- 1 - MODULAR MOLDI NG ASSEMBLY FOR ELECTRONI C DEVI CES Field of the
Invention 5 The invention relates to the nolding of electronic
devices for sealing electronic conponents attached to the electronic
devi ces. Backaround and Prior Art 10 Conventionally, encapsul ating
el ectroni c devi ces enconpass either transfer nolding or conpression
nol di ng. In transfer nolding, noldingiconpound is introduced as a
solid pellet into a nold supply pot of a nolding systemand nelted
with the application of heat and pressure to a liquid state. The
| i quefied 15 nol ding conpound is then forced by a plunger into
runners connect gehfRALAR O LHNE ASSEMBIY #ORDEUEOTROMICIDEMICES ent er
into nolding cavitres via narrow gates. In conpression nolding,
nol di ng conmpound in the formof powder or liquid or paste resinis
typically i iadivi dual ly with respect to each electronic
devi ce 20 ﬁ%?@ﬁtﬁg"b§ ggsencapsulated and then a narrow gap between
the devbce and the nolding cavity is conpletely filled up. A
spring-bi aged t jf GlReodiovauvived | fyr Bealimyeelecminic
nmol di ng faiggf%ﬂgﬁﬁﬁﬁggﬁgtﬂ%ﬁ%?ﬁaﬁﬁgéﬁﬁﬂe to apply a conpacting force
in a nol di ngmpenenty addched ta theleC&i¢ IREER$ ont o the el ectronic
devi ce. Machine parts requirenents for transfer nolding and 25
conpressi on nol ding processes are different since the two processes
are not th@askmeundgpd PPt At a separate machi ne assenbly is necessary
for eitBer l'iquid or powder conpression nolding on the one hand, and
transf e nol ding on the other. It would therefore be desirabl tq
provi de veCoavéhtonatiyi preapsutaing eagrenic CIRYIRSS| GNERIBRASSo S IR ﬁ'aﬂs er
met hods of l,.di. n i i re dif®) fHoltBngs @amipeundlis
for effici ?”%n‘% (g"gﬂs%r%é%'?'gcrﬁ?%ﬁesy UHHHEP nRIdif, _gg ok
introduced as a solid pellet into a mold supply pot of a molding system and

melted with the application of heat and pressure to a liquid state. The liquefied
15  molding compound is then forced by & plunger into runners connected between

the plunger and molding cavities to enter into molding cavities via narrow gates.

In compression molding, molding compound in the form of powder or liquid or
paste resin is typically supplied individually with respect to each electronic device
20  which is to be encapsulated and then a narrow gap between the device and the
molding cavity is completely filled up. A spring-biased clamper may then be
projected downwardly from a resin molding face to allow the molding machine to
apply a compacting force in a molding cavity after a mold is closed onto the
electronic device. Machine parts requirements for transfer molding and
25  compression molding processes are different since the two processes are not the
same. Typically, a separate machine assembly is necessary for either liquid or
powder compression molding on the one hand, and transfer molding on the other.
1t would therefore be desirable to provide versatile equipment that may be
comnmansmjmrbmhnmﬁmdsoﬂnddMgempanngmemtwmsomeMMQ

30 material for efficiency and cost effectiveness.



- 2 - Summary of the Invention It is thus an object of the invention
to seek to provide a nolding assembly w th quick and easy neans of

swi tching between working as a transfer nolding 5 systemand a
conpressi on nol ding systemfor efficiently and conveniently nolding
el ectronic devices at |ower cost. According to a first aspect of the
invention, there is provided a nodul arz 1wl di ng assembly conpri sing:
an i nput nodule for |oading electronic devices for nolding;, 10 a
press station |nclud|ng one or nore nol ding presses for nolding the
el ectroni cS f: th t nmodule for offloading nolded electronic
devices after they have been nolded; and a carrier that is novable at

| east bet th dul
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press stat h%fblcqgé!ﬁ&%ﬁé‘eé\%& MbwWem@st.wherein the first and second
attachnents ea correspondi ng nmounti ng device for detachably

mounting the first or second attachnent onto the adapter and the
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at t achnment Ing to second aspect of the jnventi th
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devsces an output module for offloading moldedgelectronlc devices after they
have been molded; and a carrier that is movable at least between the input
module and the press station and/or the press station and the output module, the
carrier having an adapter located thereon for detachably mounting a first

15  attachment or a second attachment which is operative to perform a function of
transporting the electronic devices and/for introducing a molding compound to the
press station for conducting molding; wherein the first and second attachments
each has a corresponding mounting device for detachably mounting the first or
second attachment onto the adapter and the first aftachment has a different

20  function from the second attachment.

