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

wo o008/10|uh0d for encapsul ating el ectroni ¢ CONMPPOENLS008/050088

nmounted on a carrier using underpressure, conprising

Bl 85T 3PP GBS R PR B BT b8 arpressre

connecting to the carrier, B) heating encapsul ating
mat eri al such that it becones liquid, C) displacing
{The invaetigrsielaiasitn g methest fos eneapstlpiénmelegtepnisasanigpnents mounted on
A R A
tlettrormig cdmporvaulod caaipbilytivg inh i@ogid msut}actdnngctmtte theadagrier, B)
and, E) at |east partially curing the encapsulatln%
h%at@gueapanswatlﬁ%m%mmbwmw beppracs bt Ggtisnipcdrg the

I
Er‘?d %Lﬁagétn{gomﬁtgﬁ%\fg orﬁ&gld ggﬁgf’éedré c%ﬁﬂg‘t% I@lglétg&ﬁ@ @61fl}aonent by
pzeartlﬁg pieisaine an Ehedlqspi acepsnlating ahaaetnas]{ EDYt Iﬁ)lhﬁgd’re obilldrcavity with

and which in a d position,define at | ea
A ey el R sl Glcintghd tnca g iferpaterial in the

iRt aRApST HeanéﬂtlgH Iaf&o %lﬁt%@ s aéxh&gfo%ﬁ&ﬁ)blﬁ!mn electron1c
connecting to he rmoul cavi ty and provid %

b@amneotsen@mmb@r a camdr, APMPKSING o100 mﬁsn@uch g duS@IaCh@le

d .cavi for r.act i . he .nou d cayv
P faS Bedudiihe SRCRR el Sl o TS R B aviny or
Piad1é dl@é@élbardnﬁ@c&mﬁﬁh@ﬁw fat lnwan@forsgmdc@lwpg@taohg material
mounted on a carrier (such as for instance a | ead

Fonneeing tgdbe mouldemuitnhnd provised aviih ab deast onerpdprger, and an extractor
Q&Hlegﬁ oeﬁ@&%ﬁlﬁ cawT? ?or eﬁ{rﬁéc}%g & W 5 EhE %{logﬁ’c{‘&a“vtng such

ts 1S herei ween no par
that nDuId cavities are deflned around t he conponents

for encapsul ati Li qui d encapsul ati ng terial is. .
I1nibs PepRd At fﬁ?ﬁt@nt%@é@%w,dn%rsﬂaftwégaly&% gcapgulation of

L&ﬁ%%ncﬁﬁfotré Roufdd 'oﬁg cglfrle\‘"géugﬁ al R it a@@ardt%n%) €use is made of

nove apart and the carrier wt encapsu ate
dicesotaatiod Urapsfrp onvetiisg pls)ccss'l‘rt"ﬂeetarﬁéh evithedattohic components is

E%gléﬁ?ﬁ i eg\iv 4L er W#;Eﬁ tlgzﬁ Uii gzgvrl aecsgég X%tneea around the

@&ﬁﬁ&&%san &cﬁb‘ﬁ@itﬂlgohqﬁﬂf?@]%%s Bt P @ id @bn inldGuced into
pl unger is displaceable in a housing into which the

gesamsuldaaiitigs. rmétceat least partial @oing axf mhedh thahwuld parts are moved
N _the

PR CTRANC etk L Ehyey Sy KRR 5@3@%%& FatSif fgreca or
tvapyitir acKagdRudnChRSglacs tyimédnk BY 6B &1 thade pl@igers with
Iw?lgcrh%?gs%&% Cg.l’sl’ bg exerted on a supply of encapsulating material. The plunger is
displaceable in a housing into which the encapsulating material is also carried. The
encapsulating material is usually placed in the mould in a non-liquid state in the form of
a pellet, in the form of a package enclosed with film material, or introduced as a
granulate. It is however also possible to introduce the encapsulating material in liquid
form. The encapsulating material normally consists of a thermocuring epoxy or resin
incorporating a filler. The plunger exerts a pressure on the encapsulating material which
is simultaneously heated, as a result of which heating the encapsulating material

becomes liquid. In response to the pressure applied by the plunger the liquid

encapsulating material flows to the heated mould cavity and fills it with encapsulating
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granul ate. It is however also possible to introduce

the encapsulating material in liquid form The
wenmapeuk@t i ng material normally consists of aPCT/NL2008/050088

t hermocuring epoxy or resin incorporating a filler.

