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, cirdNTEGRA SROUIRIEUTIOPA GigAlyINtegrated. In some
practical applications, such as personal audio players, cellular telephones,
hand help global po%ﬁ%?ﬁ%‘@}%ﬁ%?%%%ﬁd%@é‘%w&g%ames it can 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 desirabfertHinsiuderiniaDsingle package a digital
processor, an analog device, and a memory device. However increasing the
density of inteGPaticat BRRIE M A5 esrpetsivairirivd v tatpificaging, and
limitatiensurticularly lbis Pessibie itospackionedisavardanothefos astagkad die
pac@%dqu@égggigge 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 packaggsaix;giackes ghip packages made by stacking
a plurality of chips in a package have been used. A further challenge
for packages Havidgcaonarietinofydientirpes tis saisechdy tthibafact tiphtenofsitirdie

are ;gond” andd4tione had disip astacked dierRackage Jesplls ina failed
packa e and ta}slt cﬁl oad" die, Packa esta% may be m ufactureg ?3/
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plurality of chips wif ein t?s d. However, the package stacks may be
thicker aléleccs)?n%gre ¥g%<ed c |p0néccﬁlg§gé§te eccglllljlse of the lnhficl?r?g\és of
eacﬁ"‘ﬁiﬁﬁ‘hdﬁ%{ 1§Tgéwe8)b§tﬂk)&§ecommumcatlons devices, for example, it may be

desirable to include in a single package a digital processor, an analog device, and a
memory device. However increasing the density of integration 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



Thus, a need still remains for an integrated circuit packaging system with thin
profile. In view of the technical challenges associated with combining multiple
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
marképlabe ViV chiticar et Hadivareybe rhisker for trBBErotiemicked chip
Addjtionaty bleeunesdhtoisane s ostacinjaradeaefficiengiegaaand performance,
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of the invention have other aspects in addition to or in place of those

merftSEFABE00 1158 REPEEES will become apparent to those skilled in the
art from a readiigtiofithethetopvihiy detaile dede Sorgptioghe pritaldemelwitinents
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pac aélng system w in 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 altemaﬁ‘@c@@?@#ﬂ@ﬁ%ﬁ%ﬁl@ﬁ8ﬂt invention;  FIG. 3is
a cross-sectional view of a quad flat no-lead (QFN) package in an
embodiment ofheRregsent sventiviiides Mml@idifiaa Gass-seatienal wWeawnof a
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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;



FIG. 5 is a cross-sectional view of a quad flat no-lead package having a flip
chip die in an embodiment of the present invention; FIG.6is a
cross-sectional view of a ball grid array package having a flip chip die in an
embodiment of the present invention; FIG. 7 is a cross-sectional view of a
qguad 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 packd§e havingfasoaseosttuitireldedice atParbdditiepbigna an
preseitbifivemtiontie prefehGnEisich;,cross-sectional view of a ball grid array
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cross-sectional view of a ball grid array package having a base structure

deviB B OGN EEMABITRSYBh:  ~ FIG. 11 is a bottom view of a ball grid
array assertBly inacfisstspatdd i giphasewhdibnufdetd imdage haFi@ a fipisha
CrosgeSeeHeRabyiewQfr the hallwiid aiay assembly along the section line

12--12 of EIGR. 11; FIG. .13 js a bottom view of a base structure device in
& molding et SO o el o RS R RS
the Bade StptRiEesgicBedlssiy thecsdetion line 14--14 of FIG. 13;

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-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;



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 isa
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 gritl@rrdyiaddeminy, of trrdall 7t tHavtapRmHase BmARuPARHATNg;
FIGaRénislapiepeviemanifthedaal] grid array assembly in an ultra thin package

assembly phasg qf MapUaciNg:view 5telthis & 1&r8§a? %@W'MEMJ
the ball grid arra assemg%l% along the section line 21--21 of FIG. 20; FIG

22 i&8I8PJEE abctioNdi\ it of a ball grid array assembly in a de attach phase
of manufa€iGridg;is a cRIGs280s aveross-sdetiandl ariewestatbalingridicarragh
package i Afinighedhstate 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 packaging system with thin profile 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 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.



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 packaging system with thin
profile in an embodiment of the present invention. BEST MODE FOR
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The base structure device 102 is so-called because it is substantially in an
opening 103 of the base structure 108 and has a thickness equal to or less
than the thickness of the base 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
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height package. The base structure device 102 may be thinner than the base
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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.



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
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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 interconnects 122.



The integrated circuit device 402 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 202 by the flip chip interconnects 122. The base structure
202 may be coupled to some of the flip chip interconnects 122 through the
chip contacts 204 for forming an electrical connection to the interface
contacts 130feriie pyatel PSS 206eip datberdr tHeshottoptab ik Yaseall grid
struettife RO gaayhacaigpled tiptheiswiesnlinte moanniectima08yfsthehpasent
SO, #AIISE.COUIMAS SAIE BUMASRY S RUTASIOUINAL ne m

connection to the next level system lénot shown The encapsulant

may B8 Hbited By tadhhisgarditce %Wi&’e%?:é%(’ﬁé?ﬁt &S ifOcHned thereon.
intercopinédtstie hitkratélipcchip déei&02)Zahd threfliaskistniatera202] 2P hghe
integiRtedegirGrlidavee 402 MayRe-caisiructad nse arReRRINSINNIEY as a
fasqlon to th%nbase str Cfure device 102 of F G. 1. Referring now to FIG.

