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; e3eDbA, . Z~6Th? 31_ March 20, 03 Anended application PCT/NL99/00424 as .
filed with letter dated Jml y 7, 2000 Moul d, encapsul ating device and net hod

of encapsul at :Tmmmmmm\\mm ti on relates to a nould for endipiaicm2Oqy

el ectronic co ed on a carri eﬁ&m?fd%?%&ilﬁ t.th g&: g‘g} 411 claim
| . The invention algworel ates to an 5 encapsu I éé%g éﬁ‘%ﬁ‘ﬁé t he
preanble of claim6. Finally, the invention agﬁgeg\ylg} teastg j t=l?@ Of or
encapsul at ] | ectroni¢c c oneng s upt ed on carrier. Such a noul d,
encapsul at %lﬁeﬁﬁcww%mﬁdan%m%@aﬁewwﬁmw whi ch, using for

i nstance epoxy resin, a package of encapsulating material can be applied
round an i. 10 el ectronic conponent arranged on a carrier. This technique
i s used paThé twkatidnyrefates te b eapdd fatdnogpshbating @ludtiohio compotertts mouwmteoms f or
i nstance chips. The European patent plication EP 0 730 937 discloses a
resin noul HFHGCIACHTAIRS e Preamblecef @?‘l - Fienkerten s 1815565 0idBed with a
mechang sm | j j : : ol

sect Ohs. ahyLeT e IR0 RECARRE e fReApHIEBFUaPE Finply AT BB
upper di e teirtésabd methsd foatasapisulatihg elepfrenic dbmporidnes homtted @naf casmidast rates in
the machine with air sucking holes in the upper die takes a lot of tine.
The apparatus is also not suited for lead frames with wire bounded

el ectronic t r et i :

o angi ng SANeaaony freafAlel i Eic A RENRL il ok AEADLE Sk R

i.ncr easi nginytahey epeiky iresi, erpaskaye ofentapselating matddiat carpbd appliedromidmessi ng
these. can %S for instance sawn ,into separate parts, This tec nf' qfue is also
knownlGs @eatranio companent qrienged Py & FERIGnT RIs FCBUgHS tﬁﬁ%pa@mgar.y Phe

exi sting 2% umuhgds -8 '%ﬁh@%ﬁaﬂ&s,tﬁ%hqgﬂ%ﬁcggﬁi swhen the nould parts
e el ect

are closed a part Of t oni ¢ conponents can coOne into contact with a
moul d part. This can for instance cause danage to the conponents and/or

contact wites. ("leads") can he def iS.is the particuylar consequence
of & carr 1 LES FaroRan Rptet npRLeaig BEY Tapdar Rischsts o, o o
Par ti cul arjnychie Wit fel@d3e WinC Thie MANin PRGRIVRRAHitPR nfthaRfmh MdtTikesnt eri al
must be arranged so that a plurality of electronic conponents can be

moul d&d si ralease fidmnl ipnex facevokthsaueulging sactionsiand claniping faceseAlsoonal form

The reasongfar this i.s that rriers,.are, | eral .thernmally treated
oy AR kol hiie pOVSF By B PEEnE oIRGB 48 885 BPhe e naec
appl i cati odiePCHé NaAMOPEADsratdsiih ele Wachid eolitR airdaicRthghdl¥s i theQfpeapoi Nt s
during pl acgj ngkof t he el ectronic conponents. This results in stresses in
the carri efieRkesp lohaErme; The apparatys isalge patguited forlead frames withgixgay 1 j er
not being g Al HrdniompSndlgscri bed above, this results in possible
damage to the electronic cohponents and/or connecting wires. 5 The present

i&nverﬂo on has for its object to provide an inproved nould, encapsul ating
evi ce and_gnret hod for encapsul atjing el ectroni c conponents unted on a
Car 1 or RS B ROy e B G PO eSS EACRAERS SN CBT RS w r 65 can
be prevent@gieridlonD8ariBVGRh AR RLRMLIHESE, lfafger tefn P4 RLBLCe rei0BhAngccor di ng
claiml1l. Wth such a nould a carrier can be placed on a sinple way on the

| ower noul frthar proageding dledse dambafordnstanee Japmantorsopdreteparts. Dhif dschnigueds ng of
the noul d. .An i nport, dvant.age, aver .the, priaor art i.s that the carrier is
easier to a&f%]é%o%asaacg%ﬁ oﬁﬁ%\‘&l dSFV?C?]goFby%p %elﬁa&kffﬂ?g t nexilsﬁmﬁn upper
moul har tmohids @hd bt da RS the ldrARick YRASy i dh tAS bR JPld | ade ERBeTRPA BF |1 es
nore or less flat against the |lower nmould part. The farce of gravity thus

co- act s withh etehzorig compnnanity canglomaiate coniest withhd mhuidedests This esadber to

