;e3e, & ""#$. $0 &B@RT&X 2 PACKAG NG OF A MCROCHI P DEVICE - | This
®j nvention relates generally to the field of sem conduct or i

manuf acture and nore particularly to the packaging of m cr%@@lﬂﬂ@m@mmlﬂlﬂ&
with integrated circuit chips to be used in an electronic ) h as
a printed circuit board. In the electronics industry, the questi®igst snall er
el ectroni c devices which performbetter at a |l ower cost is ongoing. This is
especially true for the portable 10 el ecfronics and wireles mﬁ ﬂ“‘“ﬂ@ﬂlﬂlons
sector which has undergone recent rapid growth. In particul ati | t

of the decreasing size of mcrochips and the increasing density *cfoo*
el ectronic functions per chip area, there is a strong demand for very small

m crochi p packages. ExanphesAGQINGONEMICROCHIR CRg Jof m crochip
devices are thin small 15 ouflTitne package (T50P) and quad flat pack package
(QFP). These packages have fixed package sizes with respect to the nunber
of external electrical contacts for contactd he.pacgked m crochi p device
with its peripheryhis yyweptioniglates gengrally tqy e&%‘e@g@@ﬁ%@?&ﬁi%r c{%lé:ﬁni cal

[ equi r emegt s L ote, I 6708 ' 8\aciabif JT9aBrobip dedisaswith N

parti cul ar, Tﬁrglfae ectaggg{gegiﬁgﬁggﬂ%g)ttﬁ ;f)e%g ]1?@20 shoulg be as short as
possible to iﬁié?’i’dﬂedj@}o@ﬁ chipstd1Be tigedrin pn eleatromin asstmblyy suchpe agristedeinchital
signal s. Usual % the m crochip device conprises very small electrical pads
| ocat ed on thmardurface of the microchip. It is known to connect these

elect rical pads il LG, Grl.o Aol CRRLACk Toind BFaBARKARE S guicery STl

wires ("wire bon g. tape automatic bonding, TAB). In

both cases t GRAEUR 06 Werddost ¥ Ohyoiflg! Thnticespacialiyitvud for e porablect ed
agai nst nechani cal defects. Further, it is known to provi de external

el ectricab celedtanics and witetess berpmunicaiionsseetpr whichdasundergang regepyaPY) ect ri cal
contact to be de to the packaged i cr.ochip fg L f package.
In certain p&‘@@bi%@}’%‘i’%‘f@ﬂﬁ,a?ﬁ'ﬁt f:fl?ﬁr%aasﬁlgpsé%rsgfgpgmgigh?ac sgon the 30

i cr ochi p S UpfAGGnRBERRY B cloBiréhi€ Al poRxRiglarai dhdrb &y axtiong dephsdifiro 2

specific packagi ng” met hod. A cl ass of packagi ng nmet hods whi ch covers
such t echni ques small edtdoehipPackagsi.ze Packagi ng (CSP). According to the

definiti f CSP i by th itutef [ nt is d
Packagi ng £l cct r oREnREs Garelvepions PifieEiBas P rRg RS agLTE T Gl o 1
_nlot ‘greater than Eraciaéé RO RE&d Qhdd B4ttHabk Ea‘tﬂkﬁgé?@ﬁf )ed4iese packages have

fixed package sizes with respect to the number of external electrical contacts for

contacting the packed microchip device with its periphery.
With reduced sizes of microchips, the technical requirements for microchip
packaging have also been increased. In particular, the electrical signal path length
20 should be as short as possible to avoid delay in the transportation of high speed

electrical signals.

Usually, the microchip device comprises very small electrical pads located on
the surface of the microchip. It is known to connect these electrical pads with the
external contacts of the package using very small wires ("wire bonding") or ribbons

25 (e.g. tape automatic bonding, TAB). In both cases these conductors are very delicate
and should be protected against mechanical defects. Further, it is known to provide
external electrical contacts in the shape of pins or balls so as to allow electrical
contact to be made to the packaged microchip from the outside of package.

In certain packaging systems, the electrical pads are contacts on the

30 microchip surface arranged in a certain layout and thereby adapted to a specific



5 Further, the resulting package can easily be contacted via exposed

- external contacts on the package surface. In a new subclass of CSP, an
interposer wrth a plurality of external contacts is used for packaging. The
external contacts are |ocated on an outer side of the interposer which has
an aperture extending fromthe outer side through the 10 interposer. In
particular, the aperture has the shape of a wi ndow or frame (w ndow chip
scal e packagi ng, wCSP), but it may al so.pe open on one or nore than one of
its lateral sides. The interposer is arranged adjacent or in the vicinity
of the m croChi RyifleWleffodS t £thedd whieh téerSsueh tdchfiquéstis oc hi
surface are g%lég%lggmegﬁ)ﬁ %n%gl'tg%é)fgg‘?(gr@%ﬁge t hrough the aperturg. Af ter P
that, the cogilled Chipsize RackagimgCRPp Acodrding taiths definition o€ €SP @a BV BBnnect ed

with the external contacts on the outer. si f the.in r i-n

el ectrical chadugitee for Injerqonpegting Gﬁibéqkatg%dﬁ%ﬁm?&ct @V u&iﬁﬁ%iﬁ? rgﬁ@lu&? t hin

t he aperture_and w | syl a f ] slmsddrécal 1y

i nsul ati ng B4 ?geaﬁu.&a‘f%igrggﬁceh\?vﬁ?u pDC g{sggaiégf ﬁ@égﬂﬁ?g}e%bﬁgﬁf ol | owi ng advant ages:
- The conguct@fher AR tdultiag packagecid aigily be cetacted viazkpased extetrsl amtacke

m crochip 20 surface wwth the external contacts can be kept very short,
especi al | y i én thegackhge swffaceche aperture is |l ocated close to the contacts on

the m crochip devjce surface. ext.ernal ¢ j t he

interposer will b %E%é‘tb[c&tﬁs ngﬁlr’taﬂén?%ers‘lg@téggsﬁ?lﬁg o%%ﬁ%xgxg%@hgﬁts? Ee

m crochi p supf366; ]?déké R SR hRstsREORRaEd off B batkpside of the ar r angenent
conpact . -

can be very The conductors are protected by the encapsul ating
material . - Hv@peset eihivhlhas ambpatuse ftending fra g eutensidethrughithe be connect ed’

to contacts of a board. Further, the m crochi Vi. ' [ or near
t he oppodlil e"%‘?IP‘Psﬁbeh’d?aﬂt‘Wp'z'E RBGFBIS Fasdgletsgaﬂ%ﬂ? v‘\ylﬁﬁ%‘b rgrraé%r%gw%gg& bl e
heat di ssi pagys: aphi bHOE4S Talsol B peR Bh bh& 6t Merecthart b dfiitser poser
relative to %ll&llggﬁlg%écj:kﬁ%%gggglg@é 30 nugt Sbe pep?form_ad_ very precisely.
Ot herwi se, Vgitetal sidds| Ehali@terpdsenio arrbngad adircentaniin the vicinigy ¢ migraclHBy resul t
in contact failure and/or damage the copductors. Further, if. ﬁer ns&ﬁr

C

moul ding i s deder sathatcthe slsetricalicopgcEIve thRRUCTEFHP surfce Aredcgessibieiym fhe
insulating materi.al ., th i S HA0S 68 R HickdtipTdEFa0€ RieP
device in or §&F* flge BF%%gz'rtEgFﬁéeﬂ Er’a‘%fst?lletp&ﬁgﬁlcglhng may resul t I|m;1 cont act
failure ofs dapBgi:Ally connbéted HitARhobitani! ohuactsonthesent sidnoihe inderpesst pr ovi de
a nmet hod of packaging a mcrochip device which Ilom@ormsygal.hﬁﬁieect
rates in nasssipg el¢atichlgendugtonss A3 leagt somsy of $hg ueiPrS Y SKIRPE Y 0
facilitate the handl jng,of the in LY Reihfindfvtesial. duri ng
and after a P ‘f%?d Wgh?eﬁ%apsﬁ!aéédg%fg?&%t%s?’gqgte‘%gtrr{shg}? obj ec of the

i nvention toTRsGeWIRbElaSBICSIRRAha Blloniny abvartagdd and a correspondi ng
packaged m crochip device. Accordingly, the foll ,OV\f n% met hotg of. eh(ikagi ng a
m crochi p devi ce iIbe conductor length for connecting the electrical contacts on the microchip

20 surface with the external contacts can be kept very short, especially if the edge of the

aperture is located close to the contacts on the microchip device surface.
- The external contacts on the outside of the interposer will be connected from
the same side as the contacts on the microchip surface during the connecting process.
Therefore, the arrangement can be very compact.

