INTEGRATED CIRCUIT PACKAGING SYSTEM WITH INTERPOSER AND METHOD OF
MANUFACTURE THEREOF TECHNICAL FIELD The present invention relates generally to an
integrated circuit packaging system, and more particularly to an integrated circuit packaging system with
an interposer. BACKGROUND ART Increased miniaturization of components, greater packaging
density of integrated circuits ("ICs"), higher performance, and lower cost are ongoing goals of the
computer industiN SeGRIONEDAIRCATKABA CKWGING SVISITRM W HONANEERPASE R MNILrization, to
increase the density of the components that are packaged therein while decreasing the sizes of the
products that are made therefroM BTN OledpoNEH (CHARKLUEHEREQESing demands on information
and communication products for ever-reduced sizes, thicknesses, and costs along with ever-increasing
performance. These increasing requirements for miniaturization are particularly noteworthy, for
example, in portable information and communicati | uch as cellular phones, hands-free cellular
phone headsets, personal data assistants ("PDA's"), camcorders, notebook computers, and so forth. All

of these devices comfjnye. (0P Ak SeAleLandLIOEh IRdBRIQY EiMEirpﬁaEE%H{Qtégs&?EPi%“gw’

large-scale IC ("LSI") packages that are incorporated into these devices are required to be made smaller
and thinner. THEPEEREHRYIRRGURLRISHESHE HbDRE 2aRE YR Y iE) FRRUFELWEm to be made small and
thinner as well. Many conventional semiconductor (or "chip") packages are of the type where a
semiconductor die is molded into a package with a resin, such as an epoxy molding compound.
Numerous package approaches stack multﬁ%qﬁ%%@@cﬁgmt dice or package in package (PIP) or a
combination. Other approaches include package level stacking or package on pacéage (POP).
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Conventional packaJ@SE6mBITEY AR G YeRaBWEIEs ARISUPLARBR T AR HAILSHGEE RSy low cost,
flexible, and retialtke (laxUtabighingperformhus, ameddwstilcrsmainsigoiap mtdgrefeticiconipyeackaging
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found to increase the density of the components that are packaged therein while decreasing the sizes of

the products that are made therefrom. This is a response to continually increasing demands

on information and communication products for ever-reduced sizes, thicknesses, and costs

along with ever-increasing performance.

These increasing requirements for miniaturization are particularly noteworthy, for
example, in portable information and communication devices such as cellular phones, hands-
free cellular phone headsets, personal data assistants (“PDA’s”), camcorders, notebook
computers, and so forth. All of these devices continue to be made smaller and thinner to
improve their portability. Accordingly, large-scale IC (“LSI”’) packages that are incorporated
into these devices are required to be made smaller and thinner. The package configurations
that house and protect LSI require them to be made small and thinner as well.

Many conventional semiconductor (or “chip”) packages are of the type where a
semiconductor die is molded into a package with a resin, such as an epoxy molding
compound. Numerous package approaches stack multiple integrated circuit dice or package
in package (PIP) or a combination. Other approaches include package level stacking or
package on package (POP). Conventional packages combined with the trend towards
miniaturization create challenges for low cost, flexible, and reliable manufacturing.

Thus, a need still remains for an integrated circuit packaging system providing high
connectivity, low cost manufacturing, and reduced size. In view of the ever-increasing need

to save costs and improve efficiencies, it is increasingly critical that answers be found to
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these problems. In view of the ever-increasing commercial competitive pressures, along with growing
consumer expectations and the diminishing opportunities for meaningful product differentiation in the
marketplace, it is critical that answers be found for these problems. Additionally, the need to reduce costs,
improve efficiencies and performance, and meet competitive pressures adds an even greater urgency to
the critical neibesssitpbanfindingiayiswiis aeetHagesiabremaiercialSonpgHy e thsseeprabiemithave been

long sought %lx'&xpfﬁ%r QﬁY@ﬁQ&f@%@&ﬂﬁ)\{ﬁ ARk @H%Mi%ﬁ@%ﬁ%ﬂtéﬂﬁé%#%Eiaﬁﬂgﬁuihbl%dﬁéﬂUtions to
these problems have long eluded those skilled in the art. DISCLOSURE OF THE INVENTION The

present inverfBBR PFIVGRS S el AsanlirscRiiie o DAt ARy Ratelr ittt ks Sy BIs®im including:
attaching a lowditintagrated cieeditohading adits] ihpogh viticeveka subpdteniibethandirsidghirough via

coupled to the subgirate, mounting & pre-Toumed nlerpeser, NaviRg annierposer nfough yia and an
integrated passnPe evice, over the lower mteg‘(’?atedr circuit %itﬂt e Interposer tanrgug% via co%pled to the
first through wWeswstalehirgeaabpies- integrated circuit, having a second through via, over the pre-formed

interposer, and formingRnERCAPSUIFINRRYBRIDS LRANBHINGYRISH: FrtitanibiitRIERRIMRA interposer.
The present invention provides an integrated circuit packagingqu{esétem, including: a substrate; a lower

integrated cirf4AMhaVMGEFret IRYORGHIONS, BVerthe SOMERRY SthRrAPLAs BUGH RS BB to the
substrate; a prestastiled intdepaser, having an interposer through via and an integrated passive device,
over the lower integrated circuit with the interposer through via coupled to the first through via; an upper
integrated circuit, having a second through via, over the pre-formed interposer, and an encapsulation over
the upper integrated circuit and the gpestorosdREOPAEEL.INVESENAK embodiments of the invention have
other steps or elements in addition to or in place of those mentioned above. The steps or element will
become apparent td’bhogesskilled énttbve prdvirdan @ neabldgodfrtaedaltowsngf detailedrdedceiption when taken

