- 1 - MODULAR MOLDI NG ASSEMBLY FOR ELECTRONI C DEVICES Field of the
Invention 5 The invention relates to the nolding of electronic
devices for sealing electronic conponents attached to the electronic
devi ces. Background and Prior Art 10 Conventionally, encapsul ating
el ectroni c devi ces enconpass either transfer nolding or conpression
nmol ding. In transfer nolding, nolding conpound is introduced as a
solid pellet into a nold supply pot offt-a nol ding system and 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

nol di ng conmpound 1 n the formof powder or liquid or paste resinis
typically supplied individually with respect to each electronic

devi ce 20 WhieRiviitise Ingedienencapsul at ed and then a narrow gap between

t he devige and the nolding cavity is conpletely filled up. A
spring-brased danmper may then be projected dowwardly froma resin
mol di ng f ac®hé invahtiaweldies teothdimeidina ohelestrenic dpYiess 187 se#Pd &G Por ce
in a noldin V] LS onto the electronic

devi ce. I\/acﬁ?rﬁém{bemlstagifa%@%dut?)r@@n%%?ﬂé&?%é&tﬁ%gnsfer nol di ng and 25
conpressi on nol ding processes are different since the two processes
are not thegsame. LVDHGRL ¥t @ separate machine assenbly is necessary
for either PT%%?&LGT—bEVﬂéT*conpression nol di ng on the one hand, and
transfedOnol ding on the other. It would therefore be desirable to
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introduced as a solid pellet into a mold supply pot of a moiding system and
melted with the application of heat and pressure to a liquid state. The liquefied

15  molding compound is then forced by a 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 1o 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 fo allow the molding machine to
apply a compacting force in a molding cavity after a mold is closed onto the
electronic device. Machine paris requirements for iransfer 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
pmwdmwmmpmsﬁmwmommgonﬂmonehmw,mﬁtmnﬁennddhgonmeomen
It would therefore be desirable to provide versatile equipment that may be
commonly used for both methods of molding employing different types of molding
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 ar, nol di ng assembly conpri sing:
an input nmodul e for |oading el ectroni-@devices for molding; 10 a
press station including one or nore nolding presses for nmolding the
el ectronic Qﬁ% of HnQE ML nndulg for offloading nol ded el ectronic
devices aft en nol ded; and a carrier that is novable at
| east between the input nodule and the press station and/or the press

station andyt i BnvdriiSn SPREsdke haNddg radldinglapsenbly aitat ed
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the el echr ofcfertlAHdC §Scatstestion MdidIy! Gysigma faTodftitiaglyc an @onceri@tly he
press station for conducti _ng%m)l di ng;. wherein the first and second
at t achment smelsling aheerogicdsye E‘dﬂ‘ﬁ?rrfgshounti ng device for detachably

][r_ount ing the first or second attachment onto the adapter and the
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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/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

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 attachment 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



wherein the carrier is novable at | east between the input nodul e and
the press station and/or the press station and the output nodul e and
has an adapter |ocated on the carrier for detachably nounting a first
attachment or a second 30 attachnent which is operative to performa
function of transporting the el ectronic devices and/or introducing a
nmol di ng conmpound to the press station for - 3 - conducting nol ding;
wherein the first and second attachmemts each has a corresponding
nount i ng device for detachably nmounting the first or second
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descri pti onthesepid atisch@etinder st ood as superseding the generality of
the broag 10identification of the invention as defined by the clains.
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Brief Description of the Drawings

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 carriers
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 nmultiple types of attachments that are useable
with the nolding assenbly; 30 FIGs. 5A and 5B are isonetric top and
bottom vi ews respectively of the common carrier of FIG 4;, - 4 -
FIG 6 is an isonetric view of a | eadframe and pell et onl oader for
use with a transfer nolding process for |oading | eadfranes and
nol di ng pellets; FIG 7 is an isofetric view of a liquid

di spensi ng onI oader for use with a strip 5 conpression nol ding

process forg [&Gml 'trﬂ:u\hgﬁ or 'a%a@frdn%: aRd ipeMTRdnidaler FRWsefwith a
powder dlspen5|ng onl oa

for use wth a Strgfg% cprrprﬁsm on nol di ng
process fortral@éﬁm@dmmess foplopging leagirarerarsangldloiRed#Et ri ¢ top and
bottom vi ews respectively of a transfer nol di ng of f -1 oader for use
with a transfer nol di ng process r off-1oadin ad
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Vi ews respegdnmpreidorPhoRingTorécEr fe eispensimpliqlidig on/ of f -1 oader for use
with a strip conpression nolding process for respectively |oading

