitillr ahothgr ofodenif the eprevip@sly ddasemiepdt Rsteth efor| poidwgng an
operation. [0020] 25In still another node of the previously described
syst em f gptopleordti¢ it &Bordhg to the present invention, the system further includes:
j) an elastically supported movable member (53) provided outside the portion
10 corresponding to the entire group of the aforementioned plurality of unit areas (7) among the
mold surface (39) forming the cavity (19), the movable member (53) being designed to be
pressed by the fluid resin (26) to form a resin pool (54) into which the fluid resin (26) flows
when the upper die (18) and the lower die (17) are in the closed position.
[0022]
15 An optoelectronic part according to the present invention is an optoelectronic part
produced from a sealed substrate (29) including a substrate body (2} with a plurality of unit
areas (7), a reflecting member (8) provided in each of the unit areas (7) and having a through
hole or a depression (10), one or more optical elements (13) mounted on the substrate body
(2) inside each through hole or on the bottom surface (11) of each depression (10), and a
20 scaling resin (28) made of a cured resin (28) and sealing the optical elements (13), and the
optoelectronic part includes:
a) at least one of a plurality of lens portions (30) made of the cured resin (28), the
lens portions (30) having been individually formed by fitting the reflecting members (8) into

a plurality of openings (15) provided in a temporarily fixing jig (14) at positions

25 corresponding to the reflecting members (8), immersing the temporarily fixing jig (14) in a



optoel ectronic part according to the present invention, the systemfurther
i ncl udes: i) a plurality of individual pressing nenbers (50) being
separately and el astically supported by0the upper die (18), the individual
pressi ng nenbers (50) being arranged corresponding to the reflecting
menbers (8) so as to separately press each of the reflecting 5 nmenbers (8)
when the tenmporarily fixin is fixed to the upper die (18). [0021]

1T Sabera st dha e il V6L Sy 2t desstinp Heav eyl am o AemPshasi Ny on

optoel ectronic part according to the present invention, the systemfurther

i ncl udes on the sidg whexa thel optital chdnteptss(ll ppae exgbsed) vad burinmhb Hrid(rB8) (2o);mnidded
out side the portion 10 corresponding to the entire group of the

af or ement i oned) plsidewhil §JM rtidh (85) thriédEadurd/dacR o0 1eepomidid (SO)H: sing%)
formng the cavity (19 t he novabl e nmenber (53) being designed to be

pressed he
fluid relsarxl?]ﬁe?&(i% {)#}lgnwgﬁw e 8%&3%53?&3& Qs? Egj)&g%g&itnﬁ@%%r\}m ? Ot are
in th cl osed p t oel ect roni a t he

or esert  PHLHe Reted et (995 B S e Bop SRy S8 e B e RN (95
substrate (29) |nclud|n a subst e body (2) wth a pIuraIrty of unit
areas (7yonsistings plodt Mgy %ﬁﬁ@rat%%% dle Femnseng ROFiY (3 Heoy e separied (7)
and having a through hoIe or a depression (10), one or nore optical

el ement s coniBptimgpportiedl3d» t he substrate body (2) inside each through hole or
on the bottom surface (11) of each depression (10), and a 20 sealing resin

(28) mad¢oa3]a cured resin (28) and sealing the optical elenments (13), and
the optoel ectronic part includes: a) at |east one of a plurality of lens

portions (30) nﬁr&ﬁhe B8bdd ke tﬁél ro@d)ere%sbﬂc () acaohﬁné Q@&h@%ésb&”ﬁwé&% gy ng

been individually formed by fitting the reflecting nenbers (8) into a

pos ¢ b5 Sk BERIGHIS Yt RmBUO RN} el RERALACL b bt dTind el pobnd
tenporar%&%.frxrng jig (14) in a
[0024]

In another mode of the optoelectronic part according to the present invention, the

sidewall portion (35) is partially formed around each of the lens portions (30).
15 [0025]

In still another mode of the optoelectronic part according to the present invention, the
external form of the optoelectronic part corresponds to a portion of the entire group of the
aforementioned plurality of unit areas (7).

[0026]
20 In still another mode of the optoelectronic part (38) according to the present
invention, the external form of the optoelectronic part corresponds to one of the

aforementioned unit areas (7).

EFFECT OF THE INVENTION

25  [0027]



10 fluid resin (26) so that the fluid resin (26) fills at |east the through
hol e or the depression (10) on the side where the optical elenents (13) are
exposed, and curing the fluid resin (28}; and b) a sidewall portion
(35) fornmed around each of the lens portions (30) by pressing a connecting
portion (31) nmade of the cured resin (28) and connecting the lens portions
(30), to 5 push the sealed substrate (29) out of the tenporarily fixing jig
(14), the sidevsrerdig to B presnt dpyention, thg e of fentseworsiby fuingyiig (GM t he
connecting portion (31) or the separated connectlng ortion (31). [0023]

| n one ndakdlitefes theetrapfanedlmningomidothearapertions df agra-seated supsteastae(li) or weaded i on,
the 10 sidewall portion (35) is forned around the entire circunference of
each of tshistlaRN@oPIrdatloasthe SRps fibMARS ransfer oflthe preatiled subetigte ¢f) thivagh to
optoel ectronic part according to the present invention, the sidewal |

portion (ﬂ%égrobe%sﬁ@ tf'tlflzj dedled %BEEQteE{QQP mcaﬁﬁiwfﬂlé@e.séﬁ&@smae eNSand3EY - 15

[ﬁ025] another mode of the optoélectronic part according to
t t
22%2%%%164 au“be%fs‘??b oide D DA S B oh 3P RRLRGHE Pt 3k B Blduced

plurality uni reas (7). [0026] 20|n stlll anot her node of the
optoelecﬂWﬁh@&hBﬁﬁPc V#8) according to the present invention, the external
formof the optoelectronic part corresponds to one of the aforenentloned
unit areas (7). EFFECT OF THE | NVENTI ON

BRIEF DESCRIPTION OF THE DRAWINGS
[0028]

10 Fig. 1(1) is a plan view of a pre-sealed substrate used in the present invention, and
Fig. 1(2) is a sectional view of the pre-sealed substrate at line A-A in Fig. 1(1).

Figs. 2(1)-2(3) are sectional views illustrating the first embodiment of the present
invention, the three views respectively showing the step of aligning a pre-sealed substrate
and a carrier, the step of setting the carrier with the pre-sealed substrate held therein to a

15 position above a lower die, and the state immediately before the step of immersing LED
chips in a fluid resin.

Figs. 3(1)-3(3) arc sectional views respectively showing a process from the step of
immersing the LED chips in the fluid resin through to the step of removing a sealed
substrate.

20 Figs. 4(1)-4(3) are sectional views respectively showing a process from the step of
pushing out the sealed substrate through to the step of individuating the sealed substrate.

Figs. 5(1)-5(3) are partial plan views respectively showing a lead frame in which the
reflecting members and LED chips are mounted, a sealed substrate, and individual LED
packages obtained from the sealed substrate; and Fig. 5(4) is a sectional view observed from

25 the front side of the LED packages shown in Fig. 5(3).



11 According to the present invention, the use of the tenporarily
fixing jig (14) facilitates the transfer, aligning and ot her operations of
a pre-seal ed substrate (1) or sealed slibstrate (29) in each of the steps
fromthe transfer of the pre-sealed substrate (1) through to the processing
of the sealed substrate (29). Accordingly, the pre-sealed substrate (1) and
the 5 seal ed substrate (29) can be easily handled, so that _ an
opt oel ect r oni Figsaptl) aad 660 yesaetinndl wiews Husgratipg depusacpd exgpbodimept-of the
DESCRI PTI ON OF THE DRAW NGS [ 0028] 10Fig. 1(1) is a plan view of a
pr e- seal prksattbstenddreinuwatach a reldabefilm sased in the sssin-sealingprdedss.g. 1(2) is a
sectional view of the pre-sealed substrate at line AAAin Fig. 1(1).
Figs. 2(1)-2(8igsang)sedt 7@nate ¥édtiohali views tiladtiafifl tie tHiddr stbedibest sRe of
the present invention, the three views respectively show ng the step of
al i gni ng = I rd bl ol e
carrier %lfaetS ﬁ{tﬁ H‘Z&%ﬁg‘éw% a?ﬁ%gfe?ﬁ%n‘é‘ aﬁglﬁ{jk'?ﬁe{?%(?ﬁar?gﬁgi %t}%gltg%l? irbgarilﬂ bove a
Iovverédi e, and the state immedi ately before the step of inmmersing LED chips
in a A uPtPFEsin, Figs. 3(1)-3(3) are sectional views respectively
showi ng a process fromthe step of imersing the LED chips in the fluid
resin through to the step of renoving a seal ed substrate. 20Figs. 4(1)-4(3)
are sectional views respectively showing a process fromthe step of pushing
out the BEITSIONHEORAARRNINGENITIHERENEENBPI@GN | ndi vi duating the seal ed
substrate Figs. 5(1)-5(3) are partial plan views respectively show ng
a lead fr@mi]in which the reflecting nenbers and LED chips are nounted, a
seal ed substrate, and individual LED packages obtained fromthe seal ed
substrate; angfing, a9ckowd i PigSEAS,! apﬂelsg%agfm&{%@nwedmfeﬂm%%ahm lhregnt

g :

side of the LED packages shown in Fig.

10 fitting the reflecting members 8 of the pre-sealed substrate 1 into the openings 15 of the
carrier 14. Next, as shown in Figs. 2(2) and 2(3), the carrier 14 with the pre-sealed substrate

1 held therein is fixed to the upper die 18, after which the lower 17 and the upper die 18 are
closed. As a result, as shown in Fig. 3(1), a plurality of LED chips 13 mounted on the
pre-scaled substrate 1 are dipped (iinmcrsed) in a fluid resin 26 stored in a cavity 19 (see Fig.

15 2(2)). Subsequently, the fluid resin 26 is hardened into a cured resin 28. As a result, as
N shown in Fig. 3(2), the LED chips 13 mounted on the pre-sealed substrate 1 are collectively
scaled with the resin. Next, as shown in Figs. 3(2)-4(2), the lower die 17 and the upper die 18

are opened, the carrier 14 with the sealed substrate 29 held therein is removed from the dies,

and the sealed substrate 29 is pushed out of the carrier 14. Subsequently, as shown in Figs.

20  4(2) and 4(3), the sealed substrate 29 removed from the carrier 14 are cut. Thus, the sealed

substrate 29 is divided into individual LED packages 38 each of which has an LED chip 13.

