-1- TRANSFER MOLDI NG METHOD AND SYSTEM FOR ELECTRONI C DEVICES 5 Field of
the Invention The invention relates to the nolding of electronic devices,
and in particular to a transfer nolding systemfor nolding electronic

devi ces. 10 Background and Prior Art Conventionally, transfer nolding is
enpl oyed for encapsul ating el ectronic devices wherein nolding compound is
introduced as a solid pellet into a npjd supply pot of a nolding system and
nmelted with the application of heat and 15 pressure to a liquid state. The

| i quefied nol ding conpound is then forced by a plunger into runners
connected between the plunger and nolding cavities to enter into nolding
cavities via narrow gates. packagi ng tecQ&glooy, sem conduct or
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cavity_is_| gv d close to a die surface, such that transfer pressure is

i ncr ea§edﬂ°§-ﬁ€§l§—tﬂw% conpound injection speed resulting from 25
conventional transfer nolding will damage the dice or wires. The narrow gap
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nol di n conEound to perfectly fill the nolding cavity. In such cases, the
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Conventionally, transfer molding is employed for encapsulating electronic
devices wherein molding compound is introduced as a solid pellet into a mold
supply pot of a molding system and melted with the application of heat and
15  pressure to a liquid state. The liquefied 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 modern packaging technology, semiconductor chips or dice are becoming
20 increasingly thinner. The separation distances between wires connected to the
semiconductor dice are also becoming smaller. Moreover, more complicated
structures such as stacked dice have been developed. In these cases, if the
height of the molding cavity is low and close to a die surface, such that transfer
pressure is increased, a high molding compound injection speed resulting from
25 conventional transfer molding will damage the dice or wires. The narrow gap
increases resistance to the flow of the molding compound such that voids may
arise in the resuiting molded package. The problems encountered in fransfer
moiding is especially evident when the gap between the top surface of a die and
a top molding surface is reduced to less than 0.1mm. Furthermore, a wider
30 molding cavity to mold larger dice would make it more difficult for molding
compound to perfectly fill the molding cavity. In such cases, the further the



nmol di ng conpound is propelled away fromthe gate, the nore difficult it is
for the ejected |iquefied nolding conpound to properly fill the nolding
cavity. To overcone the aforesaid problens associated with transfer nol ding
of thin 5 and/or w de packages, one approach is to conduct nolding by

di spensing liquid nolding conpound directly on top of the electronic
devices to be nolded, and then conprg§5|ng t he nol di ng conpound to
encapsul ate the electronic devices and to formthe desired shape of the

el ectroni c package in a process known as conpression nolding. US Patent No.
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allows the molding machine to apply a compacting force in a molding cavity after

the mold is closed onto the electronic device.

15  Using compression moiding, since molding compound in the form of liquid or
paste resin is supplied individually onto each device which is encapsulated,
complete filling up of the narrow gap between the dice and the molding cavity
can be achieved without the above problems associated with transfer molding.
Nevertheless, transfer molding remains a very popular molding method, since it

20 is a cheap and efficient way to distribute molding compound from a single solid
pellet to multiple molding cavities. In compression molding, liquid or paste resin
has to be individually delivered to the multiple cavities. It would therefore be
desirable to provide an improved transfer molding technique to achieve the
respective benefits of transfer molding and compression molding in the same

25 system.

Summary of the Invention

It is thus an object of the invention to seek to provide a transfer molding system

30 that is capable of molding large electronic packages or electronic packages with



relatively | ow package heights nore reliably as conpared to conventi ona
transfer nolding system According to a first aspect of the invention, there
is provided a nmethod of nolding 5 an electronic device, conprising the
steps of: providing a nold supply pot; providing nolding conpound in the
nmol d supply pot; locating the electronic device next to a nolding cavity
and clanmping the electronic device to_the nolding cavity; positioning a
novabl e surface conprised in the nolding cavity to forma first gap between
t he novabl e surface and the el ectronic device; discharging the 10 nol di ng
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nol di ng conpound t hrough the runner into the molding cavity in order to fill

the nol ditagsteamalgingsystem.filling the nol ding cavity with said nolding
conpound, driving the novable surface to forma second gap between the
novabl e surface and the electronic device which is smaller than the first
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driving the movable surface to form a second gap between the movable surface
and the electronic device which is smaller than the first gap, whereby to
15 compress the molding compound in the molding cavity and to produce a molded
electronic device; and separating the molded electronic device from the molding

cavity.