unnol ded | eadfranes and of f-1oadi ng nol ded | eadfranes to and from a
nmol d chase. Fidetsas |aﬁdsda®§ﬂd€ viptvi g iwdeh disperedrey sréchdenf diserevith 2o$trip he
I nvention 20 FI G i S, .an i so irlc a nol ding assenbly 10

i ncor por at i ?fﬁ"%{e?ﬁé‘?r}mfiip'n@c%?ﬁ?ﬁs L lgspof"ggaccordl ng to the preferred

enbodi ment of the invention. The nolding assenbly 10 has a
conbi nag i on i : d S
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out put rmduﬂega‘.fa]fﬁ %@éag,]rl?o&ﬁ;)[@g afd opposite ends of a nolding

assenbly linée conprising I'ng assenbly 10, and the press
station 42 is |located between the input and out put nodul es 14, 30

al ong the npjdi %Aa&%@m*ﬁay ahé fb%me%@b B ahd WtenC ORReNRRbSstivEIR dfoaded
to the i nput nodule 14 f 4%%’9 and the gol ded el ectronic
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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
o5 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 assembiy 10 at



- 5 - the output nodule 30. The press station 42 nmay conprise a
plurality of presses 43 for nolding the el ectronic conponents, such
as three presses 43 illustrated therein which are |ocated adjacent to
one anot her. Each press 43 conprises a conventional press with top
and bottom nol d hal ves which may use release film5 for filmassisted
nmol di ng during transfer or conpression nolding of electronic devices.
A first common carrier 12 is shown p0§31ioned at the input nodule 14
and is novabl e between the input nodule 14 and the press station 42.

A second 10'(th)_’5@'9 mfollifel . T presShiaidh £OnbY cOMphkead gh?&itﬁﬂéﬂﬂibﬁses
i | an 3ti
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nodul e 30 an novabl e between the press station 4 e out put
modul e 30. %hfaidagieing the; elsalsanie ComPRIENES: SBHhBH et Presses 23 dvsiaedh an
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attachnments may have different functions, ,such as transporting..
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conprise a substrate and nol di ng compound onl oader such as | eadfrane
and pel | et Hif{%GSder 62 for use with the transfer nolding process for
transporting | eadframes and supplying 20 nolding pellets to the press
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for off-I|oading d substrates such as |eadfranmes and cl eaning the
mol d, or a BespIE®SicaieRdEdi ng on/ of f-1 oader 110 for use with the
strip conpression nolding process for | oadi ng unnol ded substrates
such as | eadframes to the press _station 42 and of f-| oadin

. . r .
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and molding compound onloader such as leadframe and pellet onloader 62 for
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.



feeder bow and the pellet handl er nodul e 44 provide the input nodul e
14 with pellets of nolding conpound during the transfer nol ding
process while the 5 powder dispensing nodule 46 provides nol di ng
conmpound for conpression nolding. After an attachnent has been
nounted to the first common carrier 12, the conmon carrier 12 may be
operative to transport the attachnment along an X axis 10 in

reci procating directions in-between th@-input nodule 14 and the

out put nodul e 30. At the press station 42, the first common carrier

12 transports .a | eadfr i j i h t
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1. The i a conmon franmewor k use with both
transfer 20m@idingonpressi on nol di ng of el ectronic devices held on
| eadfrane strips. A top magazi ne platform 16 hol di ng magazi nes 20

filled with unnol ded | eadfranes is | ocated abave a bottom. zhne
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magazi ne 20 M¥OniSwAFER ;kg’l ﬁehéh%%n”%%aéghﬁgahf@nggesﬁgg “peen unlln%aded
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the second common carrier 12 to the output module 30 for cull removal in the

15 case of transfer molding, before the molded leadirames are transferred o 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 ieadframe 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 elevator 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

25 l|eadframes to be pushed onto an inpuf frack 24. An input transfer arm 26 picks
up each leadirame 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