FIRST EMBODIMENT
[0030]

25 The first embodiment relating to the optoelectronic-part producing method, the



12 Figs. 60) and 6(2) are sectional views illustrating the second
enbodi nent of the present invention in which a release filmis used in the
resin-seal i ng process. Figs. 713 and 7(2) are sectional views
illustrating the third enbodi nent of the present invention in which a
release filmand a resin pool are used in the resin-sealing 5 process. BEST
MODE FOR CARRYI NG QUT THE | NVENTI ON [0029] Initially, as _shown in Fig. 20),
a pre- seeptedeeipnia-pat protuciag fsysteacandrhe optoelecironde padt aggordipertotthe meesetie
reflecting nenbers 8 of the pre-sealed substrate 1 into the openings 15 of

t he carrimentioh is Mewdinafies dedoribed with Fefgeenc@ (RFigant 1 26E)., It shauld e moted that wi t h
the pre-seal ed substrate 1 held thereinis fixed to the upper die 18, after

whi ch t hgny) MBS drhkidREhWe it RS Elloies ddcaptiondas besh schem@ichf plebare@vithhown
in Fig. 30), a plurality of LED chips 13 nmounted on the pre-seal ed

substr at i I JE, i I L LE ity 19

(sce i goPvreftisfs SnRBg: ot HRERGADhs, i ollsng G5Cxbigh, Slep! Hamele AaR'

cured resin 28.As resul t s shown in Fig. 3(2), the LED chips 13 nounted

on the pf“é‘?’ga@wl%ﬁf@ﬁﬂg{sﬁﬁt??ogy'are collectively sealed with the resin. Next,

as shown in Figs. 3(2)-4(2), the lower die 17 and the upper die 18 are

opened, {0¥81karrier 14 with the seal ed substrate 29 held therein is renoved

fromthe dies, and the seal ed substrate 29 is pushed out of the carrier 14.

. Subsequent | y, The petasaked iswbskiatysl stpevndig Figsahd) and1(2) haea dead fmmeshiddedeade 29

renoved fromthe carrier 14 are cut. Thus, the sealed substrate 29 is

di vi ded fraine 2 incliddsdinadutdr Eaned; kagastid®patiots 4hnd\b wdlichhaspeativdly-extedd i 13.

FI RST EMBODI MENT [ 0030] 25The first enbodinent relating to the

opt oel eciy-00nLkd RaitecRERIMCHAYadE bty Sfenit @r&s@%a@ﬁﬂi(ﬁféﬂ @0 laGriddfaitedaryyduci ng
0

system and the optoel ectronic part according t he present 1nvention is

e 61 T LSRR L bl 8 e ot o
P | PSR it BB SRS AL SRR AR Tl (1

reflecting members 8, which are previously formed in the lead frame 2 by injection molding,

transfer molding, compression molding or a similar process, are made of a heat-curing resin
containing a filler for reflecting light and releasing heat. Each reflecting member 8 has a top

15 surface 9, a depression 10, a bottom surface 11 and an inclined surface 12. As an alternative
to the depression 10, a through hole may be provided in the reflecting member 8 so that the
surface of the lead frame 2 exposed inside the through hole serves as a surface corresponding
to the bottom surface 11 (see Fig. 1(2)).

[0032]

20 The pre-sealed substrate 1 has a plurality of LED chips 13. One LED chip 13 is
mounted on the bottom surface 11 in each of the unit areas 7. The bottom surface 11 and the
inclined surface 12 of the reflecting member 8 have the function of reflecting light emitted
from the LED chip 13. The electrodes (not shown) of the LED chip 13 are electrically
connected to the leads (not shown) of the lead frame 2. This connection is created by a

25 commonly known method, such as wire bonding or flip-chip bonding.




5 an exanpl e of the substrate body. [0031] The pre-seal ed substrate 1
shown in Figs. 10) and 1(2) has a lead franme 2. The |lead frame 2 includes
an outer franme 3, connecting portions Band 5 which respectively extend in
the X and Y directions, as well as a plurality of unit areas 7 partitioned
into a grid pattern by 10 virtual lines 6. The pre-seal ed substrate 1 al so
has a plurality of reflecting nenbers 8. The reflecting nenbers 8 are
respect i V&3¢] provided in the aforenentioned unit areas 7. The reflecting
menbers 8, which are previously forned in the lead franme 2 by injection
nol di ng, trandhermethodi fig, pealupinhgs sh osptoeibationty @arta asiondih@r top thac @scsentar e
made of a heat-curing resin containing a filler for reflecting |ight and

r el easi NgmB8dinenFRMR IR BédchBed With eéfelnfd® Mod. 2118145 WifidGe a9 shcwn in
depression 10, a bottom surface 11 and an inclined surface 12. As an

al ternati t [ , oulgh; ol V] : e
reflectiEégégﬁbéggéggg&ﬁﬁgfagﬁégsbr g@% %%?¥£élﬁgg§wf?§%§&g %Sgggggm%ﬂside
the through hole serve s .a surface correspondi t bott om surface 11
(see A o CHRORHIY SXG63E 1359na TS Bier Bed SOPPSH o b HEAred A8 RIPRIRy of  LED
chips 13. One LED chip 13 is nounted on the bottom surface 11 in each of
the unit [@Bdhs 7. The bottom surface 11 and the inclined surface 12 of the
reflecting nenber 8 have the function of reflecting light emtted fromthe
LED chip 13. The catriect4 bateapefimgs 15 mbpowwhiohfthe redlettify oemperd 8 ofithe pré-eealed cal | y
connected to the | eads (not shown) of the lead frame 2. This connection is
created lbiybsaab 1caramanlhe Kedn witt hodhins pebsias puirtien Hon@iojectiag frbinp-tiehi p
bondi ng. 14 [0033] The net hod for producing an optoel ectronic part

accor di ngibgnfRepr 688N6f SROSHARIR! 15, Swhek ehd adflclind aReHP 8disWidd i @deer ence
to Figs. 2(1)-5(4). Initially,” as showmn in Fig. 2(1), the pre-sealed

bst rat . .o Fl. j Il
i g ) Bl T Brgtilh vodish B0 b g Wi BapEREMG bl Gred FIPREES,
d...[00 . Ih ' 4 has | i 5 int ich th
Fer ot | Aiscrtehtiorvasd it P br o Bafir DB bt 1 6 60 1 tted. with a
thin pressing portion 16 projecting fromthe circunferential edge of each
openi ng ﬂ§35%hen the reflecting menber 8 is held in the

Next, the pre-sealed substrate 1 and the carrier 14 are received by the receiving unit
(not shown) of the system for producing an optoelectronic part. Subsequently, as shown in
15 TFig. 2(1), the carrier 14 and the pre-sealed substrate 1 are aligned so that the openings 15 of
R the carrier 14 and the reflecting members 8 of the pre-sealed substrate 1 overlap each other in
thetr planer view.
[0036]
Next, as shown in Figs. 2(1) and 2(2), the reflecting members 8 of the pre-sealed
20 substrate 1 are fitted into the openings 15 of the carrier 14. As a result, the pre-sealed
substrate 1 is held in the carrier 14.
[0037]
Next, the carrier 14, with the reflecting members 8 of the pre-sealed substrate 1 held
in the openings 15 (see Fig. 2(1)), is transferred into the space between the lower die 17 and

25 the upper die 18 facing each other as shown in Fig. 2(2). Subsequently, with the reflecting



10 opening 15, the pressing portion 16 presses the outer edge of the upper
surface 9 (which is directed downward in Figs. 2(1)-2(3)) of the reflecting
menber 8 (see Fig. 2(2)). [0035] 1M\ext, the pre-sealed substrate 1 and
the carrier 14 are received by the receiving unit (not shown) of the system
for producing an optoel ectronic part. Subsequently, as shown in 15 Fig.

20), the carrier 14 and the pre-sealed substrate 1 are aligned so that the
openi ngs nfemtefs § bé theapreisealed subatrate thecing held dn ithgyopemingarld (eeoFigt B)), the
pre-seal ed substrate 1 overlap each other in their planer view [0036]

Next, as caffieivh4 infitddoe.a p@dctadtdndt] @gsitidnnen thefdppert diad 8nBatiartke Saroibr then
pre-seal ed 20 substrate 1 are fitted into the openings 15 of the carrier

14. As ach@gihiy kdo RERod R BOuSIDRIER 88 Slashping thebfriém 4 Weh ﬁ?’irgrdr 8bldith
[0037] Next, the carrier 14, with the reflecti'ng nenbers 8 of the
pre-seal%q)%ﬁgi&{ate 1 held in the openings 15 (see Fig. 2(1)), is
transferfed 1RO t he space between the lower die 17 and 25 the upper die 18
facin eﬁ&@?t her as shown in Fig. 2(2). Subsequently, with the reflecting
15 nmenbe of the pre-seal ed substrate 1 being held in the openings 15
(see Fig. 2(1)), the carrier 14 is fixed to a predeterm ned position on the
upper die 18. lgwst di 7 hasra saaity blpck 20 vaHnd Aty ote savitdd i Bis epdrebsed,
such as clanping the carrier 14 with a jig or holding it by suction. 5

[ 0038]  of theTdpacd ovies filekewitll ahfigd aegmseethd Hoidkre@0 26i showa 1o &g t3(3)).9TheThe
cavity 19 is the entirety of the space to be filled with a fluid resin (see

the flui dow@Sdi8 126has ho¥iftuhiTereitihl mémder.21Thovidedatoudtlghd ¢adigsblack 20. The
circunferential nmenber 21 provided around the cavity block 20. The cavity

;g di fh‘;owﬁ@ By i REmEPhE tRUMbRC S LUP RIS MiFREE)? SRR cal P vioal nb¥nflimek 20

10 inner sidewall 23 of the circumferential member 21. The circumferential member 21 is
supported by elastic members 24, such as coil springs or disc springs. The circumferential
member 21 functions also as an intermediate die that forms part of the cavity 19.

[0039]
The cavity 19 has a plurality of sub-cavities 25 each of which consists of a

15 depression. The sub-cavities 25 respectively correspond to the LED chips 13 which are

o respectively mounted on the bottom surfaces 11 in the unit areas 7 of the pre-sealed substrate
1. In the process of fixing the carrier 14 to the upper die 18, the LED chips 13 mounted on
the pre-sealed substrate 1 are aligned with the sub-cavities 25 provided in the lower die 17.
[0040]

20 Next, a resin material (not shown) is supplied into the cavity 19 including the
sub-cavities 25 shown in Fig. 2(2). From the viewpoint of the form of the resin, a solid
material (e.g. a powdery, fine-grained, coarse-grained, aggregated or sheet-shaped material)
or a liquid material having fluidity at ordinary temperatures can be used as the
aforementioned resin material. From the viewpoint of properties and kind of the resin, a

25 transparent thermosetting resin (e.g. epoxy resin or silicon resin) can be used as the



10 inner sidewall 23 of the circunferential nenber 21. The circunferential
menber 21 is supported by elastic nenbers 24, such as coil springs or disc
springs. The circunferential nmenber 2116éunctions also as an internediate
die that forns part of the cavity 19. [0039] The cavity 19 has a plurality
of sub-cavities 25 each of which consists of a 15 depression The
sub-cavities 25 respectively correspond to the LED chips 13 which are

r espect i wiirgmemionedresigmatidalbot t om surfaces 11 in the unit areas 7 of the
pre-seal ed substrate 1. In the process of fixing the carrier 14 to the
upper di ¢0f] the LED chips 13 nounted on the pre-seal ed substrate 1 are
aligned with the sub-cavities 25 provided in the |ower die 17. [0040]

20Next, a resiNexiBhSFdsil mhteRal i§ RO by ncaHPBI b Beatér(h6t $HonY Prdvided 1R the
i ncluding the sub-cavities 25 shown in Fig. 2(2). Fromthe viewpoint of the

form of tl&?er&ﬁé il'?.’ V\ﬁleﬁ%lé. ﬂdqaattﬁ{dl% uscd: ﬁ&h@r&%"ﬂ@‘re?‘ial ftﬁerﬁ%'ﬁ%ﬁlgﬁia] in the
coar se- gai ned, aggregateg or sheet-shaped naterial) or a FIQUI mat eri a
havi fluidity. at di . t . b d f ti d
e et B e SRS SRR RRC2 A 280 RESTEGH, "
25 transparent thernpsetting resin (e.,g. epoxy resin or silicon resin) can
be used adsutedes thgresimomatesiak thsnliqpid sesihis j igto theepguity 19. In this case, the

poured ligquid resin directly serves as the fluid resin 26. As a result of these operations, the
cavity 19 becomes filled with the fluid resin 26.
[0042]

10 Next, as shown in Fig. 2(3), the step of closing the lower die 17 and the upper die 18
is performed by moving the lower die 17 and the upper die 18 closer to each other. In the
example of Fig. 2(3), the upper die 18 is moved downward. In the process of closing the
lower die 17 and the upper die 18, the carrier 14 comes in contact with the circumferential
member 21.

