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Met hod and device for encapsul ating electronic
conponent s usi ng under pressure The invention rel ates

to a method for encapsulatind el ectroni ¢ conmponents
nounted on a carrier using underpressure, According
Mquo&) b {'i%e ?(Ir e(illc {ﬂl%‘tin Tglg?fr&%/lg %l!nggngltsc’ ﬁsihgluﬁhgf‘prte&ure
a device Tor encapsulati el'ectroni ¢ conponefits

nounted on a carrier, according the preanble of claim

8. .In the encapsul ati on of electronic conponents, nore
Thaiteauphic3jes e rarbeh i cAtaPSHMRE etiovdhdiiageats mounted on
TRR [ lccbRitteitheSrdafibld HSIARCE Theli®RMtion al
e r an}e)ﬁgn%sggd?g&%d% cff 1(&.')*1%;% gg-ac allél %13!1 tr ansfeér S
ref@ad o ndpviredorasapsuldtmgadgctioatc opirtphnaltenbnaad on a carrier,
conponents i s herein ¢lanped between nould parts such
a‘m%qan&ﬁmme%b}rﬂpf@g%ge defined around. the components
for encapsul ating. Liquid encapsulating material is
then introduced into these nould cavities, after at
In thasncapaniation otele¢trogioomypringhtst merematticlaskyrthe ergapsulation of

noved, apart and,the carrier,w t.h .encapsyl at ed )
st ERT oz 0B EHE Fichs it SRERPdeR! Bfme), use is made of
tHRIGARHLA kAR Rfudih@brodsdsal The daake svitl dedroic dRajesedt is
one or nore plungers with which pressure can be

heseisy flampeshbewserpppyldarrts Aedigbe raeulA gavideserrs definefiragound the
ea . [ n .
BhBAREE &7 APRLARRR Ly d Do ARG, MO SRR i
tieRe mpald @lvitieg, afet af lleadt phsialicurtlg of wiietctd niduld patsmendved
inanon-liquid state in the formof a pellet, in %h?
apgt #ofic §aI5AE KA Enemsy s SlarfrPRIcPTRP G Sis RO vegy The feed of
chLSRSEL R0 AR AL o) REHEYEE R gy i
whildupressiigr e beleeerteicaps stipaty ofenwagselatiag naoarimhl The plunger is

copsi sts. of a thernoct.iring epoxy.or resin. :
s nea hegsigernto vgyich fh%%ﬂﬁﬂﬁﬁ_é@?g BREF Gis g1 camisgy The
eREpblI S SN EAREH R ULy PR RH itthe W M id $ndd-Nkill IRROMThY form of

heated, as a result of which heating the encapsul ating
apetiety ingthe beooofespadckage aniclosed wehb pidmgeaterinlt drénfpedissd pea

o 3 o LRSS b ¥ BaPR R A PR
font. TheRE&DSHb AL MdtefBl @irimally chf¥ists b PeFrpaReingfkpoxy or resin
di spl aci ng the encapsul ating naterial, the

incemmpasingsa filey. g plupgdr exerthepreadire af therenggnselating matpriakwhich

.at._| t iakly i . i1V .
oIS RORERLY SBR O G PR S e
becamss-1guitk il egsporlse t@ thdgiedsorei appli @bisetht Prungeadhe liyuiaf
the encapsulatjon it |s possible to apply. a determ ned
cperges pingsatenal flows toghg heateppridariey RSLHS ¢ i qoppsulating
r -hefar .
oy PSR pR B opstain
magdriad & heatedpgitdr exchichnit puas bi least pattiatp ugthe heated)umluld gavaf as a

th ncapsul ati.on | eav sponet hi ng .t o. he desired,
oSl EOmBIERY PN 8Sh FEmeLionns o iokinyJR g ff fporcase the
QA ek Rbshsutibh e dgﬁgéégfggidéﬁﬁl)% ddt&nbREd underpressure (i.e. a gas

encapsul ations. 2 di scl oses a transfer
prassiirdilowerdppethaudidnbair peassifracinihé moukleaivitp hefoot darting feed of
devi ces. wherei n. r.essyre .adj yst.er reduces, th .

