1 DI RECT MOLDI NG SYSTEM AND PROCESS Fi el d of the Invention [0001] The
present invention relates to nolding technol ogy and, nore particularly, to
a direct nolding systemand process for nolding a substrate with a nol di ng
material. Background of the Invention [0002] Electronic devices are

usual |y encapsul ated with a nolding material so that they are insul ated
fromexternal environnment, resulting in mnimzed damages and | onger use
lives. For exanple, a LED usually conprises a transparent cover (called

| ens) that protects the LED from damages caused by external environnents
and at the sane tine permts the emssion of the lights fromthe LED

[ 0003] Historically, epoxgufo ounds have been favored for protective |lens

for sem conductor devi dREGHMOEDINGSYSTENRANPERQEESSt0 stick to the
surfaces of the cavities after it cures; as such, the surfaces of the |ens
will likely be affected when the |eadfranme is segregated fromthe nold
plate. In addition, when the epoxFietdoph¢ldsertion used for LEDs, it has
been found that the epoxy | ens degraded in optical properties (e.g.,
turning opaque or yellowi sh) if the |lens are used for high power LEDS.

0004] Si o : | '
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conpounds  bécause e superior optical “proper

power LEDdirectinwdding systen hid proeessifobmoldirgg £ sibatrate lndthea molding metetidi f i cat i on
tenperature and short curing tinme. Thus, a LED wth a silicone lens is
usual |y manufactured in a two-step procedure. The silicone lens is first

nol ded, and then bonded onto t g ckEréund JfAhETRvenEbnassembly with a silicone
| ens. See, US 2006/ 0220049 Al . Apparently, this two-step procedure is

cunbersone and tinme- consum ng. Sunmary of the Invention 2 [0005] One

embodi rrenfooﬁ){] the pﬁésc?rr(])%ici c'i]élv?petsiacr)g Bl 1‘§i gn%aslps%laqg(i (ijitrﬁga %Yo%i%én rIle(l%er:rial so that
they are insulated from external environment, resulting in minimized damages and longer use
lives. For example, a LED usually comprises a transparent cover (called lens) that protects the
LED from damages caused by external environments and at the same time permits the
emission of the lights from the LED.
[0003] Historically, epoxy compounds have been favored for protective 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



nol ding a substrate with a nolding nmaterial. The nol ding system conprises a
nol d nodul e, where the nold nodul e conprises a cooling/dispensing station
with a cooling nechanism where the cooling/dispensing station conducts
the heat away froma center cavity plate, and where the center cavity
plate has a plurality of cavities and the nolding nmaterial is dispensed
into the cavities before nolding; and a nolding station, where the nol ding
station conprises a top nold chase and a bottom nold chase so that the
center cavity plate with the substrate cgn be di sposed between them for
nol ding at a predeterm ned period and teg‘per ature. [0006] Anot her

enbodi nent of the nolding system the cooling nechanismis one selected
fromthe BP@lp consPse iengmdfmf:m ofi thebpreseht cinwéritiog pretidaniasmolding |systembésed

cool i ng te r coglin stemwith,one. ar nore pelti.er nodul es
{0007 ArB R L aibiecib o ARUE Rt Tog Stoufhe T Brmbtf ol s
a heat erwhérf@QB8mdM GhdiRile esthpaicdBNEodlingldishenBthgl isfafios YatheMcoblind Hekitism,
conprises an input gripper for transferring the substrate from an input
nodul e ontBere e seplingfdigngnsing sigtiar @on@céqoﬁxggwabamyhﬁmpﬂ Beqnsersayity tolase, and
cool i ng/ dj ' t atdony 0 : j

ol ded-subine s P B 8 ARG UE cRiRARE O P RRLRA Wbl
t he cool intwgthdicaypidasbeforeshaltlingnanda arolditg prdtionoehetethe IGIAE sAtioh Bemprises a

enbodi ment of the nol di ng syste it further conprises a dispensin
mechani SrioRRed Shege ﬁgh%fgnh@a@, chase shthat Hisrcepist cHAlpg Yidkethasppsirate can

mat eri al , ,ARGREG LGS fienl B Hﬂ)@&iﬁ?ht 4 b&ﬁét@ﬁﬁih%ﬂg&g@rﬁnﬁ Rhfdrafipy i N9 the

di spensi ng head i nt o/ anay posi Tion where spensi hg nechani sm can
di spense 0ASInpl d nAnetheratmbodimenhef ¢lwy intoldisg afstethe theecttoding omsdhbyismpis aine.