According to a second aspect of the invention, there is provided a molding
20 system for molding an electronic device, comprising: a mold supply pot for
receiving molding compound; a molding cavity comprising a movabile surface for
locating the electronic device, the electronic device being clamped to the molding
cavity for molding; a runner fluidly connecting the molding cavity to the mold
supply pot, the runner being operative to distribute moliding compound
25 discharged from the mold supply pot into the molding cavity to fill the molding
cavity with molding compound; wherein, after the molding cavity is filled with
molding compound, the movable surface comprised in the molding cavity is
operative to move between a first position where it forms a first gap with the
electronic device and a second position where it forms a second gap with the
30 electronic device which is smaller than the first gap, so as to compress the

molding compound that has filled the molding cavity.



30 electronic device which is smaller than the first gap, so as to conpress
the nolding conpound that has filled the nolding cavity. -4- It wll be
convenient to hereinafter describe the invention in greater detail by
reference to the acconpanyi ng drawi ngs, which illustrate the preferred
enbodi nents of the invention. The particularity of the draw ngs and the
related description is not to be undgjstood as superseding the generality
of the broad 5 identification of the invention as defined by the clains.
Brief Description of the Drawi ngs Exanpl es of preferred enbodi nents of a

nol di ng syswRinbé rtoRvEREARRS Berdihdftdrh@eschiBel theeinbbMibnMn lgréies Betailepgr i bed
with reference to the acconpanying drawings, in which: FIGs. 1A and 1B are
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enbodi nent . of | E O L ! - i Ly Wl atop
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FIG 3_.is_an enlarged view of a bottomcorner, of the top nold half of FIG 2;
I Go. “8a° KRGS dom ANATIEN 38 CETBRAPY IGGRTER. t he ol di ng. syet em of FIG

2 illustrating the operation of the conpression nechanismfor reducing the
volume of the nmolding cavity; and 25 FIG 5 is a sectional view of a

mol di ng siet Desonptionwfdihé Dgawingecond preferred enbodi nent of a conpression
mechani sm for reducing the volune of the nolding cavity. 30

Examples of preferred embodiments of a molding system in accordance with the
10 invention will now be described with reference to the accompanying drawings, in
which:

FIGs. 1A and 1B are schematic sectional views of a molding system according to
the preferred embodiment of the invention; "

15
FIG. 2 is a cross-sectional view of a top mold half of the molding system
incorporating a first preferred embodiment of a compression mechanism for

reducing a volume of a molding cavity;
20 FIG. 3is an enlarged view of a bottom corner of the top mold half of FIG.2;

FiIGs. 4A and 4B are schematic sectional views of the molding system of FIG. 2
illustrating the operation of the compression mechanism for reducing the volume
of the molding cavity; and

25
FIG. 5 is a sectional view of a molding system incorporating a second preferred
embodiment of a compression mechanism for reducing the volume of the

molding cavity.

30



-5- Detailed Description of the Preferred Enbodi nents of the Invention FlIGs.
1A and 1B are schenatic sectional views of a nolding systemaccording to
the preferred enbodi nent of the invention. The nol ding systemgenerally 5
conprises first and second nold hal ves, such as a top nold half 35 and a
bottom nold half 36 that are novable relative to each other. FIG 1A
Illustrates an electronic device in j@g formof a die 12 supported on a

| eadf ranme 14 or other substrate which is to be nolded by the nol ding
system The electronic device is positioned and clanped to a nolding cavity
16 for noigtdiRd DedcAplidieofiihe FréfekfbdiemBbaimentdsi the th@smiopd | nside the
nol di ng cavity 16. €ng 0 ITm 18 1s used to cover the nolding
surfaces of the top nold half 35 during nolding, as well as a contact

portion o I ' S £QN s Q : al f 36.
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A movable surface, such as a top cavity plate 20 comprised in the molding cavity

15 16, is located over and covered by the film 18 and is operative to provide a
compacting force on molding compound 24 encapsulating the die 12. This is
achieved by means of moving the top cavity plate 20 between a first position
where it forms a first gap A-A’ with the top surface of the die 12 and a second
position where it forms a second gap C-C’ with the die 12, the second gap being

20 smaller than the first gap A-A’. This reduces the volume of the molding cavity 16
and compresses the molding compound 24 in the molding cavity 16 to produce a
molded electronic device. After molding, the molded electronic device is
separated from the molding cavity 16.

