; e3e&" " #$4$<&6B&T&U 4 PACKAG NG OF A MCROCHI P DEVICE - |l This invention
reI at es general ly-to the field of sem conductor device 5 man
nmore particularly to the packagi ng of mcrochip devices W|th I’mm N'mmm
circuit chips to be used in an electronic assenbly, such as a prln e
circuit board. In the electronics industry, the quest for smal | ef
el ectroni c devices which performbetter at a | ower cost is omﬁ\mmmwmmmmy S
especially true for the portable 10 el ectl-onics and wirel ess ns
sector which has undergone recent rapid growth. In particular, ag@utesult
of the decreasing size of mcrochips and the increasing den5|ty of
el ectronic functions per chip area there s a strong demand for very small
mi crochi p packages. ExanpRASKAGINEQY AMICROCHIEDENIGE-Lk 1 crochi p
devices are thin small outline package (TSOD) and quad fl at pack package
(QFP) . These package have fixed package sizes with respect to the nunber
of external el ect rrii@invemidrarelates izBierfIPNioht it dfiiempRat@fordedicechi p devi ce
with its periphery. Wth reduced sizes of mcrochips, the technical
requi r emend s mawfadure eohimerppariagarhgtorthe packagingle§ ericroghip dawiees. with
particular, the electrica i gnpal path | ength 20 shoul d,be as. short as
Possi bl e 1o dUGPAIAIRYI CHIPS HLDs vsat Cheh RPTOTC BRoRPGhohasa apEaePed
signals. Usugohy, the microchip device conprises very small electrical pads
| ocated on the surface of the mcrochip. It is known to connect these
el ectrical pads vahhhdéiectmnicsnmh;bmam qu¢s$fmfsntaﬂerqiemloai;;eieuis:bmyhichry smal |
wires ("wre bonding") or _ribbons 25 tape ayt onding, TAB). In
both cases t FeEeIB HRETA a#%warcest\;%?t}g%  his & esperiallygay f'of%b e PogRlEL ed
agai nst &ngﬁﬂph
el ectrica C%ﬂa{cﬁ@ lgg%frl\(? élesfwﬂé@cmioﬁg k“?)crt shésgomactls ofiér Flg\?vaéﬁect rical

contact to berowthe Ih attiztlapas lamﬂ othdmeaBm’g Ismﬁbfhﬁcrochlps aiﬁ thé package.
I'n certain packaging systens the el ectrical _pads are contacts on the 30

m crochi p surneseasing densigeef electroniccunetions|psy ehip asead therrois @sirongidemand fop o
specific

6166"

very small microchip packages.
Examples for conventional packaging of microchip devices are thin small
_15 - outlipe package (TSOP) and quad flat pack package (QFP).. These packages have
fixed package sizes with respect to the number of external electrical contacts for
contacting the packed microchip device with its periphery.

With reduced sizes of microchips, the technical requirements for microchip
packaging have also been increased. In particular, the electrical signal path length

20 should be as short as possible to avoid delay in the transportation of high speed
electrical signals.

Usually, the microchip device comprises very small electrical pads located on
the surfaee 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



-2 packagi ng nethod. A class of packagi ng nmet hods which covers such
techniques is called Chip Size Packaging (CSP). According to the definition
of CSP as given by the Institute for |nterconnecting and Packagi ng
Electronic Circuits (I1PC) the resulting package surface area is not greater
than 1.5 tinmes the mcrochip surface area. 5 Further, the resulting package
can easily be contacted via exposed external contacts on the package
surface. In a new subclass of CSP, an in12erposes with a plurality of
external contacts is used for packaging. The external contacts are |ocated
on an outer piciteging metleod. M clapofgmckigingimetodswhish spyars suchledifugsisi r om t he

Shape of o velEoR P S Fackegine GRS < Acpoioll e iHeBhichd? GRS R, ' e
shape o1 a ‘C [2) ) ) u It my
al S0 be_open, Qe e HREorbDAMe QR FLkigiy ERUGSM CrbdiesIPOf e rtiingoses

is arranged adjacent or 1n the vicinity o e mcrochip device so that the

el ectrical cpakags surfide hieg ignidtigeeaker phawl.5 sioes dreemombipsiubface iream t he out er
side through the aperture. After that, the contgcts on the m'airochig
surface abe Fumhes) beresuliingpackagn cak easilyhercantaried xigexpessd exisHial eoMagts i ¢ he
outer side of Ehe iEt ergﬁser using el ectrical conductors. At |east sone of
t he conduct of® }wna‘c & Sithin the aperture and will be encapsul ated
afterwards by an g gaéwiseildsy of 0SD) &1 inf@peset with alplurdlity of eetermlibmitacssisof  CSP
has the foll ow ng advantages: The conduct or Iength for connecting the

el ectrical coseddot packagingeThe externhi gontagtssare fageied Rn @p ouisEsidg OEM§al cont act s

can be kept very short, .especiall if t.he_.ed 0 is |located

close to !tohe“’(’i p3gg W %I%Bamrb‘%ﬁﬁ%&’ﬂ%\%ogg&gﬁtrnfégg? ﬁw?ﬁ&eéhé{)f(l er nal

contacts gn wﬁ'{neéétr.sI.rpﬁarﬁﬂm&{‘ﬁleiagéﬁlh@@l%ﬁle%hﬂe dTe wiadee of Bdmb(wifidote sanme
the contacts on t

si de as e mcrochip surface during the connectin

process. Theclipgtale padkagimgy wG§B) ot it cmay dhso hesopgn oo epeior mopsthan grgeof ts
conductors are protected by the encapsul ati ng nat.eri.al. The external
contacts of {aRsaludesate BAGTORRCH @mgqﬁéacﬁﬁﬂ'g%t"é et"é"%?ﬂ@?é’_ugrm%p boar d.
Further, —t heqlled QEMbRANE EibERal nlBEHUnitle BlcrBbnip Siac e REBRHIE Romthé ace of
t he package so as 10%alTow t he maxi mim possi bl e heat dissipation to the
anbi ent . Howewter sidé fieouistht hpstiung Aftert thet, thetoenfacts o8 thesthicrochép susfach are

m crochi p device 30 nust be perforned ver reci sely. .Qxherw.se, very
little deli aticetnigally epnnested a@fbi%"aﬁtemalsv‘“&g@&F% °H‘&§‘ %“g‘s ' ei"ﬁefé’BHaCt - -‘
failure and/gr. d u IdhcthfsAmpl SkendRittifh 0@ | S used
for encapsul g?fl%gfé?ﬁlgalﬁ:%%gﬁcg or S(Att\?\%at%hsoglwé%f??‘% ?:%{1 I§/ isnsul ate?nng material, the
handl i ng of hh@nir®hl] WIBKS erkBgsuldie] dfterwardsiby adelectrieallyiinsuldting mategiabpar e t he
transfer nmoulding may result in contact failure or damaging. 5 It is an

obj ect of thé’hpms\@\%diamﬂéﬂﬁsrpohﬁsttbe Mllowingadyan@gfiod of packagi ng a

m crochi p device ich facilitates i i i ice
and/or the inter pﬁ@%?oréc{\‘ﬁﬁ%he e%ﬁgélﬂjgﬁe@%g%ggﬁpp&g(ga\?fyc(gﬁgﬁ lgloﬁg for
smal | rejRCt surfdceSvitHthBegermal estisistd €. be kept very short, especially if the edge of the

aperture is located close to the contacts on the microchip device surface.

