1 DI RECT MOLDI NG SYSTEM AND PROCESS Fi el d of the
I nvention [0001] The present invention relates to
nol di ng technol ogy and, nore particularly, to a
di rect nol ding system and process for nolding a
substrate with a nolding material. Background of the
I nvention [0002] El ectronic devices are usually
encapsul ated with a nolding material so that they are
i nsul ated fromexternal environnent, resulting in
m ni m zed damages and | onger use lives. For exanpl e,
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Historically, epoxy cohi$ BVARRtYBen favored for
protective |l ens for sem conductor devices. However,
epoxy conpounds tend to stick to the surfaces of the
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epoxy conpounds are used for LEDs, it has been found
that the epoxy l|ens_degraded in optical properties
(e.g., turning opa@@ékgi‘rﬂll}ldlolf@w&wntlﬂnthe |l ens are
used for hi gh power LEDS. [0004] Silicone rubber
materials are good alternative for the epoxy conpounds
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[0063! Ofﬁgulﬁﬁ\?!eoﬁltcl&lggbgﬂ&?”@mﬁ;%nﬁé MRive GRBAUELEZd Y Bl tive lens for
semiconductor devices. However, epoxy compounds tend to stick to the surfaces of the
cavities after it cures; as such, the surfaces of the lens will likely be affected when the
leadframe is segregated from the mold plate. In addition, when the epoxy compounds are used
for LEDs, it has been found that the epoxy lens degraded in optical properties (e.g., turning
opaque or yellowish) if the lens are used for high power LEDS.

[0004] Silicone rubber materials are good alternative for the epoxy compounds
because they have superior optical properties when used for high power LEDs. However,
silicone rubber materials have a low solidification temperature and short curing time. Thus, a
LED with a silicone lens is usually manufactured in a two-step procedure. The silicone lens is
first molded, and then bonded onto the LED to form a LED assembly with a silicone lens.
See, US 2006/0220049 Al. Apparently, this two-step procedure is cumbersome and time-

consuming.

Summary of the Invention



[ 0005] One enbodi ment of the present invention
provi des a nol ding systemfor nolding a substrate
with a nolding material. The nol ding system conprises
a nold nodule, where the nold nodule conprises a
cool ing and di spensing station with a cooling
mechani sm where the cooling and di spensing station
conducts the heat away froma center cavity plate,
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[00G%e | npwtnoﬂ‘mdunhqéocnmﬁmmisﬁs maalhjlmgﬁl;)&&ﬁiant fudther comprises a dispensing
nlechgne}srﬁf\%irn a %13&)21%11180[1 csdtdr ?lt c(:eontiamg for holding the mold material, and an
electromechanical transport mechanism for moving the dispensing head into/away the position
where the dispensing mechanism can dispense the mold material into the cavities of the center
cavity plate.

[0010] Another embodiment of the molding system, it further comprises an input
module, where the input module comprises an onloader for transferring the substrate to an
onload track; a track & gripper for picking and placing the substrate onto a lead-in plate; the
lead-in plate for orientating the substrate; and a loading plate for maintaining the proper
orientation of the substrate.

[0011] Another embodiment of the molding system, the loading plate comprises a

heating mechanism for pre-heating the substrate to a predetermined temperature.



onl oad track; a track & gripper for picking and
pl aci ng the substrate onto a lead-in plate; the
| ead-in plate for orientating the substrate; and a
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and a supporting means for providing support to the center cavity plate during dispensing.

[0017] Another embodiment of the present invention provides a process for molding a
substrate with a molding material. The process comprises the following steps of providing a
center cavity plate with a plurality of cavities; placing the center cavity plate on a supporting
plate; dispensing the molding material into the cavities; placing the substrate onto the center
cavity plate, where the substrate is aligned with the cavities; transporting the substrate and
center cavity plate into a mold; pressing and molding the substrate for a predetermined period
at a predetermined temperature so as to allow the molding material be molded and cured;
transporting the molded substrate and center cavity plate onto a cooling plate to allow the
center cavity plate to cool; and picking the molded substrate out of the cavities of the center

cavity plate.



