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|  DESCRI PTI ON METHOD OF FORM NG LI GHT EM TTER AND
MOLDI NG DIE 5 TECHNI CAL FI ELD [ 0001] The present
invention relates to the inprovenent of a nethod of
formng alight emtter having a light-emtting

el ement such as a light-emtting diode (LED) chip, and
also to the inprovenent of a nolding die for such a
met hod. 10 BACKGROUND APESCRUUAZN A conventiona

met hod of formng a light emtter (product) includes
bonding a pre-nolded | ens nenber (optical nmenber) to
an LED light-emtting device (light-emtting 15 pail)

METHOD ¢ roRiNGamesHT 8803 ERhaND SIGIDIBaY DIBS
illustrated in Fig. 10, a light-emtter 4 is formed by

bonding a lens nenber 6 to an em ssion surface 3 of
an LED light-emtting device | nounted on a frane

- he.applicant has conducted a prior-art search
Ikiéﬁgg%%gﬁﬂbggblications and ot her docunents but found
no docunent disclosing the aforenenti oned net hod.
[00@) SCLOSURE OF THE | NVENTI ON PROBLEM TO BE SOLVED BY
THE I NVENTION 25 [0004] 2 As just explained, the
af drherpspschbedniaet tbeicd Welthgdewrdwndinhg! & eethedhd! fenbeg a light
6
emitter having a light-emitting clement such as a light-emitting diode (LED) chip, and also

to the improvement of a molding die for such a method.

BACKGROUND ART
[0002]

A conventional method of forming a light emitter (product} includes bonding a
pre-molded lens member (optical member) to an LED light-emitting device (light-emitting
part) mounted on a frame.

[0003]

That is to say, as illustrated in Fig. 10, a light-emitter 4 is formed by bonding a lens
member 6 to an emission surface 3 of an LED hight-emitting device 1 mounted on a frame
100.

The applicant has conducted a prior-art search on patent publications and other

documents but found no decument disclosing the aforementioned method.

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0004]
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on the light-emtting surface 3 of the light-emtting
device 1. This nethod requires the process of
pre-nol ding the | ens nmenber % and al so the process of
bondi ng the sane nmenber 6 to the light-emtting
device 1. 5 Since these two processes are sequentially
and separately perforned, the manufacturing
ef fAciveineyplapiedt He dfpigheniegrict tregthald {nghddubendifmiheddidomember 6
those two processes is |ow Thus, the nethod has the
on fhedighemmittiag stfacenhridfthe tighi-agitetd deviency Tofs fbtod requires the
product cannot be efficiently inproved. [0005] 10
procdR6LONBE-RMIding HRGRNBSER: d BN (B8 ploBe@idMBEndhe the same member
efficiently 1 nproving the nanufac{urlng ef ficiency of

6 to e M REUGHe i iLhe case of fonning a product (light
emtéfer%) g 1

consisting of a light-emtting part

gl L08R AT WL a0

The present, invention ained at solving the .
mangfeshaRe iy Udbahrblaymiden (aiorlugt Smed dydhenst vodragesses is
formng a light emtter, using a nolding die including
lowuphes; tanthetlovdras e gsoflon thorthe mgpnafdciuging d@fitittor of the product
This method is characterized by the foll ow ng
canipit be efkastly 20pswpdl yi ng and setting a frame, with a
requi red nunber of light-emtting parts nounted
[oogdspereon, onto a frame-setting section provided in the
" upper die, and al so supplying a required anount of

resy erigl into each of the cavities af .the cavit
o ocre g e PO ERRaflort IS, 676 L Mciall JAbMhe e

sl.i dabl e panner, . each cavity bl ock.having the cayj _
mang et G vt BoRenavg! Hnteprcal Bkt prqﬁuegﬁla%y emitter 4)
the nolding die; elastically and individually pressing
congifiine® ¢ dightgmivong hat gighitemiciagi deyicsl Dcksl anppticshenember (lens
em ssion surfaces of the light-emtting parts, 3
memt@spectively, in the process of closing the nol ding
di e; conpression-nolding the resin in the
MEANS FOR SOLVING THE PROBLEMS
[0006]

The present invention aimed at solving the aforementioned technical problem
provides a method of forming a light emitter, using a molding die including upper and lower
dies for forming a light emitter. This method is characterized by the following processes:
supplying and setting a frame, with a required number of light-emitting parts mounted
thereon, onto a frame-setting section provided in the upper die, and also supplying a required
amount of resin material into each of the cavities of the cavity blocks provided in the lower
die in a vertically slidable manner, each cavity block having the cavity for molding and

bonding an optical member; closing the molding die; elastically and individually pressing the

cavity mouths of the cavity blocks onto the emission surfaces of the light-emitting parts,
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cavities to formthe optical nenbers in the process of
el astically pressing the cavities; bonding the
opti cal nmenbers, which have been individually nol ded
within the cavities in accordance with the shape of
the cavity, to the light-emtting parts, respectively,
in the 5 process of elastically pressing the cavities;
respaeitvel ruthe aneessstiyelgsare the nokding His; propresss@smolding the resin in the
conpressi on-nol di ng the optical nenbers and bondi ng
cavitibe toofdrhc dle ok nsntters hethel prgbdss ermfi dladtinglypareksng tiige cavities;
forma light emtter including the light-emtting part
bond@iRg thepRRE hefbersMRIFRAr havk QRO Indivi@ualRemPries @Athin the cavities in
i nvention ainmed at solving the aforenénti oned
N -Tod aTa [ ) : Ay Qui - A etk f ormi - ‘
acofrEENGR IR ARbE LS RavBl 38 08 TR AERRRE AL (ERELAELG in e
ot BB SRR Pl b Bbsa g s of
supplying and setting a frame, wth a required nunber
COMBFCSFiIPRrR &daptihp ngptisa taCRinted bl dhe apbed members to the
frame-setting section provided in the upper die, and
lighatrsidtigupptsy infpria o bghdionetierliBcladipribe bghtreasitmermtiemidahe optical
into each of the cavities of the cavity bl ocks
menfepvi ded in the lower die in a vertically slidable
manner, each cavity bl ock having the cavity for
[omﬂqlding and bonding an optical member; closing the
nol ding die; elastically and individually pressing the

cavihty. m f the cayity. blocks ontq.the em ssion .
Sur s W5pflo RSBV iR RE AR AL AILEE B GE, Rotem ao

oo b SR B R e e

. contained in the cavities and conpression-nolding the

dies| foy termepg e tighy eipgror.sThip mathngd ysrobewmsisriofd bY dux fodlaiving processes:
pressing the cavities, to resin-encapsulate, within

supggicp advictiyng arfranoptwidala pauited nube optigleadmitteygbearts mounted
formed in accordance with the shape of the cavity and

thertdiE beIBY f@hdaihd @btioepotided in :HOQRRK: diand Rls@BEPIRAEa required

of the present invention ained at solving the

amcRhCSSBA L RARY 11E CAH SBhe favities of the cavity blocks provided in the lower

die m a vertically slidable manner, each cavity block having the cavity for molding and
bonding an optical member; closing the molding die; elastically and individually pressing the
cavity mouths of the cavity blocks onto the emission surfaces of the light-emitting parts,
respectively, in the process of closing the molding die; and mmmersing the light-emitting
parts in the resin contained in the cavities and compression-molding the light-emitting parts
in the process of elastically pressing the cavities, to resin-encapsulate, within each cavity, an
optical part in the optical member formed in accordance with the shape of the cavity and
thereby form a light emitter.

[0008]

In one mode of the present invention aimed at solving the aforementioned technical
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problem the nmethod of formng a light emtter is
further characterized by the process of covering the
i nner surface of the cavities with a nold release film
before supplying the resin material into the
cavities. [0009] 5 In another node of the present
i.nvention_ ained at solving the aforenentioned
problgRniiccasthp obleming Adighbehstt of fdromichgragenizaghy the process of
emtter is further characterized by the processes of
cmvehua@cngwoﬁﬁﬁmmbﬁfdemahcswnbnmudﬁa@hﬂcmenymﬁmasngﬂmh@ﬁwxemn
inside of the cavities provided in the nolding die,
mattddul $nth drendanigie@an out si de-air shut-off region, and then
forcefully evacuating air fromthe outside-air
[ooghut - of f region to maintain the outside-air shut-off
- region 10 at a required degree of vacuum [0010] The

pggﬁezﬂltot cp\ﬁq’ | 81“ t‘?ci chgelﬁlt 113%(911 1\(/)Innzgn lecga%fsi) Vil ngpcf 8?()rcmentmned

ni ca rovi

tccllg}%rﬁglpl'o%}e@ thg qxca\%g, b?{gn*u\gg :dﬁgjlllt??@?g%:)grftua{ué cglac}lmzed by the
settinq section prOV|ded in the upper die, onto which

proggsses of shatnadit putaide sl diors dt harvberlest, tepmbidapt farcesitics provided
nounted thereon is to be supplied and set; a required

in thenbeldingf dicowbus dienic@vint besideaimelchtfodf rctg'ia],omtd cladn forcefully
parts, respectively; cavity blocks provided in the

evadu@wey aidifion] Me dudRietdiCAll-yiTsédidal] QaiTRNNAE ouRallhi CaNE-bY region
bl ock having one of the cavities; and el astic bodies

at a Rd@RLA & 1&}/0%%“ ng each of the cavity bl ocks

upwards.” 20 [ O In one node of the present
{Ooﬁpventlon ai med at solving the aforenentioned
echnical problem the nolding die for forning a
I| t emtter is further characterized by a
r el TES BTN MVEHIONCHE iah §OlVme thamérenantionsd t@ﬂmweploblem also
cavities. [0012] 25 In another node of the present
proviggparinglgmealieried fanmisgh Vighigentiter, athiohd srelmtraadererdd by: an upper die; a

lower die facing the upper die; a setting section provided in the upper die, onto which a
frame with a required number of optical parts mounted thereon is to be supplied and set; a
required number of lower-die cavities formed for the optical parts, respectively; cavity
blocks provided in the lower die in a vertically slidable manner, each cavity block having
one of the cavities; and elastic bodies elastically supporting each of the cavity blocks
upwards.

[0011]

In one mode of the present invention aimed at solving the aforementioned technical
problem, the molding die for forming a light emitter is further characterized by a mold
release film for covering the inner surface of the cavities.