aminate substrate, by the ch1 intercpnnects
7, therein is shown Crose - §8RORar View ofza Quad Flat No-lead package

700 havind# b‘&%@%‘tﬁfé’tﬂ%’é ‘éfé*ﬁ?:éo?@%ha}‘? EntsoipretsRme pradento
inventio e Tiyechipss-seEciiandkhdevnafthe gusdThat neteadopackage Qo
depigle e PAsHHChC ARER0R MOURIRY R0 G BASEIBEIG QR0
the flip chip interconnects 122. Thé flip chip interconnect 122 forms an
electiBdMEBHASE oI between the interface contact 120 and the base
structure 306. base isitegrat@dcimenibieupB4 maynipeofrbufiiedttip therbatiens of

the b@?%ﬁfﬁpt%gﬂﬁy&@a&gg&g&h%@ﬁﬁ@&g/ﬁegt%algbﬁ%%f&{r@h@le 1nter]face
mterconn e Infegrat clrcult di tot terface
ectori el i e S e AR ol
be rrdieled @ﬁ%évﬁa@efé@remtm@w&ﬁc@m, widerliprehiprifnerebwmectslde 2,
the tilepyaleduaibauipder 4], @askthenhage stkuciue 306 (hhistoase. structure
device 702{nay. Q&ﬁ&’mtf é‘ﬁ%%qaér}n%ﬁ?d“o‘?{ ﬁ!&ylﬁég}ﬁt%ﬁ tﬂ%l?ﬁ"d%&%etﬂ@z Bassip

structure device 102 o eferring now to F therein is shown
a cro¥B-BEEHINST ik &efﬁ’aﬂl@ri’dfé%ﬁﬂa%ﬁaﬁ@% 8‘66%5\&% apdygerated
structurg dewedB0Rajnbarcesmbactimentcoéiile prekefitshimentionbafheructure
crosg-sectionalpitewy of the ball grid array package 800 depicts the base
structure dlg\{Jce 802 mo eg clwthe base structure 202 W the pl CthFl
interconnects 129 "fhe% chip et Eohnects 195 16rmaan al ectrl !
conﬁ@dﬂ@hpb%h%%é@?ﬂl‘i’élﬁgtéPﬁieétr@é‘t‘ifaé@i?@éﬁ@@ﬁ@@ﬁ@&@r@féb@?ﬁ?&bf
the basgistrutiyeLQZ:bhe iie graieduatl CuitndieadQAdngy 10e apacheddndhe
interface 219e, 16,05 e, Nase SHYGHLe deYice 3%9%?%@*}%1339!‘1??&}’%&%(;5“3

electrical interconnects 116 may couple the integrated circuit die 704 to the

interfatcd RoRIREHY 1P G IRE bask StriBtHFE el o8N Pt BhttisEtifant
118 ameacbie imoltibel tor: thedoas 8 irdoturezdeicec8icti fhpydhimounted to

intercOARGES d2d thaelerhical interconneets dib.dheiintegratad circuitdie

704, ?nd the tbaﬁg structur{a t%02 tThe Base stguc%‘rl(-:'t olt vice 802 m tXt %Q
conslfr%rfi din a gené’ra(ﬂi?éflmllglr 850 TOHHE base StPUtTirE deice 102 of

FIG ofithe basg jaupizsedatiesctdfe 202 may be coupled to some of the flip chip
interconnetis dn22ptaraidghsthechipentasisOhdosfasining ace elextiiealip
conneeti 9{3&% e nissfage 1882%%?&}%}39 J“?o?oﬁurc?d?é"‘g%ez%liﬁl‘%@tﬁ% of the

bottom of the base structure be coupled to the system interconnects
208b%iﬁc§ﬁ‘%§§1§o‘i6‘é%?ﬂt’sm§6IB%?OélétFGFfﬁ‘?sm%’éeF%UrﬁB‘élabfaé‘Em BURfdEstor
finakconmedtivnettOthe Aiktllevel system (not shown). Referring now to
FIG. 9, therein is shown a cross-sectional view of a ball grid array package
900 having a base structure device 902 in a BGA mounting. The
cross-sectional view of the ball grid ar@ay package 900 depicts the base
structure device 902 having a thin substrate 904, such as a laminate
substrate, with the interface contacts 120 on the interface side 106 of the
base structure device 902. The system interconnects 208 may 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



