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WD 2004/ 070838 PCT/ NL2004/ 000005 Device and net hod
for encapsulating with encapsul ating material an

web@aresss ¢  conponent fixed on a carrier The PCESERN04/000005

invention relates to a device for encapsulating with
encapsul ating material 5 an el ectronic conponent, in
Mevidequidanethod o ansapiating witheagapswlatingamatesial an electronic

ris two co-acting nmould parts which are
|'§E’I°3%’gg§?eg°|neq i ‘\‘/’lé to each other between an
encapsul ating position, in \Nhl ch the nould parts, when
closing gnto the carri ,,oc a position for

arfi?d}

dEF PHSFRf Imyenfign trlatghio Cﬁgsulaélﬁa vih Psapsulpting material
BRelebiOfle '(:&ng&{eﬁp futl gﬁ'tlcﬁalgxﬁz{ 8dfick Ehx%'tltohlgatc%ﬂléﬂ céprising:-

greater dist er than 1'n
E&me a«pnacnhrg mogd p@rtwwbmlamdlsmn@abbedlamwmﬁb pther between an

encapsul. ati n naf er conne tin nt o, t he d .
ERGPREE paicy fo 4 E reR0 el a2 Sroking RS papier, oceupy
QPoSHsH Fadefifingiat leagtme REoMlBEdving, ARE L dpahe®bsition in which the
el ectronic conponent, in particular a sem conductor,

moudipasts age sitighedjab p sreptes distanse Somueach gthsr thap in the encapsulating
gbﬁﬁ&ﬁ %ﬂh T%e‘am%fa engdp?éﬁlg 19§m§te?1@f &J é?t{r% QI%F]& ?x%gﬂdlﬁéf Cavity.

rgesc a particu
ﬂ\he thuentiomaled redates tocarrdﬁhd)obfcs enchsdammwnb escapsuiptirggsingterial an

i s bei.n | ace | ead-free
bGP AgPpiteah iaPulAp emigind gt A o e Tess o

an environnmental inpact but which has the drawback

that it nust be processed at higher tenperatures than

Taa gueappalaling ¢fgn Céremcwm@av@ﬁ ifiXpd on ygpmier jsq tgchnique applied

dna chzﬁ‘é Rgﬁﬁuﬁﬂﬁl'lﬁ f %Jm{%PSn b mlcon uctors. 34058 a?d more

encapsul at i'hg- mat e at er ease rom
Bmph&m déeinggplarad en itted use Of bovetdad or tnadﬁme @bldering material on the

Loy e AR BB e SPRGE b AP F R

ﬂfusﬁb&?ﬂ@&é&hﬁi AthgghefBnjetalires 48 heaa-doﬂcahﬂngstﬂdérﬁlghﬁ@mﬁals This
from gﬁmlb% others, the international
aWvRet

1111 ﬂFWCHVSMLW*ER!S%’@ enpqpsp]ﬁgngrgla%gtgl wHs lteybereleased
%ﬁ%{h'e Q\?\ﬂ Ingi ap @iﬁ'e'sﬁﬁhbﬁ’ﬂ refbt s fe§d1ﬁgg?arp]§nd:%8§1%tﬁﬁf viaa
mou arts

|sp aceabl e etmeen
eépaaatlng&lmm ptsbhb @osmgn wéetedlee candentias ko zeniachireaof: mtgpsulating
of a aj_nst

Yk F s Brp PP Bt Phrihle 10 b it R peont

hp\{ﬂﬁﬁtl@lh RCE/NIVE0/00438. Infthé eRthodeib eevicd Besctibedsinphie PaBREhtion
t echni que fglnctl ons effectively but requires a

S reade 054 5p1isE MEBRe I Iich és dsRlaceableheivags dhesnopldats of an
bR sﬂgtdé“&’evmeléﬁg %tm%‘iéh B edge%f%ec\éﬁier chdf b@ﬁ%ea gg 1iA%%ne of

a sufficrently sturdy formand a displacing nism
theenetldipage leemmphaﬁletfeew eﬂmnsetatmg makatidl takemplaceheves the

Lo e 05 e mronbsRlser PiocdhnioRg ShRtsbun s rvonires
BBhlek FbnKQIBAGC b1 the dOViEQ BebusEar tHedbad on the plunger housing
(sleeve), it has to take a sufficiently sturdy form and a displacing mechanism therefor
also has to be fitted. In addition, there is a real possibility of loss of adhesion. ,
(delamination) of the carrier and the encapsulating material connecting onto the carrier
at locations where this loss of adhesion is undesirable when the holder member is

displaced after the encapsulating process to a position where the carrier can be taken out
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at locations where this |oss of adhesion is
undesi rabl e when the hol der nenber is displaced after

WO b@4@nisapsul ati ng process to a position wher ePCHaL2004/000005
carrier can be taken out 1 WD 2004/070838