[0012]

In another mode of the present invention aimed at solving the aforementioned
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5 technical problem the nolding die for formng a
light emtter is further characterized by a vacuum
mechani sm for forcefully evatuating air from an
outsi de-air shut-off region which at |east includes
the inside of the cavities to maintain the outside-air
shu 'OE{ region at a required degree of vacuum 5
*GC‘PU‘GQBI]O e élafotnﬁkéimmé%fomne phakicmittemiy dhuthe shajaptedzed by a
at solving the aforenentioned technical problem the
vacysh dienlpndine fofr dereéfoH yrieveguating ghfromnitouesidet ar hut-bifeegion which at
characterized in that the optical part is a
least ingiddeerthd tisly ef ereodvitickOoBhknETn O Sikide NVENTE-ON region at a
[0014] The present invention has the beneficial effect
Ichglfed@ELﬂegblemaml nmproving the manufacturing efficiency
of the product in the case of fonm ng a product (Ilight
[00 tter) consisting of alight-enmtting pail and an
ml cal nenber 15 BRI EF DESCRI PTI ON OF THE DRAWNGS
P hcbeli g R RO ol Shobehgt e HhSthenionc
emtter according to the present invention, the view
*Cd@t?ﬁlel?fﬁblﬁﬁ’arhcy“%lﬁbw dagyfor erming alilisht enpigenis ulier kharhgerized in that
dies in the open state before the light emtter is
the fgicalgmirt iFa gghPemistig dehenat i ¢ vertical sectional view
showi ng the sane nolding die as the one shown in Fig.
1, with the dies in the closed state. Fig. 3 is a
schematic vertical sectional view showi ng the sane
gppmlmpq}mm\a@\ﬁrmone shown in Fig. 1, with the dies
in the open state after the light emtter is forned.
[001%5 Fig. 4 is a schematic vertical sectional view
i Flustrating another nolding die for

The present invention has the beneficial effect of efficiently improving the
manufacturing efficiency of the product in the case of forming a product (light emitter)

consisting of a light-emitting part and an optical member.

BRIEF DESCRIPTION OF THE DRAWINGS
[00157

Fig. 1 is a schematic vertical sectional view illustrating a molding die for forming a
light emitter according to the present invention, the view schematically showing the molding
die with the dies in the open state before the light emitter is formed.

Fig. 2 is a schematic vertical sectional view showing the same molding die as the one
shown in Fig. 1, with the dies in the closed state.

Fig. 3 is a schematic vertical sectional view showing the same molding die as the one
shown in Fig. 1, with the dies in the open state after the light emitter is formed.

Fig. 4 is a schematic vertical sectional view illustrating another molding die for
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6 formng alight emtter according to the present
i nvention, the view schematically showi ng the nol ding
die with the dies in the open state before the |ight
emtter is fornmed. Fig. 5 is a schematic vertica
sectional view show ng the sane nolding die as the one
shown in Fig. 4, with the dies in the closed state. 5
fornfipg a lghf emites ehranding ¢o therrpsal ingertiano el view evhematically showing
illustrating another nolding die for formng a |ight
the nidirtgatic adtholicdinginttio: djea sprebeabite thakgnteindmgr id foemwd.ew
schematically showing the nolding die with the dies

| N} HS i9R8MhchiAL ScltRfiok8idriaryikvahbwRITIthd &ind 1§01E9{g:rfﬁéj as the one
Fig. 7 is a schematic vertical sectional view show ng

sho&nﬂﬁa ?r@ IR tgiglﬂlg:s FH t%egﬁ)s% stet‘aten shown in Fig. 6, wth

es Int ose 10 Fig. 8 is a schematic
al .
e e nd bl vottisalgooge Ly BT st HaOlfgndic for

state after the light emtter is fornmed. Fig. 9(1) is
formyng @ Highh entey é?@ﬂi@aa; e fhetireial inyprilgnofhel Vighsclarmaticrlfyshowing
devi ces nmounted on a frane before a pre-nol ding
the ippldowssc wihghe ¢ theopmnstiebafticdhv gt icodlter sebtinedal
view of the frame (light-emtting devices) before the

o R 17gs aRchehainidivagicpirseeemal viewgho@ngthd S ihSlding die as the one
schematic vertical sectional view of the frane

shm(nll thhL @whtthoeicgdﬁme%mecﬁ;‘t&t@r the nol di ng and
bondi ng process and Fig. 9( 4) is a schenatlc vertica

.Se%tlaé %a SM{G%VXH(&(/LIIHCE%aSICCf na{ \%én\ra{ggflow%g %an e ﬁd?]l{:hn%'dle as the one

Icvertic Sec
qho% iy G D e AR Er ROV S {01 Bped
ht-Emtting Device 2 ... Frane before Ml ding and

gm ¥§1 )Pk @ seleggnatic vertical sectional view of light-emitting dcvices mounted on
a frame before a pre-molding process, Fig. %(2) is a schematic vertical sectional view of the
frame (light-emitting devices) before the molding and bonding process, Fig. 9(3) is a
schematic vertical sectional view of the frame (light-emitting devices) after the molding and
bonding process, and Fig. 9(4) is a schematic vertical sectional view of the light-emitting
device,

Fig. 10 is a schematic vertical sectional view of light emitters formed by a

conventional method and mounted on a frame.

EXPLANATION OF NUMERALS
[0016]
1 ... Light-Emitting Device
2 ... Frame before Molding and Bonding Process

3 ... Emission Surface
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25 3 ... Emssion Surface 7 4 ... Light Emtter 5 ...
Frame after Mdl ding and Bonding Process 6 ... Lens
Menber 7 ... Frame before Mil ding and Bondi ng Process
(Ant e- Mol di ng/ Bonding Frane) 5 8 ... Frane after

Mol di ng and Bondi ng Process (Post- Ml di ng/ Bondi ng
Frane) 11 ... Molding Die for Form ng Light Emtter
12 4.... Lightdedittgpper Die 13 ... Myvable Lower Die 14
... Franme-Setting Section 10 15 ... Frane-Fi xi ng
Meegns. Breme aftelMdokiingdDine Badyng Mrdcess . Cavity 18 ...
Cavity Block 19 ... Base 15 20 ... Cavity Elastic
Mergberi ehl MembdeOoOwer Die El astic I\/Errber 22 ... Cavity
Mouth 23 ... Vertical Dispenser ... Liquid Resin

A1 BB 50 B o

D %’ Fz ame dgengoﬁlfmg an% éonnitmeg,rfngcess b%s? L/latlde Plf:,/BOl}dme Frame)

11 ... Molding Die for Forming Light Emitter
12 ... Fixed Upper Die

13 ... Movable Lower Die

14 ... Frame-Setting Section

15 ... Frame-Fixing Means

16 ... Lower Die Body

17 ... Cavity

18 ... Cavity Block

19 ... Base

20 ... Cavity Elastic Member

21 ... Lower Die Elastic Member

22 ... Cavity Mouth

23 ... Vertical Dispenser

24 ... Liquid Resin Material

31 ... Molding Die for Forming Light Emitter
32 ... Fixed Upper Die

33 ... Movable Lower Die

34 ... Central Die (Intenmediate Plate)

35 ... Mold Release Film

36 ... Lower Die Body
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35 ... Mold Release Film25 36 ... Lower Die Body 8

41 ... Ante-Mlding Frane 42 ... LED Chip 43 ...
Frame 44 ... Lens Menber 5 45 ... Light Enmitter 46
... Mlded Frane 47 ... Horizontal Dispenser 101 ..
LED Chip 102 ... Hollow 10 103 ... Main Body of _
Lig ;-Eﬂgt' 9.De¥[ce 104 ... Dispenser 105 ... Resin
Mat &f i at “"1% ding Figmene 107 ... Frame 15 BEST MODE

FOR CARRYI NG QUT THE | NVENTI ON [0017] The best node
f or “¢ar Hihghisut the present invention is as fol | ows:
Firstly, ina nolding die for formng a light emtter
accé? di. Fgpmo t he present invention, a frane before the
20 nol di ng and bondi ng process, with a required nunber

of k4 ghtegmitinbag devices (optical parts) nounted
thereon, is supplied and set by a frame transfer

nmechani t.he setting section provided in the
uppg?”d?g¥ﬁgggﬁ%hile a required anount of transparent

N q% d W)‘cféle% Frame
47 ... Horizontal Dispenser
101 ... LED Chip
102 ... Hollow
103 ... Main Body of Light-Emitting Device
104 ... Dispenser
105 ... Resin Material
106 ... Frame

107 ... Frame

BEST MODE FOR CARRYING QUT THE INVENTION
[0017]

The best mode for carrying out the present invention is as follows: Firstly, in a
molding die for forming a light emitter according to the present invention, a frame before the
molding and bonding process, with a required number of light-emitting devices (optical
parts) mounted thereon, is supplied and set by a frame transfer mechanism onto the setting
section provided in the upper die; meanwhile a required amount of fransparent liquid resin
material is dripped by a dispenser into each of the lower-die cavities provided for the
light-emitting devices, respectively.