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 SHEWIN& Y648 e fo el BP Hafr ehfidcatiray! piekage brdeod
havisgafasgestnoaiue gdeviee stiobzrénithie depsided Odbdomnand oConafpgseation.
The;grasmeaslional Rl te.all ALt ATAY BAGKANE JORR deRlis g hase

structure device 1002 mounted in the base structure 202. The interconnect
jumpEr B EieTifcang e e R EHiBUE B 0t DoAWIth Th8 iREFAaRects
conteetsTi@ip chipTiterimegptatied tinvsindiecod8! ivmouintedtonca tmyietedian
ad he&iva%tg@teﬂai gag%p %ugﬁ?c@ﬁmlamevws% maé@ﬁiia%gwhiﬁb liﬁegﬁttéaenb@ﬁe
Structu evice electrical int eClS ma

o D R e L IR SR ERPIDIE e
202adhsEveridapSaksetried 1§t%wé68dd QW@Y@@@F&E&WW@W‘H‘?@%@}%H%
elecisivaliidesconnects 206f thebadhasivedaaiesahl 004, the chip contacts
204 of the Rase, siryeIHr ?1%%;%%9&%%%%%%%&9&\4‘8&&9%2 the hrﬁle

board pads 206 located on the bottom of the base structure 202 ma

couﬁi]é%llf‘éefﬁoél%&éﬁ"r (e AUt SERsHEn Qs B IR s &b e 704
columhshesbide stowmps?@r: Stud hhemmypsstioe finaktcGihectobetootiyauaeit level

SyStem:AIRtshaWRkhion (RBIAHIDGDAWIQFAG 1@21@1thﬁl§ein is shown a bottom

view of a hall grid arra bly 1100 i first mo se of
et A e R IR A5 Dl
the %@%ﬁtﬂﬁé%wnﬁ%h% @élﬁ%mé\ﬂ}l@i%@cﬁd@m%@stm@, ia'giaefe
row @hhordnog Teniacds il Q8canschan apebgohld4heichsascareriangytar

opepingip I&‘%P@?‘?eﬁat H&%‘ﬁn%% 20 Lﬂé}%lé/‘?o%dgreb%ﬂsoQO?Je?Qo'ﬂW&ras%‘?&'er

circuit die (not shown) may be seen through the opening 1104. A section line

12--19 i EAHAE RHEPY &R e hreRsacH GG 2t v e gkt SHEpe, and
configuratiBefofithedboarditadsizd6raebyvwayofarexarnphay {tfis ball grid

undersiopdithRtdReHaUAYOEE, mﬁi{%@ﬁ@ﬂc@m%b@%@fmlﬁ%r@m%%g%

may be dlf{erentap eqjaﬁ: ;al imple ent In ad% on, the num

cctional view o arr a €pICt, ase structuy eVlCC 202
configuration an ape o%aln conta if mayB différent in‘the

actudlVingpldietitation Messtape ntinaidatiberaiz &bt enspesingnieedd 2thay
be diffgtentdiatheiactoalonp!ementation aivibidMmyeERtigRem infRedareangI0ew

to Fl%%%g féﬂﬁ&?&l lthe R?‘f‘fgc@c%r?a&s%‘z’&th%[l?éo\ﬂ'l?"\{ RM &%% Qg AURY the

assembly 1100 along the section line 12--12 of The croSs-sectional
view s i#e H&f?&ﬂélﬁﬁw%@é ﬁﬁ%ﬂﬁéﬁdl&%‘ﬁ%t@ fh%bﬁéréé’%‘l?&eﬁﬁéﬂfd%se
haviswgdhe Béard pads 206, the bonding contacts 1102, the opening 1104,
and the in@ﬁiiﬁ{@egﬂﬂ& 1106 af-andiegrated wiraritaignl202, bhe: iRlrakated
circu ie 1202t ma¥ f mogg&ed {)r}gthe ba}stﬁ structLtJretZO Egétl‘ hteS| e
114°The e"lec Heatintereonnectd 1l coﬁ etﬁéul%iléegr circtift die
1202igripniseichip evmiachs erétﬂdthé%ﬁé@ %&&ubé gop 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



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. 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 interface side
106 of the thin substrate 904 having the interface contacts 120 in an array
13020aReiinh et st s13ePRlgifdY AlbR Gath e merrgkaat 1R8%HeRIcts the
substrataer®@dke lidsicendersiooatd at the shapecaidhezthinesubsisaiecOQdhpsfor
exaqlaanlADCLNEAG SIARR C0IS It SHisHEI AR may be different.

Also, the number of the interface contacts 120 and the shape of the array
1302 are fOPEIETHBIE IS ARAE tE KR SHaPedf¥fe htay TS0y dRticthé
numibes.clutherirfibrfacevgomalctsll 20ichay betiiffesentuAse dtivreliH®2L4khd 4
Szo\él@cth@aldiﬁ%%m&fsa} A Graldouple REFERIBEEOWAQIFHR- db, &h@?rqi@ iﬁip
shown a cross-sectional view o ase structure device 1300 along the
e e e B S R eh e
devideuiBo0 AEhiths tlsettnih Bisrsnatesobd Havirt e imurritd ¥Wntheip20
a_nd myﬁmpebmaamae?dﬁﬁmdhezjmtﬂrm&dmm& dEhiee!mmegrated circuit
die 908 is gftaghed fohsoihip.subsiate g&éﬁyoghﬁe?ﬁﬁee%‘ﬁ%&%ol%y be

electrical interconnects 116 couple the active side of the integrated circuit die

908%‘8’%%%8}‘?0%%% BEBEtRe i Shodtselden hals: SOIG}%@%WB%ﬁBII%t
118twaysbe sdlbedpericahiEnahtegnetech ¢ortwitaie S0y ther édetthicah).
intelr(conneg%ﬂfﬂ@,ﬁikfoﬁmmb@gd@% i@@%@ﬁf‘%&gﬁntmwgﬁt%r%mﬁ
pacae | SS 14 \ eint range or.v. .3 millimeters.

