INTEGRATED CIRCUIT PACKAGE IN PACKAGE SYSTEM WITH
ADHESIVELESS PACKAGE ATTACH TECHNICAL FIELD The present
invention relates generally to integrated circuit package systems, and more
particularly to a system for integrated circuit packages with package in
package. BACKGROUND ART Modem consumer electronics particularly
persona TOGRAEED\(IRS; SLLIP 46 K&l G TN FoEK At s NsArRa1a8 TarD

music players, requir, %gﬁﬁg]ig%epra&{j %rﬁ%ﬁh Q;gf)ntent to fit an
W

ever-shrinking phy5|c space as well'as increasing performance. The
demands for smaller, higher performance semiconductor devices have

motivated the development of @@&q@fgr producing smaller and less
expensive semiconductor devices. se technologies involves
sSR!

k
RS TR A U oA i g

nlgmrysﬁlﬁathytwmealfa@m@ésa%cwﬁgwa@fé%mqh@@.cdﬁ% Wd%‘rl.@\gmen

the devices are separated into individual rectangular units, each takes the

form of an integrated circuit chip. In order to interface a chip with other
circuitry, it is common to mout R YANRiRdEYs and individually connect

pad on the chip to the lead fingers using extremely fine wires. The
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integrated circuit density. However, integrated circuit density continues to be
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a form factor as possible and manufacturing the integrated circuit chip as efficiently as
possible.

Usually, many individual devices are constructed on the same wafer. When the
devices are separated into individual rectangular units, each takes the form of an integrated
circuit chip. In order to interface a chip with other circuitry, it is common to mount it with
lead fingers and individually connect pad on the chip to the lead fingers using extremely fine
wires. The assemblies are then packaged by individually encapsulating them in molded
plastic or ceramic bodies.

Integrated circuit packaging technology has shown an increase in the number of chips
mounted on a single circuit board or substrate that parallels the reduction in the number of
components needed for a circuit. This results in packaging designs that are more compact, in
the physical size and shape of a device, and in a significant increase in overall integrated
circuit density. However, integrated circuit density continues to be limited by the area
available for mounting chips on a substrate.

To condense the packaging of individual devices, packages have been developed in
which more than one device can be packaged at one time at each package site. Each package

site is a structure that provides mechanical support for the individual integrated circuit
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To condense the packaging of individual devices, packages have been
developed in which more than one device can be packaged at one time at
each package site. Each package site is a structure that provides mechanical
support for the individual integrated circuit devices. It also provides one or
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electronic products, it is increasingly critical that answers be found to these
pmﬁlge_chmques, there is a continuing need for improving packaging methods, systems,

and designs.

Thus, a need still remains for an integrated circuit package in package system to
provide a lower profile, increase the number of devices in a package system, and reduce
delamination, adhesive, and adhesion failures. In view of the increasing demand for
improved density of integrated circuits and particularly portable electronic products, it is
increasingly critical that answers be found to these problems.

Solutions to these problems have been long sought but prior developments have not
taught or suggested any solutions and, thus, solutions to these problems have long eluded

those skilled in the art.



Solutions to these problems have been long sought but prior developments
have not taught or suggested any solutions and, thus, solutions to these
problems have long eluded those skilled in the art. DISCLOSURE OF THE
INVENTION The present invention provides a package in package lead
with a package in packig& 1€ RfatelsibEMNINQNanar, attaching a first
integrated circuit package having a first encapsulant surface substantially
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of an integrated circuit package in package system
taken along line 1--1 of FIG. 2 in an embodiment of the present invention;

FIG. 2 is a top plan view of the integrated circuit package in package system;

FIG. 3 is a cross-sectional view of an integrated circuit package in package system in
a first embodiment of the present invention;

FIG. 4 is a cross-sectional view of an integrated circuit package in package system in
a second embodiment of the present invention;

FIG. 5 is a cross-sectional view of an integrated circuit package in package system in
a third embodiment of the present invention;

FIG. 6 is a cross-sectional view of an integrated circuit package in package system in
a fourth embodiment of the present invention;

FIG. 7 is a cross-sectional view of an integrated circuit package in package system in
a fifth embodiment of the present invention;

FIG. 8 is a cross-sectional view of an integrated circuit package in package system in
a sixth embodiment of the present invention;

FIG. 9 is a cross-sectional view of an integrated circuit package in package system in
a seventh embodiment of the present invention;

FIG. 10 is a cross-sectional view of the integrated circuit package in package system

in a coverlay application phase;



FIG. 4 is a cross-sectional view of an integrated circuit package in package
system in a second embodiment of the present invention; FIG.5isa
cross-sectional view of an integrated circuit package in package system in a
third embodiment of the present invention; FIG. 6 is a cross-sectional

view BiG@nl integeirset wiebaitabatkagé the peiekedrsd sysianpiskagodirtpackage system

i@gﬁlﬁgﬁégp@gp@sgqu&a%@eﬁ%yﬂyg@yon; FIG. 7 is a cross-sectional view of
an inet‘%aﬁated circuit package in package system in a fifth embodiment of the
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_integrated circuit package in package system in an adhesiveless package
1%t%%wwal§g}oval phase;

FIG. 15 is a cross-sectional view of an integrated circuit package in package system in
an eighth embodiment of the present invention;

FIG. 16 is a cross-sectional view of an integrated circuit package in package system in
a ninth embodiment of the present invention: and

FIG. 17 is a flow chart of an integrated circuit package in package system for
manufacturing the integrated circuit package in package system in an embodiment of the

present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The following embodiments are described in sufficient detail to enable those skilled in
the art to make and use the invention. It is to be understood that other embodiments would be
evident based on the present disclosure, and that system, process, or mechanical changes may
be made without departing from the scope of the present invention.