the encanplatie il hit psthod jSpRplien ol AR he iy of
118 erfc@Ssulhtiot 16BPSdIre&hinBtO@baysiRfl, fa@cuirlyf ialthd yroeéssing of
cavities. The pressure reducer reduces the pressure
r¢lptivelhehin gartiesp apg iethermaanuifasgiraiof large eneapsuleb@ns y when

a specific anmount of resin has been injected into said
cavity.
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The object of the present invention is to provide a
nmet hod and a device for a further inproved
control |l abl e and sinpl er encdpsul ation of el ectronic
conmponent s usi ng underpressure in the nould cavity,

1z [ t he. [ it t . .
ROl i il tes aBagetman Birkserdhribr RebHShing serpapnductor
dEVVENWLQ8in RIRYstiR i dfiRfer tdiuSeddHE PRESUrd oMk RAEISS eviehetime a

type stated in the preanble, characterised in that the

sedcrec ahount af resmissrpicd duo epenf thg pbiralds oé gavides Thapressure
channel in.the nmoul.d part.that is. con L t o
SR B oy eSS Pty BT b BOARTRD i 501) B
sp&onirhi@lint of resihehad HI&T PjR&BUA® saidl daky.moul d cavity
prior to the start of and/or dining the feed of the
encapsul ating naterial forms an alternative to
Tﬂ@%ﬁ_‘efv,t%ﬂh@frnlegé% ﬂg/ehﬁ(?n {é%’ §fo% SoERoll nd Qﬁgvié? fo‘? a further
res of process vari abl es, erern an rnitrally
ippevad tomgllubldenp segser encapsulatide of elastemiasomparestsiusingf

the feed of encapsul atin terial, evaporaf.ion of the
UBHERISS T AL the %f@?avgy, p dhrthes SREgECf N S
n&?ﬁfa%%redz&zté;?s%}h@& @l@nftfo\ﬁ?c Sdneht, of the underpressure

It 1's possible to select the optimum gas pressure

during different phases of filling of the nould cavity
ith epcapsul ati.ng materi al nd the qual.i .of, the

Thh 5B AU C Fordma v & eBatidn: SPeset it feadgmole

cHAFECthneani R F1Re el s@reWflal minsHah sk E Mpéﬁ%c?"ﬁﬁﬁi S@ctidddthannel in

and 10 mbar. For dynam c control of underpressure in

therraowtd wad thdvd eopnedtmedd e mpuldisaviny Wiviatied Jassangize and simple

openi 250f an _extraction.channel con ecting t.o th
R " By on B hald S o et gt oy e
féd ofxlid @Rhpsamtiehandedal ¢aaizestdlthatiOe tdgassioelly dllo@itigtthie

requires a determ ned mninmum size for the purpose of
UAYH RIS BI Y 0EEY Pea ESRK PEPIOCTI Y atAbigh Jdierehr ayputially prevailing

: . e na of

oFAREASHEC SR 1 L0 T U BRSSAR8AHE LA
engioestioal of tiaenchgsubdinglneasteal ahé onteakabedeon the rhalld cavity.

referred to 30 "bl eed” and "flash!). The invention

Torgiearste %gnérefl%f}%wa PATYS 1S RaRaibls tpselget thigptimum gas
pRIBUMRAGRRMR SRR HBAfhe 3R 1RXhH A h AR, RBAGIsulating

connecting to ity. This 1sfor instance

npossil oind theyqugilivy ofthe cs@gswatiorodf ddréroeictaoaponents cirainnehse.
onnecting to.the uld cavit dj spl ahl e, re .
R Dnasasdes Bl PSalTR Ve fvenn a0 b il 163bag. m dyfamic

ORI L PR RAE8e APBR AL taviylthe §8e PORS hithign® phs8Rlel FRning
the dynamc control of the pressure in the nould
of aw extyactiam dhannehcaanegihgde theshoed shvitthis vatied. tihenpiaiege

openi ng t he .outf| ow of .t he.encapsul at.in eri.al can
ppaogs e aintcel b Ot sani oL BRGNS Bkl ol SileF redits o
defERamhiee thihitnud sigt FEehSp@Posd dTalynkMe: Rasaagentrsl. Mat drawback
fully closed in order to thus also be able to allow

of 81 glEactipp fhanngbwith a gapingym eRssagroRpatIE Heonsidergple sizpts

hg%i/&qm{tieu:zipgglating material can hereby leave the mould cavity (also referred to
as “bleed” and “flash”). The invention therefore also provides varying the size of the
minimum passage opening of an extraction channel connecting to the mould cavity.
This is for instance possible by giving a segment of the extraction channel connecting to
the mould cavity a displaceable, more preferably rotatable form. With a larger size of

the minimum passage opening it will be possible to realize the dynamic control of the
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of the final part of a nould cavity. Another advantage

of a variable size of (a part of) the extraction

channel, is that very viscous encapsul ati ng materi al

can thus al so he processed. Yet another advantage of

the variable size of (a part of) .the.extraction :

