DESCRI PTION  METHOD OF FORM NG LI GHT EM TTER AND MOLDI NG DIE 5 TECHN CAL
FI ELD [ 0001] The present invention relates to the inprovenent of a nethod
of forming 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 nethod. 10 BACKGROUND ART [0002] A conventional nethod of
formng a light emtter (product) includes bonding a pre-nolded |ens
menber (optical nenber) to an LED IDEHCREMION ng device (light-emtting 15
part) nounted on a frame. [0003] That is to say, as illustrated in Fig. 10,
a light-emtter 4 is fornmed by bonding a lens nenber 6 to an em ssion
surface 3 of an LED light-emtting device 1 nount ed on a franme 106. 20 The

appl i cant ngms ?WFW@%@\T@LI@HﬁﬁMi?Gr‘ﬁf{C}\‘N%%gT i en'en bl i cations and ot her

docunent s ound no docunent di'sclosin “i oned met hod.
DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE SCLVED BY THE | NVENTI ON 25
[0004] 2 As just explained, the aforenentioned nethod includes bonding the
| end menber. 6_on the Ilght-enitting surface 3 of the light-emtting device

1. Thi ® nmeERENICuf Tt he
[0001]

The present invention relates to the improvement of a method of forming a light
emitter having a light-emitting element such as a light-emitting diode (LEDY) chip, and also
to the improvement of a molding die for such a method.

10
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
15 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 fo an emission surface 3 of an LED light-emitting device 1 mounted on a frame
106.

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

documents but found no document disclosing the aforementioned method.

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

25 [0004]



process of pre-nolding the | ens nenber 6 and al so the process of bonding
the same nenber 6 to the light-emtting device 1. 5 Since these two
processes are sequentially and separately performed, the nmanufacturing
efficiency of the light emtter 4 (product) fornmed by those two processes
is low Thus, the nethod has the problemthat the manufacturing efficiency
of the product cannot be efficiently inproved. [0005] 10 Accordingly, the
present i nvent iAenustsxalaimed, it aéfitmentdniet yndthgl oeiudes bhelingmeuéachunbags
efficiency of the product in the case of formng a product (light emtter
4) consi shithg li?flt—@nitﬂilgj“sm@ﬁeu o ghPALAt-drhinghM 1@Md 11 MGisd¥iHeE rduiRBdha@n
optical nenber (lens nenber 6). 15 NS FOR SOLVI NG THE PROBLE [ 0006]
The prese i i i ] . Bent.i hni.cal. Rrobl em
provi dos. BoselearcRoATa 18k bl Bl o thERBIRILL BARHE REBE RerBEl: ng
upper and_.lower. . dies.for formng a light emtter. This nethod is

char acterP%%@%l%&f]”hgﬁgﬁ?%ﬁie&ﬁ{’nlg processes: 20 supplying and setting a frane,
with a required. number of light-emtting parts nounted thereon, onto a
frame-setting SBEEi BIESHrioNA dBECGSHEst K& uisgaentiglle, anthdseapisisls upplamegd dhe
required anount of resin material into each of the cavities of the cavity
bl ocks proitefeetuiing efidnowerf thedlightjemigeve (prodatt) foriskd dabhesertmonesessadh
cavity block having the cavity for nolding and bonding an optical nenber;
cl osi ng thev. rithudj thg dethod éhashd pablen dnd thadiatifdo@tihy opfi@ssiyngl hberddct
cavity nmouths of the cavity bl ocks onto the em ssion surfaces of the

l'i ght - em ¢dnnBbeRdfitiontBimpreeddect i vely, in the process of closing the

nol di ng die; conpression-nmolding the resin in the cavities to formthe

opti cal r@q’g@ﬂrs in the process of elastically pressing the cavities;

10 Accordingly, the present invention is aimed at efficiently improving the
manufacturing efficiency of the product in the case of forming a product (light emitter 4)
consisting of a light-emitting part (light-emitting device 1) and an optical member (lens

member 6),

15 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:

20 supplying and setting a frame, with a required number of light-emitling 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

25 cavity mouths of the cavity blocks onto the emission surfaces of the light-emitting parts,



bondi ng the optical nenbers, which have been individually nolded within the
cavities in accordance with the shape of the cavity, to the light-emtting
parts, respectively, in the 5 process ofzelastically pressing the cavities;
and simul taneously perform ng the processes of conpression-nolding the
optical nenbers and bonding the optical nmenbers to the Ilight-emtting
parts, to forma light emtter including the light-emtting part and the
optical restrpaively] 0007 proct$ divdospresthe ntoldiny dint t@nprassi@dmatdisotheiresin tnhie

af orenenti oned technical problemalso provides a nethod of formng a |ight

emtter, usiitg @ fhdiRgoicel hivelbeti RYtHePPREcsAnd dIBElly Bf@Sng ke LOHMANT a
| i ght enltter This nethod is characterized by the foll ow ng processes:

suppl yi ng baidng alct dfidaPmbmBER, W’Mcthhaa@e Heay 'il{c@\qdﬂﬂmﬁ{)idg(ﬁ Wi(:]i]glh rtheeég'vhfe's g

pants nounted thereon, onto a franme-setting sectlon provi ded in e upper
die, and required 1l n terial ta

t he caV|t?%%9k§H$ﬁ%%bg%|$}p%%cheC%wg@ﬁggﬁamﬁpﬁﬂgﬁﬁ%%Bg? d?%mgﬁm ”H%Eb
vertic S|Id nner, h cavity bl ock having the cavity for nol ding
and b nd -t c?l;‘ﬁ* g’ﬁgﬁy %Srﬂ%r‘ e&?\l}&?‘h@n@ ﬁén%P%ﬁLﬁb’ RErEormezadieinsegersys ahd

i ndi vi dual l'y preSS|n9 the cavity nmouths of the cavity blocks onto the

eni ssi on SUPPIEEE-gpldinge the ghiticanimembses pad t bondingedpe axpiival yenibarst be the
process of closing the nolding die; and imersing the light-emtting 20
parts in ﬁﬂé%méﬁk@}mﬂaﬁaﬁhﬁdaﬂnﬂﬂhﬁﬂmﬁﬂhﬂhﬁﬂgdﬂdﬁ@ﬂﬁﬁﬁﬁﬁghﬂﬂﬁmﬁhd&ﬁgkhhe
light-emtting parts in the process of elastically pressing the cavities,
to resin-epsdpsul ate, within each cavity, an optical part in the optica
menber formed in accordance with the shape of the cavity and thereby form
a light emobter. [0008] 25 In one node of the present invention ained at
sol ving the aforementioned technical 4 problem the nethod of formng a

light ,gmtter The In% & mvenrtllgﬁ %?Iglgd’ qvmg tﬁe Sforerientione {cchmcal problem also

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
15 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,
respectively, in the process of closing the molding die; and immersing the light-emitting
20 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]

25 In one mode of the present invention aimed at solving the aforementioned technical



covering the inner surface of the cavities with a nold release filmbefore
supplying the resin material into the cavities. [0009] 5 In another nbde
of the present invention ained at solving the aforenmenti oned technical
problem the method of formng a light emtter is further characterized by
the processes of shutting off outside air from at the very |least, the
inside of the cavities provided in the nolding die, thus form ng an

out si de- aiProbitit theffethaypb formamg a tlhesh eiote 6 Ginther characterdtddnigy dier prbcosmof he
outside-air shut-off region to maintain the outside-air shut-off region 10
at a requicoedindelyr mecofuriacoimie chO0dOViThendd egent film\befdrt ofppiiine theatsin

sol ving the aforenentioned technical problemalso provides a nolding die
for form agaial inghthe@mititer, which is characterized by: an upper die; a

| ower die facing the upper die; a setting section provided in the upper
die, onto Mﬁb?h a 15 frane wth a required nunber of optical parts nounted
t hereon i£ to be supplied and set; a required nunber of |ower-die cavities

fornmed for the,optical rts, .respectively: cavity blaocks pravided in the
lower die in allbgp?tﬁﬁlaf]f)@escl’ﬁ ngbplé:s‘?l?ériﬂ‘éqn?{m’éaadlﬁeaé‘&i g 6‘&& a?%?r‘?lﬁﬁlon%e of
the cavities; and elastic bodies elastically supporting each of the cavity
bl ocks ufiabe profempaier prefhipdopfeloring aflighhemita e furthervebatacenized bidhat
solving the aforenentioned technical problem the nolding die for formng
a |ight epiocesees dfshiuling lofrouttidr @c fremi, zigte byrydeasplic: insidt efide chvilien frovided
covering the inner surface of the cavities. [0012] 25 In another node of
the presemt thenweidihgndiai fed atrm$gd vhnguititearf Sheaemid@nNedai then forcefully
evacuating air from the outside-air shut-off region to maintain the outside-air shut-off region
10 atarequired degree of vacuum.
[0010]
The present invention aimed at solving the aforementioned technical problem also
provides a molding die for forming a light emitter, which is characterized by: an upper die; a
lower die facing the upper die; a setting section provided in the upper die, onto which a
15 {rame 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,
20 [o0011]
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]