25 - The conductors are protected by the encapsulating material.
- The external contacts of the package can directly be connected to contacts of
aboard. Further, the microchip device is located on or near the opposite surface of
the package so as to allow the maximum possible heat dissipation to the ambient.

However, the positioning of the interposer relative to the microchip device

30 must be performed very precisely. Otherwise, very little deviations from the desired



proposed. The method conprises: providing a microchip device having a first
“electrical contact; providing an interposes with a second el ectri cal
contact, with an aperture 15 extending froman outer side through the

i nterposes, and with a separate opening extending fromthe outer side into
the interposes; arranging the interposes in the vicinity of the mcrochip
device so that the first electrical contact is accessible fromthe outer
side through the aperture; electrically.gonnecting the first electrical
contact with the second electrical 20 contact; and filling the aperture

wi th an el e%&sitfcﬂll ¥y teSatdntohfgt %ﬁw drdlormbghe lcBAduRI#S. dF irEher,Wher ei n t he
i nsul ati ng terial s supplied froma direction so as to pass the region
of the separwdmsfopsuldiog afsed foriehcapsalatieg thelvondystors with eleptrecallg par at e

openi ng, which may be a recess_t hat éﬂoes not gé(& nd .t hrﬁ.ug@ i he 25

i nter poses onswayngmeteral. thehsadme ofehe HIFPRIST g'gt"éfﬁfof’ WAEVIER I ¥ st er
moul di ng progess, Wi Hd {.5eeN 4 &18ing'$£f{e§ﬂlfti t Brilufd (frscfam abfhg. separate
openi ng act s a8 T eServorr Por e electri ca y insulating material. As a

result, there wiljtibm e8jédtiofileptesentiavemiontto pfavide 4 inethagef packegingien a first
amount of material has entered the aperture. Especially if the insulating
material is micothisdevcanhich alows forsmetlireiestaatesl BAsSAQAUStin 5| r eady ent er ed

the aperture can gttrac teri whi ch. i i -4
openi ng. Thus, thﬁl‘%a %%eﬁoghﬁ’%"ﬁ’ﬁfﬁ? ka%\flvﬁ%itgﬁoé }ﬁbﬁgﬁg%éﬁpg;@%rﬁ%s\%n i f
the f1ow froMengRticiobiib dAbE &ideardeifRe b diahify motldfglréesent . Second, the
separate opening acts |fke a reflection shield, if the insulating nateri al
is injected with hivefuthet gbjedtiof theiinvendionio grovisle a epregpandingdniernossra
direction which would result_in_a reverse flow and therefore 5 prevent the
succeedi A§ nﬁ%de??%TeSPWdéﬁﬁWk%ﬁedF’Plﬂocf‘We‘feé(ngtur e. One explanation for this
effect is that, fi . j i | 1 &hib Geviesikar at e

openi ng and at Ieéé?&gmggfe%}{eg?ﬂ%‘ﬁgelh?%éu aﬁﬂr?gkar%‘tléeéffg‘%si sﬁstored
tenporarily piopbstd. Shpatetiicel copphisey. Aft erwards, when additional material

has arrived, at |east _a part of the stored naterial escgges fromthe
separat e openi ng Bioyidieg smigrechin devieehaving aHstelecical Pt o5y ts in 10 a
flow with satisfactory flu ' 5t | dpbrtufpart from
that, the tenpor aPS?VIs 2 %ngfétegée#gﬂc a #%?A%Mdt{he&&?ﬁﬁgg\ct’\éfﬁlﬂgﬁégé cavities or
_ spaces Wish. bnssdiad fros ardulsrisile tvbege it infeqmeraait witbnatparatebpénisg or spaces
may be | ocated on side paths of the material flow In a preferred

embodi ment swmcﬁnwmmdgaputemdqm&ﬂ@rm@wé@s to be filled -~15 conprise

the exterior region of. the.interpos NgLQr i J S Vi B
especial |y |ater a®PEgP8 ’3%%’5&(}8?%?%gg{étggf%@%ﬁlé&?]ﬁf@%gger aﬁ%/ or the
i crochi p deyi SlectfidhiScontabOidBcdessible Froap $id cuitér sigleabrouglatte apeppares of t he

i nterposer and/or the mcrochip device. PreferabI% in this case, the

L S
separate openi ng électdicatbnesnoecsing Aheifiest elspisiedl coptachith thesecond elc8i@t anst er

| di n he insul atin rial fl long th
noul di g,20t ceor{tac%;uan%tl g materia ows al ong the

filling the aperture with an electrically insulating material by transfer
moulding, wherein the insulating material is supplied from a direction so as to pass
the region of the separate opening before it reaches the aperture.

The separate opening, which may be a recess that does not extend through the

25 interposer or may extend through the interposer, stabilises the transfer moulding

process with regard to different aspects. First, the separate opening acts as a
reservoir for the electrically insulating material. As a result, there will be sufficient
material to fill the aperture when a first amount of material has entered the aperture.
Especially if the insulating material is a cohesive material, the material which has

30 already entered the aperture can attract material which is located in the separate




20 '‘exterior of the interposer and/or the mcrochip device before it reaches
- the aperture. The cross-section of the separate opening nmay have any shape,
for exanple the shape of a circle, slot, square or rectangle. Further, the
separate openi ng can be sub-divided and/or a plurality of separate openings
can be provided. Preferably, the separate opening or openings are shaped
and | ocated so that 25 the aperture, and preferably al so an adjacent part
of the sanme cavity to be filled, is/are_4illed conpletely with the
insulating material. Two maj or advantages of the proposed nethod of

brovi di ng_t he 380aate (R Wi e ALSTLIAL AbRnIThS ARG oln i 18 floheahe!

noul di ng and’X e handl'i ng e I nterposer and the mcrochip

device are fagmbfetihlaiottte iSichfRrdrdle nondficier. Speomdnthe 3€pasate bpéningeacts like f | ow
of insulating material, and that, as a result of satisfactory transfer -5

moul di ng, t heerefleetion shiekds afide iinsulptiog swateripl igaleqtst vatrayRlodMEchIsHeO handl ed
ily. In g.preferred di ment., _at .l east ' i

orovi ded S0 bk LS dngded Fom 4 Grectinn Sict REUA G T AENekE Hon B Rke | D

conduct or g eéﬁnrgg&’% ﬂfefsaeeekﬁiﬁg FhAERE 0 Enteleori fPtht Bpatigd Oheeqiaration orahid

further ext utside the aperture on the 5 outer side of the interposes.
In this enbosffeceistthat first, tenidswating matedalceibinassithe gepsrate epeningandat st e

aperture with insulating materjal by transfer noulding. i the transfer
moul di ng t hePaHRidhpEsws llﬁ%lylatf_éla‘:iﬁ SY%%‘@F“E&F%"!IX/‘ tﬁ%é"rpég“%%er&_h- uld so as to
forma cavi t XalBlards b 34t Al thaffaPd UiV, 6 ekt a o tHogped eidterial 0 t he
cavity. Preferably, the cavity w conprise the opéning and additionally
conprise a s@agRsGdml e sepaiate vpatingimdkjonts thhimicogedingmyatenala Thisgegnltsin de