Pl £PP kAt S B PR M oM AR blpputcing

atepal BheheatdRewhinth icaGaPRULAL paiBallpinahé BéatRPGOIR T avity as a
liquid. In response to the pressure g@plled by th
1

pisulh geehankeal bogding (dpceepiadde iap grosudivking). It pipstorigerepss the

ity ill.s i ' : :
05 L0 RSO s Bouiblq bl dilbomiged yndeiprcssurs .  gas
pleesued hayes thaatthagmbiehtedit pldessutd)én erraa@dd batiiyntg:fomtsertirgd feed of
i s heated, after which i ures at. least partially in_.
theenprpselatingpigieaiak A\ Iyetii@ i %P@B?fi n grcticreihoygh the quality of

. ¢ e |
e D Rl 8RRt & ARG E Tanlefle o foRGHRE of
i sichl thint arapphyd a e hennfaned ondeepemspuddions. €. a
gas pressure |ower than the anbient air pressure) in
the nould cavity before starting feed of the
TR Bt At SRRt Bfvbation i11d SroWRIcRAHcthsd ARPA B&Hcd fr an improved
practice, although the quality of the encapsul ation
Peunodigbls eredpiilagon of decthwin ¢ameponpais upinguaddrpressure,had to

rocessin f relatively. thin carriers and in the
Ity S e aptafs o P aced eliRPaHEtiohr e oy ect of
the present invention is to provide a nethod and a
device for an inproved controll able encapsul ati on of

Ehe BVERIMTCTEIHPbINE IS PUPPHR WAthed of Epshipestalgfén the preamble,
{Vﬂglreﬂlvtﬁla tuP&e M tﬁg nﬁ)uidq&ﬁ%lt?qyy%i@gfy%roﬁg? led durinlg at least one
ati on. pose

encapsu e I nvention provides-for i's pu

af the phadssodg $t6ys B y-e). Mat edrticolatlhethp nedsplessuravmahehould cavity
t he underpressure in the nmould cavity is actively :
Rt DY |Ce@r<§l?ﬂidﬁanéprqcs%s§%g YDA E Cﬁ?tb‘gé% ieriyidgtpagrgure is

ﬁ’n%ra l'ug@rsto%’ femPAH 4 bt Icé(ntr&l,t\@lll%fg%ﬁ% Qétsﬁﬁﬁé@%éés rbd6re is

cavity is actively contro uring pr ssi ng
ghtepedjn thaoiawdcaaiytas @lreoft dfllgrectnbatrpl @gbeimedeargressares This

understoad to nean a dynam c control, whereby a .
G R R i e et T dregpp il ety e Thpyor and/or during
fRMtddofafe SndafsilldtingQhateid1G6mCANIfeMatiQb td PRsively allowing the
under pressure. This active control of the

undbeprpsserstareny # & tvsulhplprdcesavinaplgsy wbercinoan ingiagly aevailing

of . and/or during the feed of .the encapsul ati.n .
R BPEaPts e ros v RSP OC e B B BRO 0P gty

assi v

VP othhide P (HRSBUiRulabiny alayerAs aitl/srEisalake Gnthe @&Ri%d cavity.
vari abl es, wherein an initiak%¥,preyailin% )
Uhaeh pese soatrelfytheiuedeaniswyrois isposeblg|te seiecthreomtivaym gas

Blfes&'i‘é’&%@ bk ﬂﬁ%&f (gfafhling of the mould cavity with encapsulating
material, and the quality of the encapsulation of electronic components can increase.

The underpressure will usually very between 900 mbar and 10 mbar.

The underpressure control can comprise of conditioned increase of the underpressure
during at least one of the processing steps B) - D). Increasing the underpressure is
understood to mean reducing the absolute gas pressure; for this purpose gas must be
removed from the mould cavity (or at least the remaining part of the mould cavity not

yet filled with encapsulating material). Particularly in the case of very thin carriers, a
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evaporation of the encapsul ating material and/or
| eakage fromthe nould cavity. Through active contro

woboosheoiwnder pressure it is possible to sel ect P¢aL2008/050088

optinunrgas pressure during different phases of
avi. i th encapsul atin )
st R sl T aRufiRb bt SREEREN R obgrcapsutating
ﬁiaﬁe@ia[ Rk tEo QP RAE TN Sn&AD cd \ntg/rdéﬁ$&ult-ﬂi1 anwided nft@aﬂrﬂ@e carrier;
will usually very between 900 nbar and 10 nbar

thideangpesignes r@érrit inglamage to beprodist oF ceemelptingen/or the desired
F%%Jn@@%i%lg%éur%%ﬁ ﬁ'ﬂg %ﬁ%{)&ﬁgtﬁn ‘roI %gﬁﬂ%gﬁ%ur&? ﬁu%& 306 hieved. 1t
Lsrldaewpsreq&suble foisthe Ind&rﬁlte@smle tantive aﬂcdnqﬁuse ioff gortdmoned reduction

ol ute gas pressure for this purpose gas
@We@erpreé?ﬂr% Aeringorlilepsbars ¢lyhg proceysingesieds Bt>hé>> Regucmg the
ﬁ I@ésﬂga RAhlerbod Wﬂn@reﬁﬁﬂ % luﬁée%aﬁ Eféséu‘%@' W%Ite!ﬂsmg the
encapsul ating material). Partrc in case o
r/admyvetgas pressure befos:, aragrrelatmgr ﬁdimgp]febﬁsnnr)eldr qavttjnmth@uba:psulatmg

