-1- VACUUM MOLDI NG APPARATUS Field of the Invention 5 The invention rel ates
to the nolding of electronic devices, and in particular, to the nolding of
el ectronic devices in nolding cavities that are subjected to vacuum suction
during nol ding. 10 Background and Prior Art During the assenbly of

sem conduct or packages, sem conductor chips are often attached onto
carriers, such as substrates or |eadf+lammes, for processing multiple

sem conductor chips at the same tine. After or during attachnent, electrical
15 connections are nmade between el ectrical pads on the chips to
correspondi ng contacts or connection pads on the substrates or |eadfranes.
This can be done by w reﬂ%mg&r%m@eﬁ\pbg‘%ﬁ!;gl pads can be directly
attached onto the contact adframes. Thereafter, it
is usually necessary to protect the chips and the electrical connections
fromthe EnYirpggEnt Eé encapsul ating them 20 in a nolding conpound, such
as epoxy € 18R d ("EMC'). In a typical transfer nolding process,
the substrate or |leadfrane with the chips attached is placed into a nolding

system congéi_si ng two nold halves. One or nore nolding cavities are forned
in one or Theinvesfion Friates|te thiamelding of electreip dawicasg, and inHartipsan ol of the
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are |inkegudtiontdgingohslding. cavities through a systemof runners and gates
t hrough whi ch the nol ding conpound is channeled before entering the
cavities. A plunger is insertable into each pot under heat and 30 pressure

to crysh BQ@kd?SM@En&‘WioF’hﬁ”i but e nol di ng conmpound under the pressure -2-

During the assembly of semiconductor packages, semiconductor chips are often
attached onto carriers, such as substrates or leadframes, for processing multiple
semiconductor chips at the same time. After or during attachment, electrical
15 connections are made between electrical pads on the chips to corresponding
contacts or connection pads on the substrates or leadframes. This can be done
by wire bonding, or the electrical pads can be directly attached onto the contacts
on the substrates or leadframes. Thereafter, it is usually necessary to protect the
chips and the electrical connections from the environment by encapsulating them

20  in a molding compound, such as epoxy molding compound (“EMC").

In a typical transfer molding process, the substrate or leadframe with the chips
attached is placed into a molding system comprising two mold halves. One or
more molding cavities are formed in one or both of the mold halves
25 corresponding to the positions of the chips to be encapsulated. Molding
compound is introduced into mold supply pots in the molding system, typically in
peliet form. The mold supply pots are linked to the molding cavities through a
system of runners and gates through which the molding compound is channeled
before entering the cavities. A plunger is insertable into each pot under heat and

30 pressure to crush the pellet and distribute molding compound under the pressure



fromthe plunger through the systemof runners and gates and into the
nolding cavities. FIG 1 is a plan view of a surface of a conventional nold
chase 100. Only one 5 nold half is shown, which cooperates w th another
nold half to clanp a carrier for nolding. The nold chase 100 i ncl udes
cavities 102 which are configured for nolding sem conductor chips |ocated
on |l eadfranes 104. The parts of a |edfrane 104 that require nolding are
positioned onto correspondi ng cavities 102 of the nold chase 100 during

onl oadi ng. 10 Mol ding conpound is introduced to the nold chase 100 via

pel | ets (fiom bk gertthepughrtee sygtane @f sunnaie and| 9ates a@ad intoethegnpldingef y t he
nol ding ¢ Ju(elo d. The liquefied nolding conpound travel fromthe cull areas
106 into runnérs 108 and are then introduced into the cavities 102. 15
During nolding, it is preferable that the cavities 102 are in a

subst ant i acuum condition so that air. gaps will not formin the
c;vi ti esI %'-'lzyh\!/fr?u hi¥eH ?f ; Isu'r:}ﬂ%? 8% ar%),""é%@]l%"i‘&nﬂégaﬁdohr e&?’gr‘??@d out si de
the | endf paRndfds 506RH, RRICAopBRAES Witht A0tRET IBRERNIT ¥ cldi Bl¢fighase 100.

