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general ly rel ates Emmmgﬁmmmewﬁsmmﬁ@“mﬂwctor di es,

and nore particularly to a sta Q i ce and net hods for
‘fabricating the device. BACK Chi p-on-board and
board-on-chip (BOC) techniques are used to attach sem conductor dies to 10

an interposer or other carri erFIENDOFRTHESINVENTIONr i nted circuit board
(PCB). Attachment can be achi eved through fIip chip attachnent,

wi r &bondi ng, THY inveption-generally aelatss Fﬂmﬁgnbhwd)pacmlpg amitiple seraispadustor dies,
| t
(o ey "iend it bed SE1gH3 © o Sab oS lRYI AR EEMLA0; fof Hhrioe HRTRARE"

sol der balls or bunps, arranged in a grid pattern on the active surface of -
the die, which permt the die to be f||8 chip 15 mounted to an interposer
or other carrier substratWMﬂiﬂW@attachmnt t he

bal I's of the-6 %qppd}@

substrate, and connecte n{%?ﬁ{re qﬁgt%)\#é&@lﬁw?e% %gg?srg glgdr Cg({arlql%sm
calObe anepteroset oniother cmnmd:str&ﬂe\secl'pasl ayprmted hm:um lmandJ(R{tB) Attichinent ¢ane
under fi | hen,ipterjected betwe the fli urface of
t he CaIaF%lSY dsﬁ]ﬁ?@r#ﬁ@ QB Ty EIr e Ll ga g’ﬁ&%i"&é 'P@/Béoupl e the
BGA 20 commmpeinip at&chﬂaenﬁ%irca uffliRS baR gfid athy ggem &%@BgﬂT?ﬁ% 8d Chﬁent

general |y |nvolve attachi ng I e by its backsi to the
car r i ercompbrent &die) nwhlﬁemndpgrmxtmaé caufiaets, tvplc@Ey in the éprox ¢f) sodder ﬂaaﬂﬁeor Wt h

b R G S R e e R T

Inﬂsrpm{n)edtWahhnt&f;BserQii‘@ﬂleQEarﬂiEfﬁibsﬁﬁégégCPCB )ed on a erXI bl e insulating
25 tape such as_ a pmaél m de, are attached to the bond gads on the die and

to the ternminaflipghip acmt tbab?llsé?ftbﬁuﬁ% eaneponsnire pligned; with terminalssin the on
or epo r I | eqds ,t O
or event ik SIBRAE A1d dontiofth bPrfihe IndSoltePbalt, 1FE oflaer FlliRp RS
go rrponambnducfalnd r1:(;1}1&1&«511’ ¢hiat mnkagl A@leldmﬁlsuﬁderﬂlfrl] 1sdthé1]§m§%je%¢d®et\ﬁéﬁnttﬁe Hipvehip &iég

een goals o nput.er industry thod o |ncrea5|ng |nte rate
ci rcui g %ﬂwsw%cwﬁc tﬁécwahﬂbﬁ*@nﬁafe dhe w0ldes balle angmechanicglly cawnl eiG
vepdi Cabipondst id @k eRricARiYsRaches to packagi ng have been pursued to provide
stacked di e devices.

Wirebonding and TAB attachment generally involve attaching a die by its backside to the

surface of a carrier substl_'ate with an appropriate adhesive (e.g., epoxy) or tape. With wirebonding,
bond wires are attached to each bond pad on the die and bonded to a corresponding terminal pad on
the carrier substrate (e.g., interposer). With TAB, ends of metal leads carried on a flexible insulating
25  tape such as a polyimide, are attached to the bond pads on the die and to the terminal pads on the
carrier substrate. A dielectric (e.g., silicon or epoxy) is generally used to cover the bond wires or
metal tape leads to prevent damage.
High performance, low cost, increased miniaturization of components, and greater packaging
density of integrated circuits have long been goals of the computer industry. One method of
30 increasing integrated circuit density while reducing package size and height is to stack dies
vertically. Different approaches to packaging have been pursued to provide stacked die devices.
One such example of a stacked die to lower wire bond loop height is depicted in FIG. 1,

shown as an encapsulated package 10 comprising a flip chip mounted on a chip-on-board ("FC-on-
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One such exanpl e of a stacked die to |ower wire bond | oop hei ght is
depicted in FIG 1, shown as an encapsul ated package 10 conprising a flip

chip gB“?dAQ Bhéwi: hheppm&ag@m chiudEéia Qb HIEFL ARABEA vid s bulnpsAS WiRPHR.

t he package 10 1 ncl’udes a I p chip 12 nounted via sol der burrps 14 wth the

active a;twé aswact 6 6 ffamngidowinentodhe mcttvhsurafacta \eofabdtmoedie§chip-oa-tivatd) @0, which
chi p- an- boar 2 ich in turn, is nted with an adhesi

et b 95 e ts oyt with S adiheBiy Bt arpast 22 @i e telp R SUOREatE o, BOing avires

bond pagscoafiedhd bshdials 98oA kit BlttohPdik Q@‘io Rsradtoi' #a6e &30P R irktdiBoser 24. The

i nterposer 24. The 5'interposer 24 includes solder balls 32 for mounting
t he Sendnismesert wnpbzdksa‘gédqnbgﬂp%ﬁmm)omng thecengapsylatest pagkage (eogponent) 10 onto a

not herbo rd,. PCB sh p attachnment has provided i nproved
el ectri®¥ Ttr%%&%rﬁgﬁg@ogr%%?ﬁ(ﬁ%@ Péat er packagi ng density. However,

devel opnent sFlipchighitachifreslt Msrﬁmﬂaﬁﬂiﬁb%’elétﬁﬁc& E@ﬂb&ﬁﬁﬂlcéﬁﬁcﬁﬂ%\#éﬂ bch
the balls are nade snaller and vmthtl%hter pi t che As the balls becone

smal | erPagkaging éergéy Howevers develaparantiein bajligridasvay t?ﬂmglogmw produged amym
2 (" Sick Incafls GRAME! S iERGiet heRle blithel. W8 R pifind Gy ind B PN

pads 28 0on requrren rero

| ayier (dRiske) togéthet, smmdpraslem fornthe mmahlahgmhameifﬂwwnhﬁcmrtfum 19fontthe flip

20 The effects_an electrical _interconnection

bottomcgle H’b RDL 34
(redi stohimdieildwithybe herdipads28suribe baitem dze A}, requiring 2 metal F‘EOEFP@T yedistyibutiome

?ﬁgdsgbg‘?ﬂgg[e)w ra?srﬁ)lagktldﬁboni’i %iit%a)%#]&tlﬂ{ @FQ %l%gg ca%e vvia’?';é

ooty ol eos bl at o, “"“;“"”R"Df"‘i';"n“ hedlip g #"“’*ﬁ?ﬁ“‘“‘*“‘”m@&?‘b‘s “"‘*n‘i’?:?‘;’a‘?‘e N
ral es

and ¢ He TR bngpas;28 o thebogiom dje 8 feri® g nbmtilwngs)@lwq P SURSF d

34

o 1Bl QRGP LS PR D B 12 R PP Philh . S0k ook By SRhF Bt &dep' o

cont acteIQCtrelmmdlatmdx eBBtroless pletimHlan RDloon ttlteeﬂllpcuht}ndm dzma@mot Bewmecessary, dnd

bup ¢ 10 814 anbe SpsABb R g e b 20 iepdan EbL 2B fipidon pepgec of

etc), ahebatia Bie@ahs RBemplietiyrepitieddn FIGS 1A] WhefeBy heXokiet BuinbsBhlls 1%yn the
required. The RDL 34 functions to provide el ectrical connection to

ac co m’rﬁhaf«‘@l’t‘iﬁ% 12 pontact thapondipady 35 anthé iRIMle B4 on thmmnaéq@r%amver, if the pitch

? : 2‘3) fheb o"ﬁﬁlﬂgﬁ:s gls P 1?1%8%%?[% ﬂo%"s')ighel tg v?rdo et ﬁthg b?ﬂ%gﬁsolée(fctg by stencil
ac cur atpexln;mg,l dleptrolyhie flatingglee), bad taddltxbﬁal RDL pfﬁcd$sﬁ1g26h th&fla BlEip diclI Dirkedinay S

that d the active surface 18 of the bottomdi e 20 during
unETFTeng 15 RItle 44 Reians MTR¥s clecciorieamacetion ia Acpommesatn thg Dip Fhier
Ca_n f aidie 10inf dihet bfthese\dppfbiches.

Fabricating an FC-on-chip can also lead to high costs and process difficulties. For Example,

(

25  aflip chip mounter is required to accurately align the top die 12 to the bottom die 20. Another
drawback is that damage can occur to the active surface 18 of the bottom die 20 during an
underfilling process onto the active surface 18, and a molding filler can fail to flow into voids
between the dies if the gap is too small.

In view of these and other deficiencies in conventional methods for fabricating stacked die

30  modules, improvements in fabrication methods are desirable.
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between the dies if the gap is too small. In view of these and ot her
deficiencies in conventional nethods for fabricating stacked die 30
nodul es, inprovenents in fabrication nethods are desirable. ME/ 734098.1 2

SUMVARY OF THE | NVENTI ON The present invention provides a flexible film

i nterposer for stacking a twmgﬁsecond (bot t om

sem conduct die nd sem conduct gr_.devi,ce: stacked di S i 5
Shat e D one SO SERSECE bR R AR R SR A R RIR B

assenbldn@sa kéond (BotRADiseshicondidt6iodie i @emitdntieotiduvidet ¥nd stackedrdié g9dbdbliest he
present invention relates to a stacked nulti- substrate device using a .
conBi ndhatdncasporpteithe imgrposencind mathesls-of fahricating thetdeyviees and assemldlias forcinswepsing
packag ] L Qr | C 1. &.ho far dj ' Lan | ayer
PR SPGB o8N] G AN i BodhbR et ) BROLASD

st r uct wubsiratodeviceusing@combinhthwr efdflip thipind Thip-sebodard asemblies thuachivve desselyn a
stacked dj e assenbl I n, one enhodi nent, flexihle film.interposer

: [ he fle;
conpr i fwskaged semicgn Wﬁf’éﬂ’l@&‘ibﬁeéie?@}% airedigiribution layer (RDLkcond
surface, a | J : . ' f ﬂfeg‘;j] &Ras SEn ing a
base and extrI gr?glgﬁgg)&'tcﬁ%ﬁgﬂétﬁﬁg%w‘giﬁ#eﬁglggish?lﬁat fq or r%%%t?\f/ﬁ?lg coﬁ%ct I ve
corifectthergomfirsb endssecdndisdmicenduetridenindustdoked dieassdneblpi in onedmbetmentothe sl ot

formed j hrough the substrate and di.sposed between the recgsses and a side
of 't he HeBHH0e B intproses samgtigtst ibls Surehels RIS 3 Rt BEAdr Sr5eat SRaEhe
second gy bbﬁ&s@né’éidéé?ﬁﬁﬁg?ﬁ?rcﬁk ce@agéh @é@@@hﬁ)fﬁ{&ﬂé&e%a\éﬁfena@g él?oﬁ%}hﬂﬁd at

| east one recess, eac he tecesses having a trace dispose e base

t her eofflexibie substrate forxebeivingennductive connexting mefnbers df atfastremiconductpr disdkerein;

flexible substrate co | Si a, first rfac a second surfage, .an
oppost 1 BHaRe st RARGouR e Do b MR BT peieth Belerids Pl sidirtine
noYst i Rgbdthed; aAd a phirhlitylof eendueanelEded disposed tithe Second sifadel Sf¥hOSubSPAE SAch
apart conductive connecting nmenbers di sposed on an active surface, and the

second tege exterding overithe slot and 4t deast ensureessppacinof the mecgsses baving sdrace disposed at

die ha\{'ggasgt@régfality of bond pads spaced along a periphery. The
substrate conprises a plurality of spaced apart recesses having a base and

extendi ng Thanothér doisodimbi thetflexiblé filng GRérpbsts comprifds\yr Rdxibly salstraRnduiprisihg
connect ifxgr nmepber s of the fi rs‘ip25 sem. conductor die therein. The substrate

further €% @ sgepndsurfacs. and pppasing,sidssq Thg first speface of (hhsubstiete i3 Bgtured

peppph SebS ' . ' e 1S
ooor e A mBentinE e b bokSerltORARAG AP he | pREARY e SATEA Rt Chdhefive
expos edonacting mentberssdisposed dinen adtiveishtface, ahdrthe second surface is structured for

mounting thereon a second semiconductor die having a plurality of bond pads spaced along a

periphery. The substrate comprises a plurality of spaced apart recesses having a base and extending
through the substrate for receiving the plurality of conductive connecting members of the first

25  semiconductor die therein. The substrate further comprises one or more slots extending theréthrough
and along a periphery of the substrate, wherein when the second semiconductor die is mounted onto
the second surface of thé substrate the bonding pads are exposed through the slots. The flexible film
interposer can further comprise a plurality of conductive traces disposed on the second surface of the
substrate, each trace extending over the slot and at least one recess, each of the recesses having a

'30 trace disposed at the base thereof.

The flexible film interposer preferably comprises a flexible polyimide film (e.g., a flex tape),

having a thickness in the range of about 12.5 um to about 200 pm. The slots are sized and

configured to receive a bonding tool therethrough to contact bond pads of a semiconductor die
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I nterposer can further conprise a plurality of conductive traces disposed
qQn the second surface of the substrate, each trace extendi ng over the sl ot

and at r
t he baglé&?’ﬁégr €eo © E%‘t’g %?(bal?émt llnIE% nt er pose?%ﬁ%?g%ﬁo%o%gﬁdgg%pﬂa%eﬁ

f 1 exi blsechpas .ydaubtbasxﬂed aﬂh(essvg tapeacanl bexdispmped on thedirstrapdér the sckorgbsurface ofithe

range of about &ﬁﬁ to at}ﬁut 28 H\ The slots are sized and configured
to recdtRAUALY ‘Ffﬁéh‘tt?mm‘t UPROF AIedigR®% 0 contact bond pads of a
sem conduct g, aflbtBer Mgét 7tﬁé9%nﬂor§px‘6vﬂ!é§' Bs&diceRdidic d‘é@ﬁ:@”@n Sh¥ ERb&If fﬁfentt 153

i nt erposer and exposed through the slots. An adhesive el enent such a$ a
doubl essmmudmec&vm compeisescafiexible dilmpo@msmcménfg toghe mwention anldel gt ond

surface of the bstr t 0 _adhe se di e, thereto

oot noeieshdferordie Hohief hJect M fiabavind § Bef ZERHE Rfaet 4t b SE50R0 urfiel, and
enbodi mRdctive b@rfade c%ﬁ%@ﬁ%@btﬂﬁﬁht)d@ﬁ@pﬁ&d%ﬁﬂ lcofid@fetite bdrecthEmbinbeis. The first
I nt er poser according to the invention and a first sem conductor die

nount e &emisepdugior dtlﬁ & mpuntethon g flexible Sim intenpoger sugk theta eonduetiveconnerting

surf acﬁhen‘a%g of A% RI Yy %Lihfaqg%hg 8{@1 5197‘35& iRk dﬁ’llctt Rac? RAGSH. ﬁ‘?& t the

conductive connecting ne sem COﬂ I'S nou

t heof | ®asdadfehé idcessi midethp sloey orsthe Hirst tsatfa@ cfahélsubistrate a&%)dp@%d NAn ufideirbier of
the die is recgeived IP a recess of the interposer in_conductive contact
Gan

wi t h t FRcapsylaonmaterial qap hedigposed betwesnnibe activeswutace ef the dirst sgmicondugtor die and
surfac r | I al
can bo i st AERY BERE TR A SRARGLE, Me MARREMuclor EORSRIMMAEERIRE S, 2
and t laéhdsivesdemm{sadeam ddhesitd pastdodraapd, disposeddeposarthe dhivesarfaccofdhet or
device can f the ‘ﬁ]i‘ gl %E\e dheS| ve el enent such as an adhesive paste
or tap&m tfr‘PE‘E‘tf 1"6%‘! & ek M&@PAIFf ace of the seniconductor die and
thesfl exi bl ¢y hadther a@fa&ﬂ RRS iventldh n;tk)ﬂavfa@% Bk hE ﬁésemi)% Tn"H48 b8 Binker? thél €S

a stacked di e assenb In one enbodi nent, .the assertbly conprises a
f | exi blssembl mmmrmepeéhxlbémﬁbm mtmgoseo acdoeding tetheiinvention haging ffirst tand setond cond

sem con unt e r st econd s ac respectively,
of ' 1 e Rincttri e NG of ey 15 s sBbor A AR SRR, A AR bt
first guefiageedicohdhetdd didtheudied sntb TEHRPGRTacY %fﬂﬂ fRxitiOAME tﬁté@ta@ér uSing a
attacher or a flip chip attacher such that each of a plurality 0

conduc £pRusntional disattacherer adlip ehip agrcher sue that each eﬁéplné:dlty of e@ndmct;ve a