bef.ore a s bstan al tity of enca
el i 10 THEhG 0 CEari 3 TG S b Gy Cein e
Elﬁﬁtﬁilﬂatiﬂ'g HA¥EA! %%rhérftb ‘pﬁgfeﬁ’ﬂc toB ?2?131@ 2lshREeméMio? aGR front, as a
for instance result in damage to the product for

easulapéwh@hrvnglsmdurom Qrﬁer td @sweetjfoammﬁwmalbn at bubtdesy of the
egri%%)shlﬁ/ g*r%cr}ar%? er1al ]F?[é} Al gor d% gagrlch |T§S%$tg15 e?vgg%%egpo’t arpcﬁor in order to
pRdeftpiress o @ic @Qdﬂfef of tht @rodBPlot Siecapul @ampdidcr@Bigd the pressure
reduction of the underpressure during at |east one

of
tilpfglgﬁh@ é‘]@g]spaﬁtgoféh%ggmg)of _theg}loulplgém W@y bpdesirable in order to thus
g% %ft %%r@a%%]%ﬁ p$ ﬁm%é'?ﬂ?(o? %Qﬁgnercfra%ﬁgﬁ ﬁf {fl%r sﬂlgtlggﬁlatenal)

€ gas pressure. Increasing the re
floefpuiue oDek eneildngd/igrthaush og efxltﬂabtrmrgopeﬁmtgr(elsnmfmded to as

avity with enc uIa g material may for instance be
Blesdipdbia meina PO G %CF %f&ﬁ%‘.ﬂ@getOdEs IYFRIAEN 15 TROREReT also

g&%ﬁ)@éé&' rﬁ&ﬂﬁ&tﬂ%tﬂ%ﬁ' @la’twbl l I%g %ﬁca?@ul%(ﬁl\ﬁﬁ‘t;vh'ic@lQalr Qlluglbers of

| spl acenent of : a result of
vlottdmiocamupqnents con rﬂrmmsttanqe r’oemd fimarianepusfyon mrﬂngim of
bUbbgﬁ L)of t he encapsulatrng naterral whi ch can for
result in "wire sweep", and/or in order to
prevent lifting of the carrier of the product for
encapsul ating. Increasing the pressure during the
Fi mptefggendtvaganttthe uidarpriessgraofontrakis hinkipditocthe idegreeraly fibiag of the

desj rable i ord hus nt encapsul a

RIS RIS s B R T MR g B FRERRAS AL Shseifp coures
oRfi BihE @for ufsEa@Mb BG0Ddegeie dftTRlimDoH te avld ()ﬁvltw @%@féﬂhhﬁd ata
extraction opening (also referred to as bl eedi ng) %
FROSHES Vfuct P@prrélrw the degtar A HB et e spne et prsﬁsurﬁt erk crefore

Bpfe?)gé’tg&ly%ke%gnt in the mould cavity in successive encapsulating processes. The
encapsulation of the electronic components mounted on a carrier is thus standardized.
An invariable coupling can for instance be realized by choosing as a variable the
position of a plunger with which the encapsulating material is urged to the mould
cavity, whereby the underpressure in the mould cavity is controlled. Conversely, a
direct measurement of the pressure in a space or channel connecting to the mould cavity

can also take place.
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possi ble to manufacture thin, relatively |arge

encapsul ations in which | arge nunbers of electronic
w@oompaodnt s can for instance be placed sinult aPeDNER0PS/050088

in a single encapsulation. In a preferred variant the

der pres re ontrol Ls.linked to deagr ee pf
e T B RSB S et R ERs b LRERGEHLPEfF gegon ofan
Bmfétdrhaﬁnachﬁ HHE hiuRB&dihit®. Atmdrb entSide Gpkiatiofl 88fhe@xMhctor can
filling (for |nstance a 50/6degree of filling of the
Hwaresult aw p higher wndgenressicnanl alesainsgnse pperatiqrapfibe extractor (or

id

EVRSRGR Ald PREEALER Bl It L0y pbdEp SaFG 9IRS cxymetor can
fopuhsthneabe fyrnied bSuCRessoney naams sy sain.hepleateissashen be

The encapsul ati on of the eIectronlc conmponent s nounpt ed
Bvercd anl PP, teoughgontphipt ekich Kie yndorpFgsae gan be created in
| i s a
R T R R i SRR o
encapsulating material is urged to the nmould cavity,

ereby.the underpressure.in the
BB S EbA, BRSET o ikcBo SRt B rarIS iy the size of
HeesPHh&m ipassdg é@}f’éﬁ DL &@Hﬁ&ionc&lﬁﬁ@&%bﬁlﬁacﬁ&g {hee MRMldcavity
cavity can al so ke pl ace. The control of

un@elcqbrﬂegumenum Phesage ppdnargel m@a@l% Cthymmzl pymn@gtmgle) the

RO M R R RAMEERLOZ I e G PR e b rossure
t&@atdl tTHeUrawbicl e an YRESPH @BSiHcEwitARthiAith@8 patabeBsding of
operation of the extractor (or even stopping of the
egasrda&b&ﬁr yizepps [howieway fhat emﬁap&uhabnemamﬁ@beq@rlé‘é rleavethemould
13 7f .

