INTEGRATED CIRCUIT PACKAGING SYSTEM WITH PACKAGE-ON- PACKAGE STACKING AND
METHOD OF MANUFACTURE THEREOF TECHNICAL FIELD The present invention relates
generally to an integrated circuit packaging system, and more particularly to a system for
package-on-package stacking. BACKGROUND ART When semiconductor chips are to be mounted
on substrates or interposers to form today's semiconductor packages, the substrates and interposers are
commonly made ofVIESGR ATED ATROUHEPAISKAGCEeGTSASTaANMV EFpRACAGEf®Nd when the chip
assembly technique employs the flip-chip method using solder balls to create the electrical connections
between the chipsPOKAGIUSEALIBANG rAdE:MPBEOEhO IR MANUBACEVRESTHERIMRsed or tested
under conditions, which impose wide swings of temperature or humidity on the packages, significant
failure rates may appear, characterized by cracks, especially at the solder joints, and delamination of the

package parts. Driven by the desire to Wﬁ?ﬁ bgﬁfglﬁrea needed to assemble a semiconductor
device into electronic products such as hand-held te eg'hones, today's semiconductor devices often use

vertically stacked chipg.inside, (g \RAGKRIES L BRSO _é%?'fﬁég?ﬂy@f&&%dﬁ%ﬁ@l&gﬁlgﬁﬁf{eﬁ@nificant'y

different sizes, assembled mostly by wire bonding techniques on'interposers made o stic or ceramic
materials. The'dtROke A THA RIE S SO IERHERPAS kRIS A8 LT RIS with solder balls for
interconnection to external parts. The reliability failure rates due to solder joint cracks or parts
delamination, observed for these devices under conditions of temperature cycles and high humidity, are
especially high. In order to interface a@ﬁ%@@@%ﬁﬁ%ith other circuitry, it is common to mount it
on a lead frame or sypstrate. Each integrated circujt has bonding pads that are individually connected to

p
the lead frame's lead Yigel B ALY SRP&HEI rine Bota T STLHRTACH el S REESS8 s are then
packaged bytmidividuallycadcapsplating théwnsirbsnelcechpliastipoesaraminiodigsitalcrdptesan integrated

circuit package '_ceramiwt%g(ggﬁgﬂ.cjfﬁg% pr%ﬂé%%?%@%ﬁ@é"%% }?@féieed‘ JReingh aé%é”a‘s@@n%?ber of
integrated circuits mounted on a single circuit board o substrate. The new packaging desigris
technique employs the flip-chip method using solder balls to create the electrical connections

between the chips and the substrate/interposer. When the assembled devices are then used or
tested under conditions, which impose wide swings of temperature or humidity on the
packages, significant failure rates may appear, characterized by cracks, especially at the
solder joints, and delamination of the package parts.

Driven by the desire to reduce the board area needed to assemble a semiconductor
device into electronic products such as hand-held telephones, today's semiconductor devices
often use vertically stacked chips inside the packages. These chip stacks frequently include
chips of significantly different sizes, assembled mostly by wire bonding techniques on
interposers made of plastic or ceramic materials. The stack on the interposer is then
assembled on substrates with solder balls for interconnection to external parts. The reliability
failure rates due to solder joint cracks or parts delamination, observed for these devices under
conditions of temperature cycles and high humidity, are especially high.

In order to interface an integrated circuit with other circuitry, it is common to mount
it on a lead frame or substrate. Each integrated circuit has bonding pads that are individually
connected to the lead frame's lead finger pads using extremely fine gold or aluminum wires.
The assemblies are then packaged by individually encapsulating them in molded plastic or
ceramic bodies to create an integrated circuit package.

Integrated circuit packaging technology has seen an increase in the number of

integrated circuits mounted on a single circuit board or substrate. The new packaging designs
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are more compact in form factors, such as the physical size and shape of an integrated circuit, and
providing a significant increase in overall integrated circuit density. However, integrated circuit density
continues to be limited by the "real estate" available for mounting individual integrated circuits on a
substrate. Even larger form factor systems, such as PC's, compute servers, and storage servers, need
more integratsel BRUiTpatiéndamelerteimaleh wpehe ebrater] fegraied epeade intserpeddydoit.portable
personal em%@'ﬂﬁﬁ»ﬁﬂgf& Rz nelRhonss:d iﬂ@&@!ﬂ%@g‘m@ﬂiéﬂ%ﬁw&fﬁtf Révavendhlegation-based

devices, have further driven the need for integrated circuit density.  This increased integrated circuit
density, has BttY ﬁ?@%\f&ﬁ%‘m%@ﬁ%ﬁﬁt—%m kA RSy AR S tHRR BHRS ARdBIAREY circuit can
be packagedintaehddackagde provicesmecharicadrguppan foithesystivisualcintegpatedeoiiguiks and one or
more layers OSE: lirgéresrcac%l nect lines that en%ble the integergxted c'gcui% ALY be conngl:fetgdre cttggeally to

. [0) € Seryers, need more mtegr CI1rcuits 1m Same Oor Sm <] .
surrounding Gircuitry. Current multi-chip packages-also commonly reférred 1o as muiti-chip modules,

typically condiattistiipCB gabtieatecdnt@irithbie searssinab pleciteninte gvaliets ciedumhenenpdisinlts is directly
attached. Suehpulli-ghinackagestiave.heendasnddQingrease RRARIRd alrcHif density ard
miniaturization, improve signal propagation speed, reduce overall integrated circuit size and weight,
improve perfHEACE, s ¥osts--all primary goals of the computer industry. Multi-chip
packages whether vamiisalyreasborimepiaty aiamgéshsitanhalsepresenidprebiamnahecausedhgy usually
must be pre-assembled efore the integrated.clreul.and Intearated dreytcopnegions,can pe tested.
Thus, when iﬁ%egrg?edncwcw s are mounted and connected i & %uhl-%%l'p moopuale, mafvidua integrated
circuits and coneleeticmssoaperot fioe testendingividualsgraind icisswitt podsible W idemtifyiamswptgood-die
("KGD") befopg heingeassambla ”éﬁéﬁ!@%&iﬁﬁ%@g’ﬁ&@%ﬁ%@”ﬂ%@@%ﬁﬁ&%@'éHHlHE:%ﬂEP packages lead
to assembly process yield problems. This fabrication process, which does not identify KGD, is therefore

less reliable ANAMHEHESTERY Y- d<EEmRbI YérdipsPackagttopd ettt aifi et ke arimtegratédd circuits in
typical multi-ehigpackagesiganpieseni prablaemsrive wand thaseaofchofizgntally iarangadint@grated circuit
packages, further complicating the manufacturing process. It is morge difficult to test and thus determine
o nctunl TSRS of A8 S e el LS S eh e b ol 4P s atea arcur
are often danrggdtellirguasdenityy andtestimguigormplicating thesizrm ufegrgatgprocessradiecéncreasing
costs. T_he_ Vec_f%%ﬂ%ﬁ@?&‘t@@' MR R, Rl LRI OB TG e gReA e d ARG ReNGfifRimary There are
design limitations presented by package stacks as well. In many of the stacked structures, the top
package is n8PHP R B fARPLL I e rconnects in the center as this area is usually consumed by the
plastic package covevigfithaijopmksieyiceheliidheepitsii fosmhore.dntagy aleshfidactan albisgisgation may
stop a design from using the package type. Package overlaps.have long been a barrier to additional
torconnootd S e TR e e e Rt B ML i &l ound the
outside of thentegtk@gesircuit qimpsstzoneeth Stilltestiavhibkufo vdigrinteegated aixeuit prokagintgl spdtem with

packageon-pagkage siackingithalisaRRmyidtirimRle iR relidaRackagsinviibhiahyistds. In view of
the shrinking size of consumer electronics and the demand for more sophisticated functions in the

restricted spdE¥cs RANIFEANInglg i QAR IR HE Ydued to2tdsdiopr dbidms PRl B8 the ever
increasing copyaabtial RN peLitly  ipiEiss URSsdqGEans NG saitiomne axpedigligaskald dirainishing
opportunities for meaningful prqduct differentiation in the marketplace, it is increasingly, critical that
anawers be TSR PEce SRR e RAETe e e L A e e et C v
efficiencies, ahﬂJ‘QfQEQtesaUﬂi@bimgelhuir@eepmssmessambyel@mtgreater urgency to the critical necessity that
answers be found toyhes& RrORIRIRSIy stacRUUHRSI0RGSE R AMIGMSNAYRRGED ﬁlj%&g‘égu&ﬁt but prior

developments have not taught or suggested any solutions and, thus, solutions to these problems have
long eluded tRGSENsRAIRBEStheyart Birseeidsiteptall arrpepdupemiehcircuitmisksgsseititfention
provides a meshgiakimamé¢factiaabandMegealed Girgldtpdickaging systemn tnctugingniaentieg a top
package including: providing a through silican via.interposer having g through silicon via, coupling a
Stacked integ bl GHAYTE IS tHe ol S ra e FHSHIG NS Padkagt iSRG Y base
package inclimiaatpdoviding aesubsficate dovagiihglarbesesmtadiated ciestigdiedmpheasubstiate, and
testing the basg RAEKAAR: AACLCQURNACiR.MAGKELINerPANARREMEANa R AGIROEAN the base
package. The present invention provides an integrated circuit packaging system including: a top
package inclR&RRI SHbgErEticdhaidserpdSer having a through silicon via, and a stacked integrated
circuit die coupled to the through silicon via; forming a base package including: a substrate, and a base
integrated circuit die coupled to the substrate; and a stacked interconnect between the top package and

the base package.



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. BRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 is a cross-sectional view of an integrated circuit
packaging system withgackagesisn-padiedigesspakirigd ibvapfieseearivesdinte it df-the pragetittivvention.