The vacuum holes 110 are 20 connected to a vacuum punp (not shown) to suck
out air ffamoeldiagcalhea inokl aumse 100 inclusies cavities 02 whichede sdpfigured foro t he
cavities 102.s0 that ths are create for the air.inside the cavities 102
to flow t e %%'09'5%%% ﬁb'lpés Off&ddlggr ?eaggrﬁﬂ%ﬁf’l ggﬁ tllﬁ.%e zﬁ’f"ﬁsv t\rﬁtas 112 are
only illuspfbe@ P04 eng rRqliréimoEing & pesliidriceore détedpondiigl chvitiesa

| eadf rame 104, but it should be appreciated that air vents 112 should be
present w02 of thegueld ahgse 100idveing0Maading. 102. The air vents 112 are in the
form depressions | ocated in-between cl anping areas 114 of the nold chase

100 that are operative to clanp the |eadfrane 104 tightly onto another nold
hal f duri Mplding domgound is introduced to the mold chase 100 via pellets (not shown)

that are crushed at the cull areas 106 to liquefy the molding compound. The
liquefied molding compound travel from the cull areas 106 into runners 108 and
are then introduced into the cavities 102.
15

During molding, it is preferable that the cavities 102 are in a substantially vacuum
condition so that air gaps will not form in the cavities 102 during molding.
Therefore, vacuum holes 110 are formed outside the leadframe 104 location and
near to the periphery of the mold chase 100. The vacuum holes 110 are

20  connected to a vacuum pump (not shown) to suck out air from the cavities 102.

Air vents 112 are formed adjacent to the cavities 102 so that paths are created
for the air inside the cavities 102 to flow towards the vacuum holes 110. For
comparison, the air vents 112 are only illustrated on one set of molding cavities

25 102 for molding a leadframe 104, but it should be appreciated that air vents 112
should be present with respect to all the cavities 102. The air vents 112 are in
the form of depressions located in-between clamping areas 114 of the mold
chase 100 that are operative to clamp the leadframe 104 tightly onto another
mold half during molding.

30



30 -3- In order to maintain a vacuum pressure in the nold chase 100, the
vacuum area has to be sealed off fromthe anbi ent atnosphere. To perform
sealing, a seal ring 116, typically in the formof a gasket or Oring, is
used to surround the vacuum holes 110 near to the peripheryof the nold
chase 100. A relief area 118 5 is fornmed just inside the seal ring 116

adj acent to the vacuum holes 110 to crleate paths for air to travel between
the cavities 102 and air vents 112 into the vacuum holes 110. Wile the
above design is suitable for nost nolding purposes, it is not ideal as 10
the seal Wiorgentosmaintainiaeacanepiassyiean thaimeldchase dP0pths! wicyem aea and
exposure t D it is
prone to %%%&Eés albh %ﬁ?oﬁ?’thé&ﬁ#@{t%&@@%é& rgal-robg}gﬁe@%fe%ﬁ%g g%)% aalct with a
sharp for emg;rﬂﬁattmmailty, in mspfmmabﬂ g gdsket toheD-mngd is siseeitogswrtamddthieo cl anp
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with tde %era#méd 18t ihdRle tﬂiblsaawukd 11@5&@@%&%@@&&%%:&%@@8&@9@ ring
116. Meanwhil e, since the seal ring Is exposed, there is always a risk

of ot her a@tbsd@rﬂlato mgewmﬁmﬁheuqagﬂ@aéOchandmnuanteﬂﬂarmtozhnewwumy of the
Inventlonhllt 13 thus an object of the invention to seek to provide an

ef fect i ve"4Ha Brable nmeans to create and contain vacuumin a nold while
avoiding the use of the 25 aforenentioned seal rings in the nold that are

susceptible to relatively higher wear and tear or other damage.
Accor di ngWhileithe abgye design 'Er%\'ﬁ?ﬁ'@sfo& MRSt dnolgingpHPesass i '§r"qtﬂb‘1’%ﬁ|rﬁ§ a

'SE?‘?;L ng?ﬁ‘e %hb%%@hs VaIHBRAEe N3\ f3ildrE 3Er PRBIoRGEEL LYE BRI ¥XpBs @R 1 1S
to heat Typically, it lasts only for a few months. Also, it is prone to damage, for
example when it accidentally comes into contact with a sharp foreign material,

especially when the mold is being closed to clamp the carrier to be molded.