A5 LTGRO P Bt QU Pl e
Eheropm’)ﬁ st udrgingtthy Gugbf ©o mmmiurmbassh]geodpehimg of an extraction channel
underpressure c%n be created in very IE@ pensi ve

FRfRee themAuldaevity-phhapisder igaanccgiasy $IgRE Agpement of the
&?&aﬁéﬁon El@e[nngbl&)ﬁﬁécql gqgﬂfe% ol c&'ﬂgfedf ﬁl Sacdable, fn%ré ﬂ%ferably

dcavity it esirabl e that the size of
mtattalvﬂﬁ opadyilye la:rgerrsuzreg) folic mmigxtr pastagowpetiag [tezlfﬂl be possible to

ting to th | d cavit aried. Th i,hi mum .
S5k b oG b SxEbis b el @it Bl heRsa size
Bf‘t%e MRtk PXdshye SRAMILIBS oA TR é}ﬁ:ﬁpsmld%in@iﬁdt&haﬁ @an be
for the purpose of dynamic pressure contro

meamiad: W hefdispraceatile wetlipers cem npmbodicd i pragtiasi sn@hﬁhat the passage
enc apslelyl (?seﬁl dtoer ot }rllsselllgig% b':}lg b(f/elll R Iesscarlt)q%o}lr\gver ; '18 cavity of

erla eave e nou
the gas that is present during filling of the final part of a mould cavity. Another

advantage of a variable size of (a part of) the extraction channel is that very viscous
encapsulating material can thus also be processed. Yet another advantage of the variable
size of (a part of) the extraction channel is that dispersal of cleaning material or gases
released during cleaning can hereby be prevented during cleaning of the mould cavity.
It is otherwise noted that the channel of variable size can also be fully closed if, in
addition to this channel, at least one discharge channel of limited dimensions, which is
continuously open, also connects to the mould cavity. This will be further elucidated

hereinbelow.
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cavity (also referred to as "bleed" and "flash"). The
i nvention therefore also provides the option of

WO a00gi100g4¢ he size of the m ni num passage openi PQI/AL2@8/050088

extracti on channel connecting to the nmould cavity.
ance

f
T ah bl iR e BaR RGP b Pendt R REE R bRy control

& réiPdAGOBEd SubjdtPtEpBE&k ehaddld. ThE BirBse atiahle’ toWd dhtdted into
| arger size of the ntnlnuntpassage opening it will be

pegaemyl aandey inganqeLensipleo(diin dviccolcosmpsplating mafpaial, the processing

&?rﬁ)%ﬁa%r% ﬂhQ n}hﬁ%ﬂﬁ% t%lc‘f(ﬁgést&f theaz{égré&%{lﬁl?@al tﬁg#ﬁ}%%én?btzegsure, the

assage openin [ow o
émaoptdcatsmg;speod e)bmabn oﬁmrhpomneymm@dm quadity level and so on.
di spl aceabl e wal | part can be enbodied in practlce

serrldrrrgaqn thg gnistedaigables thgymenpy il cause Segidgrpggsger i the mould

(%H# lahY
%M?ﬁgkg gﬁl §Q&$ghg?§§£n 1§%§%Egm%ﬁ$lln hg%%ﬂyﬁha
mo@a‘t@ﬂ (atdrmatfechb@aopthymed&qmtthmr Oatvattrageofahe eariables therefore
i abl e ze of S é % t he extraction channel is
gs B?%?i\t‘? Sy @trttg UPEETHY material can thus al so
be processed. Yet another advant age of the variable

size of (a part of) the extraction channel is that
dihe pec@tatn o prowdns mge\rmﬁt eftha Itymrstageﬂslesthr ete@mbbdwherem the

can revent ed dur
AHEDS R SR Dl £ 80w BT v B8 Per BT st DR magulg cavity can
b @dtw%l}&:@ﬁ@ﬂétﬁ‘ IA coifve arittaald Eerélhmd@@ﬂoo@k&@leﬂﬁa Hyshdnyic control
closed if, in addition to this channel, at |east one

aptHwely dhas marnand los undemnresquigipieids snde nigwildepvity as desired

SR LY BB R SOINSCLSLL, LU B b o

amoﬁahmiaﬁmammﬁgeho&nammhiaahnﬂﬂeoﬁlmhhwpmﬁeenmnﬁemamﬂnh
t he underpressure control s nenu-controlled
POIBrBRERSd GaR TN 8 CrPRRSUHIBE BEX YRR C%F%gOStS@T%ﬁlS will of

EAL&Y Rcut LA i ?os%ﬁ Qlﬂal 0 iy ?ﬂcgﬁﬁlﬁm&ﬁelggfoﬁcséonﬂ;oneﬁ@ €The

type of encapsul ating ter| he processi ng
t@ﬁnénamuo&mﬂbh@nmwoéaanmwﬂh@mnmnukhmssTbécmhaﬂoamnnem@ne