25 In another mode of the present invention aimed at solving the aforementioned



technical problem the nolding die for formng a light emtter is further
characterized by a vacuum nechanismfor forcefully evacuating air from an
outside-air shut-off region which at |east includes the inside of the
cavities to nmaintain the outside-air shut-off region at a required degree
of vacuum 5 [0013] In another node of the present invention ainmed at
solving the aforenentioned technical problem the nolding die for formng
a |light emdchoieal greblewy theenokdhay dietfer fopadhg mlighamittehie foplid: chhrap@rizeditsy @
light-emtting elenent. 10 EFFECT OF THE | NVENTI ON [0014] The present

i nvent i onvhasint echagRef foe tatefely eadcustingafif frérh @RLLidelERr MWl-BE rEA8n which at
manuf acturing efficiency of the product in the case of formng a product

i ght emdgte i S : pght.-em it rt.: and. apt | er.
(L 0 A r oS R SN s SR8 20 30 et Torbe

sectional view llustrating a nolding die for formng a light emtter
according"%%ﬁ%%g&%%gézn%uWﬁVention, the view schematically show ng the

nDIdin% ﬁ@ldLe with the dies in the open state before the light emtter is
formed” FIFg.”2 is a schematic vertical sectional view showi ng the sane
nmol ding die as the one shown in Fig. 1, with the dies in the closed state.
Fig. 3 is a schesatther wedeidathespiesdnsriatentipeinhdwit riglving thaafrernédioned di e
as the one shown in Fig. 1, with the dies in the open state after the
| i ght em tethrcdl prébdemptie nRBdiRg gie #r femingse hghrehiitenie fliileakbhaseatiedal vt ew
illustrating another nolding die for 6

the optical part is a light-emitting element.

10 EFFECT OF THE INVENTION
[0014]

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.

15
BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

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
20 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.

25 Fig. 4 is a schematic vertical sectional view illustrating another molding die for



formng a light emtter according to the present invention, the view
schematically showwng the nolding die wwth the dies in the open state
before the light emtter is forned. Fig.45 is a schematic vertical

sectional view show ng the sane nolding die as the one shown in Fig. 4,
with the dies in the closed state. 5 Fig. 6 is a schematic vertical
sectional viewillustrating another nolding die for formng a |light

em tter adoondg adighoemher pcesdng o eemticpninveieony tewiswhenrahially yhashap ng
the nolding die with the dies in the open state before the light emtter is
formed. Fitig mdlding de sahem@dibeintae %@&1@%‘[@ %icQﬂ@ilg,ﬁ{'eﬁWtéhQY&Hﬁdt he same

nol ding die as the one shown in thé dies in the closed state.
10 Fi 8
die ;g . hel 2 ngfﬁgcs: Eg%gétﬁm\é{% R/E%@Ll s%@tﬁ&rf[ ﬁ\ﬁ@'!a SKB\%Wﬁ%{]ﬁgng&]e}hﬁ&ga@ &8& ?ﬁe

l'i ght enlt i schematic vertlcal sectlonal Vi ew
of |ight- & \?}mﬁagd% @égcﬂ%ﬁﬂiéﬁcgﬁmj%t?rane before a pre-nol di ng process,

Fig. 9@? is a schenatlc vertical sectional view of the frane

(1ighteni ttin§'edéviscesyheseatsr eertierd sipamhyicahdlustrinengnghacagkingrig. fog( 3)
is a 15 schematic vertical sectional view of the frame (light-emtting

devi ces) &frmere @ ehhehidiengeccandng botidi mesept nves®y, dredviBivgehdiadicalls skwwing
schematic vertical sectional view of the light-emtting device. Fig. 10 is
a schemat the mdding céd wike diel deaih thd @wnafatd bt tenti gt @psitdros fpghedy a
conventional nethod and mounted on a frame. 20 EXPLANATI ON OF NUMERALS

[0016] 1 ... LightiEmdiehage D@Mbé’l%e&lonal viEh anBvRe s @nMhdidng A0d Bepdi ng
Process 25 3 ... Em ssion Surface
shown in Fig. 6, with the dies in the closed state.
10 Fig. 8 is a schematic vertical sectional view showing the same molding die as the one
shown in Fig. 6, with the dies in the open state after the light emitter is formed.
I'ig. 9(1) is a schematic vertical sectional view of light-emitting devices mounted on
a frame before a pre-molding process, Fig. 9(2) is a schematic vertical sectional view of the
frame (light-emitting devices) before the molding and bonding process, Fig. 9(3) is a
15 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.
20
EXPLANATION OF NUMERALS
[0016]
1 ... Light-Emitting Device
2 ... Frame before Molding and Bonding Process

25 3 ... Emission Surface



7 4 ... Light Emtter 5 ... Frane after Ml ding and Bonding Process 6 ...

Lens Menber 7 ... Frane before Ml ding and Bondi ng Process

(Ant e- Mol di ng/ Bonding Frane) 5 8 ... Franme after Ml ding and Bondi ng
Process (Post-Ml ding/Bonding Frane) 11 ... Mlding Die for Form ng Light
Emtter 12 ... Fixed Upper Die 13 ... Myvable Lower Die 14 ...
Franme-Setting Section 10 15 ... Frane-Fixing Means 16 ... Lower D e Body
17 ... Cavity #8..LightCavitey Block 19 ... Base 15 20 ... Cavity Elastic
Menber 21 ... Lower Die Elastic Menber 22 ... Cavity Mouth 23 ... Vertical
Di spenser 24 5.... HrifelaflerRasidmdVaidesdndingdoskks . .. Mol ding Die for Form ng
Light Emtter 32 ... Fixed Upper D e 3§ ... Movable Lower Die 34 ...

Central Die (IgtenmeedhatsPlate) 35 ... Mld Release Film
7 ... Frame before Molding and Bonding Process (Ante-Molding/Bonding Frame)
5 8 ... Frame aficr Molding and Bonding Process (Post-Molding/Bonding Frame)

11 ... Molding Die for Forming Light Emitter
12 ... Fixed Upper Die
[3 ... Movable Lower Die
14 ... Frame-Setting Section

10 15 ... Frame-Fixing Means
16 ... Lower Die Body
17 ... Cavity
18 ... Cavity Block
19 ... Base

15 20 ... Cavity Elastic Member
21 ... Lower Die Elastic Member
22 ... Cavity Mouth
23 ... Vertical Dispenser
24 ... Liguid Resin Material

20 31 ... Molding Die for Forming Light Emitter
32 ... Fixed Upper Die
33 ... Movable Lower Die
34 ... Central Die (Intermediate Plate)
35 ... Mold Release Film

25 36 ... Lower Die Body



25 36 ... Lower Die Body 8 41 ... Ante-Mdlding Frane 42 ... LED Chip 43

... Franme 44 ... Lens Menber 5 45 ... Light Emtter 46 ... Ml ded Frane
47 ... Horizontal Dispenser 101 ... LER Chip 102 ... Hollow 10 103 ...
Mai n Body of Light-Emtting Device 104 ... Dispenser 105 ... Resin
Material 106 ... Frame 107 ... Frane 15 BEST MODE FOR CARRYI NG OUT THE

| NVENTI ON [0017] The best node for carrying out the present invention is
as follows: Fi#dsétl nte-Madingdlanang die for formng a light emtter
according to the present invention, a frame before the 20 nolding and
bondi ng process2 .WIHD @hipequi red nunber of |ight-emitting devices (optical
parts) nounted thereon, is supplied and set by a frane transfer nechani sm

onto the setti ag.__mﬁ% on provided in the upper die; nmeanwhile a required
amount of transparent liquid resin material is dripped by a dispenser into

each of the Io%r”-'(fl;iegs ﬁiae}é'!bte{ es provided for the

5 45 ... Light Emitter
46 ... Molded Frame
47 ... Horizontal Dispenser
101 ... LED Chip
102 ... Hollow
10 103 ... Main Body of Light-Emitting Device
104 ... Dispenser
105 ... Resin Material
106 ... Frame
107 ... Frame
15
BEST MODE FOR CARRYING OUT 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
20 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 transparent liquid resin
material is dripped by a dispenser into cach of the lower-dic cavities provided for the
light-emitting devices, respectively.