15 There is a further risk of mold bleed occurring during molding such that the
molding compound may then come into contact with the seal ring 116. This will
also cause damage to the sealing ring 116. Meanwhile, since the seal ring 116 is
exposed, there is always a risk of other accidental damage occurring due to
human error.

20

Summary of the Invention

It is thus an object of the invention to seek to provide an effective and durable
means to create and contain vacuum in a mold while avoiding the use of the
25 aforementioned seal rings in the mold that are susceptible to relatively higher

wear and tear or other damage.

Accordingly, the invention provides a molding apparatus for molding a leadframe,
comprising: a mold having a leadframe-receiving area on its surface that is
30 configured to receive and clamp the leadframe in the leadframe-receiving area;

at least one molding cavity located in the leadframe-receiving area; a plurality of



30 configured to receive and clanp the |leadframe in the | eadfrane-receiving
area; at least one nolding cavity located in the | eadfrane-receiving area; a
plurality of -4- vacuum suction holes formed adjacent to the nolding cavity
and located within the |eadframe-receiving area, the vacuum suction hol es
bei ng operative to evacuate air fromthe nold surface; and air vents

connecting the vacuum suction holes-t4-the nolding cavity. 51t wll be
convenient to hereinafter describe the invention in greater detail by
reference to the acconpanying drawi ngs, which illustrate one enbodi nent of

the i nveYRGuyMm sugtienphgles demad 99Ja§¢ntt toctharmeidings cavity anklocatest within

descripti t SI0 u di e y;~0f the

br oad |de‘Frg]ta [ L ca? hxgnr%g?ﬁﬁgg%g% f”r%vgﬁ orﬁn glg& % hB%a Egmg BS&%Q%/%Bto Bri ef
Descri ptlenmoufatd dnefr&raumerrgeldﬂsur[menwhcbamfveatspcrcehechmagzltimmm:dnurreﬂmctnnh a vacuum
nmol di ng 615)(8 th{'J"& 15 accordance with the invention will now be descri bed
with refe '{‘ﬂ'@' 98 Ppanyi ng drawings, in which: FIG 1 is a plan
view of a surface of a conventional nold chase; and 20 FIG 2 is a plan view
of a surface of a nold chase according to the preferred enbodinment of the

i nvent i onlt vibéthe ceavenisdrtopherematier descibeftee inverdiondai greater ddetaihdyl nvent i on
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shown, WwhingBntich0OPR¢ Plattfcutdrity) oftred Biwingd Bndahd rdiatedl duBRriptioR iy hét tof or
nDIdlng The mold chase 10 1 ncludes one or nmore nolding cavities 12 which

are confiBRiedersépod ap| Yipsiesing thungape@itycpl fhe brrash lgntificatienefrtiges. The
ol d gdhasg, &J?’F‘z?s g’QfHe%arSVlrh@rlﬁ'asﬁﬁce' ving areas 14 on its surface, each of

which 1s configured t

Brief Description of the Drawings

An example of a preferred embodiment of a vacuum molding apparatus in
15 accordance with the invention will now be described with reference to the
accompanying drawings, in which:

FIG. 1 is a plan view of a surface of a conventional mold chase; and

20 FIG. 2 is a plan view of a surface of a mold chase according to the preferred

embodiment of the invention.

Detailed Description of the Preferred Embodiment of the Invention

25 FIG. 2 is a plan view of a surface of a mold chase 10 according to the preferred
embodiment of the invention. As before, only one mold half is shown, which
cooperates with another mold half to clamp a carrier for molding. The mold
chase 10 includes one or more molding cavities 12 which are configured for
molding semiconductor chips located on leadframes. The mold chase 10 has

30 leadframe-receiving areas 14 on its surface, each of which is configured to

receive and clamp a leadframe in the leadframe-receiving area 14 for molding.