According to a second aspect of the invention, there is provided a carrier for a
modular molding assembly, the modular molding assembly comprising: an input
module for loading electronic devices for molding; a press station including one
25 or more molding presses for molding the electronic devices; and an output
module for offloading molded electronic devices after they have been molded,;
wherein the carrier is movable at least between the input module and the press
station and/or the press station and the output module and has an adapter
located on the carrier for detachably mounting a first aftachment or a second
30  attachment which is operative to perform a function of transporting the electronic

devices andfor introducing a molding compound to the press station for



25 or nore nolding presses for nolding the el ectronic devices; and an
out put nmodul e for offloadi ng nol ded el ectronic devices after they
have been nol ded; wherein the carrier is novable at |east between the
i nput nodul e and the press station and/or the press station and the
out put nodul e and has an adapter | ocated on the carrier for
detachably nounting a first attachnent3-or a second 30attachnment which
is operative to performa function of transporting the electronic

devi ces and/or introducing,a noldin Qnpo o {0
or o5 CorgHeNIE: PSB! AREE e BPh SRR Fir 2 StrRERS bgeh Aidd
at t achment g, RapBndiAg MoGRINgedpatelifag detachablp gmdentinge theo firad edrageeanidy
mounting the first or secqond attagch t .onto e ; :
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S5 1t will pg Lepvert&Hmd. hereinafter describe the invention in

greater detail by reference to the acconpanyi ng draw ngs, which
illustrate the preferred enbodi ments of the invention. The

particul ar jity) ofe Eo/chichnie gRranshdrheescabatties iestion i igosaters defatl ko
be understood as superseding the, engr alit

y of. the braqad
10i dent i f i G4€BeE of0 ttHE PRYUAPIHIths fa\é!ﬂgﬁeol‘”*ﬂ?htﬁ‘lés%ﬁ?‘%i fee pefelred
Descri pt i ogmehditladibPeNgFention EXRRTISRScLOt) bEther drheine caneintbe delatsut
of a nolding assenbly in accordance 15 with the inventiﬁn %{1% Pﬂ%}\@ be
descri bed desanipfiend é& Batl bo unﬁ@rsgwéo%avﬂﬁfﬁ@'m G AgRerajiy RIo% g
1 is an,is & 1.6 VI AR ladidRanas5etHel failngcor por ati ng conmmon
carri e?% a%?iﬁaﬁax?gmfﬁ@%ﬁ?e&?ﬁe@d enb)gdi ment of the invention; FIG
2 is an isonetric view of an input nodul e of the nolding assenbly of

FIG 1; FI g‘rieﬁ?é&ri@ﬂgrjl épﬂgtg@ﬁ,inﬁgew of an output nodul e of the
nmol di ng as ;

Examples of the preferred embodiment of a molding assembly in accordance
15  with the invention will now be described with reference to the accompanying

drawings, in which:

FIG. 1 is an isometric view of a molding assembly incorporating common cartiers
according to the preferred embodiment of the invention;

20
FIG. 2 is an isometric view of an input module of the molding assembly of FIG. 1;

FIG. 3 is an isometric view of an output module of the molding assembly of FIG.
1;

25
FIG. 4 is an isometric view of an exemplary common carrier which can be used
as a mount for multiple types of attachments that are useable with the molding

assembly;

30  FIGs. 5A and 5B are isometric top and bottom views respectively of the common

carrier of FIG. 4;