/ NL2004/,000005 0 I dev
of e REPP an A < T e RVSERT Rk PO gl et somapty be
d@.@d fd#%ﬁ@hpfs&lﬁuﬁg‘&ﬁﬁﬁdﬁbﬁ% loR®né eidlp o e %uﬁgbr%ﬁsrﬁg de of
the plunger housing. The object of the present

invention is to provide a device and nethod which are

Si ed C ' ' '
Thedoi ot R BRI GHoh R G AFyRE PLpAEL affPihciol bt &8
eapifidibdongiaretl tbhh@pﬁdrmﬁﬂ antlivdith whichnhe exd stinghalvanvuges daorbe
provides for-thi s,gurﬁ_&g% a %‘Zl\élce of the type stated
retgineddn porabinpnen with g SIRRIVEHISEDIA%, t hat the feed

nmeans for encapsulating nmaterial are provided with at

| east 10 one projecting edge under which is | ocated a
Thedrvenitiog pscmahss fbomlsqmqmsb a@lfevnch of dwrtypestated imlthetpgeamble,

the devi |se ort f he car.

qhé@gregégf ynﬁﬁ@tﬁge fﬁg en%p{s ?%nﬁfe&a&rﬁpﬁ%wg%g\glth at least
B rjbSiMgaaes bherivilicH is \l&aie@ 4 186eiR@apactcior b padt of tiR carrier,
carricer can- be urged against the projecting edtgz‘ﬁ Wi t.h

mdamttﬂmlervm aésor@rmsesrwpppﬁ jfeicthp sarrisd geceivad in theggould part
\%1 %&& L ¥m @P?éaﬁlevi‘e%gvg Fkgthg, edﬁ@ ?uc’ﬁQHz!Lt(i!he carrier can

ruc arly

! dr@é&@mmt ﬂieiﬂd)ﬁﬁﬁ@kﬂdge wuﬂmmwnblls!ble Ifd)rca.l 'EhE prqscmr(g ditge can

Baciommmeoamsenty PO e 8 o Mol s, Pheh SEb ity s

cq nﬂﬁfe Baksu Oa &i%ehﬂ%@oﬁ@%&ﬁtstﬂ’l"als@ Hab'€ be accommodated in
encapsufating material. The connection of the

ttle syluitprbivish sheqpojectingedghethisomuonrrids metivaly petieal gige it does
ré’ﬁg‘ﬁﬁ% fc!gfr}%r}at%:gg)%gi?y\gﬁﬁ fr}ese?regpgula% g%rgeﬁ%r%% h’ghet connecné;m of the
A§1acehble sGapdit ©rthe hddeciaed n@u&bbﬁtﬂﬁblrﬁvsm fige lrttemiedwse space
no part in this has%gat t he S|t|on wher e t h h
‘heqauss dhe encepyilatingreats Home e e FroiRGinEIE O 08?" the carrier; the
cﬁ%llu!egﬁ eq{f%ﬂd}ﬁ%lta?sencf uﬁ# %htgig i)ﬁﬁ&%o #’(‘)glttll%g ﬁ@%%@%hé@sulatmg
mpastblflevsantd dic hmasd omreatlfer dl«meg ﬁxeabutedqor/cr@d @ryrtthe encapsulating
carriers i ns osed
aaalin g e REteeh SiophhedoR of ppiedia PRBRER I sickness of

SEERABEArAers $8Hosk TR BSMOAnsHf m&;abp@sea%nﬁmdﬁ Q¥ot only lead
ceram c anong other 25 materials, but also | ead

framereef ToFial, AOTRARYitefed framas of SYntheldq KsBAnior SPIBEUS dgng other
: 1¥'\r”atteﬁalts hlﬁ.\t aﬁ%‘ié ARG iR 011 Egr‘?%’dg']%{ﬁgﬁde% rédaedesYith the

ant vant age conpare pri Bor art 1's
ddvaie acmtﬂh@tto ltlimemadaram eAnéthemrdae;s relendng adiednsage cainpared to the
lg:naor} a?tels {h%g %Js tﬁat the gﬁ]a%lcg of unbciegi'rable delamination can be reduced

considerably.

In a preferred variant the projecting edge is defined by a material strip assembled with a
mould part, and this material strip ié preferably assembled releasably with the mould
patt. Such a material strip can be manufactured simply and at very limited cost. In a
releasable variant, in the case of wear, damage or change-over of a mould (for instance

for processing a different product) the material strip or (when the mould part is provided
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30 In a preferred variant the projecting edge is
defined by a material strip assenbled with a nould

w@aoo/07@ssl this material strip is preferably aBcENDR®@d000005

rel easably with the nould part Such a material strip

can be manufactured si t. ve 1ted cost.