receive and clanp a leadfrane in the | eadfrane-receiving area 14 for

nmol ding. -5- The portions of the | eadframe to be nol ded are positioned onto
corresponding cavities 12 within the | eadfrane-receiving area 14 when the
| eadfrane is placed into the |eadfranme-receiving area 14 of the nold chase
during onloading. 5 Ml ding conpound in the formof pellets (not shown) are
I ntroduced to the nold chase 10 at t-fe- cull areas 16, whereat they are
crushed under heat and pressure to quuefy t he nol di ng conmpound. Fromthe
cul | areas 16 the |iquefied nol ding ound is transferred to the
cavities 1be pprigns @fthedﬁ%@‘r@nqéoaﬁm@& mgrec Resitiengd ogiceg@raspondinghe

cavi ti es g-,?vmf{s% QiAIG 1bBFARBL Ecdi AR UTA 4 Wert i fobBfiar? Gy ol i ng,

a plurali vacuum " suction I's fornme ase 10

adj acent in«tn thedeadivarhe-esceliing area (4 afthegmalidchasacusing oplaading.r om t he nol d
surface. Instead of being |ocated near the periphery of the nold chase 10,
t he vacuum suction holes 20 are | ocated at 15 the position of the |eadfrane

wi t hi 5 t hgroldhdg E6MPBuRE FEtNG REmadrariiet (ndh8hswn) AR ratraaecéw{d th@' RofP! di ng
cavities 12 in the | eadfrane-receivi ng] area 14 as shown in 2, then
i

vacuum suchasenthal tbs cri) aseasul @ whereat v;arapwhbd ungerrbeat an;i m@@aur@dj acent

nol di ng cay, S r fera l,ocat ed
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| eadf r anecsmpeund Rotransferrddt to &m:bavw@:mmmyshay obrinh@rs a8 ajoRdetiig theo a
respective cavity 12. The vacuum suction holes 20 are connected to a vacuum

punp ( not CHh¥FRAS 1§d°§rﬂﬁzﬁa‘ﬂlﬁs ¥r fromthe cavities 12. 25 There are air

vent sqy@4 connecting the cavities 12 to the vacuumslots 22, and the air

vents are preferably |ocated in-between clanping areas 26 for clanping the
In order to create vacuum in the cavities 12 during molding, a plurality of vacuum

suction holes 20 is formed in the mold chase 10 adjacent to the cavities 12 for
drawing and evacuating air from the mold surface. Instead of being located near
the periphery of the mold chase 10, the vacuum suction holes 20 are located at
15 the position of the leadframe within the leadframe-receiving area 14. Where
there are multiple molding cavities 12 in the leadframe-receiving area 14 as
shown in FIG. 2, then vacuum suction holes 20 should preferably also be formed

between adjacent molding cavities.

20  The vacuum suction holes 20 are preferably located within one or more vacuum
slots 22 formed in the mold surface within the leadframe-receiving area 14, each
vacuum slot being located next to a respective cavity 12. The vacuum suction
holes 20 are connected to a vacuum pump (not shown) to suck out air from the
cavities 12.

25
There are air vents 24 connecting the cavities 12 to the vacuum slots 22, and the
air vents are preferably located in-between clamping areas 26 for clamping the
leadframe. In this way, paths are created for air to be drawn out from the cavities
12, through the air vents and vacuum slots 22 into the vacuum suction holes 20,

30 when a leadframe is clamped by the mold chase 10. The air vents 24 should be



| eadfrane. In this way, paths are created for air to be drawn out fromthe
cavities 12, through the air vents and vacuumslots 22 into the vacuum
suction holes 20, 30 when a leadframe is clanped by the nold chase 10. The
air vents 24 should be -6- of a sufficient depth to allow air to pass

t hrough, but thin enough to substantially block Iiquefied nolding conpound
fromentering the air vents 24. The af®resai d design avoids the need to have
a large seal ring near the 5 periphery of the nold chase 10. Instead, the
vacuum condition is maintained by the |eadfranme being clanped by the

cl anpi ng &f agsffizent deptetonaliaw élﬁé@ &as9 thraugh ptiainENayos e subRiantialhe

| eadf rane te the vacuum suction
hol es 20 Pi;ogh] %re}ﬁ@hdﬁé E?rhggu@éhgmcélﬂ%or I ngﬁ&yérﬁ??& vacuum pressure in
each cavi ty 12 is localized substantl ally at the respective 10 cavity
position, terial of th | eadfrane is used as v.acuums al during
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introduces a fresh 15 |eadfrane or substrate, and therefore new sealing is
aut omat i chd {eadfretriedbeingtclampad ray menqa@mgeareasu 26 megm tsold rehaseplt seal i ng

