-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 |eadfrages, for processing nultiple

sem conductor chips at the same tine. After or during attachnent, electrical
15 connections are nmade between el ectrical pads on the chips to
corresponding contacts or connection pads on the substrates or | eadfranes.
This can be done by wire Q? ical pads can be directly
attached onto the contacts : “him eatlf rames. Thereafter, it
is usually necessary to protect the ChIpS and the el ectrical connections
fromthe environment by encapsulating them 20 in a nolding conmpound, such
as epoxy milieldmod theompentieh ("EMC'). In a typical transfer nolding process,
the substrate or |eadfrane with the chips attached is placed into a nol ding
system tonprising two nold halves. One or nore nolding cavities are forned
in one or miehn@éntrdn&erﬂésﬂtmwﬁ&d%@ &@lé&ﬁiﬁ%‘@éﬂ@eé %nahﬁpaﬂwdr%%h@f the
chips to be encapsul ated. Ml ding onpound is i ntroduced i nto nol d supply
pots in theneldingi cpfgelgytswmdewgﬂgsdalmqldm cpéliesethat @rensubjesterbtal vaapphy pot s
are |inked avities through a system of runners and gates

t hr ough mmiiﬁ“§%§“ﬂ§$§Fﬂ§ @onpound is channeled before entering the
cavities. A plunger is insertable into each pot under heat and 30 pressure

to crush the pellet and distribute nolding conpound under the pressure -2-
o 10  Background and Prior Art

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
pellet 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 | eadfranes 104. The parts of a |eadfranme 104 that require nolding are
positioned onto correspondi ng cavities <I02 of the nold chase 100 during

onl oadi ng. 10 Mol di ng conmpound is introduced to the nold chase 100 via

ol ding congaLa Ppngtr g BaT i SRIEs rbBRsoahe ofi<Eid Monte Mol aras

106 into ruwapges. 108 and are then introduced into the cavities 102. 15
During nolding, it is preferable that the cavities 102 are in a
substantially vacuum condition so that air gaps will not formin the

cavities 1@2cdyr |\ GHO Gt f o ; out si de
t he | eadf rg#n%' Td%f%?%gtﬁwg%aﬁdgmﬁ%gr&t%C?ﬁ\zé}glgrﬂ?gﬁ‘lgfo;co tﬁ%&notﬁlfgﬂ%se 100.
The vacGumnhad dwiflit Ghana, Ahiconoepdratest witla anathen mald malf{ footlasipoavearrien suck

out air froqmthe,.cavities 102. ~. . . Air vents 1 are fornmed .adjacent to
the caviti o8 TERISD {harpdhass 00apebesSavfes 12 Wiien Fitorenfoute Bavi t | es
102 to flowadiaingr demiddnduaer Uenipe! 168atéd Oon FBRdfr&RBR 040N ThENSa fofvgNts 112
are only illustrated on one set of nolding cavities 25 102 for nolding a

| eadf rame leadframe 10¢ toabueqliteemaiing @ratpegitionad cite cosesponding cakivesd be
present wt

r ect  to all cavities. 102. The air vents 112 are in the
f orm of deg}:éésfﬁ'g%g“Q'%Eﬁ?seed1M%@?%B‘Raﬁﬁnanpi ng areas 114 of the nold chase
100 thap are operative to clanp the |eadfrane 104 tightly onto another nold
hal f duri nghrm_l di ng. o _
) olding compound is introduced to the mold chase 100 via pellets (not shown)

that are crushed at the cull areas 106 to liquefy the moiding 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 periphery of 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 creafe 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 rilpgrddcto mamtduﬁesrv'aéﬂueni preseare inathé wisldahhes 1000thengrdutsareand
exposure to heat. |caI it lasts only for a few nonths. Also, it is

prone to dayto bw&a %Mom iieeAmbient @masphalel T¢ BRESM Hedlitd A s68l with a
sharp fore| e S y@g Il t el amp
the carrier toqgg Wf“g f tﬁSJ@#here IS E??ﬁ;@?rrl ’s% loalgé&qf)dglgr(g}g‘g fC?)]CCUI’I’I ng
during nol dvagusubdies H40 nebaeto thel pkripyecooftbe mioldehase 00 c dnmelishareacididt act
with the seal 0 ,cause mage to,the ring
M6, MoghanpifemE St 158 sfal g, TiE BREeRolRERECuIR sols Difia ddetels: o
of other acgatfefiradir Wbe@@égﬁﬂheg:adu@stmz dHHTERP veRtsOr12 iAfd tREUERYmOf t he
Invention | It is thus an object of the invention to seek to provide an

effective amelesidd@bl e neans 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 ngl ywHilbahé pené idegighr ie\suitableafofphdbt MBolappasaposed, off isidt dieH) ==
! eejdf ra1rr6e the seal ring 116 is vulnerable to wear failure after prolonged use and exposure
. 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

