24 Jul'y- 2003 PACKAG NG OF A MCRCCHI P DEVICE - | This invention rel ates
generally to the field of sem conductor device 5 nanufacture and nore

particul a ckaging of mcrochip devices with integrated circuit
-Chl ps to mwmgmwmm”@m el ectroni c assenbly, such as a printed circuit

roni cs industry, the quest for smaller el egé o1|y 0glevi ce
Wmch perforn{BéGtter a. a lower cost is ongoing. This is esp rTg 2@ rue

for the po ectronics and wiretless communi cations sector which’
has undergmmmﬁmmH@meﬂapld growh. In particular, as a result of the
decreasi ng size rochips and the increasing density of electronic
functions per p area, ' t.r ong,demmn [..very small mcrochip
packages. Exanples for cé#géégggﬁgﬁogéim gﬁﬁglgﬁ'“fg(géhfp devices are thin
smal | 15 outline package (TSOP) and quad flat pack package (QFP). These
packages have fixed package sizes with respect to the nunmber of externa

el ectrical cont acﬂblsﬁmentlmmraiatesgemgraﬂyeo tieecficld ofgepiicsndustotidesicee Wi th its
peri phery5 Wt h edu fﬁlg si zes of mcrochips, the technical requirenents for

i crochip Jyeore particplarly to therpaskaging Q ﬁnﬁéﬂcblpcdﬂv@ﬁs thhe

el ectrical sjrgggqgt I 0SSl o avoi d
delay in the transpotrréthzlﬁclﬁg oPeﬁgéﬁH%ng(f%m? %%ﬁ(ﬂ@ Bdtl y, the
m crochi p deboard. conprises very small electri caI pads | ocated on the
surface of the rrifnégchl . Lt .is knowmn to connect these electrical pads with
the external contids sl groniesdndusayatie questfer smallpr elpetraniceviss (thhre

bondi ng") or e _auto i ¢ bondi B oth cases
t hese conduc?%r%‘og&g‘}éztel\zlagrag& |c0§t2158ng%ﬂ%.”§'h156§%§p80é %@fﬁﬁ _
mechani cdDd deléaainics aEd“Wix’éEﬁs comimbicitRYedtr Whie hﬁ’seund%f‘%foﬂé Hs%lent %ﬁ&t rical
contacts in the shape of pins or balls so as to allow €electrical” contact

to be made t&FowvHe lpparisylan aﬁﬁdﬁ&u&mfphddmashg stz o md@rodifippandithge. | n
certain packagi ctrl cal pads ar contacts qgn the 30
i crochi p Sll}?( Face g %ngﬁég%cl?q?m 1 ‘ftéﬂ"ﬁ PELYBR #4n ef%’élaégﬁ?n%lg%(@%"@cfo’i 0 a

specific very small microchip packages.

Examples for conventional packaging of microchip devices are thin small
15 outline package (TSOP) and quad flat pack package (QFP). These packages have
fixed package sizes with respect to the number of exfemal 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



24 July 2003 -2 packagi ng nmethod. A class of packagi ng nmet hods whi ch covers
such techniques is called Chip Size Packaging (CSP). According to the
definition of CSP as given by the Institute for Interconnecting and
Packagi ng Electronic Crcuits (IPC) the resulting package surface area is
not greater than 1.5 tines the mcrochip surface area. 5 Furtbgeh,yvhe63
resul ti ng package can easily be contacted, via exposed externa coxt acts on
t he package surface. In a new subclass of“"CSP, an interposer with a

plurality of rnal contacts i sed for ckagi ng. The external
contacts arepgocagfrgamﬁtﬁo@n‘gtf %PPE?P 221pg nﬁt}@pd%whv&(%%ﬁum@mm isn
aperture extealédChi [ i ; | gser. .In
particular, the ape?[slﬁg epéﬁgasé?ﬁﬁgfss é%%cgtaq w%%gﬁi%goémwfv&%e&ow chip

scal e packagitheyinstitasrpr Intercorinectingyand|Paokdging BRzotroiic Oeuity (IPO) M@e kaRingne of
its lateral sides. The interposer is arranged adjacent or in the viCinity
of the nicroPATKIES SulACE area is not greatesdhan LS fimes the misrechin sirface arbe i cr ochi p

surface ar GRESSihR! i t hrough the aperture. After
that, the 5go?t act’sihgrrlgstll Lt@%:ﬁaglghggﬁ%#%ﬂﬁ) gggntg&ggfgleécpgs}gflpfgrgg}ar Hathect ed
W th the ext entiml packapeanifacepn t he outer side of the interposer using
el ectrical conductors. At |east sone of the conductors will extend within
the aperture andlfgRew pebclass efSHP.anduteriaser widh d phirglitpof elternbl donticts\s
i nsul ating rdal ... Thi sanew, suhcl ass, of CSP has the fqllow ng
advant ages: Nﬁstﬁg %@#\aﬁlﬁ%%%‘ SgeHn 8?“‘58%%"&]9@?59%@“ ayterids ofthe cont act s on
the microchi mter?&efsmfcamsm;kbrﬁﬁee)@eﬂdﬁ{gﬁﬁbmqa@a&eﬁtsﬁdmggﬁpﬁept very

y clos

short, especial if the edge of the aperture Is |locate e to the
cont act s 18n infRspases rlspattisubiethe spesturd kasahe JHape of & svimdolw erdfrinac(windgiv t he

out si de of t interposer w e connected from the sane side as the
contacts on {}’ﬁ%sﬁ?ﬁe&%@?ﬁ%ﬁ#& t 3 FPRY, 3P Re ORSIHRLRS T angse Hansse of its
Therefore, tlhtéra%"sfd%ﬁ@l%%%rtpﬁﬁﬁ' ip&aﬁg&y?&ﬁ%@sf in tﬁévfcfrﬂ_t?(;%ﬁ@a%ggfsé%&ﬁﬁf are

protected by the encapsul ating nmateria e externa
package can diviceso Ithat te elestrivat ceactorcthe mictoshipf surfacd e aebessthle FogT the t he
m crochip device.js,|ocated on orﬁgear the opposite surface of the package

so as to al IBUTEIfS thronehihc apertur.nAieribat the contasks qndhe microehip syrficeare

15  electrically connected with the external contacts on the outer side of the interposer

using electrical conductors. At least some of the conductors will extend within the
aperture and will be encapsulated afterwards by an electrically insulating material.
This new subclass of CSP has the following advantages:
- The 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
a board. 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