[0017] Anot her enbodi nent of the present invention
provi des a process for nolding a substrate with a
nol ding material. The process conprises the follow ng
steps of providing a center cavity plate with a
plurality of cavities; placing the center cavity plate
on a supporting plate; dispensing the nolding
material into the cavities; placing the substrate onto
the center cavity plate, where the substrate is
aligned with the cavities; transporti ng the substrate
d cen .
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with one embodiment of the present invention.

[0025] FIGS 3 (a)-(g) show more details of illustration of the processes carried out in
the mold module in accordance with one embodiment of the present invention.

[0026] F1G 4 shows a functional block diagram of the input module and output module
in accordance with one embodiment of the present invention.

[0027] FIG 5 shows a perspective view of the mold module in accordance with one

embodiment of the present invention.
Detailed Description of the Invention
[0028] The present invention may be understood more readily by reference to the

following detailed description of certain embodiments of the invention. However, it will be

understood by those skilled in the relevant ait that the present invention may be practiced



wi th one enbodi nent of the present invention. [0025]

FIGS 3 (a)-(g) show nore details of illustration of
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[0032] Now referring to FIG 1, there is provided a functional block diagram of the
molding system in accordance with one embodiment of the present invention. The molding
system 1 comprises an input module 10, a mold module 20, an output module 30, and a
controller 60. Briefly, the input module 10 receives substrates 50 (shown in FIG 3(c)) to be
molded and orientates the substrates according to a user’s requirement so that the substrates
are ready for the process of the mold module; the mold module 20 is configured to have two
stations so that the dispensing of molding materials and molding process are carried out
separately; the output module 30 receives the molded substrates and performs post-molding

processes including vision inspection; and the controller 60 is responsible for controlling the

processes performed by three mentioned modules. It is to be noted that the modulation of the



el imnates the bonding of a pre-nolded cover to an

el ectronic device. In principle, the nolding system

of the present invention has a design that the
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that the first surface can be cold and lhc second smfacc can be hot. Thus, it is to be noted that

the cooling mechanism used in the present invention may be used to pre-heat the center cavity
plate if desired. In another embodiment, the cooling and dispensing station 22 comprises a
cooling plate with a cooling mechanism for cooling the center cavity plate 40 and a suppotting
means (e.g., a rack) for supporting the center cavity plate (e.g., during dispensing), where the
supporting means is so configured that the center cavity plate can be in direct contact with the
cooling plate when desirable. It is to be noted that the cooling mechanism can be used to cool

the center cavity plate so that it can get ready for another dispensing cycle.
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fr anijoﬁtpﬁﬂﬁamgn adyChevingd the[ QB4dind headmmlodivng (e Bbditdhs 2Bhedfesign and
rises a top npnld chase 25a an d

conE8 ot (61 U Rk F9B b8 ik SR BntER vy meterals. For
cxa:%l@t ®hoM 1R hHe SUBSHNRLLIiERNBE, mcscﬂgﬁeﬁgn%@@@’\ﬁﬁﬂ[d be able to

them when the press iIs actuated,
dispouise |2 desired gelathesyf the ligoidnobld mhierialsinbs theahels . caTities of the center

°a“ﬁﬁ4ﬂ Lng station 25 further conprises a heating
ani smfor heating the
{0037] Now referring to FIGS 3 (a)-(g), there are provided more details of illustration

sub lfp

of the processes carried out in the mold module in accordance with one embodiment of the
present invention.

(0038} As shown in FIG 3(a), the center cavity plate 40 is disposed upon the platform
of the cooling and dispensing station 22, and the mold chases 25a, 25b are open. It is to be
noted that more than one center cavity plate may be disposed upon the platform for dispensing