P
. 5

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



conprising: a nold having a | eadfrane-receiving area on its surface that is
30 configured to receive and clanp the leadfranme in the | eadfrane-receiving
area; at |least one nolding cavity located in the | eadfrane-receiving area; a
plurality of -4- vacuum suction holes fornmed adjacent to the nolding cavity
and located within the |eadframe-receiving area, the vacuum suction hol es
being operative to evacuate air fromthe nold surface; and air vents
connecting the vacuum suction holes to the nolding cavity. 5 1t will be
convenient to hereinafter describe the invention in greater detail by
reference tvactibm sustionpeslys fgnibdagdjagent totthe moldingstawatyearahbcateaodithant  of

t he |nvent| on. The particularity of the drawi ngs and the rel ated

descri pti orfh ?seﬁgf’a'i"@ regaivingderes: 0'6‘6’ aécwbe%%wnBOieﬁeba'@eePaqsrai'ye dP the
broad i dent Brief
Desar ptt ort GPePEc Ly hEInolA Sy RLE A TentaeCy Ry i i Shatol | 2Cuum
mol di ng appaied testhemmoldliihgarawidy.dance with the invention will now be descri bed
with reference to the acconpanying 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 surfaqge g R EBMEMERSS ﬁ&@wa%ngjegens&lwnm&mbﬁqn @@%I&@Qﬂ f the

i nvention. Detailed Description of the Preferred Enbodi of the Invention
25 FIG 2 irefareptato thesagcompanyingfdrawings, whinbl |Huﬁrmte@n$&rab@bm@hhgfﬂwe the

preferred enb di t of .the iny As bef y

P hown " wihi diveiosh efhe BarcBrieakE R, Mt A% e SR ackafll RpSG, ' °

mol di ng. Thee rmhdrst@dwae slpetseclinifefe gaRelityT8f tha Bldid@enafiddtiopsSoflhewhi ch
are configured for nolding sem conductor chips |ocated on | eadfranes. The

rml{d chidse ingemipn as defined by the claims.

Brief Description of the Drawings

An example of a preferred embodiment of a vacuum molding apparatus in
15 accordance with the invention will how 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.

AT

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.



30 |l eadfranme-receiving areas 14 on its surface, each of which is configured
to receive and clanp a leadfrane in the | eadfrane-receiving area 14 for
nol di ng. -5- The portions of the |eadfrane 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 onl oading. 5 Ml ding conpound inghe formof pellets (not shown) are
i ntroduced to the nold chase 10 at the cull areas 16, whereat they are
crushed under heat and pressure to |iquefy the nolding conpound. Fromthe

cull areas e pbhbnbldfuaéue@ﬁfrmhdltaq)e progElace positioRds batd estrésponding
cavities 12 by runners 18 connecting the cull areas 16 to the

cavities 1203V1t€?SI Wl'tﬂ@rth?de%(i’fé%m@'r%ﬁivl'[iﬁﬁrﬁa titevbeRr the leadiramguisinkacasbl di ng,
a plurality, ﬁ}th\é%é’dﬁgmé-‘r'%éél?gg 'é?édéeﬂ %QtHeSmgfbréF%%e'dhrfngeorf@Joﬁin hase 10

adj acent to e cavities raw n evacuating alr m t he nol d
surface. Instead of being |ocated near the periphery of the nold chase 10,

t he vac i on hol es, 20 ar oca 5 the OSJ e | eadfrane
W thin the PG GoBpGRS M e fosmail Pletsinol SnoRL P abiedresd 1 fie Madi ng
cavities 120Hd%etﬂ)9atl tﬁ@@uﬂ%’i‘@aé £6 Slviyéragt ﬁ‘fe?aaré‘t‘:r@s%edw heAt é;ﬁ@pre%sgltehe”

vacuum suction holes 20 should preferably also be forned between adjacent
mol di ng caviot ligeefy fhe Metdingacamposodt iFsamhibeesliZdreas d 6p thef bcuwetﬁe¢ tholdatged