FIG 3 is an isonetric view of an output nodule 30 of the nolding
assenbly 10 of FIG 1. The output nodule 30 is also a conmobn
framework for use with both transfer and conpression nol ding of

el ectroni c devices on |leadframe strips. A leadfrane off-|oader 32
receives the |leadfrane after the electronic devices 5 nmounted thereon
have been nol ded and pl aces the | eadframe onto the output nodul e 30
such as a degate station 34. At the débate station 34, cull forned
during nolding are separated fromthe nol ded packages. A cull bin 36

receives the£ulil of QonfiRPRSAbs arbutBittndduld SEHIHE MoRiing BBeMbFKID aip
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conpr essj on | di ng quickly and easily w thout having to
change ﬂzle aﬁg\ﬂ%&%ﬂ@?rﬁé %gsenbl y 10. The nol di ng assenbly 10 with

the conmmon carrier 12 also allows different dispensing nethods

required fo r boraRen Sk Y 2biieh aagbag
t he attachrrglrﬁ @ﬁ’%d%bﬁﬂtr e\ﬁéé‘g%ﬁgh%cxgrﬁ]ﬂég 12. 25 Fl Gs. llecé{xptg ‘BB are

i sonetric t63edandl BRIy rewlEple dwiescel atachmeptst Hat a P 12

of FIG 4. h@]d’{ﬂg@ssr’éﬁbg&m afRR! flanidhetdotnicl carGdr 8 ROuEkianly @ie@lt&ﬁ 60
includes a sliding guide 48 and is | ocated at the base P(%th(a
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onloader 62, liquid dispensing onloader 68, powder dispensing onloader 82,
transfer molding off-loader 94 or compression molding on/off-loader 110. Hence,

20  the molding assembly 10 may be converted for use between compression and
transfer molding quickly and easily without having fo change the whole molding
assembly 10. The molding assembly 10 with the common carrier 12 also allows
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,



- 8 - such as a driving servo notor 50, via a gear ratio driving
pulley 52. A flexible energy chain 54 resides along one | ength of the
common carrier 12 for housing cables and air tubings used in
association with the attachnent, and a carrier frane 55 supports the
vari ous conponents of the common carrier 12. 5 FIG 5B illustrates an
X-axis linear notion guide 56 Iocatedsfrthogonal to the Y-axis |inear
notion guide 49. The Y-axis linear on gui de 49 gui des the
nounting plate 60 in the Y direction. The X-axis l|linear notion guide
56 gui des ta%hcmmgrsémrm&tar\ﬁbena iatgeias ratfoi drmngbguuay%co%deﬂbieor
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used with the nol ding assenbly 10. In thi s way, attachnents may be
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mount i ng pl B &1s68 with tiseehdiding ra{es&mmylgwa Hrarilmihw taﬁabhmﬁntshnass be
specifl to a rod ct. bein el ated part nounting
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67. -
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
20 and mates with the mounting plate 60 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
25 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 handiing tool
which is specific fo a product being molded. The product-related part mounting
30 plate 65 is vertically movable and is guided by z-motion guide rods 67.



FIG 7 is an isonetric view of a |iquid dispenser 68 for use with the
strip conpression nolding process for dispensing liquid. A Z-notion
driving pulley 70 is located at a base of the |liquid dispenser 68 for
driving the liquid dispenser 68 vertically, and is guided by a Z

noti on guide 78 driven by a servo-notor 80. The 5 liquid dispensing
onl oader 68 dispenses nolding Iiquid %pntalned in liquid cartridges
72, and the molding liquid is ejected™with force generated |iquid
dlspenser driving notors 76. A nounting plate (not shown) for

mount i ng t hed.i 0w dndisspeniseviewfi $ litid adigmna&rosd fohesé ivgihi the strip

di 68. 10FL.G 82
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driving cyl rives t ead rane support plate 88 to nove in
vertical directions. 20 FIGs. 9A and 9B are isonetric top and bottom
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operative fo store molding powder and to dispense the powder into a molding
cavity. A leadframe support plate driving cylinder 92 drives the leadframe
support plate 88 to move in vertical directions.
20
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
e 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 leadirames in position in leadframe holding sections 1086.
30 Leadframes molded by transfer molding at the press station 42 can be moved by



30 Leadfranes nolded by transfer nolding at the press station 42 can
be noved by - 10 - a product-related part 108 for |eadfrane

pi ck-and-place to the transfer nolding off-1oader 94 and thereafter
will be off-loaded fromthe nolding assembly 10. FIGs. 10A and 10B
are isonmetric top and bottom views respectively of a 5 conpression
nmol di ng on/of f-1 oader 110 for use mﬁtq a strip conpression nolding

process for respectively | oading unmdl'8&d | eadframes to a press 43

and of fl oadi ng nol ded | eadfranmes fromthe press 43. The conpression
mol di ng of f 5 PRt relakéd bartdebashrBdyanm® pik-ahd-placatte taeansemmolding

carrier 12 via its nmouptin | a 112. Fl A f
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3 Cci ate at the nodul ar i ng asse 10 _a
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compr es%onw ere t Q gea%}/rg}nggn Cgrq %e\féc%?ed and oriented by leadframe guide pins 124

during conveyance of the same.