.al,, the anbi.ent pre I e . desired proce n
G RN A LR N T
é‘rﬂﬁ’tyﬁ@ g@d’érat&e RER @l‘ltﬁglls%[})dsilsle%lt 318 anﬁ/(ﬁ b BB 'o@@pled fd&n extractor,
menu wl| cause the underpressure in the nould cavity

tvdalc\haqay begmbagicd eed pumptones & rvro@tpe sysemnndy veatuersysiemihas the
referably

cardange n.associate nd
s éhda? Sméct&‘t ahhit Cﬁ%s Ita%ﬁtaevrer BOSCTRE ULH abl es

therefore nakes it pOSSIb|e to control t he
under pressure.
In another advantageous embodiment variant the device is provided with an extraction
channel which connects the mould cavity and the extractor, and a wall part of which can
be displaced such that the minimum passage opening of the extraction channel can be
changed. This displaceable wall part can for instance be embodied as a rotatable wall
part. By displacing the wall part the extraction channel with which the extractor
connects to the mould cavity can be obstructed to a lesser or greater extent. Such a
displaceable wall part is of simple construction and can be given an operationally
reliable form. For the purpose of displacement the extractor can be moved by a motor

forming part of the control, for instance an electric motor or a pneumatically or

hydraulically driven motor.
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The invention al so provides a device of the type
stated in the preanble, wherein the device is provided

waowdos/1e01eont rol wi th which the under pressure i PCT/NE2008/050088

nmoul d cavity can be actively controlled. Active
control is herein understood to nean a dynam c contro
option such that nore and | ess underpressure prevails

The e 1@l akotRVAniBO IR Wigts hirlesht Bhl Exighclibie el @hnecting the
encapsulatlngpnaterlal. As al ready expl ai ned above on

teeldragity aed theratragensd riexdediviih atdbsplasealle waH ragnandaat least
bl : e . e :
S B0LEE b b Yo AE A LRI SRk Re MTHED sl sructure,
Phs sithdceion Thanachwith theffixed wadlesttuesid (fot instancd apamaiaed ‘venting”)
qual ity of the encapsul.ated el ectronic conponents. The
EBHFBPC Gipediphria i rylabisH seell grssasr. iSH‘i‘:he‘l([')‘E‘i Tgeficapsulating
B POy AP Inck ok B SRR SRR Yndifhel with he
duplecqabkesgalt pari eantfivevidoallatge padsage inrdpe e e@tbédithe ldiynansic

thus al s ossible. for.the contro|l to be coupled to an
APl P Ao iy Yo i e oS Parids Be Efven a
WERLIAILDIS YSINE MheAnYiRlat dtidund ¥ 8RN @S stiNBasad bRk @4%d from the
that structurally it can be take a very inexpensive

foopd cavity dndnhée fadlpisagbblingeftisdnenacavigr ¢aarthert take place
et R VTR T AR i

wal | part of which can be displaced such that the
m ni mum passage openi ng of the extraction channel can

bey<t Rasigercmbreigenivapptdeapluageds proyied vadip pasition detector, this
gﬁtti(ﬁ'{q&e%eé?& cﬁ%%a%g q.jo AR c%{l{g&t ?%o%p(leﬁ tﬁ\@éthrtiﬁgr hselflg%/{\n ist lhnown, the

i'spl'aci ng the part e extraction c
pbuitidn dfhke phihpadbons aomrectsmtautdier teuiltng &t of thamould

be obstructed to a | esser or greater extent. Such_ a ..
ey Sﬁf‘egfbﬁlt@w\%ﬁ the ppgerican B¢ 1S5 !dste@alﬁlg& by atcoHptition
68088, BRI A ARERAH (AN F rhdhs bRl AR Asid QM Dim LA C%Jﬁg@ is thus

pur pose o pl acenent the extractor can be nove
eeprstuatifoorfithe §lljparievedfIt ishehaomemoled Heor thanis o pessable to

el ectrjc notor .or. a matical |,y or hydraulicall .
BFUEh Mgt O oo s uh B CEAry B 8T8 MEAYGHEY s Tggsure in o
tRagtcofRRtiB) td deth@il ehaynel connecting the noul d

cavity and the extractor and provided with a

di spl aceable wall part, and at | east one extraction

7 PEBRS R UPE PR idhE iR Bl R b Hi R AT PRerpgeine
féviadhcoatdingstorthie inveidn] GhidhnasaAeert & HHAA@NLN at least one
e>¥[rear<1:¥[ii)rr11 gha)nnel with a displaceable wall part as described above. Using such an
extraction channel a rapid and dynamic pressure control of the pressure in the mould
cavity is made possible, while a limitation of the extraction channel can still be set at the

desired moments, this with the advantages as described above.