15 [0043]

- Next, as shown in Figs. 2(3) and 3(1), the upper die 18 is further lowered to
completely close the lower die 17 and the upper die 18. At this stage, the cavity 19 is
completely formed by the lower surface of each reflecting member 8, the lower surface of
the carrier 14, the mold surface (upper surface) 22 of the cavity block 20 and the inner

20 sidewall 23 of the circumferential member 21 (see Fig. 2(2)). By completely closing the
lower die 17 and the upper die 18, the LED chips 13 are dipped (immersed) in the fluid resin
26 in the cavity 19 (including the sub-cavities 25 (see Fig. 2(2)), as is also the case in the
following descriptions) which is filled with the fluid resin 26.

[0044]

25 The structure of the mold consisting of the lower die 17 and the upper die 18 is



Next, the resin material is heated by neans of a heater (not shown)
provided in the lower die 17. Wien a solid material is used as the resin
material, the resin material in the 5 tavity 19 is nelted into a fluid
resin 26, as shown in Figs. 2(2) and 2(3). Wien a liquid resin is used as
the resin material, the liquid resin is poured into the cavity 19. In this
case, the poured liquid resin directly serves as the fluid resin 26. As a
resul t oherchieBer deseribad. ohscommmanicating tchan®! PacGredig. 3(19d iwi erspeere whidi d
resin 26. [0042] 10Next, as shown in Fig. 2(3), the step of closing the

| ower di eodnécarnte kiitecaupticer2divhcr $he weedicoot Traad Ithe wpper die 1$rard ammpletdiyve 17
and the upper die 18 closer to each other In the exanple of Fig. 2(3), the

upper di glodé, i,issmféﬁt{&fhn?mwiﬁ;at leBst'oR8 oPRISHE dé 1%1&115{11_@91185&@11& o9vah il e 17
and the upper die 18, the carrier 14 cones in contact with the

circunfer I . L0, Ei 2 and
30), thepﬁe?)%ﬂé%*néﬁ%gﬁ%‘ﬂ%&ﬁﬁﬁéﬁ%%%}nsé A W@%?Zﬁﬂ@%"osé%ﬂﬂéﬁ* mzé% di e
17 and the u rr.die 18. At.this stage, t cavity 19 | | et el y ..formed
by ¢ e | GuBIVEER 8 e pEon b ufieBERise el bRl P F BBl he
carrier 14, the nold surface (upper surface) 22 of the cavity bl ock 20 and
t he i nneecmpusicadngshanne 2dshewd pegierablyrheras simal (onlew) as possibleswithimjagange 2) ) |
By conpletely closing the lower die 17 and the upper die 18, the LED chips
13 are diwheedh¢ flnideesedd canflow betfresin themetghho@Ee sub-dakidiesd¥%i ty 19 (i ncl udi ng
the sub-cavities 25 (see Fig. 2(2)), as is also the case in the follow ng
descriptigpas) which is filled with the fluid resin 26. [0044] 25The

structure of the nold consisting of the |ower die 17 and the upper die 18

s 17 her el nal @bwSA FLDR, if OB, SR iR ENAMRALER Ehlp a8 il fie ndigl))

i.e. a space which connetts the sub-cavities 25 Wwhen the fower die 17 an

t he er die, 18 are.conpl gkely ose | Sl ntent | L1y, i | east
one ot Fe oG SR BbramEAO S ol bRy BB stichbd Shasll 22 73
conmmruni cat i ng, chanpel 27 | eadi to the neighbari sub-cayity 25 5 is
provi ded A" %gma G Sh-<eres iy wibpeenbaii V@ﬁtﬂgélaﬁﬁeavﬁﬁy 25. The

hei ght of the comruni cating channel 27 should preferably be as small (or
low) as pYX¥Sible within a range where the fluid resin 26 can fl ow between

t he nei ghboring sub-cavities 25. [0045]
Next, in the state as shown in Fig. 3(1), the fluid resin 26 is further heated. As a result,

as shown in Figs. 3(1) and 3(2), the fluid resin 26 is hardened into a cured resin 28. The
15 cured resin 28 corresponds to the sealing resin with which the LED chip 13 is sealed. Thus, a
N sealed substrate (resin-sealed body) 29 having a lead frame 2, the reflecting members 8, the
LED chips 13 and the cured resin 28 is completed. The completed sealed substrate 29 is still
fixed to the upper die 18, with the reflecting members 8 being held in the carrier 14.
Subsequently, the upper die 18 is moved upward to completely open the lower die (not
20 shown) and the upper die 18.

[0047]
As shown in Fig. 3(2), the sealed substrate 29 has convex lens portions 30 and thin
connecting portions 31, each of which is made of the cured resin 28. Each lens portion 30
consists of one of the cured resins 28 respectively formed in the sub-cavities 25 (see Fig.

25  2(2)). Each thin connecting portion 31 consists of one of the cured resins 28 respectively



As shown in Fig. 3(1), in the process of imersing the LED chips 13 in the
fluid 10 resin 26, the fluid resin 26 is nade to flow through the

conmmruni cati ng channel 27. Accordingly,18ll the sub-cavities 25 will be
evenly filled with the fluid resin 26. [0046] Next, in the state as
shown in Fig. 3(1), the fluid resin 26 is further heated. As a result, as
shown in Figs. 3(1) and 3(2), the fluid resin 26 is hardened into a cured

resi n 28forimléinithe thin echneetigp@Borsdrlnessdiadd1 o the sealing resin with which

the LED chip 13 is sealed. Thus, a seal ed substrate (resin-seal ed body) 29
havi ng ajdoggd frame 2, the reflecting menbers 8, the LED chips 13 and the
cured resin 28 is conpleted. The conpleted seal ed substrate 29 is still

fixed to the nppeedbfled Qibsithtt DohBR ik 8ld @GtdrNa HRARLHS uBpRAWOR Ledhdwhn the
carrier 14. Subséquently, the upper die 18 is noved upvvard to conpletely

open t he; 15’\?53(;(2@3??1@%3% 2f, ﬁ@%%%g@%drﬁé‘&aiéﬁgﬁt?suq{e%%id hOR4 LS gun i

Fig. 3(2 rate as convex lens portions and t

conne ortl o eac is nmade of the cure sin.2 Each
one Sor b pitndtsd e s uhBF oLs B kol TR s ol SR B for
in the sub- caV|t|es 25 (see Fig. 25 2(2)). Each thin connecting portion 31
consi st sffﬁlﬂt@ﬁ@wmﬁégcﬁﬁb@eﬁé@%@bﬂgﬁﬁégb@étlﬂﬂ@lcﬁmqé“w%ﬂeq n the thin

connecting portions 31 (see Fig. 3( 1)). [0048]
[0049]

Next, as shown in Fig. 4(1), the sealed substrate 29 held in the carrier 14 is placed on

a fixing jig 32, after which the sealed substrate 29 is pushed out of the carrier 14 by pushing
10 the sealed substrate 29 (more specifically, the connecting portions 31 of the sealed substrate

29} by means of a pushing device 33.

[0050]

The pushing device 33 has cylindrical parts 34 respectively corresponding to the lens
portions 30 of the sealed substrate 29. Each cylindrical part 34 includes one lens portion 30

15 inits planer view, and its planer size is slightly larger than that of the lens portion 30.
| [0051]

In the state shown in Fig. 4(1), the cylindrical parts 34 are moved downward to push
out the sealed substrate 29, whereby, as shown in Fig. 4(2), the lens portions 30 are separated
from the connecting portions 31 in the sealed substrate 29 or each connecting portion 31 is

20 cut at a position near the lens portion 30. As a result, a sidewall portion 35 is formed at the
position where the lens portion 30 has been separated from the connecting portion 31 or
where the connecting portion 31 near the lens portion 30 has been cut.

[0052]
Next, as shown in Figs. 4(2) and 4(3), the scaled substrate 29 having the sidewall

25 portions 35 is fixed on a stage (not shown) and (fully) cut along the predetermined cutting



Next, the seal ed substrate 29 held in the carrier 14 fixed to the upper die
18 as shown in Fig. 3(2) is released fromthe fixed state. The seal ed
substrate 29 held in the carrier 14 cat®@5 be renoved fromthe upper die 18
by an appropriate renoving neans (not shown). As a result, as shown in Fig.
3(3), the sealed substrate 29 held in the carrier 14 is obtained. [0049]
Next, as shown in Fig. 4(%]’2 the seal ed substrate 29 held in the carrier 14
i s pl acetingn3Aby usingg rptagy Blade 361 By thik ptavessh theswealed gubstriatet 29ashewponiEg.pushed
out of the carrier 14 by pushing 10 the seal ed substrate 29 (nore

speci fi ca{d)ys divived dmonedividog KD packages3I8. Hacli bEthedHI2 gackapast 3%dscth@ Gpalby
means of a pushing device 33. [0050] The pushi ng device 33 has

cyl i ndri RlduBi@hbsa atbstkRS PEioh (iRt ¥heok) ISEIP 8sHddforlds té Bk in@R&iuaRY sdpafged30 of
the seal ed substrate 29. Each cylindrical part 34 includes one | ens portion