FIG. 2is a Cr&%@k@@%ﬂ%@ﬁ'ré’é?w{eoﬂ(oﬁ &@I&géﬁ%@HBI&“KPEQV@Q}E‘Q&M%F&%M&&P%P%‘&QFQ@Ckage
stacking, in a second embodiment of the present invention. FIG. 3 is a cross-sectional view of an

integrated cirdit3pEcRAGHY SR GRY paTREGE FACh ke E RAIGAYY Th de Yiird B HB BU Kt of the
present inventio. integiziéd. histior oS- Sadtinoinal Mewsafpan detegratech aikduit thagiaying sysiem with
package-on-@a%aa e stai:kinqiaivnealgour]tjh err;lbgdime%og& \e present invent{on. FIG.5is a

. al over an dng een rrier nterconnects, which can b% a, . .
cross-sectional vi or an ntegrate Ircuit packaging system Wit pac age-én-pac age s acklng, na

fifth embodinrephlefttie préedet imwekors high M@EIE wriomorsstio puwid hofaitsidteefrabed circuit
packaging syﬁgg@g\yith package-on-package stacking, in a sixth embodiment of the present invention.
FIG. 7 is a cross-sectional view of an integrated circuit packaging system with package-on-package

stacking, in a seventhBhBAdHirAeH eI B HeRRtRscIrCuit piekaging SYstoRsdlorsiiapview of an
integrated circuipphakagingiaystentmihpadckageHenapackagecsiackipg, witahigigfitidenmpeiment of the
present invenot%oﬁie shrinking size of consumer electronics and the demand for more sophisticated
functions in the restricted space, it is increasingly critical that answers be found to these
problems. In view of the ever increasing commercial competitive pressures, increasing
consumer expectations, and diminishing opportunities for meaningful product differentiation
in the marketplace, it is increasingly critical that answers be found to these problems.
Moreover, the ever-increasing need to save costs, improve efficiencies, and meet such
competitive pressures adds even greater urgency to the critical necessity that answers be
found to these problems.
Solutions to these problems have been long sought but prior developments have not
taught or suggested any solutions and, thus, solutions to these problems have long eluded

those skilled in the art.

DISCLOSURE OF THE INVENTION

The present invention provides a method of manufacture of an integrated circuit
packaging system including: forming a top package including: providing a through silicon via
interposer having a through silicon via, coupling a stacked integrated circuit die to the
through silicon via, and testing the top package; forming a base package including: providing
a substrate, coupling a base integrated circuit die to the substrate, and testing the base
package; and coupling a stacked interconnect between the top package and the base package.

The present invention provides an integrated circuit packaging system including: a
top package including: a through silicon via interposer having a through silicon via, and a
stacked integrated circuit die coupled to the through silicon via; forming a base package
including: a substrate, and a base integrated circuit die coupled to the substrate; and a stacked

interconnect between the top package and the base package.
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FIG. 9 is a cross-sectional view of a segment of a through silicon via wafer, in an embodiment of the
present invention. FIG. 10 is a cross-sectional view of a through silicon via wafer, in a singulation
phase of manufacturing. FIG. 11 is a cross-sectional view of a first top package assembly, in a die
mounting phase of manufacturing. FIG. 12 is a cross-sectional view of a second top package

assembly, in a wire Bonting phadeeftmelniitaititign haveider 58 s arclossiedtioAditivieie of a third top

package assm%'%@tﬁgﬁaﬁ%ﬁ%&haﬁ%@ mﬂ@@@éﬁ&l%ﬂglement Ri: dddma %9%%&%“@1‘8@4 view of a
top package array, in a molding phase of manufacturing 15 is a cross-sectional view of an

upper packa@gﬂé%‘ééﬁlﬁlfl 4 AR gLEsaoRSR] m%Jﬂﬂﬂﬁl%ﬁgﬁ?%dﬁm&‘ﬂth‘e“ takefevil is a
cross-sectionalaraisead dre uppenpagkageaassin an interconnect forming phase of manufacturing.
FIG. 17 is a cross-sectional view of an array of an integrated circuit packaging system, in a completed
phase of manufacturing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of an integrated circuit packaging system with
package-on-package stacking, in a first embodiment of the present invention.

FIG. 2 is a cross-sectional view of an integrated circuit packaging system with
package-on-package stacking, in a second embodiment of the present invention.

FIG. 3 is a cross-sectional view of an integrated circuit packaging system with
package-on-package stacking, in a third embodiment of the present invention.

FIG. 4 is a cross-sectional view of an integrated circuit packaging system with
package-on-package stacking, in a fourth embodiment of the present invention.

FIG. 5 is a cross-sectional view of an integrated circuit packaging system with
package-on-package stacking, in a fifth embodiment of the present invention.

FIG. 6 is a cross-sectional view of an integrated circuit packaging system with
package-on-package stacking, in a sixth embodiment of the present invention.

FIG. 7 is a cross-sectional view of an integrated circuit packaging system with
package-on-package stacking, in a seventh embodiment of the present invention.

FIG. 8 is a cross-sectional view of an integrated circuit packaging system with
package-on-package stacking, in an eighth embodiment of the present invention.

FIG. 9 is a cross-sectional view of a segment of a through silicon via wafer, in an
embodiment of the present invention.

FIG. 10 is a cross-sectional view of a through silicon via wafer, in a singulation
phase of manufacturing.

FIG. 11 is a cross-sectional view of a first top package assembly, in a die mounting
phase of manufacturing.

FIG. 12 is a cross-sectional view of a second top package assembly, in a wire
bonding phase of manufacturing.

FIG. 13 is a cross-sectional view of a third top package assembly, in a separation

phase of manufacturing.



FIG. 18 is a cross-sectional view of a through silicon via wafer assembly, in a die mounting phase of
manufacturing. FIG. 19 is a cross-sectional view of a through silicon via wafer assembly, in a wire
lock application phase of manufacturing. FIG. 20 is a cross-sectional view of a through silicon via
wafer assembly, in a singulation phase of manufacturing. FIG. 21 is a cross-sectional view of a
through silicon via wler, It assegersttitsatishabaiol mbnuficraskage arrag|dn axigldiegadysseetional view of
a top packagg Aty molding phase of manufacturing. FIG. 23 is a cross-sectional view of an
upper package assembly, in a mounting, phase of manufacturing. FIG. 24 is a cross-sectional view of

an upper package aggg’mﬁ)},s RS IRTEYCBHNARY R A NGRS h AR Re A T RAg IngulaggEansk s o

cross-sectionabvigivegitasc ar ayafftioerthiggrated circuit packaging system, in a completed phase of
manufacturing. I%II% %‘3 is a flow chagt of f methoéi of manufacture of an Lntﬁ%%ged circuit packaging

A Cross-scctiona &5 FRBH RIS E CRRRY ﬁCPqIﬁE

) . ) VIEW
system in an embodiment of the present invention. B
INVENTION forming phase of manufacturing.

FIG. 17 is a cross-sectional view of an array of an integrated circuit packaging
system, in a completed phase of manufacturing.

FIG. 18 is a cross-sectional view of a through silicon via wafer assembly, in a die
mounting phase of manufacturing.

FIG. 19 is a cross-sectional view of a through silicon via wafer assembly, in a wire
lock application phase of manufacturing.

FIG. 20 is a cross-sectional view of a through silicon via wafer assembly, in a
singulation phase of manufacturing.

FIG. 21 is a cross-sectional view of a through silicon via wafer, in a separation phase
of manufacturing.

FIG. 22 is a cross-sectional view of a top package array, in a molding phase of
manufacturing.

FIG. 23 is a cross-sectional view of an upper package assembly, in a mounting phase
of manufacturing.

FIG. 24 is a cross-sectional view of an upper package assembly, in the interconnect
forming phase of manufacturing.

FIG. 25 is a cross-sectional view of an array of the integrated circuit packaging
system, in a completed phase of manufacturing.

FIG. 26 is a flow chart of a method of manufacture of an integrated circuit

packaging system in an 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 make and use the invention. It is to be understood that other embodiments would
be evident based on the present disclosure, and that system, process, or mechanical changes

may be made without departing from the scope of the present invention.



The following embodiments are described in sufficient detail to enable those skilled in the art to make and
use the invention. It is to be understood that other embodiments would be evident based on the present
disclosure, and that system, process, or mechanical changes may be made without departing from the
scope of the present invention. In the following description, numerous specific details are given to
provide a thorough ulidérstéeiliingaf dasimiientionmasweveecitfivildalapparenethin tievileeation may be
practiced Wit@%&&@ﬁ%ﬁ&?&&ﬁéﬁn‘é@ﬁfﬁ- iHvards!. teraveid oRsaurig hs-aresenthinYe el sane
well-known circuits, system configurations, and_process steps are not disclosed in detail. . The
drawings shdWiRGLiftsbtiaHhorrRe diistdrpise Leorigruithobtdne HoPIs sy dHiPparticularly,
some of the dinensignimrenfatithiclaykyeafl pregantaiion, and arecshowepexaggerated lissdhardrawing
FIGs. Similar] / aellthough 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 orierfibgidrawings yhwregrpmhiplenentboldita srtts arardlisolodegrapendeseribael, thaving some

features in C%E!ﬂi@%dfoﬁa?!ﬁﬂ%@{“é&@é%foﬁqwl&%ﬁéﬁk@&sdﬁécf&?tiﬁ@ ,cmﬁycmseaﬁmiﬁ%ﬁe&%of, similar
and like features one to another will ordinarily be described with similar reference numerals, The