sufficient space to entirely encapsul ate the at |east one caonductor, In a
pr ef er r ed0enbBawvath satisfaetory Bwedesisity hpt ‘é’ﬁbm"gf”étea‘ﬁg‘?cﬂtﬁr gb"aﬂ&mgéﬁ’ﬁﬁ %
aperture regjions to be fi d.with t I i i i eyl al
wherei n t he SPRPIALY SQrags ebjg‘giag Rg> Q‘reeﬂgflg aﬁg E’: ér%%lsdeeg iOié gé@%&g{l %}lgmfaf)nrqém a

passageway tQaRRaPARGEH thite haditiBRal ehwifits bicsphies mayshel latatedomsidepatiad ofdur i ng
the transfer noul ding and wherein a further separate opening is arranged in
bet ween two the mdteriahlewt ur es or regions al ong the passageway. The further

separate opening stabilises the flow of . |3 | L t he second
aﬁgrg ure in a si nﬁ’laazre*ﬁﬁr% 5§"tb8_§‘§§eflif)‘écg aggg@gi@%ﬁfgsgﬁjfgéﬁb Bigpg?red I |
. enoodal neRk, i R Serenidhab the G egickendi ng al ong

t he out e?gsi m@ﬁ]eﬁtﬁ% é?%égg%g t(hi . e%tohe side fromwhere the aperture
ext en_dsI t[lr o%spbcialﬂgella_tenalefgiosﬁsl??]g dtnerhmga@é?/aﬁmp%md/?h@e MHEQFRIP; n? -
material to be_ suppli 0. Or rou e interi e. In is
embodi nent , @Wécesé@'ésrgf Scfﬁﬁﬁ?%gsq?astgﬂgc?i Eeta@tc? %?ﬁﬁ%ﬁ[ﬁ%rég%re%fiﬁcﬁﬁé of the

passageway. [FiScHi aéJi%é?rh@fek S i Bis GasBAhé bépetads dpensiiedb dindnksioned mid t he
aperture. 25 Tn a further enbodinent, there are a plurality of separate

openi ngs, eamariged ad thait, dering the ttansfebmgilding theonsulaingraateria] Tlowsajeng the
passageway or of one of plural passageways. .A.S [ at. i to the
D Oyt e B P QTR PR R
aperture or the cyl %rXss—Q&ﬁoﬁﬁﬂh@@iﬁa‘ré?@ op&fingd M hine émb%haﬂebﬁ)raﬁa:ﬂﬁkerl al

entering that separate opening acts as a reservoir and deflects the
succeedi Ng  theBhape of a circle, slot, square or rectangle. Further, the separate opening can be

sub-divided and/or a plurality of separate openings can be provided.
Preferably, the separate opening or openings are shaped and located so that
25  the aperture, and preferably also an adjacent part of the same cavity to be filled, is/are
filled completely with the insulating material.
Two major advantages of the proposed method of providing the separate
opening are that the performing of the transfer moulding and therefore the handling
of the interposer and the microchip device are facilitated, since the separate opening

30 stabilises the flow of insulating material, and that, as a result of satisfactory transfer



material. Thus, the velocity of the succeeding material at the end of the

< .passageway W Il be decreased and the deposition of material in that region
wi |l be enhanced. Further, it is proposed to performthe steps of:
providing a mcrochip device having a plurality of first electrical
contacts; providing an interposes with a plurality of second el ectrical
contacts on an outer side of the interposes and with an aperture extending
fromthe outer side through the interposes, wherein the aperture is divided
into at |east two openings by a bridge i ch connects opposite aperture

edges; arrangi the interppses adjace ' %ﬂi%&ﬁ}éh‘éﬁs' 0 t hat
the first 1019%?&5,‘%‘?’85'1“3@@%%&:%@p’é’!‘%:?eéi;%?ea}sngf%%?g?ﬁg%t e outer sillég t hr ough
at |east a first Igfa drbferr e eRbHdfene BEleaR iohd glechriealtcohdmtordoprosided snas bet ween
respective ones of the first electrical contacts and the second el ectri cal

contacts. Thbslestically oonrfeatth ifirsitind sechad kentasti The eandugter pxerdsfpuatbesng of
the mcrochip 15 w device, sjnce the bri st rengt her - | es in
the region dﬂlcf%él%ﬁféfﬂqel}ﬁ@ug lr‘}‘el aé’&@t“eiar‘?d?ﬁgherr g)étler&(% oﬁgg%fe t%‘ggP %r@fr%?rl? ge, the
di mensi ons of iR dRht thabdduabsisdacapetlattdpend on the
handl i ng %f (’[ultnééq?dr?ta.téfrﬂlﬁ)%%g?é ép@gﬁglepgﬁif bot h openi ngs aregguse.d t o connect
the first eljgmtbinside thospetewith irsulating smtaviatibytransferimeulding nDayng thet he
stability is significantly higher corrpareld to non- di,vi dedul%pertlture W th
20 the sane tmmsgr giowding theriptemoseranayoheait 'eask Yc?ﬁeﬁfglr@i PREWCACEZ 1 t he

di mensions of the second electric MEct@in€d thelcg@inef the

i nt er poses agognl?é’ﬁ l%é?oé eel.ns'il%tél% 'g%tfgﬁﬁlghisat?%?@ rate for ccoﬁ}?acti ng a
packaged m cpRfRivly. ARY ESAyWilIRbIpFiBethe dpehing and addittorally ebmptise asfachomr ds,
can be decreased. Preferably, the bridge is |ocated as near as %gs%:ggl eto
the first0elsaid oiterzidoas the nperingsso apite pePiesufiicient spacg e FrtaglysaGeRTals |
wherein the first openi nlgd dffi nes a connecting area to be used for |ocating
the el ectri chf atlspiQBE 6PUHe bri dge and the nearest one of the el ectrical
conductors in the,conagellRehbdiRfnd tere afAIGA] Sepatateaipetiires or shpatatence i s
smaller than 3 tines, preferably 2 tines, the average djstance hetween the
conduct or s i apetthe regione tt beflle with e Gleetradally snsuipting matsrial, e thcct i ng of
the first electrical contacts, at.least the, firs i i kil,ed with
el ectrical | yagemggrqggowg?h@eawsegpﬁﬁgfgﬂfl u!t‘] ?Sﬁgé)eg%?égkgﬁ:"ﬁség? gyt he
et 05 gl ebolliP e AP 8%60ial RO dendiBr hAlldhganentbein phatiag ng 3
m crochi p”device conprising: -a plurality of electrical contacts on an outer
side of the igphRfdsaing if efrafgediiebétwieeniwyoftba aparturasgr regionsalaedbe

m crochip device and to he electrically connected wth.the mcrochip

devi ce, an apassagemey ethe furthes sepags ?Mwﬁll?ﬁﬁﬂgﬁ% of ipy jati'r“r% erpﬁéler,
wherein the apepture i;s divi | 2k aastibtdwboepeni ngs and wherein at
| east a firsPoree ceon(c)lf)‘ignl nag[?gg?{el%gﬁ?romthe outer side through the

i nterposer in or dpra fugthet preféric@mbodiment, the aperture forms at least one passageway

20 extending along the outer side of the interposer (i.. the side from where the aperture

extends through the interposer). The passageway allows the insulating material to be
supplied to or through the interior of the aperture. In this embodiment, the separate
opening is located next to the beginning of the passageway. This location allows for
a particularly stable flow into the aperture.

25 In a further embodiment, there are a plurality of separate openings, each
Jocated next to the beginning or to the end of the passageway or of one of plural
passageways.