A bottom pick-up module 126 may also comprise multiple 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



versa. Conversely, such conversion is facilitated by incorporating
the common carrier 12 which is a common nount for nultiple
attachnents that are suitable for 30 use with either the transfer
nol di ng system or the conpression nolding system The attachnments nmay
be swiftly and conveniently interchangeable for effectively

repl aci ng one nodule with another. In ghis way, it is not necessary
for one to work wwth two separate nDF&iﬁg systens for transfer
nmol di ng and conpression nol ding respectively. Thus, there are

subst ant i al repgingdhel Mo€@S twithSdritthdrNVie itis iy die S notredebemefor dre to

susceptible to variations, nodification nd/ or additi_ons r. than
t hose speci \"’P'g‘awfﬂ!/“@eg%%rﬂgdmgﬂ'ﬂg iSYSTF@s?%ratf) S%ﬁ&%&‘gpégggtcﬁﬁﬁ)pﬁ%ﬁgh

i nvention i meldimdassmctivelyicthusathiesd arerssbstamithl $avirgssiioosstand/ or
additions which fall within the spirit and scope of the above
description. -12- Cains 1. Mdul ar nol ding assenbly conprising: an
i nput noslul hd mventmadiesgrimddelareioris sushepiided Yasiationsd, dnasificaiiensping
station | nC%éejonlgso%GF i TREE sPRLifHAAY dBERBEF End AMis TPbEILAGersRBd that

el ectronic o = _
the invention inciudes all such variations, modifications and/or additions which

fall within the spirit and scope of the above description.



an out put nodule for offloading nol ded el ectronic devices after they
" have been nolded; and a carrier that is novable at |east between the
i nput nmodul e and the press 10 station and/or the press station and
t he out put nodul e, the carrier having an adaptor |ocated thereon for
detachably mounting a first attachnenfl2or a second attachment which
is operative to performa function of transporting the electronic
devi ces and/or introducing a nmolding conpound to the press station
for cond ' nol di ng; 15wherein the first and second attachnents
each has a correspondi ng nounting device for detachably nounting the
first or second attachnent onto the adapter and the first attachnment
has a dift-er el¥odlylae poting assernbly copyvistndat t achment . 202. Modul ar
ol ding asserhlyingst MoBLEH (Ao B tonié HEHBEL tdr Mgl N9 @ 1St
| i near notion guide along IC he carrier IS novable®for guiding
the cdrrier alapgess siatisn idclndiogi arg camdore sekiimg préssesr fonwholdimggtivede
al ong whi Clh t he %da tor is novable for guiding the adaptor in a
second di?g%tf‘?’B?\ FHCER i s perpendi cular to the first direction. 25
3. Modul ar ol dimgutpssRidalul % officidiRfmoicel @brchic HEVikEE bitePIARY Hdvad
a first notor for driving the carrier in the first direction, and a
second noiesn Meldegdi @09 ng the adaptor in the second direction. -13-
5. Modul ar nol gdj cl.ai ' '
ciaims. wher o thg HARt povaplp R hotloa Oyl ndcife BRSRENRS
havi § a s&iiah agdguitte pressvsiationt hed fthe stutmrt Mbdulee dlon daaidratdvinentani s
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attachment which is operative to perform a function of transporting the electronic

devices andfor introducing a molding compound to the press station for
conducting molding;

15 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.

20 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 mation guide along which the adaptor
is movable for guiding the adaptor in a second direction which is perpendicular to

the first direction.

25
A ) Modular molding assembly as claimed in claim 2, further comprising a first
motor for driving the carrier in the first direction, and a secand motor for driving
the adaptor in the second direction.
30 4. Medular molding assembly as claimed in claim 3, wherein the first and

second motors are servo motors.



wherein the first or second attachnment conprises an onl oader for
transfer nolding conprising a substrate and nol di ng conpound onl oader
operative to transport substrates and supply nol di ng conpound to the
press station. 107. Modul ar nol di ng assenbly as clained in any one of
the preceding clainms, wherein the firdB-or second attachnent
conprises a liquid dispensing onloader operative to supply nolding

liquid to_the gne or .e _nol di resses, for_ conprgssion | di pg. 15
8. Nbdul ar 5ol dAGUIEE SETRG 25e bl dredamPin Ay ane of PRETBreRd NS,
clai ms, WRERIM tHhadaptos bnQhe TEMICLGM Prisel3NE MourBIRE il SR ShavimP Wtiding
di spensi ng onl oader operative to supply nolding resin in powder form