Wil a ek s siiesnpe e dipd S ’&%éﬁgeddﬁﬁ%@%ted here
B O ANUGTPY c¥6fes Aot TRYE € bd RXeditd HeA6@d Jalibut that a separate

processing a different product) the material strip.or
lwhag witheeltive gogigorting ef mmkihp@e@nd maggjap M/@?@@B&VCS a

/1g“1§t) ggﬁlg g:g{t) Fgr?neg{??rr g%l gx%@er ai ¥tg§ %&%r iform a projecting

BeRmh zﬁﬁ[u%htyl bRdiddsh@herebgedreibrs S b&sﬂﬁﬂﬁnéﬁﬂslyﬁﬂﬂ@d&@d injected
be fixed to the noul d part but that a separate

o aphwgityof ﬁdﬁ%(falt ingiangsou OspPRgtedtdest e paterialdp)-
material strip already gives a sufficient form of

mut ual connection. The material strip can noreover
bepdtidengnsnohe etnibodiniene d@aaotﬁ,rthadlpplmembletsypmrt ﬁordmsa, side of the

whereby carriers ¢ be si taneous %h ced
rqquémges@wfoﬁer & pprt &? gﬁ Ctayﬂ% GEELT {5 Yir| 3 °‘b$‘i‘et WO
Qﬁglg&r%gﬁ di%hg&‘xf £f thiB SupPRkSkiliBlorRAlly dXtend (SRPSIIAI MrdBr the

t her eof, he di spl aceabl e support forns
projactieg ofiget floe thermnmsmoﬁ glag}pmgethep earier afweentheprejecting edge and
The carrier is after all located on the 10

gfrrler
- eSPPR¥Eabl e support, and this support will normally

extend to a position under the projecting edge for.
t he purpose of clanping the cary bet ween_t he
Fhopeved ¥gnerg gecterably ARPeVig ith Sjerse e for Consing the
v, I
£rﬁfafﬂm%9é er«?{wi%ﬂ df il% dlglﬂ?cle‘é?ﬂe Flﬁﬁp?htgﬁgt:érr i;&ét@il?%naﬁlgfcuxtjﬁg of the
eln@pmﬂammhaesaﬂp Brose reloase mearseenl(atdeaahwhionthenplatye disance

BRSBTS SRR T 50 e e

dinsiet RERRE LS tRURBRElnSetEe Shieh thatahecired gamégef érapsulating

i ncreased) displace the carrier_relatiyv

- pratsriad willh Eheeaiy be Braksn ehihe Pesior ol t8g trﬁ%mfﬁ%rr %ralrn e projecting edge
: ?@ﬁ\g%ﬁﬂe?t%f?& e : r%bﬂha%ﬂﬂe %tﬁl'ﬁ?talk@s Bfa@é‘ﬁf‘th@&n&ﬂ@ the

position o nsition

e projecting edge

-Bﬁcapttdaﬁdmamnﬂ] will n@iyatlsave rtcebékaHg cofedt Raring thecseparation the

R P ALCR PR RpTa “HE §BeomafcrBherphagely piich can be

ﬁ&&a%@age&’sr fioB fﬂa'i’efhoﬁemadcﬂitidﬁnaﬂ frditionarapsed fak B&pgratmg the runner

material can instance still be _in a sort
(dagbisey bogpmsgunnagpisaty. BgHdNE th%xamra?@e%%wfbs?ween the mould and

S&as{ %%a%? A{!l Bielekidel 19 H?%a"ﬁﬂg%g ﬂ&e%ﬁ&@)@ﬁlaﬁéﬁt’?ﬁ&cﬁ H two stages. In a

e ar e runner nnecessary,
Iflm ldegiting stdge thickerafremerapiaioninsenddiavepasadio thowouldeand in a

25 h d te Al | t ti f th
strondsthesBater Do et fion of iiased piSER e o, ' e

In a particular prefcrred embodiment the release means are formed by at least one
pressure element arranged in the second mould part for displacement under bias. This
pressure element can be connected to a control member which, in the situation of mould
parts being closed together, urges the pressure element into a position where the '
pressure element lies clear of the carrier. Such release means require no separate drive;

this is because moving apart of the mould parts activates the release means. The release
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first degating stage thicker runners can for instance
be released in- the nould and in a second stage

wae neloz83s ubr unners can then be rel eased out si PET/NDB004/000005

mould. In a particular preferred enbodi nent the
rel ease neans are fornmed by at | east one 30 pressure
gleanedn eaggerrgaeivitad phanysdssisedilosationionie camier or on an

ChARATREIPR OB AL SRR TR T o

¢e camidrd . parts being cl osed together, urges the
ressure elenent into - osi tion ere the,  pressure
Bhe e meptsctog e 1Splspeabits SPRPH B DrErAily pRYided e v pgssure

Niffel i i8s SHett¥@ by tdiuppbi® ok BfeApfer PV Afimping f
2‘%@%@#@%‘3‘%@& parts a%tti va gs tohe rel eallse rneangl.ng oree

Dhihercetrizabetwedn WO s2OY 0BG grapTinkiedgoepnohaaspreeisd s

ca age as, required, at _any. desi ocat

G Lagerarvedh heuhpeef iRGT Lo (RERIRL ffhsk BFan
iyRASGuaRAEInh¥ctiorIoE theRBLRR S0/ tIRtPro@ctivgy &lge ahd therthesdeast damage to
onto the carrier. The drive nmeans for .the L.