with fefere”CSaE%atgﬁgaEﬁQéﬁpﬁfaYdH&QrM&Q&g %Fi%fg?&&i‘%ﬂ@i,\'h%n 'i'%RRﬁ%M%\Li%, FIG. 11s

a top-view of an integrated circuit packaging System in a first embodiment of the present invention.
FIG. 2 is a crotd-dettstigievail drehissinfagratediticein ghik disingbsyatennaniggine B-fomwrt|G. 1.
interposer, having an interposer through via and an integrated passive device, over the lower
integrated circuit with the interposer through via coupled to the first through via; attaching an
upper integrated circuit, having a second through via, over the pre-formed interposer; and
forming an encapsulation over the upper integrated circuit and the pre-formed interposer.
The present invention provides an integrated circuit packaging system, including: a
substrate; a lower integrated circuit, having a first through via, over the substrate with the
first through via coupled to the substrate; a pre-formed interposer, having an interposer
through via and an integrated passive device, over the lower integrated circuit with the
interposer through via coupled to the first through via; an upper integrated circuit, having a
second through via, over the pre-formed interposer; and an encapsulation over the upper
integrated circuit and the pre-formed interposer.
Certain embodiments of the invention have other steps or elements in addition to or in
place of those mentioned above. The steps or element will become apparent to those skilled
in the art from a reading of the following detailed description when taken with reference to

the accompanying drawings.



FIG. 3 is a cross-sectional view similar to FIG. 2 of an integrated circuit packaging system in a second
embodiment of the present invention. FIG. 4 is a flow chart of a method of manufacture of an
integrated circuit packaging system in a further embodiment of the present invention. BEST MODE FOR
CARRYING OUT THE INVENTION The following embodiments are described in sufficient detail to
enable those skilled in the art to RBKEFIPESGIERAEINVEHRIGHE IPRAYWBEGnderstood that other
embodiments would be evident based on the present disclosure, and that system, process, or mechanical
changes may be m&#é- withdueRafrartigir T Héed hisaibPIRE ptss S VRISt cmbetifeTbllowing
description, rifmerpdsspRetitidetails are given to provide a thorough understanding of the invention.
However, it will be BaEeiQt that the inverition m ){htge lRéact' ecifig1 (gnet%ils. In order to

c(izd. without these s
a Cross-sectional view 1 rate ste

. ) circuit packaging. s €
avoid obscuring the présent invention, some well-known %lrcwts, sysPem COMiglira Ions, nd process

steps are not2digcibEEd ih detail. The drawings showing embodiments of the system are

semi-diagrammatic gd §0t 105GRISA6h P ALCUA SRMEPT NG IMEDRSIANs aredeLIR.GlAKLY of

presentation and are shown exaggerated in the drawing FIGs. Similarly, although the views in the
drawings for 8450NdeSEARtiEN pallgfSheRFSHATIEY BRItations, this depiction in the FIGs. is arbitrary

for the most part. Gergrally athevinsiention.casiRel eperatechdhuaNyraneniatignd circlibgsammaumbers are

used in all the drawin% FIC%IS. to Eel(?te to tlgehsame elements. The embodiments have been numbered first
. sgsteml uB[ e(:f.em 1ment of t %Prﬁsent 1rn(\:ient10n. . . .
embodiment, second embodiment, etC. as a ntatter of descriptive convenience and are not intended to

have any other significance or provide limitations for the present invention. For expository purposes,
the term "horizontal as used#%eg inj %etg d ;%Iﬁp Lﬁé H{ﬁ[; r surface of the integrated
circuit, regardless of its orie jr&@? e@% C?//ilﬁlkca 'ié@s[ft 1gglirec % rpendicular to the horizontal
as just defined. Terms, Syeh @%ea%%‘c’i?me%?se' Wias DRUT w08 3981 (P2 hiSIASWRl ke dligher",
lower", "upper", "over", and’ er’, are 'ef'line' with respect to the horizontal plane, as shown in the
figures. The t@pArtghmakeand wathh areionrelitisinbacndentpef chapnthiisembodrmeisypuptdeessing” as

used herein ipgludes Aepositien REMAIRIAQFPRAIKESISLRAUSHRING, SXRAHIF AeNSIoRMERt, etching,
cleaning, and/or removal of the material or photoresist as required in forming a described structure.
be made without departing from the scope of the present invention.
In the following description, numerous specific details are given to provide a
thorough understanding of the invention. However, it will be apparent that the invention may
be practiced without these specific details. In order to avoid obscuring the present invention,
some well-known circuits, system configurations, and process steps are not disclosed in
detail.
The drawings showing embodiments of the system are semi-diagrammatic and not to
scale and, particularly, some of the dimensions are for the clarity of presentation and are
shown exaggerated in the drawing FIGs. Similarly, although the views in the drawings for
ease of description generally show similar orientations, this depiction in the FIGs. is arbitrary
for the most part. Generally, the invention can be operated in any orientation.
The same numbers are used in all the drawing FIGs. to relate to the same elements.
The embodiments have been numbered first embodiment, second embodiment, etc. as a
matter of descriptive convenience and are not intended to have any other significance or
provide limitations for the present invention.
For expository purposes, the term “horizontal” as used herein is defined as a plane
parallel to the plane or surface of the integrated circuit, regardless of its orientation. The term

“vertical” refers to a direction perpendicular to the horizontal as just defined. Terms, such as