FIG 4 is an isonetric view of an exenplary conmon carrier which can
be used as a mount for nultiple types of attachnments that are useable

with the nolding assenbly; - 4 - FIG 6 is an isonetric view of a
| eadf rane and pel | et onl oader for use with a transfer nolding process
for | oading | eadfranes and nol di ng pellets; FIG 7 is an

i sonetric view of a liquid dispensi ng onl oader for use with a strip
5conpressi on nol di ng process for dispensing liquid; FIG 8 is an

isonetric view of a powder dispensing._onloader for i g
conpr essi oGl i AY | @8%Q”GFVY)P?Iaolﬁagfﬁﬂ"‘f)ﬁﬂge?%”eg8&#%@.8%;%&%&& lagr e
i sonetric {apfantolBRlRotessavsioadiag eeidirumey antl neoldingpsfias; nol di ng
of f-1 oader for use wwth a transfer nolding process for off-I|oading

| eadf ranes and cleaning a nold; and FI Gs. 10A and 10B are isonetric

top and bogipm W evgsoresievicw el ¥ lighidadidersimgpotsaderfonubeliwil a strip
on/of f-1 oader for use with a strip,conpre si.g_n nol di ng process for

r espect$ vef§MPIEESIPR HUHRY PERSGST Bﬁcﬁiﬁpﬁﬁggg A4%of f - | oadi ng nol ded

| eadf ranes to and froma nold chase. Detail ed Description of the
Preferred Enbodi mnent of the Invention 20 FIG s an isorret.fi C _Vview

of a nol di G- dsisearbispmetia Yiew Gy RAWIRg sPsarid orlcggRiisi SR IT s>
accor ding_ kenblesBh Hading raEReHreRindfoudw; | nvent i on. The ol ding

assenbly 1 as a conbination of an input nodul e 14, an output nodule
30 and a press station 42. Various attachments with different

functi ofs BRYs B8\ and 9B are isometric top and bottom views respectively of a transfer
molding off-loader for use with a transfer molding process for off-loading

leadframes and cleaning a mold; and

FIGs. 10A and 10B are isometric top and bottom views respectively of a
15  compression molding on/off-loader for use with a strip compression molding
process for respectively loading unmolded leadframes and off-loading molded

leadframes to and from a mold chase.

Detailed Description of the Preferred Embodiment of the Invention

20
FIG. 1 is an isometric view of a molding assembly 10 incorporating a pair of
common carriers 12 according to the preferred embodiment of the invention. The
molding assembly 10 has a combination of an input module 14, an output module
30 and a press station 42. Various attachments with different functions may be

25 mounted onto the input and output modules 14, 30. The input and output
modules 14, 30 are located at opposite ends of a molding assembly line
comprising the molding assembly 10, and the press station 42 is located between
the input and output modules 14, 30 along the molding assembly line.

30 Electronic components are loaded to the input module 14 for molding and the
molded electronic components are offloaded from the molding assembly 10 at



25 nounted onto the input and output nodules 14, 30. The input and
out put nmodul es 14, 30 are |ocated at opposite ends of a nolding
assenbly line conprising the nolding assenbly 10, and the press
station 42 is |ocated between the input and output nodul es 14, 30

along the nolding assenbly line. - 5 - the output nodule 30. The
press station 42 may conprise a pluraldt+y of presses 43 for nolding
the electronic conponents such as three presses 43 iIIustrated

therein Whl ch are Io e jacent .to one another.
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on each coggupescarrier 12 to which an attachnent is det achably
nmounted on the common carrier 12. 15The attachnments may have
different functions, such as transporting el ectronic devices and/or
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and supplying 20 pellets to the {)ress station 42, a |liquid
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di spensi ng on or supplying or loading nolding fesin in
powder foriiﬂetoon‘tnh@ eatéent2.nore nol ding presses 43 during the strip
conpressi on nol ding process. The attachnments nay al so conprise a
nmol ding 25 off-|oader such as a transfer nolding off-Iloader 94 for
use i ni% tFamsttechmentdimay pave difisrenriupetionsogdshgs ritngeertisg Riaatraniss
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presses 43
use with the transfer molding process for transporting leadframes and supplying

20 molding pellets to the press station 42, a liquid dispensing onloader 68 for use
with the strip compression molding process for supplying or dispensing molding
liquid and/or a powder dispensing onloader 82 for supplying or loading molding
resin in powder form to the one or more molding presses 43 during the strip
compression molding process. The attachments may also comprise a molding

25 off-loader such as a transfer molding off-loader 94 for use in a transfer molding
process for off-loading molded substrates such as leadframes and cleaning the
mold, or a compression molding on/off-loader 110 for use with the strip
compression molding process for loading unmolded substrates such as
leadframes to the press station 42 and off-loading or unloading molded

30 substrates from the presses 43.