PR e N R A R

contact W ddfo@nOTRlsas tHEalbubA confRBBHEL L Qr§@ bt Béink SoRPletélydHat
Especially where contact of conponents 20 with the uppér noul d can occur,
on posi ti ombkeroip proglacad in henowd RasticHanly gamigpeon which larger packages of
30 encapsulating material must be arranged so that a plurality of electronic components
can be moulded simultaneously with one package have such a three-dimensional

form. The reason for this is that these carriers are in general thermally treated at many
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+ moubd, the carrier is due to the location of the apertures to be sucked to
the I ower nould. Avoiding this contact neans that damage to el ectronic
conponents and/or contact wires is prevented. The nunber 3dfMaige2P03 es onto
whi ch runners connect nakes that the carri,er can be, pl.ac i sition
on a nmould part with 25 great precisi o?\i ﬁﬁ?@%ﬁl\é‘?_ %@@?&gﬂgye%@bﬁg?ty of
the nould. In a preferred enbodi ment a pl ur & filsd With Jetiandated kY deéPPRg” ont o

the wall co-defining the nould cavity are in nutual communication and are
connect ed RNtg dyringplacingrnidhe glpatronicinmpencntsoAhis rasuls de stogssesia thul d part

renote fromt I f b t t] t hrou .S|.ngl e runner
[ can ¢ o Rk othe Y enfeceb s £ohRE caR et e B BB "2, °a' 30
plurality sdmplesiytilanss déscAbed showt tthisdesdts iheloksibleldatndge antht Blestrbaicr eal | zed
wth a sinple suction. AVENDED SHEET i o0-07-zooo 31 E/Breh 2003 N L
0099004 3 ommradents apfior eenricolingPOTENL99/ 00424 as filed with letter dated
July 7, 2000 The Japanese patent JP 06 021120 di scl oses a noul di ng
appara%us for nounting parts carrying sem conductor chips. The bottom of a
cavity of Phdsressnt feationBasl for #iashject 36 pkdviBe BOlEprovéOmBURY efidapsiautiagi on of
the mounting part in lateral direction and to inprove the vyi eFd,rate. Thi s
appar at us qeyicsriing maihedfor aeapsulpiingelseironrjc spapprantpmodnied o0 @icEMies, ti p part

DL DS MR BRI o T AR

hol e the apparatus is also not suited for placing a nounting part in a flat
osi tion when the nounting part was defornmed before processing in the
ap;?arle(t us. The inventipn pravides {or Hes Pypesect Bowd geassdimgeiaiml.aWithisichief i ni ng a
rroul d cavi i ' r t f i

encapsul atémé%ld%aé??r‘éé?yg?b&%ﬁgg%& ?%PE%% 0&?@53%?‘2@5@5 a‘{tgglflasl‘mll{esd fed to
t he noul d.againspthddbwep vkt before apssithgibf thg nimilér Adimpoitant advantege unner ,

t he runner and feed opening for encapsul ating material nust _be 15 pl aced
rel ative tQVeEdBHPHERAFT i fhat the sRrrigy s sgsiekdo Blacs 98 A batferg wallgf thee nutual | y

separ at ed Byt pEFt thlah ih SnYpef n{iiIA J1RlAL §f the o afedulddn the
Pg s forme E t he ﬁ?ﬁm

wal | defining a nou cavity I ottom o ower noul d
part.13 n yihie madtithe carief Hes moreenberdifine apainktehe bowvegr meuld daitsThd foarcpebdvi ded

with at |east,20 one aligni.ng edge far positioning-a carrier relative to
the moul d BV tegaearts Wl hssuthion fiigien theanupra suidh makes feaSier iy