dhexysrries dARPRLYNEABGREessive Clamgring Fses caghsisbydg mipimized.
pressure 5 - limter for maxim zing a bias exerted by

the support on the carrier. The clanping force of the
Graydtiaaothbeprefeemed vhmans,thp devticaisdrovidedowish e mauhdjpare dgee for

S B S P B S o gt o

ké(;g%ﬁ%ﬂg%eed@@ﬁumtw&ﬁ ted mbliR! s ARér HaQirlghBe RioQ]desiris kibse
edge and the chance of danmge to_ the carrier

by .
sqgether.ithe meukskpegs §an,hereforabE mpved BpAT again At @dififrd distance to
1, 'ﬁﬁ%l ariant, the
[ é‘@iegléﬁ?gh epr%%\}}%’ggéﬂv@lt 'apt?réoru@gaggt%g P‘}(’Ve for
. mutual displacenent of the nould parts, which nould

rt drive conprises a.c rol for .reqgulating,the .

e ngeHoT AR B ERE it op ehcpestianedrith e Y 41g matrial an
BRUH6hie ébﬁlgoﬁdn%ﬁparﬁ&ﬂ@ﬁ N&fmic okt Ui b dRard @@ \comprising the
therefore be noved apart again over a limted distance

peocessing wesofehipipeng He Greieion afat mapidipapsueh thatat deast one

gkéjsatﬁl teﬁge p&ingwed &hﬁﬁ [T %dl@?ar@lié@orpﬂhg\éidg.%?p@sit@%ﬁé‘ﬁge of the
(e} en apuatlng W t encapsu atlng mat eri al ™ an

ehigiet suppottinganythefirst mould prat, B) ceduaingdahs disfasamishietar the

oSS SR B oE A AR E SR B Bl b &R Tt o
oh e catridr SAShmPEEbotNedd BE PAit bN theFHGIEMEK1A PEE b@shokting e carrier
first nould part |lies on the side. opposite the side

- end theerojeating csigeschspering agrcend meuld parsentadis firstyapyld pajt such

R YEI R ohb Saotl BladiS & BELMLABsihE Bnto the carrier, and D) feeding liquid

encapsulating material to the mould cavity. By means of this method the advantages can
be realized as already described above with reference to the device according to the

present invention.

The feed of the liquid encapsulating material according to step D) is herein at least

partially defined by the projecting edge of the first mould part. This defining can mean
direct .defining of the projecting edge on the encapsulating material but also an indirect
defining (i.e. via for instance foil material). The épplication of foil material is however

not essential in practice.
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projecting edge and the part of the first nould part
supporting the carrier such that a part of the

wa@ 2001i020838 s cl anped between the part of the fiP&I/NIEIwh/do000s
part supporting the carrier and the projecting edge,
C) closing a second nould part onto the first nould
part such 25 that at |east-one nould cavity is forned

Af@Sirb&sang Steh 1), GRlehtBsulatifgmBleribbrill age HUﬁﬁg d processmg step
encapsul ating material to the nould cavity

1 Thisiteenmaekesdt pwbmamrafgggd ¥agant Bétheéafpth% réb,e arrier with

o
Jubk tat g Uuﬁd%ﬁﬁﬁ&%ﬂcmsumngmmnaaleadn@drcﬂn ﬂga pmjesnﬁ)ed@e to the
is herein at | east cF:%art

de
sorigrat ok buge Grpadeaent T Sruible 1GAHTS Rbss b effger be
cgg&iaaéﬁ?aau&’é[ foftht ﬁﬁadnﬂ o &h tﬁ@&irmi%%@meg&r@&mﬁe 88t mould
e rect

encapsul atin but al so an
- ghef sSupporting mheecammaTh@progawgng adge fuoctionsders dsa quitingedge along

i.cati on.o te i.S . however ot essenti al
R R R e T A G e
REQEBHRI 9 18 aRB pahsible er thO6aRASHIoHe rB&tdﬂ&E&ltﬂva ko telprojecting
cure during a processing step 'E). This then makes it

qelgs sO b$ © thus majse a senarasionia ficoncapsplating magerkdd f or t he
carrier with encapsulating material arranged thereon
to be displaced relative to the projecting edge 5

Whettthetfiief and secoreiinstldipartofire dinmape vdddpartgthewaerier atith the

asaRRIFIgY AR EESh EHLAE TemETing Rag b aed Breepfiaing
BHEAASEN B mbI £éh thefirsPRould paR! iaeRsifuatiah Wﬁ@rettﬁe)t Ae

projecting edge in the direction of the part of the
separsted oo dachpzihtr Thppreapsulaionrrad dagatingrhave s taken place in a

ﬁ?@%ﬁg\%{l@gﬁ Céflfarl‘?mgﬁre as a cutting edge al ong

on|s n the (partially) cured
encapsul atlng rraterlal 10 Alternatively, |t is also

ossible for the carrier to be ir:;[‘gtatgéall rel |ve tot
ﬁir%}a@&q 137 gmbodyuent yagantof thenethadpeco §%E9a ARYsHtipp, a fer