The present invention will be further elucidated on the basis of the non-limitative
exemplary embodiments shown in the following figures. Herein:

figure 1 shows a schematic view of a device according to the invention,
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can then be enbodied with a relatively small passage,
such that no encapsul ating material can | eave the

woesdomawi ty therethrough, while the extractiPCT/NL2008/050088

channel with the di spl aceabl e mall part can provide a

assa der to enab
B8 2 PORR AR S AR GO A0HR OGT CHORT Corir R afing
gRasNEbtt&BiadlsS e bziegleb Ve fllmgldflthe/mseidl cabitead @hbe rdd1Red by
limted anount of which still has to be extracted

mearn afitee method aé%argmg tetheiipgentine, #idnal phase of

fgutle 3%sht%()vs a{b% n%)%{:{ \%&ﬁ@ ItO[ngc ?ﬂ%ﬁﬁgﬁﬂ% Qf(?f eEllt e%@r?%t(ieon channel as
farne qbamE hn sinbuditriehevarlant y@the dadtdhgscortiiowi the iitvention, in an

variant the plunger is provided with a position
8@¥@épﬁﬂﬂo%hls position detector connecting to the

gﬁﬁerﬁi is ah Ie }SE&F\@ idg 0B rBﬂa&gleRQacﬂé P& éh%wlflriﬁ’ ure j}@ here

tion pl unger orns an accurate neas
h@weﬁxhﬂam@mmeuéh/dbxﬂh@pruJd cavity. The p03|t|on of

he n er ca be .r eadi | ns  of

B BCoR R ERn bSO R bttt S BE B Bieale T B B shown in
nMeasysaNBABpout side the nmould cavity) is thus
representative of the filling level. It is otherw se

noted here that is also p035|ble to nmeasure the

Bl b BB P S GRS YR on
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part for application in an encapsul ati ng devic
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H]Gé’é?ﬂﬂf@ lingrof) the mopidgavity with cgeansplalipg plaigeia 8&%2&%@1& air,
SRt With ﬁ&s%@l%as@& f%ﬁ?e&%géﬂﬁﬁ%@ﬂwl@% chlbSetabltdtifan

dvantage as describ he pres i nvention
thdctlble cliamtehéd aed ac exladctidn ohartnhel hashs emflrdnkr@nt (see arrow Py)

P . hrltative @xenplary enbodi nents shown in the
PTG PR Herein: figure 1 shows a schematic

view of a device according to the invention,figure 2
shows a graph of the gas pressure in the moul d cavi t
Brvign lesrn supravidag wddwanoetepigent eatrab bl hste shhende rm of a
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implement, subject to determined parameters to be entered, a dynamic control of the
underpressure in mould cavity 6 appropriate for the relevant conditions. The intelligent
control 13 is connected, optionally wirelessly, to a sensor 14, which transmits the
position of plunger 7. The degree of filling of mould cavity 6 is after all directly
dependent on the position of plunger 7 (making use of known initial values of the
quantity of encapsulating material 8 and of the starting position of plunger 7 at the start
of the process). The intelligent control 13, supplied with the relevant variable(s) for the
selection of a specific item in respect of the dynamic underpressure pattern and supplied
with the measurement values from sensor 14, will control the underpressure in the

mould cavity, as for instance shown in this figure by direct control of pump 10.
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figure 3A shows a perspective view of a rotatable wall
part of an extraction channel as forns part of an

wepdedoimant vari ant of the device accordi ng torP¢TaL2008/050088

i nvention, in an opened position figure 3Bis a

ers tive V|e f the r tat

PRURCE S Sn el il B8 bt e lpr § Broedfine
pRsdud @Richfchfl BE@r 3Ca hfoud &&E@rg@ Gleé Yigundl 18VORX-axiglnp v& degree of
of the displaceable wall part as shown in figures 3A
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Ity 6 by neans o
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extraction channel 12 to the environmént (see arrow

mqapwatmgtmaﬁamlmge@dmm ngsenbduiacebseqient partofigie graph the
B]it?gs\/Ll:r p;ﬁs afgalg @%s ”LB cgerr to E)ngﬁ(s: g'geatggciegggpgﬁ%&%%%g&%né Material
R eginoRding ththat Pbikal. iAlsthdholiEdsity thebdedmds@ven further

i npl ement, subject to determ ned gar aneters to be

BHed eipressuss srarhcacdusqe vty consigeradlynensnpally éqpessibhy even only
lg@te‘h@\é%%.?ﬁak%&%g jate for the rel evant

condi t1ons e |nte I gent control 13 is connected,
optionally wirelessly, to a sensor 14, mhlch transn1ts

the position of plunger 7. The_degr
Fisre’ & alws 2 EleWs"fégﬁE gqntagt pidgof a9 %@wg {n 6ﬁtr%qﬁ@n

PRShEl AN Fﬁ’l §chRIGHRER orf od &I 3G IHélﬁd%B.VI %d N Eh'e% p0s1te side
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he quantity of encapsul ati mat er 1 al
tohnsphees sttartsubgpqpos iekiranionfchpingehge teaamgtthltohgh ﬁteandpulcbtpart

oce The intel.ligent, cont
e RS Tt ianentel o dnt Brasoy o riesde el pREnS o igh is
PREL ihitRis| ﬂgﬁf@ duBh ﬂﬁ@ BRgdctioh chii@cOYNRMily HRG8H Nt BSfikdEthat
pattern and supplied
mould part 30 takes a multiple form; an identical mirrored structure with another mould
cavity 34, a discharge channel 35 and a rotatable wall part 36 is also shown in this

figure 3A.