25 Next, the molding die is closed to bring the molding surfaces (one cavity mouth) of



|ight-emtting devices, respectively. 25 Next, the nolding die is closed to
bring the nolding surfaces (one cavity nmouth) of 9 the cavity bl ocks, each
bl ock having one |lower-die cavity, into €ontact with the em ssion surfaces
of the light-emtting devices, respectively. In this process, the eni ssion
surfaces are elastically and individually pressed onto the nolding
surfaces of the cavity bl ocks by the el astic nenbers, respectively, whereby
a 5 requitheervidiiocksr easturiecli bavimgliond dwedridie applyi edo tcontabewitle shmernssivai ned
in each cavity. As a result, a |l ens nenber (optical nenber) fornmed in

accor danceusadehof the lighapeitdig ddviceg avipeytivedy. conpr essi on- nol ded
(resin-encapsulated) within the cavity. Simultaneously, the nolding

surfaces (cavi Ty Ppobsk, 0 chlt@iogav}thdks té{‘é)él&%icﬁ[ﬁand%ﬁ@?duﬁﬁ* b¥s@Abnio the
i ndi vidual ly pressed onto the em ssion surfaces,” respectively, whereby the

10 resin ?xflgtﬁiné %uﬂ%cfge&i 9 Wy t?ﬁﬂo&&? / ?l%vkl%i%;téc;ﬁlfﬁl]agissg irgs%lelct}/veﬁzpdwhere V. 4

i ndi vi dua pressed onto each”em sSi on sur esin contarned’in the

hoIIowsfoQg§d i n the,liﬁht-e lta%sg_deyigg%. Thus, the |lens nmber that is
conpr essi OHLHEY &Y RITHIT R L geh! 13PPIEd Fo Hifeds i FpEnedein €61 GAVIShr¥Sate to
create a light emtter (product). After a period of time required for the
resin to F%P@é%eﬁ%@e%’lb@p&@@}?altm@n%} wrmed i accpislanceswvigh dsesbapvofobe savityds
frame after the nol ding and bondi ng process with the | ens nenbers bonded
to the enfespigssigumplicd{resin-dicapsuiaghl) vethirt the ngvigevi ces, respectively.

[ 0018] As described previously, by using the nolding die for formng a
light emtter Sacdeneuiy,tidetiheldieeseftices MYAMT @Buthk] of ShOQASSIHPIBkE are

si mul t aneously performthe processes of 20 conpression-nolding the |ens

merber angaQRAGY AEJ thEyRIBAS %%&dn&ﬂpQﬁe e@shiad hlg, |rés%§<g%’v%?ét\ﬂ%féeb%?%

consisting of the light-em'tting device and the |ens ne n

?Lgi gilggé?égg&%; i@q{gr&eﬁﬁ% *vivﬂhi'ﬁheeacﬁ %ﬁ\?mp {s éli’s%oﬁf%ﬁé’ned‘ 1tnid9vri]<%|1all§xp%gépsclec? Oiiltg e\ﬁgil ch
emission surface (the resin contained in the hollow formed in the light-emitting device).
Thus, the lens member that is compression-molded within cach cavity is bonded to the
emission surface to create a light emitter (product).

After a period of time required for the resin to harden has elapsed, the molding die is
15 opened to obtain a frame after the molding and bonding process 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 simultaneously perform the processes of
20 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.

25 Thus, in the case of forming a light emitter (product) consisting of a light-emitting



conpressi on-nol ding the | ens nmenber and bondi ng the sane | ens nenber are
sequentially perforned. 25 Thus, in the case of formng a light emtter
(product) consisting of a light-emtting0l0 device (light-emtting part)
and a |l ens nenber (optical nmenber), it is possible according to the
present invention to efficiently inprove the manufacturing efficiency of
the product (light emtter). 5 FIRST EMBODI MENT [0019] The first

enbodi nentdeyte {Iphit-pmésan paithuea leom nicsnlive (@iticalf nenbdgtiais mdsible achedinagd s of
the figures illustrating the enbodinent. Figs. 1, 2 and 3 show a nol di ng
die for fdrerpregena ihvaghibn e dfidendsainplodt ng: disgufaofuring @éioadyt aherusbYuCt
nol di ng and bondi ng an optical nenber) according to the first enbodi nent.
Fig. 9(1) (ightusittat.es the process of pre-nolding LED |ight-emtting devices
(light-emtting parts) used in the present invention. Fig. 9(2) is a frane
before the nol di ng and bondi ng process, on which the LED light-emtting
devices used in the present invention are nounted. 15 Fig. 9(3) is a franme

after %hegggﬁgpﬂﬁﬁgﬂ Eggding process, on which light emtters (products)
to be for 9 nt invention are nounted. Fig. 9(4) is the LED
l'i ght eni{ter (product) in the present invention. [0020] [Details of
Light-Eni(Fnﬁb Device (Light-Emtting Part) and Light Emtter (Product)] 20
The process of Ere-nolding the LED light-emtting device 1 (light-emtting
part) used i nThhérprededimdnvé tic pasdans inventéinnafheeinadies detaibedon dierigsiFiod .
9(1). As shown in Fig. 9(1), the process of formng the LED |light-emtting
devi ce 1 the figures illustrating the embodiment.
Figs. 1, 2 and 3 show a molding die for forming a light emitter (a molding die for
10 simultaneously molding and bonding an optical member) according to the first embodiment.
Fig. 9(1) illustrates the process of pre-molding LED light-emitting devices
(light-emitting parts) used 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.
15 Fig. 9(3) is a frame afler 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)]
20 The process of pre-molding the LED light-emiiting 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

25 hollow 102 with a resin material. As a result, the LED light-emitting device 1 in which the



i ncludes 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 tihe 25 hollow 102 with a resin
material. As a result, the LED light-emtting device 1 in which the 11 LED
chip 101 is resin-encapsulated within the hollow 102 is obtai ned.
Specifically, as shown in the illustrated exanple, the LED light-emtting
devi ce | iliD olhpdAl ishesibBicaphilpted Odthimthe helitw|10pw dBAndéd resi n- encapsul at ed
can be obtained by dripping a transparent liquid resin material 105 froma
di spenser 104 isptefitdls, hokHoow hQBe andirhbe Bxamplel B MR fg-chtindakdgpi ng)
the resin material. This light-emtting device | is designed to emt |ight
fromthe Wigshonm - - ' ( I |
turned on g O g e g URETL R R D6 e e Popidiel tah BE Bl Wnhe
process. I JLame. 2. (which, |. reinafter call.ed. t he

"ant e- nol glmnagf Ii)dcljn i Iﬁéldf Ir(eglrl%émvzzﬁlglcgﬁsﬁglpsa gErepse L@ema(bgie(léo.“@.w 1@panskihgh
frame ﬁr | ead {qran@% O‘Hﬁwhi.cg a required nunber of light-emtting devices 1
jointed PEFEOKEE QF BUAGURRIEAC rgnaietial) shows a frame 5 after the nol di ng
and bonding process. This franme 5 (which is hereinafter called the

" post - mol di ng/ BERdighgemiging desice doissdesignedto emé Hghafeni e comsihisotas 3
requi red nunber of light emtters 4 are nounted. The light emtter 4
(product ) whasthstildh chip 181 $othehoilowi 02 gmed(4) , is formed by providing a

| ens nenber 106 on the em ssion surface 3 of the light-emtting device 1.
The post - ol di rE bondiegsfa aRe 2 WebR HensiBRY fathdnd ek o8fss! TERg st ers
4 is used as a surface light source. As stated earlier, Fig. 9(4) shows

the 1ight oMl kerdhdiRl 244 e ‘gaﬁf?v\%llﬁgdﬁfgtglﬁcg{dln{ J]fganrlrcg cbg%%‘éflé b 1@909§c\(é.ce L

I
having the em ssion surface 3 on _ _ ber Formed’=This
i ght iﬁg' LL&E ﬁ%m(elbllz"l?ea!dl szaé)e(mn %v 1%, Pe%mlgc? ?mrlngeroo 'tl%lh’[]—%%itEXg %lg\t/itcésnp jo?t?tgd

r enovi
together are mounted.
Fig. 9(3) shows a frame 5 after the molding and bonding process. This frame 5
(which is hereinafter called the “post-molding/bonding frame™ 5) consists of the frame 106
on which a required number of light emitters 4 are mounted. The light emitter 4 (product),
15 which is also shown in Fig. 9(4), is formed by providing a lens member 106 on the emission
surface 3 of the light-cmitting 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 earlier, Tig. 9(4) shows the light emitter 4 (product) consisting of the
20 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 unnccessary for the final product, from the
post-molding/bonding frame 5 shown in Fig. 9(3).
The light emitier 4 that has been individually separated is used as an independent

25 lght source.



the frame portion 106, which is unnecessary for the final product, fromthe
post - nol di ng/ bonding frame 5 shown in Fig. 9(3). The light emtter 4 that
has been individually separated is usedijas an i ndependent 25 |ight source.
12 Accordingly, the first enbodinent is a nmethod that uses the nolding die
shown in Figs. 1, 2 and 3 to formthe post-nolding/bonding frane 5 shown in
Fig. 9(3) [and the light emtter 4 shown in Fig. 9(4)] by sinmltaneously
per f orm ng t he Apcosbaspshofistcorpdasgit ona mdildidndat tees lilensohBnddiec Boon it he
light-emtting device | nounted on the 5 ante-nvolding/bonding franme 2
shown in Fig. 19 &)d andfdende pgsitheding®nomatiemess skl Fig(genfiguiatdion of
Mol ding Die for Formng Light Emtter) The nolding die | % for formng a
l'ight em thfer(a mBbehNG, dirg: f gyl Lang g a Lafe 1My} 1 LED
[ Gnt- omi (. devroo) Shouk i pUpr g {HgREty PRHELAGe T dROtiRe
descri bed ' [ S int il lustrated exanple includes a
(i xed upperHEsTRL Ol Kby a8 ohdfe bt FhihE B Fe Thdrhdy h 188 The
upper and_|ower dies 12 and 13 are. proyided with a heating nmeans (now
shomn)%fo?mﬁ€§F9W§E?Hé“E%&”ﬁﬁ@?ofﬁ18 H§§§g@86§gmﬁﬁbﬂﬁéﬂ“r?%ﬂ%%ﬁature and

al so a cl anpi ng neans (not shown) for clanping the two dies 12 and 13 by

15 a requﬁﬂE&]clanping pressure. In the nolding surface of this upper die
12, a frane-setting section 14 is forned, on which an ante-nol di ng/ bondi ng
frame 2 wi@dmiuratiqniof dthldinghse f(rthoremgitnglitiniitehust rat ed exanpl e) of
light-emtting devices 1 nounted thereon is to be supplied and set. The

ant e- nol di ng/ boheinngdifip ane 12 fslafbrla@ngsupghi editeRnda $R31diaR dibensehlihi@osgetion

14 of the upper 20 die 12 with a frame-fixing neans 15 such as netal clips,

with the gm@si o0 SHhARCH BEBMidhiemitting device) shown in Figs. 1, 2 and 3 is hereinafter
10 described.