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

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

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

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



It is a further object of the invention to provide a correspondi ng

i nterposer 10 and a correspondi ng packaged m crochi p device. Accordingly,
the foll owi ng method of packaging a mcrochip device is proposed. The

met hod conprises: providing a mcrochip device having a plurality of first

" electrical contacts; providing an interposer with a plurality of second

el ectrical contacts on an 15 outer ride of the interposer and with an
aperture extending fromthe outer side .-3through the interposer, wherein
the aperture is divided into at | east two openings by a bridge which
connect s opppssitien mperesult & exiges failure amdjontgmape thercondystaer Fethicacgént to t he
m crochi p devi cs? SO ‘Elat .the first electrical gont act.%lqzire.%gcessi ble from
the outer siH@an ‘Hr"@fﬂ’é ng is ysed for encapsplaging the, qondusgors with electrically  hp i ng
electrical Chghgehd ARRrREIHARRANGS BEAL iEmBNF Sn@lhe miErdohipteyRh G bideF 2
contacts and the s conél1 él'ectrical contacts. This solution facilitates the
handl i ng of toyepané deprmefer mouldixg inhp result iodntget tilvieer, dagiagmg. t he bri dge

strengthens the interposer in the region of the aperture. At 25 |east in
the regi of next tH 1§ #eobigstedthe presentiinyentiqndp prayide ay@ethpd pfpacgkaging agpeni ngs

't “bot b openfiectip SeviEERRLE REHkUS M RPofthe Rl LI SRS Haor TS T 7
second el ect jnkGpbsef AMt/GGthe pa&l&&@e@aﬁ@&bdﬂiﬁ Hevice MdAMbivs Eanirall rBjedigtes @onpar ed

to a non-divided aperture wWith the sane or a simlar cross-sectional area
or di mensi onmassAiredyctioche di nensi ons of the 30 second el ectrical contacts on
the outer side of_the,.interposer. are kept stable. -4 Therefore, the
failure rate for Ed%?&gﬂieﬁaﬁﬁaé’&lﬁﬁgﬂﬁﬁi“é?Bw AR RO BeRERRY|

devi ces, 9uChBScdil3pddditPpackOddicrdchip Aeidecr eased. Preferably, the
bridge is |ocated as near as possible to the first electrical contacts.
Therefore, in a pAeéadingly, tretfolowmgtmethibofgpankaging 4 miochipdenieriisdef i nes a 5
connecting area t 3,:1 used for | ocating the electrical conductors, the

bri dge and tPOPAEdr d&¢ MEPdAOMINSeS| ectri cal conductors in the connecting
area are | ocated g ael L. disss: -' ; L r ef er abl
2 tinmes, the aver gg dgl?%% ﬁ%g&gg!td %gﬁ%ﬁgé%@%@f gﬁfgﬂfﬂeﬁﬁ%ﬂgﬁﬁg@ti ng Y
area. Preferably, previdig imateposeawith agplwhlity o€ sécond tleetriealt sontaats oncamt act s, at

|l east the first 10 opening is filled with electrically insulating material
by ‘transflér ewed dﬁl'm}p the interppyes prd Pilh 4B ApeiNTEHending fro@ e opiseside i he |
el ectrical c i . S t: ad . L0 | J
device thr ou%g(q{éﬁtet&{ @Fésrﬁosgéggﬂfe ﬁ%ﬁg}? o dgglﬁiegreﬁg[g? gﬁlgg%h?gioggﬁ?%gwogeni ng
on the out erbiidgdaniith tdimettsoppue @perturd eligdss enbodi ment, the conductor is

encapsul ated at | east outside the gpening with r15 insulating nmaterial by
transfer moul di ngarapgingthe interppses adipesnt HHe Micrgchipdeyigs & Patle sty pe at

| east partly . g i r ipsul ati ng
macor i ar iy RCUEA BEas B BURSIIORRR ool etnfiih ekl Arbfpsdie O D
wi || compi sepehfi@s@ni ng and additionally conprise a space on said outer
side of the opening so as to provide sufficient space to entirely
encapsul at e t he amakingglectical ecamneriiong between respective ones of the first electrical

contacts and the second electrical contacts.

This solution facilitates the handling of the interposer and of the microchip
device, since the bridge strengthens the interposer in the region of the aperture. At
25 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
the same or a similar cross-sectional area or dimensions. Also, the dimensions of the

30 second electrical contacts on the outer side of the interposer are kept stable.



20 A separate opening nmay be provided, which may be a recess that does not
‘extend through the interposer or nay extend through the interposer wherein
the insulating material is supplied froma direction so as to pass the
region of the separate opening before it reaches the aperture. The separate
opening stabilises the transfer noulding process with regard to different
aspects. First, the separate 25 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 anmount of material has entered
the apert ur eChefeSqrecthalfiiluré faté foe comsctirgt 4 paykaged amiceochipglesice ghexderpdl materi al |
the material which has alread entereg the aperture can attract nateri al
which is |o&ave@s,swhwlwwﬂé@aéd%ﬁ% ﬁ&?crfﬁ%gg, there will be a sufficient
flow into the apejtur ven. 30. 1 isBble@flbdlce 1S
tenporarily not gfﬁ?f#fai’}yéﬁlfe.eb@égégnlg,‘:&? %gg isl%\ggérg%g}b%@ghﬁggﬁ% ?\g acts like a
reflection sh@kd, ThéreFdte, inapufairéd@mbadigiehaivhimin the dicst egening Hefinesal oci ty
which is too high or is injected froma direction which uld result in a
reverse fbowoamzttingereaftobe ugaddorlocatingths glestEisal %@dﬁlﬁi?ré,rf#ggﬂ@%f "é‘ﬁt‘g‘? or fill

the aperture. One explangtion for this.e ' L dafddrso U thei

i nsul ati ng rfﬁf‘réﬁti%quﬂq gﬁ%%algo?qu%%ﬂjatfrh]éa? (gﬁng%tznrﬁt Jr%gfE ?irﬁg&%gdlsgast aelrpart of
the insul ati . 865 Aler tBanst Ghed ptE BBy fitys, the dvbmge distined betopantheg.