of the



center cavity plate and substrates and nol di ng
materials. I n one enbodi nent, the heating nechanism
is a heater installed within the nold chase. [0035]
The nol d nodul e 20 further conprises an input gripper
21 that transfers the substrates fromthe input
nodul e 10 onto the center cagity plate 40 di sposed on
the platformof the cooling and dispensing station
molgomatgried. and owtrpubkangeticppenter 28vith atatd napsicepsitioned nothdteche mold
{ Jomthe center cavity plate disposed on
mnﬁMQ§ % bﬁﬁ?%ﬁof the cooling and dispensing station 22
[OOMj the out getwnrd Blce 3gg, mEg@vd&smg@ fited vaonfid Lg@lrrﬁdw gﬁateiiai 41
e jn e 1 an out put gri pper may be
m“V@%ngﬁh?&ﬂﬁnng tical since both are used to grip
foofmd car rag s‘hbﬁm n$ I g?b‘)b§tsﬁl§-ﬁl§t% SO"@W@M@(SnedtC?IU& lﬁgké‘lﬁl& (ig]mty plate
desi gn and conf |gurat|on of the grippers depend
andslgbg)ﬂir&atoege Vet ]On'qfhélenqﬁntj:l reodityt @laz0 fhar tubgirate dS lllusumcd is a
[ d?% ry ' Ism.24 that can.be = . . .
coBATREARES PRI SOR,TAIALL AL AR HER B gyt 1
cwchi:ot uhhnatm wheiing frecee atderppaiauis oy thel pantsenti ifvenp s istno0feiinited.

on the platfor ensi ng hani sm 24 can .
EOO‘ga'spens Fﬁ@wﬂﬁTghﬁéﬁgr?ﬁﬁgdﬁﬁWS‘Fﬁ@ﬁﬁé¢i{ﬁé§e%ﬁdﬂﬂ@thecm“m'
cav@}e@lh@ran@ﬂw LBD Rlcabrghersbh & ighiSME NG #Hia 1B ﬁﬁﬁ:ﬂhﬂmﬂaﬁ 1hc cavities.

nprises a dispensing head, a container fo ol di ng

Oo‘lzﬂe mol dhsrhperiiaFIG dte ha ﬂ”éﬂ%@hcb@ﬁ%@cﬁﬁmt@&loscd and the LEDs are
tnoH&P@§P9&rmﬂE%Bﬁﬁh§”’for novi ng the di spensi ng head
t

I nt o/ away e positions. The design and configuration

(006 the aﬂ%be‘ms imglthédy tishaolddd hEDGQmi)atel deher vavidy dlde are moved
For | d material

ol d _ he
out FEN SR} G i Pore i Bp S g Haat A radr et spetaton fo
cooli bydths peNBE nieclRsin eddaselinsarsefe. t he 1iquid nold

material into the nold cavities of the center cavity

(004 at e. POORTIN NOWHH Hek il dvepct - Tri@meds gapned §y thetdvgrs gripper 23
and MloSePloQNt daguiTRERdetails of illustration of the

processes carried out in the nold nodule in accordance
[004&] t h on@owmw®HHMEntlUﬁ4th@m:mrmseﬂbduﬂVanhnﬂnﬂo@O@ﬁgkuloiﬂm

mpuﬁshé)ﬁ%lg éigd OQBHL :p%cgu(l%?néctc?odﬁwuc wt‘ﬁtqqg Cl@g%‘{ img bt oémlbe paesem invention.

"rhedmsscpanslulegassmmdemzai abaRel the nold chases 25a, 25b
MM%L isto be noted that nore than one center
| vity

,!)ll%tﬂé’uwyd% fiamBkEn supoladdd | pt HedlokrEripeer 12, a lead-in
plateil §,p§ﬁish N8ading plate 14. The following description of the input module will use

leadframes as an example to illustrate the functions of each component. [t is also apparent that
individual functions can be combined and performed by fewer components. The onloader 11
holds the magazines of leadframes, and transfers the magazines containing the leadframes to
the correct height of an onload track; and then an onloader dragger transfers the leadframe
from the magazine onto the onload track. The track & gripper 12 is positioned over the onload
track to pick and place the leadframe onto the lead-in plate 13. The lead-in plate 13 comprises
a rotary mechanism that orientates the leadframes so that the [eadframes have the proper

orientation for being transferred to the loading plate 14. The loading plate 14 receives the



of the 8 nold material, and nore than one center

cavity plate nmay be positioned within the nold

station for the nolding. [0039] As shown in FIG 3(b),

the cavities are filled with liquid nold naterial 41

di spensed by the dispensing head. [0040] As shown in

FIG 3 (c), a substrate 50 isgpositioned over the

center cavity plate and is going to be overlaid onto

leadfrence entlienic prapert gricplative so Thee tsedbetnr bt gaaerick | anst thatedier cavity