PEHSHR &) the @Wﬁi@a"éﬁysﬁ@r%‘gf a gydugedsifg %fdgﬁﬂl‘%lmué‘? pyjipage opening

R0 Bf §R% E‘agdgﬂf HRYnGteBRANEADGREy dARIIEDYe BRpIREQVRIW ADpart
uri n% cFeamﬁn ofalt%e moul d cg\c}?ty. It is o?_hervvi se p

cmobeenbdiied inhpradide lvacirtbht thé passageabinet &illy slosehingirdey théhus

| | dif i dditi t o..t hj h |, .
RN KM RTINSy e e
o?@f&tﬂﬂﬁ}‘?aliiﬂ)iya RBERL, cadltp N AR Q6T Mtdge dfiaeafiBblk diz6 @Y (d part of) the

This w be further elucidated herein bel ow. The
exmaisionskamekisdlor tveni visens ensepsulainggnategaldian tadso be

incre of the underpr [e ' . of
PR S e Sbo b BB RS YR QUEL IR i AR R
cHAART RIS ibpershiofunaenstraaekidl or grw@e r¢ledud dmding ¢leaning can

absol ute gas pressure; for this_purpose gas nust be
hewshpbe araventad dures phsening ebie W“ﬂ‘gFa"&ﬁ’- It ésa%iﬁel?’%e noted that the

cﬁ%?xﬁi 0¥ BiaBRTsE e.Q:fan taﬂg bmgﬁ ls&é'if, Yn Q&’cfitiéﬁﬂo t_tﬂsl clh%%el, at least
Wi encapsul aztlng mater | S articularly 1n the case

0@t diteliargd tHannelafiingted, dimegri@at whivtes gméimsousty opent hleo connects
moul d cavity before a substantjal .quantity of

teHeapad a%‘fli\gng ol ather ehicaled HEzan bl t he noul d
cavity can result in unwanted lifting of the carrier;

this can for instance result in damage to the product

The unéerpepaut adntrg cam déroprisehd cdeditipread 1d¢neeseil dreaynderpressure

accuracy of t encapsul at i t e _nmanufact ure :
di6e Bk A oele Freceray sy Al B s pH{fire e s
WHBLEIBA &5 Rk Eredffths Me AbR0IGRIRE psRs@t; O E pirphedas must be
reduction of the underpressure during at |east one of

rethevesk foore sl mguldtcgpigy @)’ at le@t _thqqg@g@miﬁ@p@h af the mould cavity not

u rpressure i.s.under . ol j . -
8RB R SR Bt Pt RO QB it PP P Lt riers o
PER SBATFrebRi OTethaRifull caltty bbfpré b bhibshgtiaf quahetyrafiehchpsulating
cavity wth. encapsulating material may for | r}igt an&%@ .
pateripd 3§ aplecer interthrmonld vy Ry igauly RsipyaBisdititing ot e carrier;

N | i i i.n. . i .
OSRERHBLHER B 5 b P a0t ALyERknp gy bl
di@ksisorf attiuraciyof Gickakcagsalapive ve b¢ mhoaittopd(Tonatdeiadmeved. It
.of bubbl es) of the 30encapsul ati ng, material, whic .
i Hkewisp Prssidlaite i wulgmresshrecgnivel (8 remprise ofapgHopfd reduction
O?rt}geeﬁn(feg)r@s Gitlinkiaf {ehfDnRlof G 6QKEhEE R BY NB) I dbiak the

or encapsul ating.” Increasing the preSsure during the
nidepkespard infndetstood tolnhdangnartasitpetherpbdodute ged pryssiesy [pseasing the

desirable in qrder to thus vent..encapsul atin .
TRigHYS B2 Pr%%Pfej’“?%F ander Ay HEHE B EREAER S%Vﬁﬁyu‘i”%*% Piggpsulating
HRESA1RY fof {RWNBELOUEsiabletii 8rddPt @scavdd gas phdsontah thde

extraction opening (also referred to as 4 bl eedi ng.igr.

