;e3e" ( *164"T"X 124 July 2004 *166166* PACKAG NG OF A M CROCHI P DEVI CE - |
Thi's invention relates generally to the field of sem conductor deviLR1y2004
manuf acture and nore particularly to the a packaging of mcrochip devices
with integrated circuit chips to be used in an electronic assenbly, such as
a printed circuit board. In the electronics industry, the g -

smal | er el ectronic devices which performbetter at a | ower ciwglum&@@wm,ﬂng
This is especially true for the portabl’& 10 el ectronics and

conmuni cation. s sector which has undergone recent rapid grow h. %6
particular, as a result of the decreasing size of mcrochips and the

 nereasing density of ePACKABINGIONEMRROCRE DEYIBEANCa. here is a
strong demand for very Sma M Crochl p packages. es for conventional
pack aging of mcrochip devices are thin small 15 outline package (TSOP)

and quad flat pagk package (QFP). These packages have fixed package sizes
wi th respect toaf}fiégwe’&ﬂﬁ?éfel(%ﬁsgéﬂ?féuh&théﬁé@t iseraicondusteralesictor cont acti ng

t he packed g i i i i ' Wth.reduced sizes of

mcr ochig; ﬂl He tech%&cﬁ\é&eféaq#@%l %;ftg@fs %¢k3%3é¥g%?r8%§ﬁg§?%xg ave al so
been i ncr edftegratddrifoait chipsitdbe usehen &l SleétidnicddsshBlpaduchat i phigRatcheap shoul d
be as short as possible to avoid d ;lay in the transportatpl on of high speed

el ectri cal bé’i‘ij’ﬂal s. Usually, the mcrochip device conprises very snall

el ectrical pads n.th urface the.mcrochip. It is known to
connect these ellégﬁ%ﬁ%grpglﬁg&d%ﬁﬁ’ et?\‘ées‘g?f @fPﬁ%ﬁf e@(ﬁﬁf’%’& V‘G‘Fs‘t"ﬁ’é package
usi ng very peffotnh bitter @ba [owdr cEst ROSYHORD; )Mis%&ﬂb@ﬁﬂ?ﬁ%’éféﬁhgg?ﬁé’d?g automatic

bonding, TAB). In 1 Both cases these conductors are very delicate and
shoul d K §lestrariceandayiselesstcommunications segtor adich hasundérgone rietent sapidiown t o

id t | el ectrical inth h c f_pi bal |
Do al | ow eBCt KEpalclet s  F3us 3F e desieerita ot arismetiniaad techi p £ rom ¢ he
out si de of jRpckmgRlendity FFRldcBbRic FRTHBEL PG A k& Bherk REa &) ({ehﬁﬁéyog F&gds are

contacts on theﬁgo m crochip surface arranged 'n a certaclﬁf%I nd
t her eby adapwethallonigrashipgiatkages. 24 July 2004 -2 packagi ng met hod. A cl ass

of packagi ng nmethod i ch covers sych, techniques is, called Chip Size
Packagi ng ( CSP) hx%@S%rﬁﬁmfe&nPij Bmetot GHex &“Eép"lﬁ%s e tan swpll ¢ he

I nstituse bediné Phcka {ﬂs@#iaﬂa afiniankegick eﬁt{ﬁi.r L& pabkddh hsve( | PO the
resul ting package sigﬁ) ace )ar eg I'S n?tcl g?a}aatgger hgnq?é%ptgf%séb{]ﬁvg m crochip
surface ar tixed packagetsires withirespeetstolthe mumbea ok exjernaleledBiil komtadte fegont act ed vi a
exposed external contacts on the package surface. In a new subclass of CSP,
an inter po%‘gﬁtac\%i“gﬁ’ea?aﬁ e Ibﬁg’é%&‘@%hﬁfrp% f¥cts is used for packaging.
The external coWhth bducdl SizbLSEhR ; i ] ) ses which
has an aperture extending fromtﬁogﬂ%u‘?dgﬁ Sl (%altsrh?%lfgﬁnFS%r%&?% rposes. In
par t i cul arpackigingpavetalsocbehn incrdaseds Ha perticiilas, the eldavical sighabpath (engthdow

20 should be as short as possible to avoid d:lay in the transportation of high speed

electrical signals.

Usually, the microchip device co mprises 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 vt ry small wires ("wire bonding") or ribbons

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

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

30  microchip surface arranged in a certain l: yout and thereby adapted to a specific
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chip scal e packaging, wCSP), but it nmay al so be open on one or nore than
one of its lateral sides. The interposes is arranged adjacent or %Jtuﬁlezom
vicinity of the mcrochip device so that the electrical contacts e
m crochip surface are accessible fromthe outer side through the aperture.
After tl .at, the contacts on the mcrochip surface are 15 electrically
connected with the external contacts on_the outer side of the interposes
using el ectrical conductors. At |east sdme of the conductors will extend
within the aperture and wil| be encapsul ated afterwards by an electrically
i nsul ati ng PAskegipgmethpd; A elasy of paekags @ methedspvirsl covess sugh teshnigyesigvant ages:

- The condu C I pg. tykcal c cts.on,.the

m crochip 2‘%‘&@% rdfh gé:]gl{zgmp%ﬁ{agﬁ%%e})sg%r}rquOtr@g%FAa@? él eféxglﬁiogg?gggtas §bvre§} b¥ hort,
especi al |y thé Iistieute dsdnRfcohhié:tinpahd Pi KapingBMotlboait Cik@E8 (IPT)theres@ih@ct s on
the mcrochip device surface. - The external contacts on the outside of the

i nt er poses mackagepurfaerarexisawt greater thar 1 Sdimessthe mierschinsudanstaset s on t he

m cr ochi rf.ace, during the connect.in rocess.. Therefore, the arrangenent
Can be vr yPitRpdas tesubfe badtasS et bk STl Ste: ByeRkeoRitou at i ng
material. -ghlRg g&aggglﬁ.kacg_ont acts of the pack age can directly be connected
to contacts of 8 oard. Further, the mcrochip device i ; |located on or
near the opposi tla anew subelasy oft CBP, pa ik exposes withsa ploradity afvextdreal rantaots is

possi bl e heat ,di ssipation_to the anbient. However, the positjoning of the

i nt er poser W& frippekaging nehesxiernal ppa degredacated on At o sﬂf%rqfdh?md very
precisely. : j : ' i.atd f i hed 24 July
D004 -3 pod st Sfich KBl arekbicdtBl o AR e SAFATAGERA R, |

conduct 00 S .infetffdséxe rn phitictilagibd fertiiet: ditiegshape ofewirdotv @ TearsWiaddvwig t he
conductors with electrical Ié i nsul ati ngi material, the handling of the

i nt er poser chifscal¢aagkaging WGPt itang: halsy Beppenenymeps more fantong pfiter

nmoul di n result -h,n.contact failure,.o i NG, . | t.,i s an object of
The o o emidteef Sides. 2n 8Bb &G s Arfinebd Sifent BRI Weinity of tlenBRochfl °5C 7t
whi ch al | oveviceko ##@thekldcBi@E torta£6n hB mMiTBBShipsAul dr® Aeceddible $roth fher t her

object of the rover lion to facilitate the handl imr;g of the interposer and
t he m cr ocloufer diggiteroughythengertird. Afftertt ah the eontactsronitpe igraghipsedacsare 1t is a

furth bj ect.. h L i d i ng i 10
bnd o ol v sTEgkisal Gmeciet Sith the BRptoR) et e REGE AP REMS eSS oot ng
met hod of RamkatichitabcdidabBri AR 18RY i S bShOESINERE will kiRl Piitn @iPr i ses:

providing a mcrochip device having a first electrical contact; providing
an i nt er pospertwee ahd wils be enmdpsilaed aftarahrds bytanelectrivally irgnlatipg matarial. 15
extending from an outer si thro the [nterposer, and with a separate
openi ng ex&i‘ﬁd?%s"g’f’%ﬁﬁ?ﬁ(;&gﬁ‘l‘s egqqg’éq?%?_va?ﬁﬁ%‘ nterposer; arranging the