: 519§'? %5‘ Cond lxﬁﬂdl&‘?ar@ﬁﬁt% rth@flrst x‘ﬁhﬁﬁrﬂaﬁe&s acEhirand pﬁf‘c‘é@snﬁ’g step C),

parts are then noved apart he carrier wt
the capddipats ave maved appstia disaneoof lamoISQ {re, whergafitgribe @@Vance

of the d I

b B 00 i B o B BA B R BB R i
REL 1O RcR thd bparRATh: Qklels clihge® Mtﬁ@%dnﬁbllﬁb’le &b’iﬁe between
degating have thus taken place in a single device -

e oAt af herfyrsigoeeldmaprppasdng the cprsies aﬁ%me. REpjeghing edge. In this
Eﬁ%e %Hﬁnt\ﬁ?é él@ﬁ'ﬁg Frct BEETI RO parfiGs A6 $6r038r bPary Eenificance for

the result of the sensmve clamping as applied in accordance with this preferred variant
of the method. Another advantage is that very pressure-sensitive carriers (for instance of
ceramic or soft materials such as foil material) can also bé processed in this manner

‘without notable problems.

The invention will be further elucidated with reference to the non-limitative
embodiments of the device according to the invention shown in the following figures, in

which:
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20 closing a second nould part onto the first nould

part as according to processing step C, the nould
w@a®7@se noved apart a distance of 1 to 50 gPET/NL2004/000005

whereafter the distance between the projecting edge

AR A5y B o TR L L AROR)

eRapsvdtingFevica pRReding tdtha inention dhehd platiap of aleairive evith

the part of the first nould partsupporting the carrier

eptppansats fersmearspigingdge. In this 25 preferred vari ant

: ' - f 1k ' i . o

6o JE38 R PlaL X L ip kit RN PeEpSpTadfh A0A kol in e

tA anpihgourag afpid suppliedermaporlatangmaneiitly t hi s preferred
ariant, of the method., ot her ,advantage is that very .

Kue dCrise Binerfa Gorcrinb EOuHUNE PGPSR e derisaanh figures

PA 2881 B fRf SliiAl MoRHE Bo@bof L IndWid firtsal ) can al so be
processed in this manner w thout notable problens. 30

fTgwre Rriv e pempactivie Viewnef o projenting edgecinchodiad asireleasable element as

r ef er ence tQ theuI nglq- Iévr{iet at i vqcle toetﬁ‘ooqlfiemecpts of the

PR PES @BFH?Z}% lfi %%e TSR R OSA YIS he

following figures, in which: 5 WO 2004/ 070838

PCT/ NL2004/ 000005 _figure 1A shows a view of a

HigpreslAs thomisgrschepaifgHicw <t se sagansaliatiye detisect with a lower mould

BREERR A BPROGM 58 FRERHIN B SRiRSnp Kol 20 ftHel Bt to

aintia p sarriat 4 ng whidhgare &ixddBelestraniv cempadents T(in sies saetsbaalled flip

eyl BBV RU R 2 CRaBlSHF el lpEdhom
WhigH e HouSing it b@injécedd f campbRss 54l bOmahhfaoiedl. PRRing of
encapsul ating device shown in figures 1A and 1B after

gparier doin lesed meuld part3 aon talieeplageopanpalyralthough thig plaging gan also

@exﬁgéh%ﬂfgg&ive view of a projecting edge enbodied as
refeasabl’e el ement as conponent of an encapsul ating

devi ce according to the invention. 10 Figure 1A shows

-a sche ic view of an. ,encapsul ati deyice 1_with a
TE AR 0l ercaping aficrsl s BBt A oUTRES BPYaE AR Rugipres on a
diffaaslet %%m\fﬁ._ bes R fpi‘iﬁdéd 'Bﬁ?ﬁe&sﬁ&%hﬁle%@pp@% this %gch that a

carrier hich are fixed el ectronic conponents
-garrion hl of emeterigbstan |l Pdarnting part of ihedpwernmewldipagiceprotndes

é]aa?ﬁ@l[yi tgfélﬂo?ig%ﬁ Bhote darid 4 akdr Lol herElARE &b Bfhced with a

non-linear movement in lower mould part 2.

The upper mould part 3 is provided with a mould cavity 12 with which the dimensions
of the housing to be manufactured are determined. Protruding from upper mould part 3
is an ejector pin 13 mounted on an ejector bed 14. Ejector bed 14 is also provided with
protruding pushers 15, 15’ which have no function in the shown situation. Pusher 15’ is
herein provided with a construction such that the length. thereof is variable under the
influence of the force exerted thereon. Because no force is being exerted on pusher 15
in this figure, it has its maximum length. Ejector bed 14 is mounted displaceably via
compression springs 16 in upper mould part 3 such that. compression springs 16 urge

ejector pin 13 to the shown position.
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15 which the housing to be injected for conponents 5
w Il be manufactured. Placing of carrier 4 in |ower