dByapsshtisg ofatariad imerdeotd prevert denmigrido dinplagameanef Hoptiront, as a

i S aver .al so _possibl e t i
FSIR B ) SRR bR GGt at e
@laliRehp it &iat GEEH e Br &RtinbeOfesuln &t aneeswespp) aclad in order to
simul taneously in a single encapsul ation. )
prevent lifting of the carrier of the product for encapsulating. Increasing the pressure
during the final part of the filling of the mould cavity may be desirable in order to thus
prevent encapsulating material (or a thinner fraction of the encapsulating material)

flowing out of the mould cavity through the extraction opening (also referred to as
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In a preferred variant the underpressure control is

linked to the degree of filling of the nould cavity.
This is understood to nean tHhat the under pressge at
the specific degee of filling (for instance a 50%

egree of fill] of . t he noul d Vity') is. ]

olsF 8L pBin gt of Bt rb LRl R el s BEVE AR
pbdsttié ROmaki et S ARIngRSat Ve SigE @nWiipkililatidigrie i 1dfPeeumbers of

repeatedly present in the nmould cavity in successive
clepicarpe cdmponsytsprn dersiseancefislacse sisauliaaeusty g spde

el ect i c conponents nounted on a carrier is thus
m%?gﬂﬁé%%%zed_ An invariable coupling can for instance

he realized by choosing as a variable the position of

a plunger with which the encapsul ati ng materi al .|.s.
Iy gesderics YapantFBe PREBRFFYe coppe] Bipkenl Grderss a6 tlling of the
xrk)gll 08i1JPHkdiGaVibisYoodSo GRAL ik HedndGPRYEES &l the sPecific degree

| Fect measurenent of the pressure I n a space or

of filimgeFor dxmtanee tiS0go degreche fitbug df thawiduwd cantyalssistaraked at a

pl ace. The furiher control aof the_underpressure i ar
shardica e, PSest %%ﬁwifgw 8 THIH R By Piggpure will et
bEXPeRClR prERNNEGhd APuldal I iRk &si&@ héapsuldidDprBcesses. The

I ntense operation of the extractor 20can thus result
encupsul hiighefthe pldetrgrie ssup@entsmiountédesysa pavtienis ghus standardized.

operation of .the extractor, (or..even stqoppin .
AR BB soing St FRERRE of R0 BPURL L PlrdeiFe
pBtibR6t PPluaAR Wit whithtiERapRi1ftRg MRderlY iSurgedio the nioyld
venturi system_ The verituri can then be powered with
cayity, pheeebbiiles, underrserghred g pulg cavify tsonfrelled. Conversely, a
undespressure [ Y .
RS GRS PGl BEL B, B Rl BEKREREL e moutd cavity
cwidh¥€@takdpldcd. yet anot her advant ageous application of
the present nmethod the underpressuse control is
menu-control |l ed subject to process variables. The

| i ' hé @étion of
R et D A OB harGig it Béton o
anekendtal conhéeingro tessould chdtypdr movrerietenschepetatipa cdlek ¢xitractor
thickness .of the carrier material,.the anbi ent
o B8 GBIt it P OISR PRI B ot PSP of th xpactor
(&oém,ﬁ @Foghﬁlg oTHHY S @EAV A sl EMQ o RBEuRR R Bssutee WRE Bk tRGtor
on the entered variabl'es, the nmenu will cause the
com fhrringtares de fermiad tyreepumopubobyaverntyri systerar Thedyanfuigeandben be

PRt ML Pt b BPLPR D8t I BB CRRE G G created in
veR! @Bk 8sib niafferAY thadls @ athgfordfiab pieBdes cdrtroposise.bl e

to control the underpressure. The 1nvention also
provi des a device of the type stated in the preanbl e,

R 5ROl R Ba R 8- g BRIPY e conv

icaRAeChrdllee sibjutido eotiessyvaaiatiet [Ehegbdeeas vaiablea tvhk kntered into
art of which extraction channel is displaceable such .
thevaeny s 9T HISHIRS pRISSAGE PR AGCSAPTIRINGRERA!; R processing

t n@é}gt%%eé ('g% t‘l}g@me thifedesy 6f O RALRE 1n'a§eri|§E Igd eﬁnbienttpﬁczeist sure, the

ers mean a dynam c¢ control option such

depirel @ockskiag spesddprspi@ssitomponenginiginumtgnalityderetiand so on.
cavity as desired during.the feed of encapsul ating.
IoRCRAEPT oniore b AR MR Tt PSS PRGBSy £ fythe mould
ch QuAtEREAbPheleAcddiBlatiRY BAtdANN Rc¥Abh@DYieh &aN

ooy is%? N Y, TR Lo A .

