INTEGRATED CIRCUIT PACKAGING SYSTEM WITH BASE STRUCTURE
DEVICE TECHNICAL FIELD The present invention relates generally to
integrated circuit packaging, and more particularly to a system for
incorporating pre-tested and known good packages in a stacked
configuration. BACKGROUND ART The electronic industry continues to seek
products that are lighter, faster, smaller, multi-functional, more reliable and
more cost-effective. In order to meet the requirement of the electronic
industry, circuit chips siNtlid: Ba TR € IRGRAIYI e GiwetING some practical
applications, such as personal audio players, cellular telephones, hand help
global positioning sy QW%HME%%BWY {&an be desirable to
combine several different types of electronic integrated circuit devices in a
single package. Particularly for mobile communications devices, for
example, it may be desirable trEngNId& inFeESingle package a digital
processor, an analog device, and a memory device. However increasing the
density of inteGPaticat BRRIEMESIsE cengpsasivé Sad phvE e diplaging. and
limitatiensrititppssibie ton Stadk aper digs pueteandihe kinven gtadkackekes in a
packagey @L@Qhﬂﬁome interconnections of the several die can be complex.
Therefore, three- dimensional (3-D) type semiconductor packaging
techniques have been developed and used. In general, package stacks
made by stacking a plurality of pegkagssand giacked chip packages made
by stacking a plurality of chips in a package have been used. A further
challenge for gackdgesnivainihgtey vanigtycofdseckypedusy diseddleithe factithat
not Qfxllalﬁlﬁ %glﬁ%ﬁ’éﬂfbngﬂ %Bﬂfta&%lé %%an‘iﬂf‘lg i&%%%&lfts%d il(‘%ii%rﬁélqsa&@e{ @rults
in a failed package and wasted "good" die. Package stacks may be
arHACRIREA By SRS DAY S LG PR AL BTy e (R Bary
testsofor thedridurienbersiomharbfepencthrnglieidio ity veliatinty oflehesspaendge
stackspmaphebighenthanthesenstaskadishippagkages mandastuted by
stacking;a Pluraliy,af ehips withqupbeing 1 fested: Howey Ji&@%ﬁ%%%‘gg
stacks may .Ignc?(er as compared with stac ed chip packages, because of
the HfCRATSEBIBREN HHHITIORIS SPAREUPIRR G ThuUST £HEB sl P &ins
for aksintdgratédicikcint psackiaging @y stetigiwithrotiRinoprafilealngvievicef dhé a

tecﬁﬁé‘ﬁ%&h@mg%@mclﬁéﬁeqswgh&oHEQMW%MH!&@?L%on of chips may be
expensive and have technical limitations.

It is possible to stack one die over another in a stacked die package,
although the interconnections of the several die can be complex. Therefore, three-
dimensional (3-D) type semiconductor packaging techniques have been developed and
used. In general, package stacks made by stacking a plurality of packages and stacked
chip packages made by stacking a plurality of chips in a package have been used.

A further challenge for packages having a variety of die types is raised by
the fact that not all die are "good", and just one "bad" die in a stacked die package results
in a failed package and wasted "good" die. Package stacks may be manufactured by
stacking packages that have already passed the necessary tests for their functions.
Therefore, the yields and reliability of these package stacks may be higher than those

stacked chip packages manufactured by stacking a plurality of chips without being



technologies in a single package, it is increasingly critical that answers be
found to 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 save costs, improve efficiencies and performance,
and 'fiset derietitile préasureskaguy An Birke gres@plirgerity Yockse ehiical
necesgityobetinding o swersstothesapliolhlemscaadlpiiens to these problems
have been long,50ught BubipriQrARVSIORMRNLS AR RAOLIAYGNRE ORugassted

any solutions and, thus, solutions to these problems have long eluded those
skillSEniRECal B e reies PR fRAASNT S e BPELRE iMV&Rtfon
provides lgintegrateld pikbage packagmesystetiralticludingfbefitngl 2obbse
StrugtybRnR ARG @13 ORE BIRGinQURLNGRRASE STRYRIHIR dRVIGR IRt with

open attaching an integrated (ﬁ'rcﬁgit evice.over the base structure d%\{ice;
e

ing;
andgrr‘r’m”?ﬁn ng an encapsulant on the base structtre’the base structire

devii@dudithreenitddy dtdbr cielitRiegidels catealihehiBodimen et the these
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reading of the following detailed description when taken with reference to the
acc WY Sraiig S BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1
is a cross-sectionabnieniotaprohtegrated icolinpackdging mystdevelopitiettsin
profile inan.gaHediment:of 1he Rrassitventiolifitas & isdCRpreneational
vie o%f an JQJ(?.Eoratqg”g(%l#t E;’;}tckaging system with thin profile in an

K SG .S . . . . .
alternative embodimen e present invention; 2 FIG. 3 is a cross-sectional

view of a quad flat no-lead (QFN) package in an embodiment of the present

invention; FIG. 4 is a cr%%-ci%gm@b\ﬂ%bo{ﬂgﬁur%p array (BGA) package

in an embodiment of the present invention; FIG. 5 Is a cross-sectional view
of a quad flat nacleadpackagadiayingdasflip chigrdia inanembadipantehthe
presﬁcriﬁ&%vzeﬁ&ri%ﬁ‘ﬁgf'?%s&!%&%%%ﬁ%&%ﬁ%&?‘n'il‘l’gi;er‘%%fu%gb?ﬂa G 3R device
package having aTlip chip
in the opening; attaching an integrated circuit device over the base structure device; and
molding an encapsulant on the base structure, the base structure device, and the
integrated circuit device.
Certain embodiments of the invention have other aspects in addition to or in
place of those mentioned above. The aspects 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
with thin profile in an embodiment of the present invention;
FIG. 2 is a cross-sectional view of an integrated circuit packaging system with

thin profile in an alternative embodiment of the present invention;



die in an embodiment of the present invention; FIG. 7 is a cross-sectional
view of a quad flat no-lead package having a base structure device in an
embodiment of the present invention; FIG. 8 is a cross-sectional view of a
ball grid array package having a base structure device in an embodiment of
the present invention; FIG. 9 is a cross-sectional view of a ball grid array
package having a base structure device in a BGA mounting; FIG. 10 is a
cross-sectfdfaP vietvarsasaiogrid sy patraditivieny AB5A8eekage iiran
devigsbinliamtepodowproenfiguwiaiian; FIG. 11 is a bottom view of a ball grid

array asseghly;ina, firstmolding RAASEOf MRIPGHINGJASd2alR &y an

cross-sectional view of the ball grid array assembly along the section line

12--92P8FEREL of {PeRE e 9 R B tom view of a base structure device in a
molding ph#seSof armamufatiumdhge v G2 Juhislat orossdsectinahview diptkiep
basgistiustbid device Aargtheseetigonline 14--14 of FIG. 13; FIG. 15 is a
bottom view of a package in package in a second molding phase of.. .
manutact Sy I s aras L b ot bl it pack R ne dup chip
the disction JiRRPdTBRLL & BEPISCIZENIOM 7 is a cross-sectional view of a ball
grid array assenibly ira-tagingphasef af jrantdiastushg) okape 18im aeiiom

view,f ihe RGN ALAGASREMP e BlEPintdall e taping phase of

manufacturigﬁ; FIG. 19 is a top view of the ball grid array assembly, of FIG.
17 in the t&Pihg PraseBrfidimitatiting? PH ETD 0T Pl el bt e B
grid sarayradgsern blyngrav ditrarthinhp ackemenvassembly phase of

manufactufiagoFkG: &bsssacbassyractipnabiiewohtne PRILGHAARRYa base
assembly along the &?Xtion line 21--21 of FIG. 20; FIG. 22 is a
0

structdre deviFe 1n a oyntin, . .
cross-sectional view a%allllngrﬁ] array assembly in a die attach