Figure 3B shows the rotatable wall part 33 shown in figure 3A, now however in a
position in which it is rotated relative to the previously shown position. Extraction
channel 31 is hereby now obstructed to a considerable extent by rotatable wall part 33.
By rotating wall part 33 the outflow of encapsulated material from mould cavity 32 can
thus be prevented, while a dynamic control of the underpressure in mould cavity 32 is

still also possible.

Figure 3C here shows a schematic side view of extraction channel 31 and rotatable wall

part 33. In mould cavity 32 encapsulating material 38 is flowing over carrier 39, on



wi th the neasurenent val ues from sensor 14, wll
control the underpressure in the nould cavity, as for

w0 n@saomaes shown in this figure by direct contredT/a12008/050088
punp 10 Figure 2 shows in graph 20 an exanple, in the
gfgthc ?Qiﬁthga agilfy d1% 1 @g?e{rwsﬁge eh§8té01f1$ é%flégr%}elts%r rotation of
Yota%bIs W'éa pahe3 3dagkesctidh chhhdel ﬂg a @btati SreshamuloctoaAddtdd/to rotatable

(or the position of a plu , see figure 1)
ufuaﬂ Pt By izetedsendiray feh é[%é\m)@lﬁ o gf r@raéltotl é@afa@%talfgft place in

it
Héa?fg%&%lé(c]%%ﬁg oﬁ&gﬁgg ftﬂg ﬁiyegegaéllr?% %2% (SB%&‘A(tgd ?/?[ a c¥711nder

(li Sirlp )| ehg@es: as en opcratinDiohgucc4d/¢dnyiedted tof notdued sh\aﬁ hO of
encapsul rial, or filled only to a
Tqtapble oy 3) A %@a@ﬂ%@gmﬁ%ﬁ the PF?éS% in laloelé\ﬁawy p3is thus also

ssure in the nmould cavity
gﬁg% %ﬁa&vah%nggﬁmﬁ%m}%?ﬁgggher|c pressure). As the
nmoul d cavity becones further filled, the pressure can
decrease further because the chance of lifting of the
carrier as a result of the prevailing underpressure in
the nmould cavity is small due to the encapsul ating
mat eri al al ready being present. In a subsequent part
of the graph the pressure rises again, this in order
to suppress the tendency of the encapsulating nmateria
to begin "foam ng" at that nonment. As the nould cavity
then becones even further filled, the pressure can be
reduced very considerably, eventually to possibly even
only several tens of nbar above vacuum Figure 3A
shows a view of the contact side of a nould part 30
with an extraction channel 31, which connects on one
side to a nmould cavity 32 and on the opposite side
transposes into a subsequent extraction channel 37
| eadi ng through the nmould part. Situated in extraction
channel 3 1 is a rotatably displaceable wall part 33,
which is placed in this figure such that extraction
channel 31 is fully opened. It is noted that nould
part 30 takes a nultiple form an identical mrrored
structure with another nould cavity 34, a discharge
channel 35 and a rotatable wall part 36 is al so shown
inthis figure 3A. Figure 3B shows the rotatable wall
part 33 shown in figure 3A, now however in a position
in which it is  rotated relative to the previously
shown position. Extraction
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channel 3 1 is hereby now obstructed to a consi derable
extent by rotatable wall part 33. By rotating wall
w@a008/1884¢ he outfl ow of encapsul ated materi al PEDNL2008/050088

nmoul d cavity 32 can thus be prevented, while a dynam c

ntrol of the underpressure in nmould cavity 32 is

al so possible. Figure 3C here shows a schematic

side view of extraction channel 31 and rotatable wall
Eart 33. In nould cavity 32 encapsulating material 38
ils f1 Ygiheg fovetcaparatingrel @ironispRRInORCTs B10pNigE €8 atgaericr using

0 Y . ni ¢ conponents. For
%%% ?%ﬁﬂgf&ﬁgﬁﬁﬁ%ﬁkgh§gﬁﬁﬁégﬁﬁg@2 in extraction
chapnglacidg hnalacabeit icompshait forddcanuladag ada tmouldatagitabbmnecting
wal | part 33 is rotated (see arrow P ) . The operation
of rotf6HTShaft 40 takes place in that a linearly
di gpl abl ' 41 d A f: P) is
opey ol gief PR ad ] SR et (RGN o an
op€r atlisplgcing tigumcdZutating ecttedl tothe otatd cvityreatlosidg thof

rotatable wall part 33. A.dynamc control.of the . :
or s GRETATE FrUUGeESEY i Mepie B JguisGosthietipy materil,
achyafiiiing RPeoald ddits Withndedpstiiitd #af®ial andet hod for
encapsul ating el ectronic conponents nounted on a