I I f d
i 29,2, bhrthefing PRGBSI oif SREA08 B eabliif o AL OF Slackf sl RbRk St 4" P!
s econdimenposen inlcatductivh @ntat withntteade anthe bakeoftBe fotdssS t:[rhﬁ:fﬁra (adtiviep surfdceXifb! e

filminterposer
'rr]'xe second semlconGuctor die is mounted onto the second surface of the flexible film interposer with

bond pads on the active surface of the die exposed through the slot(s) of the flexible film interposer.
An interposer substrate comprising terminal pads on a first surface, is mounted onto the second

25  surface of the second semiconductor die with the terminal pads exposed. The traces exposed
through the slots of the flexible film interposer and the underlying bond pads of the set:ond
semiconductor die are bonded to the terminal pads of the interposer substrate, for example, by wire
bonding or TAB bonding. An underfill encapsulation material can be disposed between the active
surface of the first semiconductor die and the first surface of the flexible film interposer. The

30  interposer substrate can comprise a flexible material such as a polyimide substrate, or a non-flexible
substrate such as bismaleimide triazine (BT) resin, FR4 fiberglass laminate, FR5 laminate, or
ceramic. The interposer substrate can also comprise external contacts such as conducﬁve solder

balls, to form the stacked die assembly as a component that can be coupled to an external circuitry
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bond pads on the active surface of the die exposed through the slot(s) of
the flexible filminterposer. An interposer substrate conprising term nal
pads 0Buch dsia testingHppafatus. 18 aNRtHE @sboAthent! e iNepess saésn%% ¢ Ruirisk,er
second sem conductor die with the term nal pads exposed. The traces exposed
t hr ougkxamplesd BEB substrate of haenatherbodrd) irhe anaekqdahe assambilyt ¢aa alsocher éngapsylateshio
pads of. the second sem conductor die are bonded to the term nal pads of

t he inf HRA*%®Ypstrate, for exanple, by wire bonding or TAB bondi ng. An
underfill emngaasibeict ApedRitRIihvéntion gh&ﬁdé&l aSRAREIAEYBAIkafd) Elntditel evifbodiment,
surface of the first sem conductor die and the first surface_ of the

f1 eXi bthe napkaae! qemrisesat encapsulated stagked dinsassergblys whmb@onmses)%t angksegond
flexib ls?g (ﬁ{]c'tcg'ldl%l‘iﬁg'ulﬁéd &n g(ﬁ 'bfg ﬁjl?n ﬁﬁ'%@%e?&&fm ; \Lnﬁ)o( tun?h the second

substra i'Shma ass

| am na(lmttoﬁﬂlﬁ:ébﬁhg\ﬁtoﬁntedron mﬁnmmoeersﬁbarataterposer subst rate can al so
conpri se exter contacts such_.as caonductive salder _balls, to formthe
st acked di el %E@'rhmsp&gt edan%wam\flﬂ%&a@aﬁhoe@ Ebuisating 2 seraisorductor ggvice.

circui ‘%ﬁ&

enbodi ?rrtia%rtle dz@%&irﬁlgége:tp&sj uﬁnﬁrr?saetél éﬁ ca n%e P@Eer?gt ﬁexd:]'%xfﬂﬂ; qn&?ﬁogeﬁbgﬁ
sub&t r aterposer comprising iafirstrstirfadenandst sackmﬁswfaee et Mmbrme elagatd stot fofmed through
encapsul ted to .for e. In yet another aspect, the invention

ot ov qad 558k Pernlil <0eb BER Iaiermoner o P ORONT RON 4 iscoRbsoERERHYERT dle
conpri aRwnil BRFARE SRl %&f’é@e@?f&ﬁ@m@érﬁos@? Sﬁmag M‘Hlp?&dcr@&%és%ﬁnéd fhedu
second sem conductor di es nounted a flexi m | nt er poser acco |ng
t 0 t heinterpeser amhadmemh thersbotseach metesy avingarbasdj andoeplnrplitpofconductivestraces

I nt er pgser rate. .In.a furthe ect , the invention rowdes

of £ o ARBaeR A e Eofind bitefe oL elElrritsls Sich tate culbaime sames deipoet

conpr i eirsidthad Hetse 6f ond%ﬂﬁdn@'aﬂ_ﬁlc&ltfré&ééé%ﬁafpbnlp%dh@ﬁlﬁf &?éﬁitlonttﬁ Qhelgot and
i nt er poser con‘pirl sing a first surface and a second surface, at |east one

eI ongafMmeusting a figt geaicondusteynlie amdleaﬁratrsglrfacq)eftnhp flexible ﬁldgmt@‘posenehe fitser poser

0 exp S nduct or_.di nount t he second
sur f acgé}%f: &ﬁglgtq?gﬁ po i aecgﬁf)gur ) %’ m§pad’cl'ér& lee% esfg% Bﬁéﬁ’etcﬂ%ﬁ? fe
the i niembpmsaid @odntad pﬁc}mhte&ﬂstﬁeﬁ:hﬁh th# ACondeties &oﬂ%&hﬁ@nﬁnﬁb@ﬁ@ftb@ Elii: i9
plurali té?/o& conductive traces _di sposed on the second surface of

i nt er ptFs g reeessof thesintezpesenin wadeative santagtiyith the trace etigge bass Qﬁ’fbe gﬁcgss and
they base of PRk aSRick REnOGRIh HEGESSEMelHaDERBIRERAGH § Waledil SALARL " ©

the slot; and nounting irst sem conduc TSt SUr
t he f| endg dshizodimkmn, theumboxk eomprises thel stepts of srovidangcufiéxibledilm inRyposer, ascordihg Ve

f I |t f a d t mb
nd moHBRHN G d g s eersbbronabaas o B dwost Frce ShEAIRe ABRbG! o

t he di gtdrposer, the first semiconductor die having an active surface comprising a plurality of spaced

conductive connecting members, and mounted on the interposer such that a conductive connecting
25 member of the die is received in a recess of the interposer in conductive contact with the trace at the
base of the recess; mounting a second conductor die on an interposer substrate, the second
semiconductor die comprising a first active surface and a second surface, the active surface
comprising a bond pad, and the interposer substrate comprising a first surface with terminal pads
disposed thereon, and mounted onto the second surface of the second semiconductor die with the
30  terminal pads exposed; mounting the second semiconductor die onto the second surface of the
flexible film interposer with the bond pads of the second die exposed through the slot of the
interposer; and bonding the traces of the flexible film interposer and the bond pads of the second
semiconductor die to the terminal pads of the interposer substrate. Either or both of the steps of
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received in a recess of the interposer in conductive contact with the trace
at the base of the recess. 20 In another aspect, the invention provides a -

net hod peduntiaf ikt £l Residdekfebridubior aROHhY flexiBle MIRLINEFHQE SR Murthb\@mprise
met hod conprises the steps of. providing a flexible filminterposer,

accor diapplyingoan adhesiveg elamentto thosiface gf therflexihle filmiintompasasand/od the surfaeeef the

hiavi no O D hhotifeingih Hhprits Rl ORARE by mf poxs e S RIGTR, HsPboet ©

connectahd gvérah®ahces add the Bundtpads 6Ntht Recond semRadictorUdif, dnll@kteddingbduding Wres
connecting 25 nmenber of the die is received in a recess of the iInterposer

i n éondiget thesoldenbalt conjgatntorthe terminabpads anfhe interpeses substrate: ckhegnethed can furthery
second (o B [ : S ) ctor
it o CosSpANE e of ittt HeRIEELa SNASARYF 1o KR SRR AEPLERREY
surface coriheiisventon advanchgeaakly itiprov&ethe fritercpmseetion bétsicen h dicCaviponshti@da
first surface with term nal pads disposed_ thereon, and nounted onto the

second C&igief sghstrgte spelasa-BIIPQSSHP vandgliminate fhg peed fer a metal gs-distiibution ds
_ . . ! ;
Tho_ T el BROLY. T R ARAAIL AEMIECRPHAIERE vitns RRARR SSERNY IRt 20 2

t hi®ughnventon hdditiofallyreliminates proplessrassariededwith iprigr b enderfilling anfl atigement
flexible filminterposer and the bond pads of the second sem conductor die
to t heP[¥Hi®al pads of the interposer substrate. Either or both of the
steps of MKE/734098.1 5 v nounting the first and second sem conductor die
on the flexible filminterposer can further conprise applying an adhesive
el enent to the surface BRIEER HE-DRAWINGSd/ or the surface

f the diey The step of bondi A0, CONPELSe. farming. ts. ipn the sl ot
of the 11 exPBTETH PRPfpEPRaL e niiion ey desaoef by Wittt an hessliovwe °
t hes5 s eacivtBaingAsings) witltle aredoeilR¥ AR pagpdRedishIpg ’I'Mdu%ﬁov'i thé RINoWhEg SiRWaET

ball contacts to the term nal pads on the interposer substrate. The hethod
can f uthafeference pymerals wHbbe peed inthedrawings) andithesanproreforensdeaumerals will besed t o
forma gg%ﬁ . | At | | y. L nproves the

I nter cgﬁ ne t?gﬁlg%é‘?%gﬁg‘gé Ielnggﬁg%sﬁéﬁ{%ﬂaﬁgngf@ﬁ%gﬁ?§$H§%%3S¢sr ate such as an

i nt er poser ®IGPCH; a eross-sdctiohal pdide élbeativnalviéwiofa piiet ait efdodinfdnt bPalktaclied die
| ayer &)RI%IE}). The .i.nvention al so provides a package with a reduced total |
assenbPPKIES GAPPristhg.a 1P tip Suntsd o RPB 0% 3 shipopthoask &Gy dps artep plan view

ass@Ci gt alembodimeni th@bbtdtl 4R A F1G. gqgﬁ@gg%dggu@ta%wtegfé PR %‘?ﬁ?ﬁ

DESCRI PTI ON._ OF THE DRAW NGS Pr eferre I nven
descri bed b&IGw2 i a toprpddeviewsd ah embbdinient bbalexjible film interposer according to the

invention. -

FIG. 3 is a bottom plan view of the flexible film interposer of FIG. 2. FIG. 3A is a bottom
plan view of an embodiment of the interposer of FIG. 2, having a soldermask layer disposed over
25  thetraces.
FIG. 4 is a cross-sectional, side elevational view of the flexible film interposer of FIG. 2,
taken along line 4-4. FIG. 4A is a cross-sectional, side elevational view of the interposer depicted in
FIG. 3A, taken along line 4A-4A.
FIGS. 5-11 illustrates sequential processing steps showing fabrication of a stacked die
30  package according to an embodiment of a method of the invention. FIGS. 5A-5B illustrate other
embodiments of the step of mounting a flip chip onto an interposer, the embodiment of the flip chip

die having a single row of bumps and the interposer having a corresponding row of recesses.
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15 acconpanyi ng draw ngs, which are for illustrative purposes only.
Throughout the follow ng views, the reference nunerals will be used in the
drawi ngs, arfG.h2 i§aRss-8éctioRals side UIRRAtAInal Wel ofdSetdRiembddimestv?utstdcRed die
several views and in the description to indicate sane or |like parts. FIG 1
is a crreskpgsdabricatediaccerding tethsiavemtioal view of a prior art embodi nent of a
stacked die package conprising a flip chip nounted on an RDL on a

chi p-on-board. FIG 1A is a top plan view 20 of an enbodi nent of the
bottom di e of FHETAILED DESCRIPTUONIOF THEOPREFERREDEMBODIMENTRDL. FI G
2 is atop plan view of__an enbodi ment of a exi ble f1I minterposer

accérdi ng t otheraventigy ayill bsdescribpdsgenerally with seferspetothe drawings for the purposeiof e
filmi : ' Nolenn = j_ment
of 1 he NEHRAREEmBba s gy Mottt bS8 duk O hellts BRARDD

t he tr precessifg Sepdifor asaindhbiicting ctmivoadycter dbeices avadcomiante witk thegfresehe
flexible film inherag’ser of FIG 2 aken along line 4-4. FIG 4Ais_ a

cr oss- SBYHgRaft sheylddeapadilyiapparsnt thetdhie procesiing Rersigse orly anastien efthe gntine g
3A, takeiiatienerdckse 4A-4A. FIGS. 5-11 illustrates sequential processing
steps show ng Tabrication of a stacked die 30 package according to an
emdBdi ment dfhednventibo grafidestactlaxible film dnterpekéeSor Gackin a tapa bhseaflip ohiphatto a

mbodi f . f ing a.fli ' i ., th
ebodi HERe (Poudregit; BRepes B rbritged in s HeriP 6B irgpos diriel B ek
I nt er pe#eFcoRAdtt Asind coMfehBSRA AT MBuktQYupinent CERSsxible Mﬁ?ié%@%g_@r iﬁclt@dgéf fégmilc%

is a cross-sectional, side elevational "view of a secon I men
st ackedo Hitercopneekiadhe sesond distwithaut themgied fortan RIDb onrthesecondidieDETAI LED

DESCRI PTI ON THE. P, D E . VE The i ti i |1 be,.d i bed -
general |y wlﬂi‘e@gg e gﬁgggﬁg’ %eé%é%eﬁ%afﬁ?xﬁﬁlg%gﬁﬁ%’ggﬂ%l a‘icP?%’éﬁOgI@%ng
entyddi Amvention i depivtell iAQ! sithplifigd fop@tasview. Mheiflekible e irt@PBser 36€ahibeYs@ed

illustrate processing steps for use in fabricating sem conductor devices
i n accdomkeewminsplating pelymesismaterials for example, adles dane. dn prefemed implespentetions,

that t J ' ' ent.i fabri Lon’
or aces o RHRE"I6 Anithelh QeRilendhy AL KRk, IS TR AT DhPRRy "Bl
a t ape Dedearé,ldr JRILEX Homdke Indestries) Lidplapan)hading a tRikaesas iy @ngadl dbéat ed
in the %I exi bl elégl I ®| nterposer for the first |evel interconnect using
conventfortdR Iyf fmbéi‘ﬂﬁ‘ﬂ essesig the wRespEabout k2.5 wie yabeat 50 na beieg;

f egbur seferred.

According to the invention, the flexible film interposer 36' comprises slots or recesses 38' to

facilitate a first level interconnection to the bottom-die (not shown) by means of TAB or
conventional wire bonding. The interposer 36' also includes multiple recesses or vias 40' for first
level interconnection of the top die in a flip chip attachment.

25 . The recesses 38', 40" can be formed through a first (upper) surface 42" -of the flexible film
interposer 36' by a method known in the art and appropriate to the material employed for the flexible
film interposer 36", for example, patterning and utilizing a chemical wet etch or dry etch, mechanical
drilling or punching, and laser ablation.