FIG. 10 is a cross-sectional view of a ball grid array package having a base
structure device in a top down configuration;

FIG. 11 is a bottom view of a ball grid array assembly in a first molding phase of
manufacturing;

FIG. 12 is a cross-sectional view of the ball grid array assembly along the
section line 12--12 of FIG. 11;

FIG. 13 is a bottom view of a base structure device in a molding phase of
manufacturing;

FIG. 14 is a cross-sectional view of the base structure device along the section
line 14--14 of FIG. 13;

FIG. 15 is a bottom view of a package in package in a second molding phase of
manufacturing;

FIG. 16 is a cross-sectional view of package in package along the section line
16--16 of FIG. 15;

FIG. 17 is a cross-sectional view of a ball grid array assembly in a taping phase
of manufacturing;

FIG. 18 is a bottom view of the ball grid array assembly, of FIG. 17 in the taping
phase of manufacturing;

FIG. 19 is a top view of the ball grid array assembly, of FIG. 17 in the taping

phase of manufacturing;



phase of manufacturing; FIG. 23 is a cross-sectional view of a ball grid array
package in a finished state of manufacturing; FIG. 24 is a cross-sectional
view of a ball grid array package having the base structure device configured
top up; FIG. 25 is a cross-sectional view of a ball grid array package having
the base structure device configured top down; and FIG. 26 is a flow chart of
an integrated circuit packaging system for manufacturing the integrated
circuit packH¢ing Systern'witPtHis promadiarap evipdyimhentbrHenredash
inventianbl BESE M ODELOREARRYING OUT THE INVENTION The
following efosMERtS AR ASRINGE SHEGANLAFAL LaRKE Ha3Ene

skilled in the art to make and use the invention. It'is to bé understood

otheF EbBamhente WEiid%e evident based on the present disclosure, and
that proces¥ o nechanicatttrahgey wiay hé enddersyithouttde partihg ditarin
the §g@ggmmap{ﬁ§%nt invention. In the following description, numerous
specific d re iven to provide a %rq t%qtbunderst ndin rL 4 stat
invention. wever it will be %Illa ‘é{?é” % e Inven eén lnlsraectlscae%j
with@fd?%h‘éé@”élﬁéuflc details. In order to av0|d obscuring the present
invention, Bmmeswel-kowechicl s vsysteralcanfigusaarsgant proGe Shse
step&rg&grgggvgésggfﬁggem&e&gﬂ Likewise, the drawings showing

embodiments of the system are semi- dlag)rammatlc and not to scale and,

particularly, Sofne’ot theHifiEMEloHE art For i gty Patiare daniaiBs bkt
are showre deeatlycokiaggeratddvin: tid drawing FIGS. Where multiple

embodimegnis ase disclased and dﬁs%iQ%Qgﬁé&iin&r&ﬁmsﬁ%@éiﬁée%m&@rﬁmon,
for clarltr)é and ] ease of |IIustgat|on desc[(lgtlon and comp rehensmrr:]thereof

similal And TIke faatUres ane to'ahothar will ordinanily be dascrbed with fike

refepEReiReNRErARESES respisitory purposes, the term "horizontal”" as used
herein is defined as a plane parallel to the plane or surface of the package
substrate, regardless of its orientation. The term "vertical" refers to a

direction perpeﬁéﬁlmgﬁﬁ@ﬁ&%ﬁivgso}%?ﬁgﬂﬁ%@%%s such as

above':l l:'%leowllllou\xpgttonl;dcﬂ 2Bhes a7 ge Eszecp in At \c,}leanltlua Wgoh ¢nable (ﬁ er
"upper”, "over", nd "un er", are define with respect to t e horizonta ane

TheteliFd "Brfherrfébf%ftﬁé?ea?g dﬁ%é‘i‘%&ﬁf@&?&n{bﬁgt‘élﬁffﬁéﬁfé“md that othe

embodiments would be evident based on the present disclosure, and that 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 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. Likewise, 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 greatly exaggerated in the drawing FIGs. Where
multiple embodiments are disclosed and described, having some features in common, for
clarity and ease of illustration, description, and comprehension thereof, similar and like

features one to another will ordinarily be described with like reference numerals.



The term "system" as used herein means and refers to the method and to the
apparatus of the present invention in accordance with the context in which
the term is used. The term "processing” as used herein includes stamping,
forging, patterning, exposure, development, etching, cleaning, and/or
removal of the material or laser trimming as required in forming a described
structure. The term "device" means a die or package containing a die. The
term "thin PRofI@OIEULSH RS ERdbFilfEthE Preseht ahvedtisieBdesgtacd tase
strugtae jarsaddoieoplain onewfatheotdawicescisgheubtiearateghrdi¢Guitt its
Packaging Ry SteMe MG NRKRS 06, YIS GOMRAL L PIRMRANS as

packages. Referring now to FIG. 1, therein is shown a cross-sectional view of
an iMt¥gPatead cifeURE patfaging Byetem 19O With IR profii®in afide” (@ I
embodimellid ohibleréoent”.ivantiofo vEHeasrossdseciornifvigvw df tspect to
integaigd LHELH RRCKaANG syStamhLQRedaRicts aAase.siskictgdgvice 102,
such as a Lrgttee rated circtéist pa a%e. The bas %tructu e de&ig 102 has a

. SysSIe means and, re S. to_the me and to t
topside 104 and an hterface Side 1 gl, mounted within a base ' structure 08,

SUCRPRAT#UG PANRFTIENI AR TOOE ) decai frameitiThie epatetstradtishetfedieeis 02
is sascalledebeaaupenicisisgibsiantialheicinamchpeningnpg, abikieshaseerming,

S”“Q%BB&%Q%&@%&%@ IRigKRe SR Al ioRr 185 hapthe HiRkDess althe

base structure 108. The base structure device 102 may have a substrate
110 "EHRHEE £AUCS LSRR i phrtetr ettt Bokrd stBsh ate Bhtdig "
integrettegt cirowingie 4 4R. Theeintegrabed poifdeiitidiesdd B reyride ditapteaitto

the slbsttatecdalehbanr afhesiMe kddhoUahias R Gﬁh@é&@fé@sf&ﬂ%fﬂﬁkgmed
Electrical in%rconnects 116 suq{ as bond Wﬂ'lr.es, couple the intesgpratlgad
t (ﬁ Om’ ackages

. cieyit p 1n stem, w 1d}t1 the system thin %to reyiou .
CII‘CUI{ (liile gtogtﬁye substrate . f n-‘encapsuian .10, é?UCY'I as an epoxy
molding ctrisBingdorcodts thehstiysipabe Ve POretesspierratiey efruitteneted 2,
the adhashwekhiidg anddiieleleairicahintgremanacis kibodansningrthe tppside

104,01 M6 Dasg SHYCWIE davice. ] Of- | RHAERGO0) 'Egp}&g mgxﬁ%ﬁowd

on the substrate 110 to establish the interface side 106 of tﬁge aSe structure

devit®i§62. e HasUs v detite $02 My HE! Mistive with th disSide
104sttovuncadiowintpAtesinterfadel tontdotsidefato eledbicallyit:¢orihact basdip

Chipsiﬂﬂ%i?@m%?ﬁlaﬂaggq§&!ﬁﬁaﬁ&ﬁ@iﬁ@@h@i'§a@fr§t&evme, such as a flip chip
die124. T flig Chi{f interc nnecﬁzlzz maa){ be coupled to contact Pads 126
ase 1s so-call 1

on the flip c e|p e rilﬁt,ufﬁe interface'contac sd ffffu Se'base structu e 88, or
a coptinatiol thérebtseTHererealiSutanth1ls misknpe pIBiEd Brietihiptthip
die iRéknthedlifpcahif structure 108.