Next, the molding die is closed to bring the molding surfaces (one cavity mouth) of
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material is dripped by a dispenser into each of the
| ower-die cavities provided for the light-emtting
devi ces, respectively. 25 NeXt, the nolding die is
closed to bring the nolding surfaces (one cavity
nDuth) of 9 the cavity bl ocks, each block having one
di e ca% i nto contact with the em ssion
the §6Y‘fyaelé’§k5®f'a hedik REDE RIE 1Yo vrdiys Intp eapleett Wiskitye emission
In this process, the em ssion surfaces are elastically
surtaggs off i Hhgremittiye geessegspately.he  nol di ng surfaces of
the cavity blocks by the el astic nenbers,
r eslpekbit ipwekys, thoteatiabyn srfabesraggielbdteglly 881 MIRIRSBY pRsded onto the
individually applied to the resin contained in each
moldaigl §itfacdS of tice Salidy, bl@cllseﬂf tRERDESC (1%%6?&3'16%%%{)) whereby a

formed in accordance with the shape of the ﬁ Vit
. thin th
R St e b Lk Sy ﬁ%l&d% Fwww As
oy bl ac are elastic an )
res PG, ﬁbéﬁ*%%@*@?@@ﬁ%# e T ficokleBe Wi (mane of the caviy s
respectivel whereby the 10 resin that is hardening
CO*W‘ESWPH ﬂé(%ié%y e ?i}ﬁap%ﬂ%éﬁcagwaﬂwarhe;ﬁawmd i ndi vi dual 'y
pressed onto each em ssion surface (the resin
corftimubertoislyt He holdiay stduaedcivityt heutlisphitf- thei dabitndlocks are
device). Thus, the lens nenber that is

elasticatiyr ﬁﬁBi:ﬁhﬁdﬂﬁllﬁQﬁieMd Bhid BaGhiGRA §iifacss, Q@JP@&F{/@I}D v@lhﬁ?cby the
em ssion surface to create a light emtter (product

rcmﬁftl'ia@rls ﬁarﬁ@lﬁh?@ll@lﬁn Edcﬂ%a(fﬁg%’ bedic éﬁ)}” altl(hﬁidi\gg iy rfg'gssgd onto each

har den apsed t he ding die 1s
eimgsji)(;rﬁkl{}ﬁa%e ({h%m%m? oei{ameg 680 ng(égn [i%w aiﬁgnté.ﬁ_fng Ig{égﬁg, r %?n?%gé 2 device).
gl ey e onit 15, dovigen ebectivel v (0018) e

formng alight emitter according to the present
emigsReR RN Feals sligh saiitiréprodud). nul t aneousl y per form
the processes of 20 conpression-nolding the |ens
e it agredot ohtdine geduired S@nie kaistomardeehas sigpdeliathe tligding die is
light emitter consisting of the light-emtting device
ope@gidtot St@aih ensrameHIRE (1eAMoRBnITRA® bBAdIhE pBRElY with the lens members
bonded to the emission surfaces of the light-emitting devices, respectively.
[0018]

As described previously, by using the molding die for forming a light emitter
according to the present invention, it is possible to simultancously perform the processes of
compression-molding the lens member and bonding the same lens member, so that the light
emitter consisting of the light-emitting device and the lens member can be more efficiently
formed than in the case of the conventional example in which the processes of
compression-molding the lens member and bonding the same lens member are sequentially

performed.

Thus, in the case of forming a light emitter (product) consisting of a light-emitting
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formed than in the case of the conventional exanple in
whi ch the processes of conpression-nolding the |ens
menber and bondi ng the saneibens nenber are
sequentially performed. 25 Thus, in the case of
forning a light emtter (product) consisting of a
ht-emtting 10 deV|c light-emtting part) and a
dCVlIC@%sQW@Wb@% 3 papt sl lene er (apticglgngpobeg).bi i@ pastlde deagding to
to the present invention to efficiently inprove the
the penaftaatentiongo effficientbnaypote tie rpnofluating (Fiddicy of the product
emtter). 5 FIRST EMBODI MENT [0019] The first
(hgﬁﬁhﬁ@hyent of the present invention is hereinafter
detailed on the basis of the figures illustrating the
enmbodi nent. Figs. 1, 2 and 3 show a nolding die for
formng alight emtter (a nolding die for 10

- SR nol di ng and bondi ng an optical nenber)
}ngtgﬁﬂgaﬂgﬁﬁﬁkghe first enbodinent. Fig. 9(1)
illustrates the process of pre-nolding LED
{Oovﬂght emtting devices (light-emtting parts) used in
the present invention. Fig. 9(2) is a frane before the
ol idierfystaamebadonetit g tpr wesss invontioshis dlerefidiet Bfailed on the basis of
light-emtting devices used in the present invention
the fgieenblustteidg tkbenfbdim&@(t3) is a frame after the nol ding
and bondi ng process, on which light emtters

(Prregugt 8)anlia e@)%wf PR DYl e f&{1§§§5‘thg,hp¥lﬁm& ?’Pgﬁi{:ﬁ}g die for

mount ed’ Flg 9(4) is the LED Iight en1tter
simltlﬂmﬁcglﬁl%pxﬁg angevg(glgé %L P%thc{apoég‘%b{ﬂ[) I m {, )to tfhﬁ én' *t.eaxﬁ)f)diment

LE qtglergh]t) %{i‘gtitc%gthégg;—gg%sfg Fgels-l?ﬁo ‘é‘ﬁ’Et ifﬁgllggp-gglgttmg devices
used in the present invention is hereinafter described
(lighteimigingipgiis)ogad in the present invention.
Fig. 9(2) is a frame before the molding and bonding process, on which the LED
light-emitting devices used in the present invention are mounted.
Fig. 9(3) is a frame after the molding and bonding process, on which light emitters
(products) to be formed by the present invention are mounted.
Fig. 9(4) is the LED light emitter (product) in the present invention.
[0020]
[Details of Light-Emitting Device (Light-Emitting Part) and Light Emitter (Product)]
The process of pre-molding the LED light-emitting device 1 (light-emitting part)
used in the present invention is hereinafter described using Fig. 9(1).
As shown in Fig. 9(1), the process of forming the LED light-emitting device 1
includes placing an LED chip 101 (electronic part) in a hollow 102 with a trapezoid sectional

shape formed in a light-emitting device body 103 (reflector container) and then filling the

hollow 102 with a resin material. As a result, the LED light-emitting device 1 in which the
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As shown in Fig. 9(1), the process of formng the LED
light-emtting device | includes placing an LED chip
101 (electronic part) in a hollow 102 with a trapezoid
sectional shape fornmed in a light-emtting device
body 103 (reflector container) and then filling the 25
hollow 102 with a resin material. As a result, the LED
LEIP tlyhtl Ok i resinggcagenipicd withimthohilddw ¢ zislabtaingdD chi p 101
is resin-encapsul ated within the hollow 102 is
obtSpieciédallySpesdioviicial thy jHlesatshexwmpie) thoeED igisematied device 1 in
exanple, the LED light-emtting device | in which the
whitERe ¢ HIPcHER 101 Th thB B h 0WiskOdn leicd @Rhidd @AFBPSMARLETy dripping
can be obtained by dripping a transparent |iquid
SRSy I e ISP DA 1 n t
o SRR LRl Rl QF Bofl SREPRES AR ol (ggend hen
resin materjal. This light-emtting device l is
pr e'@é’i‘l”&hg’gw@e’é‘f}@(tht} Teéﬂ’tm?tre'a?}l the emission surface 3
when the LED chip 101 in_ the hollow 102 is turned on.
Fi glhiglight-coHbing devicednis desigapd i crtelighd fipinn gheagrdission surface 3
bondi ng process. This frame 2 (which is hereinafter
whepahd edDtchip Mant éertolldiviiglbotdiedgnf r ane” 2) consi sts of
a frane 106 (e.g. 10 nmetal frame or lead frane) on
WhiRsH) H2Y slgpiist € Ghraimd D 8Efoff thiel Mm@ raridt bodgdindepbe®s. This frame 2
jointed together are nmounted. Fig. 9(3) shows a frane
oL th 08 A0 . nf . ‘ _
(wh(@\ilﬁéi %{ﬁémﬁfﬁ@ ARl AL G, AN glo:ﬁ%?g%b(? i RhkS %&gﬁgéiﬁs ;)L%ﬂglinggl% (e.g.

I's hereinafter ca e "' post - I ng

e BIEC P OARSLE ot Rl 7009 o Dl oot 1 oo
~light emtter 4 (product), 15 which is also shown in
mg%@%?”@?%yﬁe's formed by providing a | ens nenber 106 on
the em ssion surface 3 of the |ight-emtting device
1. Fimed(Pbshawrop diamey Boigr mep Mokineg Bndvbohdinpereessui Thed frame 5
nunber of light emtters 4 is wused as a surface |ight
(whbus becindferstadite theegoktraoldindg/gnded)ansdradscobbigts loff ghat frame 106
emtter 4 (product) consisting of the 20

on Whight j‘&i;ﬂiﬂeﬁinﬂﬁib@ﬁb’f Ght lenhi@dth BGré RRUBIISTRONYS WhiiAG&s Broduct),
on which the | ens nenber 106 is

which is also shown in Fig. 9(4), is formed by providing a lens member 106 on the emission

surface 3 of the light-emitting device 1.

The post-molding/bonding frame 5 with the required number of light emitters 4 is
used as a surface light source.

As stated carlier, Fig. 9(4) shows the light emitter 4 (product) consisting of the
light-emitting device 1 having the emission surface 3 on which the lens member 106 is
formed. This light emitter 4 (LED light-emitting device) is obtained by cutting and removing
the frame portion 106, which is unnecessary for the final product, from the
post-molding/bonding frame 5 shown in Fig. 9(3).

The light emitter 4 that has been individually separated is used as an independent

light source.
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formed. This light emtter 4 (LED light-emtting

device) is obtained by cutting and renoving the frane

portion 106, which is unnecd@sary for the fina

product, fromthe post-nolding/bonding frame 5 shown

in Fig. 9(3). The light emtter 4 that has been

individual l'y separated is used as an independent 25

| i ghcortiglyethe fipst onrhodinainhdd § mathnel thit sses dbiodidmndicissown in

a nmethod that uses the nolding die showmn in Figs. 1, 2
Figand?2 3nd 8 té 6rnm thheogassldmaltdndigl fiandi Hghofwmaimeg i, %Blpﬂmd the light

in Fig. 9(3) [and the light emtter 4 shown in Fig.

emifiérd)d  pwal Ml e@(@LYhPeﬁflﬁEtﬁh(ﬁ)ﬂsl&h%e%&‘ﬁﬁésﬁ% Qfrocesses  of
conpr essi on- nDI Ing the | ens nmenber 6 on

con{pﬁ&mm %'f@lﬁﬁlé : NAe q’c%‘é':ﬁ& berPW ttﬁg l%ﬂt Elgﬁ!f_nzg dc\@t(Z)l mounted on the

ant e- nol ondlng rame

antel\}% ghl{r%otﬂﬁmgfig G':qu}%WﬁIdH %quh%éﬁ'% Ib{)ié g I’qﬁggﬁgﬁ%ﬁ%ﬁé %dl e

1 for formng a light emtter (a nDIdlng die for
IOOJs’nultaneously mol di ng and bondi ng an LED
ight-emtting device) shown in Figs. 1, 2 and 3 is
(Con@matﬁa}qué\ﬂoldm Rie sorfiopming bkt Froitidilng die 11 shown in
the illustrated exanple includes a fixed upper die 12

andle molalyl deliower feitnd 3 Ifghcem@tdr e PR dilé orldmultaneously
The upper and |ower dies 12 and 13 are provided with

mol@inBeal begdinEan QE@@E%»%{%QM\M% db@tepalh g Fhﬁei AL dH BShereinafier

127and 13 to a required tenperature and also a
: i ng means (not shown) for clanping the two dies
dcmﬁﬁﬁgﬁd 13 by 15 a required clanping pressure In the

hi r die 12 et
S ec ﬁedﬁo@:ﬁlg C? bls{;r%\&n Illgﬂl% %ngﬂzd (ﬁ(ampic mclru%es a %xcé upper die 12
ant e- nol di ng/ bonding frame 2 with a required nunber
and @pvahle; Iﬁwerfac iLP fassig the epper dicahip| Ty upper|ang hewesrdiest iZrand 13 are
devices | nounted thereon is to be supplied and set.
provites widlnt eatmigdineags bowdshog ) fartea®cthn the deupplané d3 and required
set on the setting section 14 of the upper
temperature and also a clamping means (not shown) for clamping the two dies 12 and 13 by
a required clamping pressure.