25 Molding compound 24 is provided as a solid pellet to a mold supply pot 26
formed in the bottom mold half 35 which receives the solid pellet and provides
molding compound 24 to the molding cavity 16. A plunger 22 located in the mold
supply pot 26 is operative to crush the solid pellet, causing liquefied moiding
compound 24 to flow out and to be discharged from the mold supply pot 26

30 located above the plunger 22 through runners 27 into the molding cavity 16. The
runners 27 fluidly connect the mold supply pot 26 to the molding cavity 16, such



30 | ocated above the plunger 22 through runners 27 into the nolding cavity
16. The runners 27 fluidly connect the nold supply pot 26 to the nol ding
cavity 16, such -6- that nolding conmpound 24 fills the nolding cavity 16.
When filling the nolding cavity 16 with nol ding conpound 24, the height of
the novable top cavity plate 20 may be nmaintained at the first gap A-A
such that the first gap A-A" is suffigiently wide to allow nolding conpound
24 to flowwth little resistance over 5 the top surface of the die 12 to
cover the surface of the die 12 in the nolding cavity 16 conpletely. In

FIG 1B, the rﬁ@luﬁngl SorhSeUrkP24 fills Bhéthdoldifig wh@asgwwwfdmgaﬂﬁ PRMMESSes
nol di ng conpound 24 to reduce the &gp fromthe first gap A-A" to the second
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traditi ongh,804¢ s of molding conmpound 24. FIG 2 is a
cross-sect@l‘a\él a’ag?r@a'e(lt)'?ya top nold half 35 of the nolding system 10

i ncorporating a first preferred enbodi mnent of a conpression nmechanism for
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t he secongh@a@Rupply pot 26. As a result, a very thin layer of molding compound 24 of a
thickness C-C’, such as 0.1mm from the top of the die 12 to the molding surface
of the top cavity plate 20, can be effectively formed on the top surface of the die
15 12 by means of transfer molding using traditional solid pellets of molding
compound 24.

FIG. 2 is a cross-sectional view of a top mold half 35 of the molding system 10
incorporating a first preferred embodiment of a compression mechanism for

20 reducing a volume of the moliding cavity 16. The top moid half 35 comprises a
top chase plate 30, an intermediate plate 32, and the top cavity plate 20. The top
chase plate 30 is connected to a motor (not shown) and the top cavity plate 20 is
operatively connected to the motor through the top chase plate 30 and the
intermediate plate 32. The motor drives the top cavity plate 20 from its first

25 position to its second position towards the die 12 by reducing the gap above the
die 12 from the first gap A-A’ to the second gap C-C'.

The top chase plate 30, the intermediate plate 32, and the top cavity plate 20 are
movable together. The top cavity plate 20 and the other plates coupled to it are
30 resiliently attached to an outer ring 38 by way of a resilient mechanism, such as a
spring 28. The outer ring 38 is preferably rigidly fixed and not movable, but the



The top chase plate 30, the internediate plate 32, and the top cavity plate
20 are novable together. The top cavity plate 20 and the other plates
coupled to it are 30 resiliently attached to an outer ring 38 by way of a
resilient mechanism such as a spring 28. The outer ring 38 is preferably
rigidly fixed and not novable, but the -7- top chase plate 30, internediate
plate 32 and top cavity plate 20 are vable relative to the outer ring 38.
FIG 3 is an enlarged view of a bottom corner of the top nold half 35 of
FIG 2. 5 The film18 is |ocated between the |eadfrane 14 and the top nold

hal f 35. e chayd 9raté |309 im8rmeedisteUpidte BPaaridoRpCaityYplaled2® af mdhdie/ol une of

t he nol di ng caV|t¥ I's reduced when the top cavity plate 20 is | owered
downwar ds relatiee todt ewyterlrm&& anme 14. 10 FIGs. 4A and 4B are schematic
sectional views of the nolding system 10 of FIG 2 illustrating the
operation of the conpression nmechanismfor reducing the volune of the

mol di ng c#VGt § idan ehtergdd & of mmnocbmér@ﬂttae tcspad\foldihalf 38 offRIG. Recei ved
on the bottomm)ldhlf 36 beneath the f int em)d|% cavity 16. In