The base structure device 102 may have a substrate 110, such as a flex substrate
or a printed circuit board substrate, and an integrated circuit die 112. The integrated
circuit die 112 may be attached to the substrate 110 by an adhesive 114, such as a die
attach material. Electrical interconnects 116, such as bond wires, couple the integrated
circuit die 112 to the substrate 110.

An encapsulant 118, such as an epoxy molding compound, covers the substrate
110, the integrated circuit die 112, the adhesive 114, and the electrical interconnects 116
forming the topside 104 of the base structure device 102.

Interface contacts 120 may be formed on the substrate 110 to establish the
interface side 106 of the base structure device 102. The base structure device 102 may be

mounted with the topside 104 down allowing the interface contacts 120 to electrically
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interconnects 122, the base structure device 102, and the base structure 108.
The integrated circuit packaging system 100 may provide a manufacturing
technique that allows pre-tested packages to be joined without adding
additional height to the standard single die package (not shown). Utilizing
known good packages in the manufacturing process may improve the
manufacturing yield while providing an efficient manufacturing flow. Referring
nowcEITErGo Zlipdiain REcoRBimtn B Erosdsestioprdhaliew! of dithtetiated Eicuit
packriginig systEiw AP 0hiyithidhion prafiie inman riteupaiive @mbodinant ohtihe

Presaptinyantion: The fiass seatianabyien gfdhe Meragdue i ihbination
packagi ﬁg stem 200 detolcts the base structure device 102 coupled to the
t

flip SIS ShtdPECHAEEHE 125 B e i RHRS G T APAHRsE strdetiire™ b1 Buch
as amaliognataizly B Gr) subsikatevor d0amihdtebsabstcate, Iy be coupled

to some ofrihe;fligchip iNerenRets:13<dhraug hiﬂ}ﬁbf@vﬁ@m%&%%tﬂ?ﬁlg
formlngnan e ectrfal connecgD o the cp ntact 126 Boar dload é%t

ocata SR GRS 57 T DRSS S e al W“ﬁ"%édggléal 08y

0 Sys
intefedkfhietdard 08 ekudh %@é?d@@b&@%oﬁé%@lmﬁwg g@@fb@"b@%pé tsy
studhbuinpsrfer finakssonnectiprof tihe ntegratechgirgdid packaghogi@ystam
200 e@1&eg%grl§%%!u§%§tﬁm (not shown). The base structure device 102 may
provide a rapid integration method for packaging different technologies in the

same singl BTGRP PRLKESE THEBAES I ERES Gl 162 i) BE#iisHer
tharrithetheseaginactisen? 020 ovithetiva seostruot uneali@8atofeFGodimRefef rimy

NOWLiesEHGn3nthBr aiRt IS ShawnA#rass-seationakview.at & puaddat Hadead

(QFIZ\HOF’(F‘CIIE?SQ[E 00 in an em odlm@gt of h F %nt vention. The ¢rgss-

SC vice | U, interconnects
sectionaf View of FI package 300 depicts a bdse S REire evice 3b2

mouhtdbpiehip ‘%@p@fble down position couples to an integrated circuit device
304 by theAflipwehipudnternmmpeatssl? Ball heliatagraed citcsitdaviaaa04amay

have, MpLe %&9%é”égﬂa?e%etocs%m&‘ﬁstﬂezﬁlﬁh&‘fbt[ﬂ‘?a%&%&ﬁ”ﬂ?ﬁ%‘?oqgﬁ"&%h%’z

The interface contacts 120 that do not couple to the base structure device

3025 it Senite 4 515§80§{ﬁ?8ﬂﬁfé‘(§(5% By hip EHipifterdamiets
122]@aideemedpsoliant hd 8amayenmdlded e ttreiiase stseoiunedevieas

302, ke sipkegratgaciai! dayiceA0ndhe MR ehiRNErcaNGETH 128, andl the

base structure 306.
connection of the integrated circuit packaging system 200 to a next level system (not

shown).

The base structure device 102 may provide a rapid integration method for
packaging different technologies in the same single height package. The base structure
device 102 may be thinner than the base structure 202 or the base structure 108, of FIG.
1.

Referring now to FIG. 3, therein is shown a cross-sectional view of a quad flat
no-lead (QFN) package 300 in an embodiment of the present invention. The cross-
sectional view of the QFN package 300 depicts a base structure device 302 mounted in a
topside down position couples to an integrated circuit device 304 by the flip chip
interconnects 122. The integrated circuit device 304 may have more of the interface
contacts 120 than the base structure device 302. The interface contacts 120 that do not
couple to the base structure device 302 may be coupled to a base structure 306 by the flip

chip interconnects 122.



The base structure device 302 and the integrated circuit device 304 may be
constructed in a generally similar fashion to the base structure device 102 of
FIG. 1. Referring now to FIG. 4, therein is shown a cross-sectional view of a
ball grid array (BGA) package 400 in an embodiment of the present
invention. The cross-sectional view of the BGA package 400 depicts the
base structure device 302 coupled to an integrated circuit device 402 by the
flip chip intEieShfiests oD STHeY ifteBraded irdifitbas\itechoR dnase Hae tiore
of therdptesfaaecontacts AL thttap diie basesisuctire davieea02die 306.
interface.contagta R0l 1he Rl airgaleUiLdevice. 498, hal fonRt&auple

to the base structure device 302 may be coupled to the base structure 202,

sucr‘f“ésg%{‘efélrlﬁ|ﬁ5?fl-:?‘rs‘?38§%‘féthﬁ;‘?aﬁ‘fétfﬁﬁt%ﬁ&?Yfff‘e%ﬂ%@&s 122. The base
structure 28Zemay vevcodifed thegome dfdthe fliposhipcintercanmetsbaRgid
thro%gi} tb@&hb@&@g@tam 204 é%&@mym,ﬁ(ﬁ;%%llegéﬂ@?&qaﬁ Q(E@be@sg}'!ﬁ%nal
interface cont 0 ocated on.t tto the
base' struéglre%z%% ma a%? E%Boffe &d 10 the s s§ em ih 5?&05%%; nggl Suth as
sold@pairs. @Eﬂ@iéﬁ%f&&ﬁﬂ%sbwﬁ@rp Bbﬂmpéerﬁrl@ﬁﬁa bemmphe feiesras circuit
condeatiomnihe Haexhlevelfsystem oot shawnRolhm encepsulantuid &may
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402, the flip chip interconnects 122, and the base structure 202. The base

stru&%ﬂé‘ﬁe%ﬁ&%%éeéﬂ‘fa 92 fﬂi‘ég}?’éfé’apé%{ﬂtth‘é\'?ﬂfé ey e such 2 2
con$étmicieduintatgdnenaliypsinmlardasimensttithe base structure device 102 of
FIG. 1. RefgiingeN@wia 162 RaihRreips SROWRAEMRSSipastional Vg @f a
qua? iaLI'no letﬁd (BaCCOH 2%9 IPOaI'.V#OI'glIa ﬂlpi Clhc[t)rlca SOllzeéQO%n e{frllebl?ltdlqgc nt
of thé prese‘%ﬂ invention. T e cross-sectionaf view of the quaqt(?lat no-le
packeijec5080d &Rt itheaflip 08 Aot B O teA0IRgTale Aetherusides 9@?4%%6
contagppads ﬁ%mﬂlademaﬁee@ weupled do0sdlieripiegratiad: cstuihgeviea