The term "providing" as used herein includes supplying or furnishing material. The term "attaching" as
used herein includes fastening, affixing, and adhering. The term "forming" as used herein includes
constructing, shaping and molding. Referring now to FIG. 1, therein is shown a top-view of an
integrated circuit packaging system 100 in a first embodiment of the present invention. The top view
depicts an enchpseilatibtiovd2, datthnas Cener irdadirg ah citsapiholdinghesmploisd.. “upPar illustrative
purposes, the iptegraied ciickit faeckagiadsystem4a0 i&%ﬂ&@@@&@ﬁ%% configsuatien, although it
is understood that the integrated circuit packaging system 100 can be formed in a different configuration.
For example, THe'SHEE g tdbe et iR PReR Y HE S\ OEAT AP RAAHBSY med in a rectangular configuration or
have the corners inTien«perperdicsiay inteisatierewithcthé: sidtg®sition Réiantsginavpiiotbksis?, therein is
shown is  cross:sectionalview of he integraled;rculit packaging, sysiem 109 alang g - of FIC 1
The cross-settional view %%plcfs a substrate 20 : Such as ff’prlnte& circuit board or a laminated substrate.
The substrat@ROaressh avavandantérmaing tedetsnibed s2aB8UsLCh as solder balls or conductive posts. A

first lower integrateghgirguih Zg%vﬁﬂﬁg’aa% aintrarAted piicy ktugtﬁﬁ[g lip ﬁﬁl‘lﬁslﬁﬁ@ heatiachag to the
substrate 204. A second lower integrated circuit 210 can be mounted above the first lower integrated
circuit 208. A%t tﬁFB‘ﬁEfﬂg/iaa?1‘§e§aﬁ‘iﬁi}ef‘§‘§"[ﬂ%®ﬁqﬂ8gﬁr%fffESW%’r A rdhedngirc P2 08™A second
through via 243rasingtravesse libraugiv e seasnddovge shnpagy abddnoildidg. 210. As an example, the first
lower integrated cirﬁjiftCZOS and ti}e @npl Iﬁlwer integ%ated ca:lir{:uit 210 are shown "ife Crlhe. same type. Itis

) N t
understood that the ?rsﬁgl\%/er}%vteara ed circuit 208'and the secand Tower |?1I%elgnr§%éa Circuit 210 can be

different fronmpedkeisinghestérorl 8 ampfestieantipdinmwiertithe graseet cinsuit @08 Tdapeisecdamciower
integrated Cir&&’@r@%ﬁﬁ@@oﬁ%@! el é’é’%@s@iﬁﬁ&ﬁﬂﬁﬁg%ﬁlf&?@&i%l@fﬁ‘?!@%mp%lﬁﬁﬁ’ and different

functionalities. ower integrated circuit active side 214, having active circuitry thereon, of the first
lower integrated cirEaft BBERUFBMRHS dibteaR B4 T HE MR REIFEPHEISY FAY irttiBo8&an include
a lower integrad@eheireiitipassive siteugh6rthaintan dacetiaway fioegrteal sudbstrapte 2@ gldhetditst lower
integrated circyit 208 can nglde Al device ierconnect 247, sieh 25, a sglder bumas, fonductive
bump or a conductive post, between the lowe m%egrate CircU active side 214 and the'Stbstrate 204. As

a more specificserartiflecthebfiréomiendca interconaelet ZoTfeambenbetween the fiesa¢trdagheyia 212 and

the substrate 2Qd iculhP&flrst GRVIGRINRI cRIRNECt 217 can be between the first lower integrated circuit
208 and the second lower integrated circuit 210. As a more specific example, the first device interconnect

217 can connect th& T 80YHUE G112 MEeiRdssHeSHditHr SRy ifeiond view of the integrated

circuit packaging system 100 along line 2--2 of FIG 1. The cross-sectional view depicts a
substrate 204, such as a printed circuit board or a laminated substrate. The substrate 204 can
have an external interconnect 206, such as solder balls or conductive posts.

A first lower integrated circuit 208, such as an integrated circuit die or flip chip, can
be attached to the substrate 204. A second lower integrated circuit 210 can be mounted
above the first lower integrated circuit 208. A first through via 212 can traverse through the
first lower integrated circuit 208. A second through via 213 can traverse through the second
lower integrated circuit 210.

As an example, the first lower integrated circuit 208 and the second lower integrated
circuit 210 are shown as the same type. It is understood that the first lower integrated circuit
208 and the second lower integrated circuit 210 can be different from each other. For
example, the first lower integrated circuit 208 and the second lower integrated circuit 210 can
be formed with different technologies, different sizes, and different functionalities.

A lower integrated circuit active side 214, having active circuitry thereon, of the first

lower integrated circuit 208 can face the substrate 204. The first lower integrated circuit 208



A pre-formed interposer 218, such as a laminated interposer, a printed circuit board, a silicon interposer,
a semiconductor interposer, or an integrated circuit die, can be pre-formed before being mounted over the
second lower integrated circuit 210. The pre-formed interposer 218 can be pre-formed with an interposer
through via 219, an integrated passive device 220, such as a resistor, capacitor, or inductor that can be
used to form fHtenatyddredpseoripestiamenaplereidvitypiard O Tt fatefpssey ahifoughibeiauRiean have

contact padsdl i ascrntacisacendi.Rads ancharripraiaially RahRiapatM B intggposer horizontal
sides 222. For illustrative purposes, the integrated.circuit packaginigﬁs stem 100 is shown with the
I

integrated pabSRIECHAYIRRS 2o AiriiG THER SR BPGIR ARt REBE OIS 1Omeh e gvaisheipySer through
via 219, althaidgheit drleidersiabdhthatitheartegrate d cikcuiiopacikagifig systems, 100 cam hieveea different
configuration, fqr cxamale. theipre:formed niernser 248 30 iavs.difierent spuctures that are not
similar or the'Same between the Integrated passive device and the interposer through via 219.
Further for illustrativépiirpoteicahrdirested Cirauhemtkaginbesistdaveomiezstiohnroith2tie contact