A separate opening next to the end of the passageway also contributes to a
complete filling of the aperture or the cavity. One explanation for this is that the

30 material entering that separate opening acts as a reservoir and deflects the succeeding



10connecting to the mcrochip device. Preferably, the aperture is divi
<.by a bridge which connects opposite aperture edggs. I t ig further prefe??gd
that there are a plurality of the apertures, wherein the apertures are
aligned in series so as to forma passageway for allowi ng the passage of 15
electrically insulating material during a transfer noul ding process: An
opening which is located in between two of the apertures along the
passageway nmay be provided, wherein theqpening extends fromthe outer side
Lgtgrgh_edl nt er poser.dAcg:or ding to the invention, there is further proposed
provide a package rochi p.devj LSA1 00 \ ' [
having a pl H}agqr} yqﬂg'fls’gpfervs ocgtp' é’gﬁ}’ei ég%?eegg'%{ﬂgeg%@ Iagtrllwi%{?\(t1 g{gg?g%ﬁ%ﬁ)d:w °
plurality ofvﬂﬁ%fa@&esgea%atmepm@sfmteMihMr@mwﬂﬂm@mamedi ng from an
outer side through the interposer, and with a separate openi ng extendi ng
fromthe outer side iftuthehi is proppgsdde perfommethesteps PE

electrically connect, the first.electrical c t ] '
ones of the secoW@#%@ﬁPGEHCh@chEE@YIWQ?‘é}l n t(ﬁg&?r? gﬁr%gf;g{nrtal%gs?g? '? :agﬁed

to the mgrochi p Yeuiean el will e pRkalier &oa sl eadtaaslonua L hi n the

aperture;” and the aperture and the separate opening are at |east partly
filled with cafersldeciftheiateroseraidiith agapetuer éxgéndingdram drecpiyertsife at | east

one conductor is fixed to the 30 interposer.. . T ' '

W11 now be ueh m@ateﬁgpsmhgqemﬁamrﬁwéaqlvsecgﬁsﬁﬁsa%ﬁﬁ’?qié%eﬁ%% er ence
e acco nyi SC | ] \Jagwhich: Figure 1 to 3 sho

cross-secti @E@g%{p;v?%ﬂ\g??nﬁ?% Jéépé)%{t@#aeg%g%ggé% crochip gevi ces; 5 Fi gu\rNe 4

shows in perSpeCtdn\éﬁgMEQﬂé i%tdﬂgdsbr afjacent tothemparsasp godie soghatdhefirsy plural ity

of mcrochip devices; Figure 5 shows a view onto the contact
i nt er posé@ \widctrical sontacts are accessible from the outer s?de through at leas a%rstso'flﬁeace of an

cal conductors which

openings; and
making electrical connections between respective ones of the first electrical
contacts and the second electrical contacts.
This solution facilitates the handling of the interposer and of the microchip
15 - device, since the bridge strengthens the interposer in the region of the aperture. At
least in the region next to the bridge, the dimensions of the at least two openings are
stable and do not depend on the handling of the interposer. Especially if both
openings are used to connect the first electrical contacts with the second electrical
contacts, the stability is significantly higher compared to a non-divided aperture with
70 the same or a similar cross-sectional area or dimensions. Also, the dimensions of the
second electrical contacts on the outer side of the interposer are kept stable.
Therefore, the failure rate for contacting a packaged microchip device to external
devices, such as electrical boards, can be decreased.
Preferably, the bridge is located as near as possible to the first electrical
25 contacts. Therefore, in a preferred embodiment, wherein the first opening defines a
connecting area to be used for locating the electrical conductors, the bridge and the
nearest one of the electrical conductors in the connecting area are located so that their
distance is smaller than 3 times, preferably 2 times, the average distance between the

conductors in the connecting area.

30 Preferably, after the contacting of the first electrical contacts, at least the first



arranged next to two mcrochip devices; Figure 6 shows a cross-section

- along line VI-VI through the arrangenent of 10 Figure 5. Figure 7 shows

schematically an arrangenent for encapsulating nmaterial to formm crochip
packages by transfer nmoulding; and Figure 8 is a cross-sectional view of a

- part of the arrangenent of Figure 7. In Figures 1 to 8 the sanme reference

nuneral s are used for parts and features | S having the sane or simlar
functions. Figure 1 shows a cross-section through an arrangenent with a

m crochip device 1 with an interposes 7 and with encapsul ating resin 25.
The interposes_.7 . ' ' 10]] ' | ihetyer of

adhesi ve 27.°pfﬂlélg\ﬁ giléla(ﬁﬁh:e%gﬁfr%’lgl(l:ﬂon%h@gﬁ%gl\?%?gl ?L}e%rgsrlsgrtélg%lgﬁmghan the width
of the interposesadcosding tiRthe if@ng6lg esis dirtlP prdpesed to pomtideandetermserifopr oj ect
outwards on both sides of the mcrochip device/interposer arrangenent. On
t he surface mickagieg aini¢roehip gevies/¢@maprisingii ch faces to the interposer 7 chip

ds 3 id he.i nt f .
e cn b Pagy! S eltnRl Sracklal bSHRIT R af pREFHaLOLmE BtbbotenToPtl L80E.
and el ectgic Lctﬁéﬂmg%h{a%%)&g?ﬁ&agwﬁﬁ@rb&g? devéeadltobe elebeichlly er poses 7.

There is at Teast 25 one electrical conta (not shown) on the interposes
surface (on ¢dnaecteditvith tisd miztochip ddvidehe i nt er poses 7) for each chip pad 3.

These contacts are |ocated on.the surface of .the,interposes whj f aces
downwar ds in Fi g@%apfnmﬁﬁ@“g%r@om ﬁﬁoqtﬁé‘%ﬁptﬂ%%]ﬁe gsgﬁda}eﬁeén @%nt acts on
Lhe inter posee. Hr [AA0ARI fud AGLADLLOYRIHTsaRE whefdh Alilkars it of diech chip pad

3is electri ¥y y conne one of these contacts by a conductor wire 5.
30 Further, gaathgobxichés Romtecster sidethantphitiosinteypaseminardezdo allawthe cont act
ball 9 on the -9 sane interposer surface by an electrical connection (not
shown) . THeseonnbesingrtp the micsophirdavifés are parts of the interposer 7. The

bal | I ' . jteal
B e vt

The conductor " wires 5 are
encapsul at edaﬂe&u;mgegsi n 25 which can be provided by any suitable 5
process, especially by potting, dispensing, printing and/or transfer

moul di ng. The r esltiis Rtherprafesed thas Sheroere gmlyralitof therapgrss: WhergR e byt al so

the edges of the mcrqchip.device 1 a ' :

mechani cal | y3RSFHESIPFS ‘gtnﬁgl’b%?gﬁ%%asatﬁgg gnngé.sQ? %é%g\%fﬁmn%@%ﬁ ggﬁ{y

i nsul at e jisheehi;pRAdSIAiRSmielill R¥ing Aaraofi MotMidgebeeshoanppeting he:

i nt er poser strface ‘next to the side edges. 10 The package desi gn accordi ng

to Figure 1 whjvhéskosted in bdtesen o ke ggmiuges slangdheprsragsaY MaXPech i s

called fan-in design, The design according.tq th hown i n
Figure 2 repPe¥istswhsreinths ORﬁnﬂlﬁsﬂxg@%&%ﬁf‘g‘é‘SPP%agf‘ g%&%ﬂgqg%ﬁoani The fan-in
design differs frﬁ@&&ﬁﬁgft@&reqwen%ﬁj tHlEreVié fulithegapeheld @ plosiderarpanigeeent of

the contacts on the surfaces of the mcrochip device 1 and the 15 ~ in
t erpuser 7 whi@bchip Bevite) comprbiegtri cally connected by the conductor wires ~

o~~ by other appropriate neagns, I.n the fan-j si.gn groups of

contacts 2re di st?PB%FP@HPSG%‘F"'b‘f?’én%ﬁpﬁ’é?}g}'gtﬁ'ﬁge fie altcggt%lgktsa’ si de edges of

the mcrochip devgfﬁlté]rpgger Wf'tfl ayﬁﬁfigﬂﬁéwﬁd elddtridiFcon@Rtsp With@aebeturet hese
ace region

contacts are placed on a sur of the interposer 7 or the
nmi crochi p dewitemdidg fibincdn cuter sidechtongh ihe inteeposernandawitla p sepatgte PRALID
cross-section. Conbinations of the fan-in desi and the fan-out design are
possi bl e. Fi gxierding Samike quighside o e ISEPOSIRAW,t design in which both the

side edges and th%legt?iggl OHEIRGE Wb AClOGritRYRbRTect the First R trithl &ntddhe

m crochi p device
25 with corresponding ones of the second electrical contacts;

wherein the interposer is attached to the microchip device;
at least one of the conductors extends within the aperture; and
the aperture and the separate opening are at Jeast partly filled with an

electrically insulating material and thereby the at least one conductor is fixed to the