tronic

plata%lls%oscd ()EF‘WLr %Tr?&nﬁ eaBCE Ida | l“tlaryasl&g@/ Cgé Efuz{c C4pes Mgy, bq tgansferred onto

the ewtdecmtmjz pate ifte um)&aahmgmryoge@sls angdoRppALAt U BEldtABes of the
resent gvent gn is. not so limted. [0041] As shown

moli FTaHps I adfitiop i joadiperhite 1 dima ke cemprisesgvisetiag erechanism to
paelVMaI Mhd N@IGBRECH aCaYItY BhALKuf dl ﬁé"%eét %amnlm.eﬁ&?d be any

within the liquid nold materia hin tHe cavitles.
confrolgig heagnsHswm lmumng;pel(aex)syeneme nDI d chases 25a, 25b

OOﬁfé?e?' gﬁ‘ﬁ{;’%%ggf&%je I?(E%mpuslgs &nlg?:? g p{“pfe’ WBPQE&“‘#_EBQE 32, an

offl@auidiradke3 X emti em arammey il &bBowing ﬂ’(@\d%d;upﬂblrﬁ o0fthd hputmobule, the

ti d the platform of the cooling
foll%%%e&?%@ﬁgq w@f@ F‘? s gpes aéd‘BI"r“ﬁ‘@P'wo {llstrap e fﬁgctlons of each

conﬂﬂiﬁﬁ(’ﬁz@nﬂt $IMHIAS aplRSGE ihe thabays- fuﬁ&%ﬂéﬂcai%e %&Qmﬂcd Ihd b&Ftormed by
, the cured LED frame is gripped by the output

less g’&l"ﬁ}j@?“%@ ThgoWed kad frame héla@aﬁcpmﬁ fromdré efati{n@@d&]he Nowting and
dlsp%f&gl%(&%lp% gt%) gheF Lln}q%efbl’g]ngt J]ELE%! ! (Ichdptf QIV !shu?t‘fjc:él%) il?e ocffl ?{g@?ﬂk by the pick
and ipteca SCoil tant®adittank GA en@n‘o@ qum atef withex pisies eMdpection device to

ention escri bed above.
“‘Spfgdl“ei“’“ﬁ{%mr%ﬁie el Bode E‘}Fp?qﬂ«‘s@%w O%Q@M@Ftsm plgeed and
stordd @Cie &TBRIRRAKIA 24 tPbd BAvdd okt §s¢bd. and a | oadi ng
plate 14. The fol |l owi ng description of the input

[004%bdul e WeM refiseing e ddE ranbecds movidshapiospedive view of the mold
modulel MSJCE@\rdgndah?an HACL LS ngﬁt SPHD cf@sr(}?toﬂ@gttlonl chh co pofent has
apparent that |nd|V|duaﬁ unctions can d1

beeradvderged faboveed by fewer conponents. The onl oader I

[0049] Now there is provided a brief description of the molding process in accordance
with one embodiment of the present invention. The onloader 11 transfers leadframes from
magazines onto the onload track; the track & gripper 12 picks leadframes and places them onto
the lead-in plate 13 where the lead-in plate can hold one or more leadframes; and the
leadframes are transported onto the loading plate 14, where the loading plate can hold one or
more leadframes and the leadframes may be pre-heated; at the same time, the dispensing head
dispenses molding material into the cavities of the center cavity plate; then the input gripper 21
transports and places the leadframes onto the center cavity plate; then the aligned center cavity
plate and the leadframe are transported into the mold station 25 when the mold is carried out;
then the molded leadframe along with the center cavity plate is transported onto the cooling

and dispensing platform for cooling; then the cooled molded leadframe is transported



hol ds the magazi nes of |eadfranmes, and transfers the
magazi nes containing the |leadframes to the correct
hei ght of an onload track; and then an onl oader
dragger transfers the leadfrane fromthe nagazi ne
onto the onload track. The track & gripper 12 is
positioned over the onload {yack to pick and place
the | eadframe onto the lead-in plate 13. The lead-in
by tht amtgut]@ippgrﬁj&rﬁoglgsunl%dﬁq; @aty 3ietbhathe pivktahdplaoe B2 pickt @8 molded