wopuHa7@ast 3 can take place manual |y, althougPCT/NL%004/000005

pl aci ng can al so be nechani zed. The pellet 6 of

SRRl 2 el AR

isdndved RipAaRfasCRc @ dficSBlaAs B¢ ier istchd
é%lf:r{w that a grtﬁg%s ostditie 10 it gﬁgjasl C}Z?@?%ﬁlgﬁcﬁnﬁ%ed

bavteen flisplaced pem Gladd jplzer portiom i bof adekeriapstripilflprotrading

a, positio ove gart.ier. 4 rier will here e

BaBB il ROHSe B ok HisplanRle HiBhaitoth towetiiay nalf £ not
eBtidA, ipednt bedisplacedpRacioMey withewtdrig@dral sistantd, THe $Ring together
with a mould cavity 12 with which the dinensions of

phmonlst haleg 24 3 hpethwansequense &t apshends of aiesienbed 14 comes into

AL AP TPHL 12 s B o
ajestor ped>i4 tbarppei tiouldgraot ¥ inci digecios B2 couritéy tolhd biuhbiltdfb_mpression
ISR TR, ol B L bR rSE] o5l 1,
b@BELY thik REW AR Ha$ ity AfdkARLA 18HRHE THE ResuBtthelddk | UBRCEQbr pin 13

the force exerted thereon. Because no force is befng
cdisplaagdéma positier suok' thatiing lengerfrirgigdes opt ofuppet mould part 3.
maxi mum | ength. Ejector bed 14 is nounted di spl aceably
via conpression springs 16 in upper nould part 3 such

e B st o
t.he wn osi ti gn. A J

e FgTed FEerE R PR alls BS0aly dn cORBUBHOR Bagatng (ot
SR FF BRY pellBe B Sithpe@ailGnatSiPPid erdapshliRY %iaulﬁmvgwmch

as according to arrow Plsuch that carrier 4 s clanpe
bes hoseme diguis) wderthe énflugperoek temperatire Aed prsssvire theniflovosf over the

|t eni al s} ' b ier 4. .
HofBh a1 P st b RS EHAL o BT R o ey 12
mould half 2 is not 5 critical, it can be displaced
ractjcal l ithout frictiopal resistance. ' The closing .
Pigat }C oty (i iiabion 4p WBIChIhE sndrasiliing ek lidn edioast bartially
EiBd. MbSlaRaIvEs 208 aRiB&] RbvitebakbvePARited URtanE@ BEPEHE support 9
with the support 9 of lower nould part 2, which

isaneNedsomg distafics glowasieh witthe gjsulé that ppshgr 13 pushesifiigejector bed
| PN i i.an [ : bi as. of .

B dcRaice o b d 1 T Mo B R Ebir 3, ol s

cahpressteh dpyingh &6 fudll dispeice ejeedr bed plimhesped moullibavd B Palher 15°

this now alspo hgs its maxinum|ength. The result
R Bt 2 phortep e ;Qafgfcemlw Yggchipgglzﬁréauaewpweg is chosen such
#@bihtd BReSY gﬂﬁaﬂlé}@ﬁad thattehONBR EorRprREdi S §57in@4 1 6 Of he AR ird

moul d part G )
moving ejector pin 13 engages on an injected housing 18 around the electronic

components 5. By also displacing the displaceable support 9 downward simultaneously
(or sooner) as according to arrow P53, the space is created whereby the ejector pin 13
ensures separation of the runner of the encapsulating material. The limited opening of
the mould halves thus results in degating of a runner with cured encapsulating material.
The remaining part of encapsulating material 19 and the resulting product 20 can
subseciuently be taken out in separated state when mould halves 2, 3 are moved further

apart.



After clanping of carrier 4 and cl osing together of

moul d hal ves 2, 3, the plunger 8 is then displaced as
w@ewandisegy to arrow P3, this usually in conbi netT/aN2004/000005

with heating (not 15 shown) of the pellet 6 of

encapsul ating material. The encapsul ating material 17,
inadlly, figre 2 shaverasaterigh stdp &haervidedavithfikingrhotes @2 for (releasable)

t [ . I .t QLtl
PR R oo £ BB ihyed PTLCY, MBerlf Bl 2 hep Ripicy R pare 23
loRErow ol et apaldting mdterial by Aow. an@ wisdlovenkfie t@ b opdning 24 in
i n. which the_ encapsu] ating, nmate iai 17 is at | east
Fhieh apqlipt 0 of encapsplatng mafenialicor ke placetl. 5r ¢ t hen noved
apart over a limted distance and the support 9 is
noved sone di stance downward, with the result that
pusher 15 pushes the ejector bed 14, as according to
arrow P4, less far into upper nould part 3: the
consequence is that conpression springs 16 wl|