The molding die 11 shown in the illustrated example includes a fixed upper die 12
and a movable lower die 13 facing the upper die 12. The upper and lower dies 12 and 13 are
provided with a heating means (now shown) for heating the two dies 12 and 13 to a required
temperature and also a clamping means (not shown) for clamping the two dies 12 and 13 by

15 arequired 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 1 mounted therecon is to be supplied and sct. The
ante-molding/bonding frame 2 can be supplied and set on the setting section 14 of the upper

20 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

25 cavity blocks 18, each of which can individually slide in the vertical direction (or the



light-emtting device | directed toward the |lower die 13 (i.e. downwards).
The lower die 13 includes a | ower die body 16 and cavity bl ocks 18 each
having a nolding surface in which a cavidty 17 for nolding and bondi ng an
optical nenber is forned. For the lower die body 16, there are a required
nunber (three in the illustrated exanple) of 25 cavity blocks 18, each of
whi ch can individually slide in the vertical direction (or the 13 clanping
di rect i onylanpEnglirdctipe). descri bed later, the molding die in the illustrate
exanple is designed so that the |l ens nenber 6 (optical nenber) will be
conpr essi on- nol/dedill bedéseribat bpsythatradiingwdié i thetilesteay examlld is dB&ned so
resultant |lens nenber will be a convex |lens having a required 5 shape in

accor dancenatiichieh neh@dkbr@pianaReniRt) deps avhbibssloh- bRl (l‘ésinaélﬁgpska%tedg
described |l ater, the |l ens nenber 6 can be bonded (in the attache state)

to the emw%ﬁiilpﬂlesd%ﬁ?cl@. 30 e NEnd 1%9{‘5{@%' &jilﬁl%edae&iwﬁ%( #ex hgar\]/glgleli ![l;és/qu}ﬁs?d

har deni ng during the” conpressi on-no |nge% 0Ccess W

[0022] . 1Q The | ower die. includes: a base 19 Located in the |ower
portionf ofghatpﬁén ?C(S:\Weianij‘? ‘é@ﬂ@fc m%‘éﬂﬁ%ﬁ?f‘”&q %@ﬁ? ‘éav%r]dlger s 20, such as

conpr essi on spring?, provi ded_between the base 19 and the cavity bl ocks 18
for produci ng & Biladsq be deesibe datein deplsnamsgibeopcan barpnded Gnehe gitached

el astic nenber 21, such as a conpression spring, provided between the base
19 and t hetate) bvide caisidpoy(ads3 abtha lghf-tmitiipdevad) Ushemyg it hedposgd turorg tbé t he
nol di ng surface. 15 Thus, the present nolding die is designed so that the
cavity bl caksredsBonaimbldileprobasdiviihtiumklcyviandy. el astical Iy bi ased upwards
(toward the upper die) by the elastic nenbers 20 when the upper and | ower
dies 11 (f@2and 13) are clanped together. The nolding surface side of each
cavity block 18, including the mouth 22 of the cavity 17, will be

ndivhdual |y prenaedoloneleo s RF0SAL FORERSABRTS RPIRHE GRS 3 o

the light-emtting devic

cavity elastic members 20, such as compression springs, provided between the base 19 and
the cavity blocks 18 for producing an elastic pressing and bonding force; and a lower die
elastic member 21, such as a compression spring, provided between the base 19 and the
lower die body 16 as a buffer for adjusting the position of the molding surface.

15 Thus, the present molding die is designed so that the cavity blocks 18 will be
individually and elastically biased upwards (toward the upper die) by the elastic members 20
when the upper and lower dies 11 (12 and 13} are clamped together. The molding surface
side of cach 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

20 arequired 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

25 device is mounted and their emission surfaces).



20 a required elastic force. The previously described configuration is
intended to efficiently prevent a gap from being fornmed between the
nol di ng surface of the cavity block 18 aad the em ssion surface 3 even if,
for exanple, the light-emtting devices 1 nounted on the frame 106 are
uneven in their height (or in the distance between the surface of the
frame on which no light-emtting 25 device is nounted and their em ssion
surfaces). 14 Thhasthetrhiesepr ewdding nibd o degighed 0 sffdsitbnpaven efifii e ntdy
prevent resin burrs from being fornmed between the nol ding surface of the
cavity bl deinglBmiddiaivedi ehel@bldandsirhiee EMhe 5407 HUE a8 §loveanid: | hesrbye
efficiently inprove the manufacturing efficiency of the product (light

em tter AkmiBioMNgRfkdS URPeRerafld HRYEN Yy diy O\)jezti'énlqléé‘l%?&{lﬁn%? gﬁ‘fﬁ?&gﬁt&gﬁ& her,

the lower die body 16 is elastically pushed upwar toward the upper die)

by the lo e el LCcpymenber 21, whereby the nol ding surface of the
| ower die$@%@y(§%ﬁf%§&gﬁndie 13) is brought into contact wth the em ssion

surface 3 of t light-emtting devi I ppli.ed and set on the ypper die

12. Thus, the S@%‘?‘”‘t‘ﬁ% PP PHAORGH Uy STF { ACE DATPHEOESHER Utk EWSo#y PO can

be elastically 10 adjusted. In the illustrated exanple, the face width of

the |ight 1@ ¢lastisyluvshed upwaids (ieavard e vaper dipebyethic dewerndis glapticmedbi 1,

| arger than that of the nolding surface of the cavity block 18. It is also
possi bl e whebnerseldingvakiace betheilatdr df badyel Modeemdje $ 8y fsaceughf intdeorntavi ty

block 18 larger than the face wwdth of the light-emtting device 1 on the

si de of théhehd sglssionSUrfh@ce oBthe lidht-ERQABY ddhe: URREHcANEd Isevg! thdivpperadie
provided with a frame conveyer nechani sm conveying the

ant e- nol di ngf QN heNsitloAY e n‘%!&lf‘ﬁﬁasuff%ww 8¢ 194Ebele ylc)f%@%l' ﬁéfbltagtlcg% .

S
devices | nounted thereon, onto the setting section 1 e upper
and a]bragﬁuﬁgkeout mechani sm

In the illustrated example, the face width of the light-emitting device 1 on the side of
the emission surface 3 is larger than that of the molding surface of the cavity block 18. It is
also possible to conversely make the width of the molding surface of the cavity block 18
larger than the face width of the light-emitting device 1 on the side of the emission surface 3.

15 [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

20 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 dic, with the light-emitting devices 1 (or the
emission surface 3 thereof) directed downwards. The frame takeout mechanism is configured

25  so that it can remove the post-molding/bonding frame 5 from the setting section 14 of the



for taking out the post-nolding/bonding frane 5, although neither of these
mechani sns are 20 shown in the figures. The frane conveyer nechanismis
configured so that it can supply and setjsthe ante-nol di ng/ bonding frame 2,
with a required nunber of light-emtting devices 1 nounted thereon, onto
the setting section 14 of the upper die, with the light-emtting devices 1
(or the emssion surface 3 thereof) directed downwards. The frane takeout
mechani smupgercinf i gured 25 so that it can renove the post-nol di ng/ bondi ng
frame 5 fromthe setting section 14 of the 15 wupper die. [0024] (Process
of Suppl yijoge4and Conpressi on- Ml ding Resin Material) The upper and | ower
dies 12 and 13 are also provided with a vertical dispenser 23 5 (resin

mat eri al §p@9&%Opg&&ﬁﬁhgghdEgﬁmgggﬁghgggﬁgﬁ&g%hgggﬂgqount of transparent

liquid resin materi'a into each o cavities 17 fornmed in the

| ower - di e cavi bl ocks 18. The di.s er 23 is canfigured so.that it _can
drip a requireg%gﬁﬁﬁﬂtmggbﬁﬁhﬁgﬁggéﬁgqiﬁpaﬁﬁﬂ}?ggﬁﬁlH&ﬁé?wgpuéﬂ“WﬁWﬁrg ch
of the cavities 17 (mouths 22) provided in the cavity blocks 18. 10 The
resin 24 U§Sipate SeRplY meghaiive) foe dripping sireavined 4BwUBY §F raaspaeiilineid regri n
pressure can be applied to the resin 24 in the cavity 17 by elastically
pressi ng thé&Ersbldintgeanhrof duecagfties il héoromdiin hebbwekdig 8avitychlocksig. t he cavity
nmouth 22 onto the em ssion surface 3 by a required elastic force in the

process of cl aifhe dgptagethes colfuupper thanid chewep Hicgsird@ambeht 3. raf§padent
result, a lens nmenber 6 (a hardened body) having a required shape in 15

accor dancgquiti it RatesinpRe; - QRVdatX; ' Q0
qi it PM@tePi in®d edch@raa datvﬁﬁeéL?"li Yﬂlb&til?@)&ﬂ%ﬁ%ﬁ% tggc%%ﬁgﬁp ed

o
within the cavity 17. Wen the upper and | ower dié€

t oget her, ;g he nol ding surface (cavity nouth 22) of the cavity block 18 w ||
be elastically pressed onto the em ssion surface

10 The resin 24 in the cavity 17 can be heated. Simultaneously, a required resin pressure
can be applied to the resin 24 in the cavity 17 by elastically pressing the molding surface of
the cavity block 18 including the cavity mouth 22 onto the emission surface 3 by a required
elastic force in the process of clamping together the upper and lower dies 12 and 13.