wi t hout the.need f.or Nor eover resul.t n t savings
as there F4F rr]r%nhoé%'agtsijgﬁrt%ﬁrﬁg%gﬂ?%ﬁ%;?%§ asse%' h ‘89 rgglglhsr@é &8 sket or
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avoiding the need to change the conventional external seal rings. There is
t hus i npr GUevRcuus) peassuie i eachG@vitgildds localizedhsuhiartially aétlg%easpamms t he
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conventi ona e 1 nvention describ herein 1s susceptible

t o vari at darisg nmolding.i cati ons and/or additions other than those specifically
described and it is to be understood that the invention includes all such
vari ations, nodifications and/or additions which fall

It would be appreciated that it is advantageous to use the material of the carrier
as a seal during molding because each molding cycle introduces a fresh
15 leadframe or substrate, and therefore new sealing is automatically provided at
each molding cycle. This results in proper sealing without the need for seal
maintenance. Moreover, it results in cost savings as there is no need to provide

an external seal ring, such as a gasket or O-ring.

20 Another advantage is that unnecessary downtime can be avoided by avoiding the
need to change the conventional external seal rings. There is thus improved
reliability since using the leadframe as a seal avoids the problem of wear and

tear or damage of the sealing material, as faced in conventional mold chases.

25 The invention described herein is susceptible to varations, 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.



wWithin the spirit and scope of the above description. -7- CLAIMS 1. A
nol di ng apparatus for nolding a | eadfrane, conprising: a nold having a

| eadf rane-receiving area on its surface that is configured 5 to receive and
clanp the leadframe in the | eadfrane-receiving area; at |east one nol ding
cavity located in the | eadfrane-receiving area; a plurality of vacuum
suction holes fornmed adjacent to the aplding cavity and |ocated within the
| eadf rane-recei ving area, the vacuum suction holes being operative to
evacuate air fromthe nold surface; and 10 air vents connecting the vacuum
suction h8ILAMBs the nol ding cavity. 2. The nolding apparatus as clained in
claim1, further conprising vacuum suction holes forned between adj acent
nol di ng cavities when nultiple nolding cavities are located in the

| eadf r ame4r eceAvnoldingrsspardtls Jor mbletingra Badfraren @bmipvsings cl ainmed in claiml
or claim2, further conprising one or ,nore vacuumslots fornmed in the nold
surface withi nathddhaying a ieadiamesfareiNgaea Ibits pudass Hipt ineonfigeiRin sucti on

ol es_Ehetetdiei@lufh oI (HO\AdanAPAARG kiR EHeleiliy brgny one of the

precedi ng cl ains, e alr vents are locate ét ween cl anpi ng
areas for cl anpilegstdre mobklingf cavity. loGated irethededdimamepeceidngsres cl ai ned in

claim4, wherein,the clanping areas 5 are constructed and configured to
cl anp ont ot heaIBY AR TEn T B THiagenE 1S e BB BinsarY e o
steal vv'ht h ah8godEbdl within thelleadrdri&-ré @B et the FabQlR Suclic? RbRE kY ent
at nosphere.

P operative to evacuate air from the mold surface; and

10 air vents connecting the vacuum suction holes to the molding cavity.

2. The molding apparatus as claimed in claim 1, further comprising vacuum
suction holes formed between adjacent molding cavities when multiple molding

cavities are located in the leadframe-receiving area.

15
3. The molding apparatus as claimed in claim 1 or claim 2, further comprising
one or more vacuum slots formed in the mold surface within the leadframe-
receiving area for locating the vacuum suction holes therein.

20 4. The moiding apparatus as claimed in any one of the preceding claims,

wherein the air vents are located in between clamping areas for clamping the

leadframe.

5. The molding apparatus as claimed in claim 4, wherein the clamping areas
25 are constructed and configured to clamp onto the leadframe during molding such
that the leadframe forms a seal with the mold to isolate the vacuum suction holes

from an ambient atmosphere.