- 6 - Additionally, a feeder bow and a pellet handler nodule 44 or
powder di spensing nodule 46 may be sel ectively nmounted to the inpat :
nodul e 14. The feeder bowl and the pellet handler nodule 44 provide
the input nodule 14 with pellets of nolding conmpound during the
transfer mol ding process while the 5 powder dispensing nodule 46
provi des nol di ng conpound for conpressgd on nol di ng. After an
attachnent has been nounted to the first conmon carrier t he

comon carrier 12 may b t t
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common car out put nodul e 30 for cull '
15case bf ppadef drspmldgnQOdlhiéf%ﬁéJr@‘h@%rm%@QIcé’ﬁmqugﬁgval lgnpréss?on

transferred nmagazi ne holder to store and trans

port the nol ded
| eadf rames™ C&‘?Eﬁj‘ 2 is an isonetric view of an input nodule 14 of a
nol di ng assenbly 10 of FIG 1. The input nodule 14 is a comon

framewor k f?ter use i Lh et d 6888 Rbunted to the first common carrier 12, the

common carrier 12 may be operative to transport the attachment along an X axis
10 in reciprocating directions in-between the input module 14 and the output module
30. At the press station 42, the first common carrier 12 transports a leadframe
which is carried by the attachment to one of the presses 43 for molding.
Thereafter, molded leadframes may be transferred by an attachment mounted on
the second common carrier 12 to the output module 30 for cull removal in the
15 case of transfer molding, before the molded leadframes are transferred to a

magazine holder to store and transport the molded leadframes.

FIG. 2 is an isometric view of an input module 14 of a molding assembly 10 of
FIG. 1. The input module 14 is a common framework for use with both transfer

20 and compression molding of electronic devices held on leadframe strips. A top
magazine platform 16 holding magazines 20 filled with unmolded leadframes is
located above a bottom magazine platform 18 where empty magazines 20 are
placed. An elevaior picks up a magazine 20 from the top magazine platform 16
and places it on an input magazine platform 22 which is at a level to enable the

o5 leadframes to be pushed onto an input track 24. An input transfer arm 26 picks
up each leadframe from the input track 24 and transfers the leadframe to a
preheating station 28. The elevator then unloads the magazine 20 from which ali
the unmolded leadframes have been unloaded to the bottom magazine platform
18 for later removal.

30



20 and conpression nmolding of electronic devices held on | eadfrane
strips. A top nmagazine platform 16 hol ding nmagazines 20 filled with
unnol ded | eadfranes is | ocated above a bottom nagazine platform 18
where enpty magazi nes 20 are placed. An el evator picks up a magazi ne
20 fromthe top nagazine platform 16 and places it on an input
magazi ne platform 22 which is at a level to enable the 25 | eadfranes
to be pushed onto an input track 24. An input transfer arm 26 picks

up each leadframe fromthe input track 24 a ane
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an exenplary common carrier 12 which can be used as a nount for
mul tiple types of attachnents that are usable with the nol ding
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different dispensing methods required for the molding process to be utilized
simply by changing the attachments held on the common carrier 12.
25
FIGs. 5A and 5B are isometric top and bottom views respectively of the common
carrier 12 of FIG. 4. In FIG. 5A, an adapter in the form of a mounting plate 60
includes a sliding guide 48 and is located at the base of the common carrier 12.
An attachment having a corresponding mounting device is detachably and
30 slidably mountable to the sliding guide 48 of the mounting plate 60. The
mounting plate 60 is driven in a first direction or along a Y axis by a first motor,



30slidably nmountable to the sliding guide 48 of the nmounting plate
60. The nounting plate 60 is driven in a first direction or along a Y
axis by a first notor, - 8 - such as a driving servo notor 50, via a
gear ratio driving pulley 52. A flexible energy chain 54 resides

al ong one length of the comon carrier 12 for housing cables and air

t ubi ngs used in association with the -d&tachnent, and a carrier frame
55 supports the various conponents of the common carrier 12. 5 FIG
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15  conveniently changed for different molding configurations.