associated (and preferably optimized) pattern. Only entering of the variables therefore

makes it possible to control the underpressure.
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10i nproved control of the encapsul ati ng process

becomes possible. This will of course result in an
i mproved quality of the encaésulated el ectronic
conponents. The control will normally consist of an

intelligent control unit. The control can intervene
directly in the operation of the extractor w th which
ThB &1 REST alb& HidudRs hidetioe oMb kgbeGaittd  the p@emeleatiedactérized in
Is thus al so possible for the control to be coupled to
theah thexden e lsp comipriess answActise ksl Peryided i 2 pirt gdich
a i Y L. . :
BB oy R R hn ik FRids; TSRS AN Al i
dfspradtabld@cH itlsp klacaaihemvyakdagp apénicgof tho extrasivachenokis
enbodi ed as a rotatable wall part. By displacing the
chigiged pArtive Fratiek srhsedtn BrdesHarthior Mg A XPATERCqnyeT option such
U P AR cCOMRE sk FriRiITRLS LTS A28 QBfed during the feed
ofleispbadaaly matedil. Apalreadysxphisidmbbe @0the hsetis atthe oretlznid
can_be given an operatjonally_ reliapble fo For .the
W HIE L B TRNSHPRAYERPICAR BT URY & C%’af_r?ﬁni Wh‘ﬁ%ﬂaby
ilﬁFfBQIE@ Eorlti BF 19 eR&dPsuldfing PRcEQMeEShes MssiblRS TRRGA1IJR course
electric notor or a pneunatically or hydraulical
rebultvean oproved quaditylefthe encgsulaticd olebeorprioompenenig ifge gentrol

l.east e extracti.on,.channe on ting the 25moul d.. .
e3Pty S PR P o T BlsO i BB necty i
tiH sk ARaITHR d@abtoPdith, widditthatunt @100 & BX AL Loty is

channel, connecting to the nould cavity and having

a
genoraigd vihisl theg alsacpassible hthecrniraldeibssoeplash Hean @ittaptof.yehich
fixe dystructur ' e
ou) B PRy BLABEhERE ot EnbRLBRN: RoRbARGTEH s s advantage
tisBirhctpai $ #3An bs Wikid af edy inkRp@Rb/@[Isu. alHentisplaeasle alallgart can

| eave the moul d cavity therethrough,. ile the
fenapstarde Rreriodisders a\méfﬁb!waléaw-s%f iswlane el Pt fhe
eKAILREALHAR) Gith Aieh HRIRAAR0r DoREALT> h nfRARPLi) B be
ynam c pressure control in the nou cavity, ile
obftenceed to adtssenorglreateradx tanarSuah salidpdacgable wal phulis gf simple
scal ahle form The limted anpunt. of .gas i,ch stil
CRRYIUCEOh RN B RS W mm%&gﬁaﬂilﬂﬁe é&n-fgg P TREt
dﬁégﬂa%kmeﬂhﬁé ExtPctdrichh bOhoREd b8 niBsH @rBR datt oF AL dIAEB, for
take place through the (smaller) extraction channe
imitarice helekiricedotwadt a gnauautiozlly, or ydrawligety dnenhestor.
enbodi nent variant the plunger is provided with a
position detector, this position detector connecting.,
THe debiRe 6RNAIE®be eRbOVbd GathtahRagiione ek gttivAThinmeNcdrfhecting the

known, the i .
mould cavity and the extractor and provided with a displaceable wall part, and at least

one extraction channel connecting to the mould cavity and having a fixed wall structure.
The extraction channel with the fixed wall structure (for instance a standard “venting”)
can then be embodied with a relatively small passage, such that no encapsulating
material can leave the mould cavity therethrough, while the extraction channel with the
displaceable wall part can provide a large passage in order to enable the dynamic
pressure control in the mould cavity, while the extraction channel can also be given a
fully sealable form. The limited amount of gas which still has to be extracted from the
mould cavity during the final phase of filling of the mould cavity can then take place
through the (smaller) extraction channel with the fixed wall structure.
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position of the plunger forns an accurate neasure for
the filling level of the nould cavity. The position of
the plunger can he readily détermined by neans of
position detectors. External neasurenent (i.e. a
measur enent outside the nould cavity) is thus
representative of the filling level. It is otherw se