In the molding surface of this upper die 12, a frame-setting section 14 is formed, on
which an ante-molding/bonding frame 2 with a required number (three in the illustrated
example) of light-emitting devices I mounted thereon is to be supplied and set. The
ante-molding/bonding frame 2 can be supplied and set on the setting section 14 of the upper
die 12 with a frame-fixing means 15 such as metal clips, with the emission surface 3 of the
light-emitting device 1 directed toward the lower die 13 (i.e. downwards).

The lower die 13 includes a lower die body 16 and cavity blocks 18 each having a
molding surface in which a cavity 17 for molding and bonding an optical member is formed.

For the lower die body 16, there are a required number (three in the illustrated example) of

cavity blocks 18, each of which can individually slide in the vertical direction (or the
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20 die 12 with a frame-fixing neans 15 such as neta

clips, with the em ssion surface 3 of the

light-emtting device 1 diregted toward the | ower die

13 (i.e. downwards). The |lower die 13 includes a | ower

di e body 16 and cavity bl ocks 18 each having a

nmol di ng surface in which a cavity 17 for nol di ng and
clanponglilimggtian). opt i cal nmenber is formed. For the | ower

di e body 16, there are a required nunber (three in the

i | lAstvilabedeeKBap]a6dr, OF Ede@uiié yn MealksralBexgatdisodesigned so

which can individually slide in the vertical direction

that (B¢ 1énB®nchiber o] @PRENhHIBCHIOR corASre¥idi-mBRIeJeREMLABhsulated)
later, the nolding die in the illustrate exanple is '
: L S JEhe . 6. (optical noer ) ,
w1t%§ﬁi?&€a§/§{(¥olﬁi_p Jﬁeagg%%lﬁ]t?xﬁtoﬁe%ﬁxe?&ggﬁl} g)ﬁcaag%ldfgg tl(ag;ehdvmg a required
| wi.thin the caEiny 17. T?e r§§ﬁltant | ens menber will
shapsah FCEBHHRE: “TBARE 1AV Hghaps s FdY 18- shape in
accordance with the required shape of the cavity 17.
As A Mill alse deplesaibed datiie dhd lsnemembige 6|<@n§>erm¢s@¥ (ie thanttached
be bonded (in the attached state) to the em ssion
stateg o freceniSiof surface B iog Hie-lahi-tinithige dendcke whemhénhdrlenisg during the
har deni ng during the conpression-nolding process
coxﬁﬁi'dshl"bﬂlﬁd'ﬂ&inggwcbéé whithin {RQ4dly 140 The |ower die 13
i ncludes: a base 19 located in the | ower portion of
{Oogﬂe lower die 13; cavity elastic nenbers 20, such as
conpression springs, provided between the base 19 and

GNP SFRNE PERSYRATR R SR RGP 5

such as a conpressjon spring, provided between the

cavify, §'astegMeRBers jE: SUCh e FORIPESHRR PSS ay W g Petaicey gie base 19 and
adj usting the position of the nolding surface. 15

the Thily, bledke 13r es emdupnk dinndastic @réssingewid goedingdotdenand hdower die
cavity blocks 18 will be individually and elastically

clasti¢ asmtbetiQhascd st ovanprekdien wpie) pohvededdlyetivbe glcaské 49 and the
menbers 20 when the upper and |lower dies 11 (12 and

lowdiic B6® & AnRRGret RFAHASHRe thE 8o MBe %%f&i%ﬁu‘fa%&.de of

each cavity bl ock 18, i ncluding the nouth of the

CaVIihtué(, thé: pr@éeln{ nlqudi.hg 4y iig ld@él lgl¥@d so that the cavity blocks 18 will be
individually and elastically biased upwards (foward the upper dic) by the elastic members 20
when the upper and lower dies 11 (12 and 13) are clamped together. The molding surface
side of each cavity block 18, including the mouth 22 of the cavity 17, will be individually
pressed (bonded) onto the corresponding emission surface 3 of the light-emitting device 1 by
a required elastic force,

The previously described configuration is intended to efficiently prevent a gap from

being formed between the molding surface of the cavity block 18 and the emission surface 3
even if, for example, the light-emitting devices 1 mounted on the frame 106 are uneven in

their height {or in the distance between the surface of the frame on which no light-emitting

device s mounted and their emission surfaces).
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pressed (bonded) onto the correspondi ng em ssion
surface 3 of the light-emtting device | by 20 a
required elastic force. Thelpreviously described
configuration is intended to efficiently prevent a gap
from being forned between the nol ding surface of the
cavity block 18 and the em ssion surface 3 even if,
f orThagatipl regsenhaoldighdiceis dasigngd deelfioesitly provent eckioiurrs from
the frame 106 are uneven in their height (or in the

beindi Hiraat bethetmaenmbliénsunfrcef dhe theyfane] O owdi aft 19 and the
light-emtting 25 device is nmounted and their

emiSS ShiPRe SULAAGRG by SicichNYSimptd\e BEESENif IR @Q‘uﬂa’n@y of the
is designed to efficiently prevent resin burrs from

dybetween the nol ding surface of the cavity
Inmgﬁlg%hg@ﬁgﬁ r die 13) and the em ssion surface 3

eby effi.cient | rpr t he manuf acturin
o W hAETE e e ol Bt f Sae ﬁm&deﬁ%%ﬁm thevRr dic body
the upper and | ower dies 12 and 13 are clanp
16 1 glgeliqady pushied uppiniss (tw@lCb&wpp@edle)sbseuhaéwe adm: glagiissineniber 21,
upwards (toward the upper die) by the |lower die
wheettyshé moiembanfa2d pf theheweatdic bbdy hb{lovaglis df ¥ abeouwght inhecontact
| ower die body 16 (lower die 13) is brought into
witlcOl teidsionMubfacd Bef &fd Is8i-emisiug iaeee B sepplichnd set on the upper die
light-emitting device 1 supplied and set on the upper

12, @1@3 tﬂtz os Mﬁo%?ﬁh&%l@i@&' Sty cé)f)r H&%@B{ ﬁi)enl%dgulréf ebcoglastwdlly

di e astica adj ust
adi q{édthe |IIustrated exanple the face wdth of the
ight - en1tt|ng device | on the side of the em ssion

f I er than that of the nolding surface
2::" rltx e zggvia?%;! %ra%]@ka thg Tagg widgh olzihg 85%@1’?@@@}@ 1 on thc side of
conversely make the width of the nolding surface of
the erhissiemvindaces wdigarghail thagef the madinp sufface fWhatdyitgbladkel 8. 1t is
light-emitting device 1 on the side of the em ssion
alsosparsibleao Zonvdbel} OOR3]the hedibppehe anttihowefacdi@shat®ity block 18
provided with a frame conveyer nechani sm conveying
largéihBarPiit @20 iBihRG/HRONGN BEhikiH2TBYido 1 Wh IR Rl ERY &rSSsion surface 3.

nunber of light-emtting devices |

[0023]

The upper and lower dies are provided with a frame conveyer mechanism conveying
the ante-molding/bonding frame 2, with a required number of light-emitting devices 1
mounted thereon, onto the setting section 14 of the upper die and a frame takeout mechanism
for taking out the post-molding/bonding frame 5, although neither of these mechanisms are
shown in the figures.

The frame conveyer mechanism is configured so that it can supply and set the
ante-molding/bonding frame 2, with a required number of light-emitting devices 1 mounted
thereon, onto the setting section 14 of the upper die, with the light-emitting devices 1 (or the

emission surface 3 thereof) directed downwards. The frame takeout mechanism is configured

so that it can remove the post-molding/bonding frame 5 from the setting section 14 of the
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nount ed thereon, onto the setting section 14 of the
upper die and a frane takeout nechanism for taking
out the post-nol di ng/ bondi nd5franme 5, although neither
of these nechanisns are 20 shown in the figures. The
frame conveyer nechanismis configured so that it can
supply and set the ante-nolding/bonding frame 2, with
uppgf fequi red nunber of light-enmitting devices | nounted
thereon, onto the setting section 14 of the upper die,
(002i]th the light-emitting devices | (or the em ssion
surface 3 thereof) directed downwards. The frane

(Prdcadse@StipTRiGRARE SBipPesSiORN AUHE R 23 3\519&6&51? it can
renmove the post-nolding/bonding frame 5 fromthe

tky fint ] A
oGy LR AT €120 5 U0 5 AT enser 2
SR RBSn PRS2 00 881 B o
RS SR AR S0 % 00 0 A L SOLE,

each of the cavities 17 forned in the |lower-die cavity
bl ddkgligBnscTRS idlicopagvsat seBal 8 conrifipgurcquirabamdatt of transparent
can drip a required anmount of transparent |iquid
liquidassin niaadraat Raint@dachntf theeaehicol 7 (Ruthaytires ddd/in(PeVR biocks
22) provided in the cavity blocks 18. 10 The resin 24
18.in the cavity 17 can be heated. Sinultaneously, a
required resin pressure can be applied to the resin

24 ’121'3 SR AViLE Yav]itgi lbfyca%lb%%tc%tcglé %uﬁgil_e[:égslﬂ%l ze(&imheéi 1Fsdxé pressure