[ 0010] Ang hﬁrd ﬁﬂ”ﬁot i ment of .the gﬁl di ng syste it Eur.ther conpri ses 20

i nput  nofUiE, rt8° SHAP; OB o QLML 2L woling meghinismed fipyirbased cooling

t ransf er rdysgind, be a SIS FE@nt WithBne BMMBAMD i@ Godufest Fack & gripper for

pi cking and placing the substrate onto a |lead-in plate; the lead-in plate
for orien0887lng t heAsetber embediment] o4 the aueldimgpivatem, ftbe maeld nehabesi eqmprises a
pr oper %Ja?e@.t ation of the substrate.

[0008] Another embodiment of the molding system, it further comprises an input
gripper for transferring the substrate from an input module onto the center cavity plate
disposed on the platform of the cooling/dispensing station; and an output gripper for
transferring the molded substrate from the center cavity plate disposed on the platform of the
cooling/dispensing station to an output module.

[0009] Another embodiment of the molding system, it further comprises a dispensing
mechanism with a dispensing head, a container for holding the mold material, and an electro-
mechanical 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.



[ 0011] Anot her enbodi nent of the nolding system the |oading plate
conprises a heating nechanismfor pre-heating the substrate to a
predeterm ned tenperature. 3 [0012] Anot'her enbodi nent of the nol ding
system it further conprises an output nodule, where the output nodul e
conprises an unloading plate for receiving the nolded substrate; a pick
and place for picking the nolded substrate fromthe unl oadi ng plate and
pl aces onto an offload track; the offload track for receiving the nol ded
substrate; and an offloader for readying the nolded substrate to be
renoved fromthe system In further enbodiment of the nolding system the
of fl oad track conprises a vision inspection device for inspecting the
mol ded sul88tA at e. [@@qth?r mb@dimentanﬁdm meokdingsystéra, iofuthery cenypisepant dugput

substrate_i further enbo e molding s
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[0014] Anot her enbodi ment of th di ng system_ the nol (g material is a
y
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plate ‘durjn dIS ensi g 0016] Anot her enbodi nent of the nolding system
the cool i ?ﬂ%% Wg‘%?&??@ﬁ conprises a cooling plate of which the
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for prOV|d|ng support to the center cavit during |spen5|ng
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placing theignter cavity plate on a supportl ng plate; dispensing the

mol ding material into the cavities; ﬁlaCIH the substrate onto the center
[0014] Another embodiment of the molding system, the molding material is a silicone

rubber.

[0015] Another embodiment of the molding system, the cooling/dispensing station
comprises a platform, where the cooling mechanism is so configured that it controls the
temperature of the platform, and where the platform provides support for the center cavity
plate during dispensing.

[0016] Another embodiment of the molding system, the cooling/dispensing station
comprises a cooling plate of which the temperature is controlled by the cooling mechanism,
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.



cavity plate, where the substrate is aligned with the cavities;
transporting the substrate and center cavity plate into a nold; pressing
and nol ding the substrate for a predeterm ned period at a predeterm ned
tenperature so as to allow the nolding naterial be nolded and cured,;
transporting the nol ded substrate and center cavity plate onto a cooling
plate to allow the center cavity plate to cool; and picking the nol ded
substrate out of the cavities of the center <cavity plate. 4 [0018]

Anot her enbodi ment of the process, the sypporting plate and the cooling
plate can be sane. [0019] Another enbodinent of the process, the substrate
is aleadfrane. In a further enbodinment of the process, the |eadfrane is
popul at edoM&h a pl Hnethen gmbsrdimertcafrthe proceassy theesypporting plate dndrthpepoling plate
enbodineq%nq%s & process, the electronic devices are LED. [0020] Anot her
enbodi ment” o € process, the nolding material is a silicone rubber.