1R Qétefhother @nbdtBinehiSyadiafiOothp 9&&@&4 18 pkdvidBaasit £pdsigon detector, this
pressure in the nould cavit a direct neasurenent

pefitipn detpetesenmnecting, to éher@@érgg Pé@ml@cthﬁ plgrting noRidopdpwn, the
pggﬁ{)ﬁ %ﬁt(‘) trh% g)lu‘qggr R5s & tacéu?éfg H%e'a&flle ?Ar%l? ﬁﬁl‘ﬂé é%%?o@thg%ugd

par on In. an encap sula

c8660 Mt Psition bih@e phingat dadrbe rE&Hﬂ@/fdet’ﬁmirﬁd }bgrriiealns of p0s1t10n
provided with at | east one extraction channel wth 98
daﬁegtsr%@é@maé measyreparit(i-a measaresatoutsige the meud savity) dhthus

nsfe?o 1(/9?? ﬂhg @illﬂlkal@oal 1t % 6tﬁ%ﬁ£&@ﬂ%fﬂa§w%&%‘d&ﬁlg

ure 1n the nou cavity i's nmade
nEaswkt ﬂh@remhrd ia t]ae inbuidtcatitypby addirt¢ten@xtremeni aithe p@psved in a
can still at. .the desired nonents, this with the
r%ﬁ%ﬁﬁ@&&ﬁggégﬁﬁﬁgﬁ?ﬂﬁ@ﬂ3ébove The present invention
will be further elucidated on the basis of the
non-limtative exenplary enbodi mrents shown in the
The ipresvmtngvdnrugnu abe pridedaiamo @ friag ivreapplisiongn an encapsulating

h ti a.d di
RroeRBnY ke B R uES PG R o il e n st
ekfadtion cﬁmiedw&ﬁwcﬁspmfeatﬂe wall GRS deddriBed aieieCEsink @lidteth
agai nst the degree of tilling of the nould cavity as

e&ﬁirptw@ ch@mei g eapibgnchaamiopresvec prstitobal de sisaliradn the mould
nven h
B B2 G e o LT 12 SR PRSI e o e

daﬁre’dﬁﬁ@ném,nnis pdtht the hdwinteb addasetibedwdoiant of the
devi ce according to the invention, in an opened
position, figure 3B is a perspective view of the

’[rhg %s@lptl 1ﬁvé%|0h Wbk f@l‘ﬁlﬁ% Q&‘M{Haké& J g4 55‘8153&; thBRE R limitative

ver 1n a substanti osed position.
efcelgplaey &tbddmentp slicpent thy (ﬁolluvang Gpums.didroia: of the

di sp] aceabl e wal | part .as, shown i 30fiqures 3A arid
8¢ G0 EhERee v abd ebios Spior o ae R
ﬂaglufecﬁ EIRR G §r915ﬁ)9ﬂ 8B LSS prefRHaHe %uﬁl &@ft%l b€hin &caﬂ—ﬁﬁatmg
carrier 1 s clanped between two noul d par such
deviat pbitted agomt thecdagpenditlEngotthe nmdécavwes vgdbfr realized by
m”é%%'s gf &a\rlﬁettlyodeac\cl:\@d%nhg tlo%hfl: %antfolne ahd 'n top mould part
figure 3A shows a perspective view of a rotatable wall part of an extraction channel as
forms part of an embodiment variant of the device according to the invention, in an
opened position,
figure 3B is a perspective view of the rotatable wall part as shown in figure 3A, here
however in a substantially closed position,
figure 3C is a perspective view of a drive of the displaceable wall part as shown in

figures 3A and 3B.