I nterposer _in thﬁe\ébﬁdd&i&der%?q fo‘i’%?ﬁﬂee H%ﬁx’e@léé&ié%&n%é&tsiéme ErobhipSt

el ectrical contact 1s accessible fromthe outer side through the aperture;
el ect r izl kyrferwidcthe egtetriab céritacss canl be déept vay shooh esperially tifthe kdgesefthad

el ectrical 20 contact;,and filling the erture th an_electrically
d Wi

i nsul at i ng 2REERUEE 1sdpeaisd ¢lpseeiths c fsdindhe Dyigrartip deyife Sy St ati ng mat eri al

I's supplied frofya eﬂeﬁﬁfﬁdrﬁ&ti& A8 olif? id%ao?iqg{]i*ﬁﬁséﬁo%gf ol & cdnibctsPRBMAt e
opening before ; 1t reaches the aperture. e separate openi ng, ich ma; ~
be a recesshetdanie sitizes tiotoneactsorckhe hiqugiip siidac2Wuring eiguontécting ppegesext end

t hrough the interposer, stabilises the transfer noul ding process with
regard to dhemefreihe asgeement qapbgiveryt pEP8ehar at e openi ng acts as a

reservojus for t ically ] i ] aresult, there wll
be suf 19ilsci ent ma %?Jlng(#&{o(r)g%f’#Ot%%gﬂégéF?g?%gﬁvﬁ%ﬁa?ﬁ?gt anmount of materi al

has entered t heTapexttabeonba st the packhde danalitetbbeéinngctbdictontdcts &f a
cohesive material, the material which has 30 already entered the aperture

can attr ace bpamnfFarthen thetmigrpchip degisad elocatad omer reap theappositexspraes 9f 2004 - 4
opening. TRus, there will,be.a suftficient.flowinto.th erture, even if
Che T 1ow f PiHegkatg s of I sles R spiniutsiivale iRy iiraube fo BRERMEELcond, t he
separ at e openi NgoRRVer, thekBsifiohRb lof He'i AerpoRérabEtive fo thE hitrdehip abviee mat Tri al
is injected with a velocity which is too high or is injected froma

di rect i30n wiustche peofokmied earyiprediselya Othe eviss velydiktladelistions dfoor thedegiredvent t he
succeeding material to enter or fill the aperture. One explanation for this
effect is that, first, the insulating material will pass the separate
opening and at |least a part of the insulating material is stored
tenporarily in the separate opening. Afterwards, when additional naterial
h. is arrived, at least a part of the stored material escapes fromthe
separate opening and joins the succeeding material. This results in



10 a floww th satisfactory flux density but wth noderate velocity. Apart
fromthat, the tenporary storage effect allows the filling of oth? Tuly 2004
cavities or spaces with insulating material wherein these additio 5‘] y
cavities or spaces may be |l ocated on side paths of the material flow In a
preferred enbodi nent such additional cavities or spaces to be filled 15
conprise the exterior region of the inter poser and/or the mcrochip

devi ces, especially lateral regions al ofrg outer edges of the interposer
and/or the mcrochip device. This allows for encapsulating a' |east a part
of the int eposivamaywgsalt intdostant failurelar g/cd duingge thPceductiss. yFurthertifii s case,

t he separate opening..is. di si oned ,and arranged so.that,..during the
transfer notf?"@féfm ing H&Sﬁ&%ﬁpﬁ'ﬂ?%&@F@C&?&F%W%E@@q&ﬁx 20 exterior
of the interQAsal ARALA the 'iasndnngo%m Rtedpyder Snd¥RE Hirobhip a8 et fPoibE
aperture. The cross-section of the separate opening may have any shape, for
exanpl e t heo phapare the trandermowding Inedy, re ujtiarcentact fadotean gamagings t her, the

separ at e_openi ngI can be sub-divided and/or a plurality of separat ;
openi ngs® can be Tpisci abigst ofthe presens iy :nfipa ta;piexidsaaneshedphppckagingani ngs are

shaped and d t ferahl.v al so an adjacent
part of t helhl(sag)%é&ccg\?? ey‘aﬁ%h égov#s!}?{ %gjﬂ ?ei%cggaécg%’iﬁlxﬂégp §°Sﬂgﬁ‘%”rel y with the

i nsul ating mat ent &la fufthér JBRICO6S A6 Vitel AGiefo fatilitdAethe handlfEest theinfeshsef
providing the separate opening are that the performng of the transfer

moul di ng aratid theemisrenhip devecerduniap iand aber a mansfermaubding pragess- t he ni crochi p

device are faciljtat sinc e.separat e opening 30 st.abi.lises the flow
of insulating ﬁ’&t BA _eré}l?!jwf#al?? “ﬁ@ﬁ)@m? é)sqff)ﬁﬁg? cggfﬁpgf‘éwgb’?t?p??eénsfer 24
Jul'y 204 -aﬁd%HhééﬂaadinFfﬁﬁcﬁa?g&ﬁini&a&#&a@vibé protected agai nst damage and
can be handled easily. I'n a preferred enbodi nent, at |east one el ectrical
conductor i s prAdcdelingly thefdlowiiganetl bd af pgckaging @snictdebipfdavie imnd sec end
contact. The concimg;or tﬁx%ends_fromthe m crochi p device through the
aper t ure amfPRASFG heft® BRYCHBYTPYEST de t he aperture on the 5 outer side of

t he interposer. gi-h ' [ apsul ated at | east
out si de the aperptwl}’rl{laﬁgﬁatlﬁ%%@g&g%ﬁggﬁgggﬁ}gﬁ? %#g%s g’r nmoul di ng. During
t he transfer nopraiidigg tahénterpbset pather s« oond dectried comtast] withah laperagyer ed by a
nmould so as to forma cavity for the insulating material which is to be

i nj ect &P i AriEnding fogy aq qutensider throngh h * infRapQssT,iaRd Wik a SeEYA{SPeRINE he openi ng
and addi ti : i . i..d outer side of the opening so
as to prov?g@h@ég?@?{e}lﬁ?ﬁgegg?gﬁﬁgﬂ%ﬁf?e?pe gll’encapsul ate the at |east one
conductor. In a ffaag@ptecdinetbaet iehe vicidigrdof the migddhipdeiapsrtasteh@per t ur es

or separate aperture regions to be filled with the electrically insulating
materi al , #iFeelechicaheoniastisiageessiblefrome ghepierpide thyough & apstu i e ¢ so as to

ur i ng tno. i anter eyRGrARASEE MY ks foRt bl th e PO b 0" 7'

arranged i podigdtv@rin two of the apertures or regions along the passageway.
The further separate opening stabilises the flow of insulating nateri al

i nto the secondfillpngrthe pperiure witk aneleai ically insulating materie] bietangisve. In a
further prefersed enbodi.nent ., .t he a%%erlt.ure Eoigs atd.l e?st one,_passageway 20
ext endi ng SOBIfP% RECEE e 107 {pting MAtgrLiliy ubPREL EPm Q AIEECHiOn 50 8T 9APS o wher e
the apert ufiR réib bfithelsBpR4t8 Bpérit bétbrT iPRAEKes theldRrtBRS Sageway al | ows the
insulating material to be supplied to or through the interior of the
aperture. |n thThe sspaui opening, whizhgegabeaa recegsdimit dges ot lestead duongxthet o t he

begi nni,ng of the passageway, This, |pcation allows for artjcularly stable
Flow i oo IifPeisE YRR extsad fpoughiihe iNaPOSHSIARIIRER the toRsiebmablding o pi ural i ty

of separ al 6qBRRRiftfRgads BitedXif hERCAC First, trd BBrhEUpBhPYces hO Lhe end of
t he passageway or of “one of plur passagewaysS. A Separate opening next to
the ei .d mkervbie farathes algewiayllyainsulatinggr nickial efss 4 resalt,aharp méll ®e bufficleng of t he
aperture or the cavity. One explanation for_this is that the 30 nateri al

entering tRateriabodththe aperbne when aifirst « roupt efyugexy)ihas gptgred dhe anertyre: he

succeedi ngEspecially if the insulating material is a .:ohesive material, the material which has