Af t er war ds, Cﬁﬁaél{n@g%%#t !lecgnal mat er’lpal hasyq{;lrrived, at | east a part of the
st ored mat erdoaluctes apthe donnevtinpereaepar at e openi ng and j oi ns the succeedi ng

terial. Thi lts i £l i th i sfact qr.y fl ' i th
e der are vel boi | \ProlRgably, Aeeie chpcting  the st fibRfial et RiLMmbHEgeh 11
filling {)t ilogaﬁgirtng% ﬁﬁ?clY Iyhth SfecRcaliP RsGRtiA gﬁltérfﬁ%b‘ ahnsha nigildéiag.al wherein

t hese ad cavities or spaces may ocated on side paths of the
material flow | nna prerired embodinteat iatieast ane ofithedltictricehednduetosstis es or spaces

to be filled conprise the exterior region of the inte ser _and/ or, t he

mi crochi p desonpested sosgseteiexteny fiog e grwqo@B«mﬁgmsﬁmge%&h? g‘FS? SRR %@ ©he

i nt er poser or th 1L Gk Oghi . e SIS of the iflefpoéd. Qihis OF

encapsul at i ?113‘%? qx&eﬁo@%@;@?g?ery%&?meer possgir% 0anc']e/ ore&% he m crochip device.
Preferably, dfbddihsntClsRondittoriepisapiitatepaticasyoutside thespenisgadthand ar r anged

so that, during the transfer noul ding, the .ingulati terial.flows along
- t he “ext erl-iSorinslﬂatﬁnwnhﬁ@rieirWwfﬁ'm%gﬁg-hg%‘%aﬁmﬁg’g@g&é@g § BpEPPIer

reaches the aperture. The Crossssect| _hduthtingy have
any shape, fB#Y ?(ﬁH'B‘I‘Sép%‘glytcﬁgergglg%é%@%%#@?%&?%ﬁfnggﬁa;e ortﬂrgect angl e.

Further, theyseRaratieh A@Heeed s tiudavily. vP@ttatdydhocavity prill cafmptise of
separate openings can be provided. Preferably, the se,Bairag e openi g(? or
openi ngs ar ethe operéng amtladditiernaliyl compripea spase o prid PHEESIIGALIE PRFUREGHT S al so
an adjacent part .of the. sane cavity,tq j j k d conpletely
with the ins Ipé?'fla S‘f‘Fﬁf’éF? ace %56 yﬁ%ja§?l{l%té\lt/}geg¥ééga§{s(ﬁ%? Oilﬂleclt(g'roposed

met hod ofypprovi di RGebheDPRRNA My HRYbVIBed Whidhiiady bederepessftimt doexnadf t he
transfer nmoul di ng and therefore g,he handl ing of the interposer and the

m crochi p desitanl thranghals interpeserior manexendbrangh theinterrsenvhgeiditds | i ses the

flow of insulating materjal, gnd that,. as.ar ‘| ory transfer
moul di ng, t hEsylatiag mageeL@éup@eﬂmségaaﬁgPﬁikﬁ%5%%‘52%{%‘3"@%‘% be handl ed
easily. 30 | ADqdidHethe dpbRie. Thesdphtakadpeampatabiliseafier t ur es
or separate &p_ﬁrg%(%%?l{ﬂgf%ffregi oirlldgi%t o} t?&e) filled vapt h t hpe electrically

i nsul ati ng Maseférahoulding pedcess with sqgard tordiffereont aspagisodfdrshthe ¥PrGted in series

so as to form a_passageway to he passed the electrigally | i ng
mat er i al 23ur PPRAIRSACLS %&Y@F%Ymﬁgult@? ﬁcﬁﬁgﬁvﬁﬁﬂﬁa&% Aty 3?’5 ré%%t‘é#}%%ée

opening | S ALkPROSttRnARENRAN NG hpdrife ARET 4 AP EmOIntiof GiathRl RaONQ [ he S
passageway. h urther separate open?ng stabilises the flow of insulating
material i ntgntbla@ tifeRAdred[Eapbdialty if thecinsilatingamatoral ins cehesive mptariabithée. In a
further preferred enbodiment, the aperture forns at I{aa.st] Rnﬁ&ggfissta%]eway
ext endi ng al matgrishwhishthes alsgady epterqdibe APRTRFGEROAMract matengl Winepl I 0P3IE, wher e
t he aperture. extends through j erfiiré,@¥en t he

i nsul ating nHt ?F’%aratt%og%“% é@%bﬁ?lgyﬁg&ﬁiﬁc}%ﬁgﬁaﬁﬁgﬂ?ﬁri or of the
aper t ur e.ggl Niftthd fow R b ARMdrial shRcsBpanporariypensufficiest. |Secardetherseparateo t he
begi nni ng of the passageway. This location allows for a particularly stable
flowinto the aperture. In a further enbodinent, there are a plurality of
separate openi ngs, each |ocated next to the beginning or to the end of the
passageway or of one of plural




15 passageways. A separate opening next to the end of the passageway al so
contributes to a conplete filling of the aperture or the cavity. One

expl anation for this is that the material entering that separate opening
acts as a reservoir and deflects the succeeding material. Thus, the
“velocity of the succeeding material at the end of the passageway 20 w | be
decreased and the deposition of material in that region will be enhanced.
According to the invention, it is further5proposed to provide an interposer
for packaging a mcrochip device conprising: a plurality of electrical
contacts on aspeniiigeictsdikde refledtiod shields ifhe éisuldting nedteeial siigjatted withrt act i ng

t he packaged m crochip device and to be electrically 25 connect ed wth the
ni crochi p devvet!@cltyaﬁhlfétp isrtoQ heh@tt@mctegl from@ dclwen@w@ﬁh yioyld resplioingan e

I nt er poser, the ure | S d .i enings by a
bri dge which cgﬂgeﬂ? %S‘g eepéﬁveﬁﬁtﬁ uggeegg’géﬁa&gré% ﬁ'%{ \tﬁltggst a first
of the openi ngsertarel MftexblaRidd®r ﬂﬂ§ @ﬂfeé’c'lﬂﬂtai tﬁtattﬁeldstiﬁtmgttrefeﬁalswnl pd3s or der
to all ow connectlon to the mcrochip device to be 30 nade.

particul aryp athe sepasate opening ansh at dqastd pagt oétha insulating mtmahucmred tempo}mﬂy ng.

It is further, preferred that ther re.a rallt hea
wherein the a9dR¢ Sppawiegrening; qrqis, %tsrxalt f)‘ii ag\ﬁay for

aIIovvlngthe &qg@ [ ' GFJn | g a transfer

noul di ng process nStg%g%ﬁgﬁzg e\%ﬁk%ﬁﬁén@%ﬁ%gﬁaﬁel gfg a{ﬁh ﬁH%{vl\lg of the

apertures al osuwgcdelingpaasterale Thjs raamslheaﬂowwahdanmmry&ﬂnxﬂbnsngﬂﬂnwnb ext ends

fromthe outer side into the interposes. According to_the inventjon, there
g

i's further prigpésea velgcisy-ofpad frg E‘kﬁ'&e‘ﬂnﬁﬁp@%ﬁtﬁmﬁe gdkat allows thgfilling ofy-
m crochipy gev+tﬁ& c'aénl\ﬁeé‘gﬁ s@)a@é ‘ﬁ“ntsﬁfla@ﬁ%{ﬂ et?fall ca con adg‘?i%mﬁt h§1t1e§9r an

I nt er poses w ur secon an aperture

ext endi ng frméd%rﬂd#tﬁilosatélﬁoﬁbiﬂ@pghs bhtheimitaigidloas, wherein the aperture
is divided into at | east two openings by a bridge; and electrical
conduct ors whi ch dnédrefersad pbedimeatsuchisdditionakcayitieserspaeas te bafiled s wi t h

cor responding o%]p%sée (tﬁe etx?e%o% ?gg%}g of thé ?nttér'psger &3 ﬁl%tn%t:rochlp devices,

espec1ally lateral regions along outer edges of the interposer and/or the microchip

.15 - device.. This allows for encapsuiating 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
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

20 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
the aperture, and preferably also an adjacent part of the same cavity to be filled, is/are
filled completely with the insulating material.