I'ng surface
h 2 t he, e n.syrface 3 py a
can B ot iedd® i eS8 hecaVinh Ty e Srosdlyesroming B pomine surface of
toget her the upper and |lower dies 12 and 13. As a
the ?aéfstwbdockal 8| in¢lgdipg thseravay (aulinid ene dhdotipyion awifimg 3aby a required
required shape in 15 accordance with the shape of the
elastaforeeyin 1ife potdss bécleopippessilan thwlpgedadildhemdithie aavist y
17. Wien the upper and |ower dies 12 and 13 are
cl anpedrebilged hafs, nichderl ¢ merdeHéd 368y) having a required shape in
accordance with the shape of the cavity 17 will be compression-molded within the cavity 17.
When the upper and lower dies 12 and 13 are clamped together, the molding surface
(cavity mouth 22) of the cavity block 18 will be elastically pressed onto the emission surface
3 of the light-emitting device | by a required elastic force. As a result, the resin 24, which is
hardening within the cavity 17, will be elastically pressed onto the emission surface 3 of the
light-emitting device 1 (the resin 105 in the hollow 102) at the cavity mouth 22.
Thus, the lens member 6 that is compression-molded within the cavity 17 will be
bonded in the attached state to the emission surface 3.
As just described, with the molding die shown in Figs. 1, 2 and 3, it is possible to

simultaneously perform the processes of compression-molding the lens member 6 within the

cavity 17 and bonding the same lens member 6 to the emission surface 3 by elastically
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(cavity nmouth 22) of the cavity block 18 will he
el astically pressed onto the em ssion surface 3 of
the light-emtting device | 1By a required el astic
force. As a result, the resin 24, which is hardening
within the cavity 17, will be elastically pressed onto
the em ssion surface 3 of the 20 light-emtting
presgiggtieempldinghariaes phihg @8vinnblb e | holcholimgl B2 neith 2hef the cavity 17
cavity mouth 22. Thus, the |lens nenber 6 that is
ontecthaRmesainarfed 8ledthsi lighi-amithey dawid y (lght-einkttin®@art) by a required
bonded in the attached state to the em ssion surface
clasBe f\Se. ] ust described, with the nolding die shown in
Figs. 1, 2 and 3, it is possible to sinultaneously
er t.h S - £581.0N+ i 1 lens,
ek ARG a6Ra, T0TBIRISLN RTINS 1R Eger end
l.ens menber 6 ta the em.ssjon syrface 3 by elastically
bondig Py ARG Tens bRy e lPreaBely BFTosd dhihe lgmbginient.
18 including the mouth 22 of the cavity 17 onto the
emi Wherothe dggtmgareans sf enepzad; gistheaintherebn gensearedgradually increases
(light-emtting part) by a required elastic force.
the Tinerséy of éhe ngnsphnetaliyuiéxpiraimadial supplipd ot éssesitpfl 7, causing the
nol ding the I ens nmenber and 5 bonding the sanme | ens
liquitetoherdeg ot sbkdisy)mul t aneously perforned in the first
enbodi rent. Wen the heating nmeans is energized, the
moﬁﬁat thereby generated gradually increases the
viscosity of the transparent liquid resin materi al
plei-ed in.t cavity 17, causing the liquid to
(Mefich 5581(1%1}1%6&?}%&“},%1_5 [0025] 10 (Method of Forming
Light Emtter). Fi.rstly, as shown in Fig. 1, the .
B PHGT b 11 e R4 poraiTEcGne B ired number
_of light-emtting devices | nounted thereon is
of lightppnifta deniges bmasnted thdreonsiesupmigd sed sétontolthe oftting fretion 14 of
upper die 12 by neans of the aforenentioned frane
the wygew dipd? hyeobtaniod the dfeanwhiidied famd @gueyee theahaninm. Méanwhile, a
transparent liquid resin material 24 is dripped by the

requitic8 REIBSAT o2BarisPhrent 1kmi®ash sanlibly24E (el IBy 319 dispenser 23 into
each cavity 17 (mouth 22).

Next, as shown in Fig, 2, the upper and lower dies 12 and 13 are clamped together so
that the molding surfaces (cavity mouths 22) of the cavity blocks 18 having the cavities 17
are brought into contact with the emission surfaces 3 of the light-emitting devices 1,
respectively.

In this process, the emission surfaces 3 are elastically and individually pressed onto
the molding surfaces of the cavity blocks 18 by the elastic members 20, respectively,
whereby a required resin pressure is applied to the liquid resin material 24 in each cavity 17.
As a result, the lens member 6 formed in accordance with the shape of the cavity 17 is
compression-molded within the cavity 17.

The previously described process of elastically and individually pressing the molding
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Next, as shown in Fig. 2, the upper and |ower dies 12
and 13 are clanped together so that the nol ding
surfaces (cavity nouths 22) 1df the cavity bl ocks 18
having the cavities 17 are brought into contact with
the em ssion surfaces 3 of the light-emtting devices
1, respectively. 20 In this process, the em ssion
surfange {ea ey ng)UéhSe?Zg oA dta ity ploghsl 1§ naiovhd gamissipnprdeged causes the
onto the nolding surfaces of the cavity bl ocks 18 by
resiit (De),ebldelt ishareningrsitt2 cadhasipet t 7. we by presydiermediheamission surface
required resin pressure is applied to the liquid resin
3 (&Gericd). 24si n eaqin, Ca¢l t¥nsl TmemBSr a6 T @Rl ts  dAGrbLRS-molded
menber formed in accordance with the shape of 'the
i 60, NI ate |
resiuRtod) S EPERATIALP T AUREt W EARiHIR, R ¥ G Ggee the
..dndividually pressing the nolding 17 surfaces (cavity
hth%WFW§QZZ) of the cavity blocks 18 onto the enission
surfaces 3 causes the, resin (24), which is hardening
wi tHTes agifeied of\ineg regpired dotpiBe ppseiz de hargme bag Rlapsedi i whper and
surface 3 (resin 105). As a result, the | ens nenber 6
lowgrhdies 13 asdrprare sporednsl dedn fridgi B-tenbas teap@thnolding/bonding
wi thin each cavity 17 is bonded to the em ssion
franus atethd 166 meebée o ieided td tighémpiibh tseifacks 3A @& 1ht-emitting
period of time required for the resin to harden has

devietsPAP$&PecthvRE. upper and lower dies 12 and 13 are
d

opened as shown in Fig. 3 to obtain the
Dol 7RaREa0 o LATR, b4 AP MR BRELS, & cut

[ -emttin devices 1, respectively, 10 Finally, .
rempye hevt s RS PO bR e p &0 Ghiabbd Lghtyengigpr ¢ fgoduct) with
final product, is cut and renoved fromthe
the lggssmenperdi ognesbarlibadishbesitg devastlai n t he | i ght
emtter 4 (product) with the lens nenber 6 forned on
t h&hus,ghvithetiict ibligngdewd dé fr Dhumg wi tightt deitten| oi iegpossible to
die Il for formng alight emtter, it is possible to
sim8iaftdusBN pafshY (RepfRbsed e 0@[@@&&%@%&&1}5 the lens member 6 and

conpression-nol ding the | ens nenber 6 an
bonding the same lens member 6, whereby the light emitter 4 with the lens member 6
molded and bonded on the light-emitting device 1 (emission surface 3) can be efficiently
formed.
10026]

As described previously, the method using the molding die 11 for forming a light
emitter according to the first embodiment can simultaneously perform the processes of
compression-molding the lens member 6 and bonding the same lens member, so that the
light emitter 4 consisting of the light-emitting device 1 and the lens member 6 can be more
efficiently formed than in the conventional case where the processes of

compression-molding the lens member 6 and bonding the same lens member 6 are

sequentially performed.
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15 bondi ng the same | ens nenber 6, whereby the |ight

emtter 4 wwith the |l ens nenber 6 nol ded and bonded on

the light-emtting device 1igem ssion surface 3) can

be efficiently foamed. [0026] As described

previously, the nethod using the nolding die 11 for

formng alight 20 emtter according to the first

enddgb.mentthe gases binibtraingots | yehgeerhittem4 Hprognor esssgingf of the

conpression-nol ding the | ens nenber 6 and bondi ng the
lighsanitinge dsvioe rbgight-s@itti@pathand lthgnsembihb@r 6 Loptical part), it is

consisting of the light-emtting device 1 and the |ens

possREDRLHRIGAR B MREE em%f)tﬁlhféhfs g | Mﬁ&@ﬁtﬁﬂe%ﬂbm@ iR ERfufacturing
conventlonal case where the processes of

, [ ens menber 6 and bondi ng the
eﬁkﬁ& ﬁ% Q&ﬁﬁggghg&nﬁﬁﬁ425 sequentially perforned. 18
m)yh |n the case of formng the light emtter 4
%éroduct) consi sting of the |ight- en1tt|ng devi ce
(light-emtting part) and the | ens nenber 6 (optica
par’s) d ‘«Siuriqusealg@sén e fitst corbaimeent, dn‘teh@\/fwrbé@ck 18 (cavity 17) is
enbodi ment to efficiently inprove the manufacturing
clasedalliy aind modividbaltyhereped duot cath lightteneittirtgt deviod)l. mbuift@dad fhe frame
As described earlier, in the first enbodi nent, one

106 CRvaréfreh FrcahBle( hame tiselwleré the @hiasdd aatdoys ﬁ@ﬂlhe light-emitting
i ndividually pressed onto each light-emtting device I

devi@&u NLeda0n LR fc@@@ewhérpélc -BE%I; %Tdoiroﬁmr ti{%% ?i@l@ﬂlp@d tdgdther, the

e case where the em ssi on aces
| evel s

molc\}\’ﬁ sut f%crg gt tl’mngawtl){ga\f(?c%el% wglabe d(P ulgsée ﬁ_ﬁgg}pgloﬁ%sftwg by the elastic

ower
Id|n rface of the cavity block 18 will be
meﬂ&tﬁf &Qt wathapthe ﬁ@%ﬂl& pEFaGs Of theotiviy biagks &b agilicomeria ggaiact with

20, so that the nolding surfaces of the cavity bl ocks
the agissipn surbieped pithe bahtamnittigtdevicehb respestdicbn surf aces 3

of the light-emtting devices 1, respectively. This

me s, mesisgaspdxplahed caddick,i that, the b:&t;ent he]fing dndan ol déy prevent

die can efficiently prevent
a gap from being formed between the molding surface of the cavity block 18 and the
emission surface 3. Therefore, resin burrs are efficiently prevented from penetrating into the
gap between the molding surface of the cavity block 18 and the emission surface 3 from the
cavity 17.