B L R R L TR RN S il
mougitberipitsis e tHRkirpidsdhaheshrgister JeRNe g2 deti @wof diethedase
strg@hugezqa&; @rilgl!ﬁo{lz, wiﬂwm@gdﬂimg:raqlditmaai ﬁmiaigaemg mmhe@agkage
he'%&a@lﬁﬁ%‘ﬁ%ﬁﬂg RMAYLRIOVIAEAMYHIRG RGO RACkRIS BY IQining. &

pre-tested version of the base structure device 1300 with a pre-teste
starfdShd PR HRVRAE BotEhaRMED the RREEREH] Yo t6°EIE B! Hiktein
is sholivate hettem ddipwedfiaip@ckage in package 1500 in a second molding
phase of mapufaaiiing,d hedotiamvisw sftheRarkage i RrkAIS LPAR
depicts the 'tterfa e tcogt%cgt rrag 302 on thetthin sgbﬁtratef%(l)4bpo§itiocped
coplanar with the base structure 202 The éncapsufant 118 may be forkied in
a geerafty tsidiffaiestiape s thengmaisish divaddboandenayisveniiersththe
thin substiaterdRdvanddheohase stoachdye202tcABectianting kfpkhshaws
the qifecon QhYIeWAIOL aifIGrl8e opedt I NOMBEY, SRS AN GORMIgRLRON

of the system Interconnects 208 on the thin substrate 904 and the base

strulthiemsBoigpe by ArF R mple. It is understood that the number, shape,
and positidtefofrthensysteriGntartorneists @08amays-betlifférent. of theRaferiing
nOWEH%}F ijg-ée{)%ﬁy lth%fﬁf[ir[]bﬁé ﬁf&%\é‘@ﬂlcﬁ\ Gﬂfé@'sgﬁgplf}[@é viﬁw%f_ef&lag‘s%@ﬂsag?i% I
ac e . alon e cl ne == 0 . € .Cross-sectiona
ik b e R AN A s
the Hitedhatbendireuietictod tndisneentietéth pYdthe dukesiveld 1406Tpfean
elecitieahiqterconarctso? Ithmay caupledhie drtegrated ey awidia 90Bdodhe

Chlpsgggﬁ?ec%gcg‘y"'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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The encapsulant 118 may be molded on the integrated circuit die 908, the
electrical interconnects 116, the adhesive 114, the chip contacts 204 and the
base structure 202. The opening 1104 may be located under the integrated
circuit die 908. This portion of the package in package 1500 is the ball grid
array assembly 1100. The base structure device 1300 may be attached to
the inactive side 1106 of the integrated circuit die 908 by the adhesive
material 160 pde Elrlidtir@@bvites N300 APt it the bpénifty1rto4
so thevintaesi@ca sideldifbpbisher base striatl mhdetica 13001 meoplanaicivith
the {igracR SIEiIdORLHINRRASE: SBHOIHE A0Z.TREIYBIGANAE I HmPaLS

906 may electrically connect the jumper pads 1304, of the thin substrate 904,

wuthcﬂ’i‘éa%}?d%ﬁI@aEc?ﬁftaa‘(cltéoffﬁ%J‘B?ﬁﬂé’*&ééé KritiepsPerlopthe ouippedee of the
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devi cl?e 153?8[ W rétﬁc\?lg\%g %om %%ﬁe m a s?l%% ?(% fi%examgﬁe?eymng rﬁow
to FP@P%EThQH%FéiHl?Sa%bM% %é@sléeﬂ?shaf hewsrarbamyay 4fPagray be
assairiblyhil AQQdiva taping phasesahdaaantfactorngs. The cross-sectional view

of the bal Hék@ﬁﬁ@ﬂ%ﬁ%f@'%ﬁ%@&%'ﬁm Q%?&SS%%H{?V%&% *&?evmthe
opening 1104, the bonding contacts 1102, t g()) contacts 204, and the

boaHH4ERs S0 R%%Qﬁﬂé thepectobncs 4cH‘5%f var 18y Eaeseigy by
adhefelktbathetbottomisurfat® o fdthe b dse thtruotyretd PO2 fevipgoperhyerface
positipning thehase et M@%&%@%t&%ﬂ%dé30@"1@&4%!%@54@@&&@&

enc%psgéﬁnt 11tt8é}9121|:th€h I}rom It()azt;lrktln%g Fii ott m surfla_)[tie {jﬁmnlg Itate
manufac urlngasateﬁs © ﬁ!e 1enrr?ﬁgS NOW t0 eeSIrVeeln is shown a lcat[om
plarisnnaetiie Bafiogpid @Praffla%é,’éﬁM)}hi?@GEf@P‘FF@Eultﬂlﬁ W teagiitgPpithse
of masufactwing. dlihedsattamotew of the ball grid array assembly 1700
depicts thepage sitHeire 4 702 having A AgVRIe fawofihe: ReRrd Pasts 4Q6-

The center region of the base structure 1702 is covered by having the sealing

tape’ 709 alETRT o tHE o d¥e P Rt A Y 0 VovBrnlF the buBitF Sati¥ 206
and riwsagp éickigesk 1044 Mhebpdsitionuamcifumbes afithecpoard pads 206 is for

example ofyy. d&ﬁ@ge aﬁ&@éémpdmmﬂ@w fhesaMmavdag.aadifteresfondrpber
of the boa S 201613 na dlftfehre tconfl ur é&w d?gfe now to FIG.