However., the positioning of the interposer relative to the mcrochip device
30 nust be perforned very precisely. Qtherwi se, very little deviations from
the desired 24 July 2003 -3 position may result in contact failure and/or
damage the conductors. Further, if transfer noulding is used for

encapsul ating the conductors with electrically insulating n%%i}aiomt he
handl i ng of the interposer and the mcrochip device in order to prepare
the transfer noulding may result in cont@dct failure or damaging. 5 It is an
object of the present invention to provide a nethod of packaging a

mi crochi p deRpsiéonpiay result(inopntscs failyraand/prdasnage thet condictonsa Eurtimrafiuct i on. |t

is a further ' fi.. the inwention facilitate th andl ing of the

i nt er poser gﬁ‘%lffrﬁ;é°‘%d‘é‘ﬁd%ﬁﬁeg\f?f§0FacPé“‘éﬁfﬁﬁﬁe %ﬂ?&uﬁ?ﬁséwﬁheq‘fﬂﬁpyer moul di ng
process. |t insmatifégiﬁiat&ral,@m 1RGHISY of!th intBNRRr aAd tHeOnitf RHiptevRRe §PbdES PONdI Ng
I nterposer 10 and a correspondi ng packaged mi crochi p device. Accordingly,
t he fol | ow n§ prepauethedfansfer nayiding maywesnlidincontabe filnee orsdanpgingosed. The

met hod copprises: .  providin m crochi p device having a first electrical
cont act ; gIr) ovi di nfj I%#p ?mFgg’ﬁg'acé’FeSﬁPttlﬁvé‘t%Bﬁ&W ectmethed pf paskegiga with an

P o o mRtSuaed whth Bl hof kil dEicLEA BlnbABrOQRBER 05 ST | Al Wi LD

a separate openi extending from r € I'nt er poser;
arrangi ng the i ntkigpoArther objédef the ¢hventipnad ficliRatoterioabling cfalé Beerpsset hat
the first electrical contact is accessible fromthe outer side through the
aperture; enedhe micpeRip devierduring gnd aiter p transfen raulding grocessat act with the

d el I caly: ; L L . i th
o eotrical 'y | nout 57 SEBR e oftE shlepboR i b3T R Eal ik FuPose

insul ati 0@ raterdotlespondiigiatk-ped micbeldpdevieel i on so as to pass the region
of the separate opening before it reacﬂes the aperture. The separate

openi ng, whi ch qeedingly cthe Sullowing methed of packagingadnictachipgleviceds 25
mourding. | pRSURRE DT RERAPRRBY | feront aspects. First. the separate
opening acts as groviding a microchip device having a first electrical contact;
providing an interposer with a second electrical contact, with an aperture
15 extending from an outer side through the interposer, and with a separate opening
extending from the outer side into the interposer;
arranging the interposer in the vicinity of the microchip device so that the
first electrical contact is accessible from the outer side through the aperture;
electrically connecting the first electrical contact with the second electrical
20 contact; and
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




reservoir for the electrically insulating material. As a result, there wll
be sufficient material to fill the aperture when a first anount of

material has entered the aperture. Especially if the insulating materi al

is a cohesive material, the material which has 30 already entered the

- aperture can attract material which is located in the separat®g jaf, obshy 2003
-4 opening. Thus, there will be a sufficient flowinto the aperture, even
if the flow from a material source is tdémporarily not sufficient. Second,
the separate opening acts like a reflection shield, if the insulating

mat eri al is Ppgning. ebhusj thereawilldleacuffjcientiftatw into the apertirey leven ifitle flow Eoined from

a direction which.would result in a rﬁerse | o ﬁ{;d therefore 5 prevent

t he succeedi ﬁ&‘afféia@f’qué?e 1§ ferapprarily gpt sytticiept, e&ﬂﬁ rSepargig Openipe astaliken f or
this effect,i : Kigrs : i 1 1NG: Mo ). : separate
openi ng and %%e?lleggﬁ Shéém’plg?}%e %?ﬁﬁbﬁg%%?gtg}"i%{%&%@r?g%lufl?p‘gﬁ%lrl Ee%%o

t enpor ari | y highohis injeped ditoen agieevtiog which Abtildresattds a rédbese fRekdartd the@fore
material has arrived, at Jeast a part of the stored material escapes from

the separ at ePTEYRY thesuseredingimaerial éo entercerdiaii thg apertuse.i Qne explanation forithis i n 10
fl i th | afact ity .but.with, moderat | oci t

from that, 1iiet Sl il she Wi bhuat vl et e Beraratt Foaine o A tondls

cavities or pupesfahe istlatihgfidtedibl i8 StordtPleRipordrily\hahesdpatabesenaidi t i onal

cavities ornigaces may be | ocated on side paths of "the material flow In a
preferred enbBerwaeds; wher additienal matesial kas\artiveds atdeast ppare of the stoeed mbtesidl 15
conprise the _exterior.reqgion of the interposer and/or th | crochip :
devi ces, es‘ﬁ‘é%ﬂeﬁﬁf’?’ ﬁhgts%?aéqr%e PREpING AN IPIS W@cﬁ@gg&eﬁ. ﬂ:\’érF Bithoser
and/or the i fewWiihRatisiRutbSAtuxdehsinPbiltWieh mBlerf GAREHY. AAbAY fidin th a part
of the interposer and/lor tﬁgﬂuxm cr(t:)%ir)\i p devi ceer. Prefﬁab y,ﬁ?n tﬁt?g{ecase,

t he separ at dempemaiyngjotiage efifent nHovesthe filling ofothaxwgwtiesar sphces withuinsulatirighe
transfer noul ding, ,the insul ating, mterial flows along the 20 exterior of
the interpoded e"éﬂdyhcﬂe“ﬂ ﬂ@sﬁ?@t‘%%l VYIRS ¢ SPAsES E‘Ia)ég? focg@gé’ﬁéédetmglsé’ﬁer ture.
The cross- sqpd inakkriaf fidpe separate openi ng may have any shape, for exanple
the shape of a circle, slot, square or rectangle. Further, the separate
openi ng can be dnhb-pdiferretbemboithent sactphdditidrial yavities ve ppuced © Wefillidngs can be

rovi ded,_Preferably, the separate opening or openings, are_ shaped and
Ipocat ed &b cRmprise th exteplor regl%n of the in erposerg and/or the nncrc?chlp devices, P

especially lateral regions along outer edges of the interposer and/or the microchip

device. This allows for encapsulating at least a part of the interposer and/or the
microchip device. Preferably, in this case, the separate opening is dimensioned and
arranged so that, during the transfer moulding, the insulating material flows along the
20 exterior of the interposer and/or the microchip device before it reaches the aperture.
The cross-section of the separate opening may have any shape, for example
the shape 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