rel ative tghskidiPiHetaPARl nfti€ Or 1€ AR THRS iE‘E?evB@t%@ RGP IoBICtsl on by the
runner, it is recomended to first place the carrier at the correct

posi ti on aHesedhelactraniaeempeneatstand/os gentaghwires @A o neataes vgth a eauntemner .
Anot her opti IS+t iV t. Sspcton ' f r ] di at el
Rhb pgﬁ&aelgﬁf‘s?the A 8er 1pg?t ik Eg%%cﬁgrﬁg‘nﬁggroet coglgf%tl é’g @&ﬁéoﬁm y

on pl aci ng, his Case I't Ts T 0 carfrier
gi recid y awithiiBe 8ppécpiouRDedd baelr, oh positions bppiitetthe FeRsain theiupgesdge i s

| so useful here. The invention also conprises an encapsul ating device
accor di ng BPRldyfle cargier dydue tmthgfogagioncol thieapepiurpptohe wicked to &\?nner it is

necessary d j i . js is
realized t}éwﬁ{agﬂ)su lll@'fE?@gﬁ%ys\%ﬁ%tgﬁqg?(@?gi@%ﬁ%%gsté? elk@tg%rpg?«%ﬁf) %naentgt hus al so
remai n sucdedébragaiabisiiras puéwkniedr Thavhemblehof appmucesi htopivhdunder eby t he
carrier with encapsulating material can be “pulled | oose" froman opposite
moul d par tCOnRRALNEEss Shpdthe cayrep can be placed wflatpesition 993 meyld pag sty 4

Arendad anileh FRLLTN PRl N4 008R te@bifily SnYdduId. §h b BherdAL Edndithede 2000

a plurality of runners connecting onto the wall co-defining the mould cavity are in
mutual communication and are connected to a single runner which connects onto a
side of the mould part remote from the mould cavity. By extracting gases through a
single runner it can thus be achieved that the carrier is adhered by suction at a

30 plurality of positions. A mould with great reliability can thus be realized with a simple

suction.
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Thi & opposite nould part (for instance the top nmould) can thus be enbodi
Wi t hout ej'ector pins, which makes the construction of the upper nould nore
sinple. The facility of blow ng gases into the runner nalkdddMarch206
overpressure in the runner can be realised. Tis nmakes it possible to exert
a force on the carrier with 5 such that 3 hameaded eplicationdt CEAEPY 06434 he

| ower nould part. It is thus possible to enbadfjledwatmistiéraiatad Jainp) 20002d
manner conpared to the noulds applied in the prior art. These after all
enpl oy e] eTheJapanesefpatenmt JI5 06 021 k2 0odiscloses aarbulding hpparawisdontiamtdgpp! yi ng
of the encapsulating material. It will be apparent that a nould

i ncor por at PAES ﬁamh’géﬁe%WOBFBE‘tOB chips The hetiam efmravitycefia ywepmetabnpl ex
structure j ' Hese ' . Qr in nore
limted nuwgﬁl?t.1 ﬁﬁgr:gﬁglldtn%oﬁrl?g? Hga&gﬁ%age gfﬁ @Ing@mtﬁgﬁé%@ggn%ipr??éhfﬁge%}nner IS

that in thdieatiomend thémpuovethegdsld rate Mbdsepsparitysds sl smitedfoani nants. |t
is thus also recomended to apply at least |imted over-pressure_in the

r unner> dur PRRFesSLBE AP sfdalpradusts ith @ tippardhatis belfhbetwesn alevenand @n,, yshed
or otherw (A j ‘ j itQn: es to a
met hod forﬁgﬁig:lgfé)ls?hl at'*.l ?géqugg%légﬂlg@rtggﬁg?\%ﬁ%asBé@(%{rh%ﬁ@%?aé% . By neans
of this neappataticeposesses bnlyaondsucRimgciele ithe sppaatds i taiso ot smitat foron

agai nst a ngél of a mould part before the nould is closed. This results in

the advant BEFERER maundingpard e Aillsd @ oaitionavhen Yreapawnijng pardryasdedersped
during a 55%@@5@%@9?2&?@%&5%&%6 applied in the runner (9), whereby