30 15 in_j R ' - I | i ld ght I r t hat
of the | BickEgBuBIEl s (BR%hd WEnPAPRAIA,ETLE ¢ BELND BRIS! ctaR, | 0
cylindrical. parts,34 e ved wnward to push out the seal ed substrate
29, m%r@%?ggg%ﬁﬁmae aﬁ}l)i’a.ﬁw&( ), the lens portions 30 are separated from
the connecting portions 31 in the seal ed substrate 29 or each connecting
portion B¥53F 20 cut at a position near the lens portion 30. As a result, a
sidewal | portion 35 is formed at the position where the |ens portion 30 has
been separ at effig. rgh) ishe pawnedtw rshowmet therpBitional whatioeshipefcibea meetdahag
portion 31 near the lens portion 30 has been cut. [0052] Next, as shown in
Fi gs. 4(2bsetd 14 ¢ cartidrel 45l thel cautyiloek 20. 20 Fig s(NgtHelitemiatkciong bnd ddrd | nes
37 by using a rotary blade 36. By this process, the seal ed substrate 29

shown i ngEiQined bridicatSthe ilﬁﬁlaéjlﬁﬂmidgttﬁe cidiyviead Fig! ﬁ{zﬁb?&'ﬁﬁ%%h&% dodRAgAn&f the

LED packages 38 as the final products has a substrate portion (not shown)
o3RO B DR REREHERREE TS 45 M e v
shows the planer shape of a portion of the sealed substrate 29, and Figs. 5(3) and 5(4)
respectively show a plan view of the individuated LED packages 38 and a sectional view of
the same packages 38 observed from the front side. In the present embodiment, the
communicating channels 27 in the cavity block 20 of the lower die 17 are formed so that
15 they connect the neighboring sub-cavities 25 in the X and Y directions. Each communicating
channel 27 in its planer shape is like a line segment extending along the X or Y direction.
[0054]
In the present patent application documents, a channel that extends further outward
from the outermost unit areas 7 of the entire group of the aforementioned plurality of unit
20 areas 7 (i.e. a channel with no neighboring sub-cavity 25) is also included in the
communicating channels 27. For example, in Fig. 3(1), the channel 27 extending leftward
from the lefimost unit area 7 is also included in the communicating channels 27.
[0055]
As described thus far, according to the present embodiment, the use of the carrier 14

25 facilitates the transfer, aligning and other kinds of handling of the pre-sealed substrate 1 or



5 portion 30 and the sidewall portion 35. [0053] Fig. 5(1) is a planer
vi ew showi ng the positional relationship of the pre-seal ed substrate 1, the
carrier 14 and the cavity block 20. In2¢ig. 50), the alternate | ong and
short dash lines indicate the lines formng the cavity 19 (see Fig. 2(2)),
and the short dashed lines 10 indicate the inner edge of the pressing
portions 16 of the carrier 14 (see Fig. 2(1)). Fig. 2) shows the planer
shape of tle sealedishsteate 29 én sechl @fcthe steps fione thegransfey Oﬁﬂgbspresee?d aHutraged)
respectively show a plan view of the individuated LED packages 38 and a
sect i onalthreughntoothe tsteps afierethp aeska geatin® 8A cdosdingledtht rposvsdaked dubsirdte $iadé thd n t he
present enbodi nent, the comruni cating channels 27 in the cavity block 20 of

the | owelgefléPsubstraté 29 tal E@é&sﬁ@h&m dPthhhey LEDpRRkpd BE cAeb@plandedgvith

sub-cavities 25 in the X and directions. Each communi cating channel 27 in

its plangg ]bﬁy|lke a line segnent extending along the X or Y
dlrectlon g@%? In the present patent application docunents, a

channg% ﬁ@ﬁ% extends further outward fromthe outernost unit areas 7 of the
entir ]of the aforementioned plurality of unit 20 areas 7 (i.e. a
channel with no nelghborlng sub- caV|ty 25) s also included in the

communi cat i ng FERBFMENS agcording to Gienrpiedt emprdimgnt, Sigicomapicang geanngly 27,
extending leftward fromthe [eftnost unit area 7 is also included in the
comuni cathicigeanhect el sibaAvitipo2bshenthedeserdibtlandihs upper dicalfcare dompletely t he
present enbodi nent, the use of the carrier 14 20 the seal ed substrate 29

in each efostdaars Exﬁétﬁiohﬁlgﬂfdrhﬁd tif an $dast oref of the lpwer diedl7eshdsthbsippat die 138.
through to the steps after the resin sealing. Accordingly, the pre-sealed

subst rat erplregfid, ihiike %r%@és@@f fhiRskmatiRe PEDCRIsS iR AR Avid b@ﬁﬁi@%e ﬁlﬁdtré}.ﬁ{ the
LED packages 38 can be produced with high productivity. 5 [ 305

Furth r t i

chan ng[? miﬁs m\/\gig{g)hﬁdggﬁlﬁge tF%e su I%gélt{"/gg?‘ %ﬁmﬁe‘%&tﬂﬁ’éwwe %‘B c'ﬁ% and

t he upper, d| a | et e . psed, i ntenti.on for

| east " on@SoyiTk Beereotie il g g Feit Afeks ol Horfas Bpebas 3p i e
process of imersing the LED chips 13 in the fluid resin the fluid
resin 10 cesngcingrpediony 3t fnslvidwallyulgrmediin the wniiraresst’ (see Emﬁ@é) yilbhe more
Accordingly, all the sub-cavities 25 will be evenly filled with the fluid
resin 26.unfemair dsghsipnstand shares porti ons 30 and the connecting portions 31

individually forned in the unit areas 7 (see Fig. 3(3)) will be nore
uni f or m ifgosfijmrensi ons and shape.

15 Furthermore, according to the present embodiment, the communicating channels 27
have the smallest possible height within a range where the fluid resin 26 can flow between
the neighboring sub-cavities 25. Accordingly, a thin connecting portion 31 is obtained,
which allows the sealed substrate 29 to be smoothly pushed out of the carrier 14. As a result,
an LED package 38 having a high level of appearance quality at the sidewall portion 35 is

20 obtained.

[0058]

In the process of cutting the sealed substrate 29, any cutting means other than the
rotary blade 36 may be used, such as a laser beam, wire saw, hand saw or water jet.
Furthermore, instead of fully cutting the sealed substrate 29 as shown in Fig. 4(3), it is

25 possible to initially “half-cut” the sealed substrate 29 (by forming grooves in the thickness



[ 0057] 15Furthernore, according to the present enbodi nent, the

communi cati ng channels 27 have the snall est possible height wthin a range
where the fluid resin 26 can fl ow betwdkn t he nei ghboring sub-cavities 25.
Accordingly, a thin connecting portion 31 is obtained, which allows the
seal ed substrate 29 to be snmoothly pushed out of the carrier 14. As a
result, an LED package 38 having a high | evel of appearance quality at the
si dewal | dgeetionslergshe sutting Bersa7rad dhe Tlgsﬁ!m) ang subfeqysndly apely ap cxigma] %@Cﬁt he
seal ed substrate 29, any cutting nmeans other than the rotary bl ade 36 may
be used, oatlxdsecakd aubsaaer29ie dividont into BdividuabhBDgmekages 3&t er | et .
Furthernore, instead of fully cutting the seal ed substrate 29 as shown in
Fig. 4(3)o039] is 25 possible to initially "half-cut" the sealed substrate
29 (by form ng grooves in the thickness 21 direction along the cutting

lines 37 of t bst.k , ] . I e t he
seal ed subst rg%eé%Q%%%gge%gﬁ &%&g&?ﬂ%ﬁcvi ugllluyf%% gg}gﬁéaggisé %,gé &FB-%Q] As
one cutting nmode, an exanple in which the unit areas 7 have a_16 X 16
mat ri x5 5 suetueet iir eiX apfleY Xisgeidpny igiheeinafisn descsibpdrla) tharrerousbs descibel | n
t he previously described

embodiment, cach LED package 38 consisted of one unit area 7. In the present example, if

the sealed substrate is divided so as to obtfain one package from each unit area 7 as already
described in the present embodiment, a total of 256 (=16 X16) LED packages 38, each of

which consists of one unit area 7, will be obtained.
10 [0060]

In the case where the individuation is performed in units of two or more unit areas 7
constituting a portion (subset) of the entire group of the unit areas 7, an LED package
composed of two or more unit areas 7 belonging to the subset is obtained. For example,
when the subset consists of sixteen unit areas 7 arranged in the 4 X4 matrix pattern, a total of

15 16 pieces of LED packages will be obtained, with each package having a matrix-shaped
surface light source consisting of sixteen unit areas 7. As another example, when the subset
consists of eight unit areas 7 arranged in the 1X8 pattern, a total of 32 pieces of LED
packages will be obtained, with each package having a linear light source consisting of eight
unit areas 7.

20 [0061]

As still another example, it is also possible to cut the sealed substrate 29 at cutting

lines extending along the outer edge of the entire group of the unit areas 7 arranged in the 16

X 16 matrix pattern and discard the unnecessary portions outside the cutting lines. In this

case, one LED package having a matrix-shaped surface light source consisting of 256 (=16



enbodi nent, each LED package 38 consisted of one unit area 7. In the
present exanple, if the sealed substrate is divided so as to obtain one
package fromeach unit area 7 as alrea?2¥ described in the present

enbodi ment, a total of 256 (-16 )< 16) LED packages 38, each of which
consists of one unit area 7, will be obtained. 10 [0060] In the case
where the individuation is perforned in units of two or nore unit areas 7
const it utX i) enipercas Gnis(chidseat )inche trteserintiseca qrushipg sievich & 3ushapedilisast 7, an
LED package conposed of two or nmore unit areas 7 belonging to the subset is

bt ai ned o i B QERlcravitBADIRPSIAIERRIGHANAL Shifte Qfoublof MR 12R25 7

arranged 1 n the rirx pattern, a total of 15 16 pieces of

packages gg\ééilet!) ggsﬁls gut%ttl?e! s%glgg SH‘As]i:r?te(igcalfI ﬂﬁ%%%@}{é g\nlgangelr??ttﬁét)&%gaso gthgrur face

l'i ght so i Sting SI'XUEeen unit areas not her “exanpl e, when
t he subset consists of eight unit ar 7 arranged. jn the 1 X 8 patt.ern, a
total of CYBvi BpRshe PuIeER R e Ags Mitlhe BB AdNe AorEnedse e
having a linear |ight source consisting of eight unit areas 7. 20 %9061]
As stid | ofnsittaseask diplthes methads ong d&EDh packiapt bayipg @umatrireshaped) wafase bisht at e
29 at cutting lines extending along the outer edge of the entire group of

t he unit seare@songiséing afifse unih atehe 7 16oXaihéd by sepaxatingtthe sealcdrmibstratec2? frotnhe
unnecessary portions outside the cutting lines. In this case, one LED

package RavdonflectindPbftions shaped surface light source consisting of 256 (-16
22 X 16) unit areas 7 is obtained. In the present case, a pushing device 33

shaped ”[{f(ﬁz? rect angul ar sl eeve having a planer shape including the entire
group of e unit areas 7 may be used to push out the seal ed substrate 29

at the commMuniLg %&-!: %gesglrl}agrﬂgcl)dﬁ%gntf é cgr)ﬁ}neu%jc%tiglgu rchgnenrels 27 for connecting the