25 the aperture, and preferably also an adjacent part of the sanme cavity to
be filled, is/are filled conpletely with the insulating material. Two

maj or advant ages of the proposed nethod of providing the separate opening
are that the performng of the transfer noul ding and therefore the handling
of the interposer and the mcrochip device are facilitated, s%‘pﬁﬁ g&?}h
separate opening 30 stabilises the flow of insulating materi al, ah at ,
as a result of satisfactory transfer 24 Fuly 2003 -5 noul ding, the final
package is protected agai nst danage and can be handl ed easily. 1In a
preferred enbeuildingithe finallpagkagednprotictediaghinst daompel ad can tieshapdled egkilgt. SO as
to electrically connect, the first and second contact. The, conductor extends
fromthe nicrochi 'baBE"’\f‘?rE"éle‘frﬂﬂ’Q@@ﬁmt Hdeash ang ¢lecirical gondyeton is pravidedhgsasout si de

the aperture L St | e t hi aodi nent ,

t he conduct OF&?gétgﬁ%:lgg?&]ug‘?é}éé g ??@asg{:&gdu%@lhggp@%e&g%%# rue%e%\f‘\nggﬁrq &ul ati ng
material by mmianekipidevioetidough thPdpértige afbfurthécextdnds onfeidk o Mpetthi® dnth€r poser
may be at least partly covered by a nmould so as to forma cavity for the

i nsul ati ng nAYer $lg¢ ofifhe dnferpgsere Iy this emleedimgnt; ﬁp@onmtqrmmypsulaw%ater abl y,

the cavity w s ni ng.and addi.ti onal C ri a space on
10 sar d out e R Epdee AREIAAR el by MRerelpb i, Diefedhe o
entirely enC&Mr&h&lde%@ﬁltdrﬁ‘&%F m&yBe G018 pArdy covdtedbPh Riowld &fks to

enbodi ment, there are plural separate apertures or separate aperture

regi ons to bformiq ¢ayity frithe insulatihg oaterishhizhiisiotiednjiectgd imio theicavity.wher ei n t he
apertures oryreqgi,gns, are.aligned in series so as.}.o fogrma passageway to be
passed by 15P'Eeﬁega@?"et8? PR W qompisg er@“ﬂ‘ﬂﬂé‘f“?%‘ﬁlmﬂaﬁﬁ@?‘ﬁ@si 3 spYSE e

noul di ng 19ndsaid&viter siddof HE BB&fing %&ﬁd) i}@viﬂpﬁﬂ?ﬁa&t'sﬁalgﬁgii i?ﬁmur : ﬁ'eérn@%%ﬁfa‘f@en two

of the apertures or regions along the passageway. parat e
openi ng st abtheatleastionecéndnstonf i nsul ating nmaterial into the second

aperture in a simlar as . descri bed aboye. In a further preferred
enbodi nent, the &Rfﬁég%ﬁsm&atmhé%? aps plurglsepargle ARGTIUTOOLSEPERIS ng al ong

the outer siggrgfe rbfignd f&tﬂaerfﬂgerﬁf\bittg_ﬁe glec{rﬂﬁléf hﬂﬁla{hﬁﬂg{\%@ﬁ%%ﬂewfn erture

ext ends through the i1nterpos e passageway a e 1 nsulating
mat eri al to dpertwespptegizas hie aligntdinuegls $dws to fidrar 4 passapewali €o Bpisked By | N

this enbodi nent, the separate
?9 qﬁe electncglly mlsal?lat?ng material during the transfer moulding and wherein a further

separate opening is arranged in between two of the apertures or regions along the
passageway. The further separate opening stabiiises the flow of insulating material
into the second aperture in a similar way as described above.

In a further preferred embodiment, the aperture forms at least one passageway

20 extending along the outer side of the interposer (i.e. 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
located 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



opening is |located next to the beginning of the passageway. This |ocation
allows for a particularly stable flowinto the aperture. 25 In a further
enbodi ment, there are a plurality of separate openings, each |ocated 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 passags, yg@o
contributes to a conplete filling of the aperture or the cavity. e

expl anation for this is that the 30 mate®ral entering that separate opening
acts as a reservoir_and deflects the succeeding 24 July 2003 -6 material.
Thus, the vemsigrial, Bius; the velociteefithe gusraeding aiatesial atitke endcbfdhe passageway ageway
will be decrg d.and the sitjon af terial in that region will be
enhanced. FuWﬁfl@? gCQYaSchﬂﬁftggawalt'PB %Qqq%t‘aiﬁ ﬁ@t @G@Bé“@#’.ee BWEEHi ng a

m crochi p device havin |5 ' | riecal contacts; 5
providing an inter pose?m%e?’ﬁy{aﬁ%? ur%ﬁotéé%o?&stg%:%ﬁécf d(glcect rical contacts on
an outer side ofprohelingd miqrochdy deviek hsiviidg axplusadiey ofifiret eledtdcu cogadts;om t he

out er sidg t hrough fhe interposer, wherein the aperture is divided into at
| east two>openi ng&oriding W?%efmlil;hPBHM@H“@@‘S%W@‘@S@FP@P@ agdges;

arrangi ng t LNk & 898 h 1.CI . vifLe .hat the first
10 el ectri cgﬁl tég{))s?]%cp sg{élrt%g%cggx{sgs‘ivﬁ%ﬁ ?E%Jﬂmrgﬁ)gg@ﬁ&egg%itgeeoﬁ%%%gh at | east
a first of tihfoughPedintaposes WhefdkiheApernaets divided ﬁﬁ@ﬂﬂ@&dt%oﬁéiﬁ%ﬁ%?a _

respective ones of the first electrical contacts and the second electrical

cont acts. THiridgeavhich ennnpets pppasise apermieedgeridl i ng of the interposer and of -

the mcrochip 15 devic since theg brid strengt hens t I.nterposer in
the region of theamcwgglgﬁpeel_nie&oseq %ﬁgc[enq ‘i?qﬁ%@‘?fg‘gﬂ% evhcég(s[ortggt "B?lgrs ri dge, the
di mensi ong Qfeciriédl 3énth@are ab¥RsIPRFFIN IR & sideitRbligh AehsHR fiR@br dePend on
the handling of the interposer. Especially if both openings are used to