FIG 4a dihe film %ﬁ%@?@rﬁ%@emﬂlwﬁéﬁ\ﬁ H/aﬂé the tep (aldihalf SSur TRE (not 15
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squeezed out by the film 18 during nolding. 20 The | eadframe 14 with the
die 12 is ’;%W?é% on the bottomnmold half 36. The top nold half 35 is
| owered to contact the bottomnold half 36 such that a contact portion
conprised in the outer ring 38 of the top nold half 35 is operative to

cl anp 10nt &1GhetA andi4Banie schematictsectionalyiews ef thepneldingosysten éOleEEIGed to
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t he cont agblupees bf he rabMirigscavity 16. The die 12 is supported on a leadframe 14 and

received on the bottom mold half 36 beneath the film 18 in the molding cavity 16.

In FIG. 4A, air is drawn from the molding cavity 16 by a vacuum source (not

15 shown) to allow greater compliance between the film 18 and the molding surface

of the molding cavity 16. This facilitates the formation of the shape of the molded

die by avoiding having the moliding compound 24 being squeezed out by the film

18 during molding.

20 The leadframe 14 with the die 12 is supported on the bottom mold haif 36. The
top mold half 35 is lowered to contact the bottom mold half 36 such that a contact
portion comprised in the outer ring 38 of the top mold half 35 is operative to
clamp onto the leadframe 14. !n this way, a clamping force is exerted to obtain
the required sealing force between the fixed ring 38 and the leadframe 14. The

25 top cavity plate 20 is configured to move relative to the contact portion and is
further arranged on a side of the molding cavity 16 which is opposite to and
facing the die 12. A sufficiently wide clearance A-A’ between the die 12 and the
top cavity plate 20 is provided to reduce a resistance force inhibiting the flow of
the molding compound 24 into the molding cavity 16. The gap A-A’ also avoids

30 problems with overly high injection pressure causing wire sweep that damages



further arranged on a side of the nolding cavity 16 which is opposite to and
facing the die 12. A sufficiently wde clearance A-A" between the die 12 and
the top cavity plate 20 is provided to reduce a resistance force inhibiting
the flow of the nolding compound 24 into the nolding cavity 16. The gap
A-A'" al so avoids 30 problens with overly high injection pressure causing

W re sweep that danmages -8- the die 123 The nolding cavity 16 and, in
particular the gap A-A", is thus reliabiy filled with the nDIdlng conmpound
24 by way of transfer nolding. The conpression nechani smfor reducing the

vol une of tHeh@ieMal. dTHE nfoddihg Xali®y 16 andhincharfiBial méogép)Aa«eIsammewﬁw anp
plate 40, is |located on the top chase plate 30 and be connected to a

mot or  sucfilledswith ghe melding sempeind gﬁ@wawwfttansfqrdneldmgs a wedge device
conprising first and second wedge-shaped bl ocks 42, 44 which are
operatively connected to the wedge clanp plate 40 and the servo notor. The

servo not Jheawmprassion mmhisnesortrleautmgahemﬂgﬁe ohape thonding lcadity e, 10 nove
by sliding relative to the second wedge-shaped bl ock 44 in a direction
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deact i vat gthte ROSCATY actakRNthbabp eabity plate 20nbwardé&he i¢ eReavhéerefdid, the top
cavity plate 20, to which the spring 28 is operatively connected, springs
when activated, the first and second wedge-shaped blocks 42, 44 slide relative to
each other and push the wedge clamp plate 40 downwards. This pushes the top
15 chase plate 30 together with the intermediate plate 32 and the top cavity plate 20
downwards by a distance of B-B’. The top cavity plate 20 compresses the
molding compound 24 in the molding cavity 16, providing a compacting force on
the molding compound 24 in the molding cavity 16 to shape the molded package.
The wedge clamp plate 40 reduces the gap A-A’ by a distance of B-B’ as shown
20 in FIG. 4B so that the gap becomes C-C’. When the driving force of the servo
motor is deactivated, the compression force by the spring 28 is released and the
top cavity plate 20, to which the spring 28 is operatively connected, springs

upwards away from the die 12 to the standby position as shown in FIG. 4A.