Each of the recesses 38, 40' extend to a bond pad 44' in the form of a conductive trace

30 formed on the second (lower) surface 46' of the interposer 36'. Such traces 44' can be formed by

etching a conductive layer disposed on the lower surface 46' of the interposer, or by printing traces

onto the lower surface using conductive ink. Preferably, traces 44' comprising copper or a copper
alloy are utilized.
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to interconnect to the second die without the need for an RDL on the second
die. Referring to FIGS. 2-4, an enbodinent of a flexible filminterposer

36" accordi ngs §ownia a bbatoHaR viedini IGI8PthelrécksteR 38’ s WRpictede tHedPrmloRB slot
view. The flexible filminterposer 36' can be formed fromknown insulating

pol ynerwith thetteacessd4 extending thesgaver. Ehe teegssesstots) |38’ pre sized ardiconfigured to

I npl ene ' . el aser . IS conprl fl exibl ol yim film
(oo R Peesiverfims b Steli v et ot dop Eor Bpeiaitnas &t R B &

| ndust rwigsbordif, typledlBnvith awid of ab&itSonNafi so bout Renmharhie rédessth 38t canbe. fbrnied
to about 200 m w.th thicknesses in the range of about 12.5 mto about 50 m
bei Ry 20 apy évlgbﬂeeﬂlap%@eér o syaxeprectangplan ovel, apd cirerdar; andangy indlydetppered side

I nter pqggfs 36' conprises slots or recesses 38" to facilitate a first |evel
i nterconnection to the bottomdie (not shown) by neans of TAB or

convent i onal The meltiplenrdtesses (Vias) 40\ arer fonned indhe flakible ﬁi]ncin]!:lsipiseﬂ%‘tih glpeeselected
recesses or vias 40" for first. level interconnection of the top die.in a
flip criafemand hauinga predetermingdssizesand shage to caryespond wth # Benekeadi qon§gurstian
1St (URRES on aidiRe Sutice difa sefifednliBAbPAIE 1hibhdBd b BESIiBARE theilto, Tho FedtBleb ag
known in the art and appropriate to the material enploye or the ex1 ble
fi 116 i rean bp deered36ith tapened sidewplle (FIGh4) or straightdweltioally oriéntal) sidevalis (EIG. \Sa),

Eheh et Thie BRGuEVe Shtes (ihndpndf 4 exlsiR oversion 8P theirdtentzs Ak shtb Dige 48'
conductthtgof 'GtPonaltP, &n6FE irPFI(‘;@.e.S&-gg? fQ doldbRNERk layy 40 9EH BESforMEd bIAG the

i nterposer 36'. Such traces 44' can ormed by “etching a conductive
| ayer draspoddip providean| ayedyinginsulationdgyeroTypically,tbesqldermmask compugsesmai nt i ng

traces : he, | [.surface usin nduct.ive.ink. Prefera , traces 44’
conpr; SR RapstBle BHELE SR AT oa? - BPb R T akpohunl o4 adueb oSt expEedoun
i n18 bahioagh phaik evdlopéd idihescurtefle recesses 38' are depicted in the form
of a slot w.th the traces 44' extending thereover. The recesses (slots)

38' are sizedieaneredsnnst grseegs #8 arefnsmed tre thy flexihle film interpesen36liga preselected

. | . | (2 . T h
bond ngeiea to BRpBs Wil e Bind S AL bABLEAARRRUIG ihd BN it bibeatiaghed
38’ I caro gm iflterpvlsd* ®'.i R%xaém@_w, tFiiGL Edteﬁiatsethea ﬁmhgpla&céﬁilas’ﬁl@ %_1?1 i eeﬂtﬁlﬂglﬂlo@iﬁoned,
, r,..an i e.tapered side walls. The nultiple
Feces s ST P RnFadn i e lexsthls R inicippest 961 S AR R aiqRis apadsdo oomesgond

pregel Qal ecteiveBubdpsBf Q'Bg.mBéig kﬁ?{lcamﬁfcﬁg%@(ﬂfb RE) ﬁﬁxziﬁg,qafjeﬁaﬂﬂ)?é ceftrally

correspond with a“bond pad co guration
positioned, four-row bump configuration which will be more fully illustrated and described

hereafter. Other patterns of the multiple recesses (vias) 40' can also be utilized to match with a
particular bump configuration. For example, FIGS. 5A-5B illustrate another embodiment of an
interposer 36", 36" having a centrally located single row of recesses 40", 40™ to correspond with a
25  single row of conductive bumps 60", 60" on the die 54", 54™. In addition, the multiple recesses 40'
can be formed in any suitable shape including, for example, square, rectangular, oval, and circular,
and can include tapered side walls as shown, such that the openings of the recesses 40" are larger
than the bases.
Optionally, an adhesive element 50", 52' can be disposed, respectively, on the first (upper)
30  surface 42' and/or the second (lower) surface 46' of the flexible film interposer 36'. The adhesive
elements 50', 52' can be utilized to secure a top (flip chip) die and a bottom die, respectively, to the
flexible film interposer 36'. The adhesive elements 50', 52' can comprise any suitable adhesive

material known in the art, including contact adhesives, thermoplastic adhesives and thermosetting
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formed on an active surface of a sem conductor die intended to be attached
thereto. The recesses 40' 10 can be fornmed wth tapered sidewalls (FIG 4)

or str Vj F ' :
conduca yep B e AN B oF PRl Covsrtipal pBy OFpORBAac I
t he babendhag adlndsweemfd/or(aodowilmtldgd adbesivh tape siich & edyintide.4Adhesiwodlelmenteddkcan
| ayer 49" be for over the traces, 44’ rovi de.an erIy .

| ol by RigHess shof R GhctlonS as  peveerieenibhioP e 5t Mirdon ot kuusive

di el ecgﬂﬂg}s KRR 'oﬁ'thé f&ﬁtdléﬁa'ib RBeREANN M IHEREShIRHoRA, AN¥RVe Sem@hy5T chiextend

expose t hrough a nask, devel oped and then cured. The spaced apart
r ec8ss@ntosbe traces 4451 Fasiflexible Hdmfinteridsers36 cambe prowided drea pBstapedifoam with an

Cont | o et s aciked Peef, of RGeS ety 3 2 B30 be 30plict Pbe Apeble S
For ex gxgﬂg@serléks&ur&gdem&d@nwﬁ stidkdd diE@ssfeﬁWﬁﬁ%alch% e. | IR adothePémBbdidhent (not

posi ti four-row conflguratlon in the flex i Iminterposer 36

Such cehewrtheradbesivesclpments 59', 52 rcae bp eppliedo theastive sfacss bfithesemiconductomdid

Four - SaDBhBHehd f h e e intiodP 56" Bhary MRHR ma bR Bplitafiinihiator
degori higdid digreE&IHeQIVe applivation atetl@bWa 1ﬁihetii§ st &¢ sl&i'&n peERgadlléNdpplitatdn)’

can also be utilized to match with a partijcul ar bunp configuration. For
exanpl &Pra¥y qod tr %Bsmmbft an pdhesiysitane may bo applied drom 2 dispenser endesyeredfpm a

36" hayil BBk %?gf’élgédlﬁ%&lg%%r%ﬁducw of recesses 40", 40"' to

correspond single row tive bunps 60" 60"' on the die
54", 54"'. [EiGSdﬂ-llﬂllHustratdfml ﬂ:mlbddlmbm ofaqreathed oﬂfbnnmgamstbﬂ(eﬂollié’rﬁaﬂ:khge any

SU|tabIe S e i.ncl udi.n yare, rectangular, oval, and
ci r cul &fcor &HEEP g‘ﬁﬁ“‘fﬁ’?ﬁlpgé}g 1%‘5%2‘?%@?’%&8@ Iﬂameeoa%r X¥nown, such that the
opegxi ngs of FGSs, Sg%‘ﬁﬁfsssﬁhghﬁ@ﬂ @roE@-g&ﬁBn Whéls dffe RidYAfing Q&H&ﬁﬂﬂ% Jfthé&"

adhesi ve el enent 50 can be di spose respectlve y, on t rst
(upper flexidle &l m&mposw%'aq d/sgmqohéuct@rcxhq d4‘(1h eviip rhipuatthchment 6'Asshowhén FIG. 5,
fl exi bl,e

Lt o et Qe SRR 3 oXin AERRI KN leboss” 16 B i ed itk SRR sty (o

the fkefidelse' 6ﬂthauiers4epﬁo&e fassefbly. T1I'Ee aéiﬁ%%hiﬁceeé@ iH%'I\Sd%s §91ura§c§/ of%ﬂd pads
conprise any suitabl e adhesive material known in the art, "incl

cont act8 aﬂlﬂeeqrxsﬂeetwqmmﬁﬂ mounied shirean, whicheare axrquusemdqagenmn@/ 734098 1

8 he r st e convent i onal
op 20 C Sbntfrad ol ROSBES fy iR heAERA Hfim IernlerBoArE sfpHE And St B0 Rt
t ape stctheasnfigirytion cfthe Mimpadsessei:ﬂrma torifiicti eEbumpos®. Thé borklaBEGSh1EHE 60"
that it functions, as aaz éﬁr to control the degree of insertion of

conduct y}fﬁfﬂ%“%émqt O¥ $hchias soppes, ﬁlerPborr%%‘ésQi asonductivapohsrgyimatenial,
shown, spdlb@de/BrRbEHF Rhowr mefdas Tihe 3t for example, electroplating, metal stud bumping by

wire bonders, and stenciling.

25 FIG. 6 shows the flexible film interposer 36' mounted to the die 54' in a flip chip attachment
to form a die/intetposer assembly 62', whereby each of the conductive bumps 60’ is inserted into a
corresponding recess 40' of interposer 36' and engage with the traces (bond pads) 44' at the base 48'
of each of the recesses 40". The die 54' can be attached to the flexible film interposer 36' by the
optional adhesive element 50' (e.g., tape, non-conductive die attach paste) disposed on the first

30  (upper) surface of the flexible film interposer 36", or on the active surface 56' of the die 54'. The
conductive bumps 60' in the form of solder bumps can be reflowed to fill the recesses (vias) 40' and
physically and electrically bond with the traces (bond pads) 44', or cured in the case of conductive

polymer bumps, although other methods such as thermal compression can also be used. The
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5 onto the traces 44'. The flexible filminterposer 36' can be provided in
a pre-taped formwith an adhesive tape attached thereto, or the adhesive

el emenicsy ffdtive BempSan B aRH BE c6shedcRd i thel trAxl BloRd T P44t B £eRRSETa Mductive
padictiye prmps oy fegs (ond e

during I catio a stacked die asse r package. ‘1 n anot her
enbodi peste (ot showm)swmeln hs a eltectaciobder ve calduntive epox@; thabi’ 'applied dgo dpdivngss G0bor

the active surfaces, of the sem conductor die ta be attached to t .

{1 ex' b0 ERS TFPSsHEAp B ook uact e icen dircaities S0h A1 (i coges M Hiythe
for 10plhinpyi60" tRén RBbwadBesirkg application are known in the art, such as
screen printing, roller applicator, spray, and transfer. Simlarly, an

adh&si ve t ape depictasandI6iS. 6¢7, adisleciricli H encapselatiesvmatedial 643 as knowwnin thef
tape, qr, applied froma.transfer rrier Jl FIGS. 5-.11.llustrate
erbod Mt eS B R 1coRE EryPheil o % dnplign Betyteen e atie s PRge 06 Spfidhe
| nvent ugperuifacezd N of thedlekittx filth éntérpbser 38t B reiafite $e condéetion befwen the/die 54' to
depicts sinplified cross-sectional views of the nounting and bonding of the

f1 exi bitke fexible fitmdnistoser 395and protecthebuspeonestions fogvcontamination. PPrefergbly,

attach ED . g [ rface 42' of the '
{1 ex oI yrdefil SRARL 640 pfied by chillny fefby hHEH Bresald Rk n AprRing et o
5610 of at kwowih in thé artpwhereby thediibmateriyl is Bivpenseldiavsundthé pereméter of the diedss aid

pl ur al i&hy %{ bond, pads 58 wi th conductive bunps 60" nounted thereon,

whi ch alewed tofinye heneaththe diefoful the spase botwesnithe astiveisaracerat efthedigand the t he

flesib ) . , ; ; h

cont i gupes b pRARTHerbser¥6E OHEFnARS nelith S blerhfing BGRABRAL b 1 1

co In duc thxmnbilmg'iqmﬁng the urtdy:gilb;nhteyiab dll’herdislectﬁ'c mﬁal cai bgbﬁr@& thgu%h aeheg@igﬂe r;
ver or..go r a conduc mey material,, and can be forme

ilnown_ ﬁ?ﬁﬂ%&é’r PX%‘L‘WP;F‘EQOW‘_HM.‘Z}‘%]%{)‘%&J@I@é‘??%?‘&y?rﬁgﬁat-rret al stud burrp?/ng

byjswire bo m&%aa,of%ﬂﬁziﬁg%{hcdﬂobaaes&éeEhﬁaerﬁﬁP&%ﬁﬂi@s{ b$ 'ph&l-hbitworﬂnfderﬁll

interposer 36' nounted To the die 54'° in a fl'ip chip atta hnent orm a
di e/ i nmatesiat ean besdrposited i8R the ndvessed of tha dlexible filne interpdser 86Vanditherflip @p diess4'

et v Soualtfhdieort Fdr SRBRRIS, AHoRARE T A7 potaeRSirindddi Bt el foch s |
The di g tiedmosc br BRmAbplastasblyfer %iédll?gh ?k&e Fdrhicl dB@Hﬂﬂﬁﬁéd o ﬁ@¥e5e§§40'j[ oeg

optional adhesive el enent 50" (.e.g{], pe, non-conductive die attach pas
di sposthe ipternoser 36", and the flinighip die 34! rcam ghendse digymoninted ioptocthe intenposar S6 wdth the

36455 O 2 ' : C ' h ie 54' The .conduct.i,ve bymps GO
28 ookt P ifited i Widefth oa” By s Te e P ransSRARL SUlBe dBnal o
and phsesofaathpe/adhesive 56 (antionbhste hdtediveiab dedifed) appliedso (Heanefhpaas) ofifle . OF

cured in the c nductive . polyner bunps, although other nmethods such

f
as t hefaterposes b be embrdimgnt af the inferoderd6” shewm /i G- b conductive bump 65" can

be optionally disposed in the recess 40" over the traces 44" to facilitate electrical contact between the

bumps 60" of the flip chip die 54" with the traces 44". FIG. 5A also illustrates an embodiment of a
25  flip chip die 54" having a single row of conductive bumps 60" and an interposer 36" having recesses
40" in a corresponding single row.