he | eadfranes have the oper
icadtﬂ Ahgs fmcfj P 6?’%’ bcrm %%PI‘] b%zi’?is[fdégr’é gn lll[hﬁl toltlbeaglﬁﬂ%{eb Bgt e
00504 The Widadkngt Pl Bé froddks bERBHYAS g hh® Pwet eI ®Fidesuch as
proper. orientation so that they can be

t hei
LELpy H@fléw ailigitcorUbhe et oF ckagipmers mglespls andsytls eefeispce to the
cnﬁoﬁﬁn&@%dqﬂﬁc@ﬂg[ d SPERSIRGn3 1 FL%QT\%I Thﬁbkdeﬁq&ﬁ qﬁ@beﬁdeys the

be transferred onto the cente ter
Cmlcgntq@ﬁsmé\sﬁtcynfpudvber grgil antslpaxﬂeldwevmvpﬂmd withelL 15D o metnaisaesd to the

mol%g spa%o? %ltad sh r&v@% lmo (._l g@) aS%ﬁ é Lyt cﬁ’p%b “#2@5152 (:gwlﬁlfe?%tp ire of 1he silicone
rubber meaiheﬁ hee blﬁ&@kf:ﬁﬁﬂ@oﬂth}e pre6tas invettidnaBR&IATHE 8p addBotiom molds
control | abl e heating

nech ni sm e an
ZSaL:lZ);E H,]% RIS ?crfaol'ggﬁqdequr%glglgmm ce@fgfa;n]\c tprihke gﬁj:tll'ggtand dispensing
statigR Ayl @h%oc&ﬂﬂ'@rétcﬁﬁ§bﬁ5‘tcyrﬂ@@tﬂicﬁgn ﬁJr@JE&@%n dAn '1&1k1nan1q die and
place 32, an "offload track 33, a an of f? .
leadrame avipiiepethih deéenaeirphticn wh@f the Haster irpuyter-moddi iefo!ltohe thdt the mass
ptOJKJg lpwe&?lgﬂg%rcrc ?Hc% mp'{g] engs s%gl% tﬂsb ﬁlé,li %?\qvc{cgrﬁﬁ)s SnHhicve yields
thatcatrrrpmpamdil td tpro@ssab Slﬁatapcﬁﬁrc&md;sthai Upndilstisdwatic reducing overall
functions can be conbined and perfornmed by [|ess of
mands Uﬁbﬁ?%s The nol ded | eadfrane is transferred from
[oostihe pl atfielennefprdhe HOMdoRghRANRen @b%x@@@'\ﬂ@l @i@&ﬂc@rlot&ltlculai
t he unl oadi ng plate 31, and then shuttled to the
embgg ieatadit ti kb uiersiprs hiidhe elabnﬂupcrawcsmisumee mdfthajalab invention
scopgréctlﬁ)isc% W]‘.C@eAIEl@ﬁ}Q{L rc,ﬁ%g(ﬂ n‘é’lllts Ea]rh%' ircs%nt mv%g? 81% '»«%ﬂ become
evice to 1nspect e accep f'ance
appapend el diose ﬂ"tvengc@ﬂpllaeﬁ ekdl | n‘ollhdeﬂi tpnaidichspaseat plvaoes @adins. Such
e GPef bbb s RE0 rebEriPRgrs! PG ETRERanseope of e
pres@ift OMivElRidn 2 AReSIGPREGL, | He s\ébﬁWo@fthé Pﬁcs@?ﬂ' thveRRAULE didribed by the
accordance with one enbodi nent of the present
aPPPAFEHEINBIAN] Bav AP bPoRh O tag1e dsesivtidescr i bed above.
[0049] Now there is provided a brief description of
t he nol di ng process in accordance