caler i afrleass pargally denmgr e sugapsulelgrgomptsiinlgn thremprldesity.ng

S A RS DA BITRG  hgmotd
gaind frleasBdnd\&ahé poceRmapsdpk ®)i-my. mat eri al such that

it becones liquid, C) displacing the encapsul ating
material to the nould cavity enclosing the el ectronic

onpo nres
Zncapont g LT At FaE Ry el R bbb ndaprepge coneol
voriyprieen o Apeiditidnicd gnoredse bf e undagrdsduratutigasticganiid af thy
curing the encapsulating naterial in the nould cavity,
E‘W&?Ség’tgeﬁ“@f@d'inﬁ' that the underpressure in the nould
cavity is actively controlled during at |east one of

the processing steps B) - D). 2. Method as clained in

8l ai mMthaelhrarckromed irzgeaiini b ot Ratharhaexinakbinphetthauederpressure

i BoBee ot Bl e Pt BENE S sy gt one of
fHegRSceBing stBs 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.

5. 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
size of the minimum passage opening of an extraction channel connecting to the mould

cavity is varied.
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3. Method as clainmed in claiml1 or 2, characterized in
that the underpressure control conprises of

wa@oonditbiiened decrease of the underpressure dur PEDNE2008/050088

| east one of the processing steps B) - D). 4. Mthod

Toar el flothite Aaba bR din i paspeg ofa

tornkecbrt 10 tﬁé‘fhoﬁll@._gfaegy af vatiell bl deta@ig 4 RgnidaubOartéiatiion channel
5. Method as clainmed in any of the foregoing clains,

proarieg @eicomrpeliant hat t he under pressure control takes

pl ace by varying the action of an extractor connecting

to the mould cavity. 6. Method as clainmed in any of

8he f Metigai a3@laimad msanycdtahafirgroiredaint, thakctehized iz that the
of the m ni nrum passage opening.of an extraction
BIEHPTESUETPRE S iswwmﬁgll%w%&%mrpw ¥aahlgsed. 7.

Met hod as clained in claim®6, characterized in that

t he passage of a connection to the nould cavity is

Qar i eddyycerfot atdapglaingedgoohicabngponents machtcd on alvanree)
groviding the connection. 8. Method as clained in any
R or egoi ng cl ai ms, characterized in that the

under RIoBRISHAE vaREH 418 ldishBicBRIMIrcPARNE O LB R4 Bh& Grhidiln a closed
process vari ables. 9. vice for encapsul ating

el ect poviien ¢ ahkeastonammiechvaly for wFQSir@ra,n electronic component,

conpr i.si,ng; - ul arts ich are displaceaple .

o ot [ Wsn LA BRES R e A o PSR YR Boplagpity ana
def i nproatdel 6ast at a8t omUblghg@avintly for encl osing an

el ectroni c conponent, feed neans for |iquid

encap3ufHtacHy crprastingfo he pnadd saviytier eWachrgas feaay fheymould
and proyided with at |east one plunger, and an

extractor’ connecting to the nould cavity for

ekdrmeterizad igtmt flicodavideds prowiddd edth 4 gontiohadthettech thed 1 n
that the device is provided with a control w th which
PHETRIREIOR RS PRl ViR et tioled-ty can be

controlled. 10. Device as clained in claim?9,
characterized in that the control connects to the

10, Device as claimed in claim 9, characterized in that the control connects to the
extractor.
11.  Device as claimed in claim 9 or 10, characterized in that the device is provided

with an extraction channel which connects the mould cavity and the extractor, and a
wall part of which can be displaced such that the minimum passage opening of the

extraction channel can be changed.

12.  Device as claimed in claim 11, characterized in that the displaceable wall part

is a rotatable wall part.

13, Device as claimed in claim 11 or 12, 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.



extractor. 11. Device as clained in claim9 or 10,
characterized in that the device is provided with an

wezdosaaiis©n channel which connects the noul d ceeT/NE2@8/d50088
the extractor, and a wall part of which can be
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&l prbviBet with @lpdkifiba HetcEBANKMS pBEitide detbdiot dbhedth to the control.
di spl aceable wall part is a rotatable wal | part. 13.

Device as clained in claim11l or characterized in
at ' | t

Wt aDerish R nedin BB P K Ak 8- g  shFARerBR i thog s concl

exhpraset armaod prOV|ded\Mtr|a di spl aceabl e mall part,

and at | east one extraction channel connecting to the

moul d cavity and having a fixed wall structure. 14.

Eﬁv' CRIAR @r@foﬁrﬁ 1}d3ti6H T\Il(l:beaSQJléﬂllng& iPanyof Jhe clalﬁns 9-15,
aracterized in at t pl unger 1s provid

pfchmhtmandd gext ecprovided iith ap testtdne nlispbiceadiowall pam s tiamged in

to.t ntrol 15. Device as clained in any of the

EPH?%ﬁl characterized in that the contro

conpri ses a notor. 16. Mould part for application in a

device as clained in any of the clains 9-15, which

moul d part is provided with at | east one displ aceabl e

wal | part as clained in clains 11-13.