25 FIG. 5 is a sectional view of a molding system incorporating a second preferred
embodiment of a compression mechanism for reducing the volume of the
molding cavity 16. In this embodiment, the compression force on the molding
compound 24 is provided by direct drive means such as a servo motor 46 which
drives the top cavity plate 20 to move relative to fixed portions of the top mold

30 half 35 towards the bottom mold half 36’. The top mold half 35’ may include a
plurality of molding cavities 16 and pistons 48 that are movable within the top



upwards away fromthe die 12 to the standby position as showmn in FIG 4A 25
FIG 5 is a sectional view of a nolding systemincorporating a second
preferred enbodiment of a conpression nmechani smfor reducing the vol une of
the nmolding cavity 16. In this enbodi nent, the conpression force on the
mol di ng conpound 24 is provided by direct drive neans such as a servo notor
46 which drives the top cavity plate g0 to nove relative to fixed portions
of the top nold 30 half 35 towards the bottomnold half 36'. The top nold
hal f 35 may include a plurality of nolding cavities 16 and pi stons 48 that

are novabhidvHalf 85t hEdcapof the rputandalg rraa? beEamerofaghimet Ri sidenef 48 may be
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driven against a side of a respective np ng cavity 16, so as to provide a
conpact i nipsPeekive melding cavityd! & o %a)tﬁap@f@r«ttglezmcomea@féw force teetheonelding cavi ty

16 during i gap
bet ween tﬁéemk) ggﬁ%yﬁ%{k& etlh%g'ﬁé@g%t?a@ngqujrﬁhdﬂ ?l:qﬁ%b M%ﬁntgéﬁ 6;11652 of the
top cavi lt;lB Qiretzret:atlitéd, ihegrcredte a)lgspdvawéﬁn ahelto;i of lthye md!@ngeﬂxglbbaa op
cavity_plat cl ose onto t to t mol_di ng,.cavities t 0 conpact
the mo?di ﬁgg é%g’at!ﬁ@ %‘-’ﬁ’ér%’h ‘ﬁe tsﬁ avily Pi?tﬁﬁ* e?%de‘gme@dth@ﬁaﬁ'@"ﬁf“ 8 8% ol ded
conpound ﬁfh&%@ct drifeadie t?l?% ca’dﬂyPl‘éieQQﬁtc%‘s% Mo%ﬁét@@fﬁ{é MBlding SaVied ed to

the internediate plate IS In turn operatively connected to push
pillars 506itm conmacblqhecrhalslmglttunpowm 2h theareior amb to fdrtroavdabired bkape of ons 48

to be operated sinultane I o dri,ve themrelative to the nolding
cavities i ngr‘iﬁ’g?pqu('}%d%d‘l %E%‘g ﬂésh pillars 50 to operate the pistons

48 t hrough dI’IVI ng the intermediate plate 32, a force may be activated to 15
push t he SUSh pillars 50 by any suitable means to provi de an adequate

conpad®@i nghe pistens 44 ate pn%naltv@ymne%ctﬁﬁyo He iatermigecide plate A4, whichds it or 46
\z,amnlthhI : zkgﬂﬁ %é%an?gs‘{r#r@geﬁdﬁtgr# | ng 'hlﬂgé ?O\PS #ﬁ%@%@@tﬁasﬁﬁaeybgﬁ
and bel t Eﬁow raficthenpistons Wsetotb@ogeeatedbmmalmhdousiyagedrimmem setafhd teel ays an
actuati ng'che molding cavities 16. In order to drive the push pillars 50 to operate the

pistons 48 through driving the intermediate plate 32, a force may be activated to

15 push the push pillars 50 by any suitable means to provide an adequate

compacting force. This pushing force may be actuated by the servo motor 46

which is operatively linked to the push pillars 50 through a top gear box and

linkage mechanism 52, transmitting the driving force via a pulley 54 and belt 56

mechanism. The top gear box and linkage mechanism 52 relays an actuating

20 force originating from the servo motor 46 onto the push pillars 50.

As the intermediate plate 32 moves the top cavity plates 20 against the top of the
molding cavities 16, a stopper 58 stops motion of the intermediate plate 32 at a
predetermined distance from the fixed ring 38 to maintain a separation distance

25 between the intermediate plate 32 and the bottom mold half 36’. At this point, the
top cavity plates 20 have closed onto the top of the molding cavities 16 for
compacting the molding compound 24, and motion of the pistons 48 is also
stopped.