As a result, a lens member 6 (a hardened body) having a required shape in

15 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 1 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

20 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

25 cavity 17 and bonding the same lens member 6 to the emission surface 3 by elastically



3 of the light-emtting device 1 by a required elastic force. As a result,
the resin 24, which is hardening wthin the cavity 17, wll be elastically
pressed onto the em ssion surface 3 of tige 20 light-emtting device 1 (the
resin 105 in the hollow 102) at the cavity nmouth 22. Thus, the |ens nenber
6 that is conpression-nolded wthin the cavity 17 wll be bonded in the
attached state to the em ssion surface 3. As just described, with the
mol di ng dipeessthpwie inldRigysirfate oPthamevigy blotk il 8 ipbsBhbihe mauth 82 miikitcannedus?y
performthe processes of conpression-nolding the Iens menber 6 within the
25 cavity okt tanembai sagath® o artidhessitibgbericd 1 (RHikamiinh $aippy susface 3
by elastically 16 pressing the nolding surface of the cavity block 18

i ncl udi ngelhg Rt h 22 of the cavity 17 onto the enmission surface 3 of the
light-emtting device 1 (light-emtting pact) by a required el astic force.
Ther ef or e, ne the ocesses of

and 5 bond; ng HE Sunds FAkP e S0 A BERER Y AR e e 2 SRR R he
first n t he heatln ns i s en I ze e heat .t hereby
gener at ed%arcgﬁm@rrsm s R ELDS IR @repyslésret lqdriaﬂgfp@%%tqurlaﬂrd resin
material supplied in the cavity 17, causrnq the liquid to harden (or
solidify). [0038)en thoheavimgrnennsis metgriadgiieight theiehy gereratmi exdiglly iagreatsonn
in Fig. 1, the ante-nolding/bonding frame 2 with a required nunber of

| i ght - em thei nigpodigy o€ € tramvpanohteldy tidh esseomaiesiab sgplicd dn drdeaséiy 1Gntasirigethe
setting section 14 of the upper die 12 by neans of the aforenentioned
frame conugyero headarsendilganwhile, a required amount of transparent
liquid resin material 24 is dripped by the dispenser 23 into 15 each
cavity 17(ﬁggpth 22). Next, as shown in Fig. 2, the upper and |ower dies 12
and 13 are clanped together SO

10 (Method of Forming Light Emitter)

Firstly, as shown in Fig. 1, the ante-molding/bonding frame 2 with a required number
of light-emitting devices 1 mounted thereon is supplied and set onto the setting section 14 of
the upper die 12 by means of the aforementioned frame conveyer mechanism. Meanwhile, a
required amount of transparent liquid resin material 24 is dripped by the dispenser 23 into

15 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.

20 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,

25 The previously described process of elastically and individually pressing the molding



that the nolding surfaces (cavity nouths 22) of the cavity bl ocks 18 having
the cavities 17 are brought into contact with the em ssion surfaces 3 of
the light-emitting devices I, respectively. 20 In this process, the

em ssion surfaces 3 are elastically and individually pressed onto the
nol di ng surfaces of the cavity bl ocks 18 by the elastic nenbers 20,
respectively, whereby a required resin pressure is applied to the liquid
resi n mat epifades pehvity neadhs avifttye diRity biscka 18estd the ehfissidrensfanenberusés ther med
in accordance with the shape of the cavity 17 is conpression-nolded wthin

the cavi t yeshv(2425vible ista@ltn@pSvithid @8 € &eﬁﬁ? P! RaRSSHeREd 8hd3hd &Rlsiyn dnthee
individually pressing the molding 17 surfaces (cavity nouths 22) of the

cavity bl ackseshB om0 hbe engsi Orhes Ul B%Cﬁl%n?bef:aHSQ%tt he c&ﬁ egﬁl&izﬁbldc)ﬂm' ch

is hardening within'each cavity 17, e pressed onto ssion surface

(r esi ne endaatior Qs Wby %aa‘—@ﬁaﬁ”s I i5iaed t%ﬂﬁaega%e%??ﬁéa%%%tg&%ﬁe e

surfacg 3.t g creat the 5 light emtter 4. After a period of tinme required
for the r 88 FMIECHEr den has el apsed, the upper and |ower dies 12 and 13
are opened as shown in Fig. 3 to obtain the post-nolding/bonding franme 5
with the | ens Aebarrergdydritded raqiehdorthiessiinrio dardeadas epedd, threupper and
light-emtting devices 1, respectively. 10 Finally, the frame portion 106,
whi ch i s Uweckssél ynd dB arbepbimiabs groeduit Figi § oubtdndhe pesmnddinkhomiinhe
post - nol di ng/ bonding frame 5 to obtain the light emtter 4 (product) with

the lens member whhfe n@d @emb&ie d beHikd eiithd bngsidawufBect. 3 Thug, ligMlhiding
nolding die Il for forming a light emtter, it is possible to

S|nultaneg&§&%1pﬁﬁﬁgﬁﬂ%lhe processes of conpression-nolding the | ens nenber
6 and 15 bonding the same | ens nmenber 6, whereby the light emtter 4 with

the | aRs nenbe[“ln%lly, the frame portion 106, which is unnecessary for the final product, is cut and
removed from the post-molding/bonding frame 5 to obtain the light emitter 4 (product) with
the lens member 6 formed on the light-emitting device 1.
Thus, with the molding die 11 for forming a light emitter, it is possible to
simultaneously perform the processes of compression-molding the lens member 6 and
15 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.
[0026]
As described previously, the method using the molding die 11 for forming a light
20 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
hight 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

25 sequentially performed.



nol ded and bonded on the light-emtting device 1 (em ssion surface 3) can
be efficiently fornmed. [0026] As described previously, the nmethod using
the nolding die 11 for formng a light ;20 emtter according to the first
enbodi ment can sinultaneously performthe processes of conpression-nol di ng
the I ens nmenber 6 and bonding the sane | ens nmenber, so that the |I|ight
emtter 4 consisting of the light-emtting device 1 and the | ens nenber 6
can be nore eflhugi entthy char médotrhimg ihe tiple ewnwent i (PrakcG asaswtgr efthe
processes of conpression-nolding the | ens nenber 6 and bondi ng the sane

| ens nmenbeipherditigng dbvis@quUaTHhi- @z'nthf%)%raft?raH@C{hc 1&s ToKSer Bn(oﬁlnﬂ@a C;?a?t? Afis
formng the light emtter 4 (product) conS|st|ng of the light-emittin

device 1 gl)ésgm a%%lmdg,n% R tf)lSla@ﬁ%)Blgﬁ 1dnENg mg%glly er(ll?o?)\}' ﬁ?cl n%"f]i{lf'a):lh’uuh& s

possi bl e ccordlng tothe first e ment to cie nprove t

manufacturh%%1110 f@kaﬁétﬁﬁ»é?n%ﬁb duct (light emtter 4) 5 [0027] As

descri bed“ear di ment, one cavity block 18 (cavity 17)
is hxﬁ y and i ndi vidually pressed onto each light-emtting device 1
nDunte ke frame 106. Therefore, for exanple, in the case where the

em ssion surfaces 3 of the light-emtting devices 1 are at different

| evel s, when t he dgspredagrdlidrowe thedfiess carbediptcatped tcogetied 18 Heavli® 1dlidi ng
surface of the cavity block 18 will be adjusted to the proper position by

t he el ast elasticayraed iiR@vidsolyt fradsed berorsatidiipe:-anitdRc®si@fl hbenwavhile Phaeks
18 will come in contact with the em ssion surfaces 3 of the light-emtting

devi ces 1104, 3RRSSLY R ¥xartPle SinTBaBSse Ar&XR! @?«ﬂu@s% ﬁ%lcleﬁ ofmaﬂi htt Bﬁmﬂﬁ%sent
nol di ng di e can eff|C|entIy prevent a gap from being forned meen t

mol di ng syrfiace of &RerGay 1%:%1?,'\«91%?1 A8 U%ch énbi lower dies are clamped together, the

10 molding surface of the cavity block 18 will be adjusted to the proper position by the elastic
member 20, so that the molding surfaces of the cavity blocks 18 will come in contact with
the emission surfaces 3 of the light-emitting devices 1, respectively.