connect the openipgs;@ndctrical contacts with the second el ectri cal cont act s,

the stability is significantly higher conpared to a nop-divided aperture
With 20 the samdaekingeleriripslgpnaseotions hefWeingRsRectyeeohe e FHEHE A so,

the di mensi QBstalfk ahf 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

20 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



second el ectrical contacts on the outer side of the interposer are kept
stabl'e. Therefore, the failure rate for contacting a packaged m crochip
device to external devices, such as electrical boards, can be decreased.
Preferably, the bridge is |ocated as near as possible to the first
el ectrical 25 contacts. Therefore, in a preferred enbodi nent %11\51«? zg&the
first opening defines a connecting area to be used for Iocat% gu¥
el ectrical conductors, the bridge and th€- nearest one of the electrical
conductors in the connecting area are |located so that their distance is
smal | er t hanoferingizdilledrveiftesleduioally ifisulditing miterid\bytRasfefinsllaige bet ween the
conductors in the connecting area. 30 Preferably, after the contacting of
the first el ectri A&Fordingita gednvention dhistfurther propased wiprovide a b0@peser feni ng
is filled w r I nsul ating nmaterial by transfer noul ding.

i ng t oPRAEERE L ER b defiet sihpfiing [ de an

According to venti o T proposed to provide an interposer
for packaging a mhphedity Bf exthies c6RIRS bﬁ'dﬁ%ute? sﬁhléfﬁie 1ﬁt>éxtp8§ereil* potr] cal
contacts on an outer side of the Interposer, electrically contacting
t he packagedelp¢tiedlynéoptagting the paddgedminaoelupdbvme a:hd tp beetmetrizallgd Wi th the

m crochi p device rture extending fromthe outer side into the

i nt er poser, F‘QF(ﬁwl“ﬁ € IYFEOGNIR AEVICE, di vi ded into at |east t .o openi ngs
and wherein at | egsfpeftufe dxfdn g&%ﬂ%ﬂ‘ewﬁgp%&%@%@m&g&{&@ﬁe&%ﬁ%er si de

t hrough the |nterposer I n or to | ow t conn I’n
m crochi p deagettere Rrditidediniteyat ledaer: am'ife&mng% ang wheptirtigidedsya ﬁrsbbf #ge which
connects opposite aperture edges. is further preferred that there are a

plurality ofORERIEs pEleRds fam ﬂwwﬁeé|8#etth@ugh§@rmwmeran@r®r toallow the series so
as to fogm acoﬁﬁéc?ﬁg?mﬂafoc Id%wc?g the passage of 15 electrically

I nsul ati ng materi1 alf during a trans noul di ng process. An opening which is

| ocated in betweelreferablyfthd dpertaieas divided B DbriddeehiflRedhneRy\Gpposiy be
provi ded, wherein the openi ng extends fromthe outer side into the

I nt er poser . apptesedefy to the i nvention, there is further proposed to
provide a packaggfl further preferred that there are a plurality of the apertures, wherein the

apertures are aligned in series so as to form a passageway for allowing the passage of
15 electrically insulating material during a transfer moulding process. An opening
which is located in between two of the apertures along the passageway may be
provided, wherein the opening extends from the outer side into the interposer.
According to the invention, there is further proposed to provide a packaged
microchip device, comprising:
20 a microchip device having a plurality of first electrical contacts;
an interposer with a plurality of second electrical contacts, with an aperture
extending from an outer side through the interposer, and with a separate opening
extending from the outer side into the interposer; and
electrical conductors which electrically connect the first electrical contacts
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 least partly filled with an
electrically insulating material and thereby the at least one conductor is fixed to the

30 interposer.



m crochi p device, conprising: 20 a mcrochip device having a plurality of
first  electrical contacts; an interposer with a plurality of second

el ectrical contacts, with an aperture extending froman outer side through
the interposer, and with a separate opening extending fromthe outer side
‘into the interposer; and electrical conductors which electri Cz?ilhll ¥, nect
the first electrical contacts 25 with correspondi ng ones of e %econd

el ectrical contacts; wherein the interposger is attached to the mcrochip
device; at |east one of the conductors extends within the aperture; and the
aperture and the FThepiesint iiRANdWHIPAGY Be deSdibed BRial Yf héd-lifftatiéd h an _
electrically insulating material and thereby the at |east one conductor is
fixed to theexasmle only, Witk eaferenet tg the/acRo0Pan@ing schematic drawvingsyirwhidn wi | | now

be descri bed by of -limtative exanple.qnly, with reference to the
acconpanyi ng schelgPed @g;%"w ?Ssr%ffc‘a\ﬂ’ﬂ%‘ﬁmﬁ}'atf&ée’}f p@ééagegwchxp
cross-secti oggiddgr ough different packaged microchip devices; 5 Figure 4
shows in perspective view a part of an interposer positioned on a
plurality5of m crBightept showisdepersgective eicw & pavef @ tegposerpositioned s0at act
surface of an interposer which is arranged next to two m crochip devices;
Figure 6 shomlrality.e rochip deyifesil ong 1ine VI-VI through the arrangement of
10 Figure 5. Figug. S ¢ [ capsul ating
material to for Lnkfl%u%rsoc }A%aglgc él%tés ‘%éé’%?‘gﬁlsl@ec:e%gngﬁmgﬁﬁgcpgﬁgﬂﬁf gure 8 is
a Cross-sectarfunged Néxe'W tWo Midedhip ddviddde arrangenent of Figure 7. In
Figures 1 to 8 the same reference nunerals are used for parts and features
15 havi ng the sarfigwe 6shaws acrdssraestiopradongringuYle V] theoughdhearmngementadt i on

t hr ough 39 algirgl%gemsnt with a mcrochip

Figure 7 shows schematically an arrangement for encapsulating material to
form microchip packages by transfer moulding; and

Figure 8 is a cross-sectional view of a part of the arrangement of Figure 7.

In Figures 1 to 8 the same reference numerals are used for parts and features

15 having the same or similar functions.

Figure 1 shows a cross-section through an arrangement with a microchip
device 1 with an interposer 7 and with encapsulating resin 25. The interposer 7 is
fixed to the microchip device 1 with a layer of adhesive 27. The width of the
microchip device 1 is greater than the width of the interposer 7 so that the edges of

20 the microchip device 1 project outwards on both sides of the microchip
device/interposer arrangement. On the surface of the microchip device 1 which faces
to the interposer 7 chip pads 3 are provided where the interposer 7 does not cover the
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 5.