In another embodiment, as shown in FIG. 5B, a non-conducﬁve film and/or paste (e.g., NCF
film) 50™ can be applied over the upper surface 42" of the interposer 36™, and the flip chip die 54™
then die mounted onto the interposer 36™. The film and/or paste 50™ allows the conductive bumps

30 60" of the flip chip die to penetrate therethrough. Optionally, a non-flowable underfill material can
be deposited in the recesses 40™ of the interposer 36™ prior to applying the film and/or paste 50™.
Similar to FIG. 5A, conductive bumps 66™ are disposed within the recesses 40™ for contact between
the bumps 60™ on the flip chip 54" and the traces 44"
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conductive bunps 60" can also be connected to the traces (bond pads) 44' by
means of a conductive paste (not shown) such as a eutectic sol der or

conducti ve emexlexibléfiim irterpbt bt tie adsBRLRHED $s BEn nPunted Bnfo 4 SRohEABHIHS
40" to prow de electrical contact between the burrps 60" and the traces 44",

wi th t idée 68 thab baseen mpamtedetnte o intesposen sehstrats 705 imeghipoadboard (1QRB) assermblya

di el ecthi f N erial kno n the ch
6 03415 08 Bl el FREAREMRL 127 AnEln T 516, 8. Y8e SRR ol NirteGL gy ok e
sur f acdlekible filagl irftéiposer PHEE aﬁ%‘[ awith #hd fabihgtheadtiveXiifacR® 76! bfthe BéRhA %Werﬁcﬁe
to relnforce t he connection between the die 54 to the flexible fil

i nt &r p&Sehriozde assg@bly othednterppsersiondieasserablyi 62nand the QB assembhai?’ san be bonded

Pref er g@ge er ubilg téenﬂgség koW IPARI 1584 irPhe abtS Rl bS Faiadh@hld Ll e%g%' on

under ssure, -usin spensing nee NOWN |

wher ebwdhésivef and thedikeri al is di spensed around the perineter of the d| e 54’
and allowed to flow enea the die to fill the space between the active
surface 56' ‘bfonvrahenabasserblyRrocsss st ussd te prepargthe %th ??éemhb’eppoééls @pn, an

Q her bRV PBEDPEISf ﬁ{e éé&ﬂ'ﬂ (%é k?" 1ﬂ8uﬂé§eﬂo'ﬁg§r = 'ai&ﬁg %%ﬂlﬂgwl{?refe& e¢hd N9

the underfill material ectric mat can ough a
ché®i canterpossaacubstrate 68’ nh‘izudeh(nrmpmil padst§0bon te fisst dupgdfrb smfaoetSIZE rThieadle 68" s

and/ or ,heat . .15 | nst g the -descri bed underfill process
(P oo, REirtal ot aupoL e Srst viperksuttare &4 O B lsmswbme. Aty mgans of an
recesseg t 1 f

nount eda?éﬁgeeéghgnéﬂlggzr‘ g)'t(ﬁ;:#pdah%fngh |tﬁ§1|gd&i i a ngﬁ&?ﬁ Q%FH é" 1l

mat eri &f amsul@bbrfoas, fonexamplenysit a t;lpe admsmmraim attach phstegars desoribed a\hﬂryrespect
past e 1; Hﬁeﬁ&gﬁl 68?3%5351 ed into the recess 40" of the interposer 36"

and the can then be die nounted onto the interposer 36"

Wi th the ZOIxcﬂi&dl]@sItﬂa‘bb‘d dabEdiméf in FIEEY ttBé’lﬂt&F)@seH Q&l%hfaiel 70 f&‘ktrubﬁréd"t% couple
recesses 40" opt i onal l(iso)w th the addition use of a tape adhesive %

(and/ oﬁheﬁvén @8 gicpmppnent i aeleetricallapparatus such ma PGB arlother

I nter r 3 shown

conquorremal i %Eﬁ%‘%’ S B o el PR BEE lmpfer REPRHER MRS sl AL,
t r acesadebting apﬁaatud: iatring oﬂiemtTy;ﬁedl ifterposers 70EbYEsipling SemioABIiG devibes B@n
flip C%E‘{l ie 54" with the traces, 44". FI G 5A also illustrates an

enbodi calapRargtisarg comprised of a flsAible lapinatedipal ymgr er pdyimide layexiocei ve
bupps Héhn- ﬂ@ﬁﬁle@ﬁatbﬁil%ﬁ&? ?rssa{ gﬁﬁnlglne?ﬂ}ﬂe %%ﬁ&vﬁﬁ%ﬁ éﬁ{% Egerglagg fa&rﬂﬁzﬂ%ﬂ% e

Si ngI e row. In another e non-con

fil m aluninatepasemniie. §uch iNGEposkr subjtraes 1a typicallyeinelpges aadartetﬁbf ¢onduttnaevias

f 1" Qqf. th 36" d.t | h 54 th di
rount e oDt Hienf oBel B crossshelipiof bR 354 Pushih routing giang he
conducténdRctne@emetts ffougtothe Tsﬁl%trfaie' 70, @b Me‘f' il PuREEHI A DoRGEEE 1A ines

Optionally, a non-flowable underfill ‘'material can
or traces and pads formed on the second (bottom) surface 86' for electrical connection to an external

25  electrical apparatus (not shown). External contacts 88' in the form of conductive solder balls (or
other suitable conductive material such as conductive epoxies or conductor-filled epoxies), columns,
pins, and the like, are used to connect the pads on the bottom surface 86' of the interposer substrate
70' to the electrical apparatus.

In another embodiment, the interposer substrate 70' can comprise a PCB substrate,

30  motherboard, or other like substrate, whereby the top die/interposer assembly 62' and bottom die 68"

are mounted directly thereon, and external contacts 88' are omitted. This structure functions as a

board level device such as a module or a motherboard.
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be deposited in the recesses 40"' of the interposer 36"' prior to applying
the filmand/or paste’ 50"". Simlar to FIG 5A conductive bunps 66"' are
di sposed Wi tRéfBrrindto FRGEE S mdtdling HRY asSQRBIRG 620 T2 VR rackd@ohH PRds) @9 in thE
the flip chip 54"° and the traces 44" . ME 734098. | 10 The flexible film
i nt er posesssesr A’ argpalighes with corngspomting bend pasls 76befthe bottom die6&.cConvengicnaler )

die 68 . been, nount ed, onf 0, an j nt ser substrate Jd.n a

chi - orfsty ABess e BEAAF bGP Gl (s A HaurdtT B 5 Soef R ligh B e
shown i bonfltie bétton Bie 6360QRE NIEKiBIEEAIN IEFREL3EEA it bPics sybte dahalsoibetised to

I nterposer 36' is aligned with and facing the active surtace 76' of the
secdnd iewatignedpoastionsgd theydip gnd the subsfeat®s| y. The i nterposer/top die assenbly
62' and the : : . b e r i 1e ' '

and used i n 1E-arfo Okl dass AR AR2 23 0wk P ARG s R0 ol TR 3% "
the |i Kondihgaoe TABbomding isgrsforhed/ togoincths sracas(bordpads a4 te tharbond padsS@Bof the

assenbl:%) 72" .. Ag, shdc7>vm an _%ftive surface 76' of the sepond di e 68"

i ncl uddoteBHdie §8,andsty the femipal RadsROF om theripternoserabstrate 0's dhe ecersso 381are
bstrat Hed ) ' ' S :
The i SR4%6 pelnlEpdeaastol Ehamdig (AT o i bOIRS Caplifey (b Byt @8BS Bads,

t hd0i nt78 pbthe botterhslie 68" THE bomdingrmehsarobe eunfigarde foreramplenfon thedrosonidullgh

can conpri,se any suitable dielectric adhesive kho in the art, and be . of
oy oo Raig, ARG sion Ao nEy P aomaid baaBe (1o Fy or ikt 4 hepeen
as desghé Red W th respect to adhesive elenents 50', 52'. 15 In the

illustrated enbodinent in FIG 9, the interposer substrate 70" is
structured tlo teeillysteated erangtie in I 9 thendasonjdbanding with adall bopd A6'is usel. Ball

el ectri,cal paratus,such _as a or.other _exterpal circuitr ot _.shown)
such asbogd%g@ﬁﬁerﬁgﬁ%ll tﬁe gecgmgﬁvsf WE@FWPB‘&;P%&?%@PSI%W%PO@% ?8 og'the

t e95i nbotpPEdiabsthud joiiag MdWind. pady MA'CHY' togeliRh RO DRE dpiBtiod, A5 bERYRH AFIG. 11.
sem conductive devices to an electrical apparatus are conprised of a

f1 exi blThe/beng mares §2\ase griendedrand bopded tadhe tepminal pads8020n therintetposértsubstrate 70'.

mat er i Bl | ] i 974 Bl resin, FR4..fibergl as .
2 nat e iBofs 1 fiileh £ hiitobih @%b xR b bledpostH, o Paloffgfe 68'and
t ypi calthyinterpéserimtbstrateJ0I. dhotltdr embodintdntsy TAB bondifg@id Whesnic Bdiding % Ridvn
t hr ougtgpéhe cr g@;-_section of the substrate and establish routing of the

conduc@Pg 8s¢d 1B,1hs\% can be s torrenaseh the teaces 44" and thejbend pads 781-nc| ude

el egtricall hi | g A58 9] .

seggnd (bot %%é%&ﬁgg%%%ﬁégo g%t;?éf’girlég e&oﬁfl%&a{t conr(liec F%ﬁﬁ? o&aéﬁg%ﬂé?tﬁé{ﬂeﬁgu lly
el ect r iepedpsulpted veithus digheotricximoapshlatibn treateridll 96'asirpdtrowdi@ectiniques én fheram tofform
conductive sol.der |s..(or . other suitable conductive material such as
conductafl\?gcaé’ﬁwf%gs?ga‘edz@%é?ﬂ%f? B g'r fqr(?Eia‘@B{?xb%%Bl?'CEﬂQﬁ’rﬁ b-top, pot molding, and

transfer molding.

The method can be utilized to fabricate an assembly comprising additional stacked die layers,
25  such as the embodiment depicted in FIG. 12. As shown, a semiconductor die 100" has been surface
mounted by means of an adhesive element 102" onto the second (inactive) surface 104" of the die
(flip chip) 54". Additional die 116" mounted on a flexible film interposer 118" having recesses 38"
(assembly 122") can be mounted on the die 100" and bonded to the interposer 70" as described
hereinabove. Bond pads 106" can then be bonded as described previously to terminal pads 112" on
30  theinterposer substrate 70". Further dies can be added to the stacked die assembly by alternating a
sqrface mounted die (100") and a flip chip/flexible film interposer assembly (120").
The flexible film interposer of the invention functions to redistribute and connect the bond

pads of the bottom die to bond pads of the upper (flip chip) die, advantageously replacing the RDL
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pins, and the |ike, are used to connect the pads on the bottom surface 86’
of the interposer substrate 70" to the electrical apparatus. |In another

enbodi BMtrequiifed ihAlcOhP@$iBhalTHP Shipat@chffent CATn FIR 1| &1 A 1&ECBoghald ate, 30
not her board, or other |ike substrate, whereby the top die/interposer

‘assenblopngeatiopd RPbt Inadditien, 68 designeof the fiexdble filmdnternosetineluding thewtlativelr nal

cont act . 1 . This .qfructure functions' as oard | evel ., dewui ce
such ad2g? sizg Bf ettt yinsr Sty Hpich artaty; S it fipe ARG st ffiBion) i
nmount i ng theltwttoasdigiUeisreddily achievableiingladsonsertidNAdip atbuhtifg devife. tHifther, the

recesses 38" are aligned with correspondi ngo bond pads 76' of the bottomdie

68' 2 CAPRFEISE (Unta) are sized trepdilietaceive abonding dood thegefhrough teibend theitracgseang bond oC

nount er, : 4 . 1 omdie 68 to the
flexi bIpéd%@?t&@?ﬁ#é@%ég}ﬂ%@&?pc%@xg%aﬁ?i%gg ?agésjmsg}lgtog’?h}atggﬁ) al so be used to 5
vi ew al i gnedn pdditiomthe pfesérit packiage acitieves @ desibably tvepadkh§®proBiél OTlitepickiagd he
assenbl i es 212 1732 mounted to forma stacked di e assenbly 74'. Wre )
bondi ngeiEn gisputilizrsicapvensiopal underiill proeespesithatape.carried aut qnibe surfacef thpflexibje
t he bo : [ ' ' '

he | naeRRNT stbiral roltef hoflhe Pl of tRESbedoh A8 TR PRl SR8 S frocl
f od0a Wdiffigultigs.t ool such as a wire bond capillary (not shown), to the bond

bxanpi e, 1 o ERLPEREE it Siettfy s ISP OR deR B AP IERGHaES ore o less '
t ape- aghévifid Acto RRREHIAY akd ABhodRA] RhAEES. TR He KM ob hoWéeelafhtaEgllﬁgn% ?1011 s

illustrated example in FIG 9, thernpsonic bonding w t'h a baf
used. Bunat limjtedde thegpecifie féatumeshovim aridalesarihed ssinceBe neans herbia dischased ( bond

d 4 d ) d 78 .0of the 1 t die 68 ,.t j ol ni, t he
bond’ pSaEpAd breificet st 2 imviniion o e Thenbeationjsi g des b
bobsl watgsf @ formk or avttdechsamthil ‘ﬂ%’;ﬁdpér%c&g%@oﬂtﬁé H@ﬂbﬁhe@ﬂgﬁnsﬁ%m@ﬁatﬁ?

i nterposer supstrate 70'. The ball 'bonds " function to bond'together the
f1 exi biuerprated inpceqrdencewitipthe dppfsing of egtivaléemss.68' and the i nter poser
substrate 70'. In other enbodi nents, TAB bondi ng and ul trasoni c bondi ng, as
known and used in the art, can be used to connect the traces 44" and the
bond pads 78". 20 Referring again to FIG 9, the wi re-bonded stacked die
assenbly 82' can be partially or fully encapsulated with a dielectric
encapsul ation material 96' using known techniques in the art to form an
encapsul ated stacked di e package 98', for exanple, by spin-coating,

gl ob-top, pot nolding, and transfer nolding. '

MKE/734098.1 13



The nmethod can be utilized to fabricate an assenbl

stacked die |ayers,
shown,
adhesi

25 such as the enbodi nent dep

Wﬁ%g@ﬂ_ﬁ%ﬁbl@ge 100" has been surface
o the second (inactive) s

conprising additional

I A ..

urfate 104" &f the die

(flip dhip) SAexibleddint intempdsex]icempdi§itgnount ed on a flexible filminterposer
118" havi ng rgecesses 38" assenbly 122°) can be npunted.on the die 100"
and bonded taﬁelxﬁge HRlG SORPTISHE aﬁ“cfé‘?é%ef’ 8@800"((2?@}1%5%%88‘?/8?%81%?‘%%&15 106"
can then be 4 & ¥ Q&acare_ghﬂ@?&eﬁges}imﬁﬁg b badetanid@xtenditls tRdkigh iHeXlexile 3tbstrate
i nterposer substrate I;O urther dies can be added to the stacked die
assenblfgr tepeiving eonducitivg connestimg membens of adustiemiqondoctyr digdhegein) j p
chip/flexible.filminter er _assenbl y.(120%) .. The flexibl e fi i nferposer
of he | nversidhomiIRE Y s PERAE A g0 Ea heje bt B R st o e sibre
t he botghgm die to bond pads of the upper (flip chip) die, advantageously
replacing the RDL MKE/ 734098.1 12 (34) required in a conventional flip
chi p at t achrepieralitysoficgndyative tracesrtispesed emthe seeandisuefpceof the prhstrateopash tiRee .
In adq'e&*egﬁinfgtoqgr AE oY an?&t 1%4%?01&4 AR &k ok [%e'r%e%géggﬂs{ 'ar}?zlcg%(ﬁjsjﬁgsédkh? the
relativery arge siZze of the recesses fw as) provi esn7grrprove accuracy
wi t h nmdsd thegof.he upper (flip chip) die to the bottomdie, being readily
achi evabl e using a conventional die nounting device. Further, the 5
recesses (slots) are sized to readily receive a bonding tool therethrough
to bong the t . 1 . ;jn;g]_ﬁr
carri e(r%' subﬂegﬁgﬁlﬁﬂ%gﬁ %ﬂ%?eg? ?g}]ﬁlﬂl lhggﬂgﬁ%ll{lg%ﬁsﬁleahggggl nt pzig%glgéel'
achi eves a desirably | ow package profile. The package design also utilizes
conventj onal_ underfi rocesse hat, are carri t qn, the_surface of the
P oxi bie " ez Blrn Blerpeoes of Slaer ShaRomng 2 riepdRitide 8181 che bot t om
die, thus reducing yield and process 10 difficulties. In conpliance with
the statute, the invention has been described in |anguage nore or |ess
speci fidc as The flsxiblefibm &terposer o Chandi 1 hhvihg atthicksess int the sanige off ebemtd@rsprodd,
however tt@h the invention is not limted to the specific features shown
and deé'llg?lll % nce the means herein discl osed conprise preferred forns
of putting the invention into effect. The invention is, therefore, clained
in 15 any of its forns or nodifications within the proper scope of the
appenddd c| dihedlexible Blm inderpser of Glaimy wtherein thedraces epmprise\sppPeTiona capraralloy
of equivalents. MKE/734098.1 13 111110111111 hill 21111111101 WHAT IS
CLAIMED IS: CL Ms : :
6. The flexible film interposer of Claim 1, wherein the slot is configured to receive a bonding

tool therethrough. -

7.