[0021] Theompove andnehbiesmbdigeiht ofehe pstess dndudgese &f a 1daadfrhie e ih iadfartkér! |
become apparent fromthe follow ng detail ed description of é&ﬁref erred,
enbodi nmentabedy@erit the pracgssnthetlpasirame 1s Ropalagadcowith a murality R slgcirgaic dgvices.
Descri pti 1 r gf 4 I ccording to the
pr esent i%&ggmﬂr‘}?\?\ﬂ)i no%§%fgﬁgé§%%§r§i @g%ﬁe\rﬁﬁtgwgggﬁg#ﬁg}éﬁ 0 the Figures, in
whi ch | i kieo203f er encAnothersrablidentaif ehd priveess) thermolding mpf€iaBs aksilisohe sibbes a

functional bl ock diagramof the nolding systemin accQrdance . wt ne
enbodi mer3H the. pl B Ve We%b?ro?hﬁﬁt%s%&ré gnéagsth Bidhealny eiiory BilLpmsc
di agram ofpphiet Rbd HRAWIR WL | ftAlkAClERAGEn Wt frefRRdCERBARAEs Herdd?Cin
present invention. [0025] FIGS 3 (a)-(g) Show nore details of illustration
of the prewvesdion with theadcampanying drinwingsl d nodul e i n accordance with one

enbodi ment of the present invention. [0026] FIG 4 shows a functional bl ock
di agram of the input nodul e and out put nodule 1in accordance with one

enbodi ment of the present i nvB¥fiDécription of the Drawings

[0022] Preferred embodiments according to the present invention will now be
described with reference to the Figures, in which like reference numerals denote like elements.
[0023] FIG 1 shows a functional block diagram of the molding system in accordance
with one embodiment of the present invention.

[0024] FIG 2 shows a functional block diagram of the mold module 20 in accordance
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] FIG 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 art that the present invention may be practiced



[0027] FIG 5 shows a perspective view of the nold nodule in accordance with
one enbodi nent of the present invention. Detailed Description of the

| nvention [0028] The present invention nay be understood nore readily by
reference to the followi ng detailed description of certain enbodi nents of
the invention. However, it wll be wunderstood by those skilled in the

rel evant art that the present invention may be practiced 5 wthout these
specific details. In other instances, well-known nethods, procedures, and
conponents have not been described in detail so as not to obscure the
present invention. [0029] Throughout thi S application, where publications
are referenced, the disclosures of these publications are hereby

i ncor por avelousythesst gnesiice detpils.t Hai ethemninstaseése sveli-kmayvn methodap procediress ranidn

per tai na. Bt e iR tL et s bR bt oGl bR 5B

silicone poaggr overTaduglRueElis applicateyivieers peblicationslde reftleneddethe diftosures
avai l abl e silicone _rubber materials (e.ﬁg w_ Coming' s resin based liquid
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because they usual have a ver curin e.g., m nut es) at
rel ativel po3opw t enpas adiscnssed eabgve, it Wi be Idesicadil to avld afsilidode Covérngver an

tenmpérature is.tgo.high 't harden silicone rubher |en does not bon
proper |y AF§HEPREG Siftahas {ady rlgﬂ*_@?vefo@s fFyaigg %ﬁgg@_rwblm%wgﬂep%o P¥es
a mol di ngCemais@MaRdbAARREd sHRbnd $u AN-90 1), GEPFShid sShdat cORGILGREShe
covers onto electronic devices and [eadframes directly, thus it elimnates