30 Springs 57 are arranged on the top mold half 35 between the intermediate plate

32 and the fixed ring 38 to provide a preload force therebetween in order to bias



20 force originating fromthe servo notor 46 onto the push pillars 50. As
the internediate plate 32 noves the top cavity plates 20 against the top of
the nolding cavities 16, a stopper 58 stops notion of the internediate
plate 32 at a predeterm ned distance fromthe fixed ring 38 to naintain a
separation distance 25 between the internmediate plate 32 and the bottom nol d
half 36'. At this point, the top cavifg. plates 20 have cl osed onto the top
of the nolding cavities 16 for conpacting the nolding conpound 24, and
notion of the pistons 48 is also stopped. 30 Springs 57 are arranged on the
top nol d kel intstneaRiteprate B2oilifttthe noplicavity plakt 20 irBtheaatsbeinbe of iaxd@itliig ng 38 to

provi de a preI oad force therebetween in order to bias -10- the internedi ate

pl ate 32 fasoe from thesanspymolen 48, pftar wolding & ¢araplalege thasservo Meter 46 iy force
fromthe §$I tgand [‘foéncf'fhe &b Q?'C%\heat é tS;S"@b@t/?fﬁteé P@ l%elr af“?l’iéif 46 1s

switched o he spri ngs cause t etopc typaes to rest at
their st atamidpy position® awayfam fheanntdmg caitidsntS.caviti es 16. 5 It should be
apprec%r:t ed that the nolding systemas described in the preferred

enbodi rent of the invention require insubstantial nodification of

convent | oftedhoutd B ipiedatel it fesiiting s?étéﬁf a$ AeBBlisbRIre el prfdrrateVi ces

more reliably. The 'resulting nolding em benefits fromthe advantages of
transfer eoibddimgenthof thelwlvanmm|rwlmmsubwaphddmoﬂifmathn ah¢onventianal ency

ner el 1 s VBUSEENRE DR F Sradte R AePEGHF ShuickRar bl I ot ner
t han t hoseediay homhdr gystenchenutits Ao the advahfages dfitfisfdrandidingaihilelS t he
invention includes all such variations, nodifications and/or additions which

fall WPt hiamoiding thei low PWCB‘dUp%nQ)ianﬁféeWOW@GMdm iCeMnaen compression

molding processes.

The invention described herein is susceptible to variations, modifications and/or
additions other than those specifically described and it is to be understood that
15 the invention includes all such variations, modifications and/or additions which

fall within the spirit and scope of the above description.



CLAIM5: 1. Method of nolding an el ectronic device, conprising the steps of:
providing a nold supply pot; 5 providing nolding conpound in the nold supply
pot; locating the electronic device next to a nolding cavity and cl anpi ng
the electronic device to the nolding cavity; positioning a novable surface
conprised in the nolding cavity to forma first gap between the novable
surface and the el ectroni c device; 10 di.schargi ng the nol ding conmpound from
the nold supply pot into a runner di stributing the nolding conpound

t hrough the runner into the nDIding caV|ty in order to fill the nolding
cavity; attammbilling the nolding cavity with said nol di ng conpound, driving
the novable surface to forma second gap between the novable surface and
the 15 electronic device which is smaller than the first gap, whereby to

h d | ded
Cl oot roni ¢ aeN oo lRARRIHh biBch e BB bR o O From the

ng t ronlc dévi ce from the
nol di ng cavi typroﬂﬁh@ ahmldhsdppiy potaimed in claim1, wherein the step of

conpre S|ng t he ound | di ng cavity further conprises
t he st p of pugﬁ’i"%‘g@(‘? @Pﬂﬁ"‘iﬁ%@dﬂ‘gg@typp%fpc’?he mol di ng cavity towards
the mol d suppl pchrig thezelewﬁbﬁl@%@d%é:hé‘)kt%da 'nﬁbl&ﬂn@'éﬁvﬁyoéndcblﬁ iy tf\@"er ein

t he nol di ng conpound 1| provided to the nold supply pot as & solid
pel | et . 4eleptrohicdlexicedo dhergwiding chvityn 3, wherein the step of discharging the

o OO B h AR il e R ARG e
conmpound figst ghe Wetvdertthe mévdbie siMace éﬁ@ﬂieYelééﬂromc ﬂ!@vace,
10 discharging the molding compound from the mold supply pot into a runner
and distributing the molding compound through the runner into the molding cavity
in order to fill the molding cavity;
after filling the molding cavity with said molding compound, driving the
movable surface to form a second gap between the movable surface and the
15 electronic device which is smaller than the first gap, whereby to compress the
molding compound in the molding cavity and to produce a molded electronic
device; and

separating the molded electronic device from the molding cavity.