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



device 1 with an interposer 7 and with encapsulating resin 25. The

I nterposer 7 is fixed to the mcrochip device 1 with a |ayer of adhesive
27. The width of the mcrochip device 1 is greater than the width of the

i nterposer 7 so that the edges of 20 the mcrochip device 1 project
outwards on both sides of the microchip device/interposer ar%€ eg&&g. On
the surface of the mcrochip device 1 which faces to the int ﬁg% chip
pads 3 are provided where the interposer -§- does not cover the surface.
These chip pads 3 act as electrical contacts in order to allow the contact

and el ect ri cainednerposdrisarfacelbyt dhee166tG 0 €BhiecHO (o€ sHovir). Thesel dlcidapser 7.
There is at |east 25 one electrical contact (not shown) on the interposer

surface (on to9BnecHgnegre ppgeof the ind¢rposend. | Theaoptasidnlly P attas ebatricab&inacpad 3.

Th cont ac re.dogated,on the ace of the interposer _which face
doﬁni\i/ards inttéflg%‘?'éhelae ‘fagcmﬂgmls otthe ekagr B“‘ﬁ%‘l‘dgpge ?FZF TIPFeéoé‘éFﬁt%t: on

the i nter posafirds\y draemeapiitart i M0 rdsfYSS Widhtan g@g@rﬁe@@tdgg QitdpREN  Chi p

pad 3 is electrically connected to one a conduct or
wire 5. 30 Fyradess, espeaiatly by potting cdisgensing, printigemtifor cahdfyr monldag! Fde Wi th a
contact ball 9.02§the 24 July 2003 -9 sane interposer surface by an

el ectrical cOHHEE? PRIAPUIES Rt 9fly) the sopductor wires,Si buk plso therpdges ofdhe are parts
f the i YA . L.cak . t act t
of the inter Eiﬁéz%ie%xgldemél GRAbARE ﬁ%ger?aﬂ%s tggxleghﬁﬁéaglh%%bggsg HeatRage; ©

allow the electr connectrion ckaged mcro

conductor  wanso & tarcoverand prulrizaMylinstlatd e cBipi pad2 ayvvelt bs A@RoR8ctd (¢ ded
by any suitabl e § process, especially by potting, dispensing, printing
and/ or t r ans SRV the Ierposeesurfage next 1o thawidperdgesit es not only the conduct or

wires 5 t al so s.of the .mcrqechip.device 1 and l nterposer
7 so as B ? mec hanitrgg %?;(gget%egﬁniag‘éor §Q‘B§§%‘é{gé TeRIRFIES & cngspﬁE%Qé@pand

el ectri cal | ySedis Phekaging)whieh idcaMed fandinafesi! Imaeii'%xpaé‘c@f&iﬁgfosmé not  shown)
on the interposer surface next to the side edges. 10 The package design
accor di ng t oaanggmentishowp i Eighres2 reprasents apothaStass o OSP, Gdletl darPawtk agi ng)

tbich 1ol el e SERLGR BRI SRR bl B, 0T
The fan-in degingsmeht dftecontaet dnltBe bdfaces bf R hiskdchibldevice 9ahd ¢l t he
arrangenment of the contacts on the surfaces of the mcrochip device 1 and
t he 15 interposer 7 which are to be electrically connected by the conductor wires 5 or by
other appropriate means. In the fan-in design, both groups of contacts are distributed
over the surface areas next to the side edges of the microchip device 1 or the
interposer 7. In the fan-out design, these 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-in design and the fan-out design are possible.
Figure 3 shows a variant of the fan-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 microchip device 1 is encapsulated 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
microchip device 1. Further, the side edge of the peripheral resin 25 is aligned with
the side edge of the interposer 7 in the embodiment of Figure 2.
The invention is not limited to the designs 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



15 interposer 7 which are to be electrically connected by the conductor
wires 5 or by other appropriate neans. In the fan-in design, both groups
of contacts are distributed over the surface areas next to the side edges
~of the mcrochip device 1 or the interposer 7. In the fan-out design,
these contacts are placed on a surface region of the interp t he
m crochip device 1 which are located in the central area of ?%féfu%mﬂﬁ
cross-section. Conbinations of the fan-i4i0desi'gn and the fan-out design are
possible. Figure 3 shows a variant of the fan-out design in which both the
si de edges adpcerdtdo bphitalityof ai@odHip devigespiredrder tb alldw eherpackaging oftthe

m crochip device 1 are covered by the _resin 25. Therefore, the m crochip
device | is &fsapucnoshipdeniges hat the sametims or impasalied in ene precess.t Ehe n
particularly o .n cgntrast to.this. the 25 resin 25

accor di ng toa?r%@gggesn P%"@?@Pﬁ%" CQBEAIsES, gt Igast ine PH%O%HB Qe‘gﬁ?sfﬁt&sbeof t he
m crochi p deyphéiagdd adinbiched by ithedoted Pacichge obflineds. PRE parl\G Bk fe®bhdhd25 | S
aligned with the side edge of the interposer 7 in the enbodiment of Figure
2. The i nensideef the amangemert hasibeen ctheff deeidgnto shbwdhe prafile dfelben descri bed
with reference to Figure 1 to 3. 30 Figure 4 shows a perspective view onto
an interpose@?‘gﬁmegh is |ocated 24 July 2003 -10 adjacent to a plurality

of m cr ochi p dev GRS inkerpfiseh 768 thelaPratbdcAlft OF BRACK ACH k1 Obart " Phis! NESE

m crochip devices 1 at the sane tine or 1n parallel 1m ohe process. The
arrangenent fciilatds thg handlifigopfitie idterpoypr arxbacceleratesalsd produreiofriof & phfralitydevi ces
1 to be packﬁ&e?g as indicated, by the dotted Eac age outlines 8. The part
on the right® agess HORVEYer, fh HtrpossTeRNFESHNE 194 3 PRIERlity ef partsioan bg usadder t o

show t he 1pr of, (o} nge LQt S [rangenment
of Fi qur a4 irteBd 0Tt #ferpict #OGEHR pn R8T SABerfl ey dFebhe 1
i nt er poser awtlereinceack apérage idgionoadsohto o bk F@ckﬁhﬂﬁ:@b bf dhe TithPRidrodtS

It

However, an interposer consisting of a plurality of parts can be used 10
i nst ead. Thed§vites dpddwre iy ap slopgate first aperips 4 $ in edch packagharsa withal cregser t ur e

regions, wherei LN ear eal corresponds to the package area of
one of the m&gﬁ%@ﬁlﬁ%&ﬂﬁ%@%@é@ "%th 7 e‘?eeﬁ clzogneég. gﬁeoﬁxata? STFEY é? eﬁ%@% ?’ﬂ& 15 in
each packagethaoater ¥ide (tha téjy fdein Figure 4) through the interposer 7 to the surface of the

-

(€
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15 corresponding microchip device 1. As an example for all microchip devices 1 and
for other regions on the surface of this particular microchip device 1, eight chip pads
3 are shown on the lefthand side of the package area of the central package in Figure
4. The interposer 7 is located on the microchip device surface so as to allow the
access to the chip pads 3 from the outer side (top side) through the first opening 15.