25 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
stabilises the flow of insulating material, and that, as a result of satisfactory transfer
moulding, the final package is protected against damage and can be handled easily.

30 In a preferred embodiment, there are plural separate apertures or separate



15 wherein the iriterposer is attached to the m crochip device; at |east
aone 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 | east one conductor is fixed to the interposes.
- 20 In particular, the device may conprise a plurality of packaged

m crochi ps wherein the outlines of the mcrochips each define a package
area in which the interposes covers the sdrface of the corresponding

m crochi p, except for the package area regions of the aperture; and wherein
the bridge expanderdpithstabé fibéd With@icedlbetrically inhdatiagomatetialpwhereinathe 25 from
the outside of one of the package areas into this package area. The present
i nvention wi Bpertues draeglonsarg hlignedyin werjesdio as&o [arnya passagoway lobadrassedyy, wit h
reference to _the accanmpanyi.ng schengti.c draw ngs. i n.which:, Fi.qur to 3
show cr oss- séllet‘???ﬁii"écaﬁpfr‘w&?ng iméﬁagﬁwlﬁﬁgfmgwygd&%%%?éﬁ%gé PSR gur e
4 shows in p%@?ﬁ@&%&f&gﬁk SWareeddh beee twb BF HeRPERSePOSleLioAd BdnPthed  _J_
plurality of crochi p devices; Figure 5 shows a view onto the contact
surface of5 apassagewayoSths funther kepasate opemige stabidises the flowef insvlativg matetiali ces;

Figure 6 shows a cross-sectiqn ajong line VI-Vl .through the arrangenent of
5 Figure 5. MHigtheseqondApRRUIEIR & FHRHAE 74X S f6s \{\ﬁgﬁB%YFent for encapsul ati ng

material to formm mg[@' q?ﬂﬁ I RS &"i:urg?df#rgi PRast?ne phisGtviy8 1S a
cross-secti onal v??é\%v 0 g&ﬁar 0 tﬁgx%ét’rglgggrrent 0 I%i gﬁsre 7.p Isn Fi g}jlures 1
to 8 the sanextsdiapanag tisweaide dithe insagodes (i.¢p tretsidedinin fvhatethe spetirdiravi ng

the same or simlar functions. Figure 1 shows a cross-section throu%h an
arrangement wktehdsthraugh dishintsrensen)c d he passegevay allows thpingdatmgmateriplitp be

enca lating resi,n 25. The 4 nterpo 7. i . 1.C i evice 1
Wit hpzul Z{ﬁer g‘é‘?p?%h A28y %Ougg ﬂllerlﬂ §fﬁ’eoaple%ﬁ;‘e3! )rfnl?glrl %@ﬂ‘?%%i @gg%ﬁpastgg\r/:eat er
than the w dipBerfthg IsN6cdtdH RKPRSEHE bdgififing A thd faesape@ar Tiis Idzatidreallowarfoc i p

device 1 project outwards on both sides of the mcrochip .
devi ce/ i nt er pgesicubarly stablenftow intotherapertyis: f ace of the microchip device 1

It o1 poses 7 does bR, aroofelh Rt B upluBlS B BHAEYIEES A
electrical ol i 1 Sgindifls & lohe ERPolAB bheohy PbEGAY dfghlrab oNnECt | o
chip de _

of the mcro vice 1 to the interposes 7. There is at |east 20 one

el ectri cal5 cpagsagdwaysot’ shown) on the:interposes surface (-on -the-"outer »
side" 10 of the interposes 7) for each chi ad 3. These contacts are

| ocated on the SUIAF%F@éf_aﬁfoﬁeﬂlé‘ginﬁi‘tetf)gﬁ%@é‘{]ﬂ?ﬁpgHasls%&cévsay&m%ggf?\0 ¥igure 1.
This means {Rgholderrik Be i1 derfu Of tlNAVRPNORE bRpIoMh0 for ifso¢ BAEME SUr Tace
are facing t Swards thecsanme drrection. Each chip pad 3 is electrically
connect ed t o neiteriabEntelinsthatephmtt apehingaactsasdueteovoirvndaleects thePueachding each
of the contacts is electrically gglnnecte .Wth a ci)ﬁ]]tgacé\ﬂfﬁllll 9 on the sane
i nterposes sateiat Blusahearerastty ok He BT fogimateria) gt the £BG\AY the pawageway

el ect 11 Caly CQRREbARAA R A dbSodiiort HEmbRHSIiR 838 foglon WilFod-Bitbiieh, Dal I's 9
act as eléctrical contacts to allow the electrical "connection of the
packaged mi crochi pcdendingeo khe invérgtionpit defitriher propesed o prowideranamtsrposdrddr i n t he
resin 25 which can be provided by any suitable 30 process, especially by
potting, dispaskapingamicrachipdfvieeEOBWISIGhsf er noul di ng. The

a plurality of electrical contacts on an outer side of the interposer, for

electrically contacting the packaged microchip device and to be electrically
25 connected with the microchip device,
an aperture extending from the outer side into the interposer, wherein the
aperture is divided into at least two openings by a bridge which connects opposite
aperture edges and wherein at least a first of the openings extends from the outer side
through the interposer in order to allow connection to the microchip device to be

30 made.



-9 resin 25 encapsul ates not only the conductor wires 5 but also the edges
of the microchip device 1 and of the interposer 7 so as to nechanically
stabilise the package and so as to cover and electrically insulate the chip
pads 3 as well as the contacts (not shown) on the interposer surface next

- to the side edges. 5 The package design according to Figure 1 represents a
class of CSP (Chip Scal e Packaging) which is called fan-in design. The
desi gn according to the arrangenent showny.in Figure 2 represents anot her
class of CSP, called fan-out design. The fan-in design differs fromthe
fan-out design wt e nent 5w he
surfaces of the nﬁgP%@%?%ﬂ3%&?%gﬁiﬁ§%ga§%§?%gjgﬁ?%rposggw%&&ﬁygqn%fe to be
el ectrical |y conndcisdartlier ptéferraithaithererarsva phsalily of theypertires, whpreimthei at e
means. In the fan-in design, both groups of contacts are distributed over
the surface #pedwenageligeedipsergsdse aé(ﬂfgg@"b‘? Pasgrgemiay fyalloyingdos pessagenf ¢ he

i 7. .1 n.the.fan-. ign. th | f
oo onCor ¢ neischidall? B0l sl dhing £ GAREIAOAGE pRIGSP ALGRaAR 2 SU] AcC
the centrad 3féh RflodddR ik Debile@R Iwa 8 tHe dperthres Rldh g id (ABsagohay gy ban-i n

design and the fan-,gut design are possible. Figure 3 shows a variant of
t he fan-out qesvided, whemin the opetihg extends flemdbiyeuerside intrethp intrpeser.f ace
(facing upwards in Figure 3) of the mcrochip device 1 are .covered by the
resin 25. Theref or‘Aec,cogd’i‘égtﬁi ‘FB’Bﬁ?%”d%%@%?%?ﬁoéﬁ%éﬂpﬁ‘@ae?)yaclkﬁ%e esin
25. This desi i fdcul arly stable packages. In contrast to
this, the Zon?igrsc{cﬁﬁ)z R,g:g’cdc?))r ?{r?gdgfco the design of Figure 2 does not cover
t he back surface afmictezhip devivehapindevplumlify. offirsttdlentrical bentaitgje edge of the
peripheral resin 25 is aligned with the side edge of the interposer 7 in

the enbodl®ent of apiigemese Withaplurality,pf srsondelgeificylicoptagts, With fhaPerUts gns

whi ch have b i i : | : - F 4
shows & por S SERPATR SRl ol ¢ B laBAE ik oGielierdn 1% hertr? FUR 2ot 10
a plurality oftomt asiaWoppeEipLesa bridge; andler to all ow t he packagi ng of the
these mcrochip devices 1 at the sane tine or in parallel in _one process.