di spl ace ejector bed 14 in upper nould part 3. Pusher
15" now has a shorter length; the force with which
pusher 15' is conpressed is chosen such 25 that this
force is smaller than that exerted by conpression
springs 16. The outward noving ejector pin 13 engages
on an injected housing 18 around the el ectronic
conmponents 5. By al so di splacing the displaceabl e
support 9 downward sinul taneously (or sooner) as
according to arrow P5, the space is created whereby
the ejector pin 13 ensures separation of the runner
of the encapsulating material. The |imted opening of
30 the nmould halves thus results in degating of a
runner with cured encapsulating material. The
remai ni ng part of encapsulating material 19 and the
resul ting product 20 can subsequently be taken out in
separated state when nould halves 2, 3 are noved
further apart. 7 WO 2004/070838 PCT/ NL2004/ 000005
Finally, figure 2 shows material strip 21 provided
with fixing holes 22 for (releasable) anchoring to
-a-mould half 2 (see figures 1A-1C). Material strip 21
has a recessed part 23 over which encapsul ating
materi al can flow and whi ch-connects to an-opening 24
in which a pellet 6 of encapsulating material can be
pl aced. 8 WO 2004/ 070838 PCT/ NL2004/ 000005 dains 1
Devi ce for encapsulating wth: encapsulating nmateria
an el ectroni c conponent,



in particular a sem conductor, fixed on a carrier,

conprising: 5 - tw co-acting nould parts which are
wal@ploaseabl e rel ati ve to each other between BOT/NL2004/000005

encapsul ating position, in which. the nould parts,

when closing onto the carrier, occupy a position for

@impi ng at | east one mould cavity, and an opened

position in which the nould parts are situated at a

greater distance fromeach other than in the

EncapBetied fon gnqapsjlatirxgrwitla auFapenlatifgometerialoanseléatronic component,

enca i,l| atin onpect.i ng ont.a t he noul d
FC)? ar aéﬁ‘ﬁ&ﬁg‘?‘}é’? rz@&e ¢ Htey %8@5%18g‘r'reans f or
enc apsiy @Lddig FRRT padds vaHiGh RieQidplRdaik tdlatdle toleB@Bbthengetween
proj ecting edge under which is located a receiving
s pac earf gncapsulséing pesitierhdn whighythemoulghpprishwhen ¢lesigg vpiogthe
al so conpris rt [
t he %{}I dO C§P¥ aW%lﬁgl’f) or def.llgli’lgtca Ea&q{ng n%ul& g&f‘ﬁﬂ &I% M‘opened

di spl peseaddlie whadhahé mutdpdrhetr&dgmteslwt h gtdaaar distenct Ftom each
carrier can pe urged ainst. the projecting edge with.

a con@th%‘ltf’%fblnéh?@cé@ul g POSEPR s clained in claim

1. o thitErifBhe&tihE S eotﬁeniomd ty,
def i neg&‘g&%g%ﬁ%&? ?aﬁ ?rl p assenbl eldgvvlnth a noul CaVIy
@mrhcteﬁﬁed%m thet/ihe decdgnednaiforszhcapsulating inmtejal are prov1ded with at

IFe eaS BisrERe engtenathnep if PoRpt Ao abele FERERRRY Hhe
dafri@N¥nPhat e dé\aELA8d agnpﬂis@s %upﬁdﬂﬁﬂbﬁﬂi&ﬂfaﬁi&@dedeﬂveﬂhﬁthe :
the displaceabl e support forms a side of th

mewldippriith the Rraiedtipe edepand dzgplaqqqﬁgleggllapy%yo thg gdgg such that the
B oA Rl By bR WS SO

rel ease neans for dISp| acing the carrier in the

irecfiaon of the. .dis ceabl e su . .30 6.. Device .
gs CIQFW@‘H“‘% cﬂalg}eg %‘Fla{?'ﬂg ¢ cgt(fjrlﬁ g}é’aﬁéﬂ e projecting eéege is
GdHRkaGY A ThAG5hl isiip RsmbIbe withel 1naga parans are formed by
at | eaSt one pressure elenent arranged in the second

nmould part for displ acerrent under bias. 9 WO

004/ % tSm& ARG §
%Ia Bg‘%gﬁ éﬁeg% glgﬁé Cte gpg*r/{el%gure gee?rent is
asembleﬁeﬂeztsablgvdmm:nohldrmmber V\,hl ch, in the situati on
of nould parts being closed together, urges the
pressure elenment into a position where the pressure

£! emeptyiké 86c1&ihRaMn any of the foregoing claims, characterized in that the

displaceable support forms a side of the receiving space for a part of the carrier.

5. Device as claimed in any of the foregoing claims, characterized in that the
device is provided with release means for displacing the carrier in the direction of the

displaceable support.