30 interposer.



covered by the resin 25. Therefore, the mcrochip device 1 is encapsul ated
<.by the resin 25. .This design results in particularly stable packages. In
contrast to this, the 25 resin 25 according to the design of Figure 2 does
not cover the back surface of the mcrochip device 1. Further, the side
edge of the peripheral resin 25 is aligned with the side edge of the
interposer 7 in the enbodi nent of Figure 2. The invention is not limted to
t he desi gns which have been described wigth reference to Figure 1 to 3. 30
Figure 4 shows a perspective view onto an interposer 7 which is |ocated

-l o adjacent to q‘bﬁl ur al i.t%(‘}ﬁ{ﬁ‘? %‘ilﬁé@ﬁmepd#&igeﬁ%ﬁg‘;agid?neﬁ'ﬁﬁﬁ‘aﬁ% al l ow the

packagi ng of the pEeser! Ces at t ame time or in parallel
in one proc Wit 2ORARBE t0ARE RNy ing Stigintaticdravangs, irswhicht | east
nine mecr oc%?%n%}g\lz}lﬁlggs 1 to be packaged as indicated by the dotted package
outlines 8. The [igure dio B kkow crph-sdetious Breyghedifferentrackiged EREMP has been
cut off in order to show the profile of the arrangement. The interposes 7
of the arramdgeige®t of Figure 4 is a single part. This facilitates the

handl i ng of the inter : BB SHalt HT aRl iekpeter POsifibned aplaur al i ty of
packages.soHoweve }g‘gﬁgi%ﬁ(ﬁg?%gggggé@ﬁﬂlsti g of a p%lgr al ?ty of parts can be

used 10 instp@,ﬂ,gl.ity'glgg,i&@agpmeﬁees;7 conprises an aperture 11 with several
aperture regions, wherein each aperture regilgp [of0) resPonds tf% flhe package
FEECE ¥

area of one of t Hegure Sishews p vigeianie theconiag oLapn TGS WP %5t openi ng
15 in each package area with a, cr ction elongate rectangle with rounded
corners. ThéTRPELkNeEhio Wﬁdglci%h@x{égﬁ%g’fromthe outer side (the top side in
Figure 4) throug fFi%J}@ 6isRb®E ReRRS sebtibA aldig lierVIa¢kthedughtiiee arrabg@nent of
cort~e~por~ding ~rnicrochip device 1. As an exanple-for all mcrochip de v
ices 1 angl fRiguretSher regions on the surface of this particular mcrochip

devi 1, eight chi 3 h th f ' k

area of the cent 4B SRaYssRTRNGRpEr i gnp b Bl Ry Hlyddfi0° 07,
' hi p deyi . . I 8- @Ric toth hi ds 3 f

m crochi p 8%3‘8&%%%1?&%&%%@% ﬁﬁ,sﬁg, Rl8ie; ess to e chip pads rom

t he outer si rough the first opening 15. 20 After flrrangi ng
the interposes 7 Egire@dsh ctasséionaloiovief p paeof thearrangasmentet bigWfiTes 5, or
ot her appropriate el ectrical conductor neans r qﬁgt b6
connected to the lafiigrpalito %@ﬁﬁm%efgﬁpf’%gwﬁﬁﬁﬁge rgs{eg‘g«%“ cgﬁﬂfﬁétaer%soses
pads 6 sqQ.as, 10 I . i, each one of the chip pads 3 with one
of the iﬁ?er g&%gg%ééﬁl#ﬁgpgﬁ?gﬁposes pads 6 are | ocated on g surface
regi on of the intﬁgmse@owsw@b,sécamshmgbanarrmgementzwtbM@.cméale‘h one of
the interposes pads 6 is electrically connected (c P hown) to
each one of ddviceclowithen inserppser § apd, WifeneaRSI3Hge & mg%ﬁj?g%eelg{éfpr? @%\7(3&

enbodi ment shown i.n i gupe 4. . tNe, ananiveref dhesive e TROGhidtHoetheegi ons are
st epped so tﬁ%{e\[mf’ﬁ}éelglf??cgépeéervé%ﬁl onsﬂak%ée}?% the interposes pads 6 are | ocated
and the surface.dHagisise WigkeatériBarcthatwidth dfahd integpasers? saibat theledges obn
different levels. 1n 30 particular, the IEv&I . pf }B% i.nte‘f]ii oses pads 6 is

| ower so 20hathetmkicroghiprdevice 1 projeespupeards on pothsiqes Q1 i METFEWR | evel of the
surface regign,of. fhe contact bal Fhhe thitfochipV@RideQnwhish RRks
linmited to t¥GaceAnierRasth afanERyE i@n@? S@ﬁ\e{)ﬁ “ot hercmg)t epped profiles of

the i nt er posgsme MidrPader i RBIFpads 8 afti frbeided wisrterthainterpesee? doeanot govssith e. | t
is also

surface. These chip pads 3 act as electrical contacts in order to allow the contact and
electrical connection of the microchip device 1 to the interposer 7. There is at least
25 one electrical contact (not shown) on the interposer surface (on the "outer side" 10 of
the interposer 7) for each chip pad 3. These contacts are located on the surface of the
interposer which faces downwards in Figure 1. This means that the chip pads 3 and
the contacts on the interposer surface are facing towards the same direction. Each
chip pad 3 is electrically connected to one of these contacts by a conductor wire 3.

30 Further, each of the contacts is electrically connected with a contact ball 9 on the



possible to provide an interposes where the interposes pads or contacts are

- located on 5 the: sane surface | evel as the contact balls or other types of

external contacts (as for exanple shown in the designs according to Figure
1to 3). The different first openings 15 of the aperture regions are
separated by a bridge 18 between each two of the first openings 15. Each
bridge 18 conprises two tie bar 19 which extend from one side of the
aperture 11 to the opposite side so as te 10 connect the opposite aperture
edges 13 that extend along the first opening 15. Between the two tie bars
19 of each bridge 18, there,is : i e t | so from
the outer sig®® ’Ftem%erisﬂﬁ%cr%g) saé‘é%“"sf%‘?‘%?gﬁ’g‘%%? 12&}0%93&%{352‘2@? eféo&q?rﬁ surface
level of theofh&iBam pdeybfaBS interpbser 0 Eetcontaat balle Yewbaschlevtrital eantdctmst one
of these second openi ngs does not extend through the interpgses, but only
ext ends fr orto 2How théeleairicad comtiedtion of the maekagad anereep deyige bo?ﬁe ewgBeiPTent s