10 mutually neighboring sub-cavities 25 in the cavity block 20 of the lower die 17 have a planer
shape consisting of line segments extending in the X and Y directions. However, this is not
the only possible design. For example, it is also possible to form communicating channels 27
which connect the obliquely neighboring sub-cavities 25. In this case, the communicating
channels 27 have a planer shape resembling the letter “X.” In either of the cases where the
15 communicating channels 27 have a planer shape consisting of line segments extending in the
X and Y directions or resembling the letter “X”, the lens portions 30 are partially connected
to each other, and therefore, can be easily separated from the connecting portions 31.
[0063]
It is also possible to make the neighboring sub-cavities 25 communicate with each
20 other on the entire circumference of each sub-cavity 25. In this case, the lens portions 30 are
connected with each other through the communicating channel 27 on the entire
circumference of each lens portion 30. Also in this case, the easy separation between the lens
portions 30 and the connecting portion 31 can be achieved by forming the communicating
channels 27 with a small height, i.e. by forming the connecting portion 31 with a small

25 thickness.



outward fromthe outernost unit areas 7 of the entire group of the

af orenentioned plurality 5 of unit areas 7. By this nethod, one LED package
having a matri x-shaped surface |ight sZurce consisting of 256 unit areas 7
i s obtained by separating the seal ed substrate 29 fromthe connecting
portions 31. [0062] In the present enbodi nent, the conmunicating channel s
27 for connecting the 10 nutually nei ghboring sub-cavities 25 in the cavity
bl ock 20[®P4} he | ower die 17 have a pl aner shape consisting of line
segnents extending in the X and Y directions. However, this is not the only
possi bl e desi fnthefoeviexsyrpéseribid cianpid o6 thegssieht embadimentnone iklhcloptiBng
channel s 27 whi ch connect the obliquely neighboring sub-cavities 25. In

this casgas hdane@SHEAHC il H8a ChHBWEVE, BE phave idvdtion edn dhapeaptisa ibtieng t he
letter "X." In either of the cases where the 15 communicating channels 27

have a p NARE ITSdrh L} Qﬂ&p 3 j | dyY
directioh%ggﬁmfeseﬁ%ﬁ?ﬂgI?%%Qﬁggggﬁkﬂggﬁﬁt e F%ﬁgﬁggggi@%gigghgggégggtiaIIy
connected to each other, jand .t herefore, can be.easi!ly separate romthe
connedt | fishelRTBs et B aueAE b St @at 5o EF Thich R RREERE Fbor t ng
sub-cavities 25 conmuni cate with each 20 other on fhe entjre circuynference
of each $diBrecmoynted om thebatigmysuriase 11+ As ajsgepnd sypmplsngachge ?Cémgémﬁﬁlﬁ@fgd Wit h
each other through the comunicating channel 27 on the entire circunference
of each Mmeydaypoiwo am@e depikessionsd 0t Witk oeaBED chipel lomeyntedpmthgtbotemisutigesen t he
| ens portions 30 and the connecting portion 31 can be achieved by form ng

t he communicfadatingepdessiviell 8. By any bh tikess mab| examiptplef thrée EEDbyhipo texpegivelye
connecting portion 31 with a small 25 thickness. 23 [0064] In the
previ Ousbﬁbdgéiﬁ% rAOEY, S biid\®) RERSTHehemke gl (Ridtas tEEDERIRNBPIn13 was

nount ed on each unit area 7. However, the present invention can also be

appl i LA e o] 9 £0. ghi h unit
area 1 Wi e BRELED R S R B BBl M nE B B 0 B
depression 10 .in éﬁiCh two or nore LED chips 13 are nounted on the bottom
surface §PEbENLcong exanpl e, each reflecting nember 8 may have two or
nore depressions 10, with one LED chip 13 nounted on the bottom surface 11
of each depression 10. In any of these two exanples, three LED chips
respectively producing red (R), green (G and blue (B) rays of |light may be
used as SEEONIDEMBQRIMIBNT n

[0065]
15 The second embodiment of the present invention is hereinafter described with
reference to Figs. 6(1) and 6(2). In the present embodiment, as shown in Figs. 6(1) and 6(2),
a release film 40 is adhered to the mold surface 39 forming the entire cavity 19. In this state,
the fluid resin 26 is supplied until the cavity 19 is filled with it. The mold surface 39 is
formed by the mold surface (upper surface) 22 of the cavity block 20 shown in Fig. 2(2) and
20 the inner sidewall 23 of the circumferential member 21.
[0066]
A film-feeding system (not shown) including a film-feeding roll and film-rewinding
roll is provided on the outside of the circumferential member 21 of the lower die 17.
Furthermore, on the outside of the circumferential member 21 of the lower die 17, a

25 film-pressing member 41 and a film-supporting member 42 are respectively provided on the




10 which case one LED package 38 emtting white |ight conposed of the three
colors of light can be obtai ned. SECOND EMBODI MENT [ 0065] 15The second
enbodi nent of the present invention is2hereinafter described with reference
to Figs. 60) and 6(2). In the present enbodinment, as shown in Figs. 60) and
6(2), arelease film40 is adhered to the nold surface 39 formng the
entire cavity 19. In this state, the fluid resin 26 is supplied unti] the
cavi ty 19ppes apd lqveey sidies, Hading earh ethep| Thedilmfpessinggnembaer g A yertigallyrpovepled
surface (upper surface) 22 of the cavity block 20 shown in Fig. 2(2) and 20
t he i nneMhsifitewappor@iz memblretXis sepprired dgtan &lastemembel43, spA066] coll spring.
filmfeeding system (not shown) including a filmfeeding roll and

fil mrewiangihgmeiblr 446is ?_f@iddaeﬂtsmb thb Glubsiodtngahethber 401 r cunf erenti al
nmenber 21 of the lower die 17. Furthernore, on the outside of the

ci rcunf eFmtj al menber 21 of the lower die 17, a 25 fil mpressing nenber 41
and a filmsupporting nmenber 42 are respectively provided on the 24 upper

and | r sides, faci each.other.. The.fil r.essi ng nepber 41 |

vorti aly ot pecteieR o Biolidd Blie gt PB4 o Hhutt SupBes of
el astic nenper 43, such as a coil spring, A franme nenber 44 is proyj ded
outsi de thelrame meshsh4f tand g}h«?r&m suiface §iohg Aim-supporting mmember 47 & well a5

between the upper surface of the film-supporting member 41 and the lower surface of the
upper die 18. When the lower die 17 and the upper die 18 arc closed, the sealing members 45
and 46 separate the cavity 19 from the outside of the lower die 17 and the upper die 18.

10 [0068]

According to the present embodiment, the film-pressing member 41 is initially
lowered to hold {clamp) the release film 40 by means of the film-pressing member 41 and
the film-supporting member 42, as shown in Fig. 6(1). At this stage, the release film 40 is
clamped with an appropriate amount of force so that the release film 40 can slip (slide)

15 between the film-pressing member 41 and the film-supporting member 42. Subsequently, by
means of a film-suction device having suction channels (not shown} formed in the lower die
17 and other components, the release film 40 is sucked onto the mold surface 39 forming the
cavity 19. In this process, the release film 40 can slip to some extent. In this manner, the
release film 40 can be adhered to the mold surface 39 without no wrinkle in the release film
20 40 or no gap under the film 40 over the entire mold surface 39.
[0069]

Next, similar to the first embodiment, a resin material (not shown) is supplied into
the cavity 19 including the sub-cavities 25. In the present embodiment, the resin material is
supplied into the cavity 19 while the release film 40 is held by suction on the mold surface

25 39 forming the cavity 19.



5t is preferable to provide sealing nenbers 45 and 46 between the upper
surface of the franme nenber 44 and the | ower surface of the fil msupporting
menber 41 as well as between the upper2&urface of the fil msupporting
menber 41 and the | ower surface of the upper die 18. Wen the lower die 17
and the upper die 18 are closed, the sealing nenbers 45 and 46 separate the
cavity 19 fromthe outside of the | ower die 17 and the upper die 18. 10

[ 0068] [0070] Accor di ng to the present enbodi nent, the fil mpressing nenber
41 is initially lowered to hold (clanp) the release film 40 by nmeans of the
fi | m pressi ngNestiseshown iarfdgt6{2), the nesis upgbestal ismgeltndrintora Bid resin 2hbwhedtn Fi g.
60). At this stage, the release film40 is clanped wth an appropriate
anmount oiCohoureedtls owithn allis tHeetinge paess, (i) thedllnc-presshg pndnser di) islbweaddmeen t he
filmpressing menber 41 and the filmsupporting member 42. Subsequently, by
means of cambletd® el tRE rdGdé Gifin HAY bt (25 48RS { ]%ﬂ:r e Rl15wErRd tunSNR\Wothed B Med

in the | owner the 17 and ot her corrponents e release film40 is sucked

onto tfe FH@ ﬂ{ﬁ@%ﬂﬁ% sﬂ{gg@nne Lhe 1&%% yeaglﬁg rldhiePiss. B BY 58S 8p erhtits

rel ease can's ent S nmanner, F el ease film
40 can b dher d no S w t.h nkle in the rel ease
fi I m 20 We'h égﬁnéjﬁ’&élpp?rﬂéew @ral{aﬂfg&%ﬁ’?ﬁp%&l% d surface 39.

[ 0069] Next, simlar totheflrst enbodi ment, a resin material (not

shown) i $0%Upplied into the cavity 19 including the sub-cavities 25. In the
present enbodi ment, the resin material is supplied into the cavity 19 while
t he rel ease fiAtrthiS(poiim, the | folldwying ustatesoareomalized: (tpithe sawityalSe(sed FEO 6(0) 18 ng
the cavity 19. 25 [0070] Next, as shown in Fig. 6(2), the resin

mat eri al sgsardted §eth ihetoutsdd [(2) ther@@sity 186s MYled edth theasd et b yand @ thidi s
heating process, (1) the filmpressing nenber 41 is lowered to conpletely

Com T i ARt T sl b i st
f’g aBK a][ f%gxigsggg%n%gstfx %tﬁlde f)sgxy\%?ura %f uth 31[23915 % Q?ovHﬁB%g.%(ﬁ. 18 are brought
[0072]
Next, the upper dic 18 is further lowered from the position shown in Fig. 6(2) to
completely close the lower die 17 and the upper die 18. As a result, the LED chips 13 are
15 dipped (immersed) in the fluid resin 26 stored in the cavity 19. Subsequently, similar to the
first embodiment (see Figs. 3(1) and 3(2)), the fluid resin 26 is cured to create a sealed
substrate 29.
{0073]
According to the present embodiment, firstly, as shown in Fig. 6(2), the presence of
20 the release film 40 adhered to the mold surface 39 of the lower die 17 prevents direct contact
between the cured resin 28 and the mold surface 39, so that the sealed substrate 29 held in
the carrier 14 can be easily separated from the release film 40. Therefore, even if the lead
frame shown in Fig. 1(2) is thin, the sealed substrate 29 can be easily removed from the

lower die 17 without causing any significant stress in the sealed substrate 29 (see Figs. 3(1)

25 and 3(2)).