wi th one enbodi nent of the present invention. The

onloader | | transfers leadframes from nmgazi nes onto

the onload track; the track & gripper 12 picks

| eadfranes and places themonto the |lead-in plate 13

where the lead-in plate can hold one or nore

| eadf ranes; and the leadfrapes are transported onto

the | oading plate 14, where the | oading plate can hold

one or nore leadframes and the |eadfranmes may be

pre-heated; at the sane tlne t he di spensing head

di spenses nol ding materi al |%F@ the cavities of the

center cavity plate; then the input gripper 21

transports and places the | eadfranmes onto the center
Whaldgrleyngsliat e; then the aligned center cavity plate

and the | eadfranme are transported into the nold

station 25 when the nold is carried out; then the
I, nol Aledbltiieg dfystamefoal meldingi 4 butistreie ceitli @r meRVigt makial €aitiSmolding

ansported onto the cooling and dispensing platform

Syﬂf@‘”ﬁ%&F?hg then the cool ed nol ded |eadfrane is
t r anspemiedicl@mpPyinghe output gripper 23 to the
unl oadi ng plate 31; then the pick and place 32 picks
t he nol Géﬁ@()lll]lgb@{difdl&:ﬁégﬂ&ﬁ[@ll@} Wil ¢olebng owtisnishie where the cooling
I(:)B%llgg ]ﬂg{;\%ﬁsﬂ&l‘stﬁ%n %{)IIQ{UELQ rtfli(bl?eralr %\«géﬁ fh(g"n ?lfcf 1 tgr(glgg ?I%{é}, ﬁ}dg‘ﬁhele the
powemtetectdeﬁy ptmm leas dep}'mele.sf of U&\htuﬁ&md kDo Mirtghndtédpllisdispensed into

&gpq gﬂb Iﬁ nsdor el astoners materials and
% FEFEY BHEE PO ™ enbodi ment illustrated in FIG

5, t he ext@dinglktallhs ARSI NG nﬂfldihg qdiish %lﬁﬂ)ﬁ‘s@{‘ﬁ 1Jpqp@§rchasc and a
delays the curing process of' silicone rubber unt

t h&oRYB el rBasverthedi the wpater Gapity piate withribe evbsiaie an bhdlsposed
nol after
IheCka S PR R ARl B TR

reached, the enbodi nent of the present |nvent|on

rel the to nd. bot t nmol ds 25a
tr alﬁg neoﬁdsmi, H%S“H& 38%1%3(}\)@&'?@&1&[&%}“&WMF @BLFIPdﬁgn(t glected from
the Llh}ep coddidting NG Ai-5ReNsbdte Hédkhion, 221uidbissd @@cﬂln‘gnﬂslem or a
p obvi ates the adhesion problens encountered in the

°°m&kéwgﬁ@‘“F€%@ﬂFéﬁﬁcPﬂ?@ﬂﬁ%&@xmnth silicone rubber when
the latter is over-cured. It follows that the nmass
production of delicate el ectronic conponents such as

3. hi dhe pokbnedsicEDy cdan laehieiethy relldshastshampeiss a heater.
superior to processes that rely on discrete LED | ens
whil e reduci ng overall nmanufacturing costs. [0051]

4. V\hlihenﬁal’tﬁngpi}@ﬁ:&fﬁfcilfﬁMelnﬁjrﬁlﬁr haspribaen described with
reference to partlcl

an input gripper for uansicumg the substrate from an input module onto the center
cavity plate disposed on the platform of the cooling and dispensing station; and
an output gripper for transferring the molded substrate from the center cavity plate

disposed on the platform of the cooling and dispensing station to an output module.

5. The molding system of claim I, further comprising:



enbodi nents, it will be understood that the
enbodi nents are illustrative and that the invention
scope is not so limted. Alternative enbodi nents of
the present invention will becone apparent to those
having ordinary skill in the art to which the present
i nvention pertains. Such alternate enbodi nents are
consi dered to be enconpassed within the spirit and
scope of the present invention. Accordingly, the
scope. of the present invention |s descri bed by the
pgﬁtféﬂ“’tﬂ&a'i“ﬁ%‘déﬁ@ Péh dgeseiod w =t%é0**6’t1@g§1'rttj’ldmé the mold
mat‘éﬁ§ic rah:ﬁ)tdnoﬁecuol-mcc(gaﬁ't'cﬂsttan\%‘ﬁ{ n‘lcz%h& ih Ted Jﬂo%:n o the A spmsm;D head
mol di ng system for nolding a substrate wt % mol‘din
intorgvar thalposisen avhes! Hé d@pmﬁy&tlemhemmprqas|dmgpnsa thmlmbld mdtcual into