304 py.fhe, I'.ualgla (SEERRNRERLEa HhE m%@gﬁs@;@ﬁ%& deyige 304 may

have more of the interface contacts 120 than the flip chip die 502 has of the

contact pal¥ 5862 PIHE ntefrae OSrtlied19 H5atdin HBEREuPR S 198 fiits
chipidégras@imay doeicotiplel: thitlkibasecstmectu i@2306! by theeipohip202.

intergenRgCtevkere I&&@@@?W&%&ét@a@&ﬁ meidedomihedntagraled
circuit deV|c 304 %b? chi terconnect%lZZ lge fHo Cl'lnp die 502, and

na Slml n t ase structure VICE 1
the DasE 'S ru ture e base”'structure device 8 and the integrated
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Sho%%ﬁtﬁmﬁ_esc?g&gs 1011'5\,\\;1811 gf%'qggcg flat no-lead package 500 depicts the flip
chip die 502, having an active side 504 with contact pads 506 formed thereon, coupled to
the integrated circuit device 304 by the flip chip interconnects 122. The integrated circuit
device 304 may have more of the interface contacts 120 than the flip chip die 502 has of
the contact pads 506. The interface contacts 120 that do not couple to the flip chip die
502 may be coupled to the base structure 306 by the flip chip interconnects 122.

The encapsulant 118 may be molded on the integrated circuit device 304, the flip
chip interconnects 122, the flip chip die 502, and the base structure 306. The base
structure device 302 and the integrated circuit device 304 may be constructed in a

generally similar fashion to the base structure device 102 of FIG. 1.



array package 600 having the flip chip die 502 in an embodiment of the
present invention. The cross-sectional view of the ball grid array package
600 depicts the flip chip die 502, having the active side 504 with the contact
pads 506 formed thereon, coupled to the integrated circuit device 402 by the
flip chip interconnects 122. The integrated circuit device 402 may be coupled
to the base structure 202, such as a laminate substrate, by the flip chip
interconneREET P2 PHqAiE A tBar e duhaEYiz 62D 2q5iRphae Ricredraté
intediage eorigctsnd 20 vilamehaifliphghiied 502 rasnafohin@oniadipadsH06.

The; NeHacerfoRiacts d2Rhaldgr BRtCAYRle &Ra‘ghﬁaﬂl&&g‘é'@éb%&é%ﬁ@ﬁ% be
coupled to the base structure 202 cb?}é the fll[él chip’interconnects 122. T

bas&"RrtiEdPé 5 Y ESUE TS Lo %F?H@Cﬂuba%&)o?n’i‘é%ﬁ% H‘é&et%“
122 qhwderg ko the ohiggreontacts 2@4iforddrimingeaitie datriost coneectid? tththe

interfRGe.EPRIRGES éeZQeEI@@ kaf;@rge PadsiL0® lecatad amthe-botioneh the,

bas ar%tlrllajlctlsjurbes 202]gn Fltgr% tl?nygt% f.}/zstem interconnects 208, such as
solder fs Solder Co mﬁ)s Solder bum ps, or stud bumps, for final

connectiorTt tﬁégr?é%@t fEGet éyvslférﬁoén@ﬁ)shbwmormé B EEPSIRFRMAES A8y
be maldad fop dhip dntegratediie dinteviaes402, Theiiljprachipintey connacts

122, In€ofliR. bR, 207 ANGONGERARE SIHGW §8 Baxe LRE ISR AnCHigut

device 402 may be constructed in a generally similar fashion to the base
struChi & FENEELd2%0f FIG. 1. Referring now to FIG. 7, therein is shown a
cross-sectiindiaytewofiee QURachdylat ddopledth paokadehy O raipngachasets

StrU@Eﬂ%x@@gﬂQﬁe@% i&ﬁ;}@cﬁfﬁd@w%{m&%@ Eg(’el@éiﬁirﬁoﬂﬂé/%ij@ﬂ%th@hﬁegace
Cross-secti t at no- ac e 700 depict e base
e R R S R S Gl

|nteF@@ﬁlﬁéé?sthizzst%@ﬁrﬁoenﬁﬁﬁtsr&%%cawheaétsszwzrfb%ssaﬁeé|@&wmla| Solder

connespanhatvasiptnedAiariase.contachd20and tyedaspistioetire 306.
An integratgd &lé‘%b’s'ﬁlgﬁ? ﬁ%&g Y 881&&961{1&%%‘8 & b @?&B%e%fcé%zbﬁm%%f

structure device hesive 114. The electrical interconnects 1

maf%dﬁré%ﬁ?&ié&?-afaﬁf&%m 81%5%43?8 the ifetfatarechtalts P Bthe
baseistiudtuie déi/icey BO2onFheced oapsulantiyldBimmeyshemmoldechsntheurase
strugiyig devigerdd2, the flip chip interconnects 122, the integrated circuit die

704, and the,base S&&“F%[E 300, Lhe. base strcture device, [0z Ko J’f&
constructed In a genera S|m|Iar aShIOI’l %VO taf'l Qbase s{lrucfure device of
FIG Ne-lgnd package 700 havmg a base structure device 702 in an embodiment of the present
invention. The cross-sectional view of the quad flat no-lead package 700 depicts the base
structure device 702 mounted on the base structure 306 by the flip chip interconnects
122. The flip chip interconnect 122 forms an electrical connection between the interface
contact 120 and the base structure 306. An integrated circuit die 704 may be mounted to
the bottom of the base structure device 702 by the adhesive 114. The electrical
interconnects 116 may couple the integrated circuit die 704 to the interface contacts 120
of the base structure device 702.
The encapsulant 118 may be molded on the base structure device 702, the flip
chip interconnects 122, the integrated circuit die 704, and the base structure 306. The

base structure device 702 may be constructed in a generally similar fashion to the base

structure device 102 of FIG. 1.