Thus, according to the first embodiment, it is possible to efficiently prevent resin
burrs from penetrating into the aforementioned gap and thereby efficiently improve the
manufacturing efficiency of the product (light emitter 4).

[0028]
In the first embodiment, it is possible to use a mold release film.
Specifically, the mold release film is designed so that it can conform to the shape of

the molding surface of the lower die 13 and the cavities 17 of the cavity blocks 18.

This configuration allows the lens member 6 molded in the cavity 17 to be efficiently
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a gap from being fornmed between the nolding surface of
the cavity block 18 and the 15 em ssion surface 3.
Therefore, resin burrs are épficiently prevented from
penetrating into the gap between the nol ding surface
of the cavity block 18 and the em ssion surface 3 from
the cavity 17. Thus, according to the first
relegat dimtbataviiyt | 7 (sefpds dhdodeeortdoenadfcidiroérgnt | y prevent
resin burrs frompenetrating into the aforenenti oned
gap and thereby efficiently inprove the 20
manuf acturing efficiency of the product (light emtter
SECONDIBABBD1MENNhe first enbodinent, it is possible to
use a nold release film Specifically, the nold
moﬂﬁlease filmis designed so that it can conformto the
shape of the nolding surface of t he Iomer die 13 and
t he, cavi 1 the ca cks. 1 . Thi_s
co ﬁegﬁ‘iﬂé}fil“‘liﬁl?oé‘l’]?e&\‘/\}é RS e PR et dalitEn < ne
cavity 17 to be efficientl released fron1the
cavigsy f1and p shey the n@tﬂémge%@rﬁ@ oo meigh) emitsE@oMmding to the
EMBODI MENT [ 0029] 5 The second enbodi nent is
sccandr @ntmelfthert @esoldinge diculr ngniagsously andlibg bt gondhgand optical
5 show the nolding die for forming a light emtter
menfie0 THistgoltidgtdieconsies o dpgurbadirfemtl 1§ Weriésdinnghidh @ nidM release
si mul t aneously nol di ng and bondi ng an optica

fﬂnﬂggagﬁ&mnyggﬁ mol di ng die consists of upper, central
and | ower“dies, in mhlch a nmold release filmis

S 08, 58l 0 TiRaRRb S PP SURM A A e «

emtter accordlng t he second enbaodi nent are
emifigyedicpdie i the, b%c@mgfelr{qqgn%qt Cﬁlcﬁgdqﬂlltléal wetheraich ghq golding die

the first enbodi nent. Therefore, the sane nunerals are
accaatliap t(mg@d'ir;;trﬁnlh@éilmrésﬂmefm@nﬁl@@iznng pmerals are also used in the present

embodiment.

The molding die in the second embodiment is designed to achieve the same
operations and effects as in the first embodiment.
[0030]
(Configuration of Molding Die for Forming Light Emitter)

The molding die 31 for forming a light emitter shown in Figs. 4 and 5 includes a
fixed upper die 32, a movable lower die 33 facing the upper die 32, and a central die 34
{intermediate plate) provided between the upper die 32 and the lower die 33, with a mold
release film 35 stretched between the central die 34 and the lower die 33.

The mold release film 35 can be sandwiched between the lower die 33 and the central
die 34. The film can cover the inner surface of the cavity 17 in accordance with the shape of
the cavity 17.

As 1n the first embodiment, the lower die 33 has cavity blocks 18 (cavities 17) fitted
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The nol ding die in the second enbodi nent is designed

to achieve the sane 15 operations and effects as in

the first enbodi ment. [0030pbg (Configuration of

Mol ding Die for Forming Light Emtter) The nolding die

31 for formng a light emtter shown in Figs. 4 and 5
includes a fixed upper die 32, a novable |ower die 33

in tedlowegdichedyuppen adicgicaRy skl cameani,ratbh dingty3dock2king elastically

(intermediate plate) provided between the upper die 32

supid b an leRWes mdn8e3®, With a nold release film 35
stretched between the central die 34 and the | ower die

33 lehﬁltm ﬂiu‘i%ﬁ g il lln@1 Pyt &g s%@r%i]%ﬁﬁ&ﬂpgﬁt r&lis of a

Tower ( e centra T'my'can
frange Xﬁ{ l(cthgeg h%‘g@r ?nlilg Ioﬁgeaéio E}ialtfng)e rfcj:t 1V?%¥%gr<:fl lerﬂ)éi%?{fngll? -emitting
| ower die 33 has cavity blocks 18
dewee%ab |(]t‘$“é§““1t’?‘)1gﬂ’iaft%)éﬂo%ed fhgreopeA| Rowemolging/ prydingaeame 84i.e. the
vertically slidable manner, each cavity bl ock being
framee d@1 mdtdl thy lightispottered) wlim elitaised dymeoiderg 201 bdkng the lens
ant eanol di ng/ bonding frame 7 used in the second

mereldposl byrerhncaké sibRligf dia shdwaimeriddd ahg 59. a net al
frame or lead frane) with a required nunber of

| aitfar @Mblshl NBle B 3 cdd bOBhstRAN h$
nnuntgd tﬁé?eoﬁtlﬁgggggﬁi%lafng/boﬁg?%%$?$%ﬁg%y &pmedebym

forch h?ﬂtg r ﬁ‘lge %l}l%ZiO}M dglﬂfaclg e ¥ 1ghlli q E %1% %S e%?rgrrg 1933111@)1@% on the

and

the sl h Fi d 5. That
ot R el %899?@3%%@3@“% eanpd e 2 caly

pressed by a required elastic force onto the em ssion

surff a@g@nex @motlhfeﬂf | trapaparet liquidhigsivavitesal 24neuneedrinned into each

the 10 ante-nol di ng/ bonding franme 7 supplied and set
cavion1 T hevengperth dhemdRi refease il B8dTherpwoht reddfasd fianSpaillent the lens

liquid resin material 24 can be dripped into each

merSiRy 6t (opfidal pamg nadciMst dvnifressimlidoliet @ame fhiel dvigP 17 Th@ccordance
nold release film35 allows the | ens
with the shape of the cavity 17, to be efficiently released from the cavity 17.

As just described, the molding die in the second embodiment is designed so that the
lens member 6, which is compression-molded within the cavity 17 with a shape
corresponding to that of the cavity 17, can be directly formed (bonded) on the emission
surface 3 of the light-emitting device 1 as in the first embodiment. This means, as explained
earlier, that the processes of molding the lens member and bonding the same lens member
can be performed simultaneously.

[0031]
(Method of Forming Light Emitter)
The imitial step is similar to that in the first embodiment. That is, as shown in Fig. 4,

the ante-molding/bonding frame 7 is supplied and set on the frame-setting section 14

provided in the upper die 32 of the molding die 31. Meanwhile, a transparent liquid resin
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. . . i on- ol ded
nmber 6 (optical part), which is conpression-no
afthin thé gavity 17 in accordance w th the shape of
the cavity 17, to be efficien%hy rel eased fromthe
cavity 17. 15 As just described, the nolding die in
the second enbodi nent is designedlzodthaih;hethgens
ARNR i | si on- e hin .
ey LR e IR G By SRR to e rBpldumase fim 35
TRAY bl dhollrin §8D <0 dir$ctly qprngg (b%ndqu on the
em ssi on S @eﬁu%‘“gﬂ@3lKé%t3éwﬁtﬂ)ﬁgwmei!ce | as
inthe first enbodi ment. This neans, as explained
ear | I'ePIS Rpcess.apdn Hiedueisgelpdanentpihdinngdinh autfens (ERH@Rouths 22)
nd bonding the same |lens menber 20 can be perforned
Ofgqlw\tita 811§ pr¢\aasiyith (obabiog | DhreR@isibAY drb@BE onto the emission
Emtter) The initial step is simlar to that in tRe
suffaecst 3 el ligbmdmitifipadevices laﬁysah%gﬂjri:({‘ egt'stgc fpree, éigﬁﬂtaneouslfy’, a
ant e- nol di ng/ bonding frame 7 is supplie daPn fﬁt er
. e ion 14 . I oyi 1 th . |
AR Ameid APREObIedd i BRIRLON FFLIILANG KERET cnc
filhguid resin 21 material 24 is supplied and set into

' i il m35.

h cavity 17 covered with the nold release fi
$ﬁg ‘ s%omn.in Fig. .5, the nolding d!e 31 (321 33 '
andr}?ﬂa%?sg LoV byagach ga‘t‘tﬁi Y grvstedssith dm innldtieleadd filst 35, the resin

nbodi nent, the nolding surfaces (cavity nouths 22)
(2Q¢int e cagpf 17 i RigsH@-pobied dedinaichpsuhecds avbttfe Idhs member 6

ft'He &Y brae e fchpst

are el astically pressed onto the em ssion 5 surfaces
forgicgfin pgrerdanghwitle tictshipregp fdiey/éa8a, ab iRYhed rsQAMoiE ent

elastic force. Simultaneously, a required resin \7

pr eSsutlantaushpild @6inL ohith® Kbt BiuGRENCAN Y7t vered wit e

covered with the nold rel ease I n1h . Idarelease’
motd FdaBe 88K 35 CRM LYol Nl S DL On Sorfsce 3 of the light-emitting

film35, the resin ¢34 Th"TRe c%@lf%)f?-?f e

h@n- ol ded. (resi n-encapsul ate in

dmﬁgﬂgr?ﬁ%ﬁ&@oﬁﬂngﬁ%%&{%n ¢Bf'dance with the shape of

fo _
the,cavit Ln the first enbodi nent.