t he bondi mgtetifl I SM4S00) larkebt suitahle fop taditenelotvltindayity ewildieg prasegsrtienaisp ithey
the nol di ng,systemof th resent jnventijon ha I gn.that the
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| ocat i ons150°C).i kn dd¥litih, MOthe Guiin@ tentptathi@! il @ Kigh,(ths GbiGIch Gilicond fubbérbR HodsO
the | eadfrane, LEDs, silicone rubber materials, but they are by no neans

i nt ended nqtdond praperly avithtbe diegmdilerdfiapst i cati on of the nol di ng system and

process t Bo&ﬁes e SPefl Hegent XATRLE Provides a molding system and process that is capable of
molding silicone-based covers onto electronic devices and leadframes directly, thus it
eliminates the bonding of a pre-molded cover to an electronic device. In principle, the
molding system of the present invention has a design that the dispensing and molding are
carried out separately in two physical locations. It is to be noted that the following discussion
will refer to the leadframe, LEDs, silicone rubber materials, but they are by no means intended
to limit the scope of the application of the molding system and process to these specific
examples.
[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



[0032] Now referring to FIG 1, there is provided a functional block diagram
of the nolding systemin accordance with one enbodi nent of the present

i nvention. The nolding system 1l conprises an input nodule 10, a nold
nodul e 20, an output nodule 30, and a controller 60. Briefly, the input
nodul e 10 receives substrates 50 (shown in FIG 3(c)) to be nolded and
orientates the substrates according to a user's requirenent so that the
substrates are ready for the process of the nold nodul e; the nold nodul e
20 is configured to have two stations s@ that the dispensing of nolding
materials and nol ding process are carried out separately; the output
modul e 30 recejves the nol ded substrates and perforns post-nolding
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conveni emaeh@{oddﬁsleprqazﬁdedmermﬁaﬂes by no neans intended to |nd| cate or
inmply that the system has to be nodul ated for its functian. nore detailed
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20 in accordance w th one enmbodi nent o e present n venti on.
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of the system xanpt e ani Smcan be an
cool i ng nehfoistie @entar Edvity pldiasatbe Qoﬁdu&gadsaoﬁyeaﬁimenﬂy Any coohng system can

be suitable if it is compatible with the operations of the system. For example, the cooling
mechanism can be an air-based cooling mechanism or a fluid-based cooling system.
Furthermore, the cooling mechanism may be comprised of one or more peltier modules, where
each peltier module has a first surface and second surface. When in use, a voltage can be
applied to the one or more peltier modules to achieve a temperature difference between the
first surface and second surface of each peltier module. For example, the first surface can be
hot and the second surface can be cold to achieve the heating mode; and by simply switching
the polarity of the voltage applied to the peltier modules, a cooling mode can be achieved so
that the first surface can be cold and the second surface 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/dispensing station 22 comprises a cooling
plate with a cooling mechanism for cooling the center cavity plate 40 and a supporting 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.



Furthernore, the cooling nmechanismmay be conprised of one or nore peltier
nodul es, where each peltier nodule has a first surface and second surface.
When in use, a voltage can be applied to the one or nore peltier nodul es
to achieve a tenperature difference between the first surface and second
surface of each peltier nodule. For exanple, the first surface can be hot
and the second surface can be cold to achieve the heating node; and by
sinply switching the polarity of the voltage applied to the peltier

nodul es, a cooling node can be achieved so that the first surface can be
cold and the second surface can be hot. Thus, it is to be noted that the

cool i ng nechani smused in_the géesent i nventi on may be used to pre-heat the
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pl ate 40 dlsposed on the platformof the cooling/dispensing station 22,

and an outbeY beivspesinplar Phﬁientl?aéﬁ@%b@tht e usest @e&flpsﬁmis%“a’t g same SERS{TRiSS.
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station e out put con |gurat| on of the
i nput grilopzs] 21 andheutqldima@iuledefurtheScomptises a \dispynsinginketianism 24ithat cancbe

since both are ysed to d carry the ubstrates.
posruoneclil over the % hng%}spengingystatﬂ)n E? so that when the center cavity plate is

positioned upon the platform, the dispensing mechanism 24 can dispense the mold material
into the cavities of the center cavity plate. The dispensing mechanism 24 comprises a
dispensing head, a container for holding the mold material, and an electro-mechanical
transport mechanism for moving the dispensing head into/away the positions. The design and
configuration of the dispensing head should be compatible with the mold materials. For
example, when the mold material is in liquid form, the dispensing head should be able to
dispense a desired volume of the liquid mold material into the mold cavities of the center
cavity plate.