Referring now to FIG. 8, therein is shown a cross-sectional view of a ball grid
array package 800 having a base structure device 802 in an embodiment of
the present invention. The cross-sectional view of the ball grid array package
800 depicts the base structure device 802 mounted on the base structure
202 by the flip chip interconnects 122. The flip chip interconnects 122 forms
an electrical connection between the interface contacts 120 and the chip
contacts 2Bgfsfinsapase Birudtiieros smeninwgratedienrtuie vam 70d! i) be
attachedptekie fieraoe sidaddmailtheiaseostiuaturatdemieat 80thdyrékmt
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circuit die 704 to the interface contacts 120 of the base structure device 802.
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the interface contacts 120 of the base structure device 902 to the board pads

206Vfhe BaLd Pstrattlitd By son it B et Uit (i §Re g0 s idehed, by
the adhesiRefetfidg towhe dPsehddi ioflihebasesstsertiure dewiot 002 and

the @ﬁﬁ&iﬁ@é@%@ §£Uﬂfélér§a%)§ruyﬁ?e aleciriogd ﬁﬂﬁeﬂmﬂ%ﬁiﬁéglﬁ&odﬂ%l@ the
mtegergted circuit tlee % to the chi contéao%ts 204 of the base strécture 692

The EHEABSUISHT TS SABSE e Tl GRAu e SOBHE Base ©

strubfliee Hevicebomze ﬂ@é, ék‘fﬁ‘é’él?/éﬁll}m%ﬁ@%‘ﬁ@em’l’él”dbﬁ Rt ApEre oS,
Refer nginemate fdGL0EQf therain isushoyadacennasTseclianalimievsokastoal
gridmay be formed on the interface contacts 120. Interconnect jumpers 906 may couple the
interface contacts 120 of the base structure device 902 to the board pads 206 of the base
structure 202.

An integrated circuit die 908 is attached, by the adhesive 114, to the topside 104
of the base structure device 902 and the top of the base structure 202. The electrical
interconnects 116 couple the integrated circuit die 908 to the chip contacts 204 of the
base structure 202.

The encapsulant 118 encloses the integrated circuit die 908, the base structure
device 902, the adhesive 114 and the interconnect jumpers 906.

Referring now to FIG. 10, therein is shown a cross-sectional view of a ball grid

array package 1000 having a base structure device 1002 in the topside 104 down
9



array package 1000 having a base structure device 1002 in the topside 104
down 9 configuration. The cross-sectional view of the ball grid array package
1000 depicts the base structure device 1002 mounted in the base structure
202. The interconnect jumpers 906 electrically connect the chip contacts 204
with the interface contacts 120. The integrated circuit die 908 is mounted on
a layer of an adhesive material 1004, such as film on wire material, which is
on thebetsalispruithe rerehevidienrb O WTth dhechal withiirtepediife 280 B ifale
coupleethentntegrated 10z wib die OHhwitkkdRewchif 20anTacta20dnort thempase
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may be different |n he actual implementation of this |nvent|on Referrlnq now

to FIECH A EHBPE R T8 BhBhE EFOsSIeetibn RGNS of Whebifriid ariay '
assantiolyed hOQiaomgithed sddtiondine 12--12 of FIG. 11. The cross-sectional
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The shape and relative size, of the opening 1104, may be different in the actual
implementation of this invention.

Referring now to FIG. 12, therein is shown a cross-sectional view of the ball grid
array assembly 1100 along the section line 12--12 of FIG. 11. The cross-sectional view
of the ball grid array assembly 1100 depicts the base structure 202 having the board pads
206, the bonding contacts 1102, the opening 1104, and the inactive side 1106 of an
integrated circuit die 1202. The integrated circuit die 1202 may be mounted on the base
structure 202 by the adhesive 114. The electrical interconnects 116 may couple the
integrated circuit die 1202 with the chip contacts 204 on the base structure 202.

The encapsulant 118 is molded on the integrated circuit die 1202, the adhesive

114, the electrical interconnects 116, the chip contacts 204, and the base structure 202.
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integrated circuit die 1202 with the chip contacts 204 on the base structure
202. The encapsulant 118 is molded on the integrated circuit die 1202, the
adhesive 114, the electrical interconnects 116, the chip contacts 204, and
the base structure 202. 10 Referring now to FIG. 13, therein is shown a
bottom view of a base structure device 1300 in a molding phase of
manufacturing. The bottom view of the base structure device 1300 depicts
the interfaB&eitae 108 &t tHE-thin eSSt AR OoUARANY e ipterPicesBHtacts
120devan Boan 2302dancjusa penpads 1304 Bignadnalangdhieouiestadge:of
the JRSKRRRLRR%: thishadaiapd iotiie,sane alihs insyhstiate
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die 908 is attached to the thin substrate 904 e adhesive 114. The
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116, ine, ghip bondpade,L40z, and (he i substrale, 904 A, pagkage .
thlckness 140 may be in the range o to 0.3 mifimeters. The" pa ‘f<age
thickiferssrmagy Hﬁagpanw}lwétwaw%ﬂﬁm#@%@W@él&%@%%& teridimbeed

withpadhesthickme ssofuthedaasi . structure 202, of FIG. 2, or the base structure
108, of FIGy,J, e}é"c'&[}&%?q‘?@%%ﬂ%“%ﬁﬂeﬂ‘lﬁk‘{}?esﬁlk%&?d RACKRYE: NI Nhe

This invention may prOVI eamu IIE e function %ac a%; ijInIn ga

pre-tEStaTH\ BISIOHIST the Bals iRLRMOMPALYICE” 800 Wit prBstakiedt A
standakezp dokaged device (nat bhowp) oREtarringmbimderk-IG. 15, therein is

SEOWH 6} b@ﬁ@ﬁf&c‘l@%\@/ tﬁfcﬁlﬁﬁﬁcmerﬂ% W?%%@Qrﬂ%tér@%@&@é@wqg%o
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thin structure device 1300 with a pre-tested standard packaged device (not shown).

Referring now to FIG. 15, therein is shown a bottom view of a package in
package 1500 in a second molding phase of manufacturing. The bottom view of the
package in package 1500 depicts the interface contact array 1302 on the thin substrate
904 positioned coplanar with the base structure 202. The encapsulant 118 may be formed
in a generally similar shape as the thin substrate 904 and may overlap both the thin
substrate 904 and the base structure 202. A section line 16--16 shows the direction of
view for a FIG. 16.

The number, shape, and configuration of the system interconnects 208 on the
thin substrate 904 and the base structure 202 are only an example. It is understood that

the number, shape, and position of the system interconnects 208 may be different.
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substrate 904 and the base structure 202. A section line 16--16 shows the
direction of view for a FIG. 16. The number, shape, and configuration of the
system interconnects 208 on the thin substrate 904 and the base structure
202 are only an example. It is understood that the number, shape, and
position of the system interconnects 208 may be different. 11 Referring now
to FIG. 16, therein is shown a cross-sectional view of the package in
package 18@%}9@@{%%&%@%@1@ 198G P63 sq%ioTH Sigygd dhs patloaal
viewingfatiegepidokaga dimpackagent 360 1deplls. e Thase strdaiuiiel 202 bawing
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coplanar with the interface side 106 of the base structure 202. T
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the thin Gubstratei80ig With thédomding Sontaets Ht02scottivervalseistioture
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the base str cture evice 1300. It is also on the rc t jumpers
e R o e e R e RS R OIC 100 CPRSElSIRRELR 90
bas&$riliefereliae giesaa s nHake Rasvewftesri%he bottom as in FIG. 15.

Referring mawdi@ dpkak 7,18 2Eg1bd SrohdWBetneE0 3B Seetippal Iview Ota bal
grid stﬁ{gﬁye%%§%m%|yo IZQS af&) %ntﬁBI GQBRQ%? %t?lII{BQIQ @&CM IH'eQInIshaeboundary

cross-sectional view of the bal }grld array assembly 1700 depicts a base

strulttfr@¥702 $78%HY tHRiBpénitg 169 ofhae B&Wd?ﬁ@c%ﬁt%i’&gellfﬁﬁ & Ehip
contacts2dn drd thienboand$ads.206. A sealing tape 1704, such as a cover

:cay tape, rlfi@Yeﬁﬁlg'iﬁlhﬁ E@ﬁlﬁ% ihehotiom %g@%%&@%@&@%f%%g@%@@@ﬂ&faz
or proper OSI ioning the.base cture.device of FI

e B R R T T e L e
du”h@l@gérarwmgﬁ@ém'hw §f@r§§; a base structure 1702 havmg the openmg 1104, the

bonding contacts 1102, the chip contacts 204, and the board pads 206. A sealing tape
1704, such as a cover lay tape, may be adhered to the bottom surface of the base
structure 1702 for properly positioning the base structure device 1300, of FIG. 13, and to
prevent the encapsulant 118, of FIG. 1, from leaking to the bottom surface during later
manufacturing steps.