%urnetf:n IS &uﬂo%%td%onese (éw o] tru ure array assém tlgegf USFEIG.
17 |ﬁ%@ft5{ﬁng pibed %sﬁdmamﬁiﬁae@aﬂhgquﬁ@%@?@ﬁﬂ@mﬁ@b&w@rm{e&ﬂ%[y
assemphya R0 depigis thecbasgskagetuyedno? Hardngan @uies Kwhefike
chip &9&&%‘3&%@%3%%9@%megt&(?‘%m?d"% an.inns fdf o JQN9f P&, Honding

contacts 1102 that are adjacent to the opening 1 4. The position and

number of RE'HBRAMY Coilacts 1O AUt R F P UEItadEe 204 drsise in
exampke®nl§O0T eir positionodiig phmsbef mayfheudiffe Bt biensikavaridhe
ShaBﬁ‘cQIg% 9&%‘5&;@9%%&6@ ﬁ@&@ﬂa@%@m{at@ AhY ih@zQQﬁHMnl 10ddmay
actugabAy betoth r qfup reizes. f%é now to tI 0, ther in |s
shown 8 top View bf & gn%l %Sr?é%s‘lé%m c?aﬁai’n “ i p(’éml%age
1300 asgawitlly phalge Sdiﬁl?ﬁaﬁ WHachirimgsTHe %‘b yidwaf ?ﬁ@lmn@h@aﬁm
asseimhiy2000 Mepietstoe hrseestitaciukeclidd inbaving theaulies dew:ohthie
chip ?%”E&Ct%l%oﬁl the inner row of the bonding contacts 1102, and the
opening 1104 in the center of the base structure 1702. The thin substrate
904 is positisretriytiaseerieat &‘ﬁ%‘r&ﬁ@hﬁféhfféﬁe‘?ﬁéefﬁﬂ‘}bﬁsp%{@ o8 3654
on thenthibssubStrate D04 maystealigtieciin @lselatévenploxinityntortiied that
bonq{@ﬂuﬁ%@?%%él %9@&51&&?0@%%%}%¥EHP&HE%&%Q§S Id%%ﬁkﬁ&tﬁﬁ?érem
interconnects 116 may couple the jumper pads 1304 to the bonding contacts
1102. The relative position of the bon F‘lg contacts 1102 and the jumper pads
1304 is an example only and the actual alignment of the bonding contacts
1102 and the jumper pads 1304 may be different. A segmentation line 21--21
shows the direction of view for a FIG. 21. Referring now to FIG. 21,
therein is shown a cross-sectional view of the ball grid array assembly 2000
along the section line 21--21, of FIG. 20. The cross-sectional view of the ball



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.
Referring now to FIG. 22, therein is shown a cross-sectional view of a ball
grid array 885&iBRP2200IH Hodieatbdehpriaseropitaiemactarng hrrackage
cross-gekiienabvigun oihthe diall igréd @arrayaEse mbith2200-depiots theybathgrid
arr aﬁ&%@”H%'%1&%995&ﬂd@{lﬂﬁ?ﬁ{‘é%é?eys%fu&%%oé%bﬁgﬁ&ﬁ&l@g&%x\’é{ﬁuiﬁdw

the ball grid array assemb 0, and an integrated circuit die 2204 may be

attagﬂ%H‘%W‘Fﬁéh&‘&ﬂ%%@“fﬁ%?sﬁdé“ THE FEraEeEirenit tie' ©29% ‘fgué’tLFown
as diwirechord dienbdtthis is ts dipexaepl@donly. The integrated circuit die
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204, The enca§sulant 118 may be'molded on the electrical interconnects
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seam 704 FIG. 17, may pe.remove S em [ terco ects
oa R So kg o e R e A R R
be foied brndHe W@Sdé% ofoBe bast Refvimthow to FIG. 24, therein is
shown a crosssagtional MiewHf e halligdidanay packageHod havingthe
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%g array package 2400 deg cts the ball grl array assembly 1100 having
the

Sl aly iR 1500 Mothirsaoh BBty T162 ot He Wasden
strueteweddenogel®00msimotiield having the interface side 106 of the base

structure deyicgn1300 &PPIBNAT, WiRithe BeRILRALS BRI mamaa%§ﬁrga%u re

1702. The interc ectju er electricall nectthe a

O B A AT se P e B AR5 o e
bas@atetietirey FFembly 17@%@@%&@@93%@8 W@%%w%ﬁw&ﬂntbﬁe
basedsigttsaat®0d @nehthaibasestsumiurendend e k3piandbcaversitheipe

interconngetlumpers 2Q 't“pfé'pn?a'}'%ed'a%l%?f%ztm}! E’&t%%%ﬁ‘?&léoomﬁe base

interface contacts 120, of the baseé structure device 1300, by interconnect
strudifiraeel76a f‘gl?é?P%féy SOMHEPBRI1RS RBRATEBEH §ed|3%‘fu%f B]tﬁ'n‘p”s aRd{g
systemvintércomnpatis2 088mdyise fofmedednnthe boardipadsrRO6ddong later
attaghing.thgiRallgeid array package 2400 to the next level system (not