t he secorra openj ng

| 6 bi LiSir - Stiabil i h
1 ow of 11 Ui SR sTesgRREd i B Fe ah Ui TL ol §Piml g 11 o7 1
| east parfly fidl etsé@cis : Pg,;ygjapglrg}&isgénsﬁ@?ﬁuﬁﬁg aRUbraRssfertoutiarg. Thee tie

bars 19 att "as cros the aperture 11. Therefore, the dinensions
of the firstresin@Siengmsdlatesnct dnhethdicondmaer Wirked batcisortheedgsapbe balls 9 on
opposite sides of 20 the aperture 11 arg stabiliged. and th ndl ing of the
i nt er poses zniosocﬂlatdqwqedt@é.ofﬂ?em?&?%?é° s A ‘BF‘?P@“‘;Sg%'a %%%5%‘%%@9 p#%(?ge

suppl yi ng_encapsul at i n | Findul ik OCHIR p&idsi s Wéll ds'tRe difdcts (et
regions. Th 2983 %ﬁ%‘gr@‘g&cﬁ‘#&é em%ir%tlecorrp}gggd Sof a series of ss‘lj((ﬁ:lceedi ng
aperture regngis) af aRliflebsérauifice xbastihenide edfesti gure 4. Anot her

enbodi nent of an”interposer/ m crochip device arran]gterreﬂatﬁ Ifcgﬁf(‘é@ 25 in

Fi gures 30and 6. Thepackags dssignsceerding te F NG hIPresRRis AGHAsS 2 Be of the

arr angenent r he cont.act bal 9 o] P |3 es 7

consi sts of ¥1ﬂ§q ﬁ@*‘@gl r‘?l“glhlf G ec!)fag\-llp ggig*l 'o‘rﬁ% ﬁ%‘%na%lﬁgfgdﬁl%ﬂbg?é t wo

m crochi p deyi668mdnt shbfn & FiROSEIRptestitts ahothéreulass of CSB, ¢adled fan-al#si gn, but
the resulting t packages of the mcrochip devices 1 wll bg1 di vided after
t he packagi ndestpn. Shedamin degignidéfifera fronytherfan-got desigrayth iseaditpthes.  The

aperture 11 is el ongate and, extends al.on . central
area of the FFANGFMHERLA the GoREACEs qihe pyff Crcgg@r%n%g%gﬁlg%ﬁecgﬁggg%%é The

apertured1 J Ay v % B dib@ridAly cbAn¥dedThy fhe chbaRtedvireslSforbgy bet ween .
t he openléndﬁlfﬁrﬁ%gvggg@%ér)g%l (atl t?{ec'gop and bottomin Figure . 5 and in
the front anethbeappropriate memms. B) the Tirein desigyaboth@renns of ﬁmta@&efér‘i‘éﬁtffb%?fi t he

surface | evel of the m crochip devige to t he surf I on the outer

side of the 9Vfr&rpusiase %fewgtot‘ﬁ%s‘gf)ﬁ%%‘?t"f TR e r&el&?cc‘)acg(\t{rgthe(as can be

seen best ”fP,'EQrE&QPZ?I efﬁa(r)tn%@%igﬁﬂﬁfstei&ln&@fs 1geddancibsurfaddiiegion ofur f ace
m a

| evel of the rochi p device evel which is at about two thirds of
the |evel dififeintefnosertiorttemauodhi devies bwhich are bocated é theicguira) preajpé the
interposer 7. This allows jnsulating. materi.al or.other fjllj [

encapsul 20i neropasestipn| Combinatiensiof thg fag-lﬁaemgrga& tlwf%rﬁo?thdg mﬁ{ﬁ?% rq%gflblle's
supplied from one ! Qﬁ‘tép CotResib rewlith bbtrthdside eddee regi on
of the aperture 15&13‘{611%?9@%&?3% ,tq{l%{rrégugh wﬁléch the material is supplied,
acts |ike ongydhe bhe sefondadpeupwads ibFigire Heof tronitronbin deyiceHi ajare 4, i . e.
it stabilises the flow of the material to the &g}erture re iotn(1 n tehe ot her
si de of the tovsrdskhy theresir25. Thergfgrgs g‘eTnBCFRfEbg’ FREHES PRSP aﬁ_ﬁ%‘bess of

trar~sfer~moul i #\?\Dﬁgf c(I){sd rreéu?tsri)l? h&%@gl]gf\‘/lp%tagﬁ%e .ggl Hﬂccofnﬁ-ﬂit tm}ﬁg’ ahi p

devices 1. EXEW mcrochi p ces 1 are aligned in series on a

supply pakh pkintd%eadiBidaid Blhd desipa URire @diodsinotregvertbe backrasfface ofdhe di ng,
two on the right hand side and two on the |eft rglé{;d Si de%if @flgﬁqu e../. The
f1 ow di rect i ocroéhip HevieeippFurgher.the side gigg of the aptipherl resin 22t &gy s 20

in Figure 7. Fro materi.al _source .22 i: hs supplied through
two supply pHers e?%gggtﬁlepxgg aTe) 7tC18 tli%eem%§ { @H{m @%ﬁgﬁ ?a'as where each two of
the mcrochip devirfevénddifis abi SIAREU t0'thé @ELifss which have been described with

reference to Figure 1 to 3.

30 Figure 4 shows a perspective view onto an interposer 7 which is located



A sectional view of a part of such an area is shown in Figure 8 with sone
details in the region where the supply path 23 ends. The arrangenent
conprises 25 several cavities to be filled conpletely with encapsul ating
material: the aperture 11 which is simlarly subdivided as in the

. enbodi nent of Figure 4, but does not have the stepped profile; peripheral
cavities 21 on both sides of each package so as to allow the encapsul ati on
of the lateral edges of the packages sinjg.ar to the enbodi nent of Figure 1
and 2; and front and back side cavities 24,26 |ocated in the 30 front and
back of the ckages i.n _i.he | y. dj i ! e

suppl i ed. g‘ﬁ?e?jng afqlgﬁq{lga@%}égﬁlp g‘%egg&%g\?? ?Ifafgrs%o%&gw%\%vg%g? bt he
encapsul at i ofhegf micdisehip @vicedNtht RRGUme itiESoih phadlekiackegesessFdihet he transfer
moul di ng process, a nmould or noulds (not shown) can be cgli;%i ded whibch cover
at | east thearsangbment aceqriling toFigune ¢ cpmpeipes ay legptarine RUGHe qyiges d 1@ be, ¢

| ocated as external coptac f the,packages;: .ater. hS

el ongate andP¥X# 1p ‘E)arﬁ"{ ﬁ?ég'éﬂagF%ﬁ?"g‘ﬁg%?_ P %aés:l%%ﬂfpt p%tﬁ9§§ttq%%ugh t he
first andsseqaods fig nfnERastech B P GHibaB8Row iRy mofilepfdevi ces. Tt
conprises each one first opening 15 per mcrochip device package. The first
openi ngs ext giighgement. t he outer side of the interposer 7 through the

interposer 7 to the surface_of the correspapdi ng, m croghi J.ce 1.
Further, the int eTb%Wqueézﬁﬁﬂie%n&%n%ﬂ%nggPﬁ%} 54 egéﬁgﬁ'g‘%e openi ngs