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



24 July 2004 -6 material. Thus, the velocity of the succceding material at
the end of the passageway will|l be decreased and the deposition of najgu&re&oaol
in that region will be enhanced. Further, it is proposed to perforzr'/f‘\ 4
steps of providing a mcrochip device having a plurality of first

el ectrical contacts; 5 providing an interposer with a plurality of second
el ectrical contacts on an outer side of the interposer and with an aperture
extending fromthe outer side through tée interposer, wherein the apes lure
is divided into at | east two openings by a bridge which connects opposite
apert ure edepesingarlihasdherg withée ialufé‘ncim'sﬂowanitjoabeﬁ}ierﬁﬁb eh@ ifitterfsh fiBndevi ce
so that the first, 10 el ectrical contacts are accessible fromtl a outer

si de t hr oughmaeriplsiouce is temporandy notsut fifienti Sgeondqthg Smfitﬁgpﬁlﬂéﬂ‘,%qﬂ? Likg
connection e ri.cal ont acts and

t he secondsaﬁeg%%/@?lgg e@gﬁ%g%%@glaﬂag?lgpsaﬁgﬁp%%{e etl?cétg‘?'m KdRY ding of

t he i nt er pddgh owis dnjedted fremmd difeetién Whilsh wieMd eRult & élﬁleeisB‘flodeﬁgﬁeréfoE@ngt hens
the : nterposer in the region of the aperture. At least in the region next

to the b?i dyevent te sueoseding steriol toramée #r filldhe aperties. dpemwpgmaamefwnhnbl e and
do not depey apdl. of .t ter ser ecially | bot h
openi ngs are ﬁtsltsag} ef1r[¢'(}0ﬁlﬁe %“9%“}?8 "Ht?%ﬁ V‘@Pé’ﬁs F%%ﬁp &?fc‘f@ taﬁ # second
el ectrical éﬁﬁrﬁ'ﬂﬁlﬁsulé’tﬁ% xﬁateﬁallls §tMreUSerﬁb&4ahl‘yﬁ%ﬁ@ée}smm&gb%ﬁmgonpaf ed to a
non-di vi ded aperture with the sanme or a sSinmilar cross-sectional are. .
or di mensi @“cf@rwﬂudsmhettmdmm}rmatand hos atrhved sa deasta pareof the stetedanaterigit s on
the outer side o fr ng i nt er posey ar tLn&stabl . Therefore, the failure
rate for cG&NPRES Y Ha° SFRARR nipg ap d:‘HPg SYse 198)“@9‘&‘"@? nkhis gesplte s, such

as el ecigi 5@%}2: P S Iocat ed
as neariqas%gic?svg?ghgatlso q@?gggl@gﬁlwc&ﬁiﬁéggﬁ cts EQ’[Fner qP%trtél in a
preferred d¢oryputanysstdragedffacealiovisitie filli gtofoden cavgtiekadrispaes avithdndidgingng area
to be used forah ating th.e electrjcal conductors, the brijdge ang t he
nearest ondalrial whewsinhese additional faliith 's P Spaces maybe logated enisidg pathsaf ar e

| ocat ed soy ehrﬁﬁtextxﬂ?lor di stance is smaller than 3 tines, prefera ly 2 tines,
t he average d stance et ween the conductors in the connecting area. 30

Preferably, aft &faphferfdentoidinint eiich dditfdnabdaviies of paead totRMIRGL S, at | east
the first 24 July 2004 opening is filled with electrically |nsuI ating

materi & b§omPHEIeShR exteenTagiag of thednterroner and/or the mievashin davicest is further

proposed t erposer, fo acka devj ce conpri si
ng: a pl urgﬂ%ﬁﬁ%?a? & 19%1%%1 ng SHEL %({’598ﬁ&5 %P%?ag%éﬁ’ﬁfﬁf’wgmpnterposer
for 5 el ecaéwe@ITmS ﬂwwsa@fbﬁtﬁﬁédm RaE kASOOpdH SIRE MtdpsiRY hisfodid to be
electrically connected with the m crochip device, an aperture extending

fromthe ~maupehip devies. i Preforabiy mﬂtl%%p&sfb@ sepamer epeningrie dipensioned and di vi ded

into at le erel a first th ni ngs
ext ends fr%?niqg% 8'{‘?’gr ﬁ%gl rlf‘i’ln\é%ﬁwo{ %ﬁ*iee‘P e mae ?13{% Stai ‘%ﬂptr%w the 10
connecongextéridrive tie 1ﬁfeﬂfd@bMﬂ)tlﬂ€eernlcP6&ﬁﬁaab&eVbef6£@t @9&&:& HeSpbudi Vi de @ d
by a bridge which connects &nlomte aperture edges. is further preferred

that there ~ relke gpsssgctionoishe s¢paratpepaningsnay eraayrshapeefoapgmhpllees are
AT oned | My3Shingraidit, 5% Skl 87 o B2 PR, diepatard Sheting can e >529° "

sub-divided and/or a plurality of separat : openings can be provided.

Preferably, the separate opening >r openings are shaped and located so that
25  the aperture, and preferably also an adjai:ent part of the same cavity to be filled, is/are
filled completely with the insulating maerial.
Two major advantages of the proposed method of providing the separate
opening are that the performing of the tr. nsfer moulding and therefore the handling
of the interposer and the microchip devic e are facilitated, since the separate opening

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



15 electrically insulating material during a transfer noul di ng process. An
opening which is located in between two of the apertures al ong th%4 2004
passageway nmay be provided, wherein the opening extends i nomthe ouItu&yr
side into the interposer. According to the invention, then ~ is further
proposed to provide a packaged m crochip device, conprising: 20 a m crochip
device having a plurality of first electrical contacts; an interposer with
a plurality of ; econd electrical contaéts, with an aperture extending from
an outer side through the : interposer, and with a separate opening

ext endi ng f mopiding theufirel padkdge isratetthd against dpmsge andanad be hesdled eaily.
conductors which_el ec%ri cally connect the first electrical contacts 25 with

correspondi ng onbk? Beterid embpdimeng ab kst qng elechicrheangductapispspvidedye as

i nt erposer | . ] [ Vitee; ng._of. t he
conduct ors %%l%%@l&ﬁ? f#ller(fE ?ﬁgﬁgtpag? % %c?'glﬁ cgrrl\tg&t F;Igl%gger cho‘r%geﬁgeg X ﬁ'ﬂlg tg%par ate
openi ng ar emédrodhimdévigsthtdughfthd dpeetuid tnld famhezlek@hds Gabily tHenpetaeiopghdrat er i al
and there ~y the at | east one conductor is fixed to the 30 interposer. 24