2 mm.

The flexible film interposer of Claim 1, wherein the slot has a width of about 50 pm to about

8.

circle, or oval.

The flexible film interposer of Claim 1, wherein the slot is shaped as a square, rectangle,

The flexible film interposer of Claim 1, wherein the recesses comprises tapered side walls.

10.

sidewalls.

The flexible film interposer of Claim 1, wherein the recesses comprise vertically oriented

MKE/734098.1 14



1. Aflexible filminterposer, conprising: a flexibl I sing
a first surface, a second surface, and opposing si deﬂ!ﬂ M&mﬁ"ﬂﬂmw
spaced apart recesses having a base and extending th e

substrate for receiving conductive connecting nenbers of a first
seni corduct dthedlexitidflneinterpases lof Cldimr lywaherdin theghcesses aseirsangad én apattatn sposed

adj acent one Qf the,sides of the substrate; apd a.plurali of,.conduct iy
1 hces camERGagiesh s bRnd Ba Snfeliaon e ekt Elite bf Rtntandii g BB Hlaohd
ext endighgelgver the slot and at | east one recess, each of the recesses

having a trace di sposed at the base thereof. 2. The flexible film
i nterposer of Caim1l, conprising an insulating polyneric material. 3. The

flexibleg filmint - of O ai.m 2 flexihl |vim de fil
B, R gk e, R AR PeRELY MG, | e
of aboygctdnl§ cifcleor @PUt 200. m 5. The flexible filminterposer of Oaim

1, wherein the traces conprise copper or a copper alloy. 6. The flexible
filminterposer of Caim1, wherein the slot is configured to receive a

i ML e O s R

flexible filminterposer of daiml, wherein the slot is shaped as a
square, rectangle, «circle, or qval. 9. The flexible filminterposer  of
d ai m 14 whdheitlexitiefiln intepaser of flaimsl whersi thegloficampiges vertically orippted
fl exi bl quWahg'.‘. interposer of Claim1l, wherein the recesses conprise

vertica y oriented sidewalls. MKE/734098.1 14 * CL MS 11. The flexible

filminterposer of Claim1, wherein the recesses are arranged in a pattern
correspandi t bonpd,. pad configuration on an active surface of a
seni co _d?iuct edfeé? Sl idFPaseR O ClaiRoh QiTher somprife Ap dhBIvE PRt PRI s
of Ol aiga frst WREICE] tHe bitBnd SHERRES BHEsrPRRE] as a square, rectangle,
circle, or oval.

16.  The flexible film interposer of Claim 15, wherein the adhesive element comprises a contact

adhesive, thermoplastic adhesive, or a thermosetting adhesive.

17.  The flexible film interposer of Claim 15, wherein the adhesive element comprises an

adhesive gel or paste.

18.  The flexible film interposer of Claim 15, wherein the adhesive element comprises a
double-sided adhesive tape.

19.  The flexible film interposer of Claim 15, wherein the adhesive element is disposed on the

second surface of the interposer and over a portion of the traces.

20.  The flexible film interposer of Claim 1, comprising two discrete areas of recesses with an

adhesive element disposed therebetween on the first surface of the interposer.

21.  The flexible film interposer of Claim 1, further comprising a soldermask disposed over the
traces.

MKE/734098.1 15



13. The flexible filminterposer of Caim1l, whereinthestot—conrprises-
tapered side walls. 14. The flexible filminterposer ' I n
the slot conprises vertically oriented sidewalls. 15. ﬂ!nﬁl mllgj“)"mm!ﬂm

i nterposer of Claiml, further conprising an adhesive ekenentL disspesed on
the fir suiflagible filneinsepaser comptiaing; or both surfaces. 16. The flexible
filmi nterpohazgr of .Cl aim 15, &herei n the adhesive el enent conprises a
contact adHlstsurtace andig sgcqu 38hesive, or a thernosetting adhesive. 17.
The flexi bl &pfdibiBatd VIS BRRET thRfugh'afll Bheent WRAIRIFhd RrpeeRSi ve el ement
conprises an adhiesive gel or paste. I8. The flexible Tilminterposer of

Cl ai m 15, wheploratity dfreceshessfornediheonghithe imrposce andadjaksnbihe skt tedhssstized

el bmentiof tgiving e come g naRAER I o i in % il e REELpd B Ry B
portion of theutaliaeEBecondlictivEtfactd dixpdabe® oh tHeBetstidyupasesf tht iftbiposer,leach trace

conprising two discrete areas of recesses with an adhesive el enent
di sposeaxtandingedyer ercbexposed theough the sletianfldbebase of pleastoae pbtherecesses, epgh recess

flexible filminter f ' , further conprising a sol dermask
di sposefV BRI} ﬁsﬁgﬁéﬁe?ﬁ%ﬁg& 1 15 iliji CL S 22. Aflexible film

I nterposer, conprising: a first surface and a second surface; an el ongate

slot formed through and adjacent _a side of the interposer; a pluraljty of

recesses. f orﬂ@dqu%?leﬁgn integpoperiof Glaines2, avhereda thesslotds siped to|reeeivea bopding togk

si zed Bg@m&ﬁéﬁiving therein a connecting nenber of a diein a flip chip
“the interposer; and a plurality of conductive traces

attachnent on
di sposed on the second surface of the interposer, each trace extendi ng over
and exposed tE]rgo_% h_the slot and the base of at | east one of the recesses,
each refess AR %‘gﬁlg”ﬂt%‘éseﬂic_%l?gé’d‘gét the base thereof. 23. The flexible

filmi nterpoﬁﬁr’stﬁﬁ’fa%%ﬂggcon&@ﬁrffﬁen the slot is sized to receive a bonding

tool therethrough. 24. A flexible tilminterposer, conprising:
an elongate slot formed through and adjacent a side of the interposer;

a plurality of recesses formed through the interposer and adjacent the slot, each recess sized
for receiving therein a connecting member of a die in a flip chip attachment onto the interposer; and
a plurality of conductive traces disposed on the second surface of the interposer, each trace

extending over and exposed through the slot and one of the recesses.

25.  The flexible film interposer of Claim 24, wherein an adhesive element is disposed on the first

surface, the second surface, or both surfaces of the interposer.

26.  The flexible film interposer of Claim 25, wherein an adhesive element is disposed on the

second surface of the interposer over a portion of the traces.

27. A flexible film interposer, comprising:
a first surface and a second surface; and
an elongate slot formed through the interposer, the slot positioned along a periphéral edgé of

the interposer to expose bond pads on a die mounted onto the second surface of the interposer;
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adj acent a side of the interposer; a plurality of fecesses fornmed t hr oug

the interpos ' i r (VA ;
therein a coaﬁélgc %gﬂﬁgﬁgfogp&aﬁéﬁeg}ﬁtﬁ@gﬁﬁﬁ%?éﬁ? |§o(llJ g‘%tﬂgtc'{?%[sorﬁ’t &gﬁk égeﬁ;lleawng
i nt er paskedse and sizedafop revedling therdin 8 oonhecting/ membearefa die spomted ina flipehipecond
surface of the interposer,. each trace Q)é’gjgndi ng over and exposed through
the sl cittaghmgens,ppte,the diggt sprfaceofthe ingatposeRandl| oyible filminterposer of O aim
24, wherein i S8 ced isol ' A®race
second surfa@?ﬁ%?fﬁg%/ﬁdgﬁrfacegé %ﬁﬁ%ﬁ@??&é&%@dﬁ&%&?ﬁiﬁﬁp&i I)Tdec film

i nt er posstendafg 4orass and Sxposbd throughahe sidhaml the basecafeme or moué¢ afjecsntiragessehia a
second surface,of the.inte r over a portion of the traces. 27. A

fl exi b|m‘m%}ﬁ“h'it°€%t6§%fff°‘@§§%ﬁ sing: a first surface and a second

surface; and an ‘el ongate slot formed through the interposer, the sl ot

posi tioned al ong a peripheral edge of the interposer to expose bond pads

on a di28.nouFhetiexibie filmtintemnosernf Gaint 2% avherein the slottis pigedand configpredia pargive a
16 MS Lurald f reces f.Or t hrough the interposer and adjacent
t he sl ol?o, g‘§ctﬂ°frté§r§§‘§°‘f$§'vt§r?§&%gtﬁ%gggeghd sized for receiving therein a
connecting nenber of a die nounted in a flip chip attachnent onto the

first surface of the interposer; and a plurality of conductive _traces
di spose?f-on Thesflexdbls fidmdnternoser SiClaine27. whergin sharecessesare aranged d o PAtRTRg

across t . -adi
ecossc tsSRED o A0 YA chrtfnbulin G detCe WSS p B iBhGIASRIEH BFBlhed
i nt er potheretooih adlipichipttachvhentei n the sl ot is sized and configured to receive

a bonding tool therethrough to contact the traces. 29. The flexible film
i nterposer of Claim27, wherein the recesses are arranged in a pattern

cor r espandi Npnd Gexible WY iRRFHoSHBd @'{'ﬂ%iﬁ%ﬁ{é&&? LihY 8 sSMEHRER ged th
sem conductor die to be latﬁ)gcﬁggf t leret’o in a ?fipl %hisp attach r?t %vg-r ©
The fl etxades.e fil minterposing of Claim27, further conprising a sol der mask

di sposed over the traces. 31. The flexible filminterposer of O aim 30,
further conprising an adhesive el enent di sposed ‘

31.  The flexible film interposer of Claim 30, further comprising an adhesive element disposed

a_ first surface and a second surface; an”!’lwguyum”m}”m' med t hrough anﬂ

over the soldermask.

32. A flexible film interposer, comprising:

a first surface and a second surface; -

an elongate slot along a peripheral edge of the interposer;

a plurality of spaced apart recesses formed tlli'ough the interposer adjacent the slot, each
recess having a base; and

a plurality of conductive traces disposed on the second surface of the interposer in a
perpendicular orientation to the slot, each trace extending across and exposed through the slot and

the base of at least one recess, each of the recesses having a trace disposed at the base thereof.
33. A flexible film interposer, comprising:

a first surface and a second surface;

an elongate slot along a peripheral edge of the interposer;
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over the soldermask. 32. Aflexible filminterposer, conprising: a first
surface and a second surface; an elongate slot along a peripheral edge of
the interpo t aRireSRRS FetritAhoul s BRSRREISE! dfbe OIONoL Bch
I nt er poser Z‘gﬂsacerﬁ)ﬁ dl%’t eeac recess H Vi ng %ﬁ)base and a plurality
of conda@asshmngabm d| sposed on the second surface of the interposer in a

di cul a tati fo.th | ot htrae across and
SRR P AT AR WY JUL P GBI
recess rﬂ}fi\l'licﬂﬁr BribhtdGéh ﬂ'tﬁ@ﬂ%ﬁ dad trdcBxReAdRg bR Rld expdsedthtduhithid Goff dnldm

i nterposer, comprising: a first surface and a second Surface; an elongate
sl ot altbﬂgm@etlemt@naremﬁgend)f t he |nterposer MKE/ 734098.1 17 a

Po 't he si ot ere s GRRel SEpRRTSTob el Siahul MRrins o the R BRR B 5T M

di sposqgtegvséhe second surface of the interposer in a perpendicular
orientation to the slot, each trace extendi ng across and exposed through
the slot and the base of at |east one recess; and an adhesive el enent

di spos on A ar f t he
i nter pg’g‘er @%ﬁ%‘géh@%t &S&ft OFm |%e%£g@§g#ﬁ %?g@%f% e@% %&gcr’\r?ﬁ)e
adhesi wecatidesuefate ofthe im@poss andiovdra poseofthe taéace of the |nterposer and
over a portion of the traces. 35. The flexible filminterposer of C aim 33,
further conprising a soI dermask di sposed over the traces. 36. The flexible

i sposel ovt? IPIE SR Brdpapdr YOI 75 BRI CORpfifing SRtk (REERG qve the

a fl exitldces.substrate corrprl sing a first surface, a second surface, and
opposi ng sides; the first surface of the substrate structured for nounting
thereon a first sem conductor die having a plurality of spaced apart

conductjgye CRTRGINIO AlHBIEPoSer G SRARETS, BAHIRD conbptidifig an hAREHre eiiient disposed

over the soldermask.

37. A flexible film interposer, comprising:

a flexible substrate comprising a first surface, a second surface, and opposing sides;

the first surface of the substrate structured for mounting thereon a first semiconductor die
having a plurality of spaced apart conductive eonnecting members disposed on an active surface, and
the second surface structured for mounting thereon-a second semiconductor die having a plurality of
bond pads spaced along a periphery of the die;

the first surface of the substrate comprising a plurality of spaced apart recesses having a base
and extending through the substrate for receiving the plurality of conductive connecting members of
the first semiconductor die therein; and -

the second surface of the substrate comprising one or more slots extending through and along

a periphery of the substrate, wherein when the second semiconductor die is mounted thereon, the

it

N O

bonding pads are exposed through the slots.
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t he second surface structured for nounting thereon- a sectm‘lﬂﬁmmnﬂmﬂml
die having a plurality of bond pads spaced along a periph# ; ot el
the it Suilansitl sl MBSk LR CRiROM FirdleP foiphlitigal | Ly OF Spated apart
recessés having a base and extending throug tﬁe substrate for receiving
the plural i taplodligositbeatinctive tanessdispased ometheasesondfsurfateeoffthe substrate eashdrace or
die th in; d th d f f th bst | Si L

Tor € o IeBHEBE BN GI0f ARG HURPSA AEE EPBYGrach ORI RSP TBV NG e P oSt e
wher ei R uhgR.pe second sem conductor die is nounted thereon, the bonding
pads are exposed through the slots. 1111 I*1100Li \ LIEIIIT MKE/ 734098. 1
18 il H il 11121iiiiii * CL MS 38. The flexible filminterposer

of C ai3r§ 37,, furthe co?r.i Si ng: a plurality of conductive traces di sposed
on t he XecorfySeHcpauetaideyice, COPISINgt ¢ each trace extending over the slot -

and at | east, @lesehfiEStactof dfethafingld st £5i98 s@Fadeanli AGecnid saFRed] HRPREOE siface
the base thereof. 39. A sem conductor device, conprising: a first
sem coredmprisingdi pdunatityi ofgpacediapstt cenduictive sommieating memberssasbond surface, the

active surfacg .conpri.sing a plurality.of spaced, apart,conducti

connect i ng MBS ML irferpopet LOmBprising; TS syEtare L4 Setond feficesar clbngate slot
sur f acgomiéll throuhand aforkfadsefiphéral @lge 08 fctntetser to@&kpEE Hohd Padiorpfskcah®ng a
peri pheral edge of the Interposer to expose bond pads on a second

sem ¢ Io rsemigonductprdigmdien mawated Pngmnthe sgmd%tfmmpfm ndgrposst; a pluralifit efspeesk . a
| ! . !
P aceripi Rese B foied Bkn BR3RGHSer Al Mbb' BN, bl feLle ARG b8k and o

conductphvalifyl cfeeadubtise Gacsd dispobditorbihe secbnd uffacecofahe infedposet, arlotade extading
trace extending across and exposed throu the sl ot and the hase of at

gh . : . at
| east G0t ardbgpopeql thrqneh tagelptcanddhe beseob ahleps one resersia apemendicylag ogentatien
recess LN ' ey first :
sem coﬁ?ﬂ ltjﬁ(;éfs gért’ %cfe} Oﬁ)}ﬁeﬁt%%%k%ﬁﬁ?ﬁl g a?tf'aec% ilagﬁpgg‘fdﬁt m | nasg?hpe{)ésde%’f such that a
conducti ve thofirsesdmiognduetdrdie mburtbed onlthe flexible fibm natdrposerauctethat s cafducties

i nt erposer i.n condquctiye contact w.th the ace at the base.of the recess.
40, Th@SBRSHEE FATSE P EHCE TOReIS 4R Aresgss GHHbF BYeTPPSHS T PRAPEIEE Fanfa with the
| Nt er PQsRE aCiBEBAdeSTIhrecess. '

40.  The semiconductor device of Claim 39, wherein the flexible film interposer comprises a

flexible polyimide film.