FIG. 6 is an isometric view of a leadframe and pellet onloader 62 for use with the
transfer molding process for loading leadframes and molding pellets. The
leadframe and pellet onloader 62 has a mounting plate 64 which corresponds to
50 and mates with the mounting plate 80 of the common carrier 12 when the
leadframe and pellet onloader 62 is mounted to the mounting plate 60. A pellet
pusher 66 loads pellets to a mold supply pot so that a plunger located in the mold
supply pot may crush the solid pellet under elevated heat, causing liquefied
molding compound to flow out of and be discharged from the mold supply pot
o5 located above the plunger through runners into the molding cavities of the

presses 43.

A product-related part mounting plate 65 is used for mounting a handling tool
which is specific to a product being molded. The product-related part mounting
30 plate 65 is vertically movable and is guided by z-motion guide rods 67.



presses 43. A product-related part nmounting plate 65 is used for
nounting a handling tool which is specific to a product bei ng nol ded.
The product-related part nounting 30plate 65 is vertically novabl e
and is guided by z-notion guide rods 67. - 9 - FIG 7 is an
isonetric viewof a liquid dispenser 68 for use with the strip
conpression nolding process for dispersing liquid. A Z-notion driving
pulley 70 is | ocated at a base of the quuid di spenser 68 for driving

t he I|qU|d di spenser 68 verticall t i de
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nounting p is used for nmounting the powder dispenser 82 to the
comon carrier's nnuntlng pl ate 60. A powder |oading nodule 90 is
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FiGs. 9A and 9B are isometric top and bottom views respectively of a transfer
molding off-loader 94 for use with the transfer molding process for off-loading
leadframes and for cleaning a mold. In FIG. 9A, a mounting plate 96 provides a
platform for mounting the transfer molding off-loader 94 to the common carrier 12.
25 A cull handler 98 helps to remove cull from the molded electronic device
packages. A cleaning module 100 is located at one end of the transfer molding
off-loader 94 for cleaning the mold. FIG. 9B shows a leadframe holder having a
plurality of inner fingers 102 and a corresponding set of outer fingers 104 for
gripping molded leadframes in position in leadframe holding sections 106.

30 Leadframes molded by transfer molding at the press station 42 can be moved by



- 10 - a product-related part 108 for |eadfrane pick-and-place to the
transfer molding off-1oader 94 and thereafter will be off-loaded from
the nol ding assenbly 10. FIGs. 10A and 10B are isometric top and
bottom vi ews respectively of a 5 conpression nol ding on/of f-1|oader
110 for use with a strip conpression nolding process for respectively
| oadi ng unnol ded | eadframes to a pres3043 and of fl oadi ng nol ded

| eadf rames fromthe press 43. The conpression nolding off-1oader 110

i s detachabl bl.e o r \Y

bl ate 112 SEeSUeriReg Rt 105 teldpR R pER e Hack o R o ieranaiingo
onto and 43@idddat b€ ahd thdreattdr valhes off- Oadedifiom meenoldmataéaemglyd Grol d A
guide rod 116 is located along a Il ength of the conpression nolding

of f-1oader 110 for noving the press plate 114 along the Iength
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wor k wihh ebidiig IdRiahdl dodivimenary (dteshinch wblipens gsideimdi tiéofs
with the powder d| spenser, 82 oads [ 6 B
conpr essi ofPCaRdRIPRY Byl of Tf@s@qm%fﬁ%%”@@m frfg §fga F(Harﬁ Yh@the

modul ar EFES@ 018 &1 la¥onkOthRs leAgECineReA. | This hﬁmmﬁrﬁns&d:nemlmdbmt
of the invention does not require na or nmodi, f |cat|€j§aéto conver