Referring now to FIG. 18, therein is shown a bottom plan view of the ball grid
array assembly 1700, of FIG. 17 in the taping phase of manufacturing. The bottom view
of the ball grid array assembly 1700 depicts the base structure 1702 having a double row
of the board pads 206. The center region of the base structure 1702 is covered by having
the sealing tape 1704 adhered to the base structure 1702 covering the board pads 206 and
the opening 1104. The position and number of the board pads 206 is for example only. In
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Referring now to FIG. 18, therein is shown a bottom plan view of the ball grid
array assembly 1700, of FIG. 17 in the taping phase of manufacturing. The
bottom view of the ball grid array assembly 1700 depicts the base structure
1702 having a double row of the board pads 206. The center region of the
base structure 1702 is covered by having the sealing tape 1704 adhered to
the base structure 1702 covering the board pads 206 and the opening 1104.
The!poiitishi BAKPRIAES: BEtREBOd PAISTOeTOToPISRakRMIE Pty 20A in2
the agterahioopfemeniation, there may be a different number of the board pads

206 in a different capfiguiion, REISHRANQN 10§ Ged DetRETRIR Iishawn a
top view of the balfﬁrld array assembly 1700, of FpG 17 in the tapln%%ahase
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S|ze§ctﬁﬁ;%g|&gep \%%gg 516,20, therein is shown a top view of a ball grid

array asSemb in the ultra thin package 1300 assembly phase of

man ufactu‘?ﬁf@““i*ﬁ WP OEN P BEN B A &y WY 2680 PR the
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base structur l%ﬁhqlz The thlg 3 t?ltrate 904 | S|t|%ned in the (fgpterd%the

opening Piod Timpér pads 1304 on the o s e splegb may be

aligreeniped Yedtamivhs BRI f?etbafﬁétf%ﬁélﬂr@?contacts 1102 on the base
structure Ii2hhhewiectiual intereannedis thd GemayofCod Plpethe; juroperyeads
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con 1102 and the jumper pads 1304 ’is an example only and the actual

alighiaReSPHS bOHYi ﬁ& tBBRi‘é?:fé“ﬁlﬁ? I4he te flivpe b’é“ﬂ%oﬂ%fﬁﬁ Maybe
differemnte Aegegpeepiddidivdine ] bopdighowsdlye dizethiorrlaiwviewsifonaRIG.

21. Referdng R 19d2!dadhe t}aﬁ{&mp@@h%msaaﬁrg&%@@qm%y igw Rfihe
ball grld arra %s% r% 2000 a é; sectlon I|n 283(%2 G 20 The
1 on a
Cross- %eceilona VIeW FI iﬁ) ari array Biay % (rjnef)lcffs e ase
strugeems™a 02 pvihg thd seahadiresien P?U&“a@héﬂﬂ@ dhder the opening
1104. Thehase sty e1devicad300iscentaied Kctional view of the ball grid
array assembly 2000 along the section line 21--21, of FIG. 20. The cross-sectional view
of the ball grid array assembly 2000 depicts the base structure 1702 having the sealing
tape 1704 adhered under the opening 1104. The base structure device 1300 is centered in
the opening 1104 and adhered to the sealing tape 1704. The encapsulant 118 of the base
structure device 1300 is supported by the sealing tape 1704 for establishing a coplanar
The bonding contacts 1102 are coupled to the jumper pads 1304 by the
interconnect jumpers 906 for forming an electrical continuity from the integrated circuit
die 908 through the thin substrate 904. A signal coupled to the bonding contact 1102
may establish an electrical connection to one or more of the chip contacts 204, the board

pads 206, or a combination thereof.
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the opening 1104 and adhered to the sealing tape 1704. The encapsulant
118 of the base structure device 1300 is supported by the sealing tape 1704
for establishing a coplanar The bonding contacts 1102 are coupled to the
jumper pads 1304 by the interconnect jumpers 906 for forming an electrical
continuity from the integrated circuit die 908 through the thin substrate 904.
A signal coupled to the bonding contact 1102 may establish an electrical
connectiorREFBIHE B morfdbthdheliip ESheaEts 0%, WEBaa IV PAdS3DBi%br a
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50“%9%9& tﬁ@h%%ﬁl‘r}g'f{'&lﬂ%hgre%‘i&h ADRS '3}%{(?%{0&{51% pNeNgrd

pads 206. Referring now to FIG. 24, therein is Shown a cross-sectional view

of a'Batvyfid lﬁ?F&%}l‘ﬂfﬁEk?a?éesﬁdé W&iﬂ?@‘%hé%‘%@@‘%‘fﬁﬁdﬂ?@%&%&%%‘d&‘d
conhgupedhtopbe foriibeoorbs bosdgtidn2dtview of the ball grid array package

3400 diggi&éhﬁ@ﬁ’él\xgﬂgq:ﬁﬂ ay ﬁ%%&ﬁ%?%ﬁf&/%%@l‘%@%@&&hﬁ bﬁ%@éﬁﬁmﬁt%\%}o
evice In the enin se structure Ice

o T T e SRR SR eee R G B ES 50
coplefaagliticthef terabal pads: 26 rat e BAKRdsigiEttheebay @2d Ty assembly

1100 having the base structure device 1300 mounted in the opening 1104. The base
structure device 1300 is mounted having the interface side 106 of the base structure
device 1300 coplanar with the board pads 206 of the base structure 1702. The
interconnect jumpers 906 electrically connect the jumper pads 1304 of the base structure
device 1300 to the bonding contacts 1102 of the base structure 1702.

The encapsulant 118 may be molded between the base structure 1702 and the
base structure device 1300 and covers the interconnect jumpers 906. A flip chip die 2402
may be coupled to the interface contacts 120, of the base structure device 1300, by
interconnect structures 2404, such as solder balls, solder columns, or stud bumps. The
system interconnects 208 may be formed on the board pads 206, for attaching the ball

grid array package 2400 to the next level system (not shown). This structure allows for a
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interconnect jumpers 906 electrically connect the jumper pads 1304 of the
base structure device 1300 to the bonding contacts 1102 of the base
structure 1702. The encapsulant 118 may be molded between the base
structure 1702 and the base structure device 1300 and covers the
interconnect jumpers 906. A flip chip die 2402 may be coupled to the
interface contacts 120, of the base structure device 1300, by interconnect
struétakass 2o 4uRinel BSSdieripalisesise cesliinihs, Brdiridasnpaymhe
systemidnitesRanheatsr20B; mayohe daknediaatiedooand. pads 206, for
attaching the:ball, grid @Ry, Packads 24R0,10 R NeXLASYR! XSG KNPkia

shown). This structure allows for a 14 package that sup fports more than two

intedPatetidiretitd iR Wit Bepbéé‘ké‘é‘&tﬂ%vﬂ%“& VORieH REIgh iR ACBr iy
supposssoriynanacintdghated eirduitaRefdngngd X0 wWetack @ R5¢ therrin 1502