[0037] Now referring to FIGS 3 (a)-(g), there are provided more details of illustration
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/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



However, the actual design and configuration of the grippers depend on the
substrates. [0036] The nold nodul e 20 further conprises a di spensing
mechani sm 24 that can be positioned over the cooling/dispensing station 22
so that when the center cavity plate is positioned upon the platform the
di spensi ng nechani sm 24 can di spense the nold material into the cavities
of the center cavity plate. The di spensi ng nmechani sm 24 conprises a

di spensi ng head, a container for holding the nold material, and an

el ectro-nmechani cal transport mechani sm for noving the di spensing head

I nto/away the positions. The design and configuration of the dispensing
head shoul d. be conpatible with the nold naterials. For _exanple, when the
mol d et eMpk) matsriph qufgueie then mnet geatedi capion Platyy s ke BeBienedbwithin| e taold

di spense gﬁ.‘ﬁ[} of the liquid nold material into the nold
cavities %? eg[%rﬁt{er cavity plate. [0037] Now referring to FIGS 3

(a)-(9), [lomyje are ps chowedn rRiGe3@9} diel cavitiesidré diled aitlo iquidf miold nprediesides
carried o t C{)he nmol d nmpdul e .i n accordance with one enbodi nent of the
present by the gispensiggsheadown in FIG 3(a), the center cavity plate 40

i s di SpOSl@G‘;d-]i pon t hgs BhAtd B MG 9Kc)t, P%uﬁéﬁ%e' ﬂﬂils%&ﬂgxgbﬂ SR&r HheAldnf C%%R’ @ﬁ%

the nol d chases 25a, 25b are ope Is to be not that nore t
center caandt is giing ¢o rlvay)vbr—ialdl Grposthd capen caviy phtet f Ghensblostratti spdhsiratgd of at he

8 nold t al necnter C t aterra be ned
oi thon e nEdge wale Rty ot s I NS, SBe tnBleir el TR
cavities @fidenk tﬂakeué rﬂblﬁihgs &ékﬁaﬂ&%@afmﬁsedﬂtﬁé prident Hﬂv&ﬂ?diﬁ@%b% liiRed.

di spensi n@ head. 00401]l shown in FIG 3 (c), a substrate 50 is positioned

over the 6411] er cavAs jhoymineFIGAM); éled@adﬁ@med%’ﬁeﬂmleliﬂ) a$ avestaid withehe esntesr

cavity pI as 11| at lurality

of el ect ron| pytgcg?%&étgé iﬁiegrg ! erse lh’"il ec}g\‘ilf eli_%ljmﬂfl{lt[ < Cavg\?? ‘dent

t hat the poodaji ng prA@@l&m&ﬁﬁFI@B@f) adhasncﬂd chdyes msa;‘szsntard: BloedH, iafd tHeSLFIDE a0
shown in FIG 3(d), the |leadfrane with the LED is

limted.
overlaid W%ﬁét"ﬂ@ the pok¢ material.
[0043] As shown in FIG 3(f), the molded LEDs and the center cavity plate are moved

out of the mold station and disposed onto the platform of the cooling/dispensing station for
cooling by the cooling mechanism as described above.

[0044] As shown in FIG 3(g), the cured LED frame is gripped by the output gripper 23
and moved to the output module.

[0045] Now referring to FIG 4, there is provided a functional block diagram of the
input module and output module in accordance with one embodiment of the present invention.
The mold module has been described above.