41.  The semiconductor device of Claim 39, wherein the traces comprise copper or a copper alloy.

42..  The semiconductor device of Claim 39, wherein the slot is configured to receive a bonding
tool therethrough.

43.  The semiconductor device of Claim 39, wherein the recesses are arranged in a pattern

corresponding to a bond pad configuration on the active surface of the first semiconductor die.

44,  The semiconductor device of Claim 39, further comprising an adhesive element disposed on

the first surface, the second surface, or both surfaces of the flexible film interposer.
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flexible polyimde film 41. The sem conductor device of C aim 39, wherein
t he traces corrprr se copper or a copper alloy. 42.. The sem conduct or
deV|ce t
tool t her et hr or% ?COEW e&ééeen%%gﬁgtﬁ ?r}fégg{l/ P%;Hdglfg Sl{l@glﬁﬁlnggﬂ&b%v\lﬁl eS rgéejr£I ﬁ&?ﬂce

r ecessadhesiee, &rermopjeshaadhasmatoterthemmsntnmg;pdimdlvag to a bond pad
configuration on the active surface of the first sem conductor die. 44. The
sem conduct or device of Caim 39, further conprising an adhesive el enent

di sposeg on THeEmidoh@hctStddvietor Cliie 44 Gatkis rrrefamesweere&eﬁrbowrfse&aﬁamesfwe
flexible fil'minterposer. MKE/ 734098.7T 19 45. The sem conductor device of

Cl ai m 4#¢] ongrasteei n t he adhesi ve el enent conprises a contact adhesive,

t her nopl asti ¢ adhesive, or a thernosetting adhesive. 46. The sem conduct or
device of C aim 44, wherein the adhesive el enent conprises an adhesive gel
or pastsg. 471he15eﬁh&ﬁah&9rwﬁéeqrfcqﬂmwxﬂ{eréﬂmmeradﬁéswweﬁﬁhrbdnrﬁlsaamem ve

el ement conprises a_doubl e-sided adhesi ve tape. 48. The sem conduct or

devi ce donbletsidedhadhesivihier®i n t he adhesive el enent is-di sposed on the second
surface of the interposer and over a portion of the traces. 49. The

sem conductor of Caim39, further conprising a sol dernmask di sposed over
the trages. Tlﬁ%em]'dwdﬁétﬂii SSRGRUTICAintle, ividteerdih tHe aTheRiBOelemlent ieldispbsed on the

i nt er poser c }rzrfprl ses a pair of el ongate s| ots al ong opposi ng sides of the
i nt er paseand syrface ofchg interapser yndpvaraqostiensof the aesst i oned between the pair
of slots. 51. The sem conductor device of Claim39, further conprising an
adhesi ve el enent disposed on the first surface, the second surface, or

bot h su9f acFhegtmidoadiddesiClaimi 39,Frthdiengeivinga sbldennuskodivposed overGhairases.l,
wherein an adhesive elenent is disposed on the second surface of the

i nterposer and over a portion of the traces. 53. The sem conductor device
of Cl aigm 49, féﬁ%},

54, Thesmsemrfc‘:h\gr% ?tog?@(g evi ce Oo}f?)(?éfﬁﬁ?%he‘r?ﬁﬁﬁgr coﬁlg%?ﬁspﬂngggg %ﬁh@g&@?
encaps slas along oppusing sidesdif $hedistetpdser, and thetpharalityt ofrecessasfimpesitidnet] hetweden she

sem conductfoir die and the first surface of the flexible filminterposer.
parr ot slots.

51.  The semiconductor device of Claim 39, further comprising an adhesive element disposed on

the first surface, the second surface, or both surfaces of the interposer.

52. The semiconductor device of Claim 51, wherein an adhesive element is disposed on the

second surface of the interposer and over a portion of the traces.

53.  The semiconductor device of Claim 49, wherein an adhesive element is disposed over the

soldermask.
54.  The semiconductor device of Claim 39, further comprising an underfill encapsulation
material disposed between the active surface of the first semiconductor die and the first surface of

the flexible film interposer.

55.  The semiconductor device of Claim 39, further comprising a conductive bump disposed in

* the recesses of the flexible film interposer.
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55. The sem conductor device of Claim39, further conprising a conductive
bunp disposed in the recesses of the flexible filminterposer.

MKE/ 734098.1 20 111111121111121 MiiL ML 11 111 CL MS 56. The

sem conductor device of C aim55, further conprising a non-flexible
underfi3f. cFeagesitaniductor deics ¢f:Claimh §Hdurhern compisingscronsiexible anderfil
conductive bunp. 57..A sem conductor devicg, compr.ising. a first

seni c_orﬁTﬁﬁRthéﬁnglﬁﬁwl ﬂ&pgs i'P ergﬁetsf?fé)vgﬁﬁ‘ﬁ?% Hé(eh“‘g&ond surface, the
active surface conprising a plurality of spaced apart conductive

connecting nenbers; and a flexible filminterposer conprising a first
sur f aceéd7Tand A semisondnotendexise; camprisingigat e sl ot al ong a peri pheral edge; a

| | i f d d th ' '
Phe ol ot edb it SotieSRictor M RO BR RLRRRS SRR ot R SHACE e A4 B 5iRee
i Sposecdmgjﬁsidgea pleadindof spdtdidart@oniitive sb@iceing membeshatd ace ext endi ng

across and exposed through the slot and the base_of at |east one recess in
a per pendi c A Bexibleifdmtinternasen compsising afirst aifage apd  secopd sudaces amglonggaye slot
trace dj - - D3R al , | ' L iS5t 00T on
the fl gd)g(?r%(’%ﬁ %th%h;all %@%e r %g’ser %Sizfﬁs%ﬁ?gtap %T Iéég%%tﬁ% |vg8 ﬁ({:}gﬁ ef(jl,)lte il%ﬁ)r?e nbeia%grtlt

t he di ehe slof,@ach reeeksihaviagadass andh phiralityifeondirtive tracesisposdd otethe sedoadt

with the _trace at the base of the (éﬂegcess. 58. The _sem conduct or &evi ce fozIt

d ai m sprfagg ek the iterpases) ech tracegxtending agossangd sxeessd thyopghhie slpt andthe base o

t her et : i 3 . i ' A .

e oL ARt SR A ARRCORURLAGIAH B2, oMo OhRly d e diposed
conf i guat ¢he mse theredfie acti ve surface of the first sem conductor die. 60. The

sem conduct o evice. of .Claimb57, further_.caonprj.si.ng an adhesi ye el enent

it Sposed on the HEX SRRSOt b mopaed ob i ACS R AL AR pR SR D f sORBBPe ( ne
f1 exi bl @nhédtiNgndrfbe? OF e dié & reddiPedSift A re RS BE R intdPb5&Sn @onddchiE@tontact Wi thET
conprising an underfill encapsulation mterial disposed between the active
sur f acdrase at the base afithe raeessonduct or die and the first surface of the
flexible filminterposer. 62. The sem conductor device of O aimb57,
conprising one or nore elongate slots along the peripheral edge of

* opposi 8. si dEfe sefiédhduéttt @HRESETClaith 51, Wilkgeih BELSI6ES cONBiréPRHadcdtd MBaRiAg e

pair of slots.
tool therethrough.

59.  The semiconductor device of Claim 57, wherein the recesses are arranged in a pattern

corresponding to a bond pad configuration on the active surface of the first semiconductor die.

60.  The semiconductor device of Claim 57, further comprising an adhesive element disposed on

the first surface, the second surface, or both surfaces of the flexible film interposer.

61.  The semiconductor device of Claim 57, further comprising an underfill encapsulation
material disposed between the active surface of the first semiconductor die and the first surface of

the flexible film interposer.

62.  The semiconductor device of Claim 57, comprising one or more elongate slots along the

peripheral edge of opposing sides of the interposer, with the recesses positioned between the pair of

slots.
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MKE/ 734098. 12 22 | Lt et 1)y vl 11l CcL MS
1111111112121111211111211111111111  * 63. A sem conductor device, conprising: C
L MS a first sem conductor die having a first acﬂl“ullfﬂu lill ﬂﬁlﬂ second
surface, the active surface conprising a pluraliti b A p o
conductéve cAsersirphdurtoratevimescomprising:f | exi bl e fil m'i nfer posér conprising a
first surface.and a second .surface; .an_el ongate sl.ot | I
edge of the %ﬁFE?%&%‘id,cm rf}}qf}}agrqgt%,nr' adphas a‘éepaerllrd 1% ¥ 8‘%@5@2@%’2?% vtg Rf ough
the i NN RRHR a AdiafieE ot spab&l fafticon@iive cOmRREnSBIChM@rspalBse; and a
plurality of conducti've traces disposed on the second surface of the

i nt er poser i aflexiblerfwritterpaser comurismes fishsurface pad 2 second surfagen an plgagate slot

ext endi across and,ex ed .t hrou . ne
ocess Aehpaiterl Caf BIRE fulb B Horkhfies b paPRE w3 l85S Bim@ mlERRMON®
the fi rigterodet adjasductheslot achifeeadsdaving 4 buse;fdnd a phiralifyl dfroondictive tmees dispoised
that a conductive connecting nmenber of the die is recei ve&t&ibgg recess of

t he i nt@ythesegond sufegeidhe (PEETPORST Bra perpendliquiar orieptatign 19 theys et he

FECEsS. o etidi atrols afd gg]g&rs?ﬂ ﬂ'ﬂgﬂgﬁﬂe sfo? B fg;% bACk oftht ié.atgtﬁn{ne%‘éégs&%&i’ﬁf @e die

havi ng a active ace a second surftace, e active surtace
conpri siebésés Havitigad trace didposabatahk gsatheredfnduct i ve connecting nenbers; and a
flexible filminterposer cog)ri Si n% a fj rﬁt ,gur ace, a secog%ﬁsurfa&e;. and
opposi ng si d@s firgt semigopdustersie moun Flé”ﬁéﬁ% exdblefimy inferpasgiesuch that g .condyclive
spaced GARELin;SAEREE DU ATES: fePSIOUOR o R6ess DRI IRRARSAHIBARRI VE Lot WiliPhe
each recess ]h§VI ng a base; a plurality of conductive traces di sposed on

t he sectrave as thefbmseofithe rdvess. nt er poser in a perpendicular orientation to the
slots, each trace extending across and exposed through the slot and the
base of at |east one recess, each recess having a trace disposed at the

base t hgf eof A samftopBudst ®Vicéecsthgismy: di sposed on the first surface, the
second surface, or both surfaces of the interposer; the first

seni conduct o# first semicomdustor die having 4 fisst bétiversutfase ander yeeend susfage, theragtivg surface
conductive .connect i..n nber of, th ieisr IV Ln recess of the

i nter po%°é‘?PrfSH‘gc%Pe}8{P&‘>?9 SPRGF At W?‘ﬁcqltvﬁg og?ﬁcgﬁg nhe?rﬂ} e a@%s e of the recess.
65. The sen g£Aadvletiin id&yposer Umprisiiga Bkt sufResd secand affies; and opbesiR bides an

di sposed in contact . )
elongate slot along a peripheral edge; a plurality of spaced apart recesses formed through the

interposer adjacent to the slot, each recess having a base; a plurality of conductive traces disposed on
the second surface of the interposer in a perpendicular orientation to the slots, each trace extending
across and exposed through the slot and the base of at least one recess, each recess having a trace
disposed at the base thereof, and an adhesive element disposed on the first surface, the second
surface, or both surfaces of the interposer;

the first semiconductor die mounted on the flexible film interposer such that a conductive
connecting member of the die is received in a recess of the interposer in conductive contact with the

trace at the base of the recess.

65.  The semiconductor device of Claim 64, wherein an adhesive element is disposed in contact

with the second surface of the interposer over a portion of the traces.

66.  The semiconductor device of Claim 64, further comprising a soldermask layer disposed over

the second surface of the interposer and the traces.
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with the second surface of the interposer over a portion of the traces. 66.
The sem conductor device of Caim64, further conprising a sol dernmask | ayer
di sposed over the second surface of the interposer and the traces.

IVKE/ 734098.1 22 67. The sem conductor device of C aim66, wherein an

adhesi 6&. el divesemicondictgrateriteof Elaitned, wheteir amadhesivaglement isidispbsadiaver the |

1 111111 11%?1 68. A stacked die assenbly, conprising: "_S a flexible

filmiAPErpysera

¥nprising a first surface and a second surfagce: an

elongate slot formed through and al ong a peripheral edge Oﬂmgﬂlum!"""”””m
interposer; a plurality of spaced apart recesses fornmed th A

i nter p68er anstacked dicassemnbly, edroprisingich recess having a base; and a

plurality of 5 cqonductive traces di.spQ on. 1t he second, surface t he

Pt er posor . ediseibis P ntErpb iR G mpuBR 31T Rt g CER00 Pl onge g
the bagemid tﬂ%ﬁﬁ and'Blofg b PeAPIGSEl ddie of helimensdséih plurdlity @f sstced BpdrbreceiSes

sl ot, each of the recesses having a trace disposed at the base thereof; a

first demedshioueh 8ie igterpasengnd; adjaegntthe slot eacirreress having adase; gad g plusalifyof

f o f & . ot
s o PR S A SRS LA B R0y SRS B gy o
t he fi esposed irangh hé slopand thedbiakd 6f dnieloimore escessesin Spetperidiailaraorientatidh ¢d thee

connectj ng negaer of the die is received in_a recesE of the interposer in
conduclobeack ghihgEecesies Raying 2iage dispesed abthsbage frephe recess; a second

sem conduct ig i i ORBILS! 88 BmbhEAk aHitd Athyo MRS End Blebnd SRR, BNCAGE
the active 'surface conprising pldrality o ond pads, the secobn

sem conutfateaomprisinga pitmtityoof spatddeapart condhictise cormeeting metmberst theiflvbte fil m

i nterposer with the bond.pads. exposed through the slaqt of the jnterposer;
an | nt SrptsetuctonsbE PaREied BRI hE TG S8 e O e HOle AT ptePOstr U R o ace.
and t ecghditivdesihectiiSRemBEr S¥ihd AR if tecsived Hl 4 RLEss df itk intirSdsBPHElondbidier at €
mounted onto the second surface of the second sem conductor die with the

t er mi ngbntpetdsithethe draeelat thebaserod the rgcess; of the flexible fil minterposer and

t he bond pads_of .the.second seni conduct di are bonded to,the term nal
pads of t ha Srras sEBisRaRHe: e FumBRgnE e Sefys Slher 848 Seshfn dpceci s
wher ei gurfftR compeieing @f plidaBtyf dfbonB pads, Vet SridedeRNERIduaide dietriGurted\6htd AskSseBénd
the second die are bonded together by a ball bond, and the ball bond is

wi re béwdaeg of the flexable &ilmiintgrposerauitivthetbead padscaxposad theoysh theglet of the interposer;

an interposer substrate comprising a first surface and a second surface, and terminal pads

Ay

disposed on the first surface; the interposer substrate mounted onto the second surface of the second
semiconductor die with the terminal pads exposed;-and
the traces of the flexible film interposer and the bond pads of the second semiconductor die

are bonded to the terminal pads of the interposer substrate.