tthe carrier 1s part (3). By means of this nethod the
carri® can be placed in closefitting connection against a wall of a nould

part beforg the mould is closeq. This results in the advantages,as already
descri bed §Bsw_.nevm er@ﬁbéﬁﬁevﬁv&aww og Qﬂ&br‘j’%aﬂwﬁgﬁe are.
conmbi ned. JhedneliS$rorh M %g&ghaﬁng?& éﬂ%a&@lﬁhﬁ%&@al%&%@éizﬁ&ﬁvﬂﬂil y ina

noul d part and, after t ehcapsul ating process, thé carrier will be
rel eased fenmpstiatinginatesial isviod telthsanoulByInmrdento pseventercapsutrdingumaterial The

advant ages _of .bot.h net hods are hereby, al so conbi ned., The present .i.nvention
will be fuPRFGRS Be Pk D TRRs P rer Reamedor ol ear /B s Pe

embodj srent Fﬁb&i/\fblehﬁfeqb RaktebOsr subRehAti Ghving 118 eHEp Sl tirRWheY ard nahanrpt i ¢ three
di mensi ona | d according to the i'nvention in partly

representation of-a nould

expl oded spePaEatedbhy a AnENDEDIOrMEET here figatGt7is roworsanded i tikoed! definipgs9004 S
Anmended appl i PCT/ N 2 S A4 i th er dated July 7, 2000
The fi gure&ﬁgﬁa@&ﬁgg e?%%%gﬁgé?%go%#wgogve\émg%oeurﬂﬁ%l d part 2 and a | ower
nmould part 3. Lower nould part 3 is provided with a central -beam 4 in which
recesses 5_are arranged for placin ellets of encapsulating.material. Al so
situated i F ¥SRPDT BEARR A ¢ b%ﬁg?@@éggeé%ﬂuéda %rpgldeﬁgtﬂhs%ﬁim with
whi chypr es : - BEo i hers: i Idifte it SHPPOT

Bl at e%@G, 7§§£r %%%?%ng%%ﬁghbgﬁfh@#asi de r??ﬁggﬁkgr%}ahgglém 4" Sélﬁég&)rt plate 7

i s shown i difficuleteadispldcpasatricoagaihrdlativopanouldipattene tte fohnemhas beam
assenbl ed sitjon. pport plates 6,7 are vided with,a |ar unber of
apertures 59%%?%?/ é'r‘%joﬁlpné'c%ﬂ rl’%’gfé*tlh’érre?q{nﬁf”g#%s{oﬁﬁté\ém e&b%?arrﬂf‘gaz € connect
ONt o T UNNeksrdt PBkiGRn kHA hdH BUBRVAD (RRRAES aftlcd I8PmBark RS &N are only
shown for a few of the apertures 8 by neans of broken |lines. These runners

9 connect émpther pRBRISISIO agtivaindesosuction actirmsef the ooinel immBieielymiroplesing, 1 are
adapt to_bear,suppott. plates 6, 7. ch base.block.11 is proyided with an
Mt or i | bETR TR RREH s Brhatie e o PRPR AR e By B bl
provi ded W fhe a8 phe! THSaRénih HEdRAE @FobdefuBie@OW connecting a fan (not
shown) onto 15 each outlet 13, air can be drawn in through bore 12, tracks

10, runners 9 and finally apertures 8. The suction of air through apertures
8 can be urI}aIizved 10 f)l ace carriers suqh{. as. for instc?nce]gl ea6d framis or
B.GA's in‘ffdt CBBSFPSBﬁOBW“FhSea%?}BBB?"{ab‘ica‘leéé"%%c‘f‘?f g FlaIm 0 FOL IR e t o
rel ease capfihelcaridr®P BeRIRUTEhPhRhESIt 6 rfecBisaly ol 8AShAGpibRIrdftHSalied
30 in the runner. This is realized by means of the fan which extracts gases. A carrier can
thus also remain sucked against a mould part when the mould is opened, whereby the

carrier with encapsulating material can be "pulled loose" from an opposite mould part.
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close to the outlet 13. This increased pressure will be transmtted to the
apertures 8, 20 which at least sinplifies release of the carriers. It is
noted that the groups of apertures 8 are placed such that31iMarcbi2683 of shape

they correspond with the shape of the spgac %cffewl h taorePb 84 in the
A= il

contact side |5 of the upper nould part eque P{é’
with encapsul ating material, 25 which inplic® S

contain electronic. co nent reci se at t osi tjon re spaces 14
S T et Bt posiss RRE or B rif A ahY bt e s be Pribodien vt