embodimentsHaVE BA&FF TN R BE Frat @ bbdimaitileg¥oplihansh dbiménts dictha L wingelobf descriptive
convenience @ké dréeswiptivandectinyndver altyiathelcsighndic amoedopiptiovidediaiasonsfbittig present
invention. 1, Ff. SXBOSIQNUIRARSS, e etm, horizontal, a5 tised harsins,defined as a plane parallel
to the plane or surface dttrie roug ’sﬁlcon via mterpose?, regar?]le s°0f ItS oriéntation. The term
"vertical" refers to a dWeationubansemahodiaetssthre HodksedadngsdesstibiedinedinBetens; atheas'above”,
“below”, "botiQmimstoRs: Sty (AS MosidemaldioRidbariniioWahd CHRRRIenAuRThARS, Yhder", are
defined with respect to the horizontal plane, as shown in the figures. The term "on" means that there is
direct contacf“b%%%%é‘?f‘%‘l@m‘éﬂ’ﬁéo\ﬁﬂﬂtg% I RTEiHY Psrdssribed withsipail spiERSs s used herein
includes depasitiembbditatariahorephaionasitic pattarisgbedpesisyeccave loptoenteeichingacleaning,
and/or remoug,of the matcrial, o' pholoresist 8 tedulied n forming  deseried siiugture, o, Referring
now to FIG. fn ftlhereln 1S°ShBWIT & cross-sectional view of an im egra%ed dircdl pac]l%aglng system 100 with
package-on-packdgbntadkirgioniz firssambudifvent of the present invention. The cross-sectional view of
the integrated circuitjpa 131! %ﬂ?&é@%\é’@rﬁa‘ﬁ%ﬁ%ﬂ@’Q@%@&%&Eﬂ?ﬂ%ﬂ%@%&sﬁﬁ?ﬁ%e package
102, such as a die up plastic ball grid array (PBGA), having a base integrated circuit die 104 mounted on
a componentP@fddel 08 & RiapstriieUtse of thRet §Ha‘%‘°f@8¥’§u8ﬁeé%°éefarfﬁﬁa&fge§%’§tﬂé%e or ceramic
substrate, hasri2:gystam Bidackhl vathodias <R eouplirgtkontagisndicdiontth@systonsids 340 to the
contacts 114 pn th mponent side 106. The base,infegrated circuit die 104 may he mounted on the
component sf%gule(% b;e/rarﬁ’asaﬁésﬁe 1 %YesUckl?eaﬁs)% ’die% g{tt%rgh’ m{e(l)f)el’ialfq’lde Efeé}éric%ﬁ?ﬁé% nnects 118,
such as bondhites, mweouplerties’ baseintegdateticiicaic diefhed votthegontdetthd hargttae component
side 106. A %@JQ&%?%WQQ%@Q%.121@1@1%9‘7&?‘101%&@4@&% fese; inkqarated qircHitgie 104, the

electrical interconnects 118, and a portion of the component side 106. Some of the contacts 114 on the

component sfAEMEDE PN BIGEYEREE Matelddlstem interconnects 122, such as solder balls, solder bumps,

solder columns, or sthgt ermpprevayibe’ formed midharcatactspbidiof tTensysienorspledtdiwf the

substrate 108. The.system interc&erllre]facts 122 mgggbe §IectricaII1¥d?onnecte to tn(}ae contactIs 114 on the
&1 of; o

tte cxXposure [0} ent, et aning, a I TCINOV of materia
component SP&G f&lg, the base’in egral% Circui 2, orda compination there

photoresist as required in forming a described structure.

Referring now to FIG. 1, therein is shown a cross-sectional view of an integrated
circuit packaging system 100 with package-on-package stacking, in a first embodiment of the
present invention. The cross-sectional view of the integrated circuit packaging system 100
with package-on-package stacking depicts a base package 102, such as a die up plastic ball
grid array (PBGA), having a base integrated circuit die 104 mounted on a component side

106 of a substrate 108.



A top package 124 may include stacked interconnects 126, such as solder balls, solder columns, or stud
bumps. A through silicon via interposer 128, such as an integrated circuit die having through silicon vias
130 may be coupled to the stacked interconnects 126. The through silicon via interposer 128 may have
an active side 132 and a back side 134. The active side 132 of the through silicon via interposer 128 may
include integrated ciretiiggHateshiwiich as a hisiaeketisitatsratsarameusubitarsdanayeemedated on the

active side 132byi{he, adhesiveubliRe ThaRiScticahintersrrnesis. 1% Rancespiethe stacked integrated
circuit die 136 to the through silicon vias 130 on the active side 132. The resulting circuit may electrically

connect the SAPRABFHEIGTEY dbehttidess e isroudn SHoBaN R menpeser Iacamemstt integrated
circuit die 104idtheosystamaiitiericonnecisch2R aati@atachbinaiian. thereof. A top package body 138 may be

formed by molding ap,epoxy rlrrllgelggnl%lggrsn Pémd to en 1g§r])§t¢!,ate the stackeiglsﬁ%gZr rated ci;cttéi& die 136, the

electrical interconnects 1%, as well as the active Side and vertical side of thnée%?ough silicon via

interposer 1281 PHeltopiddekhgedis 138 tadhesehwdigok siltel 484 omindethbatsgpreiieodads interposer

128 exposed; #hhas keerpdiscovrredsthatdhadar pagkage d24man ieducmdheothicess, ahthe integrated
circuit packaging system 100 by removing the necessi(% for a substrate on the top package 124. The

through silichRAE R SfdBe &P TPEN My idFol e SPattl dhfng R I TR IR SRR ESH skt HhE top
package 124rtanathexgigvices. The top package 124 and the base

System interconnects 122, such as solder balls, solder bumps, solder columns, or
stud bumps, may be formed on the contacts 114 of the system side 110 of the substrate 108.
The system interconnects 122 may be electrically connected to the contacts 114 on the
component side 106, the base integrated circuit die 104, or a combination thereof.

A top package 124 may include stacked interconnects 126, such as solder balls,
solder columns, or stud bumps. A through silicon via interposer 128, such as an integrated
circuit die having through silicon vias 130 may be coupled to the stacked interconnects 126.
The through silicon via interposer 128 may have an active side 132 and a back side 134. The
active side 132 of the through silicon via interposer 128 may include integrated circuits (not
shown).

A stacked integrated circuit die 136 may be mounted on the active side 132 by the
adhesive 116. The electrical interconnects 118 may couple the stacked integrated circuit die
136 to the through silicon vias 130 on the active side 132. The resulting circuit may
electrically connect the stacked integrated circuit die 136, the through silicon via interposer
128, the base integrated circuit die 104, the system interconnects 122, or a combination
thereof.

A top package body 138 may be formed by molding an epoxy molding compound to
encapsulate the stacked integrated circuit die 136, the electrical interconnects 118, as well as
the active side 132 and vertical sides 140 of the through silicon via interposer 128. The top
package body 138 leaves the back side 134 of the through silicon via interposer 128 exposed.

It has been discovered that the top package 124 may reduce the thickness of the
integrated circuit packaging system 100 by removing the necessity for a substrate on the top
package 124. The through silicon via interposer 128 may provide an attaching surface to

electrically connect the top package 124 to other devices. The top package 124 and the base



package 102 can be tested prior to assembly, which improves manufacturing yields and reduces the cost.
The number and location of the stacked integrated circuit die 136 and the base integrated circuit die 104
is an example only and other configurations are possible. In each case multiple die may be stacked within
the packages. Referring now to FIG. 2, therein is shown a cross-sectional view of an integrated circuit
packaging syeteageotPwicanphekagiedopripadkageestickingidn anpeemndneambecitriaatiofldieapfesent
invention. Thg giessasegtignal view of the integrated circuit packaging system 200 depicts a base
package 202 having the base inter%gated circuit die 104 mounted on the component side 106 of the

substrate 108. The stiebtatolscation ok Baaiarkstt ainsitede Brutimib 8 st PAss the system
side 110 withitbhenias ditéhcalipling thenceniagts ddl4 endthesysiefipsigeds Orégpthadontacigd 14 on the
component side 1019%%1}%%11?% iggesggqgggvtvzliﬁ%uthieie%%? may be mounted on the component side 106 by

the adhesivecfi%l,nsu as af%% attacfw material. P geeslectrical interconnects 118, such as bond

wires, may couple thBdbeis@gmeyrindd Giréuibeliein 04she teacomtacts tianloriceot ompuesatedide 106. The

stacked intereppnegisikafheSUSh /260108H B@@ﬁag%o&%a%&l%g‘ﬂ%ﬁﬁg%mﬁa%m%’emﬁéldﬁﬁ‘em%lf'nted on the
contacts 114 of the component side 106 as well. A molded base package body 204 may encapsulate the

base integratdd RiFEERt Hiec1on- thieSrostricatnndras s 1azated SEREBRRKAS RS MIER 15, and a
portion of thedepirtipanemdesiclekkgs . Moneahfheheaniaciaddrdian thevtomparnanimsigeciO6nramain exposed
but the top of the stacked interconnec 6 may protrude through the molded base package body 204 for
further conne%%%%?nenksl{aﬁggg?e%: Fﬁl?esr%%%r?g%ts 122, such as solder balls, solder bumps, solder
columns, or stud burips sabaiyate ¥nechan tHencoatasedsiie of treagystapsside haOtsf shigesubstrate 108.

The system i&*@éﬁ@@%ﬁ&%ﬂ@%i@@@&%ﬁﬁ iﬁﬁ"&oﬁ%@&%f@%%@%ﬁ%ﬂ%@&% 1¢ @nibesemponent side
106, the base integrated circuit die 104, or the combination thereof A top package 206 may be

coupled to thé!1&t8BKBE SAIreBTMatds 1% BiethestHstr A< damividisnt@t B Pa suatidradhen integrated
circuit die, haxingdhenthravghogilichan adasil 30 Kouptadda thestackedidntarconnects 126. The through

silicon via interposer, 128 have the active side 132 and the back side The active side 132 of the
through aiicon via IS BF g Hshy I L B e Lrouiny e PE AR T e
circuit die 136iraaydie ixbimtedcontabie bictive hideon@2risytthideaditeSivestatkedinewiteital Aterconnects

118 may couplethe SfackefinteaiefediGHatHiIGud BGHRLNE A IRUABLSILENN ViRT dntRan ingactive side

132. The resulting circuit may electrically connect the stacked integrated circuit die 136, the through
silicon via intd1HEeEPIFA! il HASSTrtelrardertdrd it i@ rbas e &y LA mtErcunHES P or a

combination ih&lgeﬁlfsd circuit die 104, the electrical interconnects 118, the stacked interconnects 126, and
a portion of the component side 106. None of the contacts 114 on the component side 106
remain exposed but the top of the stacked interconnects 126 may protrude through the
molded base package body 204 for further connection.