At this point, the following states are realized: (1) the cavity 19 (see
Fig. 6(1)) is separated fromthe outside, (2) the cavity 19 is filled with
the fluid resin 26, and (3) the 10 rel2ase film40 winkles at a portion
near the outer edge 47 of the cavity 19, or at a portion corresponding to
the outside of the plurality of unit areas 7 shown in Fig. 2(2). [0072]
Next, the upper die 18 is further lowered fromthe position show in Fig.
6(2) to & etely close the lower die 17 and the upper die 18. As a
result, the LED chips 13 are 15 dipped (imersed) in the fluid resin 26
stored in theSeeondly wiign thebsegubetll/yandsheriupper dio 18 ee tompletebnbloskdytht (see
Figs. 3(1) and 3(2)), the fluid resin 26 is cured to create a seal ed

subst r at gelefe fiHQCI03} mAde & diiRklclonly Hethelotsidd ofahdplikkakeybf urlit 4184d Y showd: Shown
in Fig. 6(2), the presence of 20 the release film40 adhered to the nold

surface {"@Fg tztr(]ie).e ThVhe Gtk FoRhE&Y BNINE @iehQCHInt 20 tie plevBRbNSRM hilRrEHy ed

resin 28 an nmol d surface 39, so that the sealed substrate 29 hel'd in
the cafri : Ll fragmthe release film40. Therefore,
even i ?%Ct#éégggﬁﬁ%ggﬁgﬂ%th?ﬁ‘%ﬁgé.&g%eﬁ)?’%i s thin, the seal ed substrate 29
can be EE&H i removed fromthe |lower die 17 w thout causing any significant
stress i Ré seal ed substrate 29 (see Figs. 3(1) 25 and 3(2)). 26 [0074]
Secondly, when the lower die 17 and the gﬂp er die 18 are conpletely closed,
the rel ease filnfheqoresest pmbedimeninthenqualitio ﬁEBrpapkﬁses)(mgln@@g e appsagghes al ity
of unit areas 7 shown in Fig. 2(2). Thus, the winkle forned in the rel ease
film 40 igsalpyeascintatsd the cave dnl ey HHbyirty ddsérptionsigs idnprosud flac & tegpeviafsiyt he
LED packages 38. [0075]
described two reasons. The production yield (the percentage of non-defective products) of
10 LED packages is also improved.
[0076]
1t is preferable to reduce the pressure in the cavity 19 by using suction channels (not
shown) provided in the upper die 18 when the lower die 17 and the upper die 18 are half
closed. One effect of this operation is that the dust, gas and other components existing in the
15 cavity 19 are discharged from the cavity 19. Another effect is that the gas components which
are contained in the fluid resin 26 and may possibly produce bubbles in the LED packages
are discharged from the cavity 19. As a result, the quality of LED packages is improved, and
the production yield (the percentage of non-defective products) of LED packages is also
improved.
20
THIRD EMBODIMENT
[0077]
The third embodiment of the present invention is hereinafter described with reference

to Figs. 7(1) and 7(2). In the present embodiment, as shown in Fig. 7(1), the following two

25 components are added to the system of the second embodiment: The first component is the



In the present enbodinment, the quality of LED packages (including the
appearance quality, as is also the case in the follow ng descriptions) is

i nproved due to the previously descri b2d two reasons. The production yield
(the percentage of non-defective products) of 10 LED packages is al so

i nproved. [0076] It is preferable to reduce the pressure in the cavity
19 by using suction channels (not shown) provided in the upper die 18 when
t he | oweindividual pregpine meanhep S8y whick isi gapred by an elagicagembyrete pycias agfoik hi s
operation is that the dust, gas and other conmponents existing in the 15
cavity 1S8pring inliastkehmsged 48 fomedhie thavpper di® 18 AWdehdhe pfefseeled issbstiat1 ishe gas
conponents which are contained in the fluid resin 26 and may possibly
produce IEsbbldsthenugple diEDpak agesdl eprelismphmegderst SO mspbaiveBvpioys i As a
result, the quality of LED packages is inproved, and the production yield

(the per L\ QiNGis) i |
inprovedgﬁg%ﬁ%€$g%3%§%%gf%%§#bF%%gg] Thgéfh?%8%5%323?§§ﬁ§§%€§?%éﬁ€?@§%nt
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conponents are added to the system of th econd enbqodi nent: The first
conponentormedngar thezoyteye A (FRELY ibiﬂjﬁ % 2t SOPOTHPR CAITFSEORins &t they by
an el astic nmenber 49, such as a coil spring, in a depression 48 forned in

t he uppepuigide of ghe nhinealityt afaingraseas dathewndn Beg 26d)eThe ¢adl dpring@r imilanelemspler di e
18, the individual pressing nmenbers 50 respectively press the reflecting
menber s Gowdititing tix dasieahanbes SR dias asprirdg cohktanisthatatidws tinpooeble membéred3
novabl e 5 nmenber 53 supported by an el astic nenber 52, such as a coi

spring, idd@&cafipiessireRedly fhetiRDr-Baa6 ok Rell Beescribéiiatepf the cavity bl ock
20, or at a portion corresponding to the outside of the plurality of unit

ar easyf i&ﬂ%ﬂein Fig. 2(2). The coil spring or simlar elenent constituting
t he e*as IC nber 52 has a spring constant that allows the novabl e nenber

>3 Lo descend WhGRWRT STHRE. ! e fdiliduli®Bielid® RS 's0 Rs PRy i
separately press the reflecting members 8. Therefore, even if the reflecting members 8 vary
in their thickness, the top surfaces 9 of the reflecting members 8 (the lower surfaces of the
reflecting members 8 in Fig. 7(2)) will be evenly pressed onto the pressing portions 16 of the

15 carrier 14.
[0079]
As shown in Fig, 7(2), the movable member 53 descends when pressed by the fluid
resin 26. Therefore, if there is an excessive amount of fiuid resin 26, the movable member 53
is pressed by the fluid resin 26 and descends. As a result, a resin pool 54 for receiving the
20  excess of the fluid resin 26 is formed.
[0080]
According to the present embodiment, even if the reflecting members & vary in
thickness, the top surfaces 9 of the reflecting members 8 can be evenly pressed onto the

pressing portions 16 of the carrier 14. Furthermore, even if the amounts of the supplied resin

25 material vary, the excess of the fluid resin 26 can be received in the resin pool 54. Due to



10 [0078] As shown in Fig. 7(2), the individual pressing nenbers 50
respectively and separately press the reflecting nenbers 8. Therefore, even
if the reflecting menbers 8 vary in th#88r thickness, the top surfaces 9 of
the reflecting nenbers 8 (the | ower surfaces of the reflecting nenbers 8 in
Fig. 7(2)) wll be evenly pressed onto the pressing portions 16 of the 15
carrier 14. [0079] As shown in Fig. 7(2), the novable nenber 53

descends thesemeghasisgsdibgylensrorfion 3@y apd dierponaectimg ppwioa 3d, formed wegagh pk then
excessive anmount of fluid resin 26, the novabl e nenber 53 is pressed by the
fluid resninadfs Astehbwadeia ey 3¢3) vAl ba apmuinﬁa,tela unésimindwth difkn§ions andebape ng t he
20 excess of the fluid resin 26 is formed. [0080] According to the present
enbodlne (B1$ven if the reflecting nenbers 8 vary in thickness, the top
surfaces 9 of the reflecting nmenbers 8 can be evenly pressed onto the

pressing portipps rﬁ%&&rﬁ B&ch érﬁﬁod]kéh ent5 Y {18 "R waY Bfed 4s thDQuavRINt s of

the supplied resi erla vary, e excess of the fluid resin 26 can

por 1 SaarberEstein bt ARG pp v S B AT AT RERE AR « Ehe%la%PZas 7

shown in Fig, 3(3) wll, be ap rOX|nater uniformin both n ons
shape. [ 6BREY)> qeFRnip Enaisrial P’b%{) icqaaeral i used a8 de ‘i’?éﬁf%aeﬂéﬂ |Pe§§x1§ﬂe
used as the substrate

board using a resin film as the base material may also be used. The planer shape of the

substrate body is not limited to quadrilateral. For example, it may be a substantially circular
shape (i.e. a shape similar to a semiconductor wafer).
10 [0082]

In the previously described embodiments, the LED chip 13 was taken as an example
of the optical element mounted on the pre-sealed substrate 1, and the LED. package 38 was
taken as an example of the optoclectronic part to be produced. However, these are not the
only possible choices. For example, the present invention may be applied to a device using a

15 combination of a light emitter and light receiver as the optical elements mounted on the
pre-sealed substrate 1. In this case, a light emitting and receiving element is obtained as the
optoelectronic part. The present invention may also be applied to a device using a laser-diode
chip as the optical elements mounted on the pre-sealed substrate 1. In this case, a laser-diode
package is obtained as the optoelectronic part.

20 [0083]

In the previous embodiments, a plurality of unit areas 7 partitioned into a grid pattern
by the virtual lines 6 was provided in the lead frame 2, as shown in Fig. 1(1). It is also
possible to provide the lead frame with a plurality of unit areas arranged in a non-grid pattern.
For example, a plurality of vnit arcas arranged in a honeycomb pattern in a planer view may

25 beprovided in the lead frame. In the case where a plurality of unit areas in a non-grid pattern



5 body. The substrate body nmay be a printed board in which a | am nated
material (e.g. glass epoxy), ceramc material or netallic material is used
as the base material. A flexible printZ8 board using a resin filmas the
base material may al so be used. The pl aner shape of the substrate body is
not limted to quadrilateral. For exanple, it nmay be a substantially
circular_shapegél.e. a shape simlar to a sem conductor wafer), 10 [0082]
In the pissmpwided jn thedead fame.cnlosrti heams wirersaw, hand s, vaiey Jglar thgentag an
exanpl e of the optical elenent mounted on the pre-sealed substrate 1, and
t he LED devdikecpn 188isubis thafmenesaof antimgtustaledfubstrate.opt oel ectronic part to be
produced. However, these are not the only possible choices. For exanple,

t he presegug4l nvention may be applied to a device using a 15 conbination of
alight emtter and |light receiver as the optical elenents nounted on the

pre-seal ed su mﬁfﬂg%e hotell Bhdt BleSprE@a€invantich 38 hot@Fhitddith theARevibREEHSbINSEd

el enment is obtained as the optoelectronic part. The present invention may

al so appli.ed to devi.ce. usin - i 0. t [
ol erert s PRt oRRe SHPEr T o AR A ot B0 RE, lbed
package i s qgbtai nhed as . .the optoel ectronic rt. 20.[.008 I n e previous
B0 me AT SIS AP A 5 SpSt3f TR APartng i e SRIE Rkt 5B oF 16 HBisEter by
the virtual lines 6 was provided in the lead frame 2, as shown in Fig. 10).
It is al sovepidwsible to provide the lead frame with'a plurality of unit
areas arranged in a non-grid pattern. For exanple, a plurality of unit
areas arranged in a honeyconb pattern in a planer view may 25 be provi ded
inthe lead frame. In the case where a plurality of unit areas in a
non- gri d matiaNATIRY OBSNDMERAEY in the lead frane, a | aser beam wre saw,
hand saw, water jet or other cutting device can be used in the process of
cutti?g ﬂ&%s?ealed substrate. [0084] It should be noted that the present