pads 221 non;plapakWihat G eARASRENeHZAP BRI SIS 2%%@'?@9&19@ Eisipnderstepd hatdhe integrated
circuit packaging system 100 can have a different confgg%uration. or example, the contact pads 221 can

be planar witH'5FERRSIEAH A SAREQTREET s hibFashtiasrdé gsbide secqipbthioush et hterposer 218 can
pre-formed with a prepaitashed intefesanzr, 283 sushasnatsolderfenmeriatbe cipreraibachad conductive
protrusion. Th, btesformed. Interposer 16,canbe pre-lomed wil first elestrical intercopnects 224. such
as bond wires, fibbon bond wires, or conductive e Ips. eFtirst electrical intercoRnects 224 can
connect betweegprehbeintenposeiedhryay hgiaseepadnevenotiiegrefethsiiisterpbider thhsugreviamad for
_re-fusmg or rgf{é}gww ord %aﬁ%&%&%ﬁﬁé@%ﬁﬁa‘{’{'ﬁ}téﬂ%s!%&eﬂfﬁf%ﬁ@ﬂé‘%@@ﬁ?{n@g@a@&‘ﬁaﬁﬁ?&'eCt“Ca'
interconnects 224 can connect the integrated passive device 220 to form filtering circuits. _ It has been
discovered tHS i3 SBHt HVEREHSIYH FODRIHSTHOS TRHRGRLbE GRROR b%&é&&ﬂ&fﬂ&@ﬂ% RAHY a
pre-formed iniefpogampishlidescairgligible TaanaeijpRestiuciiyte vikh® thclusiareafoihiectniegyatad passive
devices in the, pre-formed iniepaserincieases rellablify of e infearated. creultpackaging;system by
eliminating separafe manuracturing’s eps to maunt passive Bomponen%s foPthe pre-%orme Interposer.
This structur@so eliminates reliability issues arising from the encapsulating process that can separate

discrete passive CORPQENOTINEP eaferMEd NS RRIAT packaliNAS,RREN @F9s diRGONaIaH that the

present invention provides the integrated circuit packaging system having a pre-formed interposer
provides a fléRfbiBtedRIFdchbN Lrdetire et ainBhcame PbeBHTRS SSeLittty YEUFh P improved
performance intfipdiest laloaphcalitercamnnecis tan helusesddole-auteyderftigesisuie miokighnkhe

pre-formed interposer with the int ted passive device to form filtering circuits, such as noise
Cancellation HAE VDt i e Dl By oot s FoE B TS Sproves
the electrical perfonnditacof tadnregthtedrciruitipabkayily systehetWite firstieheratichpinteiconnects can

also be used {0, [&s Fien d @RISR PESEE BVYICH $i9nah, power, or ground paths through the pre-formed
interposer to the rest of the integrated circuit packaging system. A first upper integrated circuit 226

can be attached ovEPiHE JRE SRRV MPYFpOSEr DY dtaRalfshdiittarktsingiretitadiVessiBes, having
active circuitryithere@dneangasethenprepfaimed inteenaseso2dBhditbirdtkidey ghy/ialBd0ban traverse
through the f'&ﬁ&é{%%ﬁ Irﬁleag r?l%gdi(r:litlé%lrjail‘iez(iz%ircuit packaging system 100 can have a different

configuration. For example, the contact pads 221 can be planar with or extend from the

interposer horizontal sides 222

The pre-formed interposer 218 can pre-formed with a pre-attached interconnect 223,

such as a solder bump or other pre-attached conductive protrusion. The pre-formed

interposer 218 can be pre-formed with first electrical interconnects 224, such as bond wires,

ribbon bond wires, or conductive clips.

The first electrical interconnects 224 can connect between the interposer through via

219 and another of the interposer through via 219 for re-fusing or re-routing or re-switching



The first upper integrated circuit 226 also includes an upper integrated circuit passive side 232 that faces
away from the pre-formed interposer 218. The first upper integrated circuit 226 can be attached to the
pre-formed interposer 218 by a second device interconnect 234, such as a solder bump or conductive
post. A second upper integrated circuit 236 can be mounted over the first upper integrated circuit 226.
The second denggenntertofivepte2Banesh ialswserbetvechhenérseelsadicpparcistagested&realt 236 and the

first upper integrtadieiEakit 2RE- passiRIBR @B RIGotherfikstHene L IRtegrated circuit 226 and the second
upper integrated circuit 236 are shown as different types. It is understood that the first upper. integrated
circuit 226 and the Se88hPUBpaIREr A CRURSFE AN BU SRRy e ths de B eh e Sther. For
example, thefiksagipgesyinteg ratetloCir puit D26 «ancl thposacprac dppe rehitedr aledircuitsddenaan be formed
with similar of fhe, same feghnelogies, sizes, and.functionaliigs, .. & seepndelectrical interconnect 233,
such as a bona wire, ribbon bond wi , Or a conductive clip, can connect ifferent conduction portions of
the substraterdbiay ref itbetiniggrctli siryitapackaaigchipigtheystlbsinate 2 0aTie rpvdpeulation 102 can
be over the SHH%V%GIQ%P%%QQ g Hbatiewgs iﬂﬂt@%@lﬁ%ﬁé@qi{t&%géﬁe §§conglewRr iNggrated
circuit 210, the pre-formed interposer 218, the first upper integrated circuit 226 and the second upper
integrated cirtiitid4es relisRHRS AT RS ERE 1B ERORACRS A 4 by SERHBIAI RS Esimilar to
FIG. 2 of an ipdegvaiethpisattitsfaakaningesisiea 3@ Hosersecond embodiment of the present invention.
The cross-sectiona&tvilewlgleggigssoa 1Sslécl?\§trrea<#eth3é9f'hesu%h as.a \gri i(t)(Ield rCier(ll'cl,t l?l%)a{gt . e?r(gig%tted substrate.
The substrate 304 can have an exiernal interconnebt 3 , such as Bolder balfs or eonductive posts. A
first lower integekrenLisgsitnad8ymgch prs-dorimtégnistendscirquitvaiesor flipxdhipcomediemtaetion to the
substrate 304y s&LeRdIONEEd rﬁ%@tﬁﬁa@iﬁ%’éh%%o I‘E%ltl?% %OHHB?(QIQPE&Q&%%H&F lawerriptegrated
circuit 308. A first through via 312 can traverse through the first lower integrated circuit 308. A second