The arrangenent actestrigishepndyctprsguhieh glegisigplly eanneetithe frst eleptrigal cantastschi p
devices 1 to bgh‘?"%%gﬁg‘ d aosneiagfl%)%ast%ﬁo%d%\fec%%l 98&%&% package outlines 8. The
SI

part on the M € arrangenen as been cut off in order
to show tiwe profi lhepdin tferiterpob&t igbhiahge iEhic midfehiprdedicposer 7 of the
arrangenent of Figure 4 is a single part. This facilitates_ the handling of

the interposer andtlpageneofithesondhctqrs oxtends withisftheyapsrtyreapd y of packages.
However, an interposer consi.siing of a pluralit f_par, e used 5

instead. The int egﬁ%‘épéfrt“ff %ﬁ%??eggr_?tea%eﬁﬂ’(gra{%?telegpwaﬁ? #l%g\%/@&' aaP' aperture
regi ons, WhelRicRicBRS thsRBhS HaferhE i OMMeRBY HRSAMMEoteohbictpas krRgRtoanea of

one of the mcrochip devices 1. There is an elongate first opening 1 S in
each packageiasteyaseti t h a crosssection el ongate rectangle with rounded
corners. JThe first openings 15 extend fromthe outer. side (the top side in
Fi gure 4)2({1hr pughthf‘ Hg"“i" 5 }cejn%yoc%lsgalﬁlggﬁfyoqugﬂggi mécé?cr'hégspondi ng
m crochip de%}feﬁei&%he%nﬁ;&s %Eﬁimhi%récﬁf s@héh difme AGALIgE AlaGR SvhichaRel for ot her
regions on the surface of this parti (?ul ar mcrochip device 1, eight chip
pads 3 are sliterposer covers thefsuifacedofthel corodspombingmakachep,axeept §dr thépackege r al
package in Figure 4. J&h interposer 7 is |ocated on the mcrochip device
surface so ad™@s@rMY ?lépeé@éees"g_ to the chip pads 3 fromthe outer side
(top side) througlhen e PRBhAGubRantially-paraR] to the AlidBéhifSurfiRgl Ng=t he

i nt e~poser 7 adjncent to ahe"mcrochip der rces 1. cor.~~.xctor wires 5, or
ot her appzopificai the@ueiderdfoak of theguackape anaaargo thas pagkagevarded and are

connected to the chip pads 3 and to correHispo di gg electri ?.al. i.nt er poser
pads 6 so as to ell&gpresentiinyengionval nowherfleswibed by vvay OE.I‘}PB' BYEEYS with one
of the inter [ i.0f.e I : ] . . surface
regi on of thggiaﬁ?lggggéggﬂlfl@ﬁﬁngﬁ{ tﬁajggg&ﬁlﬁgg‘?%ggﬁnga}m%ﬁgﬁ%é%glg "one of
the interposer pagsgfe il $o 8kksl iokakétioaomaghealiffé¢renypaekiged Asicrockipshown) to
each one of the contact balls 9 on the interposer surface. In the

embodi ment skevieesin Figure 4, the aperture 11 or the aperture regions are

d h f reqi - Wh he | I d
and the SO i ace r SFBHE "G B TERORbTART Al ok b FLRRSRE pfiel o, °°*' ©

different levels. In 25 particular, the level of the interposer pads 6 is
| ower so that the aperture 11 can be filled up to the |evel of the surface
region of the contact balls 9. However, the invention is not limted to
this particular enbodi ment. Rather, other stepped profiles of the
interposer so that there are different surface levels are possible. It is
al so possible to provide an interposer where the interposer pads or

e e




30 the same surface |evel as the contact balls or other types of external
contacts (as for = -11 exanple 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 conprises two tie bar 19 which extend fromone side of the
aperture 11 to the opposite side so as to 5 connect the opposite aperture
edges 13 that extend along the first opefitng 15. Between the two tie bars
19 of each bridge 18, there is a second opening 16 which extends also from
t he outer signugmytﬁmgwn&ﬂﬁpaaﬁaﬁ;7 through the interposes 7 to the surface
| evel of the mi crochip devices 1. In an alternative enbodi nent at |east one
of these second oBigntenyshayisasviewontothe gantaetsyfase afira intgmesgadud isphut onl y
extends from 10 the o%égagsLde i.nt,o .the interposes. In both enbodi nents the

second openi fAnesd agxt PUHOFHIR ARYCERaans in order to stabilise the flow
of liquid or nol tFigu}enékﬁcﬁtrémoﬁ%@ﬁéxﬁélon\@iiﬁ@vimtﬂmn%{eiéraadngemeﬁtof east
partly fill the aperture 11 or aperture regions. Further, the tie bars 19
act as créssFgured.s for the aperture 11. Therefore, the dinensions of the
first openings 15_and ,ggheo di slt_lanc_e bet ween the.contact balls

s 9 .0n
opposite sides of Figyre;5sh empatically an agangement fogengappylating ’Hﬁﬂn?lﬁ%
handl i ng oft i e S +m =Gl 4 .and N€ aperture 11 fornms a
passageway fg)r?msxﬁ%g(fo@ﬁ; 5%%%82&33%%%5?3????%? or filling material to the
aperture regions. Fifofe Psbagsvitional geongal martofdhecargmgementof Figuse?i es of
succeedi ng aperture_regions according to the enbodi nent of Fiqure 4.