17 Tocated i | %4l | e i thieratds'tid protaction BF B pigatitg e
package, in gagﬁyég%ﬁeﬁ%ﬁcpvﬁ% O%rﬁg:érlg}:#%g%aeﬁ%e pgcl?age%, and behlpnd t he
second ni cr oghpAkaesi ERwWeRek agmierpdsk: seysistiag of o phmality of pattscandadsed om t he
outer side of the Interposer 7 through the interposer 7. The separate

openi ngs 107 asteil) Theintérposer dwomprisasiagrapatturg il with several FRertues FPE8AY ¢ he
material source 22 through 15.. . 1 e bhd6f the ti@o&apd! | ng
and the dii rWg‘ﬁ@’b‘ﬁ?scg@elﬁﬁ%rﬁgﬁ?ne?%%g%%Q%ifﬁg%g%%t%?%egeod by four tie gars 19

in total, |ogaies canhrdRtnRmgaRirsfopehiagf61is tachipackapgarehSvitnaicrosre of t he
separate openings 17. Wien the material fromthe materi.al lgourélg 21s
suppl i ed t hr eecgion ehmgate pestangieawith pamded sorpense Ahg first 9eHRES forft [éﬂ‘%te

openi ng 17 ich is,|ogated .next_to t . bef ore
it reaches \tAﬂ@qqterrs‘E‘lef(ﬁl?ﬁPp aE %%ﬁ‘g%%ﬁg}hégﬁg%ﬁog&ﬁﬁga%ﬁ%gé {91;1%8“ r st
opening. 15 _TRACEbANiRg ribiBellip dbvibd1 Mk aiicRimpia o ol inidrochiy fivices épadat e -
opening 17 a al'l ow %t er filling material to_reach the pe_rl? er al
cavities 21 Wefahe regiensom the safasiofighid partisuletmisteshin Jevice 1, ight g padsor ¢,

t he peripheral cavities, 2 an. h vi ded with Fci : |

encapsul at e B ShoWRIHbp q&\??‘&%‘ﬁiggﬁ‘aﬁa gE%reﬁﬁ?ﬁepcgggé]@%g%gg}ﬁﬁoat er al
si des duri ng gt Reeli@Rnia"r R0 (R RiGEep dovitdturfate f dsaotllow tixohi eved by
t he separate opening bet ween the two aligned mcrochip_devices 1.
However, it abess b thechiptpeds 3 fram theeuterside fopsidehthrough the st epeninggar at e

opening 17 is greater, than the | h of the separate.o i sn.f ront
of the fi20t AfHezpBangipg 9’8\}?‘6@"&“?&%5%8% thdhs Iﬂbcr(gcg‘é%%%mn“lg g%@%’l‘%&d{g\%%e 1.
By adapting th f RY) hRtGfrovidePdtdl BPtomBetd Yo by

adapting al s%’ grr&g?ljtagp%%pfl@eﬁléma?%}ﬁ{uﬁ%ﬁdgngth ofothee first openings 15

the filling efe g padsd dndas cdfespbndiag eRctrivaljeterpdserpnds 150 petocdentietiVed t o

achieve satl ifOI?I(l:;C? gz%(:hfolnle Iolf 31% cili%spualdg §'with c-)n1e50f %eﬁh%?poser pads 6. The interposer

pads 6 are located on a surface region of the interposer 7 which faces to said_ outer
25 side. Each one of the interposer pads 6 is electrically connected (connections not
shown) to each one of the contact balls 9 on the interposer surface.
In the embodiment shown in Figure 4, the aperture 11 or the aperture regions
are stepped so that the surface regions where the interposer pads 6 are located and the
surface regions where the contact balls 9 are located are on different levels. In

30 particular, the level of the interposer pads 6 is lower so that the aperture 11 can be



1. A nethod of packaging a mcrochip device (1), said nmethod conprising: 5
- providing a mcrochip device (1) having a first electrical contact (3);
providing an'interposes (7) with a second electrical contact (9), with an
aperture (11) extending froman outer side through the interposes (7), and
--wWth a separate opening ( 16, 17) extending fromthe outer side into the
I nterposes (7); arranging the interposes (7) in the vicinity of the
m crochi p device (1) so that 10 the firstj.el ectrical contact (3) is
accessible fromthe outer side through the aperture (11); electrically
connecting t first J 0 | 15 |@etrical
contact (9) ;ﬁzergd'll ﬂf’ t?’l tPig%eS’E% é]fetﬁgé)ué?c@g%%%%n iﬁt)u)e %vxlﬁ'{tﬁbﬁ%gﬁs ZI gg?ﬁ%’a@?y
i nsul ati ng naveitioalis 63Blimied tbthispaiticafae embodinttinh gRathéreothenstepped iprafilesat i ng
material (25) is supplied froma direction so as to pas thﬁ,rﬁgi on of the
separ at e opedfithginterpaser sq thap thesy are different spdacedpvelsgre possitle- (#452al50 A net hod

according to claim1. w.th an el ectri |

el ectricall ypczlsgﬁkeet&pr?wge £ PRLGTPOSEE W Src%gh%&g%ﬁﬁégt’%&(og%%@as \%%eléée)dlt%p?%e
connecti og (fd sont S@scelléihd 1 cOhtaEtdalll Br Sthv 19 Pes(of xferial contadis (d3gomper t ur e
( 11 ) and further extends outside of the aperture (11) on the outer side

of the interpasgde iowmindhewiesigns aceonding dmFigard bte P5) i s encapsul ated at
| east outside the riure 11 ). with insulating material (2 by transfer
moul di ng. 25 3. | ATHOGISES Gt PRt o4 B et egioRl i reriefd by 8

puiding. o 3. £ TE T . € o
el ectrica yt}a)l({g%q ﬁ@%}d@kﬁ%@bwg ﬁgét%gexﬁﬁgﬂls.;%hch%rfagelezs&ﬁﬁmg t@b the

I nt er poses ( an e mcroc evi ce , SO as to encapsul ate at
| east a par t tiobartl9ewhioh extpnd fem(ohe sidedrfdhe apeeture Idrtodhs gppoeits side o as tp, and

wherein the separate opening ( 16, 17) is di sioned. and 30 grranged so
that, durlOngeammectthepmasHe ARRTIUR siges {5 that ﬁ@ﬁﬁ@%gﬁ&?&qpswnegé) f1 ows

16 al ong t g, Qb SR ANRIOE1d b LERGRES: 1) BRPRId dbhd opbhink. 16%4hiéh et hod

according to any one o erein there are a plurality of

separ at e apegiteHde2lsoiiom ke digerfside ofdhevintdepdsbre? direwglr the aitérposenJud #iei ng
material (25), 5 wherein the apertures (.11 5 are aligned in series so as
to form a pasfigelerpl efghemieraehip detigesthel eraiyg $bodtmentat least opgialy i a

s arranged PReEoRETPri Spe RS SR Rirbud G ABhecE RERAY BRETROR {0
5. A net hed @ecatedibig it ReYnteResef Ifbéth Bmbbdintents thebeord opdrieg Hpaottasr e
(11) forns at |east one fassagewaﬁ ext endi ng_al gng the outer .side of the

i nter poser (bilisiog meappinsrder toisbilise theaflavn of hianid py @Plt‘E‘QB‘PUIf‘Bng)ﬂaﬁeﬁPbug h
D T R SuRETL 1 g WIS 1 15: SRR RSP 1) 1
the tie bars 19 act as cross struts for the aperture 11. Therefore, the dimensions of the
first openings 15 and the distance D between the contact balls 9 on opposite sides of
20 the aperture 11 are stabilised and the handling of the interposer 7 is facilitated.
The aperture 11 forms a passageway for supplying encapsulating material or
filling material to the aperture regions. The passageway is elongate and composed of
a series of succeeding aperture regions according to the embodiment of Figure 4.
Another embodiment of an interposer/microchip device arrangement is shown
25 inFigures 5 and 6. Figure 5 shows a top view onto the contact surface of the
arrangement where the contact balls 9 are located. The interposer 7 consists ofa
single part and is provided for the packaging of two microchip devices 1. The
arrangement is similar to the fan-in design, but the resulting two packages of the

microchip devices 1 will be divided after the packaging by separating them along the
30 package outline 8. The aperture 11 is elongate and extends along the edges in the



passageway. 6. A method according to claim5, wherein there are a plurality
- of separate openings ( 17), each located next to the beginning or to the
end of the passageway or of one of the passageways. 20 7. An interposer (7)
for packaging a mcrochip device (1), conprising: a plurality of electrica
- contacts (9) on an outer side of the interposer (7), for electrically
contacting the packaged mcrochip device and to be electrically connected
with the mcrochip device ( 1), an aperpure (11) extending fromthe outer
side into the interposer (7), wherein 25 the aperture ( 11 ) is divided