20  After arranging the interposer 7 adjacent to the microchip devices 1 conductor wires
5, or other appropriate electrical conductor means, are provided and are connected to
the chip pads 3 and to corresponding electrical interposer pads 6 so as to electrically
connect each one of the chip pads 3 with one of the interpdser 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 (connectioné 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




section elongate rectangle with rounded corners. The first openings 15
extend from the outer side (the top side in Figure 4) through the

i nterposer 7 to the surface of the 15 corresponding mcrochip device 1. As
~an exanple for all mcrochip devices 1 and for other regions on the
surface of this particular mcrochip device 1, eight chip pad§4Ju§¥]§@ shown
on the lefthand side of the package area of the central package | Igure
4. The interposer 7 is located on the m-dleochip device surface so as to
allow the access to the chip pads 3 fromthe outer side (top side) through
the first opéiliedyp16thedevehbf the sarficenggiog of ki dontacy hatis Or Hovastgaant to the
m crochi p devi ces 1.conguct8r wi,res. 5, or. other appropriate electrical

conduct or meHYENtoR is not Jpyigd do tispastiularssmhadiraent; Rather, other steppsddarofileand t o

correspondin ' [ (g el ectricall connect
each one of tg Eglleglg‘l%{ﬂdogglj gt@ét\% #ﬁg%rﬁléﬂ%g ﬁt[ %éﬁ?en@gerlégrgéjrp 5 %18‘_5 fté.s e

i nterposer pewiblét@previde an imterposer avherd fhe Gfterpb&ir ?Hdsﬂfr cohcts AFeSIoBRASEEn 7
whi ch faces to said outer 25 side. Each one of the interposer pads 6 is

el ect ri caPl ythesamesnefacelev e teicontscthalls os hthantypesoofexteimad nentadts (dsdoront act

balls 9 on the r poser,, syrface. |ln the_enbodi nent shown in Figure 4, the
aperture 11 © _qqéglécgvg}ﬂ}pgﬁ?%s&ﬁ@rdlgg ogf%ggpn@() that the surface

regi ons where theThoigfepQs tBPQﬁn rﬁth@gﬁt’ﬁ% regi ons
where the contact balls 9 arse ocaéie% are on |fl?gi§g£nfg%lsg\§/%§té&sfﬁ 30
particul ar, Tbirgel 8 /lstwedn dabie twmofthe fisst oppridgs 15. i Backdyidpe 59 cdhprisek b@o

-11 filled up to the | evel of the surface

~aperture 11 can 4 Jul 03 .
regi on of th¥& %ﬁ?a‘%‘?“’%&’f‘%’%‘f 8'9ml%ﬁé\¢€t°,f thegpertpse 1d o itheroppesiteotidg soasitad t o

this partpcul@he@ROSHITRAL Ll es . t he

I nt er poser so t?\at tﬁ@rsg aarlpeeﬁg‘l}%‘kf%gssegjtﬁ%&?ﬁ%@?%@%@%@&ﬁgg?bl e. It is
al so possi bBeween thedwdie tars 1dfeastobridgelss therd i@ sedtndropaiag 18adicHor
contacts are Ioca'{aéd on 5 the sane surface |level as the contact balls or

ot her types fends lsp fiom theputes side of theripterposszathrangh s ntarposehd tajdigi gns
di t ' | ' . ' 5 0of th
ceco o 0 R Ao SHILT W PSR B,

first openi rniysesbcondapbnibgs dee ndBexteidnthicigh theWterdser, bEfdnly SxtéhdsCiors Xt end
fromone side of the aperture 11 to the opposite side so as to 10 connect
the oppod? t dhe:pres side I@eghﬁsmlesmsnratln&aﬂbm&ammfs these¢andsipenipg ibragt 4s5.

stabilising means in order to stabilise the flow of liquid or molten insulating material

which is transferred to at least partly fill 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 between the contact balls 9 on opposite sides of
20 the aperture 11 are stabilised and the handling of the intefposer 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 of a
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



Between the two tie bars 19 of each bridge 18, there is a second opening 16
which extends also fromthe outer side of the interposer 7 through the
interposer 7 to the surface |level of the mcrochip devices 1. In an
alternative enbodi nent at |east one of these second openi ngs does not
extend through the interposer, but only extends from 15 the O%M%ﬁhﬁﬁﬁﬁ into
the interposer. In both enbodi nents the second opening 16 act as
stabilising nmeans in order to stabilise tlde flow of liquid or nolten
insulating material which is transferred to at least partly fill the

aperture 11 centglardavfehe mxkirpersr 7 WheicBE interbdi@r bdR a 0SS
struts for tgﬁ .aperture 11. Therefore, thmecxgi rrgrjlsi ﬁéﬁc&@ﬁéﬂ??ﬁreﬁe
openi ngs 15 dnds syslivided by tie barOtwikich is locateiiml fway betivean the operDgrdQsti t e

sides of 20 r{ure.11 are stabilised and the handling of the

i nt er poser 7@%&@%0 lltlt(%fg'&.jfol;ﬁ{@b&’ﬁ@m’ﬁréglﬂgfaﬂﬁiﬁg’ﬁ%wyﬂFme

suppl yi ng enéapThe 8¢ bad e hé b byl i . apertuyre

regi ons. The %assagevvay S glﬁd())tf%%e?g ﬁ%%&%%%g%&gf) ?ﬁgﬁ@g{q@@g d(%?’mgﬁé%eedi ng

aperture regthsrsurfaeeisvelianghe outehddeofthd interposed ¥ wWhegithe céntadballd® hre
enbodi ment oLocg{gdi nterg}gsgr/ m c&ochi,p devi ce arrangenent is shown 25 in