Anot her enbodi menln Fjgu@ﬁlitﬂﬁéhwg‘@rfﬁ%@}%@ﬁmﬁfmFB@defPF%&éﬂg $AYIES s hown
20 in Fi qbre 5 and 6. Fir?iﬁﬁ‘e gw?ﬁoms/s a top view onto the contact surface
of the arrantENERYCRARE S & > palls 9 are Iocated. The interposes 7
consi sts of a si npje@rdPRERovAHerbs-SRERH HeshighQin atfafgenit Wadiangicfichipro

m crochi p devices I. The arrangenent is simlar to the fan-in design, but
the resul ti ndevieeol pithleageterposert/taadrwity encapgylatingiresiw 23. e Intgsposgr Vidded aft er

t he packagi ng by separati,ng .t hem al.ong t he .2 g o . The
aperture 11 ﬁ§e%?&ﬁ‘gﬁ¥€°%m dﬁ%f%‘]&’ét?’ﬁq%ed ofﬁgheggélg:} i%rt]’gt%{jaﬂ’c%gn %al area of
the interposgsedciip@Eficd Nes élreét&rtﬂﬁﬁﬁ vAgdSofGh@inerp&rery e6lthaliihe edg&ydfure 11
is subdivided by a tie bar 19 which is located half way between the open

- end of tH& athempioroehipldeyice ltprajectapitwards bobotrsides of theunisr®hignd in-the front
and back in Figure 6). The tie bar 1@ does E’?ftt ext en .f(liomthehlstirface
| evel of thedFHics/iBteRpIserarangement, Onhe syda hepieroshin deyjce lwhigh fages ;e

of the inter RRH Mhefk tBE thterposk? 7/deediii@ol@hean be
seen best fr%ﬁ%&éﬁ?ﬁ??m@gg??}%vti e bgr 19 e§< ends fromtﬁe surface

| evel of thesurface.0Thése ctifppade 3 bet as edectrénabbontiritein drderde aliow the contact and ds  of
| nter poser  7eleaiF capRHen oA BGIHER Rk e dp (B nRrr T Ty 4 et
encapsul ahi n A | BhelifterpbSer3utti@\oh AR "Taicesidat 10 8f

suppl i ed@Pr oﬁqnéﬁéﬁééﬁfﬂ}éagggﬁﬁgﬁﬁg)%I}ﬁltehe 1z-ippl‘))eefture 18. Further, the region
of the aper ttheéntdrposdr 7) Hier eaplechippdd 3t Ahesegiontakisake lohatedron theisatfa¢esofshepl i ed,
acts like one of the second openings 16 of the enbodi mst?lt % Fi gyre 4, i.e.
it stabilisettarpeser whighdpcasidewnwardsiin Figuge 1. Lhig meaps that the ghippads3 epd ot her
side of the fi j . SIRdd ace f
transfer muﬁ’ggﬂ%}&{&ﬁ %g;th oé]?m{;%&g{esﬁl{%?%%\é%m%%ﬁaglgntgét(g)%‘ﬂ?‘ %ﬂér%rgnﬁ'crﬁg% ip
devices 1. Egapphd'® iPéledthieallyi confeiddtoda iof sl cantaztsthy govmduttor wireiSes on a
supply path of the material to be supplied during the transfer npul ding,

two on tRE rFytherirackiosthgsontaers i%eWQIHQOM?dh‘g%a sonfact Gl Piogithe 7. The
900 oot g o e PUBRLLES TBLEELlch 8,y pEUcOEbar ovs

source rial 1's supp:i~
t1wough two iaBétond afd\Sarddf @rGhtel a6l 710THecontRt Billstdhet asdlearieAsomaese each
two of the mcrochip devices 1 are aligned in series. A sectional_ view of a

part of suchtoailonrtbe elestrishlosomnéatiomiof theepagkaget migoghipdevise I s The cendictasgi on

where t he suppl ath 23 ends. .The .arra ment, Conpli 20 ral
cavities to %8@%’ ? F‘ieeecﬁ‘c‘é%“ﬁ&t%ts’@lﬂiﬁ WlPr?SeV%& < bﬁtﬁr%dﬁﬁiﬁyaﬁuig%%e aperture
11 whi chaps Sl ; b N j |/6etdnsRF nfoulliie The but does
not have3phe§ﬂgtgges;%’geresgé/%§%g%ﬂﬁég’rd?%ﬁgﬁé’tﬁ?geﬁ?g 21 on both sg?des of each
package so as to allow the encapsul ation of the |ateral edges of the
packages simlar to the enbodinent of Figure 1 and 2; and front and back
side cavities 24,26 located in the 25 front and back of the packages in the
supply direction of the material to be supplied. The front and back side
cavities 24,26 allow for the encapsul ation of the front and back sides of

t he packages. For the transfer noul ding process, a nould or nmoul ds (not

.



through the first and second package area of the tv~io aligned mcrochip
devices. It conprises each one first opening 15 per mcrochip device
package. The first openings extend fromthe outer side of the interposer 7
~through the interposer 7 to the surface of the con esponding mcrochip
device 1. Further, the interposer 7 conprises 5 altogether three separate
openings 17 located in supply direction in front of the first mcrochip
devi ce package, in between the two mcrocp device packages, and behind
the second m crochi p device package. All separate openings 17 extend from
the outer si desiof25tdneapsolatespms 6iily thé dunduetdr wies 5 BuEHIROBE kddes of i SEParat e
openings 17 stabilise the flow of material which is supplied fromthe
material sourBErochip a?‘ﬁﬁf’ghafl‘boﬁth@l@@pmey Tsatah t@echanicaliestabilibethe paciktdgeag and

t he di nensio ' er. . are stabilised foyr tie bars 19 in
total, |ocat encgl dggca% qﬁ%é&égﬁgglﬁ‘ém@n% lﬂﬁulﬁe%g? dBE)B?ﬂS%yg*’é Vi%{ axfhe epntacty (nohe
separat e opershogs) éﬂme\&h@ﬁ)ds&esuma&@ﬁéx@ko{He%metehg smaterial source 22 is
supplied through the sugply path 23, the materl e[ reaches the separate
openi ng 173 whi ch i Ehd paskagediesigriactonding eo Eigire-Brepfestiitea chispsf GSPaCkipz3
before it re&cC%%sPa%Eggifgé)r‘?sdtgcﬂEs?fgh?cﬂa%eiﬁé%%%yﬁ%ﬁ and befd_oret |§}tl reaches the
first openin : ore, f ‘e csiggracrqramgl tbghe hi s
separ at e openirfadodnierit ol i reach th

peri pheral cavi tlgese Z?H%‘g‘l gfggﬁﬁﬁepgeg%ﬂt%%%rﬁtﬁﬁ%gﬁCsélg’é:ﬁgfcgfaﬂr%}ﬁfi |1 ed.

Therefore, t idesiger Thééanein designidifésrs Rdmcthe fisonrdesiglaetheddrd sahbi ci ent
material to encapsul at? the mcrochip device 1 and the i nter poser 7 on

their | ater al2"@pEeenigf thegontagtson thassustacegefithe misreshin device hard thel ar ef f ect

is achie g ning. 14 het we the t al i gned_m crochi
:ZiZVi cels \{ﬁﬂHo@%{At/g erge,rsﬁeﬂlgﬁég tgqﬁgieﬁglcgﬁy {:ﬂrg}ecﬁaﬁgy:ﬁéenc&\ﬁﬂugpr' \%HF%S BabY i cu: gr
separ at e opebiteg apfropsiatg h&s@hﬁrInttH@ﬁntiﬁQleéigﬂ,%% bupd &t DRRRLAEHIRBIAY. 17

in front of the first mcrochip device 1 and behind the second mcrochip
devi ce 1. By OXefpe Fwdaceqecas Bextda thersidef edgheofthpmiarbehipdevicayor fié and

openi ngs 15 TR ta Hein Rl fisheft ke dGuabts 1 plogodon s Sirfice resionah be
control | ed t ehediateisser ’Baﬁhéfrxﬁ@foel(xi?)dﬁe{/i% i W&liél?&h'g&cﬁted in ihje%egrélé}% &gt hod