This means, as explained earlier, that the present molding die can efficiently prevent
a gap from being formed between the molding surface of the cavity block 18 and the

15 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

20 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.

25 This configuration allows the lens member 6 molded in the cavity 17 to be efficiently



15 em ssion surface 3. Therefore, resin burrs are efficiently prevented
frompenetrating into the gap between the nolding surface of the cavity

bl ock 18 and the em ssion surface 3 fromgthe cavity 17. Thus, according to
the first enbodinent, it is possible to efficiently prevent resin burrs
frompenetrating into the aforenenti oned gap and thereby efficiently

i nprove the 20 manufacturing efficiency of the product (light emtter 4).

[ 0028] | nrelhesedl imost thenivagi Yemefer fotthe scpabaibddmtm)use a nold rel ease film
Specifically, the nold release filmis designed so that it can conformto
the shape of the nolding surface of the |ower die 13 and the cavities 17
of the cavity blocks 18. 25 This configuration allows the | ens nenber 6

mol ded i n gFaeyeRvENIBObIMEyPe efficiently 19 released fromthe cavity 17
(refer to the second enbodi nment). SECOND EMBODI MENT [ 0029] 5 The second

enbodinenimk% herei nafter described using Figs. 4 and 5. Figs. 4 and 5 show
t he nol di ng ﬂe for formng a light emtter according to the second

embodi nent (a ngolding.die for sjnultaneously nolding and bondi ng an opti cal
menber )’ Thi s rBF aFREY amEodel sherepaligpaert ekt caddower di es, |n
which a nold release filmis additionally used. 10 The basic configuration
and ot her feat %8s 4omdt hehens|ibe meplding diodorf Srmingga dight ghitter exiartimg to the
according to the second enbodi mnent are identical to those of the nolding
di e accosding cirbotiheerft i (a sholdinpodicnentsimilpgeeisdy erolding HansbpatEesalstic e
al so used in the present enbodinment. The nolding die in the second
enbodi menmehfedeshig ARALE JRCIINGE of DFpe? & Biral and lower dies, in which a mold release

film is additionally used.

10 The basic configuration and other features of the molding die for forming a light
emitter according to the second embodiment are identical to those of the molding die
according to the first embodiment. Therefore, the same numerals are also used in the present
embodiment.

The molding die in the second embodiment is designed to achieve the same

15 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

20 (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 dic 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.

25 As in the first embodiment, the lower die 33 has cavity blocks 18 (cavities 17) fitted



15 operations and effects as in the first enbodi nent. [0030]

(Configuration of Molding Die for Formng Light Emtter) The nolding die 31
for formng a light emtter shown in Figg. 4 and 5 includes a fixed upper
die 32, a novable Iower die 33 facing the upper die 32, and a central die
34 20 (internediate plate) provided between the upper die 32 and the | ower
die 33, with a nold release film35 stretched between the central die 34

and the | omere ldver &3.bodNecPlhadclRhBASRIdbld MudR:r Caoh Bevisandwi sAE chatgen
the lower die 33 and the central die 34. The film can cover the inner

surface okydfagcEayhh ¥aldc hBmBECQ) dance with the shape of the cavity 17. 25
As in the first enbodinent, the |ower die 33 has cavity blocks 18 (cavities

17) fitted 20 i e, I die bady in a yertically slidable nner
each cavity b|égEf%3T%83@ﬁgggﬁg* ﬁ%%eiﬁB%%rWe eﬁ§“§% 8¥Q%¥F¥nhﬁ%ﬁg$;%%? The
ant e- nol di.ng/ b ing frane 7 used . in the second enmhodi ment consists, of a
frame 107 ﬁég‘?gfdﬁ(erﬁgt Ehﬁn%ﬁ a’jﬁ@n% (O Iii’eé%%‘?’ﬁlé}r@j“ Wit RV CH g iee P niEhbemitgne
light-emtting 5 devices 1 (light-emtting parts) nounted thereon. A

post - mol digg¢sondighgemiting party)imeuntedhbefeoand poFmiding/pdiding Game 8ricttbes 4)
can be obtained by nol ding and bonding the |l ens nenbers 6 by neans of the
nol di ng diremshidMinwith thé dight 4mdtreds B) cihdte dlsaihed aymoking sav bbydinptiichle2? can
be elastically pressed by a required elastic force onto the en ssion

surface 3neinbeRe by @bimseTiiid modindayt S vn AU 8dngs. the 10
ant e- nol di ng/ bonding frame 7 supplied and set on the upper die 32. A

Lol ot SRR Al S R P4 000 T g
(1m0 G088 Pl ip ' ot o 0

10 ante-molding/bonding frame 7 supplied and set on the upper die 32.

A required amount of transparent liquid resin material 24 can be dripped into each
cavity 17 covered with the mold release film 35. The mold release film 35 allows the lens
member 6 (optical part), which is compression-molded within the cavity 17 in accordance
with the shape of the cavity 17, to be efficiently released from the cavity 17.

15 As just described, the molding dic 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

20 can be performed simultaneously.

[0031]
(Method of Forming Light Emitter)

The initial 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-seiting section 14

25 provided in the upper die 32 of the molding die 31. Meanwhile, a transparent liquid resin



wi th the shape of the cavity 17, to be efficiently released fromthe cavity
17. 15 As just described, the nolding die in the second enbodi nent is
designed so that the |ens nenber 6, whipgh is conpression-nolded within the
cavity 17 with a shape corresponding to that of the cavity 17, can be
directly forned (bonded) on the em ssion surface 3 of the light-emtting
device | as in the first enbodinent. This neans, as explained earlier,

that the pravoesdéds ofippiot dndget ine tehsaneneéconred bathdhagndltheclsaadilinelts
nmenber 20 can be perforned sinmultaneously. [0031] (Method of Form ng

Li ght Emi tihes,)as $hewn i Fibad, 1sd @pldirf &é BT (3, 38 and Batis trsdde first enmbodi nent.
That is, as shown in Fig. 4, the ante-nolding/bonding frame 7 is supplied

and set on therf ﬁﬁﬁﬁl o%@§st ésnﬁh tﬁ@?fl 4t Qhbbdimede, RE %'lcﬂ %su@acteg'?ca\m?%{ouq{sé2 2_of

the nolding die 3 e, a transparent |qU| resin materi a 24

|3§ supp| ' %Fglg%g}{ﬁ E)loclgs ES g%%?,jegs’h %&C%Y ﬁloy’ﬁ%‘llgdga\],?\dﬂiﬁglﬁtplgﬁngﬂg éle elﬁggoni

closed ess as.in the first enbodj t he nmol di ng surfaces
(cavity rrﬁ‘& ar?gs 5291‘0 thet gliemidne 14pviged dk 8y #arepris @rﬁe gldficiqrpe. t HRHARAONYY 17 ar e
elastically pressed onto the emssion 5 surfaces 3 of the light-emtting
devi ces | I%Iyllad resuiressHredr aplicd t¢ dregesin 8i eagshtcanieolistorered widhyihiemed radeisn
pressure is applied to the resin in each cavity 17 covered with the nold
rel ease filrhaf35. As a result, within each cavity 17 covered with the nold
release film35, the resin (24) in the cavity 17 is conpression-nol ded

(resi n- encapsulsgteegiult,Nhithih hec eRsyNENRREerdd wikh ticombRIOclAs@HRRBEaReeedh t h
t he shape of the cavity, as in the first enbodi ment. Sinmultaneously, the

resin, whigh ij g %1&'%\9’%”17"9; W, ;F]‘cgélcﬁaﬁlal @V(lésﬂlérﬁaﬁswa? agqntw b i%ﬁ% mc@%xd(

release frim35, is astlca y presse onto the em ssion surface
l'ight- %HIFHI ng; i . .
1 'ormed in accordance with the shape of the cavity, as in the first embodiment.

Simultaneously, the resin, which is hardening within each cavity 17 covered with the
mold release film 35, is elastically pressed onto the emission surface 3 of the light-emitting
device 1 (resin 105}, as in the first embodiment,

As described previously, by using the molding die 31 for forming a light emitter

15 according to the second 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

20 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).