into at | east openin ' '

t he openi ngscegé'\?,loeaﬁﬁ%)ﬂbs%ﬁflﬁgég&%hgmsﬁ’één@@r %ég'gﬁdsfdhﬁe}e?é]q[age}ﬁggglgrﬁp%r’%rﬁit nof
order to alloWsliisdiciaea 8¢ aitiddbat 9 Whithis tocatet half day bewsvegr the dpen and phit er poser
according to claim?7, wherein the aperture (_11) is divig d b 30 bridge
(18) whi ch ctheapertse dp fushe wpapébottere i Higaee Y anshin the front age %ﬂ\‘ﬂ( %rﬁq%‘i‘r oses

according to claim?7 , h ' : : '
he.aper tur d8) (Lhepieed 19 et rfnd L e vepREmAbate tce L 10T ! 1
al | ow ng Bhethggﬁtsf?%qi%gl o%lﬂ’?é:&ftér%?deldf thIrpéserDwierdealié eontabubalisp aret r ansf er

nmoul di ng process:. n interposes according to claim9, wherein an
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I nt er poses ( pl'urality of second el ectrical contacts (9), wth an
aperture ( lis)lafng SRGADof Gthen fMlingoit eicapsuliting hatenightot fees thettierhabs®s (7),

and with a separate opening (16, 17) extending fromithe outer side |
i nt er posd® {When thednaerial issusptied fram ang g theiwpe eQ%)oer mn&eglclt ﬁ;:“gzlﬂl,’gto t he

connect the first electrical nt act | : ' i i t he
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the microchi g dand 66 éfithe second openings 16 of the embodiment of Figure 4, i.e. it

stabilises the flow of the material to the aperture region on the other side of the tie

bar 19.

15- - Figure 7 shows schematically a process-of transfermoulding in order to

perform the packaging of four microchip devices 1. Each two of the microchip
devices 1 are aligned in series on a supply path of the material to be supplied during
the transfer moulding, two on the right hand side and two on the left hand side of
Figure 7. The flow direction of the supplied material is indicated by several arrows

20 in Figure 7. From a material source 22, the material is supplied through two supply
paths 23 each leading to one of the two areas where each two of the microchip
devices 1 are aligned in series.

A sectional view of a part of such an area is shown in Figure 8 with some

details in the region where the supply path 23 ends. The arrangement comprises

75 several cavities to be filled completely with encapsulating material: the aperture 11
which is similarly subdivided as in the embodiment of Figure 4, but does not have
the stepped profile; peripheral cavities 21 on both sides of each package so as to
allow the encapsulation of the lateral edges of the packages similar to the
embodiment of Figure 1 and 2; and front and back side cavities 24,26 located in the

30 front and back of the packages in the supply direction of the material to be supplied.



at .l east one of the conductors (5) extends within the aperture (11); and
the aperture ( 11 ) and the separate opening ( 16, 17) are at |east partly
filled 20 with an electrically insulating material (25) and thereby the at

| east one conductor (5) is fixed to the interposes {7).
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behind the second microchip device package. All separate openings 17 extend from
the outer side of the interposer 7 through the interposer 7. The separate openings 17
stabilise the flow of material which is supplied from the material source 22 through

15 . the supply path 23. Further, the handling and the dimensions of the interposer-7 are
stabilised by four tie bars 19 in total, located each between one of the first openings
15 and one of the separate openings 17.

When the material from the material source 22 is supplied through the supply

path 23, the material reaches the separate opening 17 which is located next to the end

20 of the supply path 23 before it reaches the first front side cavity 24 and before it
reaches the first opening 15. Therefore, the filling material partly fills this separate
opening 17 and allow other filling material to reach the peripheral cavities 21 before
the first opening 15 is completely filled. Therefore, the peripheral cavities 21 can be
provided with sufficient material to encapsulate the microchip device 1 and the

25 interposer 7 on their lateral sides during the transfer moulding process. A similar
effect is achieved by the separate opening 17 between the two aligned microchip
devices 1. However, it should be noted that the length of this particular separate
opening 17 is greater than the length of the separate opening 17 in front of the first
microchip device 1 and behind the second microchip device 1. By adapting the

30 length of the separate openings 17 and optionally by adapting also or alternatively
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separate opening (16, 17) extending from the outer side into the interposer (7);

arranging the interposer (7) in the vicinity of the microchip device (1) so that

10 the first electrical contact (3) is accessible from the outer side through the aperture
(11);

electrically connecting the first electrical contact (3) with the second electrical
contact (9); and
filling the aperture (11) with an electrically insulating material (25) by
15 transfermoulding, wherein the insulating material (25) is supplied from a direction

so as to pass the region of the separate opening (16, 17) before it reaches the aperture

(1n).

2. A method according to claim 1, with an electrical connection (5) so as to

20 electrically connect the first and second contacts (3, 9), wherein the connection (5)
extends from the microchip device (1) through the aperture (11) and further extends
outside of the aperture (11) on the outer side of the interposer (7) and wherein the
connection (5) is encapsulated at least outside the aperture (11) with insulating
material (25) by transfer moulding.

25
3. A method according to claim 1 or 2, wherein the electrically insulating
material is also supplied to the exterior of the interposer (7) and/or the microchip
device (1), so as to encapsulate at least a part of the interposer (7) and/or the
microchip device (1), and wherein the separate opening (16, 17) is dimensioned and

30 arranged so that, during the transfer moulding, the insulating material (25) flows
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of separate apertures (11) to be filled with the electrically insulating material (25),

5 wherein the apertures (11) are aligned in series so as to form a passageway to be
passed by the electrically insulating material during the transfer moulding, and
wherein a further separate opening (16) is arranged in between two of the apertures

(11) along the passageway.

10 5. A method according to any one of claims 1 to 4, wherein the aperture (11)
forms at least one passageway extending along the outer side of the interposer (7), for
supplying the insulating material (25) to or through the interior of the aperture (11),
and wherein the separate opening (17) is located next to the beginning of the
passage;;vay.

15
6. A method according to claim 5, wherein there are a plurality of separate
openings (17), each located next to the beginning or to the end of the passageway or

of one of the passageways.

20 7. An interposer (7) for packaging a microchip device (1), comprising:
a plurality of electrical contacts (9) on an outer side of the interposer (7), for
electrically contacting the packaged microchip device and to be electrically

connected with the microchip device (1),
an aperture (11) extending from the outer side into the interposer (7), wherein
25  the aperture (11) is divided into at least two openings (15, 16, 17) and wherein at
Jeast a first of the openings extends from the outer side through the interposer (7) in

order to allow the connecting to the microchip device (1).

8. An interposer according to claim 7, wherein the aperture (11) is divided by a

30 bridge (18) which connects opposite aperture edges (13).
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between two of the apertures (11)along the passageway wherein the openXm&k 6)

extends from the outer side into the interposer (7).

10 11. A packaged microchip device, comprising:
a microchip device (1) having a plurality of first electrical contacts (3);
an interposer (7) with a plurality of second electrical contacts (9), with an
aperture (11) extending from an outer side through the interposer (7), and with a
separate opening (16, 17) extending from the outer side into the interposer (7); and
15 . - - electrical conductors (5) which electrically connect the first electrical contacts
(3) with corresponding ones of the second electrical contacts 9);
wherein the interposer (7) is attached to the microchip device (1);
at least one of the conductors (5) extends within the aperture (11); and
the aperture (11) and the separate opening (16, 17) are at Jeast partly filled
20 with an electrically insulating material (25) and thereby the at least one conductor (5)

is fixed to the interposer (7).