Si ndif tdgﬁcg%’gg ﬁ%\}:q%@, rbé(slils!!ﬂg (i oplding diarddefoi fgmwhg A Meht emitter
e%Fh cavity 17 covered with the ' o
according to the sécond embodiment, it is possible to simultaneously perform the processes
of compression-molding the lens member 6 and bonding the same lens member 6, so that the
light emitter consisting of the light-emitting device 1 and the lens member 6 can be more
efficiently formed than in the case of the conventional example in which the processes of
compression-molding the lens member 6 and bonding the same lens member 6 are
sequentially performed.
Thus, in the case of forming the light emitter 4 (product) consisting of the
light-emitting device 1 and the lens member 6, it is possible according to the second
embodiment to efficiently improve the manufacturing efficiency of the product (light emitter

4),

Furthermore, as in the first embodiment, the molding die in the second embodiment
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nold release film35, is elastically pressed onto the

em ssion surface 3 of the light-emtting device I

(resin 105), as in the firsg2enbodi nent. As descri bed
previously, by using the nolding die 31 for formng a

light emtter 15 according to the second embodi nent,

it is possible to sinmultaneously performthe processes

can gftficcentipmesshon gap fidinbeith®rmed betverb dre Bokihd: hofadé nfjthe cavity

the sane |l ens nenber 6, so that the |ight emtter

bloakorssiugt thegnaésidrheurfaeght Taeeloe, ngsidl @M€ @rd cfRnl N rdveRsd from
nmenber 6 can be nore eff|C|entIy formed than in the

pen@Asifg afto & dﬁ%@%@e@ﬁ i féﬂﬁbldﬁ?gaeﬂma& dffihé’\@zl 2 pidag 18 and éhc emission
processes conpr essi on-nol di ng the

surfids %ﬂﬁh c!{xhiz/ fﬁrg% dgin%n%g?u%ctgmél gfﬁueng)ff 01f &umph()é!uct (light

sequent|a he” case
(product) consi sting of the

emif t?‘é‘ﬁfs ‘gﬁ'flfz‘fi’nnlé“%‘é‘(ﬁ ce | and the lens menber 6, it is
p033|ble according to the second enbodinment to
ef fIn heeseernid epndoventt the inredrudiabe arvityg! 7Tedaii bei comeryd ofith the mold
the product (light emtter 4). 25 Furthernore, as in
releasidilii ¥5 Thenetiodithe ks ntelnberdlcaih hg efficeentlp rélbecsd doanthe cavity 17
enmbodi nent 22 can efficiently prevent a gap from

covdred wghfieyned rbieiswarm fshe nol di ng surface of the cavity
bl ock 18 and the em ssion surface 3. Therefore, resin

burs are efficiently prevented from penetrating into
the gap between the nol ding surface of the cavity

C he em ssion surface 3 fromthe cavity
ITHE%?E@%&?%§?€§ e manufacturing efficiency of the
[DO#%EOdUCt (light 5 emtter 4) is efficiently inproved.

t he second enbodi nent, the inside of the cavity 17
can be covered with the nold release film 35.
Thdheftbird embpdimcanis heeaydier @essahedesieg thecmeldingydie for forming a
rel eased fromthe cavity 17 covered with the nold
light ehietas@ rholbimg e foi QorplleRIbEMBRMMaNIptichDASA¢nt) shown in Figs. 6, 7
and 8.

The basic configuration and other features of the molding die used in the third
embodiment are identical to those of the molding die shown in the first embodiment.
Therefore, the same numerals are also used in the present embodiment.

[0033]
[Molding Die for Forming Light Emitter (Molding Die for Compression-Molding Optical
Element)]

An ante-molding frame 41 used in the third embodiment 3 is a frame 43 with LED
chips 42 (optical elements) mounted thereon. Each LED chip 42 can be resin-encapsulated in
a lens member 44 having a required shape in accordance with the shape of the cavity 17, by

compression-molding the LED chip 42 by means of the molding die 11 shown in Figs. 6, 7

and 8.
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The third enbodi ment is hereinafter described using
the nolding die for forming a light emtter (a
nol di ng die for conpression2dol ding an optica
el ement) shown in Figs. 6, 7 and 8. 15 The basic
configuration and other features of the nolding die
used in the third enbodinent are identical to those
of Tthiadenvohaitry 4diaad Sledvamd portibrecdrististe hgddimigert4s, and this light
Therefore, the sanme nunerals are also used in the
emifidreiSaiidns endaste A8 Nivill bO@d3hted [ohtrhé fingicRizaofonstiRl Ainfigded frame
Light Emtter (Molding Die for Conpression-Mlding
46. Pplsi ®dlded ik oA de ARIBNES- AT%iQd%ﬂlﬁC@%%ﬁ%ﬂ%‘%@%C' e light

the third enbodinment 3 is a frane 43 wt chi ps

el ements) nounted thereon. Each LED chip
en“@§4ggﬁogﬁakesin encapsulated in a lens nenber 44

. e in accordance wit hape
o 1o A il podent HRE g i SEET HaRGI aR PG e 2ED Dbt by @
42 by nmeans of the molding die | | shown in Figs. 6, 7
110“2‘51tfdrﬁ3¢§138113€2f‘57 infp gacheoh Ehamamisiep 14 prayitkedtim éleflﬂ‘aﬁieﬂgﬁ d3 tthemolding
constitute a light emtter 45, and this light emtter
dic 45 (12 emb | ewhebe dyedpivtterdbe tho Wi e dhipri2t inghé dighteerdiBtet 85 (lens
construct a nolded frame 46. This nol ded frane 46

mentBe U4 pRrihbdal ddtorMhceab P IRADLRS 6 fledaRaskill NGniReRRn-molded
the light emtter 45 (product). 5 In the third

(xesﬁr@ﬁeﬂisﬂﬁ@d) \évgxfaﬁﬁﬁc %ﬁtgqaﬁu‘?@fcgﬁgtt nd hi G iethik Lok I’(‘%)II(KH{](QTI al

iI's dripp rizonta enser 47'into each
OG%@ the cavities 17 provided in the | oner die 13, the
lding die 11 (12 and 13) will be closed, mhereby

the LED ch| 42 in the ht emtter 45 Ie ns
Meﬁw?‘OffBPW@az:. hé@é%?‘c‘:ia(h’@éh chMtﬁé@%ﬁﬁﬂ\éOiéfngt%web@hcﬁgs«nt)

wi || be conpression-nolded (resin-encapsul ated)
wi thiristy, tah ehaqvavint g 1% theotframe 4t entdveoldigghirareardt t X with 9% LED chips
(product). 10 [0034]

42 (optical parts) mounted thereon is supplied and set onto the frame-setting section 14

provided in the upper die 12, with the LED chips 42 directed downwards. Meanwhile, the
transparent hiquid resin material 24 is supplied by the horizontal dispenser 47 into each
cavity 17.

This process may further include securely absorbing the ante-molding frame 41 onto
the setting section 14.

Next, the upper and lower dies 11 (12 and 13} are clamped together by a required
clamping force, with the LED chips 42 immersed in the resin (24) contained in the cavities
17, to compression-mold (resin-encapsulate) each LED chip 42 within a
compression-molding area (resin-encapsulating area) provided on the frame 43 for each
cavity mouth 22.

In this process, the molding surfaces of the cavity blocks 18 having the cavities 17

{cavity mouths 22) are elastically and individually pressed onto the surface of the frame 43
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[ Met hod of Form ng Light Emtter (Method of
Conpression- Ml ding Optical Elenent)] Firstly, as
shown in Fig. 6, the frame 43 (ante-nolding frane 41)
with the LED chips 42 (optical parts) nounted thereon
is supplied and set onto the frame-setting section 14
provided in the upper die 12, with the LED chips 42
by iti¢ rebrstie dnalgwsnad deherizatiwhigdres ¢fieictBy toramrsiodrfem being formed
liquid resin material 24 is supplied by the horizontal
betvibes BRNEEIIE futidc fRRCIweE @18 Yand the siiTh& ANMBECRSEC ARY
further include securely absorbing the ante-nolding

fr i@ 4bertd 6 mﬁ@ ?eq§§&¥ fo@ %cﬁ%ﬁﬁ 't@ﬂar&én hdék%i‘a{p%ec; e 1L ::mg%fllp 42 is

and lower dies 11 (12 13) are anped oget e
resn?—eﬁc%gyul%g(g in tﬁ%leﬁs %{Eﬁqb%?‘% 011%%(’1 tw\g%h I the LdVI{S{Eleq i aa\c/ ({lfiaens?e with the

0 Co reS| psul at ach LED
shapg Hleﬁvwnm i 1h tri:gglﬁﬁag%v S rora ﬁ]gﬂ%erdéi ormed.
(resin-encapsul ating area) provided on the frane 43
[00¥dr each cavity mouth 22. In this process, the
nol di ng surfaces of the cavity bl ocks 18 having the
cavillhicicess 1ohie 28di(icmali tymmhat hehoRR]) bar exjghiasd i eghtlingamet third
i ndividually pressed onto the surface of the frame 43

embdimddy ADeRliaGt Rlideeently2hiccNE LD firi€irdaRcediRl embodiments
eff|C|entIy prevented fron1be|ng formed between the

was b cﬂa% WEERSE R mhfga i@ il :@nc:";f?’oﬁﬂ@mtoih%d {2 ?1 emitter
TRe TR MR ety Vi it

ter a peri tiI'nme reqU|re
resin to. den has .e sed
o8 t&ﬁéﬂﬁéﬂfﬁ%ﬁdﬂlﬂﬁ BB, 5B SR e
cavity in accordance with the 5 shape of the
on tbea@}qlfépdlﬁamq-ﬁg 5(11;_,1@tﬁémptpgﬁf{) é@lﬁ({hﬂéﬂl(’@@!d(%pt&g&ﬂﬁl{lh%pl oving the
46) is formed. [0035] There is one additional item
previdratlighhomitr Beinexgdbniordticiegamdirnge thkendnifactiring efficiency of the
enbodi nent: As explained earlier, the study objective
produst @ilglt dnmittst 4)and second enbodi ments was to
efficiently inprove the manufacturing efficiency of

t herpaplsded ifoh@8BitRr 45 igiideS Md e8Y member 44 in which the LED chip 42
mounted on the frame 43 is compression-molded (resin-encapsulated). This configuration is
obtained by omitting the light-emitting device 1 from the light emitter 4 shown in the first
and second embodiments. Accordingly, it is possible to omit the process of forming the
light-emitting device 1 and thereby efficiently improve the manufacturing efficiency of the
product (light emutter 4).