transfer mondnagyiper aid sBown duhisH d98 MOIRBE 8 HEMS FRAURTSR ¢
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the common carrier 12 which is onmbn nQunt

at t achitent whﬁfﬁthedﬁ@dféﬂﬂ?%ﬁﬁ% be d‘i’caﬁfh%d | @W%P@fﬂ%ﬁqﬁ#f%& pyigR ping, 124
nol di ng sy%ﬁgé@ g%nrgeggmgé)mﬁ@%mgn nol ding system The attachnents may
Y]

be swiftly an niently interchangeable for effectively
A bottom pick-up module 126 may also comprise muliiple suction bars to hold
onto leadframes by vacuum suction. Driving cylinders 128 together with driving
20 rods 130 drive the compression molding on/off-loader 110 for vertical motion.
The compression molding off-loader 110 may be employed to work with either
the liquid dispenser 68 which dispenses liquid or with the powder dispenser 82
which loads powder during the strip compression molding process.

25 |t should be appreciated that the modular molding assembly 10 as described in
the preferred embodiment of the invention does not require major modifications
to convert a transfer molding system to a compression molding system and vice
versa. Conversely, such conversion is facilitated by incorporating the common
carrier 12 which is a common mount for multiple attachments that are suitable for

30 use with either the transfer molding system or the compression molding system.
The attachments may be swiftly and conveniently interchangeable for effectively



repl acing one nodule with another. In this way, it is not necessary
for one to work with two separate nol ding systens for transfer
nmol di ng and conpressi on nol ding respectively. Thus, there are
substantial savings in cost. 5The invention described herein is
susceptible to variations, nodifications and/or additions other than
those specifically described and it Fd41to be understood that the
invention includes all such variations, nodifications and/or

addi tions mh ch fa in. ri c M t
descri pti offP ac'”?f”%@%ldk% WTI' %@% arIIJi ﬂzﬂggdaﬁgﬂggsngﬁrb §§SCS% Fising: an
i nput noduerkf with headbparaed atcﬂmmsy:stelremfoteﬁarﬁmr moldifichgnd Sampression
station inclyudin o] ng the
el ect r oni cMd&\ §pa§We%uﬁEH§ e %ﬁqygégﬁﬁﬁﬁaWQQSﬁﬂkgrded el ectronic
devi ces after they have been nDIded and a carrier that is novable at
| east bf t \Mlar?en mtvg%taon escn%rog Llllerelﬁl |§js&sr%%pﬁt513§§ variations, modifications and/or
additions other than those specifically described and it is to be understood that

the invention includes all such variations, modifications and/or additions which

fall within the spirit and scope of the above description.



10st ation
havi ng an

and/or the press station and the output nodule, the carrier

adaptor |ocated thereon for detachably nmounting a first

attachnment or a second attachnent which is operative to performa

function of transporting the el ectronic devices and/ or

nol di ng conmpound to the press station for conducting nolding;
15wherein the first and second attachi@nts each has a corresponding
nmounti ng devi ce for detachably nounting the first or second

at t achnment
function f

onto the adapter and the first attachment has a different
second attachnent. 202. Modul ar nol di ng assenbly as

clainmed in claima1, further conprising a first linear notion guide
al ong which the carrler m)va h’e for. ?UI ding the carrier along a

first direéti orMOGHar ‘EO

%n gui de al ong whi ch the

adaptor is nmovaiy gp ﬁﬂﬁogwb(ﬂcbmgad!hl@eadmm@dewcesafosermdﬂmtg direction

which is perpendlcular to Irst direction

assenbl § as cl af MERFS; ?FaH‘P'blriﬁ?“fI'”gu BP?Wérmg@nﬁpld&%ag‘e&w&gtﬂéﬁ&omﬁ k%gr
driving thegjceRfkit Gbvitds;t he first d| rection, and a second notor for
driving the adaptor in the seco i rec
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an output module for off oa ing mot] dnelectromc devices after they have
been molded; and

a carrier that is movable at least between the input module and the press
station and/or the press station and the output module, the carrier having an
adaptor located thereon for detachably mounting a first attachment or a second
attachment which is operative to perform a function of transporting the electronic
devices and/or introducing a molding compound to the press station for
conducting molding;

wherein the first and second attachments each has a corresponding
mounting device for detachably mounting the first or second attachment onto the
adapter and the first attachment has a different function from the second

attachment.