July 2002 _epterrside ¢frthe ivierposey-ehnt thisrenijodimens, the eondwstor issadapsylaeat of
-1initat] | i th ref th : i n. hemat i

G i ngs. 1 S ARRRE Pl with i ARG b2 bt SRR Yy e 1 or ent

packaged N gaRfRinfoultENE q&aﬁteﬁmEérgﬁa@fb. Aot IERVBartly cORESPRES bBIddostd part of

an interposes positioned on a plurality of mcrochip devices; Figure 5
shows a vi efsrmntcavithérteninadating métade. whiclis to be énjpasdmntattiecavits ar r anged
next to t Lcrochi p devices ; Figyre 6 .sho .crogs-section s .long line
VI-VI ¢ hr ouRRterahD dhe cavi vl opriseihe openine nd sdifipnally comBtiss SuReHeR | cal | y
an arr angeni odtér sid\FaRSspetdg o 4386 Bovitle subfidicHt Spde &6 BN s by
transfer nol ding; énd Fi g?}%e ggi&s a gr osse-ssecl:ti oﬁ%zf&v(lge \t/}b%f&ggﬁég%tesof t he
ar r angenenttheft IEasjonecahduttor.Fi gures 1 to 8 the sanme reference nunerals are

used for parts a}nd feat ures %ﬁ having the sane or simlar functions. Figure
1 shows a cross-@&dueigred emp @ﬁn‘aH‘eé??ISﬁB’é%éﬁPafﬁﬁetaﬁﬁ&“ﬁﬁ T SBMRIS devi ce 1
with an int : i Ling: J: . Ik oses 7 is
fixed to t fEeHEZE ‘é?%g S\ﬁlfé’g @&ﬁggHéﬁ%@i&g&g@ﬁ%@ ‘g’gﬁé‘g’]\%‘e%f he width of

t he mi cr ochipprtatey bgibnk sregilighédin sefi@nsotd3ao Yorfit dipbagdehay tdbeparesEsy 7 SO
that the ec{gés of. 20 the m crochip device 1 %oj ect outward: on both sides
of the M cribeelegrigally inaylatingapaterialdugiy g shejeanster moldingand wheremacfurther t he

m crochi p i i .t | nt I N: 3qare provided
where the %ﬁ%{dé%ggé%s %'%Ehgteagg‘%%fl b%g%r/%? g?él%%%gﬁtér;s gﬂlleeglé)%ggﬁjﬁg%ds 3 act as
el ectrical pagsagéwdys The farthiarsepatelopeming babitiedithe flowd iubfing infaldriatonnect i on

of the mcrochip d ;vice 1 to the interposes 7. There is at |east 25 one
el ectri cal eterlesecondnertyredng)similanwa’ as deperiheg@bexs. surf ace (on the "outer

i de" 10 of the,j 7). | hi d.3. T t act
Cocat ed on t ho. ShPFSIE Bt arttosfRE 8. B0 RRerhRE rlins St FRG EPOSSESA ©. Lse
1. Thi s20"eaR&ndiaghldnBehEiter SROSE tBe 9! é&?(i%?ﬂfe%fdc%cﬁﬂ whege thebsdrRps es

surface are : facing towards the same direction. Each chip pad 3 is
el ectri cal leytendmtheangbdhe intepprse)f The pa sagawayadlows the iaswating materialtobe 5.

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 apertu .

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

A separate opening next to the e1 d of the passageway also contributes to a
complete filling of the aperture or the ca/ity. One explanation for this is that the

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



30 Further, each of the contacts is electrically connected with a contact
ball 9 on the 24 July 2004 -9 sane interposer surface by an ele%%ﬁiqum4
connection (not shown). These el ectrical connections are parts of gty
interposer ''. The contact balls 9 act as electrical contacts to allow the
el ectrical connection of the packaged m crochip device 1. The conductor
wres 5 are encapsulated in the resin 25 which can be provided by any
suitable 5 process, especially by potttérg, dispensing, printing and/or
transfer noul ding. The resin 25 encapsul ates not only the conductor wires 5
but al so t matedideThos, thdrelovigrofchd succadirpandtedaldit te ehblof tHitREPRESRay 7 SO as
to nmechanically stabilise the package and so as to cover and electrically

i nsul ate t H8lldRidscrsaed and the deppsitionsof matesahindeat segiomwilshoeuinend. the
i nt erposer surface n%}mércPtgggroﬁéggéé%?@%ﬁgégéggogackage desi gn accordi ng

to Figure 1 represents a ¢ ackagi ng) which is
called fan-in d%ﬁé@dﬁngIhﬁcﬂﬁﬁip%vié@%@ﬁ%%ﬁﬁalﬁr@li R fiedt CROGRAEGntRAOWN i N
Figure 2 represer is another class of P, called fan-out design. The
fan-in design diprevédisg an drerposee withra puraliticef sgeondi d¢rtricag condadtoon e
arrangenment of the.contacts on,the surfa yes of.the m.crochip device 1 and

the 15 i nt QFi5HEGp ofhfinteposerand yi Pspps Xiandipg therateriside: he conduct or
wires 5 or ylugd feinBRBi@ PR e mrd 8 diided iRt 4 ' roups of
contacts are lééllgtril%gl?ed g‘&er lt he surface ar e%lsl neag?eagto&{ elsl%}%élggg ges of
t he m cr ochiiggetwhicheonneots dppesiierdpertmosdges;. I n the fan-out design, then ~

contacts are placed. on a . surface region of the_ jnterposer or the

[ 7
m crochi p devi c&TaNgiRg the inferposes adiagen ite theickachip devics sa thas the fist 20
Cross-sget | icvsRiRat f.an-- des) t design
are posl?icb}ﬂg. |gur{ea@§ %ﬁ%@gﬁgﬂ%grgpatg? Ogﬁepflﬁgﬁ#%-a%gﬁag e%‘.fsgﬁfﬁ?‘ﬁ whi ch bot h
t he si de edpsingnahd he back surface (facing upwards in ~ figure 3) of the
m crochip device 1 are covered by the resin 25, Therefore, the mcrochip
device 1 is encEgkingslestios] camectians bptvesn respealivg oaegef the Sist elecirigal

particul ar ck .dn contrast to this, the 25 resin 25

accordi ng {:(.}lon@c}%%%é@g?g%o@?g%‘r‘t&ﬁaeco%&i{smes not cover the back surface of
the nicrochi p dekisg6lubion FiIithEs thethdfd IBAger thélinterfosef atd\r BRMiRRRAGY resin 25 .
is aligned wwth the side edge of the interposer 7 in the enbodi nent of