20 2 Method as claimed in claim 1, wherein the step of compressing the
molding compound in the molding cavity further comprises the step of pushing
some molding compound out of the molding cavity towards the mold supply pot.

3. Method as claimed in claim 1 or claim 2, wherein the molding compound is

25 provided to the mold supply pot as a solid pellet.

4. Method as claimed in claim 3, wherein the step of discharging the molding

compound from the mold supply pot further comprises the step of crushing the

solid pellet with a plunger whereby to cause the molding compound to flow out of
30 the mold supply pot.



5. Method as clainmed in any one of the preceding clains, wherein the

novabl e surface is maintained at the position where it fornms the first gap
with the electronic device while filling the nolding cavity with nol ding
compound. 5 6. Method as clainmed in any one of the preceding clains, wherein
the novable surface conprises a cavity plate arranged on a side of the

nol ding cavity which is opposite to_gpd facing the el ectronic device. 7.

Met hod as clained in claim6, wherein the step of driving the cavity plate
10 to formthe second gap with the electronic device conprises the step of

using a gptorMethod aseclaifedcayidry phater thapretedinte chliwe! Whdrgindghe ce. 8.
Met hod as clajmed in claim7, wherein the notor drives a first wedge- shaped

bl ock rel mva@etwﬁacg&wta@agét theapesition wbﬁrq ib formgi the dirstaapwitie e s 15
substanti I t e cavity plate
so as to ee ?ﬁ@?gggfa&?aﬂﬁ%\ﬁh nthac')’?él?ﬁlé dgg\w%thp egtaiﬁtrgovr\ﬁ; A}n'at he el ectronic
device. 9. I\/Ethod as clainmed in claim7 or claim@8, further conprising the

t th i th | h to '
i oot onbaway NEYid 8 EHELILAWORNE SeYies oreeting HAITyWISPEr € 11 om t he
motor is H‘%@‘éblbvﬁﬁrﬁfbe é&np%&sd'al“éh\ﬁt)ﬁsélﬂi@ Bﬁhn% Gnng side FaRé rrﬁal'dm%dev' ce,

conprising: a nol ply pot for feceiving di ng conpound di ng
cavity con@.rliysnlhrlgha's mmiie&o and facirg therelecieenic dgvicke el ectronic 25 devi ce,
the el ectronic device being clanped to the nolding cavity for nolding;, a
runner fluidly connecting the nmolding cavity to the nold supply pot, the

runner bevng ORRIYd &€ claiméld $i Elabntee wiréihtBe eespPeLAMNIAY It 84@8Cplafeom t he
nol d Sup@béﬁ@uﬁh into the nolding cavity to fill the nolding cavity with
8;

nol di 19 segondugapavith ther elestremie devicei snrrisesttheister pf UERYW t h
mol di ng ¢ c?r‘{qu'nv% t?e mgé@@é@é@%icﬁsctﬁe%ﬁ’émfdn&%w&.t he ol ding cavity is

oper at | ve nove

8. Method as claimed in claim 7, wherein the motor drives a first wedge-
shaped block relative to a second wedge-shaped block in a direction which is

15  substantially perpendicular to a direction of movement of the cavity plate so as to
actuate said movement of the cavity plate towards the electronic device.

9. Method as claimed in claim 7 or claim 8, further comprising the step of
biasing the cavity plate with a resilient mechanism to move in a direction away
20  from the electronic device after a driving force from the motor is deactivated.

10.  Molding system for molding an electronic device, comprising:
a mold supply pot for receiving molding compound;
a molding cavity comprising a movable surface for locating the electronic
25 device, the electronic device being clamped to the molding cavity for molding;

a runner fluidly connecting the molding cavity to the mold supply pot, the
runner being operative to distribute molding compound discharged from the mold
supply pot into the molding cavity to fill the molding cavity with molding
compound;