The system interconnects 122, such as solder balls, solder bumps, solder columns, or
stud bumps, may be formed on the contacts 114 of the system side 110 of the substrate 108.
The system interconnects 122 may be electrically connected to the contacts 114 on the
component side 106, the base integrated circuit die 104, or the combination thereof.

A top package 206 may be coupled to the stacked interconnects 126 by the through
silicon via interposer 128, such as an integrated circuit die, having the through silicon vias
130 coupled to the stacked interconnects 126. The through silicon via interposer 128 may
have the active side 132 and the back side 134. The active side 132 of the through silicon via
interposer 128 may include integrated circuits (not shown).

The stacked integrated circuit die 136 may be mounted on the active side 132 by the

adhesive 116. The electrical interconnects 118 may couple the stacked integrated circuit die



The top package body 138 may be formed by molding an epoxy molding compound to encapsulate the
stacked integrated circuit die 136, the electrical interconnects 118, as well as the active side 132 and the
vertical sides 140 of the through silicon via interposer 128. The top package body 138 leaves the back
side 134 of the through silicon via interposer 128 exposed. The top package 206 and the base
package 202 léanthethe sterdyshositis assn by vemidhe napliasexsdn dddfategriregwisiRl s leidt ratices the cost.

It has been digcaverad Batdy @RGaRING the:stackesiierconse cis krR yithimdbe meldeehbase package
body 204, the fragility of the packages may be reduced prior to assembly. Referring now to FIG. 3,

therein is shol@fr 4 QESSSREHBRSHVIERIBF A Hibglitet LB GHORAGHY 'Syst8hf SrRitAton

package-on-piagkeje stacking, in a third embodiment of the present invention. The cross-sectional view of
the integrated circuit.gackaging syste depicts.a ba ackage 302, such as a die down plastic ball
ity (PBOA), LS e e RS b ST CA 06, of o
substrate 306ohairywEobeniagked intPretsdissivrited B0E3 6s tlahedgs @itahmiereormnasttrdid af webamic

substrate, hagthe sysiegiasigelha W@Qéﬁféﬂiﬁﬁéﬁa@%@ﬂﬁrgﬁglﬁﬁﬁ%ﬁ%%ﬂe the systgin side 110 to
the contacts 114 on the component side 106. The base inteég%rﬂr?ted circuit die 304 may be mounted on the

component si® R#Easy Pretudrsicayes Bedrak side té shdh HigtehalirPan Rcered dofvn position.
The electricakipigeconnects 118, such as bond wires, may couple the base integrated circuit die 304 to
the contacts 114 on the system, side 110 t the openin he malded base package pody 120 may
encapsuiate the hasd ST AIBA A AT T e a e e B R e
component sideichOBnSorae inhEagontacyseids Ao e riorrsht ibies Toeurdisraiveeedobeedy The

system intercpRGRLS he Ziuch @ﬁé@&‘ﬁé&_@'@é%ﬁﬁfnbﬂf@%lﬁglﬂﬁﬁs%okyﬁ'@M% OJOEE“Q@HVH{&S, may be
formed on the contacts 114 of the system side 110 of the substrate 108. The system interconnects 122

may be electf@gI§ eehite Ardrasr tE i adecsd BE 1hasegRibonent side 106, the base integrated circuit
die 104, or a combinRttsirthetest. to FIGT e tapepackagevh24doay daglunte thewstackethisgereannects 126,
such as solder bals, splder colymnsydr,siid bumps, The hrough silicon via nferpessr, 128, puch as an
integrated circuit igaha\ﬁnggt??’e ﬁwoug SHichn vias 138 ma§ebe couﬁl’eé1 {0 the stacked interconnects
126. The throbghrsikobinvdationelhoseest 28ctiraplhave o chadiversickci8gitgndlimngagkisitié0034. The
active side 132ofthentRigugh.silisen ¥&HQ@£Q@§QB@3§IQ§QM paglude AH%@&(M@erﬁg(Qgss%ﬂown)-

side

The stacked integrated circuit die 136 may be mounted on the active 132 by the adhesive 116. The
electrical intetUBAAECSIIHE gy ¥basIEAS StdBrREq T HEdTh R D3 tHE P08 RSilicon vias
130 on the acip¢giside 132. The resulting circuit may electrically connect the stacked integrated circuit die
136, the through S|!|ﬁ<1)ens\6bast|n¥gr§&se{m 2218g ghﬁ bas mtg@;%ed circuit.die 304 th}? system interconnects

. bstrat . SySt
122, or a combination thereot. e top pachglélee 50 é)rmcgyr/a e formed %y Mo (?lrslﬁsaeﬁnepoxy

molding compdardtovehchpsidatel Thevsphiokebleiatatprettet ¢irouihdiosias sthe i@ ttribaldpntadonnects 118,

as well as thg acfiyeRids andithe yertiealsides L 40.0h g franan siliconbYiaRIRERQ3EHA 28. The top
package body 138 leaves the back side 134 of the through silicon via interposer 128 exposed.
component side 106 by the adhesive 116, such as a die attach material, in an active side down

position.

The electrical interconnects 118, such as bond wires, may couple the base integrated
circuit die 304 to the contacts 114 on the system side 110 through the opening. The molded
base package body 120 may encapsulate the base integrated circuit die 304, the electrical
interconnects 118, and a portion of the component side 106. Some of the contacts 114 on the
component side 106 remain exposed.

The system interconnects 122, such as solder balls, solder bumps, solder columns, or
stud bumps, may be formed on the contacts 114 of the system side 110 of the substrate 108.
The system interconnects 122 may be electrically connected to the contacts 114 on the

component side 106, the base integrated circuit die 104, or a combination thereof.



Referring now to FIG. 4, therein is shown a cross-sectional view of an integrated circuit packaging system
400 with package-on-package stacking, in a fourth embodiment of the present invention. The
cross-sectional view of the integrated circuit packaging system 400 depicts the base package 102 with a
top package 402 coupled to the contacts 114 on the component side 106 of the substrate 108 by the
stacked interconnectEhe2@p packpee i8p prokagedo 2hmapdkeduiéchrnaeackebintereonnedds126, such as

solder balls, s@jgerSRINBRNAHsSHdsRIdMHS Eh@”ﬂ@r@%}l&l%iﬁﬁ%ﬁ/iﬁdmﬁé 8f 128, slshaasan integrated
circuit die, having the through silicon vias 130 may be coupled to the stacked interconnects 126. The

through silicdf SRt FFSLErdo83viny M Rk ctiliegigds 35 G Agnke reuRshe 149 sAskedctive side
132 of the thraugtosiiconi2ia inienhessh kAR onaydnclegesiitepsatad airatlits (oitvsholw)32 andA stacked
integrated circuit die 404, such as a flip chip igtegrated circuit die, may be mounted on th tive side 132
by ohip nterc A AB At A e IR ks it A T e ) MR and the
stacked integritatheitcuiewie @oystipha)stacked integrated circuit die 404 may be coupled through the

FthUgh silic.on yias 130 qadhe %@gﬁé@&&@@di@h@é@ﬁ%i@nﬁﬁﬁ%%ﬁq@!ﬁﬁ@%@ @%Bﬁ%éhe stacked
integrated circuit die 404, the through silicon via interposer 128, the base integrated circuit die 104, the

system interctifitiées!192Th; elessrpliatEtnersdk! 8 mayrrupdp adiakel ieEgas8 ey bli%ormed by
molding an epaxysnileitgoogmpidona Nt psulate thaistackiedlipte gnated ittt dieulB3madne electrical
interconnects 118, as well as the active side 132 and the vertical sides 140 qgf the through silicon via
inorposer 18 L T S S e L A A, terposer
128 exposedl128, tiRebessingtarpietb FICitsdithdfdinthe shiswm antasssnselctibihl vienwcomimiieyrated circuit
packaging sygiepy 00 with package-on-package stacking, in a fifth embodiment of the present invention.
The cross-sectional view of the integrated circuit packaging system 500 depicts the base package 102
with a top package 50%°¢oRBEY r%f@%éﬁ%d@@/ PeABmtQeBINHBIREI o 108 BREHESAState 108 by
the stacked inteicapnasts th26tacked Thtegtap Ppaickageid020may dickidsl ihestacked Nt@reonvrCcts 126,
such as solder halls, solder mns, or stud bu The. through silicon via interposer.128, such as an
tegratod G Ravily RSl heon L4l e S Y AR b onnects
126. The throoprsiliesn bedyinkéSplosers 188 haaky kidvel Bechdtivahsidghl SPicandvihaberpksside2834. The
active side 1%%)%@59@ through silicon via interposer 128 may include integrated circuits (not shown). A
stacked integrated package 504 may be mounted on the active side 132 by the adhesive 116. The
stacked integrated pBEkEGBS0AY S0CH Asa PSSt Dty hfray; Prskopd Ajticd 7 A6 Hetvn
configurationcriheactivagidetdad200 withhadtagked pategsataacpagkage Mdimaybinttiee afstacked
substrate 50 substaplth%g%ts(;mllls}{eto the substr?te 108{ ghfgthg base packa 3&02. A stgf\ k%gntegrated

C
circuit die 50 ﬁ%}elsﬁré mounted on t rgsssfglecﬁ?é)gasdbes‘?rg a %Callr ﬁg Ve 1165 Phe electrical

interconnectsldfiginthy bawphedirestitkadtintegratedleige b dieoBp8ddalibestatkets dUBstrathe506. An

integrated pagkags, Bady;d 10 BAMLSIMMES By PR g R nalding Famnegnd on the stacked integrated
circuit die 508, the stacked substrate 506, and the electrical interconnects 118.
The top package 402 may include the stacked interconnects 126, such as solder

balls, solder columns, or stud bumps. The through silicon via interposer 128, such as an
integrated circuit die, having the through silicon vias 130 may be coupled to the stacked
interconnects 126. The through silicon via interposer 128 may have the active side 132 and
the back side 134. The active side 132 of the through silicon via interposer 128 may include
integrated circuits (not shown).