Fi gure 12, duvéce, pipesthe bnidge strapgthensitheenternpsertin the rggioh gfithedpexttrehate been

described wth refer.ence to . Fi.qure t.o 3..30 Fiqu shows .a perspective
viel r ont%maséﬁn ftﬁtrggl%g%’ft 9 ﬂ}ﬁiﬁﬁe’i tée Agnetisions OFg% agﬁf’é} t‘é’@@ﬂemﬂé"p 48j acent to
a pluralitstaé and 86 A6tieBeritPéh the Bandlin TbfWkSREerpRe Epetibileimaakagi ng of the
these mcrochip devices 1 at the sane tinme or in parallel in one process.
The ar r angepepings atscused tnepnnect Fhayfinsteldctrioalieoplatts edthathe bezand electniealmi cr ochi p
devices 1 to, be packaged.as i.ndi cated by the dotted pac e outlines 8. The
part on thcé’nFch‘h eﬁ%fﬁ’ ity 155?‘%‘8%‘?“@'%3 Wr"%’i‘?@%‘ﬁg?ﬂaﬂ%&ﬂé‘gﬂ%ﬁm&m in order
to Showo! e RARE bt £siffilak 86sA5doRBRETRALor dFfiensi s CARRS AR dimbisidditorifd anger
lent of Figure 4 is a single part. This facilitates't erﬁané I'ng of the

i nt er posesseeordl deatxtat cattacts b chepruvatistie aftheimteapgskrara keptystable. packages.
However, i nt erposes consisting of a plurality of parts can be used 10
instead. T r‘%{ee %‘i‘é‘e Tate ffspnieging,3 Packas @mf% qvirede ¢Biernal apert ure
egions, VRGIEL BuBPalLIBRAL Yoaal Sh BE dEgedgaronds 1S Lo the package area of
one of the mcrochip devices 1. °There Is an elongate first opening 15 in
each package arRrafevibly) the lridpedisRehted ns atpagposiblent tha st elettricar ounded

cor neri. The first openings 15 extend fromthe outer side (the top side in
Fi gur e22) ORtasisgH herséoreip @rnsefemed ombeliment, sibereirthe dstiopening defineses pondi ng
m crochip | C: le.fQ |l hi vices | d for other
eqi ons. orfSresEehreats b8 s BLReTngt o Blero Tl B i b andiB 01
pads 3 ar eesfeoVshe@T thd @edifédl Bomfhiciorsi tBé cériRcting @64 @e focafeddohatlthgr cent r al
package in Figure 4. The interposes 7 is located on the mcrochip device
surface sdligignceds sthallenthand timese pesferab lyl2ctines, epadragadistanes bétweeuther si de
(top side) téwcﬁugh he fi r§t &peni ng 15. 20 After arranging the interposes
7 adj acen PBHNES H UF 5eMIE0& ¥ % es 1 conductor wires 5, or ot her

appropsg at e el eéfetab8), afENHL CorfactiNE N the RsCel QN €658 Gt Rt hofpect ed to
the chip pads 3 and t0o correspondi ng el ectrical 1 nterposes pads so as to
el ectrically connect each one of the chip pads 3 witl one of the interposes
pads 6. The interposes pads 6 are |located on a surface region of the

i nterposes 7 which faces to said outer 25 side. Each one of the interposes
pads 6 i s electrically connected (connections not shown) to each one of
the contact balls ~ on the interposes surface. In the enbodi nent shown in
Figuree 4, the aperture 11 or the aperture regions are stepped so that the

S o o ~ e o o,



24 July 2004 -11 filled up to the level of the surface region of the
contact balls 9. However, the invention is not limted to this par iqukJI' O~r
enbodi ment. Rat her, other stepped profiles of the interposer so t 4 Iuh2004
are differ ent surface |levels are possible. It is also possible to provide
an interposer where the interposer pads or contacts are |ocated on 5 the
sane surface level as the contact b~ 11s or other types of external
contacts (as for exanple shown in the disigns accordir g to Figure 1 to 3).
The different first openings 15 ~ ~f the aperture regions are separated by
a bridge 1l8peaingaeflllebaithelwotriRhlly igulk tih® matRRDby Banstdr mdwd@iighr i dge 18
conprises two tie bar 19 which extend fromone side ¢ f the aperture 11 to
t he opposite si décoopling tathe inventiomadtos futher praposddite papidde ar intespiipesfot3 khat
extend al og%ﬁhe first ‘ﬁﬁggi n% 15. Between the two tie bars 19 of each bri
i ge 18, the& 18 TEED PaRi FIPAE Whi ch extends al so fromthe outer side

of the i nterposShlurhlity6RUHRidalSorltatit£5 PR Sliter siliQoft A idbthbRE Fof €vel of the
m crochip devices 1. I'n an alternative enbodi nent at |east one of these

second opertilgntricatly esntactingghe paddtagdd mimdchipndeviice andgo beelectbicallyonl y ext ends
from15 the outer, side into the interposer. In be th enbodi nents the second
openi ng 16 %QBRecird %ﬁ]cﬂllg{%élpﬁjééﬂ?ga in order to stabilise th ~ fl ow of
liquid or molten,insulat : i i I; . | east
partly fil: theré'falr';1 rturgk@gdlg?tﬁg%{e@%ﬁp%&gfgaillgﬂgﬁaﬁuﬁéerfeg'h%%le@f}e bars 19
act as crospersire Uk dividud ihioeat et tiver ope dihgs dibwhéreinet 1daliea filist@mae ons of the
first openings 15 and the distance D bet green the contact balls 9 on
opposi te s'iqwe@ngsewdsfﬁ@nawewméldmau@lgpalbtiemowan erdlgr tormdlomathed! i ng of

t he int%p%gﬂecZIL#? &g%{i(lzrio%}%t %g.icél'he aperture 11 fornms a passage Nay for
suppl yi ng encapsutating na ePiql " Gr filling material to the aperture
regions. Che paﬁﬁﬁﬁﬁ@ytﬂe?apeﬁtﬁeﬁb?&ieid&ﬂ(ﬁy(hm&Wﬂlidhfcoﬁné‘c@sfé;%‘ési@g succeedi ng
aperture regions according to the enbodi nent of Figure 4. Another

enbodi ment 2pertugeedgeser poser/ mi crochi p devi ce arrangement is shown 25 in

Figures 5 and 6., .Fi.qure 5 _.sh tol view anto.the contact surface of the
ar rangement Me?tésf%eﬁgﬁ%ﬁ%ﬁgﬁb?e TP grq%%%titbagpem%esrw EFpo8er 7

consi sts obp@niéd\ab sug@atm 3615bsis8 aPfoP il AhabPipewiierop aldAR g ithOpREade\ Ut

m crochi p devices 1. The arrangenent is simflar to the fan-in design, but
the res\f t elegtrically inaulatigematefiat duringi aciransfer madding pocdsswidlnl operingdi vi ded aft er
t he packagi hy,separ.ating them al ong the 30 ckage outline 8. The
aperture 11"?‘?@ %F%ﬁ%&l"é{’?}ﬁ%e’éwcé ealg’?ﬂﬁestaﬁ%“£§5_8¥%i’$?“faﬁénay B4 July 2004
-12 centrabrRi®a, RherbiGhé BHEHMOSEMAS 1 MRS duter Rl it HPARFHsBADS 6 are

| ocated. The aperture 11 is subdivided by a tie bar 19 which s located half
way between t heAsp@dingrid thefinvéntioapther s further pmposeddo pmyideracpaokagedm i n
Figure 5 and irhj't ge front and back in Figure 6). The tie bar 19 does not
ext end fr of¥TOPHR 9EYIFS- SERPIIENE] of the m crochip device 1 to 5 the surface
| evel t he oujerf:.Si . o t ntact balls 9 are
| ocat e(?@( as canaggc%ag}gﬁd elg%ﬂ vg%@bﬁ%ﬁﬁ?%?g{st @%gtéjﬁaelrc?ﬁtta e tie bar 19

ext ends from t han mterpaeewithwgllurafitytdfeectndrebechical clendceewithtaa apedtgeel whi ch

is at about two thirds of the |evel difference to the surface_ |evel on ~ he
out er si deSdendipgirpmanqyier sidethropgh thedpterpgser, and with A separate epsing or ot her

filling oreﬁmgﬁs#é%ttwg%%gé%@@%%:g SSer! tie bar 19 10 when the

material IS supp € open é&nds of the aperture 11. Further,
the region of télecteipaichbiidutord whichtdiétt fqadly conmittthelfitst@legtticahéditadte materi al
is supplied, acts |like one of the second openings 16 of the enbodi nent of