25 Furthermore, as in the first embodiment, the molding die in the second embodiment



device 1 (resin 105), as in the first enbodi nent. As described previously,
by using the nolding die 31 for formng a light emtter 15 according to

t he second enbodi nent, it is possible tgpsinultaneously performthe
processes of conpression-nolding the | ens nenber 6 and bondi ng the sane

| ens nenber 6, so that the |ight emtter consisting of the light-emtting
device 1 and the |l ens nenber 6 can be nore efficiently fornmed than in the
case of then cmicaflyiponaht exaplom baingdiirelad thevden akess&En®§urface of the cavity
conpression-nol ding the | ens nmenber 6 and bondi ng the sane | ens nenber 6

are 20 sequrnti ald te Rafi§sR e acd BUThedefb b, NGsiRANEs Ue EOLEING FrdiRnlel IIm
emtter 4 (product) consisting of the light-emtting device |l and the |ens

nenber 6, pidetlafnPBs ! g‘aa %815%!’69 !ti{&ngl(ain%kéﬁhfg@eg&gg% %&I{??ﬂ% c{]%?i%tear;ﬁh?]%cgérams%n? n t2 |5y

i nprove tﬁe manut acturi’ng efficiency o

Furthernore,. as,i:n the first. .enbodi nent, the noldipg.die in the second.
enbodi ment gl%f G ’Térﬂ}el BENt 173 SBrtgl@tgﬁ]te I?ial@‘gf)"t‘f“r“&neﬁgi‘%y fo(grth‘écﬂ“%é‘?bv@&ﬁ“t he
mol di n surfaqg o%ﬁ}he cavity block 18 and the em ssion surface 3.
Theref%re,emfigélhls PPt imnedetici ent |y prevented from penetrating into the
gap between the nolding surface of the cavity block 18 and the em ssion
surface 3 fromnfit the seenndtembbimes, thhansidehef thepafiact wdanrig @ivéiediveticye afold he
product (light 5 emtter 4) is efficiently inproved. In the second

ermbodi nenteleabdflm 3Si Heeroford, hig: Ay ideyhbdr 6 canbb effenal edeaved Bronheerdalidy 17
rel ease film35. Therefore, the lens nmenber 6 can be efficiently rel eased

from the gantddwiliYtheG@@h&ehswilp skhe ol d release film35. 10 TH RD
EMBODI MENT [0032] The third enbodi nent is hereinafter described using the

nol ding die for formng a

10 THIRD EMBODIMENT
[0032]

The third embodiment is hereinafter described using the molding die for forming a
light emitter (a molding die for compression-molding an optical element) shown in Figs. 6, 7
and §.

5 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

20 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

25 and 8.



light emtter (a nolding die for conpression-nolding an optical elenent)
shown in Figs. 6, 7 and 8. 15 The basic configuration and other features
of the nolding die used in the third emnhodinent are identical to those of
the nolding die shown in the first enbodinent. Therefore, the same
nunerals are also used in the present enbodinent. [0033] [Mdlding Die for
Formng Light Emtter (Ml ding Die for Conpression-Mlding Optical 20

El ement)] An arithedemlmkimigerf4iane tdliraisegodibn thgtitihé i dgrrdeidenENandthislight
frame 43 with LEI) chips 42 (optical elenents) nounted thereon. Each LEl)

chip 42 camike 459%REAGRRSM) 3lide inﬂ)unt%ﬁil e TR %ﬁcyﬂ@ﬂ‘&c@% Roli&AELEd

3
shape in accordance with the shape of e cavity 17,

comae= 95 Lo, Ry DA 3 TS Bl B 2.

constitute 6\{“ 92t_grﬂ5ter 45, and this light emtter 45 (lens nmenber 44)
will be mSUHI%E SOfRd) frame 43 to construct a nolded frame 46. This

mol ded frane 46 will be finally cut at predetermn ned positions to be the

li ght enitter lu8iethidguboyimant, aftet ndrappiarent diqbicdieis npaterigf 24ris drippesinigpar ent
liquid resin material 24 is dripped by a horizontal dispenser 47 into each
of the cabWptijossél Edpprsev#tado eavhtofiehd mwities AV @rdv3jedtihehenolvei dig 13dihe nildifd 2
and 13) will be closed, whereby the LED chip 42 in the light emtter 45

(l'ens medker! d4)addorivedili be alosQl daRf®yWhi NEChehishape @f llhtcsaet Uy wnk! be
conpressi on-nol ded (resin-encapsulated) within the cavity 17 to create the

ST PRt LR i 1o i gt
(resin-encapsulated) within the cavity 17 to create the light emitter 45 (product).
10 [0034]
[Method of Forming Light Emitter (Method of Compression-Molding Optical Element)]
Firstly, as shown in Fig. 6, the frame 43 (ante-molding frame 41) with the LED chips
42 (optical parts) mounted thercon 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
15 transparent liquid resin material 24 is supplied by the horizontal dispenser 47 into cach
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 togeth.er by a required
20 clamping force, with the LED chips 42 immersed in the resin (24) contained in the cavities
17, to compression-mold (resin-encapsulate) each LED c¢hip 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

25 (cavity mouths 22) are elastically and individually pressed onto the surface of the frame 43



Firstly, as shown in Fig. 6, the frame 43 (ante-nolding frame 41) with the
LED chips 42 (optical parts) nounted thereon is supplied and set onto the
frame-setting section 14 provided in thg upper die 12, with the LED chips
42 directed downwards. Meanwhile, the 15 transparent liquid resin materi al
24 is supplied by the horizontal dispenser 47 into each cavity 17. This
process may further include securely absorbing the ante-nolding frane 41
onto the byeht ichgtis endmians 24, wilexby thdr@apppeficrndy lpwentedi £om 1dkifgl Zoramed 13)
are clanped together by a required 20 clanmping force, with the LED chips

42 i mer s @eividdn tanbEfigulidd) ofaRMoMeP8R 113Mnk e &1‘?{‘!11,5 bﬁﬁc ﬁ‘gnzle 450
conpression-nold (resin-encapsul ate) each LED chip 4 hin a

conpr essi on- nolgjng p@ﬁ@@%i( iélgé L <]Q]niﬁ ?cﬁ?o?%l‘lg ALLRg hﬁﬁg@?laspﬁri%\éé&j (?@eu&?[a) é:gg) Afzrlgme

43 for each cavity nout roces of "t he

cavity blocks 18 hayv _ cavities 17 ca mout hs 22

st ) cal 19 StP L Bub fpS Bitegde ﬁﬁfns vttt E#lntcﬁgm%iww%@h%zl
by the eI stic nbers_ 20, whereby the g IS eff|C|entI prevented from
bei ng foor ARBE OhEeviarty { hd sl the h@‘lt%}ﬂﬁ%cﬁé (sroldedransvs) igfoamed and t he
surface of the frame 43. After a period of time required for the resin to
har den ha$8Phpsed, the LED chip 42 is resin-encapsulated in the |ens
menber 44 formed within the cavity 17 in accordance with the 5 shape of

the cavity 17. Thawsjs tdne kdditidnagntéhethad SsHonmll ded ekslained 4Rpardsgf @fidrapird
[0035] There is one additional itemthat should be expl ai ned regardlng t he

third enbagbdiBRE: AASex@raRll A3k 8RE Ish R, obﬁéﬁﬁvéﬁlpﬂlﬁé fﬁ J&l@ltée&%d é}nlg(ﬂﬁngﬁtg st

and second enbodi ments was to efficiently inprove the manuf act urlng

efficiency, 8§){0 ctfhaem)y &O@Eu ﬁ\%‘qnaﬁluﬁg'ug e?ngl#gxoocf]tgc 1% dscp(f LM BRI QﬁhF%mftt(%u sed

illustrated exanp

10 4} shown in the illustrated example. However, in the third embodiment, the study is focused
on the molded frame 46 (light emitter 45), which is created by structurally improving the
previous light emitter 4, in order to efficiently improve the manufacturing efficiency of the
product (light emitter 4).

That is, the light emitter 45 includes the lens member 44 in which the LED chip 42

I3 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 emitter 4).

20 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]

25 Furthermore, in the third embodiment, the molding surfaces of the cavity blocks 18



on the nolded franme 46 (light emtter 45), which is created by structurally
inproving the previous light emtter 4, in order to efficiently inprove

t he manufacturing efficiency of the product (light emtter 4). That is,
the light emtter 45 includes the | ens nmenber 44 in which the LED chip 42
15 nmounted on the frame 43 is conpression-nol ded (resin-encapsulated). This
configuration is obtained by omtting the light-emtting device | fromthe
| i ght eni ttetlagicghoanl individvellf pressed andlilseadna: @ithe dime d#8 Sor Achof diedglly, it
is possible to omt the process of formng the light-emtting device 1 and

t her eby efhipsidnivhotebynicqep i$ pevimalfragtieidan@netd bakeackeQlirfhienf (R paust
(light emtter 4). 20 Thus, simlar to the precedi ng enbodi nents, it is

possi bl e 49 afd fHeGh&BIYouk B SVE: LRBy bIRAYRact uring efficiency of the
product (light emtter 4) by conpression-nolding the LED chip 42 nounted

on the frane 4 of | olding die. 11 used in the third .
enbodiment. 3 (uhrenCEeecl MESP S ApREnEhE (BN TR Rl Bifveuirnin

[ 0036] . 2 Eugﬁh rnnrg% in the th%rd qbodinent, &he nnld}ng sur f aces_ of
the cavi tg‘%’f glesbefse Bumed og thy spuface 4F By Tgee f-hand thateRy 1)L greEsiBw o Be t he
surface of the frane 43 for each of the LED chips 42, whereby the gap is
pr event ed "BPeRFHERS §Ticemge af hetoirdat fight yuitttue®. of the frame 43 and the
nol di ng surface of the cavity block 18. Thus, according to the third

enbodi nent(037t is possible to efficiently prevent resin 5 burrs from being
formed on the surface of the frane 43 and thereby efficiently inprove the

manuf act uring ekfihahepestedihg tehoRfReiugtit (sl habiblce tht ehird Bhnbol@R37 o A% 4N
t he precedi ng enbodi nents, It is possible in the third enbodi nent to use a
mol d rel eggf fichtd £35935).