shown). Trﬁs structure aI }?'/ ack ge th t sup ports mor%tﬁ]
€ err1 now to. wn a Ott 1 V1 C
integrated Circults in a singte p age & 'having a ver |c elgeht? L

supportsasRbonE RtedFated 701Péh¢ttaplngﬂzeﬁf@rﬂﬁ§aﬁbww1%§ hzepmeer
showni2 ss0g5SeEHRaNIBW 0D adpals afichad ayupackage RHO havieg the
bas%ﬁﬁ Ut?ta' [E,48i68 %F?Qé%&?ﬁr‘ég&%ﬁ%‘? &%PDQSQWPW e 969??89%89;%%@ of

the ball grid array 7pac age 2500 depicts the base structure 1702 having the
bas&'stftittgraraevia st inttRsos i e dpeniyiioke Wféd@a%bzgﬁaﬁu re
devibe 30D &4 TEheposinite dismtihétthétha ierfabecaiact®lomplk thdybase
structure device 1300, are coplanar with the chip contacts 204, of the base
structure 1702. The interconnect jumpers 906 may electrically connect the
jumper pads 1304 of the base structurt?device 1300 to the bonding contacts
1102 of the base structure 1702.



The flip chip die 2402 may be coupled to the interface contacts 120, of the
base structure device 1300, by the interconnect structures 2404, such as
solder balls, solder columns, or stud bumps. The integrated circuit die 2204
may be attached over the flip chip die 2402. The electrical interconnects 116
electrically connect the integrated circuit die 2204 to the chip contacts 204, of
the base structure 1702. The encapsulant 118 may be molded on the

intediatettditaplieraapo4theerets bt diffatercsimhsed tredofie i eAtptife
2402ifthenintemamnnmat structures 2404, the base structure device 1300, the

interconnegl iMReIS,PRGrRNdSNELAR S HHEIULE /8y ThenengRRsHIan:,118

may also fill the o%%nin 1104 between the base structure 1702 and the base

strutt8°delitd 1306 This Gydteneptercipeeiacsnaamty 158 tsmdd6hthe
boamipads 2061 tH&0baspictrthetirse SLEORre 170Rkfengng owwtovEf@ie28ip

thergifdisishawvinoflonnehast ofandntear ale e v ACkATING IY5te2800
for manufacturing the i rated circuit packagin tem 100 with thin profile
A ik ST e b e
formhsgaPraBB A I it oh aXARG P b ERTHE PR E DISE K T8 Mok HiHE 2t
baseistkictuie denwee it bieropeniogaia dsblackk26pd aadtachipgiag integiated

circqgﬁiﬁy%g%[hg;ghggé%lsy%gure device in a block 2606; and molding an

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

integrated RTETIRGRTh Q BIGcK 6D g BERA dBcYTEr8h At tHd ptEdent
invesstionbth2e0Rasthurier tirsraspects 0 simdiblehaspeatisuhetitive. fresemt
ian_ﬂUﬁ?ﬁPﬁ%Vﬂiﬁdsg?dr%Hﬁ%ifﬂfwm ﬂ)@lﬁkﬁ%{%tmm@gﬁfﬁ\&ww%aﬁ@?@he
vertical hei nd foot print as,a single chip package. Another aspect is.a
e R b s e
pre-testEy pHMkiadescenter of e ApstHBICiMHbIANnt aspect of the present
invention igibatiit vialuakiysupppstaiand semices thehistosigalitendOfThe

redycing GoSLS MR B8 WS IEMS o AN 6L GASIG R G HAIMARE Kimity LRIESE

and other valuable aspects of the present invention consequently further the

statBOc‘}f“t‘P%Cf’é‘&‘iﬁoll fbﬂﬁzt I:résggltrfﬁglﬁe]gpl?e\}[‘gls electrical interconnects 116 may

couple the jumper pads 1304 to the bonding contacts 1102. The relative position of the
bonding contacts 1102 and the jumper pads 1304 is an example only and the actual
alignment of the bonding contacts 1102 and the jumper pads 1304 may be different. A
segmentation line 21--21 shows the direction of view for a FIG. 21.

Referring now to FIG. 21, therein is shown a cross-sectional 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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Thus, it has been discovered that the integrated circuit packaging system
with thin profile of the present invention furnishes important and heretofore
unknown and unavailable solutions, capabilities, and functional aspects for
packaging multiple functional devices in a package without increasing the
vertical height of the package. The resulting processes and configurations
are straightforward, cost-effective, uncomplicated, highly versatile and
effective, B SHPHSI Rty ZnURBBYVIOLSRAMpTErReimd th i adaigrid
knowmjeskhnologirs) iandiaredtishreadilysuiteddog. afficientiycanchal view of

economigali Ma P‘d@@&h‘ﬂfmw&éﬁ@&@ﬂlg&ﬁ%‘éﬁ%ﬁé}%ﬂ%ﬁﬁ%%&%@&%’%

with conventional manufacturing processes and technologies. The resultlng

prodB¥Eed Und EBrifiguliols e SudlightrSriart ¥5st-BHadye 000, and an
uncaoraplicatetshighd\2 & satilee acobrdte) dendiivecdndreiletiVe:; ardreah be

implgmented Dy.adapting Iﬁaomn@omp@a%ngﬁtf%maqy,aﬁfﬁg%te aﬁa@ The
economlca manuf cruri I|c tlon and utilizatio