through via 3A8°EN ki FIEHRRATBUGRHRS SBEONPITWEPYifte ratSE cicUr Bk thadhple, the first
lower integratedpiseuitv3iiB anrdithesseeonddawerdintegrasethaircHitadibl arecshowiuas thensame type. It is

understood thal e, Arst ipwer niarated clieult 300 ana fhe secondigwer iegrtee: UL 310 can be
different from each other. For exar%p e, the Tirst lower mPegra(fédr arcuit 388 and the second Tower
integrated cir€bit 8n0ewn e fnchsdl witihodiffmemitdehnckygied cidifférearkagres s ystrdndiffeefinst

functionalitiegjecrid I PEEIREEOLALEH QUSWHE ACLY SR rOAVIDGRCUNG fUIC WA ENGEGRR, & the first

lower integrated circuit 308 can face the substrate 304. The first lower integrated circuit 308 can include a
lower integrafSerBitaditH HESRAR S s TRET LUFPAEE MRS FOmithe BtHHEHC o4 PHEFRSEIower

integrated cirepted08 can include a first device interconnect 317, such as a solder bumps, conductive
bump or a conduct%e fﬁ)ost between tpe% Iovgglrtlgﬁ%grat d Ca'{t%g% 3ctlve ﬁ{ge 3§f4r?nn th? substrate 304. As

a more specific examp r(—:‘s,t tlii%) ?lrréltltgg\e}lce Intercorinect 317 tan be betweentthe Hrst hlrnoﬁlaﬁs\%a 312 and

the substrate2384 An upper integrated circuit active side 228, having active circuitry thereon, can face the
pre-formed interposer 218. A third through via 230 can traverse through the first upper
integrated circuit 226.

The first upper integrated circuit 226 also includes an upper integrated circuit passive
side 232 that faces away from the pre-formed interposer 218. The first upper integrated
circuit 226 can be attached to the pre-formed interposer 218 by a second device interconnect
234, such as a solder bump or conductive post.

A second upper integrated circuit 236 can be mounted over the first upper integrated
circuit 226. The second device interconnect 234 can also be between the second upper
integrated circuit 236 and the first upper integrated circuit 226.

As an example, the first upper integrated circuit 226 and the second upper integrated
circuit 236 are shown as different types. It is understood that the first upper integrated circuit

226 and the second upper integrated circuit 236 can be similar or the same to each other. For



The first device interconnect 317 can be between the first lower integrated circuit 308 and the second
lower integrated circuit 310. As a more specific example, the first device interconnect 317 can connect
the first through via 312 from the first lower integrated circuit 308 and the second lower integrated circuit
310. A pre-formed interposer 318, such as a laminated interposer or a printed circuit board, can be
pre-formed befamplsethg firbunpstinigaraae dirstiloivérirdt deprateendironir 308 Larad hiscsecotddower

integrated cirguibAM Aemheddeshiniaaatemeit 338 candeRissfarmed within the pre-formed

interposer 318. The pre-formed interposer 318 can be pre-formed with an interposer through via 319, an
integrated passive dedfE8™28LHEN XY TUMEtHA-EapHehdr hBerdot ity fhTiIReRf Y Eifcdft or
programmablegiieiitgpeaipscan conoedildsteative mudiposasdiennieghatad aitce R (Pakkagingsystem 300 is
shown with the integrated Vgﬁ[sh\{g device 320 having.the same or simjlar cross-sectiongl view as the

interposer throu&% a"éfg', ough Tt is understood that the S|l#1taelg§)rnate (C:?Pcu?t%/aetr:kagmg system 300 can

have a differ@ftt configugationirRdperamisierattk piadfotite thinteepod do g egrdied/ cithifié itk structures
that are not sjfpilae anheSamRe,bEMWERD the flearledRassive @l?adﬁ%@%@qlméeﬁamgg&r through via

3109. The pre-formed interposer 318 can pre-formed with a pre-attached interconnect 322, such as a
solder bump BfSHREA5IEUIEthed conductive protrusion. The pre-formed interposer 318 can be
pre-formed with firsRefeGthgabinter COON&Ciise 324 i Ssteiwadshoad sisesicibboewemnd wite 16, conductive
clips. Theopr% eihe%:t%gémterc nnelg§5.324 can c%ﬁgect the mtecheonslgr Jprgﬁ{ggfvl 319 to {smother of

the interposer throughvia 19'Tor ré- usﬁlélgors?]é-er%lu ng OF fe-SwitC ing Rinctions wi etﬁreesp(;'rne-formed

interposer 318 vattietirsthelcrstsicsacimartvignedtpid4 ssteain Abbtdifferenptyped ofckeberubpated passive

device 320, spghARIESISINRacaPRRIQDRLINdYeters. favioum filterng GGt Lhedy stiriqlical
interconnects 324 can be connected to re-route or re-switch connections to the embedded integrated

circuit 338.  S°lftethhalls QB ARAGEYUR9EBvered that the present invention provides the integrated circuit
packaging system having lawpseritrsneaelioieipo3es, preyide smineliahtel connie dik orlip elupe cdihe inclusion
of the embedded, integrated, Citeuis In thg pre-formedinierposer ngreases feljabiliy of the, integrated
circuit packaging system by eliminating separaste manu%oturm% sfeps to mount additional Integrated
circuits to theapreefthadost iloteepodegrated ¢irthais HendyErduthimghiveoversanthavetie priegehthavention
provides the {ieqsated,fUGUIL PRCKRIHE SYSIEMNAMIRG SRS Rrerformearh RISIRASRERIRYIdNG @ compact

footprint from dual connectivity and increased re-routing, re-fusing, or re-switching capabilities. The
pre-formed iff8YpoSEERE! HE Vel Boser though via along with the pre-attached