ShowRiR.GHRIS8RtIANARl Mdaw 98® Qﬁlﬁﬁélﬂm&ﬁ%aﬁ%@gﬂ ZﬁQQ);tgavmgtme

basE stru gH devl)ce 1011319(2: ggured to fgovcvglméléhe %ctgog§& c\ﬁ';?w of
the ballg gri arra;}/pac epic She base's ruc ure f e‘havm the

baséesttadie eré\ﬁ@éam@w% Bxriee ?ﬁWSo?;?énﬂﬁ dhe b, %@%aéé()%tﬂ}'&u re
devige:t30dmamfaes red ntgdesotthalthenintarfrc o epataats 120, af thevhase

Strughiig, dguIce 113%990 ASGRIBLAN 1he GhiR FRIAGE.AOH9S the base

structure 1702, The interconnect jumpers 906 may eectrlcalli/ connect the

jumper pad&c1%p4°Gt ?Wezﬁ%@a%%&Tﬁ?@%‘@\}}@éﬁ%‘&ﬁ%"ﬂﬁ?’é% itigantscts
1102ottthe dsase sipdctyrtd in@2conheflipuchigsdiéi2402mayoberdalipledda the

inte g@ﬁﬁ&om@ﬁ@ BL%Q)S %ﬁ@%@ﬁ%ﬁtfﬂém{% g@d@ﬁa}%@@ttﬂé@@ver the flip

interconnedt sinyciues 24pd, such as spider bally, solder colyrns o stud
bumpg, Thé integrate CII’CUI 28354 may LeRed overthe 1 Hip Chip die

24091 PR éodberibil ‘iﬂ'ﬂéﬁ‘éb?ﬁfeé&hﬂ’e%ﬁéféﬁ‘}éaﬂﬁ%nnect the integrated
circuit diehR0hdgpihianchims cantaetsnddd ohthe hase.siauaitur diéQ204.hee

encapsiilant & max.nsnaldad qf, e iﬁé%gﬁ%t%qef%'éﬁ}fe!&tds't?u&%% M08 the

electrical interconnects 116, the flip ChIE die 2402, the interconnect structures

2405 s G d@?/l‘é@?rf%‘ﬁﬁc H@‘Wé%ﬁ@cﬁ%mffe?‘é“@%e 44 the
basélstruciprdah7 0B. miheleridbpsaianing 18)dizywalscifi btkesopemninyy 021 04!

bﬂ%&@@tﬁ@ﬁ%%bﬁ@&u@o@ﬂ% andethg bRse sustire Aenias H396n the
systgm Antf%%?cts 208 may IIZ{ med on the board pads 206 of the base

he base struc . ..
structire” errlng FOW tC . 26, therein is shown a flow chart of an

integrated Réfetiieepatkadiig %9@%@@%@9%? ArismuraRtLATRg theciateriated
circyiicpackagingnsysterod fanwrithuthin (s afikgincartiembpainmant ofsthe 100
preggglt ﬁ‘}{%@&(ﬁg 11;r Qaee%%'éﬁ%r% anen &J&gﬁﬁnventlon The system 2600 includes
forming a base structure, having an opening in a block 2602; mounting a base structure
device in the opening in a block 2604; attaching an integrated circuit die over the base
structure device in a block 2606; and molding an encapsulant on the base structure, the
base structure device, and the integrated circuit die in a block 2608.
It has been discovered that the present invention thus has numerous aspects.
A principle aspect is that the present invention provides a multi-function package
in package having the same vertical height and foot print as a single chip package.
Another aspect is a very high manufacturing yield percentage is possible due to

the assembly of pre-tested packages.
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forming a base structure, having an opening in a block 2602; mounting a
base structure device in the opening in a block 2604; attaching an integrated
circuit die over the base structure device in a block 2606; and molding an
encapsulant on the base structure, the base structure device, and the
integrated circuit die in a block 2608. It has been discovered that the present
invention thus has numerous aspects. A principle aspect is that the present
invention prehVIBREBEAIRRGIRAGATESTP hRE REGE i SadRAY SRl the SRRmes
vertiodl aeight andifeeicpririhas arsingle chip, packageg Anethesmspactina
very high mapufacturing yield percentage is possible due to the assembly of
pre- ?ested ackages. 15 Yet another important aspect of the present
invention iSRS RYARFABRIEBE FRTES P& SRR THE MR U R Bher
redubingcostse sichplifgnty syistertis, mrddridreasing performance. These and

other valuahlg, asaa%gegfaga)meam inventign&onagauRat it thaentin
state, o the feghnalogy to at least he next evel, Thuz, it has bee discovered
that" eI?ntegrate Ircuit pac ag |n Sy ystem Bvrttﬁ thin etteof present
|nvelm?@ﬁ1fﬁt~tméﬁé%0nﬁpma%t1%ﬁﬁd ﬁétefwm@t}nms%m fahopaak?gwilamlélple
solutiatisynaapalilities  gackignctional aspedis toe packagisighmifltial@ackage.
funciigngl.deyices,inapackage yigout lt)'ﬂgrea?é'rlgfaﬁ@ﬁ’tf‘éﬁw&a' heightQfithe

package. The resulting processes and configurations are straightforward,
cost BRI MBI pITatEd, T eoRSatiB BhdErsRR, "85 pgbviously
surpnisingbntadh tyudelping sty nitagieriverte and yradaptiergiknoviel techificlogies,
and ate J&Hﬁ%&%ﬂﬂ%&ﬂﬂﬁ@dﬁﬁéﬁfé&t@d&% ﬁmta%GC’c[éQIEEmUWT&HMB@GIy NG

packa%,e in Eacrrt%%?adewces fuII com atlﬁ)le thh nvenflona

tio: cturin tec resultin rocesses and
manuracturing processes Shd ‘tecﬁno‘togles resu?tlng prdgcgsses an
configitfiettieirh ararstpangitfornaifd, CostErbivalnelmistcdiellynigristle.
versatilesteaceutaite, seaskiveia)daeifeciive. angieanaa implamentedtyn
adapfing, KORYR, CRTRONANIS 0T dEA D RIE T AR REANCMIERLuion, ana
manufacturing, application, and utilization. While the invention has been
deseHbEg I conjunction with a specific best mode, it is to be understood that
many alterwatlvés,imedificatiors derdrirgd atiomguviibbevidppagefit testhose,
skillgddndhg ardnstight %Jhﬁaﬁ;foarﬁaﬁﬂﬂgeg%ﬁ&tlﬁt@ﬂnﬁ%@rdtﬁ%ﬂt WSl be
intended to erﬂbra e a sugeh aItern%tNﬁle afodlflcatlgns and V&”atdon $.th that

fall vvpﬂ%remtfte soégse of the mcIit la clalms ,&ffﬁglartlﬁerscﬁlﬁherto ore Set brth

heréj;nn(tﬁngpfbwlqnpﬁrgﬁ%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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accompanying drawings are to be interpreted in an illustrative and
non-limiting sense. 16 What is claimed is: 1. An integrated circuit packaging
system comprising: forming a base structure having an opening; mounting a
base structure device in the opening; attaching an integrated circuit device
over the base structure device; and molding an encapsulant on the base
structure, the base structure device, and the integrated circuit device. 2. The
systifes damseld in claim 1 wherein forming the base structure includes
forming the openjng i ad flatpack no- Ie d Iead frame or a ball grid array
substrate. T33 The/ksn%éltpee aalicclz %‘}mgéi ar“lgmﬁasﬁﬁ urt er}sglgmprlsmg coupling
an electricKI'Pifgre SASSEP BRRMsEHEAR IPRRIYEAted circuit device and the base