R R AR G S ST O s ML o e
be uﬁéﬁréﬁéfoﬂf‘ﬂﬁtdferﬁaﬁﬁﬁé%rﬁﬁ%é modifications, and variations will be

apparent tadhase skilledHIGte, aitiinighhef the ateoregoing descrptian grid
ACCQISMM&% '§§66‘?E'9??l Ef?e&'38&%5%?%ﬁlhﬁ%&@ét%@%%’s%e@&%ﬂ%y%F'ﬁma”d

variations that fall within the scope of the included claims. All matters

hith8Hb B YEprertteréii’ F%‘B%vﬁ?nbﬁl}egaécad%éﬁﬁﬁ@w&%Hlj&%é’ré% be
integhretee intemoithestydtiveantng ore- Inrigingdsense . div\VA3at is dlavmeddstacts

1. Aspintegrated circuit packaging system comprising: forming a base
structure hgvin e ba tru ture device includin S bstrate,
teorated LN, HQ e T S R b A Gt eho i on
a sigensrthe&u ﬁéﬁa@@pﬁom@tﬁé%tég@at@j isiretAtdisirab utiting &t bdse
struetdspsclemigayncludngbariicsh ercapsiuaitndthe opening; tatiach sg@ie

'”teEi%EeﬂlﬁHgCHl'é HGYIRS Pl\(ﬁr e dage ?Jﬁ%'?%ﬁ S8¥5e72Rd, BOIGING & ang

second encapsulant on the base structure, the base structure device, and the

inteJIatEtelrB ORI 208, sugh E\sﬁ@%&gﬁ’l Qe BBy ?ﬂl‘lﬁb‘fﬁ%“?%ﬁér%m
forntimgpthexdydsg stnadturtre board pads 206.

Referring now to FIG. 24, therein is shown a cross-sectional view of a ball grid
array package 2400 having the base structure device 1300 configured top up. The cross-
sectional view of the ball grid array package 2400 depicts the ball grid array 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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includes forming the opening in a quad flatpack no-lead lead frame or a ball
grid array substrate. 3. The system as claimed in claim 1 further
comprising: coupling an electrical interconnect between the integrated circuit
device and the base structure; and forming an interconnect jumper between
the base structure device and the base structure. 4. The system as
claimed in claim 1 further comprising attaching a flip chip die to the base
struétakaseléiaterpportsgnorp ghay dreminiegraledraiserin Bl mnelovPrskers Ristiatihg
the baseashrigiithat dexioaymaphis the basatstructiuiecdevice having a

thickness gualio Qflessihas adisknessaf NE.LASeRHUGHEEof a baf wfitl

integrated circu%%ackagm system comprising: forming a base structure,

havitlg R GeRim thktnG $oRiing S Wo NG doPtA R R ‘BRge trdture;

cross-sectional view of the ball grid array package 2500 depicts the base structure 1702
having the base structure device 1300 mounted in the opening 1104. The base structure
device 1300 may be mounted so that the interface contacts 120, of the base structure
device 1300, are coplanar with the chip contacts 204, of the base structure 1702. The
interconnect jumpers 906 may electrically connect the jumper pads 1304 of the base
structure device 1300 to the bonding contacts 1102 of the base structure 1702.

The flip chip die 2402 may be coupled to the interface contacts 120, of the base
structure device 1300, by the interconnect structures 2404, such as solder balls, solder
columns, or stud bumps. The integrated circuit die 2204 may be attached over the flip
chip die 2402. The electrical interconnects 116 electrically connect the integrated circuit
die 2204 to the chip contacts 204, of the base structure 1702.

The encapsulant 118 may be molded on the integrated circuit die 2204, the
electrical interconnects 116, the flip chip die 2402, the interconnect structures 2404, the
base structure device 1300, the interconnect jumpers 906, and the base structure 1702.
The encapsulant 118 may also fill the opening 1104 between the base structure 1702 and
the base structure device 1300. The system interconnects 208 may be formed on the
board pads 206 of the base structure 1702.

Referring now to FIG. 26, therein is shown a flow chart of an integrated circuit
packaging system 2600 for manufacturing the integrated circuit packaging system 100
with thin profile in an embodiment of the present invention. 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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mounting a base structure device including a first encapsulant in the opening
of the base structure including aligning a board contact for being coplanar
with the base structure device, the base structure device including a
substrate, integrated circuit die on one side of the substrate, and an interface
contact on a side of the substrate opposite the integrated circuit die;
attaching an integrated circuit device over the base structure device including
attaching arf'ddpBsiVERaEY Bl herscpas & strtienrdhdelicd sy stigorts
integrateaveictit dawide;] aradmotdingq secontnphtapsylashoanihabeasmg
struggw&m%gebase structure device, and the integrated circuit device
including forming a package in package 7. The S}/stem as claimed in
claim 6 whEIEhAHRG %%‘8&&"%%8%‘?8 RRERIHY FHRif S HGBY H4HbSk
no-léedttad frameési@balkgridtairayglbstrate having the opening in which