As an example, the first lower integrated circuit 308 and the second lower integrated
circuit 310 are shown as the same type. It is understood that the first lower integrated circuit
308 and the second lower integrated circuit 310 can be different from each other. For
example, the first lower integrated circuit 308 and the second lower integrated circuit 310 can
be formed with different technologies, different sizes, and different functionalities.

A lower integrated circuit active side 314, having active circuitry thereon, of the first
lower integrated circuit 308 can face the substrate 304. The first lower integrated circuit 308
can include a lower integrated circuit passive side 316 that can face away from the substrate
304. The first lower integrated circuit 308 can include a first device interconnect 317, such as
a solder bumps, conductive bump or a conductive post, between the lower integrated circuit
active side 314 and the substrate 304. As a more specific example, the first device
interconnect 317 can be between the first through via 312 and the substrate 304.

The first device interconnect 317 can be between the first lower integrated circuit 308

and the second lower integrated circuit 310. As a more specific example, the first device



interconnects provide dual connectivity from above and below the integrated packaging system. The first
through via and the interposer through via enable the embedded integrated circuit to be electrically
coupled to the rest of the integrated circuit packaging system both above and below the pre-formed
interposer. The first electrical interconnects allows rerouting, re-fusing, or re-switching of the pre-formed
interposer to ariciroracthd eribegdaerinbedretcbrelguitiaid 2iene Sreofitkid Inagraeediei ciiephckaging

system. The st glegtticalJniarannastsaldQir@visies re-addressing capabilities. A first upper
integrated circuit 326 can be attached over the pre-formed interposer 318. An upper integrated circuit

active side 328, haviriJatis LieiRg the ot B4 fRRitef /BT ETPUSL P51 Warlrd through
via 330 can trauerserthfoungdd thef diesbaipp atdniedratee iy dittt3@Ger intebhadirstro@paosniegnated circuit
326 also includes an upper integrated circuit passive side 332 faces away,from the pre-formed interposer
318, The frst s e airai bt RSB SR G e AU P IS BTG, o socond
device interconertizine-donshed snseawsisie Shiimihe profduetivetgrogser 318 capbonet dpipeadimtidyrated circuit

336 can be maupisdRbOYRRE fIsbypPaT intedRIEF.CIIcUEIRE- 3Hbeserand Helies nfgigRnect 334 can
also be between the second upper integrated circuit 336 and the upper integrated circuit. Second
electrical intefBIiSceI8EM Sl AE A BB RIS ABEBRIB SHEAHREDSr a conductive clip, can connect
different conductiorFpoitionsofdhenpobsiraie B4 iatdeiroutipgekefusingon BOEwikthwg tiehsubstrate
304. An encapsulalion 303 cans.over 195 subsirale 304 coveringihe lower injegrated rcyit 310, the
pre-formed in erpos%r {3? ) and the first upper m%gratedmcwcui? 6 lgie?errlng now to . 4, therein
is shown a flovieeheser sheovaktiied3400adhpughufastundastaedithep theci teiatid rackighekegsiem in a

further embodimeanthHBe m&%%&iﬂﬁ!ﬁmiQanTéh%aH&th@@H&%&@é?%@%ﬁhmﬁé%&E infggrated

circuit, having a first through via, over a substrate with the first through via coupled to the substrate in a
block 402; mEUhRY SIS rPHEE R BYSEE, PRV Bhah B paRis RASgHRA 4TI iPReYated passive
device, over theile\seo iniegratedpreuithnitiztheaintorposer through via coupled to the first through via in a

block 404; attaching.an upper integrated circuit, having a second throu ia, over the -formed
i s eSS S e et kiR i
pre-formed irmesipaser inddoiobkmpgr otheThpreesiaithed rrentdodiendiptodiat is traightformed,

cost-effective, pcaRliGALeH bRigRIRISPURARL RIREHVE iR B SUPSSINg AR BRPRYIUSlY

implemented by adapting known technologies, and are thus readily suited for efficiently and economically
manufacturingiPRBYRRLY Ere Oft 9RERAGIRGBstems.  Another important aspect of the present invention
is that it valuably suppofisa¢ecaamicasduatistoszalktienonateicingrposis isivaphfying Byséems, and

increasing perlgaNCe, . Hese,and icr.vglhabie aspects of e presentinvRntqn aggeaventy
further the state of the technology to at feast the next level:
with the pre-formed interposer 318. The first electrical interconnects 324 can connect

different types of the integrated passive device 320, such as resistors, capacitors, or inductors,
to form filtering circuits. The first electrical interconnects 324 can be connected to re-route
or re-switch connections to the embedded integrated circuit 338.

It has been further discovered that the present invention provides the integrated circuit
packaging system having a pre-formed interposer provides a reliable connection structure.
The inclusion of the embedded integrated circuits in the pre-formed interposer increases
reliability of the integrated circuit packaging system by eliminating separate manufacturing
steps to mount additional integrated circuits to the pre-formed interposer.