2. Modular molding assembly as claimed in claim 1, further comprising a first
linear motion guide along which the carrier is movable for guiding the carrier
along a first direction, and a second linear motion guide along which the adaptor
is movable for guiding the adaptor in a second direction which is perpendicular to

the first direction.

3. Modular molding assembly as claimed in claim 2, further comprising a first
motor for driving the carrier in the first direction, and a second motor for driving

the adaptor in the second direction.

4. Modular molding assembly as claimed in claim 3, wherein the first and

second motors are servo motors.

i ntroduci ng a



5. Modul ar nol ding assenbly as clainmed in claim1l1, wherein the
adapter on the carrier conprises a nounting plate having a sliding
guide to which the first or the second attachnment is slidably

nount abl e. 56. Mbdul ar nol di ng assenbly as clained in claim1, wherein
the first or second attachnent conprises an onl oader for transfer

nmol di ng conprising a substrate and noll@rng conpound onl oader
operative to transport substrates and supply nol di ng conpound to the
press station. 107. Modul ar nol ding assenbly as c| ained. in claj
wherein the fi Medugr @%@W&%W&%H?'@%ﬁ%@s* ,aquqrawitﬁe&dgét%}épng
onl oader opgrakief @okrisedR InourBhgipRee hadakd € sliding lyeidente vanichihedirst or
nol di ng presses for conpression nol ding. 8. Modul ar nol di ng
assenbly abeseaenrettachmankjsligdablynausiadle-ne first or 15 second
attachnent conprises a powder dispensing onl oader operative to supply
mol ding resin in powder formto the one or nor .rmj[di Eg@rr%ﬁgstfor
conpr essi o nolMedidar molding @eseMBly orRimed 4% Sl ¥aSEh e 4SO
claiml, oﬁgrbt{aléﬁmfehf shmplised afe6Rbsicrt foRelanEeRl reltipyi c@sprising a
nmol di ng of f1 oader operative to offload nol ded substrates and o cl.ean
the one or Sumtréfwcﬁmﬁ@“’iﬁ eaygpaund argoad@s QRPEHVER H??lﬂmé%%'@’ﬁ“ﬁﬂ?sﬁd
clainmed in j inaeRSd It i s@fiosecond attachment conpri ses
a substratseﬂpg"a@e)%mgperaﬁd&g t??%%ﬁgé u%m)l ded 25 substrates to the
press station for conpression nolding and upl oad nol ded substrates

from tgt? %ess.r\%@ﬂéroﬁmidﬁﬂg NOHbRT adTR|Hh 8@ iRTHEMDY Y whBreth ahearst or

claim erein e I nput” nodule'is configured for selecti velsgl
mount i ng asécesdeattasbientAemarisas # duidagisnessingorriertes ARSEINE; 1o eSUPB!Y

provide pellefs: Rfuid® b Rde SPIRLY AbIdiIRY bRBsédHRM bofBAisRNMGIding.

8. Modular molding assembly as claimed in claim 1, wherein the first or
15  second attachment comprises a powder dispensing onloader operative to supply
molding resin in powder form to the one or more molding presses for

compression molding.

9. Modular molding assembly as claimed in claim 1, wherein the first or
20 second attachment comprises a molding offloader operative to offload molded

substrates and to clean the one or more molding presses.

10. Modular molding assembly as claimed in claim 1, wherein the first or
second attachment comprises a substrate loader operative to load unmolded

25 substrates to the press station for compression molding and upload molded
substrates from the press station.