69.  The stacked die assembly of Claim 68, wherein the traces of the flexible film interposer and
the bond pads of the second die are bonded together by a ball bond, and the ball bond is wire bonded
to the terminal pads of the interposer substrate.

70.  The stacked die assembly of Claim 68, wherein the traces of the flexible film interposer and

the bond pads of the second semiconductor die are bonded to the terminal pads of the interposer
substrate by a TAB bond.
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70. The stacked die assenbly of Claim68, wherein the traces of the
flexible filminterposer and the bond pads of the second sem conductor die
are bonged t ryrd : j K ; OBnagl
e 730008, TPoayed U B eR (i O Sl cBpASing B ARG Al R el

conpr i sdisgpsedbetmeten fhiel dctiennafesa bfithedirstsetmicdandiictoridis pod g fexible Silmtinternoseri ve
surface of the first sem conductor die and the flexible filminterposer.

72. The stacked die assenbly of Claim68, wherein the underfill material is
di sposegh W tfhdlsthdk@d dieEEERBIS of (Raim! 68 wHeRGHk Bié HiderAPMaRAADis @lspbledi withia the
further conprising a conductive bunp di sposed in the recesses, and the
under f itecesgest eri al di sposed over the conductive bunp. 74. The stacked die
assenbly of Claim68, wherein the interposer substrate functions as a PCB
substrate, or a notherboard. 75. The stacked die assenbly of C aim 68,

wher ei n73. he THY @4dked Ale SudablyIf C1GANTY, ifG8ier @ompiisiAR aRbfidittive bumpidigpos@binnhe
FR4 fiberglass lamnate, FRS5 |am nate, or ceramc. 76. The stacked die
assenbl 5pcessescprd thegwderfilapaterialidisposert @vep thesondugtebRW- conpri ses a flexibl e
| am nat ed pol ynmer or polyimde |layer. 77. The stacked die assenbly of Claim
68, wherein the interposer substrate further conprises external contacts
for coup.i ngThdwtackied diecatsetiely af Gt 68, twhesein ehetiatenmsercsubstiaté fuynctidis asldRCB

st acked l\ij;i e assenblté %f aim77, wherein the external contacts conprise
conduct JUPEtrate, AT @JROtREIoPArd. 79, The stacked die assenbly of Caim 77, wherein
the external contacts conprise a conductive epoxy or conductor-filled
epoxy. 80. The stacked die assenbly of Caim77, wherein the external
circuitty i sTheidtacked did assemblipeof ClaiouB, sdwesdis thierigtegdoser substhate bormpusesfa a

conput er. rogram. | ogi c .c | er, and t j NQ paratus. 81. The
stackeg’lﬁ‘f’g]eﬁ'%gg st O@’%%?‘%%f,g{as%fl n%ﬁ&iﬁi@?%g ¥ §°1BPth a package. 82.
A stacked die assenbly, conprising: | LEELEE e tall 22222 10 10011t

L MME/ 734098.1 24 v a flexible filminterposer conprising a first )
surf acel6-a sBassterked dicassembliiof 640568 gvhstaie the interposeroubstrate soroprises arflgxible

peri phel%lina«?gggdlyﬁmp&%oﬂiir&i&ﬁfyergpaced apart recesses fornmed through the

77.  The stacked die assembly of Claim 68, wherein the interposer substrate further comprises

external contacts for coupling the stacked die assembly to an external circuitry.

78.  The stacked die assembly of Claim 77, wherein the external contacts comprise conductive
solder balls.

79.  The stacked die assembly of Claim 77, wherein the external contacts comprise a conductive

epoxy or conductor-filled epoxy.

80.  The stacked die assembly of Claim 77, wherein the external circuitry is selected from the

group consisting of a motherboard of a computer, program logic controller, and a testing apparatus.

81.  The stacked die assembly of Claim 68, being encapsulated to form a package.

82. A stacked die assembly, c0mpﬁ§ing: _ I l!ll“cl |"|||_| “IJI "llsl " |!II
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I nt er poser adjacent the slot, each recess having a base; and a plurality of
conductive traces disposed on the second surface of the interposer, .each
trace extendi Mgikle &i‘ﬁﬁ%n@ﬂﬂs%ﬁﬁfrﬂin&@ﬁ'ﬂgﬁﬁa@@, a4eBbnPdiifact HAd RPBEsIRY siQEE aRT
nore recesses I n a perpendicular orientation to the slot; a first

sem corethngaterslatiabongonprriphematiedgef a phirality tof spaced apart ecessds formed drdughtheace,

th t.i { I Si | ural it f t ducti
connec TMEEORGIASURETRE SRh At frers Gaviaad babs and SFOTA HE CoDHrg VB ar e b iy sed
spaced RAE fechBE SRR of thel ifRrdser 'e@h%zfde@ﬁ‘te‘nﬂﬁ@%@fbf%@ hnd &4pRséd thPdugh the slot and

sem conductor die nounted onto the first surface of the flexible Tilm
i nt er pdbebass 0 hne brmore recessehlio i peependienkat prigatatiemtoghe lbt;t he die is recei ved

in a recess of.the.interposer in conductjve. contact with the trace at. the
base of ¢ he 3 skemitddEeBR AR copprigme A it ifive SRR g el NirtabE e iyt
sem congiadedonshrRinpOdPlut3ity 6f $pabéd Sfartsohtiv@ive wohrerting Riknib & tHekémtand
the active surface conprising a plurality of bond pads arranged thereon
and corceasinondingdo the plurality of spaeed: apert reqessastin eherflaxihle filra inferpeper; thidirstecond
sem co | e f ' film
ot er pacaieoRiyboERhed S e S BAERGE BLREARR B biGposet Sthithda oo
an i nt eohdstive somsicting meabePof the dik ia rédefvetl i b récescofthél imerposes ivtlcanduttive,
and term nal pads disposed on the first surface; the interposer substrate

nount e@oBlctoVith thedgacs akthe baseefthe recespeandiths slot of theiintsrrosernis expasedwi t h t he
term nal a : f : i il Nt

L he boad bagSeEsRtRificordiioh §f ohiiihen fis{feuive Sttt Thdull A0S Ble A
pads ofsutfhee domiprispgseplusling of ind. pad8 arrdiiged shaedreahddioerespandiny tp thé slGt aff the 82,

bei ng capsyl ated to forma package 84,. A stacked die assenbly, -
corpr 1 JIeRgte Hin fistptis e Peropf SerOa it tlip TSR 0g:0 e $eCtB] SHHee ofghs econd
sur f ac qlexMIEIHRR m&ga&r WitBhe bl padsQRPGEeA tRlbREh MM oRtRGhicARREA! edge; a

plurality of spaced apart recesses formed through the 1nterposer adjacent
the slot, eaohnterposgsubstratacomprivinga figst durdaqeland alsecondiurfaon dod tarmina padses

di spos on t econd. sur.face of the interposer in.a perpendi cul
o + o 7P R dp e BRE RBtact InelEnine st FioRied oplso® shipn SR tihe seognd
the sl geminddidier diésgthahe AkmiRRHdsARBodedEAFH, €ach recess having a trace
di sposed at the base hereof; a tirst sem conductor die conprising a first

active surf dkwetrages ofithedlesitde Slm interposariqad thebapd padsief the seevndsemivonducor die
pl ural it dHied RARE Yerd ua'1&,889951{8514'1&?0&9g@%{eﬁg menbers arranged thereon
r F Fdi e mount e

the first sem conductio ont o e first surface of the flexible
filminterposer such that a ME 734098.1 25

83.  The stacked die assembly of Claim 82, being encapsulated to form a package.

84. A stacked die assembly, comprising:

a flexible film interposer comprising a first surface, a second surface, and opposing sides; an
elongate slot along a peripheral edge; a plurality of spaced apart recesses formed through the
interposer adjacent the slot, each recess having a base; and a plurality of conductive traces disposed
on the second surface of the interposer in a perpendicular orientation to the slot, each trace extending
across and exposed through the slot and the base of at least one recess, each recess having a trace
disposed at the base hereof; '

a first semiconductor die comprising a first active surface and a second surface, the active
surface comprising a plurality of spaced apart conductive connecting members arranged thereon; the

first semiconductor die mounted onto the first surface of the flexible film interposer such that a

| ) O AR
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1111121 121222 1HHEE ~~1 1 ~~ ~~~~ * C L conductive connecting nenber of
the die is received in a recess of the interposer in conductive contact -
with tgsnaﬂcﬁescﬁineuﬁ% RRS®eO6f thd BieliS fReived M8 rédess ¢FithS intdrpéseein cndu@paer i s
exposed; a second sem conductor die conprising a first active surface and a
second centaétavigh thelimca et the basexfitheirseesspansk the isle§ obthglinterpoperys efposetid pads
arranged thereon;. the secgnd,sem canductor. di. unt e t e .
surface of talfgcﬂde%?%‘foé&fl?tf’mﬁeﬁf TPpLER tﬁﬁ%"? REEERE" pgggéoglg 5@13%%_’ g’% ?%86%
the sl qtirfide dolifprisiietd plemty ofibndPags RoSfied Hhivedr: Hesecatvent tat@ustof diest
surface and a second surface, and term nal pads disposed on the first

sur f ac enounted ante theseeand surfpes of:the flawible falm intarposenwithdhe,bendypads serosed threpgh
second , sgni du ie with the term nal pads exposed; and the traces of
t he fl&?ﬁ?te&ﬁﬁﬂ%?‘%rﬁéseegposer and the bond pads of the second sem conduct or

die are bondegstefposérizabitertaeomaprishagis fiest sirfeceiant arspasrsusfuts anditeemirtib padshe
stacked _die assenhbly of C aim 84, being encapsul ated to form g package.

86. A sisperedpnfibe st surfagey thedptemoses sylstrate mounted ogtor the geqond sprfereat the'second
conpr'%&ﬂﬂmﬁd%&&%ﬁe J ﬁﬁgﬁmnﬁme%ﬁQQpé#ﬁfﬁﬁF’ and opposi ng sides; a slot
al ong a peripheral edge;, a plurality of 5paced apart recesses forned

t hr ough t he therrarep of the fleaibjlafibm inteipesesiand thecsomd pade efthe heoond germidoaductoralie
plurality of conductive tracgf di sposed on the second surface of the

i nt er p@&ehondsd fp %@Fﬁ@ﬁ%‘}lé’@r 301 e ngwa%qréﬂb%tf&tec he slot, each trace extending
across and exposed through the slot and the base of at |east one recess,
each recess having a trace disposed at the base thereof; and an adhesive
el ement85di shesthcked dik@sfembly o£Claim@d, being thmpsdatod tb foumfapaskage. t he

i nterposer; a first sem conductor die conprising a first active surface
and a second surface, the active surface conprising a plurality of spaced
apart ®gnduci ki4eked FHO (MBI, ifg:arranged thereon; the first

sem conductor _di e mounted onto the adhesive elenent on the first surface of
the flexi bl @ flaxible film interposescompriningladirstsurianel dcerand suiaes and apposingntidespd

the dieg; i S, receiV i re .. Of ' I ROSEre ] t.i ct
it £ h°t FI9t FloR B heliBhrhl bl ERRRHED bf iiEed MLBRSE rolfled BSUER hY FuEBNRC
I s expaedfadént the61) Bathserdss Bdbg b Bhsedl b e aligyof Soidictivé tracds dispbbedcorstlie kesvad
and a second surface, the active _surface coanri sing a plurality of bond

pads aspHecse theistaprseninghperpensiculasientation de theisiat, eagh aep extending across and

exposed through the slot and the base of at least one recess, each recess having a trace disposed at
the base thereof; and an adhesive element disposed on the first surface and the second surface of the
interposer; -

a first semiconductor die comprising a first active surface and a second surface, the active
surface comprising a plurality of spaced apart conductive connecting members arranged thereon; the
first semiconductor die mounted onto the adhesive element on the first surface of the flexible film
interposer such that a conductive connecting member of the die is received in a recess of the
interposer in conductive contact with the trace at the base of the recess, and the slot of the interposer
is exposed;

a second semiconductor die comprising a first active surface and a second surface, the active
surface comprising a plurality of bond pads arranged thereon along a peripheral edge; the second
semiconductor die mounted onto the adhesive member on the second surface of the flexible film

interposer with the bond pads exposed through the slot of the flexible film interposer;
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senm conductor die nounted onto the adhesive menber on the second surface of
the flexible film interposer with the bond pads exposed through the sl ot
of the fl exidliftefidsa dubliRii0OsBPrisitERT3402Roclandt secdnilshihid hhd Idhldal bads | |
111 CL MS an interposer substrate conprising a first surface and a
second disposetben thedutsttserface; die ipterpposenisubptoate thayntedioatd the secondrstirfaes ofithe second

| nt erposer _sybstrate. nted.onto.the second surface of the second

sem coﬁﬁ@é‘fogau%?lé‘%ﬁﬁ“flﬁotﬁﬁwg}aﬂ?ﬁ%ﬁexﬁg%? ’@fgosed; and the traces of the
flexible filthe trides ol Beclexdblé fil SnteposerRad sheborldads 6£ de desondi seANdAaaA6T dik e
are bonded to the term nal pads of "the interposer substrate. 87. The

st ackedirgibendgd sethstgrminalgads of the interposerspbewtpri si ng an adhesi ve nenber

di sposed between the interposer substrate and the second surface of the
second seni conductor die. 88. The stacked die assenbly of C aim 86, being
encaps87at edlHeatdckedtiz assepitay of Clabi.86/\fifithet canprikia®hn AdiRkivg tnentlididispdéedg an
encapsul ated stacked die assembly; the stacked die assenbly conprising
first dsbvesadbsipterposer sihsiratesnd diesesenthiustice af the speand;sgmicondyetos dieer poser
and the second die further nounted on an interposer substrate; the flexible
filminterposer conprising a first surface and a second surface; an

el ongat88. s|Te stackeddictabsembip ofiGthial 836N being pacappliatediio fagea pdckhge

i nterposer; a plurality of spaced apart recesses forned through the

i nt erposer and adj acent the slot, each recess having a base; and a

plurali of ' Sefll Q‘ﬁﬁb f the
interposrsggr, Aégégﬁigﬁ&ggg&pgit n’d(l;ogﬁ ac oss%#ﬁgiﬁgg%qgﬁﬁ%g t1 & slot and
t he base of thastacked dix sssablycentprismgdustemdisacand semigaddétondiamamieindned | on

to the slot: .fhe first ) cond or.djie conprjsing.a first active rface
and a ggég’i%lﬁéﬁ ?’?tea’!?Béser’t %ﬁ%gﬁcp{ﬁ a"ﬁﬁ"’f‘dé"crén%‘gﬁidr ‘r?sljé?rﬂ’d’tgpﬁliﬂeg F‘QSF?%?Y of > g paced
apart conduct itN&fl&ghReTin iﬁ&rﬁ'ﬂ?;@fﬂﬁfnﬁiﬁsﬂ% flfsi Srface QHd a@&s&h@ltse{fﬁéaﬂt; ﬁg ERmpAted

onto the first surface of the flexible Tilminterposer such

conduct i wkot fameddhiongh ardrilong e peripheraliedgt of thedaterpoder; a pluralisy of spased apast
I nt er pos ' ' contact with the trace at .the base. of .t he recess;
the sec O%%ceé%%g%(@%gﬁcfé{o\égh gfeel_n': Fi %"!dnaéij 4¢P tﬁlg glohc???}b{fcgﬁﬁ 208 aah?ae’zimg &cond
surface, phiralityaficonductivé fracsd dispored i the seécodld $hFhdel of the ink@pékep2deh trhde
second seni cg,nduct or die mounted onto_ the second surface of the flexible

fi | mint &{sBSBE agfoshandexpesnsthugh tesletad thabwegf onser moes adjcent fgeesses in a
| Nt er POS erpendicular orientation to the slot;

the first semiconductor die comprising a first active surface and a second surface, the
active surface comprising a plurality of spaced apart conductive connecting members; the first
semiconductor die mounted onto the first surface of the flexible film interposer such that a
conductive connecting member of the die is received in a recess of the interposer in conductive
contact with the trace at the base of the recess;

the second semiconductor die comprising a first active surface and a second surface, the
active surface comprising a plurality of bond pads; the second semiconductor die mounted onto
the second surface of the flexible film interposer with the bond pads exposed through the slot of
the interposer; '

the interposer substrate comprising a first surface and a second surface, and terminal pads

disposed on the first surface; the interposer substrate mounted onto the second surface of the