I 0

1

i nven ISnot limted to the previously described
.. Pre-sealed Substrate

2... Lead Frame (Substrate Body)
3... Outer Frame
4 and 5... Connecting Portion

15 6... Virtual Line

| 7... Unit Area

8... Reflecting Member
9... Top Surface
10... Depression

20 11... Bottom Surface
12... Inclined Surface
13... LED Chip (Optical Element)
14... Carrier (Temporarily Fixing Jig)
15... Opening

25 16... Pressing Portion



5 enbodi nents. These enbodi nents can be arbitrarily and appropriately
conbi ned, changed or sel ectively adopted as needed w thout departing from
the spirit and scope of the present in¥éntion. EXPLANATI ON OF NUMERALS 10
[0085] 1... Pre-sealed Substrate 2... Lead Frane (Substrate Body) 3...
Quter Frane 4 and 5... Connecting Portion 15 6... Virtual Line 7... Unit
Area 8... Reflecting Menber 9... Top Surface 10... Depression 20 11...
Bot t om Surf-ab@WerDie” | nclined Surface 13... LED Chip (Optical El enent)

18... Upper Die
19... Cavity
20... Cavity Block
5 21... Circumferential Member

22... Mold Surface
23... Inner Sidewall
24,43, 49 and 52... Elastic Member
25... Sub-Cavity

10 26... Fluid Resin
27... Communicating Channel
28... Cured Resin (Sealing Resin)
29... Sealed Substrate
30... Lens Portion

15 31... Connecting Portion
32... Fixing Jig
33... Pushing Device
34... Cylindrical Part
35... Sidewall

20  36... Rotary Blade
37... Cutting Line
38... LED Package
39... Mold Surface
40... Release Film

25 41... Film-Pressing Member



14... Carrier (Tenporarily Fixing Jig) 15... Opening 25 16... Pressing
Portion 17... Lower Die 18... Upper Die 19... Cavity 20... Cavity
Block 5 21... Circunferential Menber 22... MId Surface 23... Inner
Sidewal | 24, 43, 49 and 52 Elastic Menber 25... Sub-Cavity 10 26... Fluid
Resi n 27... Communi cating Channel 28... Cured Resin (Sealing Resin)

29... Sealed Substrate 30... Lens Portion 15 31... Connecting Portion
42... Film-Supporting Member

44... Frame Member
45 and 46... Sealing Member
47... Outer Edge

5 48... Depression
50... Individual Pressing Member
51... Depression
53... Movable Member

54... Resin Pool



32... Fixing Jig 33... Pushing Device 34... Cylindrical Part 35... Sidewall
20 36...

Surf ace

Rot ary Bl ade 37... Cutting Line 38... LED Package 39...
40... Release Film25 41 B2l m Pressing Menber 42...

Fi | m Supporting Menber 44... Franme Menber 45 and 46... Sealing Menber
47... Quter Edge 5 48... Depression 50... Individual Pressing Menber 51...
Depr essi on

10

15

20

25

CLAIMS

1. A method for producing an optoelectronic part from a sealed substrate created
by means of at least an upper die and a lower die having a cavity facing the upper die, the
sealed substrate having a substrate body with a plurality of unit areas, a reflecting member
provided in each of the unit areas and having a through hole or depression, one or more
optical elements mounted on the substrate body inside each through hole or on a bottom
surface of each depression, and a sealing resin made of a cured resin and sealing the optical
elements, and the method comprising steps of:

a) preparing a temporarily fixing jig having openings at positions respectively
corresponding to the reflecting members;

b) preparing a pre-sealed substrate including the substrate body provided with the
reflecting members and the optical elements;

¢) fitting the temporarily fixing jig into the pre-sealed substrate so that the reflecting
members are fitted into the openings;

d) fixing the temporarily fixing jig with the pre-sealed substrate held therein to the
upper die so that the openings respectively overlap sub-cavities included in the cavity in a
planer view thereof, the sub-cavities being located at positions respectively corresponding to
the openings;

e) filling the cavity with a resin material;

) immersing the optical elements in a fluid resin made from the resin material, by
closing the upper die and the lower die;

g) hardening the fluid resin into a cured resin;

h) opening the upper die and the lower die;

i) removing the temporarily fixing jig with the sealed substrate held therein from the

Mol d



53... Movable Menber 54... Resin Pool 32 CLAIMS 1.A nethod for producing
an optoelectronic part froma seal ed substrate created by neans of at | east
an upper die and a lower die having a Bavity facing the upper die, the 5
seal ed substrate having a substrate body with a plurality of unit areas, a
refl ecting nenber provided in each of the unit areas and having a through
hol e or depression, one or nore optical elenments nmounted on the substrate
body |nSHMETé@cﬁmihrough hol e or on a bottom surface of each depression,

and a sealing resin made of a cured resin and sealing the optical elenents,
and the met hoj) remoying tiengaled sibstrait frofOhy teprmpanly figing Jjigenporarily fixing jig
havi ng openings at positions respectively corresponding to the reflecting
menber s; wherein: D) preparing a pre-seal ed substrate including the substrate
body provided with the reflecting nenbers and the optical elenents;

c) fitting thgy EIROGAL d beéinf isXbRfed {95t &) atteﬁs esﬁoﬁ(%@k&ﬁleaqﬂ%aa%ﬁﬂ@o t hat

the reflecting rs are fltted I nto the openings; fixing

the t |
the u§pef»rb3$a'gm§ewﬁ R e e R e’%%ocav@?.ﬁes% -

included in the cavity in a planer view t hereof, the sub-cavities being
| ocat ed alianﬁgéiof‘?‘i?ﬁggﬁ@§k}€@fw‘¥}%%9m&orrespondl ng to the openings; 20e)
filling the cavity with a resin naterial; i mrer si t he opti cal
el ements in airf thei proeess joff remewng thenseabes pubsirate rmtséqpl B theb%ﬁﬂlégésl bsigte e
upper die and the | ower die;

pushed out of the temporarily fixing jig, whereby the connecting portion is separated from

the sealed substrate to obtain a first optoelectronic part having a plurality of lens portions.
10
2. The method for producing an optoelectronic part according to claim 1,
wherein a following step k) is provided after the step j) of removing the scaled substrate:
k) creating a second optoelectronic part corresponding to a subset of an entire group

of the aforementioned plurality of unit areas by separating the first optoelectronic part.

15
- 3. The method for producing an optoelectronic part according to claim 1,
wherein a following step 1) is provided after the step j) of removing the sealed substrate:
1) creating a; third optoelectronic part corresponding to one of the aforementioned
plurality of unit areas by separating the first optoelectronic part.
20

4. The method for producing an optoelectronic part according to one of claims
1-3, wherein, when the optical elements are immersed in the fluid resin in step f), the
communicating channel is formed around an entire circumference of each of the sub-cavities
and the fluid resin is made to flow among the sub-cavities through the communicating

25 channel.




g) hardening the fluid resin into a cured resin; h) opening the
upper die and the lower die; 25i) renoving the tenporarily fixing jig with
the seal ed substrate held therein fron34 he 33 upper die; and i)
renovi ng the seal ed substrate fromthe tenporarily fixing jig, wherein

when the cured resin is fornmed in step g), a lens portion is forned in each
of the 5 sub-cavities, and a connecting portion nmade of the cured resin is
formed by a communi cating channel connecting the sub-cavities; and in
the process of renoving the sealed substrate in step j), the seal ed
substrate i s pushedheuietlald foherddacing maroptogleciranio gait iagcording te bye bheaims
connecting portion is separated fromthe seal ed substrate to obtain a first

opt oel ect PN Kerbia! twHaaVih8 Gopicill HelehtsYar®f inl@dSedd et l@idSresiOin? stkhef) matehod
for producing an optoelectronic part according to claim1, wherein a

fol | ow ng, St 6Rickdnd éhﬁlﬁgvfsﬂgag%ﬂ&;@%ﬁ?%ﬁhﬁ Rath oPhd SDMMVIRS LG tﬁ@ﬁgﬁd

substrat €. creati optoel ectronic part corresponding to

S R HEER A I C R

6. The method for producing an optoelectronic part according to one of claims
1-3, further comprising following steps m) and n) before the step €) of filling the cavity:
m) supplying a release film between the upper die and the lower die; and
10 n) making the release film adhere to the mold surface forming the cavity, at least
within a region of the mold surface corresponding to the entire group of the aforementioned

plurality of unit areas.

7. The method for producing an optoelectronic part according to claim 6,

15 wherein, when the upper die and the lower die are closed to immerse the optical elements in
| the fluid resin in step f), a lower surface of the temporarily fixing jig presses an upper surface
of a circumferential member forming a side portion of the cavity, the circumferential
member being elastically supported by the lower die so as to allow the release film to
wrinkle only in a portion outside the entire group of the aforementioned plurality of unit

20 areas during a die-closing operation.

8. The method for producing an optoelectronic part according to one of claims
1-3, wherein, when the temporarily fixing jig is fixed to the upper die in step d), the
reflecting members are individually pressed by a plurality of individual pressing members

25 separately and elastically supported by the upper die.



3. The method for producing an optoel ectronic part according to claima1,
wherein a followng step 1) is provided after the step j) of renobving the

seal ed substrate. 1) creating a tBdrd optoel ectronie part
corresponding to one of the aforenentioned plurality of unit areas by
separating the first optoelectronic part. 20 4. The met hod for

produci ng an optoel ectronic part according to one of clains 1-3, wherein,
when the optical elenents are imrersed in the fluid resin in step |), the
comuni cating channel is formed around an entire circunference of each of
t he sub-caviti%es aftemnmthdd for gradesing anwophelimtronicpadweeording to kee sfiblatasyi t i es
t hrough the communi cating 25 channel. 34 5. The nmethod for producing

an opt oeliextwhdeia, pheh the opfichl nerhéntoar: dhmedsed i tHe Buidwheineinnsteptlnad he
optical elenents are imersed the fluid resin in step f), the comrunicating

channel ieﬁsiﬁ’@a‘[l?ig@;%;%o‘fteﬁ HBHle MR gw&dqjutéi&ea feglnC@Weloadinghd ttch@ifd ui d 5

resin is nade ow anong the sub-cavities through the comuni cating

channeg] . . for.. or i i . ordi ng
o ong ofpaf e ARIErERIGRE o5 AL Btaf HiulR 05 FELL AhRe Rk SHELCT
the step e). . of filling the cavity. m supplyin .rel ease fi.l m between the
upper i RS PR he ﬂwé;re%w o AFSHRRY G nirchE BS8 rpoin BbRner o t o
the nmold surface formng the cavity, at least within a region of the nold
surface corresponding to the entire group of the aforenentioned plurality
of unit areas. 7. The nethod for produci ng an optoel ectronic part
accordi ng to dbai mAsyskn Wrgredusingninesptodiectioppepart irehaintg sthepdecoderandie ar e
closed to imMmerse the optical elenments in the fluid resinin step 1), a

| ower sundw&ediefhavii@ 4 RBWOF Eoirgy tHel v(xjpp&g did, Fop rcﬁsiﬁ@% addtalél PRIbstedds faag goof a
circunferential nmenber formng a side portion of the cavity, the

circu %%Ei?&gl dﬁg&;ﬁgﬁ lfﬁf%}nﬂgpfrk &3] ARl éemea%gﬁfart@qh@)éeffl&fasdbglggétlﬁgﬁgsé). as

to allow't e mto winkle only in a portion outsi ntire
g:)glrjgt iOl; ﬁ{_[l'cbs%ra%fb%rdg %{ﬁtai ﬁgﬁaﬂt)P cl)fu urn?tlairéa%, & lfeﬂlélcr:}h;[g n%gmgerr%?osvi eLdriin Q:gchaofqilee u C% osing
areas and having a through hole or depression, one or more optical elements mounted on the
substrate body inside each through hole or on a bottom surface of each depression, and a
sealing resin made of a cured resin and sealing the optical elements, and the system further
15 comprising:
a) a receiving unit for receiving a pre-sealed substrate including the substrate body
provided with the reflecting members and the optical elements;
b) a temporarily fixing jig having openings at positions respectively corresponding to
the reflecting members of the pre-sealed substrate;
20 ¢) a fixing device for fixing the temporarily fixing jig to the upper die, with the
reflecting members being held in the openings;
d) a resin supplier for supplying a resin material into the cavity having a size
including an entire group of the reflecting members of the pre-sealed substrate in a planer

view thereof;