It has been yet further discovered that the present invention provides the integrated
circuit packaging system having the pre-formed interposer providing a compact footprint
from dual connectivity and increased re-routing, re-fusing, or re-switching capabilities. The

pre-formed interposer with the interposer though via along with the pre-attached



While the invention has been described in conjunction with a specific best mode, it is to be understood
that many alternatives, modifications, and variations will be apparent to those skilled in the art in light of
the aforegoing description. Accordingly, it is intended to embrace all such alternatives, modifications, and
variations that fall within the scope of the included claims. All matters hithertofore set forth herein or
shown in the iatsernpeatyipy deawingscaracerissyinterprebeticirnath ety ativeipingrieth-lisakiggigense. What

is claimed iS:systeﬁa-. %H&%ﬁ@%ﬁfﬂ@@%f%&% aft dEEf?Qﬁ%I%@ Qiﬁ%ﬁﬁﬂ@%@%ﬂﬂeé&e‘&%ﬂe@%&ﬁ”gng1
attaching a Iower.inte%[eated circuit, having a first through via, over a substrate with the first through via

coupled to th&Slibdfdte Slectriclntmgsdhie e it P inte puis SRt b iR AR AREA RS BtRRLBGH via and an
integrated pagsive aevisepaveicte:lomiaedniegraded. cirThat fivith diaetitater ppaesiheoughlvies aeupled to the

frst through vige, . SoRNGeting e sleetical neropaneet hetween,dilcyent yhes of njggiated passive
devices to form filtéring circliits to form filt€ring circulits, attac m@pa}n upper integrated circuit, having a
second throutjkegiated vaicwicapddlforasedf ifepegetedstcuit farkamogayeeapvldtisrelsvaicthe upper

integrated cirgiyit QRddhe NS HRIIMRd ANRIROSSTe capadilitide Method as claimed in claim 1 further
comprising connectin% a first electrical interconnect between the integrated passive device and the

interposer through Vial ™t UBPeFHBURSEE e H airRed D8I AACR SRS L i BiSHEHG Sth & 8% med
interposer overghea lowpeeintegratedcicattibdrctudes IpQunting anieendedidsdiwtegiated favetit over the

lower integrated circult Wit the SR eddes tearalas Gcs bR 08 R Gl me R R LP oS 3L
integrated circuit 326.

The first upper integrated circuit 326 also includes an upper integrated circuit passive
side 332 faces away from the pre-formed interposer 318. The first upper integrated circuit
326 can be attached to the pre-formed interposer 318 by a second device interconnect 334,
such as a solder bump or conductive post.

A second upper integrated circuit 336 can be mounted above the first upper integrated
circuit 326. The second device interconnect 334 can also be between the second upper
integrated circuit 336 and the upper integrated circuit.

Second electrical interconnect 333, such as a bond wire, ribbon bond wire, or a
conductive clip, can connect different conduction portions of the substrate 304 for re-routing,
re-fusing, or re-switching the substrate 304. An encapsulation 302 can be over the substrate
304 covering the lower integrated circuit 310, the pre-formed interposer 318, and the first
upper integrated circuit 326.

Referring now to FIG. 4, therein is shown a flow chart of a method 400 of
manufacture of an integrated circuit packaging system in a further embodiment of the present
invention. The method 400 includes: attaching a lower integrated circuit, having a first
through via, over a substrate with the first through via coupled to the substrate in a block 402;
mounting a pre-formed interposer, having an interposer through via and an integrated passive
device, over the lower integrated circuit with the interposer through via coupled to the first
through via in a block 404; attaching an upper integrated circuit, having a second through via,
over the pre-formed interposer in a block 406; and forming an encapsulation over the upper

integrated circuit and the pre-formed interposer in a block 408.



4. The method as claimed in claim 1 further comprising connecting a second electrical interconnect
between different portions of the substrate. 5. A method of manufacture of an integrated circuit
packaging system comprising: attaching a lower integrated circuit, having a first through via, over a
substrate with the first through via coupled to the substrate; mounting a pre-formed interposer, having
an interposer throudhevigsdrnategraed duprhsspdicidvisieigiitpairdt efstaitestivitersopmeleasder the lower

integrated cirgitiyitl{heintenRosen tareng bvia-saunled dauthe s sronah R A dhedisiglectrical
interconnect connected to the integrated passive device; . attaching.an upper integrated circuit, having
a second thrOgNRideSRAIWHE prdfsimitd iMtErpBadilinétigds tacfiisdip2edipeconomiztihg an
encapsulatiomevetnthei uppeddnted waiad: pickit aad fhienpre-formed interposer; and attaching an external

interconnect under wneoél%bstrate. 6. The %%%995 as ‘ﬁlq%'err'ﬂt?dn'?scta'ﬂﬁv‘é‘iﬁ%ﬁ'” attacthlgg Clthe upper

. L important aspect qf .S N .
integrated circuit, having t]h_e £¢cond tﬂ)rougqh via, over the pre-forme mterposerylnélﬁpd)es connecting the
second througgiviasatiet tHesiategdogendhugidviang coptsTrenmkinoe ss<ttaimethth dlaindBngherein
mounting theprgsformed interposer over the lower integrated circuit includes:

These and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level.