* [ L M S *

second semiconductor die with the terminal pads exposed; and
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the interposer substrate conprising a first surface and a second surface,
and term nal pads disposed on the first surface; the interposer substrate
mount ed onto ttﬁ@ﬁ&%&?%éﬂ%ﬂ&& ﬁhﬁ!‘inthklg)%sersaﬁﬁ@l%jbcﬁﬂ 289 BElthe seéondisemidontiudtbe
term nal pads exposed; and I!I1I1i 21112212 (1001 12222 110 111l L M

VKE/ 734098e dredpndérktottheiteeninal padsef thesintappaser substratat er poser and t he bond
pads of the second sem conductor die are bonded to the term nal pads of
the interposer substrate. 90. The package of Cl aim 89, wherein the

i nterpager SpHSlatRige Jf\ Mt 89)wiRfeir tHRGRtePpHast Subbtate BincBond'@ A BCBGabsratd) br a
The package of 'Caim 89, wherein the interposer substrate conprises a

bi sral enetherboandi azi ne resin, FR4 fiberglass |amnate, FR5 |anminate, or
ceram c. 92. The package of Caim89, wherein the interposer substrate
conprises a flexible Iam nated polyner or polyimde |ayer. 93. The package
of C aign 89, Thejrekdgde ofiCain18F; Mitese tifeibttpastiesubstigie comprisostacbisiileintide aiizine
for coupling the stacked die assenbly to an external circuitry. 94. The
packagdean lﬂf‘hﬁh‘?‘%‘?s laanate, FRlamanate, OF SeTaBHGt act s conpri se conducti ve

sol der balls. 95. The package of C aim 93, wherein the external contacts
conprise a conductive epoxy or conductor-filled epoxy. 96. A nmethod of

f abri c&2i ng Ehegmaokapernd @liiar 89 extiesdin thxamerpasenmbtinste sdmprisesfa floxible tinngatad
flexible filmi n}erp ser, the interposer conprising a first surface and a
second Pobymerarpolyamica la¥gat e sl ot forned through and al ong a peri pheral
edge of the interposer to expose bond pads on a second sem conductor die
nmounted onto the second surface of the interposer; a plurality of spaced
apart r9cessBEe fackagedftChaiough wheeein tednfersser substratel comprisesteltensdl gontaeta dor
recess having a base:. and lurality .of conductive traces di sposed on the
second P ’%‘geéﬁa"%ﬁﬁd‘f*ﬁ?’“gwg _ra,nexéeéﬁﬂ cfrFH’?,l@(' ext endi ng across and exposed
t hrough the slot and the base of one or nore adjacent recesses in a -

per pendi cul ar orientation to the slot; and nounting a first sem conductor
di e on ¥he fTheqackagefoddainr 93, wherdir shelsixternal|contapts soppsiss conduetive godder balls.
sem conductor die having a first active surface and a second surface, the
active surface conprising a plurality of spaced apart conductive
connectdsng rehEjrackdgetof €ldit 93, wirfis titxtdrndl cdhRciRumipeie bondutive icxiyReser

such that a conductive connecting nenber of the die I1s received in a recess .
of t he conductor-filled epoxy.

96. A method of fabricating a semiconductor device, comprising the steps of:

providing a flexible film interposer, the interposer compri.sing a first surface and a second
surface; an elongate slot formed through and along a peripheral edge of the interposer to expose
bond pads on a second semiconductor die mounted onto the second surface of the interposer; a
plurality of spaced apart recesses formed through the interposer and adjacent the slot, each recess
having a base; and a plurality of conductive traces disposed on the second surface of the interposer,
each trace exténding across and exposed through the slot and the base of one or more adjacent
recesses in a perpendicular orientation to the slot; and

mounting a first semiconductor die on the first surface of the flexible film interposer; the first
semiconductor die having a first active surface and a second surface, the active surface comprising a
plurality of spaced apart conductive connecting members; the first semiconductor die mounted on
the interposer such that a conductive connecting member of the die is received in a recess of the

interposer in conductive contact with the trace at the base of the recess.
S
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I nterposer in conductive contact with the trace at the base of the recess.
MKE/ 734098.1 28 > | LLLbrbr oeeeer "vee reeer e rerr * CLM97. o A

met hod of fabricating a stacked die assenbly, conprising the steps of:
providing a flexible filminterposer, the interposer conprising a first

sur f ac@7and Aamethodiod fateicafinr e stackedalioagemblys campfisingtie stépsefigh and al ong a
peri pheral edge,of the_interposer to expose bond .pads on a secon

seni conduct GFovadieg ﬁél?ﬁ%bé%l}‘ﬁﬁ {ferpRssrthe Sﬁarpgiﬁfﬁ%’englflg tafﬁs)fSti %F@F%‘g‘g? secgnd
plurali { figde SIBPfdrmed RESIGPar 4l Srighéd) clifeof the HtBIPSSET 18 B%bose

adj acer?%ﬁf%‘%émz?%?gggacﬁ recess avi ng&géi%gse; and g@pl ur al ?‘?3 of o
conduc bouné padsamessedombsensdoratucton diesnounted entofthesecond surfack of thegotemoser; 8ach
trace extendi across, and exposed .t hrqugh.the sl ot .and t base o or
or o adj el Spaie anat icreess B upteh P iiPipai oo B e TReA3) sfth 180G
mount i gvidgfhaibasd; af AipheaElyUrebndlicive &aéé@Qli.?!oE&I orbthk sacond @hirfadteofitheitdipéser,
filminterposer; the firs sem conductor die having a first active surface
and a sedvtmatesutending acrdse and exposed thraughdhe slapandsthp hase ofiomg oamorg adipcedpaced
apart conductive con | g m : d e first sem conductor die

nmount e&ecegsr?sfrh%pfrﬁglédplg‘g 1'e?r%:su: ﬁﬁg%esg&t%é\({d]uctive connecting nenber of the

di e is receinysithting adiriteemicondhctbhdie ohthefigosiface 0f therfibxitile fitm dntoipdsdr; thietfirst
the trace at the base of the recess; nounting a second sem conductor di.e on

an i nt semisendudtonslie haying adimy asivenatase and o sregnd srface; the agtiys susfagg comprising 2

active . : £1 0V, [ $i
¥ o FHRE ARG AR CAMLCH (et Mie Bl HE HRE SeriBBRGCRY e Bounted
sur f ac @nahélinterpesep suththatfaaoadudive comietting membed of theshoBadcedvediiha ré¢ess of the
surface; the interposer substr_&l}{g mount ed ont o _the second surface of the

second THEMRCET B GRRBICHYT EORARSE AV e {rageat iag bass o€ thergerssiy mounting the
second sem 996’%“%%:%3 e Qnii&oS&E 8A%n$ RS& sthstidie thd &%bRd SenhibbiBuctor
interposer wth the bond pads of the second di e exposed through the slot of
t he i ntdée pasmisingmfirst bativeisnrfatcehandta secensd sirface,dhé hespielshefadd ¢omprising pploealitynd

t he bon ads of .the second, sem conductor .die t.o the term.nal.pads.of th
| nt er G EPRG R the FTTRE SPHR b ATOR NS S APEPR Sl ACREPSOHBR S i
step ofpaliPdishdred bh ehestirdt surfade; th@int@pERF Sisbstrite hiittéd ntb MessebbrdRurfice bpaser
substrate by a process selected fromthe group consisting of patterning

and wetseesmdisemigonguatoredia it thatermingl padsiexpesedirechani cal drilling, punching,
and | aser a%&fn&iﬁg&eg de?mchgmgtof)ﬁiecc‘nﬁ(& {He%Zcong%{l}#&g of i E:Jt(i%ierﬂ he step

of formng the ¢ 've Traces over the second surface o e I nt er poser
by a phimsesdserssaitiethe®dnd pads dfike ggcondpdie@rposttlitingugh thetsidriof thesinterposer; and

bonding the traces of the flexible film interposer and the bond pads of the second

XL

semiconductor die to the terminal pads of the interposer substrate.

98.  The method of Claim 97, further comprising the step of forming the slot and the recesses in
the flexible film interposer substrate by a process selected from the group consisting of patterning

and wet etching, patterning and dry etching, mechanical drilling, punching, and laser ablation.

99.  The method of Claim 97, further comprising the step of forming the conductive traces over
the second surface of the interposer by a process selected from the group consisting of etching a

conductive layer disposed on the second surface of the interposer, and printing the traces onto the

* [ L M s *

lower surface using a conductive material.
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conductive |l ayer disposed on the second surface of the interposer, and
printing the traces onto the |ower surface using a conductive material.
FTTTT T {od 1! ; hbdeld tH4 i sér r'éompHEs anldiesive
met hodl%q' (ili-ié% Ir%%?ljo\{h%%ﬁihhe il texi blxgaféiﬁﬁﬁniétﬁ%gr p(@]&e f urtpr;?e_r conpri ses
an adhelsinent disjosedon thei firstonefdee, thet seeorid susface,or bathesurfabes ofdboAexiblerfilace, or
both surfaces of the flexible film interposer. 101. The nethod of Caim
97, wWhBH&EPP-he step of nounting the first senmiconductor die on the
flexible filminterposer further conprises applying an adhesive elenent to
the first surface of the flexible filminterposer, to the second surface
of t hel®k.r sThemethodred (3aior 9K iwherain thestep, of maounting herfixshsrmigenduyctar die o the

wherei g t. dhesi ve elepent.is. sel egted fr e ' ' an
rheet Dt RS et bERE Conitist ik B oh bR IR Ro RN kR0 oBle),
met hodflgfible i inRfposed) & tieReddnd saifie ¢fftheatsd sémhigohdirtoraliqd bethri conduct or
die onthe flexible filmi nt er poser further conprises the step of applying

an adhesive elenment to the second surface of the flexible filminterposer,

h ' f . : ' -di . Th
et hoa! O s s S0 i1, MRERRERBGRMERAUBR O Fhiea PRy pretd T

group céiiising of mgadtesive pastbemi adbesivs e, arain dulibbssidal gitlesivatapea doubl e si ded
adhesive tape. 105." The nmethod of Cl aim 97, wherein the interposer further
conprises a sol dermask di sposed over the second surface of the interposer

and theydr a‘f‘ﬁ? a‘ne@t{?ﬁo{ BI85 @, Ak e %éﬂ&%ﬁouﬂtﬁ%}tﬂff}ecﬁﬂ&%i%ﬂﬁlcEd?%éé%xﬁgleof

appl yi ng''a sol dermask over” the secon ace e I nterposer an
t r ac esflexiblz. filihiatenpdskofiirthér cdnaprived the, stephfrapplyinghan athegive tlenmnhtoi thg s¢doad

second di.e on t flexibl.e film further c rises the,step o pl.yi n n
dhes: girtiEe Shiled el Bl arieron thdbk actiiesSROTIER PG pereandHeBT Cidyat pef
the step of bonding is by thernosonic bonding, thernoconpression bonding,
t ape- aut omat ed bondi ng, or ultrasonic bonding. 109. The nethod of C aim 97,

wher ei h04.heThe methoil af 6alim)3; wiherein the adbesivee]eeantlis brlected fromithe grodipot s of
the flexibl.e fi.lminterposer and over .the traces .an he. bond pads of the
secondCHRENS §£16'§ .?Sgﬁ %Fsstf" 3 qﬁﬂfslﬁ $‘Tl1 ?n%l a (?(TU%% s”lg,ile‘fiﬁhe vy Pag & conduct or

di e, and extending bonding wires fromthe ball bonds to the term nal pads

on the
105. The method of Claim 97, wherein tl?e interposer further comprises a soldermask disposed

over the second surface of the interposer and the traces.

106. The method of Claim 97, further comprising the step of applying a soldermask over the

second surface of the interposer and the traces.

107. The method of Claim 104, wherein the step of mounting the second die on the flexible film

further comprises the step of applying an adhesive element over the soldermask.

108. The method of Claim 97, wherein the step of bonding is by thermosonic bonding,

thermocompression bonding, tape-automated bonding, or ultrasonic bonding.

109. The method of Claim 97, wherein the step of bonding comprises forming ball bonds in the

slots of the flexible film interposer and over the traces and the bond pads of the second
—
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I nt erposer substrate. 110. The nethod of C aim 97, further conprising
di sposing an underfill naterial between the active surface of the first

sem congdijel,g ucgéxgqla%qdfetafén&fng%n&lﬂgf“a&%ﬂvm Eﬂ%ahlb%asaé)!o%é terfRinial bSASEISEE -

111. The net aim9/, “further conprising the step of encapsulating

t he st antegosefisabstatssenbly to form a sem conduct or package. 112. A net hod of
fabricating a stacked die assenbly, conprising the steps of. fabricating an
i nterposer froma flexible filmsubstrate havi ng opposing first and second

surfacage bYefetpdPPECRim of Fafthéiootp reirgm@;o@l % Aturid BRI BreARICh M 8 the

peri pheral edge of the filmsubstrate:; plurality of spaced apart
r ecess astivesunfagé of the firstiseminonducter die amﬂtlmdirmmacq w‘éthe flegible lnrinterpesss s
having a base; and fornmng a plurality of conductive traces on the second
surface of the substrate, each trace extending across and exposed through

the sl qff ] andHeligethabsr ChiR 9, ﬂﬂh%&lﬂiﬁﬁ%&ﬁ@&ep f Bncapulaangchhe eladked die

orientation to the slot; and nounting a rst sem conductive die onto the
second assembly to formearemicondneprepackngs. i nt er poser with the bond pads of the
second di e exposed through the slot of the interposer. 113. The method of
Claim 112, further conprising, applying a soldermask over the second

surfaca120f A hirthodtof fiteRatingastatied di¢ agembly} tmpriking tRisigd off C aim 112,
further corrprl sing, prior to the step of nounti ng the step of dep05|t| ng
an under f i | fobricating an interpeser font @ fexibledilm spbstrate Bavipg RERPSHIS fshand seeand

ur BP9, o adhesiue o ement Lo the fhrst de e
first die and tftxening ah elopgsteslot through dndl alérig 4 périphetdl elge of the filthisubstfatd, M S
MKE/ 734098. 1 3]forming a plurality of spaced apart recesses through the film substrate and adjacent the |
slot, each recess having a base; and B
forming a plurality of conductive traces on the second surface of the substrate, each trace
extending across and exposed through the slot and the base of one or more recessesina
perpendicular orientation to the slot; and
mounting a first semiconductive die onto the second surface of the flexible film interposer

with the bond pads of the second die exposed through the slot of the interposer.

113. The method of Claim 112, further comprising, applying a soldermask over the second surface
of the interposer and the traces.

114. The method of Claim 112, further comprising, prior to the step of mounting, the step of

depositing an underfill material into the recesses.

115. The method of Claim 114, further comprising applying an adhesive element to the first die,

the interposer, or both, such that the adhesive element is disposed between the first die and the
interposer. : -

A A
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