having the@peningsneiddes harineha %ﬂﬁfe@ﬂ%&imﬁﬁﬁt%@&%&@ thacRAsan

strugure deyice,, 8 The system as.damed i claim & further comprising
coup md’ an el%c rIC%| Interconnect PJ fween Phe Integrate CII’CUI{1 evice and

the Bareisfactabeimeludirryipisviditt Betigntontertohothesrsa strnetins:;
andfiokiing asvicdercanaeeifuwipenhatywesatytihe baseshkigiuse e piekand

the '?ﬁ‘éeé}ﬁﬂﬁl@r%&% ‘ééjs'”gnﬁo‘éf?ﬁ'f‘&ﬁdb'ﬁ? P&l p@t‘i’a@ﬂf&?xﬁapoas‘éo§¥réffé&{x%

device, to the bonding contact on the base structure. he system as

claitsaR i élFE}Hh?é“rr%f’B?ﬁ prdishstide ity ‘%ffﬁb“?fﬁfﬁg&i ea{‘cS‘ tWé"bé%‘Ely
struotptendeteiteyiadlpidip riormicnd ey gite redrinetus tradidureied thecffipiainip

die. ang eé&oﬁ@llﬁy%%@%ﬁlﬁém@&ld&qmﬁ%@g&f&@ﬁEééomB“%Hﬁq;MQyiQimg a
packa e thic ness ?f the base structuge dﬁﬁ\‘” ce in afa ﬁ%e aof 0.2t0 0.3

entiona CtllI.'lCIl],r(%.I rﬂg}:esses tec 1€8S. sultin rocesses and
millimeter i which provi 8 e package ess Of structure

devikafiguious eﬁﬂaﬂt{%}%&tﬁﬁﬁﬁéﬁatéoﬁeﬁwwe uncomplicated, h1ghly versatile,

accurate, sensitive, and effective, and can be implemented by adapting known
components for ready, efficient, and economical manufacturing, application, and
utilization.

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

accompanying drawings are to be interpreted in an illustrative and non-limiting sense.
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11. An integrated circuit packaging system comprising: a base structure,
having an opening; a base structure device including a first encapsulant
mounted in the opening, the base structure device including a substrate,
integrated circuit die on one side of the substrate, and an interface contact on
a side of the substrate opposite the integrated circuit die; an integrated circuit
device over the base structure device; and a second encapsulant molded on
the Baskistitieteté: the base structure device, and the integrated circuit

device. 121The sx%tlenrtg %geglalmed |chla|m 1%.ewhere|n.the base structure

. . cireyit aging sys omprjsing: -
includes the opening IITa quaélﬁ. pack ngq- ad fead frafne or a ball grid array
substrate. YRS RSt EEe RAVHEAHPRIARE PE PattEFCmbEnCcAAing a
electrical intercontigctbetwesncdheiintzgrated circsidedeiioe amndithe basen
structure; and interface contact on a side of the substrate opposite the integrated circuit
die;

mounting a base structure device including a first encapsulant in the opening;
attaching an integrated circuit device over the base structure device; and
molding a second encapsulant on the base structure, the base structure device,

and the integrated circuit device.

2. The system as claimed in claim 1 wherein forming the base structure
includes forming the opening in a quad flatpack no-lead lead frame or a ball grid array

substrate.

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

coupling an electrical interconnect between the integrated circuit device and the
base structure; and

forming an interconnect jumper between the base structure device and 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 including a first encapsulant in the opening of
the base structure including aligning a board contact for being coplanar
with the base structure device, the base structure device including a
substrate, integrated circuit die on one side of the substrate, and an
interface contact on a side of the substrate opposite the integrated circuit
die;
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an interconnect jumper between the base structure device and the base
structure. 14. The system as claimed in claim 11 further comprising a flip
chip die 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'BEArY EbHYSSREIHIETAT WHKetREh S atP U8l d61Es; iagfuding
adhesive layer beien theallase stiyatbeevdavice mnre dhe dntegratedieirouit

device; and a pag}@gggei&lo%glt(gggcgggmed by the encapsulant 17. The
system as claimed in claim 16 wherein the base structure includes a quad

flatpack nd"RABEAAGFEHTE O A BATYHYE Sitay dibstrdte Mty e dpéfing
in which the opening thasraegerdrallyusinditarshagedinetierbase stpadtge in
device. 18. Thesystem as claimed in claim 16 further comprising:

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 a chip contact on the base structure;
and

forming an interconnect jumper between the base structure device and the base
structure including coupling a jumper pad, on the base structure device,

to the bonding contact on the base structure.

9. The system as claimed in claim 6 further comprising attaching a flip
chip die to the base structure device including forming an interconnect structure on the

flip chip die.

10. The system as claimed in claim 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 including a first encapsulant mounted in the opening, the
base structure device including a substrate, integrated circuit die on one
side of the substrate, and an interface contact on a side of the substrate
opposite the integrated circuit die;

an integrated circuit device over the base structure device; and
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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
interconneticstitstiireP v thadlis conphe fese 2ourie Sl hath HY R iniefaim
16 further comprisingapaeckagétitickness of the base structure device in a
range of 0.2 to 0.3 millimeter in which the package thickness of the base
structure dévice iS'apBiRBEUAMBCE SutidiPatd MR, 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.

14. The system as claimed in claim 11 further comprising a flip chip die

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 the encapsulant.

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.
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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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