L . ot i . . th
P oer t ur s Sebiof Bl itch kS Yo AR i of dne el modltipo AL A L1

i nvention Fxrilétywfibdewing gaséstinte e emner mmakeslthatas ongipeessubeoih thent, it will
be apparent to all that the invepntignis_in no way |limted to the described

and shown EWBRAT GaBrke reafisedn LiCmakesitpossibintoR¥EEE & farea on Shmscaarier WHlsi bl e

for the A sor i1 Q2101 Amended
appl i cat | of BT S6T S 30 aet A loriee et MR Tpehe 000 ek 11 e
person w t binbodhthesnoyié imdimiphidied memntr compared tosthe msuldosgilisd én flerpriorst ance
to arrange apertures al so, or only,_in the upper mould part 2, _whereby
rel ease of a%.pﬁhdqsp fr %’W 8% & SRHOr RIEOL PLESTIAE 2178 THA OBt ?gqhewl‘iéﬁ?real i zed
by applyin INa\VA= B - LUFES; it | - {3UMEer ous
poser bl o Ve RS aR e Riag e T e il Pihodd BBk e 8
AVENDED SHeRUmben 6f efact@Gifs 13k aubantihafioaldy torOOaanIed strudturettien a appild imat i on

PCTI NLL99/ 0042 s filed wi,th letter dated Jul , 2000 d aj 1. Muld (1)
for ek@apsmhgﬁ'itﬁﬁseeqaégf‘P%ﬁ@%ﬁf&ﬁ@g%%ﬁﬁ?‘éﬂg%mg%&iﬂﬁ&%npri sing: 5
- at | east is : | ' r, at

| east one g%%%%?é%%ﬁﬁgﬁaﬂ?hﬁ%hﬁﬁ%%ﬁgﬁé ﬁiaah%&.th? §eegc%elg§s for

encapsul at clegnateafgrossible cnhtergnantailt is¢het alonecommedndedrtbudpplp ar keast (i2nigd i s
provided with a suct.i runne 9) ,whi.ch nnec 0 ne side.to,a wall of
B oul . paPtetBe S n AR prin e ol RP 3ot o8 Biet B s Sn GRSl | e
ot her si dept Bridhéd e€othérwhidecranmed Bhtdetrufier3) renote fromthe ' nould cavity
(10), characterised in that the suctioh runner (9) takes a nultiple form

that &dnnects to a nunber of apertures {8) in the wall of a | ower nould

Part (3) OupaNIchl 8ol P @PRPIbfhol: LRGEMadel iclifbrk D EortpiRhig ™! d Par
according claim 7. By means of this method the carrier can be placed in close-fitting -
connection against a wall of a mould part before the mould is closed. This results in
the advantages as already described above. Preferably is after step A) during a step

20 B) an under-pressure applied in the runner (9), whereby the carrier is sucked to
lower mould part (3). By means of this method the carrier can be placed in close-
fitting connection against a wall of a mould part before the mould is closed. This
results in the advantages as already described above. With this method two
advantages as described above are combined. That is, the carrier can be

25 arranged close-fittingly in a mould part and, after the encapsulating process, the

carrier will be released from the relevant mould part by overpressure in the

runner. The advantages of both methods are hereby also combined.

The present invention will be further elucidated with reference to the non-limitative
30 embodiment shown herein below. The figure shows a view of a schematic three-
dimensional representation of a mould according to the invention in partly exploded

situation.
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2. WMould (1) as clained in claim1, characterised in that a plurality of

suction runners (9) connecting onto the wall defining the nould cavity (10)
are in nutual communication and are connected to a singl 81rNMansk20033) whi ch
connects onto a side of the lower nould part ( renpte fromthe | d
cavity (10). 20 3. Muld (1) as clai med?i nAEP&&%ﬁ&P_ atmn%ﬁﬁﬂ@?%a&g?éd in
that the runner (9) debouches in a wall defi#igdavifolgtter dased Yujy 7:12000 whi ch

wal | is screened froma feed opening for encapsul ating material by a
carrier whdhe &iguzpshomsta moulddtoonkigting of aeupnes mawdd pertik dngd g)lowersmauldvbul d