of packaging a mcrochip device sai d nmet hod conpri sing: roviding a
m crochi g‘Sdegﬁ%%se(Ct@n-) yenbinagions pf the &in-inydesiin fid tie fan-out desipalarcporisidtd. s (3) ;

provi di ng an integpose 7) with a urality aof second electrical contacts
(9) on an outer s?ggé"%é Skﬁ%‘%s ?H?@Pb%@g? famyqut desiean i whigh bathehe side edges1 )
ext endi ng frsa the®adlv&Rface (fd ; ' nerein the
aperture (11 ) is gi Vi deag i(ntgié)lggtl Q%ggf%ggt&%ﬁf%gﬁ{cﬁégc@%i%?cel ?rt”l?) by a

bridge (18) ehersd yothe eesis2dpPoséfore, tpeanicrochipadtyize 1(id Shcapaulsea sy e t he
i nt er poser (7). ;7? cent .to the mcrochip device ( 11) so that the first
electrical cSAPACt s i%syesignestyiisdn paricularly sisblepacksgess iingontast ke tigytheat | east

a first ob tReinTBREHImelto U de%tfgﬁeo%ﬁlﬁgﬂgoés%d?‘é&e?%e%t%ﬁ%ﬁg&(%' nnect i ons

(S) between respective ones of ectrical conta thd t he

second el ectmiceedhipdevierct. sFidhjer, the side sdgeufdheapeiphetan@sin®@5ak aiigael wipkier ei n,
after makin th%Fe(Iiect jcal connections (5), at |east the first opening (
15) is fill&8° MR e intefppser i/ Aa theambogiment pfFiguredd. by transfer

moulding. 3. A metRadvarenidhiciedthhdUekight whichHiFL Bldh Rlcsdstiadme ©f

the el ectrical
reference to Figure 1 to 3.

25 Figure 4 shows a perspective view onto an interposer 7 which is located
adjacent to a plurality of microchip devices 1 in order to allow the packaging of the
these microchip devices 1 at the same time or in parallel in one process. The
arrangement according to Figure 4 comprises at least nine microchip devices 1 to be
packaged as indicated by the dotted package outlines 8. The part on the right hand

30 side of the arrangement has been cut off in order to show the profile of the



connections (5) is connected so as to extend fromthe mcrochip device ( 1
) through one of the openings (15) and to further extend outside of the
opening (15) on the 25 outer side of the interposer (7) and wherein the
connection (5) is encapsulated at |east outside the opening (15) with
insulating material (25) by transfer nmoulding. 4. A nethod according to one
of clains 1 to 3, wherein the first opening ( 15) defines a connecting area
to be used for locating the electrical cdfnections (5) and 30 wherein the
bridge (18) and the nearest one of the electrical connections (S) in the

- 15 connect i agage@nir € | ocated so that their distance is smaller than
three times, preferably two tinmes, the average distance between the
connections (5) i Eh@née@gmécxfmmeanemoﬁlgmﬂmmnipglspm.]gmlsfor I
ackagi ng a gigrochi,p.devyice conprising:, a plurality. of .electtica

(F:)ont agt sg( 9) Qgﬂltﬁtﬁs %PXIQ%@(‘%% intg7Ro 65%4 %cgglgrfatésfl)\q prf’g?%‘é’Pé’gf‘rpﬁl%lFWy |
contacting t ) | ' : ' I necte

N Th The i o D g o R B e oL er
si de i nt o5t hinsiead.eThosderp(sey 7 coimprisesranldpettive 14 wethi seweral apkituge regions, vi ded
into at |east twp openings ( 15, 16, 17(12Sl b% a bridge (_.18) which connects
opposi t e apePhfed ¢4¢h aperfure yegionicarreapends to the pagkage arep of gpe foth?ﬁécr@%ﬂ ngs
extends fro ut 4 r t 4.pt ek r ' .der to allow
connection {T%l)é‘? esqm@{e{fz‘ﬁ?%e%de}‘&%ggﬂit o?:@suhgég%rgQa?:rgggé&é%%a%ﬁﬁgcrﬁsf t e~poser

accor di ng t osectiah Blongatekeditahigle with t@@déd tdiferb Thé fiBPEpEnitgs(15%xtch frons a
frame or wi ndow |ike opening. 7. An interposer according to clains or 6,

wherein at | Bigoutessisethe topside inFigyrs Athrenshsthe interposer 31to thesurfaceof the de

t hrough tihe | of ol ] an .open, si,de where the,20. edge defining,the

openi ng' d Bci é@te% et éﬁ{:@lcﬁéc'%%g?\ﬁce&'péégﬁﬁ’é i _°F8¥ﬁ?‘6f°8g\§’g‘%¥{°e%£ﬁ§4i sing: a

m crochi p deforothet refionsoavhSureace bfilid pdriicubdr rhicfothipRleQick rl',éi?ht&ﬁ’ﬁ‘ afsts (3);

an interposer (7) with a gl urality of 'second el ectrical contacts (9), with

an 25 aper t ud are(shownypndhe lsfillandyside ofithe padkagearea piibe centalipackapein Figereposer

gg) \:/L\A;)e rglyn a&.gfp%gxgér%gs%gygs lé%ﬂ?ed l)x? tl'gelmvfc(rjo% 'pl etvfc):e%arfallc%asgtas tt(;,\gllo%)ﬁlgl ngs ( 15,
access to the chip pads 3 from the outer side (top side) through the first opening 15.

(D

o

.15, f.‘;fte1i'arranging"the interposer 7 adjacent to-ihe 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 interposer pads 6. The interposer
pads 6 are located on a surface region of the interposer 7 which faces to said outer

20 side. Each one of the interposer pads 6 is electrically connected (connections not
shown) to each one of the contact balls 9 on the interposer surface.

In the embodiment shown in Figure 4, the aperture 11 or the aperture regions
are stepped so that the surface regions where the interposer pads 6 are located and the
surface regions where the contact balls 9 are located are on different levels. In

25 particular, the level of the interposer pads 6 is lower so that the aperture 11 can be
filled up to the level of the surface region of the contact balls 9. However, the
invention is not limited to this particular embodiment. Rather, other stepped profiles
of the interposer so that there are different surface levels are possible. It is also
possible to provide an interposer where the interposer pads or contacts are located on

30 the same surface level as the contact balls or other types of external contacts (as for



el ectrical conductors (5) which electrically connect the first electrical _
contacts (3) with corresponding ones of the second electrical cont ac'Fs (9);
wherein the interposer (7) is attached to the mcrochip device (1 ); 30 at
| east one of the conductors (5) extends within the aperture ( 11 ); and
-16 the aperture ( 11 ) and the separate opening ( 16, 17) are at |east
partly filled with an electrically insulating material (25) and thereby the
at | east one conductor (5) is fixed to the.interposer (7). 5 9. A device
according to claim8 with a plurality of packaged m crochips wherein tﬂe
outlines of thanpleeheohintheedipls RAGRAPITIELE 1R33fage area in which the

i nterposer (7) covers the surface t responding mcrochip (1), ]
except for the pa(",flhageffqelﬁaﬁrstememngs 5 of the apareurt wegtor(shid separattd ein the
bri dge (18) x.tdengf substanhl aII parallel to the mcrochip surface 10 from
t he out si de g’f‘ £hi8 bitween.e 3\%’8@ ﬁ‘&rfgé%ol?eﬁtnﬂstl% Eaginlridegd 8 somarisesGwoA

devi ce accor ggpgr {Pw ﬁfgﬁ'eme d Tﬁ}ﬂﬁ%rﬁ' flad %ﬁtg@ eﬂ)egﬁ:é%il o eSSFo@ﬁg Lide S QsotsoI te

aperture edges |ocate ent” pa

| \ﬁ\/r Lﬁcf\zf] ﬁ]\(cﬂﬁlemgi\]ﬂglgﬁtéaﬁéﬁﬁe%wefég] caj ca nﬁ\g?ga] cal ca‘%@ ;@al]sca] ca] cal ca]
ca] ca] ca] ca] @5}"!"5}‘ éqr P b/ 8, tBirel s secandZdgenidecls) whikk a] g:} g:}
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Another embodiment of an interposer/microchip device arrangement is shown