[0046] The input module 10 comprises an onloader 11, a track & gripper 12, a lead-in
plate 13, and a loading plate 14. The following description of the input module will use
leadframes as an example to illustrate the functions of each component. It 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 leadframes have the proper

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



cavity plate and the LED are immersed wthin the liquid nold materi al
within the cavities. [0042] As shown in FIG 3(e), the nold chases 25a, 25b
are closed, and the LEDs are nolded with the nold material. [0043] As
shown in FIG 3(f), the nolded LEDs and the center cavity plate are noved
out of the nold station and di sposed onto the platformof the

cool i ng/ di spensing station for cooling by the cooling nechani sm as

descri bed above. [0044] As shown in FIG 3(g), the cured LED frane is

gri pped by the output gripper 23 and nnéed to the output nodul e. [0045]
Now referring to FIG 4, there is provided a functional block diagramof the
I nput nodul e and out put nodule in accordance wth one enbodi nent of the
present i 15oERmesHin theis Propsr erigpiatipe spdkatjhen cee be tiapdarrehonte. the oenten camiy

i nput o 5};7@5' e e ] r I I i.n
pl ate 13%%%(39‘ %’Oﬁoa [ ’F\% %logﬁ%/ﬁl%h%ﬂn%st%%qw m%enfég é%&é?%ir}ﬁ%{\tr%%fe{%g "?‘?%Bhlte
modul e Wi tdntensevity platf afemes @ateavadyapipleds dpodedugithiatie hold chages bf drsmold
each conmponent. It is also apparent that _individual functions_can be

combi ned %ﬁ&%éﬂr%‘ﬂ%ﬂ% Hi loadiag plambd mantfrthenronyriseay Spating merhpRsmytpgre-
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| eadf ranmes to the correct height of an onl rack; an hen ‘an onl oader

dr agger theatisg sysem ecliding peltiemsystemom t he nagazi ne onto the onl oad track.

The track ripperl2 is positigped over the onloa rack. fo pick d
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device to inspect the acceptance of the molded product. The completed molded products are
placed and stored on the offloader station 34 to be removed from the system.

[0048] Now referring to FIG 5, there is provided a perspective view of the mold
module in accordance with one embodiment of the present invention. Each component has
been described above.

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



heati ng systemincluding peltier system [0047] The output nodule 30

conpri ses an unloading plate 31, a pick and place 32, an offload track 33,
and an of fl oader 34. Followi ng the description of the input nodule, the
followi ng description will use the |eadfranmes as an exanple to illustrate
the functions of each conmponent. It is also apparent that individual
functions can be conbined and perfornmed by |ess of conponents. The nvol ded
| eadfrane is transferred fromthe platformof the cooling/dispensing
station to the unloading plate 31, and then shuttied to the offload track
by the pick and place 32. The offload track 33 may be incorporated with a
vision inspection device tqQ inspect the acceptance of the nolded product.

The conpl Bt B8 ovug gapRsy 34 de the wmleading plate 31athen themidkanshplegecd2qarieksdhemolded
tati 3 Q f elch] FI G 5,
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above. [00 w.there.is provided a brief description of the nolding
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material into the cavities of the center cavity plate; then the input
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[0051] While the present invention has been described with reference to particular
embodiments, it will be understood that the embodiments are illustrative and that the invention
scope is not so limited. Alternative embodiments of the present invention will become
apparent to those having ordinary skill in the art to which the present invention pertains. Such
alternate embodiments are considered to be encompassed within the spirit and scope of the
present invention. Accordingly, the scope of the present invention is described by the

appended claims and is supported by the foregoing description.