A stacked integrated circuit die 404, such as a flip chip integrated circuit die, may be
mounted on the active side 132 by chip interconnects 406. An underfill material 408 may be
applied between the active side 132 and the stacked integrated circuit die 404. The stacked
integrated circuit die 404 may be coupled through the through silicon vias 130 on the active

side 132. The resulting circuit may electrically connect the stacked integrated circuit die 404,

10



The stacked integrated package 504 may be coupled by the electrical interconnects 118 to the through
silicon vias 130 on the active side 132. The resulting circuit may electrically connect the stacked
integrated circuit die 508, the through silicon via interposer 128, the base integrated circuit die 104, the
system interconnects 122, or a combination thereof. The top package body 138 may be formed by
molding an epex{hrmtdirigicompaumdictoeaicdgsultie asesinierenicihteigraliedieirift die $38¢ethe electrical

interconnectgtd 8, aswellas the attivia sige ihddqnd the vertical sides 140 of the through silicon via
interposer 128. The top packa&e9 body 138 leaves the back side 134 of the through silicon via interposer

128 exposed. RERSIARPACKHLD Herts. 183 tmavehn 9rama\by RerBrs ey aroldRestomP Mihrated circuit
packaging systenedpoiandtih sakiagenneepackagenstaieking, incaisvitiv@ribadimesntsof thenprasent invention.

The cross-sectignal view.qf integrated _circui agi stem 600 depicts the b ckage 102
with 2 o pack e e T o T B bR T2 e 208 by
the stacked iteerpenkaeet8otlipel38 leayhe thsphaakkedse 16620Mmey itehudl shéecetackedtmnercoradcts 126,
such as soldeg hally, solder columns, or stud bumps. The through silicon via interposer 128, such as an

integrated circuit die, having the through silicon vias 130 may be coupled to the stacked interconnects
126. The through siliBSFHASARYHESERE 2B ey have IRRmMATAsSRs o8 vl PRRSHECI34. The
active side 13z wiithsckappngly sdiadovisiiniekpagenild3daaay Melkice, itediakadndsdiis (ootizhown).

An additional facoyoh silieon ininispassr 80f mav e coupled toithe hroudh, silican yia igggrposer 128
by interposerplrmserconneclts 606, such as solder balls or solder gumps.ull Bi5dditional ﬁroug silicon via
interposer 604epiciy the ehsetrechihzedAReetddatdotheathansghsikoopledatonter sostact2Bl 4lva Hase integrated
circuit die 104, % SuRIGH N6 IARPEAISHE21 B 1§ eembinationLhesgrk. (£ Byough silicon via interposer
stack 608 may provide an array of the through silicon via interposer 128 within the top package 602.

The top package body'd 38PrRATKBE foHh By HIgfsinEcat ey EeRG o rBodhd t85en&diBsulate the
additional threalgh sili¢encuianinte rposan Godnih elintetpose Hlkeoaorinaatsrpdir a3syvellcsdheanactive side

132 and the vertical sides 140. of the through silicon via inter r 128. The top,packa ody 138 leaves
o back Sice T B e T oclon A T 0oLt B B o (o MR s tree o
the through siliceervigdistéPoodée UagugrFiitrprnaathrtsugasillé8rman haterposmtistaskec0% ing understood

j[hat this is aﬁ@@i&?@d@ﬂ'éf@ﬁﬂ@a@ﬂﬁ%@@é @WB@MF@%H@H% %&%&ﬁﬂ@sgﬂtﬁf@%iﬁgﬁ&ou_m be
implemented. It has been discovered that the through silicon via interposer stack 608 may provide very
short interconM&tEA G B9 SRYR- of 1 to Sum through the interposer interconnects 606. The

through silicon via interpased sitack 668 plskaad oS aligy Bzennplimizationefacielcddnpsovgmeant and

significant performan cllfhan ement. It.has, alsoheen %iscove ed.that the use of the through silicon
i ntorpose SSCR B0 il 0 T2 il BB A TR G bancwicth
while reducingpplosden dteptdolersdofgestiotheathThdivedulced Interconnect length proportionally reduces

the line impedance V?HUCB?&EQ& Iﬂﬁégr%ted package 504 may include a stacked substrate 506,
substantially similar to the substrate 108 of the base package 102. A stacked integrated circuit
die 508 may be mounted on the stacked substrate 506 by the adhesive 116. The electrical
interconnects 118 may couple the stacked integrated circuit die 508 to the stacked substrate
506. An integrated package body 510 may be formed by applying a molding compound on
the stacked integrated circuit die 508, the stacked substrate 506, and the electrical
interconnects 118.

The stacked integrated package 504 may be coupled by the electrical interconnects
118 to the through silicon vias 130 on the active side 132. The resulting circuit may
electrically connect the stacked integrated circuit die 508, the through silicon via interposer
128, the base integrated circuit die 104, the system interconnects 122, or a combination

thereof.
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Referring now to FIG. 7, therein is shown a cross-sectional view of an integrated circuit packaging system
700 with package-on-package stacking, in a seventh embodiment of the present invention. The
cross-sectional view of the integrated circuit packaging system 700 depicts a base package 702 with the
top package 402 coupled to the contacts 114 on the component side 106 of the substrate 108 by the
stacked interconnectEhe2ep packaggebpdisé3gankage fronahhy inddide w saewyinteldragegmirevitdie 704,

such as a flipchippiearaiad giraw diecaupla i@ the coniaciadidanihie-6rePeNeR! aide. 106 of the
substrate 108 b)éﬁthe chip interconnects 406. The molded base package body 120 may optionally

encapsulate M52 R Air Rt R g Abadasd Thi thedPeoraietts oy a e s fiftmaterial 408, and
a portion of the canrieadidside 8l GaySorme ik the donsacts fhkddoodhie dicopornenisigesdOb2emain
exposed. Tf(l)(;:et p package 402 may include the stacked interconnects 126. The through silicon via
interposer 1Ze§fpsuc 1 as an integrated circuit die, having the through silicon vias 130 may be coupled to
the stacked interconRe&yin2a10vhte thigughtilietnivishinterpeses-sodimmal Heweothm astheeatidle 132 and
the back side:{3d: phaastyeids k39 Wiﬂ@%é&(%%h%iﬂ%’%é’ igNtRIPAser 448 Mavonalegieintegrated
circuits (not shown).  The stacked integrated circuit die 404 may be mounted on the active side 132 by
the chip interdriTEGR ADEM e TR MSHena ¥es sl Bussrir a sathraskrgivzadtva G 132 and
the stacked iatpgrated cissuipaieadO4 0T hetktaakpthitageated coguidie 44comachel couplerkthrough the
through silicon vias 130.gn ive side 1 he, resulting circuit ma trically connect the stacked
integrated cir%%%pg%eitosia?kfggtﬁifgu%ﬁuéﬁ%%%%%éggxﬁgfp%%%regigt,efﬁ%n %{:syse(-i;n egrated circuit die 704, the
system interconnectd 1@ 2ppackegnsitation tislodd. the sqpledopniproragdsbbfy 183 mayadeformed by

_molding an epaxy mﬁigﬂ%mmg%m@ &Hﬁﬁ@%@%ﬁ@gﬁ@ﬁlﬁ%ﬁ iﬂEeQ{@ S Cir o @i?cl%%@g‘i?e eIe_ctricaI
interconnects 118, as well as the active side 132 and the vertical sides 140 of the throué%h silicon via

interposer 128t 4oty PYaY Pssheaiias tHeBarRsitld 1% dietse iR &itiaRketh interposer

128 exposedintercor@farrirng MDie tarbigh 8litharein ivahown @Lassiaretinnakiiewiaé andniegrated circuit

packaging system 800 with package-on-pa tacking, in.an eighth embodiment of the present
vention. T e e e T T R SRS RA 06 B T e
package 702iwitraied togypadkagé®02 coupled to the contacts 114 on the component side 106 of the

substrate 108 by the glagkadJMEIEANACRILGEvia indh@AdHNALIERUGNRUCAN wia iigrapser 604

may be electrically connected to the through silicon via interposer 128, the base integrated circuit die 704,
the system intEBnhactB aPosrat Sph i fARGITtHRIEP ects Reritg HOWAYIE IR, thePkifis shown a
cross-sectionalijswraé adsegmanhoughbiiaugh siliseipvianseiandOss sleatiemposimeridabtihe present
invention. Th%%%-%%%gongj view of a se e%eof the tk}ﬁ?e%?eﬁlhgon Vt'ad\{\éaf?&?o%edes@'s%?na through

.- . n da 1nteg)oser base II'CU%
silicon via wafer mounted on a carrier 904, such as a'w support frame or ‘a tape.

interconnects 122, or a combination thereof. A through silicon via interposer stack 608 may
provide an array of the through silicon via interposer 128 within the top package 602.