30 wherein, after the molding cavity is filled with molding compound, the

movable surface comprised in the molding cavity is operative to move between a



first position where it fornms a first gap wwth the electronic device and a
second position where it forns a second gap with the el ectronic device
which is smaller than the first gap, so as to conpress the nol ding conpound
that has filled the nolding cavity. 5 11. Mdl ding systemas clained in
claim 10, wherein the novable surface is operative to push sone nol di ng
conpound out of the nolding cavity towards the nold supply pot when it
conpresses the nol ding conpound. 10 12. Ml ding systemas clainmed in claim
10 or claim1l, wherein the nold supply pot is configured to receive

nol di ng carsppasition whdie if formsad fisstsgap Withehé %lectroi:ﬂ; déhtslang $y¥eédiv as
claimed in claim12, further conprisin Iun? | ocated in the nold

suppl y poPosiier wheze Bfaras agecppd (QaGS‘M'%'! ke slgcirenipslevice whigh ia smallesi ng t he
| di t
ol di 19" CRERAMATTSPGES. U8 840 Yonidhesd MY boRitound Shal BA<Thy st o as

e surtace
conpr i sesnwldingichyityl at e arranged on a side of the nol d| ng cavity which is
opposite to and facing the electronic device. 20 15. Ml ding system as

clainmed in claim214, further conprising a notor operatively connected to
the cavityqpl amldn%@gst\éﬁm bg%iéiﬁ\\éut 3 cﬂénﬁi qof M’n@}énﬁ"ihé 'rﬁ@Jablé’%ﬁH&éé"“s to the

second pOSI tion t s the electronic device. . | di ng system as
cl ai med i npetativentd push aomlaenoldmgpwqrspwydf outxf thenmcﬂdangnav:ty/\m\gﬂds teped

bl ocks which e LV nnect the notor . wherein the notor is
operati veM@ édg ‘?R}EB&@B@ ﬁscl\émvaiﬁﬁsees ‘ﬁgﬁi‘ﬁd'ﬂp&é’ﬁ‘%’"ﬂnve relative to the
second wedge-shaped block in a direction which is substantially
perpendicular to a direction of npvenment of the cavity plate so as to

actuaf@® sd’2d nMeldiagiisystem @s claimedhin Claingl 30 ortdaim dd. Mmf@ﬂeﬁ?@r BRIt devi ce.

- 14- supply pot is configured to receive molding compound in the form of a solid pellet.

13. Molding system as claimed in claim 12, further comprising a plunger
located in the mold supply pot which is operative to crush the solid pellet for
15  causing the molding compound to flow out of the mold supply pot.

14.  Molding system as claimed in any one of claims 10 to 13, wherein the
movable surface comprises a cavity plate arranged on a side of the molding
cavity which is opposite to and facing the electronic device.

20
15. Molding system as claimed in claim 14, further comprising a motor
operatively connected to the cavity plate to drive the cavity plate from the first

position to the second position towards the electronic device.

25 16. Molding system as claimed in claim 15, further comprising first and second
wedge-shaped blocks which are operatively connected to the motor, wherein the
motor is operative to drive the first wedge-shaped block to move relative to the
second wedge-shaped block in a direction which is substantially perpendicular to
a direction of movement of the cavity plate so as to actuate said movement of the

30 cavity plate towards the electronic device.



17. Mol ding systemas clained in claim15 or claim 16, further conprising a
resilient mechani smoperatively connected to the cavity plate which is
operative to bias the cavity plate to nove in a direction away fromthe

el ectronic device after a driving force fromthe notor is deactivated. 5
18. Mol ding systemas clained in any one of clains 15 to 17, further
conprising an internediate plate and_ggchase plate between the cavity plate
and the notor for operatively connecting the cavity plate and the notor. 10
19. Mol ding systemas clained in any one of clains 10 to 19, which conprises

first andqgecomdiding dysteh as clained ah tldmC P lor@laio14 | faRthef compriingsg nol d
half is operative to clanp onto the el ectronic device and the novabl e

surface i sesilieptmephasism gralivelygoaneoledite the cavity: plade whigh isopperativeo.
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after a driving force from the motor is deactivated.

18. Molding system as claimed in any one of claims 15 to 17, further
comprising an intermediate plate and a chase plate between the cavity plate and
the motor for operatively connecting the cavity plate and the motor.

10 19. Molding system as claimed in any one of claims 10 to 19, which comprises
first and second mold halves, wherein a contact portion of the first mold half is
operative to clamp onto the electronic device and the movable surface is

configured to move relative to the contact portion.

15 20. Molding system as claimed in claim 19, further comprising a length of film
covering the contact portion and movable surface of the first mold half.