oML cooling and di spensing station
mcggﬂﬁ%(ﬁ%w(FHC[bmﬂgﬁgﬁlsn1 where the cooling and

di spensi ng station conducts the heat away from a
cenger c and ere the center cavity
pIab&“ﬂﬁ mgsgﬁgFQ?F?antmE iCPNEEsiagd t he nol di ng

naL§Mh@hnkﬁugu§p@n§gg into the cavities before
nol di ng; and station, where the nolding

station d@@ﬁﬁtﬂﬁ@é@ WW%pilmh@S@h!aQe taaarderdoadgsck.om ol d
chase SQ tHaQt& %Qﬁaf:ﬁ)ﬂ%?&( d}%aaé!j Eatécﬁ)tﬁ su‘l% tart]c (t)n o qﬂ‘ld in g{qlc

substrate can

a predenmrhmnBQﬂmemmudmamdm;@ﬂpﬁ&ﬁﬁ%[ﬁuﬁ2 The nDIdlng

system of %ﬁ ml rein p cool nechgn[sntis

one sel &P “%Fee%fmt*ﬁ@“@tww € BriSItatanay lruprate.

ai r-based cooling nechanism a fluid-based cooling

system or a cooling systemwth one or nore peltier
7. nodiresoldng shéermmtiaflag Sy svhensinfihe|laading plaghepepriseshe heating

e ) arhe. | i ng system

e I e DR R e R e e W TR 02, T o

transferrlng the substrate frontan i nput nodul e onto

ce nt I sposed .on the platform

CHE TROBe 6 Y PPl Aufhel BSRER SR, ana
an output module comprising:
an unloading plate for receiving the molded substrate;
a pick and place for picking the molded substrate from the unloading plate and
places onto an offload track;
the oftload track for receiving the molded substrate; and

an offloader for readying the molded substrate to be removed from the system.

9. The molding system of claim 8, wherein the offload track comprises a vision

inspection device for inspecting the molded substrate.
10.  The molding system of claim 1, wherein the substrate is a leadframe.

. The molding system of claim 10, wherein the leadframe is populated with a plurality of

electronic devices.



an out put gripper for transferring the nol ded
substrate fromthe center cavity plate disposed on
the platform of the cooling and di spensing station to
an out put nodule. 5. The nolding systemof claiml,
further conprising: 12 a dispensing nmechanismwth a
di spensi ng head, a container,for holding the nold
mat eri al, and an el ectro-nechani cal transport
mechani sm for noving the di spensing head into/away
t he_, 03|t|on mherF t he di spensi ng nechani sm can
12.qi spereddigeyHen af pavef |-arhergh the Cﬁ"l‘ilé‘“&‘ﬁ@?‘ﬂ?“és‘“o‘fﬂt) he
center cavity plate. 6. The nolding systemof claiml,
further conprising: an input nodule conprising: an
13. onl Dedeeldihgsydierans¢leinr 1 nghardie theubeltngtgtera! &m sdivooadibber.
track; a track & gripper for picking and pl acing the
substrate onto a lead-in plate; the lead-in plate for
14. or i Brtmslding siden s0blaint atwelierén theacob ﬁx&cdai.uﬂigjhﬂicﬂilﬁb éftﬁlfon C()mp! ises a

I ntaini the orientation of .the substrate.
P'at:@‘md '“ﬁﬁrest{}«gf%%ﬁncghfgpw & sOaeBY arEd sfﬁbichngm[sn@e bqr%qcéatme of the

plat§ QI bhSRRerd (RS pt@@@&%ﬂg&m fo? fhe%ﬁich&@ﬁy B&tct ABing dispensing.
substrate to a predeterm ned tenperature. 8.