The top package body 138 may be formed by molding an epoxy molding compound
to encapsulate the additional through silicon via interposer 604, the interposer interconnects
606, as well as the active side 132 and the vertical sides 140 of the through silicon via
interposer 128. The top package body 138 leaves the back side 134 of the through silicon via
interposer 128 exposed.

While the FIG. 6 shows three of the through silicon via interposer 128 forming the
through silicon via interposer stack 608, it is understood that this is an example only and a
different number of the through silicon via interposer 128 could be implemented. It has been
discovered that the through silicon via interposer stack 608 may provide very short

interconnect lengths, in the range of 1 to Sum through the interposer interconnects 606. The
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The through silicon via wafer 902 may have integrated circuitry disposed on the active side 132. Circuit
traces 906 may couple the integrated circuits (not shown) to the through silicon vias 130 for distribution to
the back side 134 allowing further attachment. Referring now to FIG. 10, therein is shown a
cross-sectional view of a through silicon via wafer 1000, in a singulation phase of manufacturing. The
cross-sectiorfaresely stitea thirougkesitistn siakvafSr abooadlepictdia wiaferopdmzptounted pilthe carrier

904. The waiskHRR Ry Aavethpetrsarah stitancuiasyt 30 coupled between the circuit traces 906
on the active side 132 and the circuit traces 906 on the back side 134. A singulation device 1004, such as

a saw or a shear, mdy e Remedisrerren o s 4%5rolf oty eh Sl st SN TR REsidser 128 while
mounted on s caitiehOOderposeRiaferringdacvede pleyidds theheindiahonissmictossssedionalview of a

first top packa assemvtv)&( %)108"1&)@661 iem untigtg @Qase of q&ufacturg@qéﬂgg cross-secﬁonal view of

. h Tt
the first top p%tc glgl]]é B8Sem 1]1§ Sdé);s)?(%%s g[)heegroupeor he t roﬁé Y sificon Via u?%?ﬁoé%llra 28 mounted

on the carrier@gestthe lstadkeddateqredeel tdribgitadies136 may be positioned on the through silicon via

interposer 128. The @@?@ﬁh@rﬂ&@tﬁ‘ﬁ(ﬁeﬁa@ﬁyﬁﬁ Q%WJQ%E@@«!Q%WGEWG?ziﬁtﬁ{tfégl%?édlm and the
stacked integrated circuit die 136. Referring now to FIG. 12, therein is shown cross-sectional view of

a second topPEEKAGEXA80E I RI08, T RS S50 IRAGKIBE S S RE R AT TE R ERd I O ectional
view of the setopdsiap ipackage Rssemblyet200idapicts theifitsiriop packagechssapdiiyehi @00having the
electrical interconpects 118 coupl etween the stacked | rated.circulit die 136 the,through
Ciicon vias T30 S ThEoba e At il e p g O TS S5 B0 Sown o
cross-sectiorzinviencof sdthifeh tofplratibageate® mtile 38ORedriniesegparatiol?phase of manufacturing. The

cross-sectional view T’ﬁé%s@‘}{&i@@epﬁ@k&%e ﬁ\%ﬁﬁ‘i@Q'Ma%g’%e%?ﬂ&t%ﬁ@%tsﬁ‘éoﬂﬂ,t%w%‘ﬁ@% assembly

1200 having been separated while attached to the carrier 904. A separation distance 1302 is sufficient
to provide a rMBRIAE ERLEANET Bt SRGHIGUGR SATtYTSVIA Trit8ri5sEt R ATS HEC PSR distance
1302 may bespbewitked 08ithpuhecohqyingtbentrtaugbesiliien miadedespaserskhl8 oM th caager 904.
Referring now to FIG 14, therein is shown. a cross:sectional vi f a top package arr 400, in a
molding phasB BT HIAISHAG. Dhe fioud SRt i or s T SRR T e dBire =
molding compodaitill aeRfiotHed andenpenponlafahtheothpough silicdPovizpinterpbsemnthes, ltheostacked

integrated cirglit glie,d 36+ 3d 106 RiggiRicabitarconnects 118. Only the back side 134 of the through

silicon via interposers 128 is exposed from the molding compound 1402 because it is blocked by the
i € 1o ackage may 1mclude the stacked mterconnects . € throu S1l1con
carrier 904. The top package 402 may include the stacked int ts 126. The through sil

via interposer 128, such as an integrated circuit die, having the through silicon vias 130 may
be coupled to the stacked interconnects 126. The through silicon via interposer 128 may have
the active side 132 and the back side 134. The active side 132 of the through silicon via
interposer 128 may include integrated circuits (not shown).

The stacked integrated circuit die 404 may be mounted on the active side 132 by the
chip interconnects 406. The underfill material 408 may be applied between the active side
132 and the stacked integrated circuit die 404. The stacked integrated circuit die 404 may be
coupled through the through silicon vias 130 on the active side 132. The resulting circuit may
electrically connect the stacked integrated circuit die 404, the through silicon via interposer
128, the base integrated circuit die 704, the system interconnects 122, or a combination
thereof.

The top package body 138 may be formed by molding an epoxy molding compound
to encapsulate the stacked integrated circuit die 136, the electrical interconnects 118, as well

as the active side 132 and the vertical sides 140 of the through silicon via interposer 128. The

13



Referring now to FIG. 15, therein is shown a cross-sectional view of an upper package assembly1500, in
a singulation and mounting phase of manufacturing. The cross-sectional view of the upper package
assembly1500 depicts an array of the top package 206 having been singulated form the top package
array 1400, of FIG. 14. Referring now to FIG. 16, therein is shown a cross-sectional view of an upper
package arraipn Gackage droihitd iofmaset benbirsdy pislesBéfahsreuthsiegingliToie droseseastiodBview of the
upper packagg&g@y 1600 depicts the top packages 124 formed by attaching the stacked interconnects
126. The top package is now ready to be tested and mounted. Referring now to FIG. 17, therein is
shown a cross-sectidHaFiaa PP Sy St AR ShRN Ci R Ha g H g S5 ™ 882 ] completed
phase of manifactyeicigginae pesssooation ahskave-ohthe rsayaiitihng, integraidchcntit packaging system
1700 depicts an array. of the.integrated circuit packaging system 100 in a completed state ready for
aaserbly on T He e B B L R B R RO 80 2
cross-sectiordapisesnihst kashroasghgsilfO8rih hafep asskrablQ02800piadateidatoniatig] bhaovetlsf

manufacturing, s Grogssserionak iealdhestBroug b silicamva yatetasgembly 1800, in an alternative
manufacturing process, depicts a through silicon via wafer 1802 having the stacked integrated circuit die
136 mounted by the Sffhadiidongisthroughiitlicon kiad HRBGP TP it i€ 496 QY 58BRFSHEAON the area

that will be singutateskin dllaser viamtasbseing2ste he T b Statkadsategraie dizirgoi, dire 13Gtae coupled to
the through sljli{:eoglohliacvt\éalf% 10§02 b bq?lgt%lrtleggr%%kinterconnects 118. The through silicon via wafer 1802
may be mounted on the carrier 804 in order o protect the back side 134 during processing. Referring

now to FIG. 19, therdinafisrgtzovaw dcckdes Sabeisialsvibonof actiesstigtiisilidomeviivasegraeyeribly 1900, in a

wire lock appﬂiﬁéﬁ@ﬂsﬁ[&%ﬁe«ﬁf\mﬁ? @fﬁ)‘}ﬁﬂr&ﬂ%nﬂ&@iﬁf&ﬁ%ﬁﬁ%ﬁlﬁ&%ﬂﬁ%ﬂfJH.‘?HQJ QHQEls%iéiﬁ?&ﬁlVia wafer
assembly 1900 depicts the thrOLrlﬁg silicon via wafer assembai 1800 having a protective layer 1902, such

as a wire locRfsiN rhateman iBhiied BAUHE sEisetival WisrcUlihddrs t rathrousRsilifARy AW FIG. 20,
therein is showD a@mss-sesianargew ot thougkrsiipprrviameade s aggembly 2000, in a singulation
phase of manufacturjﬂ% ¢ p(% ros l-sectionaelltvie%%f the Bg(/ou%hesrigt%%nc}/rig] vtvaf rass rr(l)blg 2000 depicts
the through silicon via warer §ssemqboilyl/ 1800 afer t éntaﬁ’roug Siiicon via water assam yli be has been
singulated byathigesindulbtforCaevicérda@e P06 mReforiig thovintegFi@d 2ircuiferaiot ishommwipahe

cross-sectionglyieisaf3 iU FHCAT IR NMATR Rd BRKRidSERARIRM PRAER Clmamdacturing. The

cross-sectional view of the through silicon via wafer 2100 depicts the singulated units of a top package

assembly 2102 havirtf 58&re SparQddvrife SiesiRdd (9B darrsi-otsaional iRy Kih a8 histance
1302 is sufficiarbtovpaovide aoomldingehanceh patsesnmeaciofing:lappackage-assamiehiesf2102. The

separation digiance 1307 may e providsd dkhout temoving e, p packade assgablies 2102 from the
carrier 904. e?e%rlng ROW to .22, thekein is'shown a cross-sectional view of a top package array
2200, in a molding pAasevefemHKfastuting: Thdherogh-séctionalsviél whthedtbe perekdigesiaeray 2200

depicts the mpdingygprpRampdhfarneshto eaclpse dhe stagkad.intesnted cHoutdialit; she wire lock
resin material 1902, which surrounds the electrical interconnects 118, and all of the surfaces of the

through silicot™\#HaHearpodes 13K kB3t theamarkasthert InayTiraapderhs o iesd (eI 8 tiPthe carrier

904. of the through silicon via interposer 128 while mounted on the carrier 904.