structure; anddfiorgminganrintercaniedt juapeariietween the base structure
device andtheh %&%%&Hf&rcﬁt Ihesyslem: 8s.cainad nglaim,d further

comprising attaching a flip_ chip die to the base structure device. 5. The
system as ‘B?é‘ffﬂ%&‘%ﬁ“&?ﬁ?ﬂﬂaiﬂﬂﬂm&"e‘?ﬁsﬁfgﬂﬁtﬂﬁg r&BRSLSHTIEYES dadits
mounts the baseistigretisreidevibaitraving a thickness equal to or less than a
thickness of the base structure. 6. An integrated circuit packaging system

comprising’ formirly & BB SHFRETE" FiVhG ABEPHRAHY M8y FOMRING a
bondidlgdes freaeinechethieelas én stryetUiletpmbuntivlg kaddsensteuetonié dlievitayin
the gpgrirg of the base structure including aligning a board contact for being
coplanar with the base structure device; attaching an integrated circuit
device ove¥ the Dsesteacturaidedivesinelddimgeatearhingzan adhesive layer

between theubﬁ@gaatme&;&a geyicannhiReciiegriae&iIGHILHEMILE aRkNahe

molding an encagsulq n the base structure, the base structure device, and
structyre; and

the integrated circuit device including forming a package in package
forming an interconnect jumper between the base structure device an the base

structure.

4. The system as claimed in claim 1 further comprising attaching a flip

chip die to the base structure device.

5. The system as claimed in claim 1 wherein mounting the base structure
device mounts the base structure device having a thickness equal to or less than a

thickness of the base structure.

6. An integrated circuit packaging system comprising:

forming a base structure, having an opening including forming a bonding contact
on the base structure;

mounting a base structure device in the opening of the base structure including
aligning a board contact for being coplanar with the base structure
device;

attaching an integrated circuit device over the base structure device including
attaching an adhesive layer between the base structure device and the
integrated circuit device; and

molding an encapsulant on the base structure, the base structure device, and the

integrated circuit device including forming a package in package.
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17 7. The system as claimed in claim 6 wherein forming the base structure
includes forming a quad flatpack no-lead lead frame or a ball grid array
substrate having the opening in which having the opening includes having a
generally similar shape to the base structure device. 8. The system as
claimed in claim 6 further comprising: coupling an electrical interconnect
between the integrated circuit device and the base structure including
providing d-chip d6ataeEBntHdBaseisriaEtuPe haist fOFmiG B bitite bEBFECt
jumpenletweamthe) baseptdtctoHededicaanrdthedase stivctbseanaludipg

cou m%&mp@ﬁipﬁﬂa@% theDATRSHHCHA ﬁa@ﬁ‘ﬁéiQQe&Paﬁ%@iHﬁMHAE&Q ffact

on the base structure. 9. The system as claimed in claim & further comprising
attalHHY RIS €M die to the base structure device including forming an

interconnegt strU@Hér%Sgé;ntggede(ﬂg@giﬁmlggﬁ.égrtggpgp%;ggg:as claimed in

claim 6 further comprising [i)rowdlng a package thickness of the base

structure dOYRBSAATEHTE PG L 186 SohtitimateP e Wricheprsbidrighee
package thicknedssofthetbaselstiugteneidegieelis aboutt equial besa ssulystrate
height. 11. An intggrated circuit packaging system comprising: a base

structure, ?&Hrﬂé%%”iﬁgr%&% 3 base sinicure evige mounted. N NG, pase
opening; an inteyrated Circuit device over the base structure device; and an
encapsulant mold&t8rs iRdUnee Atpliptir & MR Pakesthe st ettislicelexise the
integrated circuittderdeendizs dhasystdrbas alatmed in claim 11 wherein the
base structure includes the opening in a quad flatpack no-lead lead frame or
a ball grid &rray SUBstrEtE 43RS {sEHTAS IR caMRTET AT et iaeiP
compiiisitigtoaheciectsicalint eksarnatideiweemthe integsaied aitcuitedemvice
and g Rase. structure; and an interconnect jumper between the base
structure device and the base structure. 18 14. The system as claimed in
claim 11 fucther dhnpyising @ flipichdpidielaim 6 further comprising providing a

package thickness of the base structure device in a range of 0.2 to 0.3 millimeter in
which providing the package thickness of the base structure device is about equal to a

substrate height.

11. An integrated circuit packaging system comprising:

a base structure, having an opening;

a base structure device mounted in the opening;

an integrated circuit device over the base structure device; and

an encapsulant molded on the base structure, the base structure device, and the

integrated circuit device.

12. The system as claimed in claim 11 wherein the base structure includes

the opening in a quad flatpack no-lead lead frame or a ball grid array substrate.

13. The system as claimed in claim 11 further comprising:
an electrical interconnect between the integrated circuit device and the base
structure; and

an interconnect jumper between the base structure device and the base structure.
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attached to the base structure device. 15. The system as claimed in claim 11
wherein the base structure device has a thickness equal to or less than a
thickness of the base structure. 16. The system as claimed in claim 11 further
comprising: a bonding contact on the base structure; a board contact
coplanar with the base structure device; an adhesive layer between the base
structure device and the integrated circuit device; and a package in package
formed by khe enBp®ifiamtas Aamsg sy dsferdrneenpreiasm 16 whedn
the basecstruciisesénaiutdes @vigead flatpack no-lead lead frame or a ball grid
array substrate having the opening in which the opening has a generally
similar shdpe to tHe pAsE strelattird Belite | L8hyRE dydiespacbrgiseigefes
clairmdickfesthagndomplisingarentdetectsicat irteiconnectdetween the integrated
circuit device and the base structure includes a chip contact on the base

structure; ahd anTRREYEERAEER]BRYIR F Bt L EHtRECPEBES B ucture device and
the base sirueiding cntiudesta jusapetdpae, on the base structure device,

coupled to,the, banRding SAMAGHRNHDFRARS RHHELVIE; 19. The system as

claimed in claim 16 further comprising a flip chip die coupled to the base.
structure FBVIEETREILYES EHYFTEIRDRAME Y UHUE IR Bhnfite i e i T2,

The system as ckviveckind claim 16 further comprising a package thickness of

the base sfrpeiaeR evisadiakrnge o théapoulm. millimeter in which the
package thickness of the base structure device is about equal to a substrate
height. 19 17. The system as claimed in claim 16 wherein the base structure includes a

quad flatpack no-lead lead frame or a ball grid array substrate having the opening in

which the opening has a generally similar shape to the base structure device.

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

an electrical interconnect between the integrated circuit device and the base
structure includes a chip contact on the base structure; and

an interconnect jumper between the base structure device and the base structure
includes a jumper pad, on the base structure device, coupled to the

bonding contact on the base structure.

19. The system as claimed in claim 16 further comprising a flip chip die
coupled to the base structure device includes an interconnect structure on the flip chip

die.

20. The system as claimed in claim 16 further comprising a package
thickness of the base structure device in a range of 0.2 to 0.3 millimeter in which the

package thickness of the base structure device is about equal to a substrate height.
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