Figure 1 shows a device 1 for encapsulating electronic components 3 mounted on a
carrier 2. The carrier is clamped between two mould parts 4, 5 such that electronic

components 3 are here received in a mould cavity 6 which is left clear in top mould part
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4. An encapsul ating material 8 which has becone |iquid
due to heating can be urged through a runner 9 to
nmoul d cavity 6 by neans of a7plunger 7. In order to
now obtain the proper filling of the nould cavity with

| at .. terial.9, - al, | [ i bl
4% AR Giredto R ERUELR Phishman ool e Fy i Peping g Pedhded
tHh8udd fdftierho\théuldRaBkt 6 B e sthagih@rer ¥1nastderad now obtain
extracti on Channel 12 to the environment (see arrow

tieiprotyy fdling ofahe myuld qayip Wil enpesulaéing makerfal, P gos (generally air,
rovi ded w th an i.nt ' . g
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75nmoul d cavity on Y.-axis 23. it can be clearly seen
that initially (i.e. in the case of a nould. cavity
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extent) the pressure in the mould cavity is relatively high (i.e. the pressure in the mould
cavity is only a little below atmospheric pressure). As the mould cavity becomes further
filled, the pressure can decrease further because the chance of lifting of the carrier as a
result of the prevailing underpressure in the mould cavity is small due to the
encapsulating material already being present. In a subsequent part of the graph the
pressure rises again, this in order to suppress the tendency of the encapsulating material

to begin “foaming” at that moment. As the mould cavity then becomes even further
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encapsul ating material already being present. In a
subsequent part of the graph the pressure rises again,
this in order to suppress t h8 t endency of the

encapsul ating material to begin "foam ng" at that
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In“figure 3A” now however in a position in whichit is
figoteat’ed rel ative to the previously shown position.

Extraction 15 channel 31 is hereby now obstructed to a

consi derabl e extent: by rotatable wall part 33. By
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iigeconponents. For rotation of rotatable wal
S§g§§5%§§$neextractlon channel 31 a. rotation shaft 40

connected to rotatable wall part 33 is rotated (see

arrow P2). The operatjon of rotation shaft 40 take
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Strip 41 engagés on an operating tongue 4Z connected.
whichr ot atacohthshikedyu® lohgerotisiblaislestrapicicopmpnegy Foprotation of

R R TN T TR T Ve T
wall part 33 is rotated (see arrow P,). The operation of rotation shaft 40 takes place in
that a linearly displaceable operating strip 41 (see arrow Ps) is operated with a cylinder
42. Strip 41 engages on an operating tongue 42 connected to rotation shaft 40 of
rotatable wall part 33. A dynamic control of the pressure in mould cavity 32 is thus also

possible by actuating operating cylinder 42.
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9 Cai ins 1. Method for encapsul ating el ectronic
conponents nounted on a carrier using underpressure,
conprising the processing stéps of: 5A) placing an

el ectroni c conponent for encapsulating in a nould
(gayity connecting to the carrier, B) heating

Hpsul ating material such that it becomes |iquid,

C) displacing the encapsulating material to the nould
cavity enclosing the el ectronic conponent by exerting
1pr es Meteodbier eheapbylafinadel eqiwajpsesnzrnonags Feeuatedpn a cROmy using
frlling the moul d.cavity w apsul ati ng materi al
udemiss it WP Bng S e R T he encapaul at | ng

MAY epliang dh didveroARRWothpoastit tiyr, endhissutiting i@ mould cavity connecting
underpressure in the nmould cavity is actively
contﬁ%ﬂﬁéﬁﬂﬁﬁring at | east one of the processing steps

Bl)}%.' h@tin enca sﬁﬁﬁﬁgﬁ{aﬁfr{a{' h'tﬂattih%coﬁllaﬁi&di € of a .

m ni num assébe openi ng of an extraction channel 15in

t O wbpladingahé eddapdulatiganataeditd g hoult kevityoerctbsoavhe y

IS va&%ed” 2. Method,as clainmed in claim1 ) )
char SSCEPRS SAMPANGIH BY Y HENg ARESSUST 88 theliuidsiicppulating material,

3%?? E?éﬁ'gﬁsth? nduRNdivity QNBAcASHERARE nPteddiCandnder pr essur e

east one of the proceSsing steps B) D).
3EMeahlzdst partllgichenlg the eobaismating mageriat inatheotostd ey, n
wthré?etin %hre]:eun Qr%%s iré 3t the fould cavity is actively controlled during at least one
of the processing steps B) - D),
characterized in that the size of a minimum passage opening of an extraction channel

in the mould part that is connecting to the mould cavity is varied.

2. Method as claimed in claim 1, characterized in that the underpressure control
comprises of conditioned increase of the underpressure during at least one of the

processing steps B) - D).