1 | ai | the, f I ng..cl ai haracterised in that th
pertures P oab BV B paleast s BBl PRy PR B T B Rody SR 1
patterns. rrafdddl fr plhting$efétdofBtabiulatie flatdral A166 Sitdindeiribeam 4
characterised in that 30 the | ower rmuldg art (3) is provided with at |east

one al i gni byeastigecdssp apppliungesh(ned skowmr Wit whic pressyee ¢ap hetapplista theoul d
past (3). AMENDED.SHEET . .10-07-2000 NL 0099004f 31 March 2003 8 Anmended
applic ti ot PETY %”’6&5’?}1 as filed with letter dated July 7, 2000 6.
Encapsul at gigpdiepiatd ¢, PhredRaAPSLbRitHRY sﬂe%&é&ﬁl%e&ﬁ@%ﬁ]ﬁﬁ?misﬁd on a
carrier, conprisi ng: - a nould (}a? as clained in any of e Toregoing
claims, - shawrimedetscedpopition whilsisupper platat iy shywnhin anessembled pesitian.3) to

Tt o coRHERTT RS bt erv i SR s f SRERBR SheRdr PREM o o™
cavity (I OjogeeHrpimgionps. SBdsd dpettipds gmnsamn&@nﬁﬁheﬁtgedhicﬁrﬁﬁwo@%ges into

the runner (9) and to extract gases fromthe runner (9). 10 7. t hod for

encapd@l at Funposl rletes 6+ andodhipoarerandy shaywn & adawpfdhe apesturescbbipmicansef t he

st eps of sktioning at | east on rrier .relative.to a r.,moul d part
(37°0) o Bl refoliee St 3 opdre gl e DRt b e P dG an upper
nmoul d 15 pRage §ldtks PVareGidatad th B¥ah etippdd) plee di N Eacl bade Vidakt 11Ng prgtiesd al to
the part of the nould cavity (10) left clear bi/othe carrier, and D) opening

t he noul d Waihassintepnal popn? Vhich¢ppgecthente sracket0.asp blaskapLareferhg mat eri al
4 | ; ! . ng m o0
mner” (o) PEATAR.HIEh S 14 ag BLEP L DIn R ERRKARE M (B0t [, 2

runner (9)*connectin wa efl i ch
over pt&ssuezhre@itkaspsit dun tentraws il tireuklebare 1 2 piracksdOpnoRenstosankdrfinallyhe | ower

nmoul d part (3). 8 t hod for .encapsul ati ng el egtraopj ¢, conponent,s accor di ng
o m o oeehired b Seton o sk oL BEaT g 95 ReHIHG b BRGoBo,

under pr essyid dssfoﬁﬁﬁkah)ggle'aﬁ! flabifes bHBRNEIA 6 9 fAaVBSitEdord 8 sGApdr Flates 8, 5ucCked
to lower nmould part (3).

AMENDED SHEET
It is also possible to release carriers from support plates 6,7 by increasing the pressure

close to the outlet 13. This increased pressure will be transmitted to the apertures 8,

20 which at least simplifies release of the carriers.

It is noted that the groups of apertures 8 are placed such that in terms of shape they
correspond with the shape of the spaces 14 which are left clear in the contact side 15
of the upper mould part 2. These spaces 14 will be filled with encapsulating material,
25 which implies that the carriers will contain electronic components precisely at that
position where spaces 14 are situated. It is therefore important that the carrier is in flat
position particularly at these positions. It is for this reason that the apertures 8 are

arranged at precisely these positions.
30 Although the invention is elucidated with reference to only a single embodiment, it

will be apparent to all that the invention is in no way limited to the described and

shown embodiment. On the contrary, many more variations are possible for the
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skilled person within the scope of the invention. It is thus possible for instance to
arrange apertures 8 also, or only, in the upper mould part 2, whereby release of a
carrier provided with encapsulating material can be realized by applying an
overpressure on apertures 8. In addition, there are numerous possible variations in

respect of the number and positions of apertures 8.
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