[ 0050] Wth respect to the process of fabricating high power electronic
devices such as LEDs with liquid silicone rubber resins or elastoners
materials and with reference to the enbodinment illustrated in FIG5, the
external dispensing of liquid silicone rubber delays the curing process of
silicone rubber until the |eadfranme overlaid with LEDs is transferred to
the nolding station 25 as shown in FIG 3(e). Shortly after the curing
tenperature of the silicone rubber is reached, the enbodi nent of the
present invention releases the top and bpttomnolds 25a, 25b and transfers
t he nol ded and cured LEDs on | eadfrane to the cooling/dispensing station
22. This cooling step obviates the adhesi on problens encountered in the die
and leadfrane interface with silicone rubber when the latter is
over-cured. It follows that the mass ction of delicate electronic
conponents such as high powered LEDs can achi eve yields that are superior
to processes that rely on discrete LED | ens whil e reduci ng overal
nanufactu&éﬁg.gﬁsts .[0051] While the present invention has been descri bed
with refe iscfmEdiSi cular embodiments, it will be understood that the
enbodi ments are illustrative and that the invention scope is not so
limted. Alternative enbodi nents of the present invention will becone

appar ent . t.o t hAsmolting systendionamgldingi 4 Isubstratehwithrd nicddinginsdteridle said enelding
‘invention@p&;tainsilSuch alternate enbodi nents are considéred to be
enconpass&d W W'Y spirit and scope of the present invention.
Accordingly, tmﬁuﬁ@ﬁﬁaugkoﬁ@ggg%esent invention is described by the
appended clainms and is supported by the foregoing description. 11 Cains
What is clained is:alcoplingiishengingy stasienf orithph dicagling swischanisme \Wheite athe

corpr i 91 ng: o SetiBPefig Bflcn LFR FRORH LT, 5BE Sal b Brpiainend
the cooling/ divhgenthe rgntsi aivignpleeridiset plukdiy REabvideaind tRMmaldignhRterihY ty
plate, and dispensed into the cavities before molding; and

a molding station, where the molding station comprises a top mold chase and a
bottom mold chase so that the center cavity plate with the substrate can be disposed

between them for molding at a predetermined period and temperature.

2. The molding system of claim 1, wherein the cooling mechanism is one selected from
the group consisting of an air-based cooling mechanism, a fluid-based cooling system, or a

cooling system with one or more peltier modules.
3. The molding system of claim 1, wherein the mold chases comprises a heater.

4. The molding system of claim 1, further comprising:

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

an output gripper for transferring the molded substrate from the center cavity plate

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

5. The molding system of claim 1, further comprising:



where the center cavity plate has a plurality of cavities and the nol ding
material is dispensed into the cavities before nolding; and a nol ding
station, where the nolding station conprises a top nold chase and a bottom
nol d chase so that the center cavity plate with the substrate can be

di sposed between themfor nolding at a predeterm ned period and
tenperature. 2. The nolding systemof claiml, wherein the cooling

mechani smis one selected from the group consisting of an air-based

cool ing mechanism a fluid-based coolingysystem or a cooling systemwth
one or nore peltier nmodules. 3. The nolding systemof claiml, wherein the
nol d chases conprises a heater. 4. The nol ding systemof claim1, further
conpri sing: an® (iSBERSIRE Meshanism with andisransing hepdea copteinendiar heldingathei mpldt
modul e ONrehile. HRMEElcf AN dHaBl A" EarlbiP R Hariln 'BF RAHhS WdTuRbersE head
cool i ng/ di spensing station; and an output gripper tTor transterrtng the

mol ded s uinsd/awdyetherpositiohevieee tler dispenising mpéchhrismdianptigedsothetrhad phaédiarintoof
t he cool i@g/di.?ge&fkng station {o an out put nmodule. 5. The nol ding system
of clai m 1 PUFPHE R BT @iy PIdS 5 di spensing nechanismwith a

di spensi ng head, a container for holding the nold material, and an

el ectro-nechani cal transport nechani smfor noving the dispensing head

i nt o/ away6+ he ‘Plassinolding spistereof ¢leindl Spsheicomprisingani sm can di spense the nol d
material into _the cavities of .the center cavity plate. 6. The nol di ng
system of cl ai %H’f?‘“ff&f»’ IHEFOIEBHE}P%si ng: an input nodul e conprising: an

onl oader for transff salogek i@ tEmbfeirin @e kebsaBeadhAddlohd @akk; a track &
gri pper for picking and gl acing the substrate onto a lead-in plate