nmol di ng systemof claiml, further conpr|3|ng an

°Utﬂ+étm618‘}igh stéil ?Pglé‘?ﬁs Eggl e%]? HQ:' c%gﬁi[ D% dpcl sg) %l“ dftgtdlfon comprises a

recelrvin
cooping Kjlzﬂlg otf h\eh:nimltﬂedcxﬁpdaattreatseccfmmmmﬁ H@ Lh&l cxaﬂihglgn@lhaman and a

an? E}aces ontﬂ an offloantrack offloa track
SuPPYFing BEHISPHY Ot HiderypRAsHo LR “scﬂeéf%"“y ¢ dpringrfitrsaes

for readying the nolded substrate to be renoved from

the system 9. The nolding systemof claima8, wherein
(6. t heh gforesder eldier icohpraewsh a mf@n@ matariah gaig pragess comprising the
mHQQ% ,GRp{ Qf inspecting the nol ded substrate. 10. The

él 8 systen1of claim1, wherein the substrate is a
I eaxﬂ(ﬁ\némga center cavity plate with a plurality of cavities;

placing the center cavity plate on a supporting plate;

dispensing the molding material into the cavities;

placing the substrate onto the center cavity plate, where the substrate is aligned with
the cavities;

transporting the substrate and center cavity plate into a mold;

pressing and molding the substrate for a predetermined period at a predetermined
temperature so as to allow the molding material be molded and cured;

transporting the mold substrate and center cavity plate onto a cooling plate to allow the
center cavity to cool; and

picking the molded substrate out of the cavities of the center cavity plate.

17. The process of claim 16, wherein the supporting plate and the cooling plate can be

saime.



11 . The nolding systemof claim210, wherein the
| eadfrane is populated with a plurality of electronic
devices. 13 12. The nol di ng system of claim 11,
wherein the electronic devices are LED. 13. The
nol di ng system of claim 1, wherein the nol ding
material is a silicone rubber. 14. The nol di ng system
of claim1l, wherein the cooling and di spensing station
conprises a platform where tthe cooling nmechanismis
so configured that it controls the tenperature of the
18Pl atThepoceand el @, tWherell @Jefs%é@i‘afér 19¥'l%ﬁ?ra§1@pp°r t for
the center cavity plate during di spensi ng. The
nol di ng system of claim 1, wherein the coollng and

0] SRR P SOTRHSREE S0 Thl o Shtatiy o

clecembi@dédegs, and a  supporting neans for providing
support to the center cavity plate during dispensing.
16. A process for nolding a substrate with a nol di ng
mat [ e [ foll owing steps
20,08 T8 Borat ab SR aor aRcRATRE SRl ot IV 21 TS
of cavities; pIaC|ng t he center cavity plate on a
Suppp rtin f ggen3|ng the nol ding materia
i nt 5% Fige \?ffaé‘gmpw .ewgth?ﬁ@%lagagtaﬁeataélsm%mﬁéubber
center cavity plate, where the substrate is aligned
with the cavities; transporting the substrate and
center cavity plate into a nold; pressing and nol di ng
the substrate for a predeterm ned period at a
predeterm ned tenperature so as to allow the nolding
material be nolded and cured; transporting the nold
substrate and center cavity plate onto a cooling plate
to allow the <center cavity to cool; and picking the
nol ded substrate out of the cavities of the center
cavity plate. 17. The process of claim 16, wherein the
supporting plate and the cooling plate can be sane.

2
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14 18. The process of claim 16, wherein the substrate
is a leadfrane. 19. The process of claim 18, wherein
the |l eadfrane is populated with a plurality of

el ectroni c devices. 20. The process of claim19,
wherein the el ectronic devices are LED. 21. The
process of claim 16, wherein the nolding material is a
silicone rubber. 15 DI RECT MOLDI NG SYSTEM AND PROCESS
ABSTRACT The present inventi & provides a nol di ng
system for nolding a substrate wwth a nolding

materi al . TheDIRIBSEMOLDINT SYSTRMARD IROCESSS a
process for nmolding a substrate wth a nol ding
material. FIG5

ABSTRACT

‘ The present invention provides a molding system for molding a substrate with a
molding material. The present invention further provides a process for molding a substrate

with a molding material.

FIG 5