6. Device as claimed in any of the foregoing claims, characterized in that the
release means are formed by at least one pressure element arranged in the second mould

part for displacement under bias.
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of the carrier. 5 8. Device as clainmed in any of the
foregoing clains, characterized in that the drive
wore@n®7d8es t he di spl aceabl e support are provi dedr/NL2d04/800005
pressure |imter for naxinizing a bias exerted by the
support on the carrier. e as clainmed in

bt t hDevige ayelaimpddn glaw 6 e*haarﬁa@péﬁ zrékhafﬁhq PrasS UL glemment is
g;fn\sﬁgftgd ko> a Boiftid ) %&b@f &H1cg iAaHe SR F]r{oYlﬁi u}It)EQfS H&Hg‘@bsed

cenment o e nou parts,
thpether, Qogep thesgressarecdenbemnd lmtb @rposmgulwétermuye tphsssmsdmm lies clear
gﬁ%\/\een the nould parts. 15 10. Method for
§F8U%ting with encapsul ating material an
el ectronic conponent in particular a seni conductor,
fixed on a carrier, rising the processing steps
8f: Rpviek ax¢laignediia amae the forggoiag £laimss, charadenizad mstbéhthe

i PR SRR SR

ARinGdinkiatias SUREDEY the gusport dtethticagiernoul d part, 20 B)
reduci ng the di stance between the projecting edge and

the part of the first nould part supporting the

%‘ar ri %Vi%ﬁ GhCIhidd 1 ? ﬁ’ﬁ&f the ?3re%&§%3?a§h§,%a{'§ctgiféﬁjﬁdthat the

etween the part o firs part supporting
devceciaproededamith & muhi“m;rtecm\{erfgr aye) d'@placemsitmé thee mould parts,

sec art onto the f suc

iR R B G pormbhity Pt PR ity B R s R e
fRuld s, and 25 D) feeding |iquid encapsul ating

material to the nould cavity. 11. Method as clainmed in
clai m 10, characterized in that the feed of the I i quid

P2 e PRI PRl ARl il h oBhic component,
ni pasticuiad sd:npm‘rtlucétdlr fized bly a@arrlend:onqmsing thié pmg;egsmg steps of:

0 BlafiPige Farier on e foo Bl specs S Mk e Pk oSt e

SdrRRctel to theFirQRAGS Pardtiédléh !ﬁekﬁfelo%goﬁtéftﬁé side/bf e carrier
processing step E). 10 WO 2004/ 07

SOPONINEINhe BEOOBUIARM, Met hod as cl ai med in claim 12,
SO 74 b et s B SRR AL e mon
fpporigy) the catiepsuth that beat af theaarmdr ihclamped between the part of the
first mould part supporting the carrier and the projecting edge;

C) closing a second mould part onto the first mould part such that at least one mould
cavity is formed closing onto the carrier, and

D) feeding liquid encapsulating material to the mould cavity.

11.  Method as claimed in claim 10, characterized in that the feed of the liquid
encapsulating material according to step D) is at least partially bounded by the
projecting edge of the first mould part (directly or indirectly via for instance foil

material).

12.  Method as claimed in claim 10 or 11, characterized in that after processing

step D).the encapsulating material cures during processing step E).

10
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encapsul ating material arranged thereon is displaced
relative to the projecting edge such that a cured

wao76388 encapsul ati ng material | eadi ng from PEENL2004/000005

projecting edge to the -5 carrier-is broken by the

g?s Pl 3GEHEL be dcl&i%led'}ﬁ{:ﬂ?ﬂ 1%%1?4&&'&?&%& gnl @%?igfgleréﬁe at least partial

aracterrzed'in tha e carrier i
cating b/ the teacdpbelapioinertiahgcordiyss lorprodessinl step B) die rrier with
the part. of the first nould part. supporting the
eRsapRaating matesal EREhTeaB b ivaldoscve Bhiag Fa e pEpJeqting edge such

f r : :

AR RS EIEE G rlap L ink MRl ol fork BT BR et LAle e
chrrichs rbkimby the displacerthentact eri zed in that the first
15 and second nould parts are noved apart and the
carrier with the encapsul ati on arranged thereon and

tihe T aNBhod A1Ralel iRtlalh Q39éﬂa$ﬂctﬁﬁﬁé¥f’%n%ﬁi G sl iRblaced

are then renmoved fromthe first nould part in

sélatirest iodhe piloecting pdge inthe disgstionvéthefpad of duclirsomosld part

17. g@th g as.eglai med in any of the clains 10- 16,

EHRRALEY Y F8F T 'n that after 20 cl osi ng a second noul d

part onto the first nould part as according to

processing step C), the nmould parts are noved apart a

dPst aRdethed asclpimeddn glaimd e df« haragierigpdsinghatthe carrier is rotated
; ‘ ' j-ng edge and the part of the first

E%E péﬁ‘?&é’ﬁ%’giégt&?%?g the carrier is reduced such

that a part of the carrier is clanped with a

1801 oMl G raeRm gy Hate s P Porgetfrigr L fiag the st

- @A@Second mould parts are moved apart and the carrier with the encapsulation arranged

thereon and the remaining part of the cured encapsulating material are then removed

from the first mould part in the situation where they are separated from each other.

17.  Method as claimed in any of the claims 10-16, characterized in that after
closing .a second mould part onto the first mould part as according to processing step C),
the mould parts are moved apart a distance of 1 to 50 pm, whereafter the distance
between the projécting edge and the part of the first mould part supporting the carrier is
reduced such that a part of the carrier is clamped with a controllable force between the

part of the first mould part supporting the carrier and the projecting edge.
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