3. Method as claimed in claim 1 or 2, characterized in that the underpressure
control comprises of conditioned decrease of the underpressure during at least one of

the processing steps B) - D).

4. Method as claimed in any of the foregoing claims, characterized in that the

underpressure control is linked to the degree of filling of the mould cavity.

Sn Method as claimed in any of the foregoing claims, characterized in that the
underpressure control takes place by varying the action of an extractor connecting to the

mould cavity.

6. Method as claimed in any of the foregoing claims, characterized in that the
passage of a connection to the mould cavity is varied by rotating a segment of an

extraction channel providing the connection.
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control conprises of conditioned decrease of the

under pressure during at |east one of the processing

steps B) - D). 754. Method asl®laimed in any of the
foregoing clains; characterized in that the

under pressure control is linked to the degree of

filling of the nould cavity. 5. Method as cl ai ned

7i N anyetRdd 4N8aifRl GYRNEE thé &lrBBoing BAMAS CRANaCRYiZed inl Hak the

t he underpressure coritrol takes place by varying the
uaddrpessioé canrogistmemst-agmtioted swyéan ép processgag@dleroul d

cavity. 6. Method as clained in any of the foregoing
claims, characterized in that the passage of a
8CONNEBE8Nfok endapsul S dledt@dvid donipgon¥@s nedinkyd onot@tddag a
segnent of an extraction channel providing the
cewprigdgi on. 10 7. Method as clainmed in any of the

f or eqgoi cl.aj ' -' SR
o ERisavTEn e AL L 8 elo bt o Bnd which i a closed
pr oc gssitivadéaid 2 $east dhe rheMd egvifyofor emdeyisgihatlectgpnic component,
el ectroni c cgnponents nounted on_ a carri.er 0 'n%;
moul degsareass jan i ereapudgiing dpaigiial compesting ko R%S %é}ﬂ]ca ity and
ot her, i ' ition define at | east

one ﬁgﬁﬁgx%g%??§k¥%?n€g@ﬁ%%iﬁgﬁan el ectronic

conpaneRtractor connectingfte tet mwad savityr for exfuicting gas from the mould
encapsul ating material connecting to the nould cavity

and fBPfovi ded with at |east one plunger, and an

vt teQlevie ri‘snﬁf%'i/id@g wif 4 BRiBPWtH wadM th¥ uh@rpressure in the

extracting gas fromthe nould cavity, wherein the
nafeNd cevifysapbovontedledi t h a control with which the

nder pressurge | he uld cavity can be controlle .
kiR an Batdhs HOGHERS Frutit de S0 Sn SRR O Pilsa in o
n€otlld B&k WRRhGdANNS the el dles ity ind tieextdcPard wihpgahof which

connects the nould cavity and the extractor; a wall

eptactionfchapriel is displacgeble svchethalrthe minigium ppisagecsnive of ée
t hat.. t he m ni ssage opening of the extraction
e ie e el b

9. Device as claimed in claim 8, characterized in that the control connects to the
extractor.
10.  Device as claimed in claim 8 or 9, characterized in that the displaceable wall

part is a rotatable wall part.

11.  Device as claimed in any of the claims 8-10, characterized in that the device is
provided with at least one extraction channel connecting the mould cavity and the
extractor and provided with a displaceable wall part, and at least one extraction channel

connecting to the mould cavity and having a fixed wall structure.

12.  Device as claimed in any of the claims 8-11, characterized in that the plunger

is provided with a position detector, this position detector connecting to the control.



209.Device as clained in claim8, characterized in
that the control connects to the extractor. 10, Devi ce
as claimed in claim8 or 9, tharacterized in that the
di spl aceable wall part is a rotatable wall part

vice as cI ned | any .of t Ia|
1dhar WA S St Py of il el eRPstRrizdi T ppat g contol
ch@piles@nNRot8Xt raction channel connecting the noul d
cavity and the extractor and provided wth a
di spl aceable wall part, and at | east one extraction

1 hangel.s SORRSSLLAD LR if Dec B SR AN da¥lalith &1,

ixe PUTe vi ce as cl-ained I'n any
wicht Iheulalpatmb‘pl%vﬂc@d wahadt dak edriezi€pladeablb atalltpast ag erairned in
conprises a notor. 14, Muld part for application in a
clays 8d3as clained in any of the clains 8-13, 5which
mould part is provided with at | east one displ aceabl e
wal | part as clained in clainms 8-13.