Figures 5 an SR om Fignrg 63 \Ratherothe ftis bap h9 extendsifrdnatie of t he
arrangenment Wiel =Tl 8 .ed. The interposer. 7
consists of a sciegl%‘{ago%g?t ang}gﬁgk‘g?gb%gg&%féﬁg%35?(‘56‘1"%&6%#6&9
mi crochi p -delevelatifférendiie thesurfiogRNENdn the oaleriiliess the idtBPosan: g}%ﬁ@ﬁgd but

the resulting two packages of the mcrochip devices | wll
after the palisugt teniakorntherifitling oremcapsulating métesial ogekethe tiobti 19e 8. The

t 1 t .end | th in the 24 Jul 2003 -12
ggﬁ{rglr ealtg’eawg?ﬂth g&?én e%ggﬁeﬁ?ﬂigﬁﬁgfﬁg °P?eﬂ§%ggigi°naﬁﬁﬁ§wéla ? Heat ed.
The aper t ur ethe tegidrsoftti® dperivee t M@oﬁé&ﬂ%{%ﬁi%&%%&tﬁ%ﬁ%ﬁpﬂﬂé@ vay

between the open end of the aperture 11 igure 5
and in the fackriikenng ofthesepondmipguings 16pf thelembodimentof Rigudese.ipt ext end

fromthe surdag \/ he mcrochip device,1l to 5 the surface |evel on
the outer siStctia?a)(ﬂgsfﬂL ?ﬁ?‘qvgﬁgfﬁig&ag}nag?%ﬁgBgerﬁ“%regmogepeB T gdgofthetie| ocat ed
(as can be $zem9.best from Figure 6). Rather, the tie bar 19 extends from

the surface level of the mcrochip device 1 to a level which is at about
two thirls of thdiguredeshows schematicadlytaprotess efitrénafee momidihg rortir@o out er  si de

of the inte RIS the pazmg?ngacl)tj four; microchip devices 1. Each two of the micrbchip
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 sevefal 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 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
25  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.



insulating material or other filling or encapsulating material to pass the
tie bar 19 10 when the material is supplied fromone of the open ends of
the aperture 11. Further, the region of the aperture 11 at the open end,
~through which the material is supplied, acts |ike one of the second
openings 16 of the enbodi nent of Figure 4, i.e. it stabilise 45&@2559“’0f
the material to the aperture region on the other side of the firé " -bar- 19
15 Figure 7 shows schematically a processl3ef transfer nmoulding in order to
perform the packagi ng of four mcrochip devices 1. Each two of the

m crochi p delhecfeent andbackadidgeuvitics 04,26 illos foPthd eBeHPBAIN RS MO fohiEgMat er i al
to be suppli e%f(iuri n the transfer nmoulding, two on the right hang si de
and two on t h&k 8des ehthe packagesyor thegranstey mopiding progess a reotld on nufuldshe

suppl i ed mat qpj Sy Lpd several_.arro 20 in Figure 7. Froma

mat eri al sousgg@%{,”ﬁ% %dgl%r?? é?i?gff%P?ﬁgﬁ‘ﬁfl jt Ze(?s&tﬁ/?s B‘ng‘fe f?ﬁé?’%‘if{ib@?osiféﬂ hs 23
each | eadi ng wherocsntart balle9 ieQodtcdas eXdaei# c6adts bR Bgckﬁgé’s ﬁ)dcg{ ochip
devices 1 ﬁre aligned in series. A sectional view o? a parf of such an area

i s shown i MRgReEerd inelongateand extendaiftom ithe endeegienbbthe shpplepithe3suppl y pat h
23 ends. The ngenent conpri.ses 25 several cayities to be filled

conpl etel y wﬂﬁh{i@@‘gﬁé}la&ﬁisﬁ nfpackage area of theAwe afigned migroohin davides. Bi ni | arl y
subdi vi ded agompriédi@acORs Irgp(gﬁe [ . . o) k,lg%v t he stepped
profile; peri phgr al gavities 1@% lg&gﬁﬁgfréglgi}g%wgé; ek e etﬁ§to as to

al | ow the enepgningsantend fim theoutentide af tiecigrsyastr 7 theouph GhamBpsserT ket O t he
and front and back side cavities 24, 26

enbodi ment  of El gu?ﬁﬁl and 2; . . [ i

| ocated in tREAH Of Mg ergspendingmignochipdlenice d a fauthen, thetintexpopas| Aconipriset i on of
t he mat erigal gk Pl . -~ front.and back side
cavities 24, ZﬁéggF?ggvH&%ebt tee%%%%gésm g)t% ,Q%ﬁ 1%?11 p} ??gdlfercgﬂ? "ﬁ‘ﬁfﬁ Og(glclﬁréﬁ des of
t he packagesmidfochip Hevite pavkag, imbetivebinthe PWe BR266chip dBTILE fhoRigellatads  (not

shown) can bgeh%ﬁrg ded which cover at | east the surface region of
i nt er posers ¢ &ecopf microckip|dpycopagkags. b Hiserirate oponingsriFlextemdtfromh s of

t he packagesge5aePsife i I | S ngat e an tends fromthe end
region of t he s upgfl)ﬁ/e BSF g ngtng%E %r?’othrﬁ Hgﬂ? ﬁléeg‘?""ef%qser%d BHale PRerngelar ea of
the two ali gutabiliseithe flowiof neteetial Rfichli§ 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



conpri ses each one first opening 15 per m crochip device package. The first
openi'ngs extend fromthe outer side of the interposer 7 through the
interposer 7 to the surface of the corresponding mcrochip device 1.
_Further, the interposer 7 conprises 10 altogether three separate openings
17 located in supply direction in front of the first mcrochiez%JdB,v#'@g
package, in between the two nicrochip device packages, and béfliH
second m crochip device package. Al sepadgate openings 17 extend from the
outer side of the interposer 7 through the interposer 7. The separate
openi ngs 17 thé RRjthi ofehd fiet $ﬁeﬂmg9f15@Wéﬁﬂh@'oﬂéﬂl'cﬁﬂtiéﬁﬁﬂ%,ﬁ@ﬁs de'flfkyt he
mat eri al source 22 through 15 the supply path 23. Further, the handling and
t he di mensi oregn be centrolled teaghieversatisfantery Slliagirésubed by four tie bars 19 in
total, |ocated each between one of the first openings 15 and one of the
separate openings 17. Wien the material fromthe material source 22 is
supplied through the supply path 23, the material reaches the separate
opening 17 which is |l ocated 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
peri pheral cavities 21 before the first opening 15 is conpletely filled.
Therefore, the peripheral cavities 21 can be provided with sufficient
material to encapsulate the mcrochip device | and the 25 interposer 7 on
their lateral sides during the transfer noul ding process. A simlar effect
i s achieved by the separate opening 17 between the two aligned mcrochip
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 mcrochip device 1 and behind the second m crochip
device 1. By adapting the 30 I ength of the separate openings 17 and
optionally by adapting also or alternatively 24 July 2003 -14 the | ength of
the first openings 15 the filling of all cavities 15,21,24,26 to be filled
can be controlled to achieve satisfactory filling results. 24 July 2003 -15