Referring now to FIG 11, therein is shown a cross-sectional view of a first top
package assembly 1100, in a die mounting phase of manufacturing. The cross-sectional view
of the first top package assembly 1100 depicts the group of the through silicon via interposer
128 mounted on the carrier 904. The stacked integrated circuit die 136 may be positioned on
the through silicon via interposer 128. The adhesive 116 may be applied between the through
silicon via interposer 128 and the stacked integrated circuit die 136.

Referring now to FIG. 12, therein is shown cross-sectional view of a second top
package assembly 1200, in a wire bonding phase of manufacturing. The cross-sectional view

of the second top package assembly 1200 depicts the first top package assembly 1100 having
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Referring now to FIG. 23, therein is shown a cross-sectional view of an upper package assembly 2300, in
a mounting phase of manufacturing. The cross-sectional view of the upper package assembly 2300

depicts an array of the top package 206 having been singulated form the top package array 2200, of FIG.
22. Referring now to FIG. 24, therein is shown a cross-sectional view of an upper package assembly

2400, in the ideriesiriedt ifderaimgaokabtS cfonmderiRetedn dher Hackedsisiseticshairievdisf ke uper package

assembly 2460 depicls (hedoriReckaoesd dddimest by altachipsthe stacked interconnects 126. The top
package is now ready to be tested and mounted. Referring now to FIG, 25, therein is shown a

cross-sectional vieviROFHarRRY dPth&inteh it it (R YU Raginty syiaml 198 Vit h  SHIPILB phase of
manufacturingackhe: crossise dtbon ainviewpafaioraptayeaifthainfeguaied Theuibpackaging dystem 100
depicts an ar f the integrated circuit aging.system 100 in a completed stat ready for
sserbly on Toe R e R R A ST SERBIT B 2w
chart of a mebhetsBoaiet walsuftathae tofthmcitedyrdiéd circuit packaging system in an embodiment of the

present invention. T@%éﬁ‘ﬁﬁﬁ%ﬁ 4R0RIRdletes; farmind@d W@%&ﬁ%@@ﬂ&i&[%@%&ﬂﬂ@mugh silicon
via interposer having a through silicon via; coupling a stacked integrated circuit die to the through silicon

via, and testif X8 Hak AR HeEPBiSEk 12802 Dsoirhniy gy sBsa ckiemad I BRIRGV [SEVItiRg Y substrate,
coupling a basaninviegratatrcirguiiiiien@ithatsyostrate sachiestingeéebase package in a block 2604; and
coupling a stacked Eé?err?%%n&% lgg%&emtnﬁetrg% pactia‘%e and the base packa%§ ailq &a blo% 2606. The

resulting method, process, apparatus, device, proguscz?an(?/gfog;sfé?%rﬁoflg s¥r1§?6h orwgra?ccoéf)—effective,

uncomplicatedrdyidhbP viars atilks ima lesffe of vennodrs e e rBrsinggly sepidonroberoostei ap laviasted by

adapting knoyyp, Qﬁﬂ%’aaxﬁglé’i& @Bﬁ%p%%@'%éﬁ‘ 'f@ﬁq@éf @fgﬁ&%p«&ma@%@age@gﬂlgﬁi'&mufacturmg
package-on-package stacking systems fully compatible with conventional manufacturing methods or
processes arBtRNBAGIgRLhe stagtdiirirshalsortaivtd<hiedstr the %@éﬁﬁ?ﬁéﬂ%‘ﬁ’@?ﬁ%ﬂiﬁ Saluably
supports andGamieebahestiis iddad tentoafhedicin gicostspsiaiplibsngespstedBoanhki Aedasing
performance. Th%s&ggg other ¥al%?(?lgeﬁﬁpetﬁts of the %esent invention consequently further the

004 : . :
state of the tec((:)ﬁlr?g%ngy to atfeast the next level. —~ “While the invention has been described in

conjunction with a SpdeifiapesvmiodElG: id To hereindisrstoo thatrmangcaiterhaiie sofmodifigations, and
variations will,he 2RPALRAHG these s Kilgd b arl %@QH&% R oreaAnedgSREPERD AscOrdingly, itis

intended to embrace all such alternatives, modifications, and variations that fall within the scope of the
included clairtfSURMMARSR! HthSRADRI ST MBS IR LHitham AR AR EF #0hgs are to be
interpreted inhavinUsiativeaad hmnlithiting petkse array 1400, of FIG. 14.

Referring now to FIG. 16, therein is shown a cross-sectional view of an upper
package array 1600, in an interconnect forming phase of manufacturing. The cross-sectional
view of the upper package array 1600 depicts the top packages 124 formed by attaching the
stacked interconnects 126. The top package is now ready to be tested and mounted.

Referring now to FIG. 17, therein is shown a cross-sectional view of an array of an
integrated circuit packaging system 1700, in a completed phase of manufacturing. The cross-
sectional view of the array of the integrated circuit packaging system 1700 depicts an array of
the integrated circuit packaging system 100 in a completed state and ready for assembly on
the next level system (not shown).

Referring now to FIG. 18, therein is shown a cross-sectional view of a through silicon
via wafer assembly 1800, in a die mounting phase of manufacturing. The cross-sectional
view of the through silicon via wafer assembly 1800, in an alternative manufacturing process,
depicts a through silicon via wafer 1802 having the stacked integrated circuit die 136

mounted by the adhesive 116.
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What is claimed is: 1. A method of manufacture of an integrated circuit packaging system comprising:
forming a top package including: providing a through silicon via interposer having a through silicon via,

coupling a stacked integrated circuit die to the through silicon via, and testing the top package; forming a
base package including: providing a substrate, coupling a base integrated circuit die to the substrate, and

testing the base padkageacied dotgslitiedadtaiskedidntdfearmeosiienséemtiiectapepabragealaig the base

package. singulated in a later manufacturing step. The stacked integrated circuit die 136 are coupled to
the through silicon via wafer 1802 by the electrical interconnects 118. The through silicon via
wafer 1802 may be mounted on the carrier 904 in order to protect the back side 134 during
processing.

Referring now to FIG. 19, therein is shown a cross-sectional view of a through silicon
via wafer assembly 1900, in a wire lock application phase of manufacturing. The cross-
sectional view of the through silicon via wafer assembly 1900 depicts the through silicon via
wafer assembly 1800 having a protective layer 1902, such as a wire lock resin material,
formed on the electrical interconnects 118.

Referring now to FIG. 20, therein is shown a cross-sectional view of a through silicon
via wafer assembly 2000, in a singulation phase of manufacturing. The cross-sectional view
of the through silicon via wafer assembly 2000 depicts the through silicon via wafer assembly
1900 after the through silicon via wafer assembly 1900 has been singulated by the singulation
device 1004.

Referring now to FIG. 21, therein is shown a cross-sectional view of a through silicon
via wafer 2100, in a separation phase of manufacturing. The cross-sectional view of the
through silicon via wafer 2100 depicts the singulated units of a top package assembly 2102
having been separated while attached to the carrier 904.

The separation distance 1302 is sufficient to provide a molding channel between each
of the top package assemblies 2102. The separation distance 1302 may be provided without
removing the top package assemblies 2102 from the carrier 904.

Referring now to FIG. 22, therein is shown a cross-sectional view of a top package
array 2200, in a molding phase of manufacturing. The cross-sectional view of the top package
array 2200 depicts the molding compound formed to enclose the stacked integrated circuit die
136, the wire lock resin material 1902, which surrounds the electrical interconnects 118, and
all of the surfaces of the through silicon via interposer 128 except the back side 134. The
back side 134 is blocked by the carrier 904.

Referring now to FIG. 23, therein is shown a cross-sectional view of an upper
package assembly 2300, in a mounting phase of manufacturing. The cross-sectional view of
the upper package assembly 2300 depicts an array of the top package 206 having been
singulated form the top package array 2200, of FIG. 22.
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2. The method as claimed in claim 1 further comprising forming a molding compound on the stacked
integrated circuit die and the through silicon via interposer. 3. The method as claimed in claim 1
further comprising: forming a stacked integrated package containing the stacked integrated circuit die;
and coupling an electrical interconnect between the stacked integrated package and the through silicon
via interposer. 4. THefetpdey dalffed 4. clhénain ywherewm feraing thiitopl paekage Mchirdes: coupling

an additional gk, Qé%@ a&EﬁWyV@('ﬂteﬁP‘?&eEﬁ%ﬁ!ﬁﬂ&@%ﬁigcﬁﬁ%%W@&H&ﬁ@fuﬁﬁé‘%ﬁ@%&@@er
S

interconnect; and forming a moldlng compound on the thro ilicon via mterposer the additional
through &hco%‘i?i&“ﬁlté%é’ért 5%%@%@%&?@?%@%%&@%&@&@% Sl BACRTEIERE B the through
silicon via intenposap ekpoesetied intercbheconett?od Akeclagnadkinegelaindvwbateim dauplingl thedstacked
interconnect betw n the top package and the base package includes forming an electrical connection
among the stacl%ec? Integrated circuit die, the through silicon via interposer, the base integrated circuit die,
or a combination th&deifiing now i FatRodthérmmmushenre efpriptbgrakeds ¢iUn parskagfitis system

comprising: f{ing.a (e RRGkaAASI RIAUIING 100, in a completed phase of manufacturing. The cross-
sectional view of an array of the integrated circuit packaging system 100 depicts an array of
the integrated circuit packaging system 100 in a completed state and ready for assembly on
the next level system (not shown).

Referring now to FIG. 26, therein is shown a flow chart of a method 2600 of
manufacture of an integrated circuit packaging system in an embodiment of the present
invention. The method 2600 includes: forming a top package including: providing a through
silicon via interposer having a through silicon via; coupling a stacked integrated circuit die to
the through silicon via, and testing a top package in a block 2602; forming a base package
including: providing a substrate, coupling a base integrated circuit die to the substrate, and
testing a base package in a block 2604; and coupling a stacked interconnect between the top
package and the base package in a block 2606.