25 e} a die opening/closing device for opening or closing the upper die and the lower



8. The method for producing an optoel ectronic part according to one of
clainms 1-3, wherein, when the tenporarily fixing jigis fixed to the upper
die in step d), the reflecting nembers3@re individually pressed by a
plurality of individual pressing nmenbers 25 separately and elastically
supported by the upper die. 35 9. The nethod for producing an

opt oel ectroni ¢ part according to one of clains 1-3, wherein, when the

opti cal SleAdhts are inmersed in the fluid resin in step f), an elastically
supported novabl e menber provided outside a region corresponding to the
entire 5 group) apushing devise dorepushiog e spiled abstrate ofit afthe tempermsilafiingjighe nol d
surface formng the cavity is pressed by the fluid resin to forma resin
pool i nt evhetdich the fluid resin flows. 10. A system for producing an
optoel ectronic part, including an upper die and a |lower die having a cavity

facing the uppes cHit§ haf ib-&dvesi Reich a&eaélﬁéksﬁﬁg’%ésf)@étﬁe@%nfegfon&ﬁg% Qgluci ng

an optoelectronic part fromthe seal ed substrate, the Seal ed subStrate

e o5 3 e AL BB bl o Ru Bt e ot Blng MR cafitk€LhECL 10 TEmber

pr ovi In e he uni reas avi ng € or depression,
one or nore optical.elenents unted on,the substrate body_.i.nside each

t hrough hol e &1° BF B EHMET é@?‘g%ﬁfletoo?usgéﬁ S?fi‘ﬁf%@é‘ir?}ﬁ ,Ouh\ﬁlﬁthg ERRPTHY 1 esin
made of a cured resin and sealing the optical elenments, and the system
further f3inggipia astageparate the s&)ﬂ@g splestiato\frorg aganpectipg pprionimads 91 thasused eal ed
substrate including the substrate body provided with the reflecting nenbers
and the ogwin oul forhehmrtbssommunicating chatrehporarily fixing jig having openi ngs
at positions respectively corresponding to the reflecting nenbers of the

pre-seal ed substrate; 20c) a fixing device for fixing the tenporarily
fixing jig to the upper die, with the reflecting nenbers being held in the

openi figs; 11d) T Y R ﬂo@ﬁciﬁ%’ransétﬁ@élé’dtﬁﬂica{)ﬁg%irc‘rébfr?ig%%i @hinl Nb0 the

cavity having a size i an entire group of ting nmenbers of
the pre-s . strate.in l.aner vi.ew t hereof.: 25e).a die
opent ngi SRS HETRLB Gube sfuRer Myt liu §h tre slh ke S el B wer

sub-cavities.

12.  The system for producing an optoelectronic part according to claim 10,

15 wherein the communicating channel is partially formed around each of the sub-cavities.

13.  The system for producing an optoelectronic part according to one of claims
10-12, further comprising:
g) a film-supplying device for supplying a release film between the upper die and the
20 lower die; and
h) a film-adhering device for making the release film adhere to the mold surface
forming the cavity, at least within a region of the mold surface corresponding to the entire

group of the aforementioned plurality of unit areas.

25 14.  The system for producing an optoelectronic part according to claim 13,



36 die; and 0 a pushing device for pushing the seal ed substrate out of
the tenporarily fixing jig, wherein: the cavity has sub-cavities, which are
depressions respectively corresponding3to the 5 reflecting nenbers, and a

conmmuni cati ng channel connecting the sub-cavities; and t he pushi ng
device is designed to push the seal ed substrate out of the tenporarily
fixing jig so as to separate the sealed substrate froma connecting portion
made of ¥lred resin and formed in the comunicating channel. 1011. The

system for producing an opto electronic part according to claim10, wherein
t he communi catlienigwehdierietiudes f agrevetfersniial mierlper edtasticalyciuppertederetie dowér each

of the sub-cavities. 12. The system for producing an
opt oel ecifeaimid dorpdhif a side poion @f the caligy;m 10, 15 wherein the communi cating
channel is partially fornmed around each of the sub-cavities. 13. The

system for pragugicNtheafhoRRIsRRY @&&Jeoab&s&ﬁé tup?ﬁ'c&l@%ﬁgthé qo@aediefmcgueh 13
10-12, further conprising: m suppl yi ng devi ce

AP P%ﬂﬂa%iﬁﬂ?tﬁ%% eévrl%ﬁﬁ PR bR ﬂﬁ@’e Pe b fherd ?ﬁﬁ%‘?ﬁ

surface form ? g ,, at least within a region of the nDId surface
correspoF(’ﬂi"}“I’E’,f[r| efegti HEGIE 1 group of the aforementioned plurality of unit

ar eas.
- the release film is allowed to wrinkle only in a portion outside the entire group of the

aforementioned plurality of unit areas during a die-closing operation.

10 15.  The system for producing an optoelectronic part according to one of claims
10-12, further comprising:

i) a plurality of individual pressing members being separately and elastically

supported by the upper die, the individual pressing members being arranged corresponding

to the reflecting members so as to separately press each of the reflecting members when the

15 temporarily fixing jig is fixed to the upper die.

16.  The system for producing an optoelectronic part according to one of claims

10-12, further comprising:
j) an elastically supported movable member provided outside the portion
20 corresponding to the entire group of the aforementioned plurality of unit areas among the
mold surface forming the cavity, the movable member being designed to be pressed by the
fluid resin to form a resin pool into which the fluid resin flows when the upper die and the

lower die are in the closed position.

25 17.  An optoelectronic part produced from a sealed substrate including a substrate




wher ei n: the Iower die includes a circunferential nenber elastically
supported by the lower die and formng a side portion of the cavity;

the di e openi ng/ cl osi ng device cl oses ¥he upper die and the lower die in
such a 5 manner that a | ower surface of the tenporarily fixing jig presses
an upper surface of the circunferential nmenber; and the release film
is allowed to winlde only in a paorti.on outS|de the entire group of the

af or emenbp®rwidh p plwrality plurit arggs; @ reflegling mempgrPravidedn cpeisolihc BRbarses a9,

1015. The system for producing an optoel ectronic part according to one of

cl ai ns 1Bavi®g af thravgbr haddomprd deprgssion, one ¢r) marepbpiical icteyanfs medited duathe
pressi ng nmenbers being separately and el astically supported by the upper

di e, thesibtghteitddalingdeesth nroaghirhelesortsi # Gotsm angdaet sosack sippreskicty ahd at he
reflecting menbers so as to separately press each of the reflecting nenbers

when t hegdfink fORPMadd ba bhrkh Rékid bl slihd ¥R hialldMndtid) @hd %eeepta&ecﬁlaﬁmsyst em
for producing an optoel ectronic part according to one of clains 10-

furth c j) an elastically supported novabl e rrenber
proviggd %ﬁ?@"éﬁﬁﬁ%e portion 20 correspondi ng to the entire group of the
af orenmenti one Luralit it eas _ano sur f form.ng the
cavity, the ngl/%ﬂﬁ’aét é‘rpfhﬁg\n Wé’@‘é‘@lp@ﬁ@&s Fg‘d Fég@gﬂesﬂil%i“ﬁ@ N P esi n
to forma resin pool into which the fluid resin flows when the upper die
and the hevieg bepe indieidpgl fermedokie ditiegsithe seflectimg mgehersyinth & phirgdity| oft y of
unit areas, a reflecting nenber provided in each of the unit areas and
havi ng aopds:ﬂm:gsgt‘roﬁdécb ima tempapriysBiiog jigoateposition® cerreponding i@ leneflestingount ed
on the substrate body inside each through hole or on a bottom surface of
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10 least the through hole or the depression on a side where the optical elements are exposed,

and curing the fluid resin; and

b) a sidewall portion formed around each of the lens portions by pressing a
connecting portion made of the cured resin and connecting the lens portions, to push the
sealed substrate out of the temporarily fixing jig, the sidewall portion consisting of a member

15 separated from the connecting portion or the separated connecting portion.

18.  The optoelectronic part according to claim 17, wherein the sidewall portion is

formed around an entire circumference of each of the lens portions.

20 19.  The optoelectronic part according to claim 17, wherein the sidewall portion is

partially formed around each of the lens portions.

20.  The optoelectronic part according to claim 17, wherein an external form of
the optoelectronic part corresponds to a portion of an entire group of the aforementioned

25  plurality of unit areas.



5 part conpri sing: a) at least one of a plurality of |lens portions
made of the cured resin, the I ens portions having been individually forned
by fitting the reflecting nmenbers into3% plurality of openings provided in
a tenporarily fixing jig at positions corresponding to the reflecting
menbers, imrersing the tenporarily fixing jigin a fluid resin so that the
fluid resin fills at 10 |l east the through hole or the depression on a side
where the optical elements are exposed, and curing the fluid resin; and

b) a sidewall portion fornmed around each of the |lens portions by pressing a
connecti ng poRii onThegetoglecrenic pait ageardine rio ghém ddnmdiereiman exfernak fpsm of
portions, to push the seal ed substrate out of the tenporarily fixing jig,

t he si devildptqeiyctronio paw ksirsspomdy to bnaofthebfremntionghurdt &casf r om t he
connecting portion or the separated connecting portion. 18.The

optoel ectronic part according to claim17, wherein the sidewall portion is
formed around an entire circunference of each of the | ens portions.

2019. The optoel ectronic part according to claim17, wherein the sidewall
portion is partially formed around each of the |ens portions. 20.The
optoel ectronic part according to claim17, wherein an external form of

the optoel ectronic part corresponds to a portion of an entire group of the
af orenentioned 25 plurality of unit areas. 39 21.The optoel ectronic part
according to claim 17, wherein an external form of the optoel ectronic part
corresponds to one of the aforenmentioned unit areas.