Thus, similar to the preceding embodiments, it is possible to efficiently improve the
manufacturing efficiency of the product (light emitter 4) by compression-molding the LED
chip 42 mounted on the frame 43 by means of the molding die 11 used in the third
embodiment 3 (which is identical to the one used in the first embodiment)

[0036]

Furthermore, in the third embodiment, the molding surfaces of the cavity blocks 18
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10 4) shown in the illustrated exanple. However, in

the third enbodi nent, the study is focused on the

nol ded frame 46 (light emttper 45), which is created

by structurally inproving the previous |ight emtter

4, in order to efficiently inprove the manufacturing
efficiency of the product (light emtter 4). That is,

are ¢lheichlhyghtd edividueliy 4&ssadainudids stifecel odnis: firanbad fddeaclnof the LED

whi ch the LED chip 42 15 nounted on the frame 43 is

chip8 AOPHR&SH Vi) dephe(dRe Mo@HeaRSHhAdEsbwedthe surface of the frame
configuration 1s obtained by omtting the

t he light emtter 4 shown
43a159nnn&@h1qhH&xﬂgwggggh%%&ﬁgg iments. Accordingly, it
]?J§21%C?]t%iit otogxglgltiélé i’mg?fg&t%ﬁs OB)}‘JOésf}E" r‘{ﬁ é,lg{;'(ri%}ltly plevent resin

rove the manufacturing _ efficiency of

bun‘§| ogh{)enégﬁqltn@g og)thc suyiapp GE thedtrame 4 apgtl ﬁf@ymﬁ‘@é@}g yﬁgqplovc the

enmbodi nents, it is possible to efficiently inprove the
HNmWﬁNUﬂ@Gﬁﬂhnﬁgy@iﬂﬁnﬁ@h@yﬂQﬁi@héwpﬂﬁduct (light emtter

4) by conpression-nolding the LED chip 42 nounted on
[003Me frame 43 by nmeans of the nolding die Il used in

the third enbodinent 3 (which is identical to the one

usedk ik r})@ecfeﬂi:?gtenmﬁgéﬂ?m 1s 1[3(@;91%@ in e thivd teﬁl%ﬁﬁ'iﬁfeﬁt to use a

inthe third enbodi ment, the nolding surfaces of the

\ s 18 25 are elastically and individually
‘“M§?§%§é39%§%§ the surface of the frame 43 for each of

) %ﬁe LED chips 42, whereby the gap is prevented from

[00 ing fornmed between the surface of the frame 43 and
t he nol ding surface of the cavity block 18. Thus,
acddedrergnt Biveron inod ligkise dp ribs breviqusiysdeserssidsinebadiments; the
efficiently prevent resin 5 burrs from being forned

confogurtthes sinr fhase eobodinenfsr avap 3 aditchrilh emd byppedfriatit e mbddified or
i nprove the manufacturing efficiency of the product

seleted ghtiecded tvEthSutﬁéﬂ)artilﬁgg)ﬁ&ﬁ]thé’@iﬁ{bﬂtﬁ@%ﬂé&iﬁ@ Beemn.

enbodi nents, it is possible in the third enbodinent to
[Oojg?e a

In any of the previous embodiments, it is also possible to shut a region which
includes at least the inside of the cavity, off from outside air, then forcefully evacuate air
from the outside-air shut-off region by a vacuum mechanism such as a vacuum pump to
achieve a specified degree of vacuum, and finally compression-mold the lens member
(optical member) within the cavity in accordance with the shape of the cavity.

[0040]

In any of the previous embodiments, it is possible to simultaneously perform the
supplying of the ante-molding frame and the supplying of the resin material by the dispenser.
[0041]

In the previous embodiments, the lens member (optical part) having a required shape

was assumed to be a convex lens. However, the fens member may have various shapes, such
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15

nold release film(35). 10 [0038] The present
invention is not limted to the previously described
enbodi ments; the configuragsons in those enbodi ments
may be arbitrarily and appropriately nodified or
sel ected as needed w thout departing fromthe spirit
of the present invention. [0039] 15 In any of the
as appesavo lims enbediaints, it is al so possible to shut a
regi on which includes at |east the inside of the
[oo42avity, off fromoutside air, then forcefully evacuate
air fromthe outside-air shut-off region by a vacuum

Mechani-sim S ehalagsca Hagd %@&U@eiﬁﬂ)dnﬁ@l% V& & thermosetting resin,
speC|f|ed degree of vacuum and finally

S, nenber (optical nenber)

\ﬂn&1§%§8§ gﬁay8¥?ﬂmmgogggg? Afice with the shape of the

f?VIty. 20 [0040] In any of the previous enbodi nents,
004% i s possi bl e to sinultaneously performthe

sup lying of the ante-nolding frame and the supplyin

heaetie siateriphtead; ialthopreviows dnbpdimsats. was[0add rgsm, phéch may

preV|ous enbodi ments, the |l ens nmenber (optical part)
be riydaded @;yararietmfbrxﬁdofshﬁ'p enat@hlwashas apowdered réam @ wanN@tesin.

| ens. However, the |ens nmenber may have various

shapese c&YGT u%ﬁxg, BPoRIGONEAUE b BN QbsiF e S ar HERSof resin, it is
[0042] 'The resin material used in the previous

ufl] o

AP0 YER LD TRSR D0 854Sy b N B,
terlal used in the previous enbodi nents was a |iquid
sin, which may be replaced by various fornms of

resin materjals, such as a powdered resin or granul ar
r edixgmples of the resin material used in the previous embodiments include silicon

[00

resins and epoxy resins.
The resin material used in the previous embodiments was assumed to be a transparent
resin, which may be replaced by various kinds of resin materials, such as a translucent resin

or a resin containing a phosphorescent or fluorescent material.
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In the case of using a powdered resin, granular resin

or simlar type of resin, it is naturally necessary

to heat the resin material RAto a nolten state inside

the cavities. 10 [0044] Exanples of the resin materia

used in the previous enbodi nents include silicon

resins and epoxy resins. The resin material used in

t he previous enbodi nents whé!&Ssuned to be a

transparent resin, which nay be replaced by various

kinds of resin materials, such as a translucent resin

15 or a resin containing a phosphorescent or

f1 uor esceetivatog fdrdling 27 pghtChidyBudinds IRINRL AR d Q%A Bfber and

alight emtter, using a nolding die including upper

; ag | qdias,if ar . formpg: .anki.ght e - Wh .S
low s P RELR R PO ol LR B ERE

setting a fral wth a pluraljty. of pre- d .. ]

o gRR b nard B Bitabbluialigiof Prohbpd Fent-emitting pares

frame-setting section provided in the upper die, and .
mw@dl’%ﬁb PytorigTame-peiig yestompigued 5t the 88PY digapied plsg supplying a

into each of cavities of a plurality of cavity bl ocks
requpied vangaalt ioh redie thaweal dice ciah af vevitigscaf layplstalitball eavity blocks

manner, each cavity block having the cavity for
provigdddinige landr Biendi negrtenl wiltdabRImamehesch Oitg bsk REvihH e cavity

nol ding die; elastically and individually pressing

for 1B8MiHYanBBWhMAg O opth@] maMibky bl ocks onto em ssion .
surfaces of tﬁe [1Tght-emtting parts, respectively, in

th%kﬁnlqﬁg§mgﬁ¥%hgsing t he nol ding die

conmpression-nolding the resin in the cavities to
simul taneously formlens. menbers in the process of .
ol SEHELFRYS el wraingzomior wevDs 8RGO NG Ay migremission
si mul t aneously bonding the | ens nenbers, which have _
surfpres Al thie higbhenidans pajtsmssreedvalr.tih e regescehdlesingsthi molding dic;
accordance with a shape of the cavity, to the
| i ghinpssibt-nmddipatltesiesines plectavitek yo simulthheupiyaoes sersfimembers
el astically pressing the cavities; and
in the process of elastically pressing the cavities;
individually and simultaneously bonding the lens members, which have been
independently molded within the cavities in accordance with a shape of the cavity, to the
light-emitting parts, respectively, in the process of elastically pressing the cavities; and
simultaneously performing the processes of compression-molding the lens members

and bonding the lens members to the light-emitting parts, to form a light emitter including

the light-emitting part and the lens member.

2. A method of forming a light emitter, using a molding die including upper and
lower dies for forming a light emitter, which is characterized by following processes:
supplying and setting a frame, with a plurality of light-emitting parts mounted

thercon, onto a frame-setting section provided in the upper dic, and also supplying a required
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fram atrikhBeM&! ¥t kiRR%lg a A3hi BRIAE aBor&ifE to claim 1 or 2, which is

characterized by a process of covering an inner surface of the cavities with a mold release

film before supplying the resin material into the cavities.

4. The method of forming a light emitter according to claim 1 or 2, which is
characterized by processes of shutting off outside air from, at the very least, an inside of the
cavities provided in the molding die, thus forming an outside-air shut-off region, and then
forcefully evacuating air from the outside-air shut-off region to maintain the outside-air

shut-off region at a required degree of vacuum.

5. A molding die for forming a light emitter, which is characterized by: an upper

die; a lower die facing the upper die; a sciting section provided in the upper die, onto which a



10

15

20 cavities provided in the nolding die, thus form ng
an outside-air shut-off region, and then forcefully
evacuating air fromthe outggde-air shut-off region to
mai ntain the outside-air shut-off region at a
requi red degree of vacuum 5. A nolding die for
formng alight emtter, which is characterized by: an
framepyprelt a pRbaldy ©f optidabyets shventbadiengntibe bppeplidd end set; a plurality
setting section provided in the upper die, onto which
of cavidPblobkapRyvWct Mnah®ldwa! dik Yn &f ve@iddlSallidPRE biSariey ?at Sdrality of

thereon is to be supplied and set; a plurality o
. N . | . I . -
low G LK1 s R KL Al ot Bt 0Ty By biin npendapry formed
. cavities, corr andi to the optical parts,. each :
in ef\ab T BUFR GO HAGRB AAEI b GPRlaste o B RisGRf fupporting cach
bl ock and having a | ens shape; and el astic bodies
of theycawity Rlarksy m8(#Bor ti ng each 5 of the cavity bl ocks
upwards. 6. The nolding die for formng a |ight
emtter according claim5, which is characterized by
a nold release filmfor covering an inner surface of
t h&. caviTtheasoldt} die fohdommihgianggidi @nifier adoordihg@ladn 5, which is
light emtter according claim5, which is
chaiafeiACE d A6 rB¥aR NAGUHOVEBRDAN BB duPhcd O e talifies.
evacuating air froman outside-air shut-off region
whi ch at |east includes an inside of the cavities to
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shut-off region which at least includes an inside of the cavities to maintain the outside-air

shut-off region at a required degree of vacuum.

8. The molding die for forming a light emitter according claim 5, which is

characterized in that the optical part is a light-emitting element.