to the onguide tawhichibe dirst@r thesendigtachamnt issidghlyrapdntagle. 20

9. Modul ar nol di ng assenbly as clainmed in any one of the preceding
clainms, wherein the first or second attachnment conprises a nolding

of f | oader6.operMobdvar ioldifij besemblyl ssedaisdasinratyesneaofthe@reteding tlénsne

or nore noldin r esSses. 10. .Modul ar nol di ng assenpl y. as

ol aimed TRNGRY" e AT BhesanngdNagBPH AETPB5SR.H SPAcRE TPr ranetar
second atmaRiNGE BbnPEBRG 4 &ubstratebahd FHEdingasehpORRT dhiokaet %lpb_ﬂaﬂﬂre to
unnmol ded substrates to the press station tor conpression nolding and

unl oad nolfEposimbstrates AndrpmPhacising sorgpanedte the press gtatiompdul ar
nol di ng assenbly as clained in any one of the preceding clainms, 30
wherein the input nodule is configured for selectively nounting a
feeddl0 boiM -Mdadular moltling peddrebly rermidisrednindulyeorepef the iprecading claimsle

pellets of 4Rl ol eP TR UL GethBSmbRP S PR & [ Rhd USARLRL dmbSid9:
operative to supply molding liquid to the one or more molding presses for
compression molding.

15 8. Modular moelding assembly as claimed in any one of the preceding claims,
wherein the first or 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.

20 9. Modular molding assembly as claimed in any one of the preceding claims,
wherein the first or 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 any one of the preceding claims,
25 wherein the first or second attachment comprises a substrate loader operative to
load unmolded substrates to the press station for compression molding and

unload molded substrates from the press station.

11.  Modular molding assembly as claimed in any one of the preceding claims,

30 wherein the input module is configured for selectively mounting a feeder bowl



12. Modul ar nol ding assenbly as clainmed in claim11l, wherein the

+ input 5 nodule is also configured for selectively nounting a powder
di spensi ng nodul e operative to provide nol ding conpound to the input
nodul e for conpression nol di ng. 13. Modul ar nol di ng assenbly as
claimed in any one of the preceding cldi-ns, 10 wherein the out put
nodul e i ncludes a degate station for separating cull formed during

mol di ng from el ectronic devi ces whj,ch have, bee | ded, . 14. Mbdul| ar
1ol di ng. a@LbAme) chasTIEr Mol Sasiatine HPVcRPRER AN gmEound

further cgenhpstiMed@e fadaidiénAbldary rier which is novable at |east
between the 15 i nput nodul e and the press station and/or the press

station and the output nodul e and has an adaptor | ocated on the

addi ti onal, carfi.ar a i the first,o .
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att achmengoldind.he carrier. 16. Modul ar nol di ng assenbly as cl ai ned

in any one of the preceding clains, 25 wherein the input and out put
nodul es are | ocated at opposite ends of a nolding assenbly |Iine, and
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facilitating a conpression nolding process. 18. A carrier for a

nmodul ar nol di nl\% assenbla{, t he npdul ar nol di ng assenbl y
14, odular molding assembly as claimed in any one of the preceding claims,

further comprising an additional carrier which is movable at least between the
15 input module and the 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 attachment.

15.  Modular molding assembly as claimed in any one of the preceding claims,
20  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 attachment to the carrier.

16.  Modular molding assembly as claimed in any one of the preceding claims,
25  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 assembly line.

17.  Modular molding assembly as claimed in any one of the preceding claims,

30  wherein the first attachment is configured for use in facilitating a transfer molding



5conprising: an input nodule for |oading el ectronic devices for

mol' di ng; a press station including one or nore nolding presses
for nolding the el ectronic devices; and an out put nodul e
for offl oading nol ded el ectronic devices after they have 10 been

nol ded,; wherein the carrier is-fiBvable at |east between the

I nput nmodul e and the press station and/or the press station and the
out put nodul e and an_adaptpr |located on.the carrier fof .. .

ot hchabl BPoRGEm AT, e {TdnanpRae e, R cORaUBen frabEh cRraR el
I s oper at {otfple@sivarh@EMgrbbed. i on of transporting the el ectronic
15devi ces and/or introducing a nolding conmpound to the press station

for conducting nol di ng; wherein the first and second
o e} 2K RS 6, AOKAASASR, ERMIM DUt ol BhaRbY
first Sattewrhpisibgchas a different function fromthe second
20at tachment. an input module for loading electronic devices for molding;
a press station including one or more molding presses for molding the
electronic devices; and
an output module for offloading molded electronic devices after they have
10 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
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
15 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

20  attachment.