While the invention has been described in conjunction with a specific best mode, it is
to be understood that many alternatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations that fall within the scope of the
included claims. All matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.
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mounting a silicon interposer. 8. The method as claimed in claim 5 wherein: mounting the
pre-formed interposer over the lower integrated circuit includes: mounting an embedded integrated circuit
over the lower integrated circuit with the embedded integrated circuit within the pre-formed interposer,
and attaching the upper integrated circuit, having the second through via, over the preformed
interposer includesWheuntitnké ispper integrated circuit over the embedded integrated circuit. 9. An

integrated circuit packaging Systes COMRHIaINg: @-SUBBIaIe ine orddaWakipiegrAted FisCUllsbaving a first
through via, over the substrate with the first through via coupled to the substrate; a pre-formed
interposer, h&YRE 'SR nterposer through via and an integrated passive device, over the lower integrated

circuit with the interpestainheoligleviaicaueeditathedivisisthrtitighvéagh viaruppesubiegatechcircuit,

having a secqnd g, QYL P IR QIR dnterposer; and

mounting a pre-formed interposer, having an interposer through via and an integrated
passive device, over the lower integrated circuit with the interposer through via coupled to
the first through via;

connecting a first electrical interconnect between different types of integrated passive
devices to form filtering circuits to form filtering circuits, attaching an upper integrated

circuit, having a second through via, over the pre-formed interposer; and

forming an encapsulation over the upper integrated circuit and the pre-formed
interposer.

2. The method as claimed in claim 1 further comprising connecting a first
electrical interconnect between the integrated passive device and the interposer through via.

3. The method as claimed in claim 1 wherein mounting the pre-formed interposer
over the lower integrated circuit includes mounting an embedded integrated circuit over the
lower integrated circuit with the embedded integrated circuit within the pre-formed
interposer.

4. The method as claimed in claim 1 further comprising connecting a second
electrical interconnect between different portions of the substrate.

5. A method of manufacture of an integrated circuit packaging system
comprising:

attaching a lower integrated circuit, having a first through via, over a substrate with
the first through via coupled to the substrate;

mounting a pre-formed interposer, having an interposer through via, an integrated
passive device, and a first electrical interconnect, over the lower integrated circuit with the
interposer through via coupled to the first through via and the first electrical interconnect
connected to the integrated passive device;

attaching an upper integrated circuit, having a second through via, over the pre-

formed interposer, includes attaching a flip chip;
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an encapsulation over the upper integrated circuit and the pre-formed interposer. 10. The system as
claimed in claim 9 further comprising a first electrical interconnect between the integrated passive device
and the interposer through via. 11. The system as claimed in claim 9 wherein the pre-formed
interposer includes an embedded integrated circuit over the lower integrated circuit. 12. The system
as claimed in claimforfoiercmansiaiienfitstce| detrivpbintaresretidystiicerddiffererst tgpesd of the
integrated pagsiysodgVig@s to form filtering circuits. 13. The system as claimed in claim 9 further
comprising a second electrical interconnect between different portions of the substrate. 14. The

system as claimed 245173 8NGHEFBH Intereprasstand iR IERHEser includes a first electrical interconnect
connected to the integraterthpassiveddavideinasadifudiash compeisingitanhexgetralppiercanpacidunder the
substrate. circuit, having the second through via, over the pre-formed interposer includes connecting the
second through via and the interposer through via.

7. The method as claimed in claim 5 wherein mounting the pre-formed interposer
over the lower integrated circuit includes:

mounting a silicon interposer.

8. The method as claimed in claim 5 wherein:

mounting the pre-formed interposer over the lower integrated circuit includes:

mounting an embedded integrated circuit over the lower integrated circuit with the
embedded integrated circuit within the pre-formed interposer; and

attaching the upper integrated circuit, having the second through via, over the pre-
formed interposer includes:

mounting the upper integrated circuit over the embedded integrated circuit.

9. An integrated circuit packaging system comprising:

a substrate;

a lower integrated circuit, having a first through via, over the substrate with the first
through via coupled to the substrate;

a pre-formed interposer, having an interposer through via and an integrated passive
device, over the lower integrated circuit with the interposer through via coupled to the first
through via;

an upper integrated circuit, having a second through via, over the pre-formed
interposer; and

an encapsulation over the upper integrated circuit and the pre-formed interposer.

10. The system as claimed in claim 9 further comprising a first electrical
interconnect between the integrated passive device and the interposer through via.

11. The system as claimed in claim 9 wherein the pre-formed interposer includes
an embedded integrated circuit over the lower integrated circuit.

12. The system as claimed in claim 9 further comprising a first electrical
interconnect between different types of the integrated passive devices to form filtering

circuits.
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15. The system as claimed in claim 14 wherein the upper integrated circuit having the second through via
includes the second through via connected to the interposer through via. 16. The system as claimed
in claim 14 wherein the pre-formed interposer includes a silicon interposer. 17. The system as claimed
in claim 14 wherein: the pre-formed interposer includes: an embedded integrated circuit over the lower
integrated circuit; ahd  The spperintegiated] cincoltimalihetive seepndingroutisvia, derieak pre-formed

interposer inghidesniba bRReEINIBAIRHSICHIA YR theygmbedded integrated circuit. 18. The system

as claimed in claim 14 wherein the upper integrated circuit includes a flip chip.
14. he system as claimed in claim 9 wherein:

the pre-formed interposer includes a first electrical interconnect connected to the
integrated passive device; and

further comprising:

an external interconnect under the substrate.

15. The system as claimed in claim 14 wherein the upper integrated circuit having
the second through via includes the second through via connected to the interposer through
via.

16. The system as claimed in claim 14 wherein the pre-formed interposer includes
a silicon interposer.

17. The system as claimed in claim 14 wherein:

the pre-formed interposer includes:

an embedded integrated circuit over the lower integrated circuit; and

the upper integrated circuit, having the second through via, over the pre-formed
interposer includes:

the upper integrated circuit over the embedded integrated circuit.

18. The system as claimed in claim 14 wherein the upper integrated circuit

includes a flip chip.
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