11.  Modular molding assembly as claimed in claim 1, wherein the input
module is configured for selectively mounting a feeder bowl and a peilet handler
30  module operative to provide pellets of molding compound to the input module for

fransfer molding.



transfer nolding. -14- 12. Mdul ar nol ding assenbly as clained in
claim 11, wherein the input nmodule is also configured for selectively
nmounti ng a powder di spensing nodul e operative to provide nol ding
conmpound to the input nodule for conpression 5nolding. 13. Mdul ar
nol di ng assenbly as clainmed in claim1l, wherein the output nodul e

i ncl udes a degate station for separatihg cull formed during nol di ng
fromel ectroni c conponents whi ch have been nolded. 10 14. Modul ar
nol di ng assenbly as clained in claim1, further conprising an
additional carrier which is novable at |east between the input nodul e
and the prgss s\n@iulmﬂmkﬂp&garaswabwrasslamna@unmiamﬂ1ﬂhwt@m»pdhenﬁmtl e

and has an adapt.o dd fi

Tount | mg- (RGOS PGSR 26 ge el aRRng g oty pibe REIE ey
assenbl y agpdrhidieT®a providd aioidg cM‘reploendt to Hise rimuritoduld dor @em@feSISIOﬂst
or second at fdachrrent further conprises a nounting plate for mating

with the cEPING ' s adaptor during mounting of the first or second
20at t achnent to the carrier. 16. Mdul ar nol di ng assenbly as clai ned

inclaiml re the out put. duI are I
opposite e*rr’ds ° |¢1@£§§§%’Hﬁ'|yya§ iR dd(t &“ presge?%b t?‘legétm%t
lzgcat etrim lbemla/@de aﬁél@dédWéJdeg@t@CbtalltTngut semutaiiresoul forrged Herimp haidigg from
asse y line i N ly as clainmed in claiml1,
wher ei n t heFyqTus caPPaRaieH 'CPQ‘D g@ i‘ﬁe o?/ use in facilitating a
transfef nol ding process and the second attachnment is configured for
use in facilitatin ressio
14.  Modular mocm) assemlgl

additional carrier which is movable at least between the input module and the

y as cﬁam%d in claim 1, further comprising an

press station and/or the press station and the output module and has an adaptor
located on the additional carrier for detachably mounting the first or second

15 attachment.

15.  Modular molding assembly as claimed in claim 1, wherein the mounting
device of first or second attachment further comprises a mounting plate for
mating with the carrier's adaptor during mounting of the first or second

20 attachment to the catrrier.

16. Modular molding assembly as claimed in claim 1, wherein the input and
output modules are located at opposite ends of a molding assembly line, and the
press station is located between the input and output modules along the molding

25 assembly line.

17. Modular molding assembly as claimed in claim 1, wherein the first
attachment is configured for use in facilitating a transfer molding process and the
second attachment is configured for use in facilitating a compression molding

30 process.



30 process. -15- 18. A carrier for a nodul ar nol ding assenbly, the
nodul ar nol di ng assenbly conprising: an input nodule for | oading

el ectroni c devices for nolding; a press station including
one or nore nolding presses for nolding the 5el ectronic devices; and
an out put nodule for offloading nolded el ectronic devices after they
have been nol ded; wherein the tarrier is novable at |east

bet ween the i nput nodul e and the press station and/or the press

stati on angd, t he out. ; I ; e
carrier fof dersSHtaBt b At fal AP AERRE nadbihr hEHG Blintl)
aLt aclhrrentcoﬂmrtsimg:s operative to performa function of transporting
the el ectronic devices and/or_ | [ . mmldi C ound to the
press station faé‘r'n?;@ﬁﬁ%‘ﬁ{l? f?é 1%4”(%%%&%\5%2?%?&#%@2&?“ ’ and second
attachments eachplias datior inekgorgdoms of Snareunelding pressesefdr gnolding the
det achabl y rmuntia%ﬁt he first or second attachnment onto the adaptor

and the fi$eerolic deYithnéMlas a different function fromthe second
attachnent. an output module for offloading molded electronic devices after they have

been molded;
wherein the carrier is movable at least between the input module and the
press station and/or the press station and the output module and has an adaptor
10 located on the carrier for detachably mounting a first attachment or a second
attachment which is operative to perform a function of transporting the electronic
devices and/or introducing a molding compound to the press station for
conducting molding;
wherein the first and second attachments each has a corresponding
15 mounting device for detachably mounting the first or second attachment onto the
adaptor and the first attachment has a different function from the second

attachment.