The resulting method, process, apparatus, device, product, and/or system is
straightforward, cost-effective, uncomplicated, highly versatile and effective, can be
surprisingly and unobviously implemented by adapting known technologies, and are thus
readily suited for efficiently and economically manufacturing package-on-package stacking
systems fully compatible with conventional manufacturing methods or processes and
technologies.

Another important aspect of the present invention is that it valuably supports and
services the historical trend of reducing costs, simplifying systems, and increasing
performance.

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
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providing a through silicon via interposer having a through silicon via including providing integrated
circuits on the through silicon via interposer, coupling a stacked integrated circuit die to the through silicon
via, and testing the top package; forming a base package including: providing a substrate having a
component side and a system side, coupling a base integrated circuit die to the substrate including
coupling a contddedncihiensordgbnatiesidutherthoisasss fatdyhatet circliedieinaiy wesenpangisase package;
and coupling g-staked i HCAIBRRENVaEMIbEIRR Qﬁ&ﬁ@ﬁ%ﬁﬂﬁ%@%&ése package including coupling
solder balls, solder columns, or stud bumps between the through silicon via and the contact on the
component side. 7. The method as claimed in claim 6 further comprising forming a molding compound
on the stacked integrated circuit die and the through silicon via interposer including leaving a back side
exposed. 8. The method as claimed in claim 6 further comprising: forming a stacked integrated
package containing the stacked integrated circuit die including molding an integrated package body
enclosing the stacked integrated circuit die; and coupling an electrical interconnect between the stacked
integrated package and the through silicon via interposer.
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9. The method as claimed in claim 6 wherein forming the top package includes: coupling an additional
through silicon via interposer to the through silicon via interposer by an interposer interconnect including
forming a through silicon via interposer stack; and forming a molding compound on the through silicon via
interposer, the additional through silicon via interposer, and the interposer interconnect including leaving a
back side of thdahvotlgimsiliton via interposer exposed. 10. The method as claimed in claim 6
wherein coupling the stacked interconnect between the top package and the base package includes

forming an electrical-connectiBAXIhoRG RALATKEY ittedfateif Bttt QI WhePTGEHI scHTVia

interposer, thehaseiigtegrated circuit die, a system interconnect or a combination thereof 11. An
integrated circuit p oiﬁ%%n% systen ac%mﬂ%iis(ip . a top package including: a through silicon via interposer
having a through silicon \ﬁa, and a stacked int grated circuit die coupled to the through silicon via; forming
a base package includingprsdisstratfongitisdipriseidnteeprased eiroudtadie emhpiddao the substrate; and

coupling a stacked integrated circuit die to the through silicon via, and
testing the top package;
forming a base package including:
providing a substrate,
coupling a base integrated circuit die to the substrate, and
testing the base package; and

coupling a stacked interconnect between the top package and the base package.

2. The method as claimed in claim 1 further comprising forming a molding

compound on the stacked integrated circuit die and the through silicon via interposer.

3. The method as claimed in claim 1 further comprising:

forming a stacked integrated package containing the stacked integrated circuit die;
and

coupling an electrical interconnect between the stacked integrated package and the

through silicon via interposer.

4. The method as claimed in claim 1 wherein forming the top package includes:

coupling an additional through silicon via interposer to the through silicon via
interposer by an interposer interconnect; and

forming a molding compound on the through silicon via interposer, the additional
through silicon via interposer, and the interposer interconnect including

leaving a back side of the through silicon via interposer exposed.

5. The method as claimed in claim 1 wherein coupling the stacked interconnect
between the top package and the base package includes forming an electrical connection
among the stacked integrated circuit die, the through silicon via interposer, the base

integrated circuit die, or a combination thereof.
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a stacked interconnect between the top package and the base package. 12. The system as claimed in
claim 11 further comprising a molding compound formed on the stacked integrated circuit die and the
through silicon via interposer. 13. The system as claimed in claim 11 further comprising: a stacked
integrated package contains the stacked integrated circuit die; and an electrical interconnect between the
stacked integrated package angihpke wiroughusiiean o4 iaterpéssptetld cimheltsyriteneHE claisad in claim 11
wherein the tmhpgge includes: an additional through silicon via interposer coupled to the through
silicon via interposer by an interposer interconnect; and a molding compound on the through silicon via
interposer, the additSAEM A SRGPESREE S &Erposer, and the interposer interconnect includes a back
side of the through siliconpviaittiterposeroaxposédon vid SniEh@systevias elaimedhnsdiasn ldawherein the
stacked interconnect between tt}g&gﬁx Hlpacka% iand tpe 99%‘3 Cpaclﬁgge iquu S ar}legeﬁ:trical .connection

among the stacked integrated circuit é, the't Fﬁléﬂ licon vféc}lnter%%ser, t treOB%selln%gérg%d circuit die,

or a combination thereof. 16iROssIstem as claimed in claim 11 further comprising: an integrated
circuit on an active side 0&6%1&@%%1@!199@@%@&%@%&6 to the through silicon via, and

testing the top package;

forming a base package including:
providing a substrate having a component side and a system side,
coupling a base integrated circuit die to the substrate including coupling a

contact on the component side to the base integrated circuit die, and

testing the base package; and

coupling a stacked interconnect between the top package and the base package
including coupling solder balls, solder columns, or stud bumps between the

through silicon via and the contact on the component side.

7. The method as claimed in claim 6 further comprising forming a molding
compound on the stacked integrated circuit die and the through silicon via interposer

including leaving a back side exposed.

8. The method as claimed in claim 6 further comprising:

forming a stacked integrated package containing the stacked integrated circuit die
including molding an integrated package body enclosing the stacked
integrated circuit die; and

coupling an electrical interconnect between the stacked integrated package and the

through silicon via interposer.

9. The method as claimed in claim 6 wherein forming the top package includes:

coupling an additional through silicon via interposer to the through silicon via
interposer by an interposer interconnect including forming a through silicon
via interposer stack; and

forming a molding compound on the through silicon via interposer, the additional
through silicon via interposer, and the interposer interconnect including

leaving a back side of the through silicon via interposer exposed.
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a contact on the component side of the substrate coupled to the base integrated circuit die; and solder
balls, solder columns, or stud bumps coupled between the through silicon via and the contact on the
component side. 17. The system as claimed in claim 16 further comprising a molding compound on
the stacked integrated circuit die and the through silicon via interposer includes a back side of the through
silicon via interposetVexpobed methofigis T sgd taral sign daivhesdincelaiing e ¢uridrked opippevingcta stacked
integrated paﬁ&%@nc%t%ﬁsﬁi&a%@%ﬁQHQtﬁ&f@E@a@l@gE%c%ﬁé§‘@Bfﬂf?&gﬂaﬁ stackes iniparaied circuit die
enclosed by an integrated package b?‘(?t%}r/; and_ an electrical interconnect between the stacked integrated
package and¥R&¥hrBgHAked N UERHE LRt 96: The Wrateh SUSaRinMad MeeReieh 186 Rai&in the top
package incluetes:agsd aidiitatial iRjeughisiticonnda titetpasenacoupledtd. the through silicon via
11. An integrated circuit packaging system comprising:
a top package including:
a through silicon via interposer having a through silicon via, and
a stacked integrated circuit die coupled to the through silicon via;
forming a base package including:
a substrate, and

a base integrated circuit die coupled to the substrate; and

a stacked interconnect between the top package and the base package.

12. The system as claimed in claim 11 further comprising a molding compound

formed on the stacked integrated circuit die and the through silicon via interposer.

13. The system as claimed in claim 11 further comprising:
a stacked integrated package contains the stacked integrated circuit die; and
an electrical interconnect between the stacked integrated package and the through

silicon via interposer.

14. The system as claimed in claim 11 wherein the top package includes:

an additional through silicon via interposer coupled to the through silicon via
interposer by an interposer interconnect; and

a molding compound on the through silicon via interposer, the additional through
silicon via interposer, and the interposer interconnect includes a back side of

the through silicon via interposer exposed.

15. The system as claimed in claim 11 wherein the stacked interconnect between
the top package and the base package includes an electrical connection among the stacked
integrated circuit die, the through silicon via interposer, the base integrated circuit die, or a

combination thereof.

16. The system as claimed in claim 11 further comprising:

an integrated circuit on an active side of the through silicon via interposer;

a contact on the component side of the substrate coupled to the base integrated circuit
die; and
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interposer by an interposer interconnect includes a through silicon via interposer stack formed; and a
molding compound on the through silicon via interposer, the additional through silicon via interposer, and
the interposer interconnect includes a back side of the through silicon via interposer exposed. 20. The
system as claimed in claim 16 wherein the stacked interconnect between the top package and the base

package includes aspilerchitial sddmesionaniorg theusinrkedindclpiatesh dhethraleh tikcthraisgh silicon via
interposer, the base integiateghCirghtiidish ASYSIGMmiErRNNect or a combination thereof.

17. The system as claimed in claim 16 further comprising a molding compound on
the stacked integrated circuit die and the through silicon via interposer includes a back side of

the through silicon via interposer exposed.

18. The system as claimed in claim 16 further comprising:

a stacked integrated package contains the stacked integrated circuit die includes the
stacked integrated circuit die enclosed by an integrated package body; and

an electrical interconnect between the stacked integrated package and the through

silicon via interposer.

19. The system as claimed in claim 16 wherein the top package includes:

an additional through silicon via interposer coupled to the through silicon via
interposer by an interposer interconnect includes a through silicon via
interposer stack formed; and

a molding compound on the through silicon via interposer, the additional through
silicon via interposer, and the interposer interconnect includes a back side of

the through silicon via interposer exposed.

20. The system as claimed in claim 16 wherein the stacked interconnect between
the top package and the base package includes an electrical connection among the stacked
integrated circuit die, the through silicon via interposer, the base integrated circuit die, a

system interconnect or a combination thereof.
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