CLAIMS 1. A nethod of packaging a mcrochip device (1), said nethod
conprising: 5 providing a mcrochip device (1) having a first electrical
contact (3); providing an interposer (7) with a second el ectrical contact
(9), with an aperture (11) extending froman outer side through the
interposer (7), and with a separate opening (16, 17) extendi gjffgwhhe
outer side into the interposer (7); arranging the interposer ?)uy 10 e
vicinity of the mcrochip device (1) so tisat 10 the first electrical
contact (3) is accessible fromthe outer side through the aperture (11);

el ectrically connecting the first electrical contact (3) wth the second
electrical contact (9); and filling the aperture (11) with an electrically
insulating material (25) by 15 transfe€ClAdMSi ng, wherein the insulating
material (25) is supplied froma direction so as to pass the region of the
separate opening (16, 17) before it reaches the aperture (11). 2. A nethod
according to iclai i t : : { g?@ﬂi . 20
electrically connre%:%le%ﬁggro?lpfd&agﬂgﬁg%%@#f@%gy’gag : ‘@?""&ﬂ’é‘%‘e n the
connecti orb (5) extpeondding a aniviobkiprdeeice 1) Iavitg\d fist dldotricdd contadt (3he aperture
(11) and further extends outside of the aperture (11) on the outer side of
the interposer (7PARHInGARIESTROSCRE) WilhhAseqond aleptsipal; contapt(Qp svithaaned at | east

tside th i b : SpeTe f
o SR i G 4B SR D
el ectri cal | y sepasaté apénivgy (16R1 B lekRhding (firfi thesouitd?lsid@dntodhd inferposkef7y,0or of the

i nterposer (7) and/or ;the m crochi_P . device (1), so as to encapsul ate at
| east a part of tAEaRgngthe infeposer(7dndhevicinity of theanistdship dewice b solthat and

hat - durt g FRECYEaRE bRt (s ccbbo ool PR T Sa REPoch of 56FHY e 24

July 2003 -16119j ong the exterior before it reaches 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 transfer moulding, 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

(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) 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



4. A nethod according to any one of clains 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 forma passageway to be passed by the electrically
insulating material during the transfer noul ding, and wherei 54%1;5 q:per
separate opening (16) is arranged in between two of the apertures ? 1)

al ong the passageway. 10 5. A nethod accggding to any one of clains 1 to 4,
wherein the aperture (11) forns at |east one passageway extendi ng al ong

t he outer si f b f | ying the insulating

mat eri al (25%{1%%% Q’?ﬁ?ﬁ%ﬁ&?ﬁ?ﬁt@%ﬁeﬁeﬁéﬂ@ aperture (11), and wherein
the separate opening (17) is |located next to the beginning of the
passageway. 15 6. A nethod according to claim5, wherein there are a
plurality of 4separamethodgecnrdigs tq am) onecaftiaimsdo ddwhersin there atex pluglitni ng or

toth d of t . 2Q 7, A
nterposer (7 “ArRE SRAENR1 be Bcd X pe s eFeRET AT ey o8l
plurality $f vhefsii tHe@pbrt@e{1ay b aﬂi?)xecpih RFiePst Blto ForHlea pdssddefal B & POSEr
(7), for electrically contactin he packaged m crochip devite and to be

el ectri cal | ypasseshhe thecaleoically tinseIating muateniig) duting the tabyfer mouldingy and e ( 11)
extending fromthe outer side intp t j nterpose 7), wherein 25 the
aperture (11)V st &rhagasqpmage %ﬁen}n&;@g) ls\ﬁgaﬂ%éﬁﬁi?ﬁé”e@lﬁfmﬂ he apertugery
wherein at  (B3slond thé pabagelvaj.ne openings extends fromthe outer side
through the inferposer (7)  in order to allow the connecting to the

m crochip device (1). 8 An interposer according to claim7, wherein the
aperture 1&115 IS gi vitge&i by 30 bridge (18) which connects opposite
aperture dges (13)methn Q‘EPPWa%&?nYPPe@fC $ hiet,yoheeain theapeduegl Do claim 7
or 8 with a I . @] aperties (11)
are aligned fogllng gﬂeg%%ggfnggggﬁeg% P %ﬁﬁ]ﬂgﬁgaagé%%s\g\é/@f%& &a‘f‘%‘&& %sef t?é %5ssage
of el ectri casupplyimgsthedtsutagingmiateriah (25 t6 ofthreughrthemtezior 6Pk dpéiture (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 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 ( l),

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
least 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).



process. 5 10. An interposer according to claim9, wherein an opening (16)
i.s llocated in between two of the apertures (11) al ong the passageway
wherein the opening (16) extends fromthe outer side into the interposer
(7). 10 11. A packaged m crochip device, conprising: a mcrochip device (1)
having a plurality of first electrical contacts (3); an interposer éo73)
with a plurality of second electrical contacts (9), wth an a%b? Xi (11)
extending froman outer side through the _i1 terposer (7), and with a
separate opening (16, 17) extending fromthe outer side into the interposer

(7); and 15 ebectri which electrically connect the first
el ectrical contact @%&%&ﬁ;&@@#é@%ﬁi ‘}r:fbr%ﬁ‘@ ﬁﬂluﬁahl@)’%fé%?ﬂfr@{eéﬂ bi cal
contacts (9); Whereinsthe apéreures(l ¢y 20 8Bgnedih sefieilolR ¢ té)%tsﬁe%c?]oochl P
device (1); at,least one of the conductors (5) extends FROY 18 aperture
(11): and t helllfpEng thepassegs ofielectricallysepalativemeeeini dw@ing hrandfé} mduRIiRt | east
partly filled,20.i th an electrically insulating material (25) and'thereby

the at | east ‘one conductor (5) is fixed to the interposer (7).
5

10.  Aninterposer according to claim 9, wherein an opening (16) is located in

between two of the apertures (11) along the passageway wherein the opening (16)
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 least partly filled

20 with an electrically insulating material (25) and thereby the at least one conductor &)
is fixed to the interposer (7).