: e : ate: the
lead-in plate for ofrask &tariper fos pislking andlacingrilie subsgaigiontp plead-an plgke;
mai nt ai ni ng the propen..ofr: .on. . S t 7. The nol di ng system
of claim®6, wherei nﬁ? r%%a(al lgg)né%t %gdrpqqgg %u%gﬁrr%rs]ﬂg%}saﬁeg céati ng

a loading plate for maintaining the proper orientation of the substrate.

7. The molding system of claim 6, wherein the loading plate comprises a heating

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

8. The molding system of claim 1, further comprising:
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 offload 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.

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

electronic devices.



mechani sm for pre-heating the substrate to a predeterm ned tenperature. 8.
The nol di ng systemof claim1, further conprising: an output nodule
conprising: an unloading plate for receiving the nolded substrate; a pick
and place for picking the nol ded substrate fromthe unl oading plate and

pl aces onto an offload track; the offload track for receiving the nol ded
substrate; and an offl oader for readying the nol ded substrate to be renoved
fromthe system 9. The nolding systemof claim8, wherein the offl oad
track conprises a vision inspection devigfe for inspecting the nol ded
substrate. 10. The nol ding systemof claim1l, wherein the substrate is a

| eadfrane, . 11. The | di ng system of claim 10, wherejn the |l eadfrane is
popul at ed % t hThe EP[H‘)% e nb?fsd%‘%k]br"ﬂ}ﬁ%n&@\ﬁl%@mc vicgare ‘mol di ng
system of claim 11, wherein the electronic devices are LED. 13. The nol ding
systemof claim1l, wherein the nolding material is a silicone rubber. 14.
The nol di iy sy¥hemoblingtyatem df clainel evirertinehcmoldingghatesgds s sitigost @mibbem
conprises a platform where the cooling nmechanismis so configured that it
controls the tenperature of the platform and where the platform provides
support fpf theh€ai@ing GRatbhYofRlAhe 1 dWhicReh Yl &REASURGensiy: stdtith BRhEHRY a
systemof claim1l, wherein the cooling/dispensing Station conprises a

cool i ng pplatfernafwhene 81 conling meplanisnu isesoi eonigwed dhat éiccobiyolsitke wowietatigre of the

mechani s a upportin ans for..praovidi S ort. to_the nter.
covi vy o 2ed0Gn and R HETIEROE PrRligh St S HBP s ol aiis: Ehine
a nol di ngdispdneinigal , sai d process conprising the follow ng steps of:

providing a center cavity plate with a plurality of cavities; placing the
center cavity plate on a supporting plate;

15.  The molding system of claim 1, wherein the cooling/dispensing station comprises a
cooling plate of which the temperature is controlled by the cooling mechanism, and a

supporting means for providing support to the center cavity plate during dispensing.

16. A process for molding a substrate with a molding material, said process comprising 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 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

same.



di spensing the nolding 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 nol d;
pressing and nol ding the substrate for a predeterm ned period at a
predeterm ned tenperature so as to allow the nolding material be nol ded
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 cenjgr cavity plate. 17. The process
of claim 16, wherein the supporting plate and the cooling plate can be
sane. 14 §.8. i[% process of clajm 16, wherein the substrate is a

| eadf r ane!®19 propess ob glaimpl 6o Wherginithe syhstipteiing leadframads rame is popul at ed
with a plurality of electronic devices. 20. The process of claim19,
wherein the el ectronic devices are LED. 21. The process of claim 16,
wherei n t h® nolTheé pgooesst ef ickdimi $8,awhketeirc diee laadfvirae .is populated with a plurality of

electronic devices.
20.  The process of claim 19, wherein the electronic devices are LED.

21.  The process of claim 16, wherein the molding material is a silicone rubber.