Fi gur e 22, with cofrespending pneseaf therzecondbeeesticaligenigetSeri al to the aperture
region on the otHeri&sﬂlde of the ti 15, Fiqure 7 shows schematically

bar .19, .
a process of transr FBTTRP G S 3 eéi@_?ﬂ?eombc_é?m "1%e packagi ng of four
m crochi p devi caleab oA Uhdabiol 1 IS WA Medpthgsnd are al i gned in.
0

series on a supply path of the nmateri al e supplied during the transfer
moul di ng, two othe aperture gt the sepanate spelengarg at eestarttytfilddefith mand si de of

Figure 7. The.flow directiaon.Qqf e supplied material s, indicated by

sever al ar%ﬁ‘gﬁc% ipsplating, pgiersa aﬁﬁaglﬁrea’ypﬁg? @ﬁFaaﬁt OE%?H‘@B“QQ{S Pee ofierial is
suppl i ag time%{ggr.tvm supply paths 23 each |l eading to one of the two areas
where each two of the mcrochip devices 1 are aligned in series. 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 a

enbodi nent of Figure 4, but does not have the stepped profile; peripheral
cavities 2 1 on both sides of each package so as to allow the encapsul ati on

Y " . Y R T




24 July 2004 -13 The front and back side cavities 24,26 allow for the
encapsul ation of the front and back sides of the packages. For the tc]r?n%({per
noul di ng process, a nould or noulds (not shown) can be provided whichhe r
at | east the surface region of interposers 7 where contact balls 9 are

| ocated as external contacts of the packages. Each 5 interposer 7 is

el ongate and extends fromthe end region of the supply path 23 through the
first and second package as ea of the t-80 aligned m crochip devices. It
conprises each one first opening 15 pe r m crochip device package. The
first openings €eRiegteseht weitton williriw bé descbed BiewhynbBidaOsd tativet hr ough t he
interposer 7 to the surface of the corresponding mcrochip device 1.
Further, tHeamplegmiyydth refearenssite heacqompanyingschematicdrawingsgnvdtiéh: openi ngs
171< Gated in s I irection in front, of the first. mcrochip,device
package, in bet \L/@g‘f‘f%ilqﬂg cﬁqsé'rssg}ﬂ'lﬁﬂﬂfgyglb‘é‘%ﬁﬁ?&ﬁﬁ’g%edéﬂﬁr% nd t he
second m crgRep device pa. ;kage. Al separate openings 17 extend fromthe
outer side of the interposer 7 throug i the interposer 7. The separate
openi ngs3 17 st alfiigured shbws il panspettiveat iewi agpartvdfiaa linterposerpppitibed é ®@m t he
material so rcF rzé t.hrough 15 the supply path 23. Further, the handlir g
and the di rEWei A pierochip deXice¥ poser 7 are stabilised by four tie bars 19
intotal, |log sat i nen| d one of
the separate opgirll n8§%§%§)€\k}§ﬁﬁﬁgﬁ%&%}#gw¢%§n§%‘ﬁ@%({}gls‘;’vﬁlgg@sour ce 22
i's suppl i ecirmtahgedughit toltevosniefdchippdtvite?3, the material reaches the separate
opening 17 which_ is |ocated next to the end_ 20 of the supply path 23 before
it reaches the figue 6phews a grogesection t longding Vd-Vethraugh the aresagementtofie fir st
openi nglOIS.FgI%l;Eggef ore, the filling material partly fills this separate
openi ng 17 allow other filling material to reach the peripheral
cavities 21 bef giguré Nehdwd scheRREd1R G LerahSeri @ Rrehedpiulblihd Ridteriz@r ef Or €,
the peripheral cavities 21 can be provided with sufficient material to
encapsul at domhmigrpehipparkpeesdyitransfer muldings ap8 i nt er poser 7 on their lateral

sides during hegtranster noul di.ng,process. imlar effect is gchieved by
the separate opgfﬁuﬁ?gg,ls alﬁmff‘ésfe\ﬁfé%'%"l E[’)’r?ev ?ﬁ%ngﬁts %E‘T?ﬂg(‘??’ﬁﬁ'iﬁfb:‘%‘%?ces 1.
However, it show\ BighfesNab®dhd sdhid refdd€ndeSiigichalPire ubdSroP phdtd &idl BAREPar at e
opening 17 is greater than the length of t ie separate opening 17 in front
of the ¥5 r baving thesaie pr gignilac furttiomsd behi nd t he second microchip device 1.

By adapting the_30 Ig th of the separate openings 17 and of optionally by
At &

adapting al so of &4% 3/ EPSp-seckiont tirpug angemeng, i PSP t he fir st
openi Nngs 13ev; i ok i d avitie : 2 tLked can be
controll edﬁ%‘gaﬁ{:mtjel\?g nlgg iogéfra%ltl'l grvgla?lf rfdlap%lgl;é@ g u ut?gS ﬁhéﬁlt%ﬁ?{?} 25%4 -15
CLAI M5 1. Axedtoltbelmidroghtip Henjcanty withra loyeraifiaphedpei2@e The widthaiftheret hod
conprising: .5 providing.,a mcrochip device, (; ) having a first el ectrical
cont act (3)’%‘%&5&#&‘{1?@95%&%? Hoie 3 1dth of the intezpaser b seythat theedgesaf cont act
(9), wigh ; r . I1n : . S| t hrough the

i nter pggesﬂ?#?ﬁgﬁjg %V{Cﬁ%;pré]ggtgug\?%’dbggfgﬁﬁ?fﬁfgl’ﬂe‘%%cr':dgx ending fromthe
out er si dedévidedintehyposerdreangeest. (Of) the anrfasedif g hitfochiy doviveSlewhick Yade® t1 ~e
vicinity of tLh_e m crochi p device ( é\}% so that 10 the first electrical

cont act (3% the injgrpeses i/ iship mads dararrowided wheredhe intarpesgh 7 dpes nosepvantke (11) ;

el ectri cal n i fl.rst Gt 3) .wth the second
el ectri cal é%%%?a@?&% §§1]1% pglﬁ%?' f |&tl i"%c% T%Ie&e{%%lrtst%(r%g&e?%?ﬁwpﬁ QRtag rically
i nsul at i ngeleatiedl icahneC88n obthe MicrobRps :0ice Tau ki if@rposkier. eTHerd Rt leasul at i ng
material (25) is supplied froma direction so as to pass the region of the
separ a2é oprerfilesdriqal eentact fyotishewmeori the: irtarpesss stufecedpr thelioutet 1idy" 10 of

the interposer 7) for each chip pad 3. Tlese contacts are located on the surface of the

interposer which faces downwards in Fi yure 1. This means that the chip pads 3 and
the contacts on the interposer surface arc: facing towards the same direction. Each
chip pad 3 is electrically connected to o1.€ of these contacts by a conductor wire 5.