Wi thin one or mor e, vacuum inthe nmold s ace thipn the
e r ane r SumpoyL e 8 e Saufitt i SyovhDer et dpanetting e,
respective @lﬂyarbﬁsquto‘{ﬂi@cmﬁéymsuctlon hol es 20 are connected to a vacuum

punp (not shown) to suck out air fromthe cavities 12. 25 There are air
ver;ts 2¥ connecting the cavities 12 to the vacuumslots 22, and 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



air vents are preferably |ocated in-between clanping areas 26 for cl anping
the leadfrane. In this way, paths are created for air to be drawn out from
the cavities 12, through the air vents and vacuumslots 22 into the vacuum
suction holes 20, 30 when a leadfranme is clanmped 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 substantial-lg/- bl ock Iiquefied nolding conpound
fromentering the air vents 24. The aforesaid design avoids the need to have
a large seal ring near the 5 periphery of the nold chase 10. Instead, the
vacuum conddfta sufficientdepthaipradlawosir ta pasy thaedgha et ten oo bip sdbsiantially

cl anpi ng argas, 26 i th I e 10 ring, mldin ch that the
| eadf rane f P%F' u%@glm@nd[}ﬁ W%dJ}%ﬂfggerW%S alri\ge&gsd? "t he vacuum suction
hol es 20 from the anbi ent atnosphere. Accordingly, the vacuum pressure in

each cavity 12 is localized substantially at the respective 10 cavity
posi tion, ah@e taferegaidedegignopveide theafeedada have,sedargs aedlatid@nmesathe during

nol ding.z I't i h iyl : O SR terial
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Oring. 20 Another advantage Is that unnecessary downtinme can b ded by
avoi di ng t hthe vasadnt pressiznege calab cagity éatis mealizesks drstaritiatigal thd regpectiMeere i s

t hus i d. | i.abilit ' i t he | eadf I ids th
pr obl enftbr @4y Bosifon cand ge dlend oF tenadbAme 5 Haed 4P VaRiMiegd i n
convent i onafuriR] chofdh@ges. 25 The invention described herein is susceptible

to variations, nodifications and/or additions other than those specifically
described and it is to be understood that the

{t 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 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.



invention includes all such variations, nodifications and/or additions which
fall + within 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 pair of

adj acent mélldilhtp:cavities located in the | eadfrane- receiving area; vacuum
suction holes formed at | east between the pair of nolding cavities and

| ocated within the | eadfrane-receiving area, the vacuum suction hol es being

10 oper at i ye 0 pCyfia SpBhfarfi RIHORIrIPA thadiiah Lopridifiglum suct ion; - and

air vents connecting acuum sucti o es to e pal r- of nol di ng
cavities. 2. Tha moldhayngepieadfrasmeacelvaigracta on dkauniate that isheonfigargad | si ng

one or _15 nore . vacu slots forned in th | d surface within the
| eadf r afre- F%E%‘?Q}Yenﬁnélﬁ %hﬁ leadirameniy t["ﬁie%@mﬁi@%i’ma@rﬁal es therein. 3.

The ol di NG appas 4L G G BPdalaBefl fidlihaoiavilel IBcted i Rb Neddifarie!

vents are | ocated 1n between clanping areas™for clanping th ane. 20
4. The nol decejviapaeat us as clainmed in claim3, wherein the clanping areas

are constructed and configured to cl ontq the | eadfranme during ngl ding
such that the NESH¥MaHSY Brh?ge%%é@ﬁ%n%'?ﬁﬂt Wesn dhe pairsefiaeingheayiRsium

suction holgg |oELRM\AhiA T RYdfRILSENSiRg #f@a, the vacuum suction holes being

10  operative to evacuate air from the mold surface by vacuum suction; and
air vents connecting the vacuum suction holes to the pair of molding

¢ cavities.

2. The molding apparatus as claimed in claim 1, further comprising one or
15 more vacuum slots formed in the mold surface within the leadframe-receiving

area for locating the vacuum suction holes therein.

3. The molding apparatus as claimed in claim 1 or claim 2, wherein the air
vents are located in between clamping areas for clamping the leadframe.
20
4. The molding apparatus as claimed in claim 3, wherein the clamping areas
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.
25