10 [0038]

The present invention is not limited to the previously described embodiments; the
configurations in those embodiments may be arbitrarily and appropriately modified or
selected as needed without departing from the spirit of the present invention.

[0039]

15 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,

20 [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

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



10 [0038] The present invention is not limted to the previously described
enbodi nents; the configurations in those enbodi nents may be arbitrarily
and appropriately nodified or selected2as needed wi thout departing from
the spirit of the present invention. [0039] 15 In any of the previous
enbodi nments, it is also possible to shut a region which includes at |east
the inside of the cavity, off fromoutside air, then forcefully evacuate
air fromasheowavslaeonlresshidansof f regi on by a vacuum nechani sm such as a
vacuum punp to achieve a specified degree of vacuum and finally
conpr essi ¢fB4mpl d the | ens nmenber (optical nenber) within the cavity in
accordance with the shape of the cavity. 20 [0040] In any of the previous
enbodi nents, i trhkS: Walk ql t s) h Hpplyi ng..of the
Nt ool di ng 11 R R T G r T e R AR g PR skl
di spenser . [Nt [ evio nbodi ments, the | ens nenber (optical
part) hav?Vr[]lé({llggé%ﬂd%llC:a%aaﬁgqgh}gapelmﬁgaﬁgécIgssflé‘urred to be a convex |ens. However,
t he Iergs g@mfr may have various shapes, such 26 as a concave |lens or
Fresnel” | ens”![0042] The resin material used in the previous enbodi nents
was a thernosetting resin, which may be replaced by a thernoplastic resin.
5 [0043] The rd&f iesimpatarial uspdda ﬂilmpllemummgbdiwnémm hend sesivasviach ingui d
resin, which nmay be replaced by various forns of resin materials, such as
a powder etle rapkicad by vgri@subams sfesdinmataniatsheichas e pofvdesil Rgiponouwd garaesinesi n,
granular resin or simlar type of resin, it is

In the case of using a powdered resin, granular resin or similar type of resin, it is

naturally necessary to heat the resin material into a molten state inside the cavities.
10 [0044]
Examples of the resin material used in the previous embodiments include silicon
resing 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

15 oraresin containing a phosphorescent or fluorescent material.



natural ly necessary to heat the resin material into a nolten state inside
the cavities. 10 [0044] Exanples of the resin material used in the previous
enbodi ments include silicon resins andjgpoxy resins. The resin nmateri al
used in the previous enbodi nents was assuned to be a transparent resin,

whi ch may be replaced by various kinds of resin materials, such as a
translucent resin 15 or a resin containing a phosphorescent or fl uorescent
material. 27 CLAIMS 1. A nethod of fGimlkig a |ight emtter, using a
nmol di ng di e including upper and |ower dies for formng a light emtter,
which is characterized by follow ng processes: 5 supplying and setting a
frame, with a required nunber of light-emtting parts nounted thereon,

onto a frame-setti “%% HRAHoLQR f&-ﬁﬁl‘ﬁ% gflghtie%i&%lﬁgﬂl?%?ho‘i’&iﬁ% d%ﬂgclgﬁigg\?ﬁ%%?{ | ng

a required anount resin mater into cavities o ocks

provi ded in,.t l.ower . die.ibn a.verti.cally slidable nner, each cavity
bl ek navievy" ks et e aRulho it Peduengul SEr tur e - 10
closin% t he no[diq? di e; elasticglly and individualL% pressing cavity
mout hs “of the EHRAIYYS HNdcRAEhtoliames8iibna wariret symiger hdight-§HitlRgnlets ng
parts, respectively, in the process of closing the nolding die;

conpr essi BIWUASH diaigprs hetoradsdme-pattinghecéavioivieled irotht oppertdie anptise sippiender s
in the process of elastically pressing the cavities; 15 bonding the

opti cal membeedamudnieli résaymakeeenintongick bdvalities ofehdedblviisprayitidiein te@loiict s
in accordance with a shape of the cavity, to the light-emtting parts,
respecti veleyin d RertitA1B) BliROGESMabferCbRHT dGAY IWodh RESANEhet B8115 FYF hioking aRd

si mul t aneously perform ng the processes of conpression-nolding the optical
bonding an optical member;,

10 closing the molding die;

elastically and individually pressing cavity mouths of the cavity blocks onto emission
surfaces of the light-emitting parts, respectively, in the process of closing the molding die;

compression-molding the resin in the cavities to form the optical members in the
process of elastically pressing the cavities;

15 bonding the optical members, which have been individually 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 optical

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

20 including the light-emitting part and the optical member.

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

25 mounled thereon, onto a frame-setting section provided in the upper die, and also supplying a



menbers and bonding the optical nmenbers to the light-emtting parts, to
forma light emtter 20 including the light-emtting part and the optical
menber. 2. A nethod of formng a light egitter, using a nolding die

i ncluding upper and |ower dies for formng a light emtter, which is
characterized by foll ow ng processes: supplying and setting a franme, with
a required nunber of light-emtting parts 25 nounted thereon, onto a

f r ame- set t'edgfed eginirofpesy indedial mta brshwbpevitieh & carindblatlsoprsvidpd i thgloave2 8
required amount of resin material into each of cavities of cavity bl ocks
provi ded idie trhe venivelly sHileblé I.maanMﬁKeﬁdiﬁadvli% isbdldabligy MRNESLty RAGIIGAY by

bl ock having the cavity for nolding and ondi ng an opticaF nmenber ; cl osi ng
the nol di mendlh@an Spieladsicheal;! y and individually pressing cavity nouths of
the cavity bl ocks onto em ssion surfaces of the light-emtting parts,

respectively, | sQf closing the nmolding die; and inmrersing the
light-emtti ngcf&giﬁn??hc?;’é}q%fcﬁ@ Crhg’si n contained in the cavities and

conpression-nmolding the Light-emtting parts in the process of elastically
pr essi ﬁsé the % St&@UV@P@}G@YI mﬁé@}%i‘?ﬁﬁ@%&é}ﬂ%@&%? oPE AN DERIEPKSANg §1yissign
optical part in the optical nenber forned in accordance with a shape of
the cavit yUEKEs phbedht-roriiag PRghtewattivels, in She Moecsref lebdingfthe orading di;
light emtter according to claiml or 2, which is characterized by a
process ofndovering an inner surface of the cavities with a nold rel ease
15 fil mbefore supplying the resin material into the cavities. 4. The

met hod of formmgegidg gt lgM-EhRBlinAGRAS dhNthet Rshl @bAthe@! in2iheMibGfed Snd
characterized by processes of shutting off outside air from at the very

lleast, ancdmsiedfonholdi tE@Yﬂgﬁé~§ﬁitt§{%0X).hl‘ii§glbitPet & e@loqié?z%tiggﬂgf ipHgHﬁ fftHg% m ng
an outside-air shut-off region, an en 20 forcefull'y evacuating arr from
the oypsi ga%'lt?és,r t pésfnt—éﬁgaLlegt ,' \(?vﬂhltnoeac ¥ c[]atw %/,na;% %%tigaLftpsalndgf M’ optical member

formed in accordance with a shape of the cavity and thereby form a light emitter.

3. The method of forming a light emitter according to claim 1 or 2, which is
characterized by a process of covering an inner surface of the cavities with a mold release

15 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

20  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 dic; a setting section provided in the upper die, onto which a

25 frame with a required number of optical parts mounted thereon is to be supplied and set; a



shut-off region at a required degree of vacuum 5. A nolding die for
formng alight emtter, which is characterized by: an upper die; a |ower
die facing the upper die; a setting section provided in the upper die, onto
which a 25 frane with a required nunber of optical parts nounted thereon
is to be supplied and set; a 29 required nunber of |ower-die cavities
formed for the optical parts, respectively; cavity blocks provided in the
| ower di e rgquitgd viarliee aif| lpwst-ilidativetiaveforeed featie gaticat paid, aekpebiavdyigeavone of
the cavities; and el astic bodies elastically supporting each of the cavity
bl ocks upwakdsrovided. inThe lowdrdiiaigh diverdeally Sidabicn@andr] @lth @i bRk &gEaE di ng
claim5, which is characterized by a nold release filmfor covering an

i nner sur bagefrahe tdagitieavidtd ic/ bodit di b&ither ek Qr JB i, ght.
enmitter according claimb5, E%?ghb?§b§fgg%%g?g%?g§qégddE@(gq®gégﬁ%¥g%c(gnism
for forcegﬂlkﬁ&evacuating air froman outside-air shut-off region which at
| east i ncl ges an inside of the cavities to maintain the outside-air

shut -off region at a required degree of vacuum 8. The nolding die for
formng a light emtter according claimb5, which is 15 characterized in

that the optical part is a_Iight-enitping el ement .
0. The molding die for forming a light emitter according claim S, which is

characterized by a mold release film for covering an inner surface of the cavities.

7. The molding die for forming a light emitter according claim 5, which is
10 characterized by a vacuum mechanism for forcefully evacuating air from an outside-air
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

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