20 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

25 package outline 8. The aperture 11 is elongate and extends along the edges in the
central area of the interposer 7 where the interposer pads 6 are located. The aperture
11 is subdivided by a tie bar 19 which is 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 from the surface level of the microchip device 1 to

30 the surface level on the outer side of the interposer 7 where the contact balls 9 are



*hFL610%& | 10%008 ()-- 10%& ()- & 10%& ()-101010910% ()- y7310% ()-
A<hFL610! ! 10%gg&! ()-!(? 109% & ()-" 11 10%JU& ()-"y-10%& ()- y10%& ()-

10%& ()-nbaBNFLE10! - 109%& ()~ y, 10%& ()- *10%& ()- (110%& ()- *

y' 10%& ()- !! LO%WKWE () - 6ukaBhFLE10! y710%& ()- 6S10%& ()- YA310%& ()-
" y210%& ()- /' 10%& ()-!/' 10% srs& ()-VbCOL610! SLO% ()- 10%& ()-Z10% ()- &
10%&’ ()- 10g 10g 10gs9' 10%g& ()- L]"BdEbCL610! 109%& () - Sy10%& () -

10%& ()- Sl 109%& () - 109%& ()-Z10%& () - -12-

B\ aBbCL610'y1 109%& () - Sl %&10%?‘ (ﬁl)oﬁ%zllﬁ@(lgl y

I 10%TXX&' () -1008dR(ag parSie0sssn best dther, the tie bar 19 exte th
1|200/&'() 8// 109&! “@F10%&' gly 00& () - @ Fiove () - SIBSETPm e L6101
{ 1 109%/8 ( @_%@7@ s the deviog lmal vel sattekeis(a) alf%%f?ﬂﬁr)jf gfthe
IZ;_((E)SE/%] ég%?? %‘(01 dif%? &g a %é?g\ | %_%ﬁé\%o %n (tl)le gl];t%ro s1@of(t%xe interposer 7 his allows

10, | $10% , &ifulting Maieulof bined AL réac@sﬁlﬂrm?e@n%%g{%gé{ RS )) T oMk
Al $109%& ()- I $109&' () - ! $10%&' () - |

10, , *+, , - .7/ Wtsn Ahe materskinenpplied frotrl @94 &f thy opérl énds oPtO@Berture 11 #Eurther,

"10% & ( )" the region of the aperture 11 at the open 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.

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

-+ A3 irFigure 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

20  several cavities to be filled completely with encapsulating material: the aperture 11
which is similarly subdivided as in the embodiment of F igure 4, but does not have
the stepped profile; peripheral cavities 21 on both sides of each package so as to
allow the encapsulatjon 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

25 front and back of the packages in the supply direction of the material to be supplied.
The front and back side cavities 24,26 allow for the encapsulation of the front and
back sides of the packages. For the transfer moulding process, a mould or moulds
(not shown) can be provided which cover at least the surface region of interposers 7
where contact balls 9 are located as external contacts of the packages. Each

30 interposer 7 is elongate and extends from the end region of the supply path 23
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openings extend from the outer side of the interposer 7 through the interposer 7 to the
surface of the corresponding microchip device 1. Further, the interposer 7 comprises
5 altogether three separate openings 17 located in supply direction in front of the first
microchip device package, in between the two microchip device packages, and
behind the second microchip device package. All separate openings 17 extend from
the outer side of the interposer 7 through the interposer 7. The separate openings 17
stabilise the flow of material which is supplied from the material source 22 through
10  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
15 -of the supply path 23 before it reaches the first front side cavity 24 and befate 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
20  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
25  length of the separate openings 17 and optionally by adapting also or alternatively
the length 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.
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1. A method of packaging a microchip device (1), said method comprising:
5 providing a microchip device (1) having a plurality of first electrical contacts
3
providing an interposer (7) with a plurality of second electrical contacts (9)
on an outer side of the interposer (7) and with an aperture (11) extending from the
outer side through the interposer (7), wherein the aperture (11 ) is divided into at
10  least two openings (15, 16, 17) by a bridge (18) which connects opposite aperture
edges (13);
arranging the interposer (7) adjacent to the microchip device (1) so that the
first electrical contacts (3) are accessible from the outer side through at least a first of
the openings (15, 16, 17); and
15 - making electrical connections (5) between respective ones of the first -

electrical contacts (3) and the second electrical contacts (9).

2. A method according to claim 1, wherein, after making the electrical
connections (5), at least the first opening (15) is filled with electrically insulating

20 material by transfer moulding.

3. A method according to claim 1 or 2, wherein at least one of the electrical
connections (5) is connected so as to extend from the microchip device (1) through
one of the openings (15) and to further extend outside of the opening (15) on the

25  outer side of the interposer (7) and wherein the connection (5) is encapsulated at least

outside the opening (15) with insulating material (25) by transfer moulding.

4. A method according to one of claims 1 to 3, wherein the first opening (15)
defines a connecting area to be used for locating the electrical connections (5) and

30 wherein the bridge (18) and the nearest one of the electrical connections (5) in the
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5 5. An interposer (7) for packaging a microchip device (1), comprising:

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

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

10 the aperture (11) is divided into at least two openings (15, 16, 17) by a bridge (18)
which connects opposite aperture edges (13) and wherein at least a first of the
openings extends from the outer side through the interposer (7) in order to allow

connection to the microchip device (1) to be made.

15 6. - Aninterposer accerding to claim 5, wherein at least the first opening (15, 16)

is a frame or window like opening.

7. An interposer according to claim5 or 6, wherein at least one of the openings
which extends from the outer side through the interposer has an open side where the

20 edge defining the opening’s circumference is open.

8. 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
25 aperture (11) extending from an outer side through the interposer (7) wherein the
aperture (11) is divided into at least two openings (15, 16, 17) by a bridge (18); and
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);

30 at least one of the conductors (5) extends within the aperture (11); and
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wherein the outlines of the microchips (1) each define a package area in which the

interposer (7) covers the surface of the corresponding microchip (1), except for the
package area regions of the aperture (11); and
wherein the bridge (18) extends substantially parallel to the microchip surface

10 from the outside of one of the package areas into this package area.

10. A device according to claim 9, wherein the bridge (18) connects opposite

aperture edges located in different package areas.