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



2. A nethod according to claim1, with an electrical connection (5) so as
to 20 electrically connect the first and second contacts (3, 9), 3%%rﬁkﬂm4
t he connection (5) extends fromthe mcrochip device ( 1) t Trou t'he
aperture ( 11 ) and further extends outside of the aperture ( 11 ) on the
outer side of the interposes (7) and wherein the connection (5) is
encapsul ated at | east o aside the aperture ( 11 ) with insulating materi al
(25) by transfer moulding. 25 3. A neth®d according to claiml <r 2,
wherein the electrically insulating material is also supplied to the

exterior c sameligteipob@rsnefacshby ah) eléstdéd) icohieetioh (od Shdvim)d Gheseeléctdcal, SO as to
encapsul ate at | east ~ part of the interposes (7) and/or the mcrochip
devi ce (1 opnnegtignypreparthof the interpasest © Wiscaoniagt falls § act 5 el¢atrichl pemtadtoned and

30 t hat i the t f | di . the i ti terial
(25 11 o o 3935 ¢St YWanedlon HERE pBOkARRL pisPeinBee | TheteBePEhe
aperture ( vaailes)smépn&pgmme@mieq&wiz@gv}m&ﬁme%ﬁﬁvi@éd631ﬁ{y%it&blep 3, wherein

there are a plurality of separate apertures (11) to be friled with the
el ect ri cal Ipyodens; ebpeciatly bygodmgadispdisy g, primivegy aidrortthaesfapmotldings Thell ) are

aligned i n serjpes so as to forma passageway. to pe passed by the

el ectrical "§*14 ééﬁﬁ‘%?‘ﬁ@te%ﬁ?té%“fya‘iheﬁﬂg‘?’r%ort €5 i 81se ‘?ﬂ}sﬂpf\é? and wherein
a further [ el r j .

apertures (T CAPGIeSRE ol of ukfackinse! ] AR anTEMBARING B pifes e of
clainms 1 tandsouhiereever dndelapvallyissul itd the)chfpopads 3ak wellas thedivateaaageway
extending ;_ along the outer side of the interposes (7), for supplying the

i nsul at i ng SheWrqndhe ingerposes syrface mexwiighe side pigesr i or of the aperture ( 11 ),

the paciEgovay. THERRIARE ACORTI A dne () Fipute | BORAGI LS TS0 GRF S are"s ©
plurality Stals®ackapirg) Whedhiisesled fAidin dei@h Tiecabipd a8&dink %o tHee 1 begi nni ng

or to the end of the passageway or of one of the passageways. 20 7. An
i nter posesa(rm}gmmntmagiﬁ%guﬂiremmmﬁwdem GSP, calle Bt sing: a

lural i f .el i cal 9 i f i
(7 or” o Thd 6% gRORL BFE o BT Pl Frraiblfice "and Lo be
el ectri cal bytafRRRAESBSe biithcts B tHElsuFR SddioF tikemichéthiplddvice PahdaRerture (11 )

extending from~ he outer side into the interposes (7), wherein 25 the
aperturk (imgrpdser § which aredo barelectsitallye zarnected by feronductdr wises 516, byl7) and

b ough | hePLREF A e 1 1 BT 67 &P BARPS L AAEEES Ay CSPHE
per e (e ol A T B B g e Dnos t o ape:
t or e edgesint&Byser 7. In the fan-out design, thest: contacts are placed on a surface region of
the interposer 7 or the microchip device 1 which are located in the central area of the
20 cross-section. Combinations of the fan- n design and the fan-out design are possible.
Figure 3 shows a variant of the f: n-out design in which both the side edges
and the back surface (facing upwards in Figure 3) of the microchip device 1 are
covered by the resin 25. Therefore, the 12icrochip device 1 is encapsulated by the
resin 25. This design results in particula-ly stable packages. In contrast to this, the
25 resin 25 according to the design of Figur : 2 does not cover the back surface of the
microchip device 1. Further, the side ed;:e of the peripheral resin 25 is aligned with
the side edge of the interposer 7 in the eribodiment of Figure 2.
The invention is not limited to th: designs which have been described with

reference to Figure 1 to 3.

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



24 July 2004 -17 9. An interposer according to claim7 or 8 wth a
plurality of the apertures ( 11 ), wherein the apertures ( 11 ) arﬁjaﬁi%%d
in series so as to forma passageway for allow ng the passage of uy
electrically insulating material during a transfer noul di ng process. 5 10.
An interposer according to claim9, wherein an opening ( 16) is located in
between two of the apertures ( 11 ) alor g the passageway wherein the
opening ( 16) extends fromthe outer stlde into the interposer (7). 10 11. A
packaged m crochi p device, conprising: a mcrochip device (1) having a
plurality oddjddensto agplexalityi efahicoehipadzs e 3)in omler tondliempthe packiagingwif tiie a
plurality; of second electrical contacts (9), wth an aperture ( 11 )

ext endi ng f 6% BicTeRbiRdevices d at thesamg hmey 1t parllelda one propessaddiewi t h a

separ ate opghy : 3 j . t hde.into.th

i nt er poser %%n@grg%%tja?goréﬁ%ﬁﬁﬁ?h g%ﬁ ﬁ%tsglf fsegfié'?&vﬁcé‘ﬁéh% %eé'tlcreféa{? E'\} connect
the first epeRigedeslindicuiédisy e d3hedbd RageositisR BN dilePafRIheFightang econd

el ectrical contacts (9); wherein the interposer (7) is attac%ed to the

m crochi p dedq efdhe ayranggmenthastbeerneut of f intpades do sy theprgfily ofshieent s wi t hin

t he apertur a{nlll}léntand the aperture ( 11 ) and the separate opening ( 16,
17) are at EASY partly filled 20 with an electrically insulating nateri al

(_25) and ther ebyhd ffersdser BaSthe Qﬁ&}é@?i&ﬂﬂ@ﬁﬁgux@@isia%ir{giéﬁﬂ't. tohi¢ he interposer
(7). .Ay. AyY.AS A .Ay.'A .AS. A@QAS. Ay. A Ay. AA5. Ay. A, /A 1~v6_In c

YIW R| wr nhcfad]itagsahg batidtiag ofifhediterposa jand peelar@ed thepeaductidpref plucaite a] ca) ca]
N L. - )

((:Eﬂ fg}#gfz]?);a @%ﬁﬁ%&?} %k%ﬁ%ﬁ%ﬂﬁ%%ﬁtvzv}q ‘?:faﬁ Riyrality) ef-parta rambe vseda) caj cal ca

| cal ??} %61 Gakeal ChlGRkARkGAT GkRbS Al GRkafd FRRARLGRHAApGRIE plgislcal 88829999

; ; 0<<<) =y whereih eadARA@SGEEoh conéspoT) toahepickadendoat] owalot denaiceathi] ca] cal

e S R Fa B R R K L T R R R R Bl <SR

Ry oy 1 SO AR A WA R RS IR PRER FELEaNE T 70 Cal
ca] ca] ca] caheajtendida(teaiopalde iaFinte4)] hrjugh istihtagsa] T &) tha ha@cMbr e/ 1t T} | wr

mhcY] c@ica] ca] ca)] ca] ca] ca] ] ca] ca] ca] ca] ca] éatlpgcsl ca] ca)] ca] ca] ca] ca] ca] ca] ca

] ca] ca] k] capresonding apigechip|dexice 1~ inicxamp mijqrochip dgvipgsgt and-
10% & ()= Yor other regions on the surface of this g articular microchip device 1, eight chip pads

3 are shown on the lefthand side of the jiackage area of the central package in Figure
4. The interposer 7 is located on the mi :rochip device surface so as to allow the
access to the chip pads 3 from the outer side (top side) through the first opening 15.

j 20  After arranging the interposer 7 adjacen to the microchip devices 1 conductor wires
5, or other appropriate electrical conduc or means, are provided and are connected to
the chip pads 3 and to corresponding ele ctrical interposer pads 6 so as to electrically
connect each one of the chip pads 3 witl one of the interposer 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 (connectioﬁs not
shown) to each one of the contact balls ¢ on the interposer surface.
In the embodiment shown in Figiire 4, the aperture 11 or the aperture regions
are stepped so that the surface regions w1ere 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 pad; 6 is lower so that the aperture 11 can be
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possible to provide an interposer where the interposer pads or contacts are located on

5 the same surface level as the contact be lls or other types of external contacts (as for
example shown in the designs according to Figure 1 to 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 comprises two
tie bar 19 which extend from one side ¢ f the aperture 11 to the opposite side so as to

10 connect the opposite aperture edges 13 that extend along the first opening 15.
Between the two tie bars 19 of each bri ige 18, there is a second opening 16 which
extends also from the outer side of the interposer 7 through the interposer 7 to the
surface level of the microchip devices 1. In an alternative embodiment at least one of
these second openings does not extend - hrough the interposer, but only extends from

15 the outer side into the interposer. In bc th embodiments the second opening 16 act as
stabilising means in order to stabilise th 2 flow of liquid or molten insulating material
which is transferred to at least partly fil. the aperture 11 or aperture regions. Further,
the tie bars 19 act as cross struts for the aperture 11. Therefore, the dimensions of the
first openings 15 and the distance D bet veen the contact balls 9 on opposite sides of

20 the aperture 11 are stabilised and the ha idling of the interposer 7 is facilitated.

The aperture 11 forms a passage vay for supplying encapsulating material or
filling material to the aperture regions. [he passageway is elongate and composed of
a series of succeeding aperture regions a ccording to the embodiment of Figure 4.

Another embodiment of an inter))oser/microchip device arrangement is shown

25 inFigures 5 and 6. Figure 5 shows ato} view onto the contact surface of the
arrangement where the contact balls 9 a1 located. The interposer 7 consists of a
single part and is provided for the packa 1ing of two microchip devices 1. The
arrangement is similar to the fan-in desi n, but the resulting two packages of the
microchip devices 1 will be divided afte; the packaging by separating them along the

30 package outline 8. The aperture 11 is elongate and extends along the edges in the
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11 is subdivided by a tie bar 19 which s located half way between the open end of
the aperture 11 (at the top and bottom in Figure 5 and in the front and back in Figure
6). The tie bar 19 does not extend fron! the surface level of the microchip device 1 to
5 the surface level on the outer side of th : interposer 7 where the contact balls 9 are
located (as can be seen best from Figur : 6). Rather, the tie bar 19 extends from the
surface level of the microchip device 1 to a level which is at about two thirds of the
level difference to the surface level on 1he outer side of the interposer 7. This allows
insulating material or other filling or er capsulating material to pass the tie bar 19

10 when the material is supplied from one of the open ends of the aperture 11. Further, -
the region of the aperture 11 at the oper. end, through which the material is supplied,
acts like one of the 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 srocess of transfer moulding in order to
perform the packaging of four microchi > devices 1. Each two of the microchip
devices 1 are aligned in series on a supg ly path of the material to be supplied during
the transfer moulding, two on the right liand side and two on the left hand side of
Figure 7. The flow direction of the sup))lied material is indicated by several arrows

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

A sectional view of a part of suc1 an area is shown in Figure 8 with some
details in the region where the supply p:th 23 ends. The arrangement comprises

25 several cavities to be filled completely v’ith encapsulating material: the aperture 11
which is similarly subdivided as in the e nbodiment 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 ed;:es of the packages similar to the
embodiment of Figure 1 and 2; and fron' and back side cavities 24,26 located in the

30 front and back of the packages in the suj ply direction of the material to be supplied.
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e front and back side cavities 24,26 allow for the encapsulation of the front and

back sides of the packages. For the trz nsfer moulding process, a mould or moulds
(not shown) can be provided which co /er at least the surface region of interposers 7
where contact balls 9 are located as ex ernal contacts of the packages. Each
5 interposer 7 is elongate and extends frcm the end region of the supply path 23

through the first and second package a: ea of the two aligned microchip devices. It
comprises each one first opening 15 pe r microchip device package. The first
openings extend from the outer side of the interposer 7 through the interposer 7 to the
surface of the corresponding microchir device 1. Further, the interposer 7 comprises

10  altogether three separate openings 17 l¢ cated in supply direction in front of the first
microchip device package, in between 1he two microchip device packages, and
behind the second microchip device package. All separate openings 17 extend from
the outer side of the interposer 7 throug 1 the interposer 7. The separate openings 17
stabilise the flow of material which is s ipplied from the material source 22 through

15 the supply path 23. Further, the handlir g and the dimensions of the interposer 7 are
stabilised by four tie bars 19 in total, lo: ated each between one of the first openings
15 and one of the separate openings 17.

When the material from the mat: rial source 22 is supplied through the supply

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

20 of the supply path 23 before it reaches tl e 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 matez ial 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 he transfer moulding process. A similar
effect is achieved by the separate openin ; 17 between the two aligned microchip
devices 1. However, it should be noted 1hat the length of this particular separate
opening 17 is greater than the length of t 1e separate opening 17 in front of the first
microchip device 1 and behind the secon 1 microchip device 1. By adapting the

30  length of the separate openings 17 and o} tionally by adapting also or alternatively
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L. A method of packaging a micrc chip device (1), said method comprising:
5 providing a microchip device (. ) having a first electrical contact (3);
providing an interposer (7) witt a second electrical contact (9), with an
aperture (11) extending from an outer side through the interposer (7), and with a
separate opening (16, 17) extending frc m the outer side into the interposer (7);
arranging the interposer (7) in thie 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 :lectrical contact (3) with the second electrical
contact (9); and
filling the aperture (11) with an :zlectrically insulating material (25) by
15 transfer moulding, wherein the insulatit g material (25) is supplied from a direction

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

(11).

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) t irough 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 o itside the aperture (11) with insulating
material (25) by transfer moulding.

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

30 arranged so that, during the transfer mot lding, the insulating material (25) flows
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along the exterior before it reaches the aperture (11).

4. A method according to any one of claims 1 to 3, wherein there are a plurality
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 me terial 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 extendin 3 along the outer side of the interposer (7), for
supplying the insulating material (25) t or through the interior of the aperture (11),

and wherein the separate opening (17) is located next to the beginning of the

passageway.
15
6. A method according to claim 5, wherein there are a plurality of separate
openings (17), each located next to the leginning or to the end of the passageway or
of one of the passageways.
20 7. An interposer (7) for packaging .\ microchip device (1), comprising:

a plurality of electrical contacts (9) on an outer side of the interposer (7), for
electrically contacting the packaged mic-ochip device and to be electrically
connected with the microchip device (1),

an aperture (11) extending from - he outer side into the interposer (7), wherein

25 the aperture (11) is divided into at least 1wo openings (15, 16, 17) and wherein at
least a first of the openings extends fron: the outer side through the interposer (7) in

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

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

30 bridge (18) which connects opposite ape: ture edges (13).
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10.  An interposer according to clai n 9, wherein an opening (16) is located in
between two of the apertures (11) alor g the passageway wherein the opening (16)

extends from the outer side into the int :rposer (7).

10 11. A packaged microchip device, :omprising:
a microchip device (1) having a plurality of first electrical contacts (3);
an interposer (7) with a pluralit' - 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 :lectrically connect the first electrical contacts
(3) with corresponding ones of the secand electrical contacts (9);
wherein the interposer (7) is attached tc the microchip device (1);
at least one of the conductors (5) extenc s within the aperture (11); and
the aperture (11) and the separatz opening (16, 17) are at least partly filled
20  with an electrically insulating material (25) and thereby the at least one conductor (5)
is fixed to the interposer (7).