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 embodiments may be numbered first embodiment, second embodiment, etc. as a matter



FIG. 12 is a cross-sectional view of the integrated circuit package in package

system in an electrical connection phase; FIG. 13 is a cross-sectional

view of the integrated circuit package in package system in a package in

package encapsulation phase; FIG. 14 is a cross-sectional view of the
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system in an eighth embodiment of the present invention; FIG, 16is a
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the present invention. The integrated circuit package in package system 100 preferably
includes a first integrated circuit package 102 having a first encapsulant 104. The first
encapsulant 104 of the first integrated circuit package 102 can include a first encapsulant
surface 106 preferably formed having a substantially planar surface.

The first encapsulant surface 106 can be formed over a first package integrated circuit
108, a first package die pad 110, and a first package lead 112. The first package integrated
circuit 108 can be mounted over the first package die pad 110 with a first package mounting
layer 114 such as an adhesive layer. The first package integrated circuit 108 can be
electrically connected to the first package lead 112 with a first package connector 116 such as
a bond wire.

The integrated circuit package in package system 100 also preferably includes a
second integrated circuit 118. The second integrated circuit 118 can be mounted over the
first integrated circuit package 102 with a second mounting layer 120 such as an adhesive.
The second integrated circuit 118 can be electrically connected to the first integrated circuit
package 102 with a second connector 122 such as a bond wire.

The first integrated circuit package 102 can preferably be attached to the integrated
circuit package in package system 100 without the need for adhesives for an adhesiveless

package attach. The first integrated circuit package 102 and thereby the second integrated
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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 embodiments may be
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P Ige%erri g now to FIG. 2 therein is shown a top plan view of the integrated circuit

package in package system 100. The integrated circuit package in package system 100

preferably includes the package in package encapsulant 128 and the package in package lead



The integrated circuit package in package system 100 preferably includes a

package in package encapsulant 128. The package in package encapsulant

128 can provide structural integrity and protection for the first integrated

circuit package 102, the second integrated circuit 118, the second connector
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lead surface 132 of FIG. 1 adjacent the package in package mountin -

sortad B I i Bt Gt SIS0 U PO HAl B Ui gd v
3iRterferenceligs uih @ms! iB\l_ 6, sodkefjrat poldtegedeadriiectite §i_rsﬂpaei<age antegrated
cﬁlllbﬁfé‘%’Pﬁ%‘éuﬁéﬁt‘%éi’WQQh%Lﬁi@tC&&& AR OB RRORE M packE® mounting
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although it is understood that the integrated circuit package in package
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Referring now to FIG. 3, therein is shown a cross-sectional view of an
integrated circuit package in package system 300 in a first embodiment of the
present invention. The integrated circuit package in package system 300



The first encapsulant surface 306 can be formed over a first package
integrated circuit 308, a first package die pad 310, and a first package lead
312. The first package integrated circuit 308 can be mounted over the first
package die pad 310 with a first package mounting layer 314 such as an
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th33Rclfe pqsé@ggmm&i«agehe ﬂﬁmmnﬁa&@msm@cﬁﬂﬁu@wmh integrated
mtegnt and Rr tE for trﬂ)e fir tlnt ated circuit Ea ge 302, the seiond

“Titd PR Gl s e SeoNa ORGSR BACKAGE T JackEga =

padngectonBAE, famﬂua yjéﬁtl@ihtlm‘ thaekpackagech paokageileaB33@4and h@dmgtge in

pRAGAPRARN PATARe §P€ﬁ@ﬂ£ﬁ§§e§§$9&9ag@tr%9&3§§ﬁ circuit mounting surface

320 can be substantlalg/ coplanar to a Elane formed by a package in package
mourliFi§ S04 380 FtHe HatHade HPULRagesenedilaticd28! Aidiategrated

chaskpgeindackageiead surfanm 332 ot tipdaskegeninpackagprieas 324ntion.
SRe{errlng now to FItG 4, thetreln is shown cross stectlogb%l vgew.of nt q .

m}egra?eohcwcw raae&é:glgrguﬂn B lkgﬁelréﬁﬁe M0 T A secon %ﬁlbegqar%er? rCf“
pihkapeesepadkngenticrens #illaprtdetiabl ynted rate cacincuitntarkaed ecirc paghakeee 402

haVi ﬁ?@ ARP.heJairdraigs C'ﬁ‘%}é'tfﬂ@F'éﬁgajiéﬂlﬁﬁ‘cﬁg%ﬁﬁ%%f‘%é%ﬁ?&f At

includes a first integrated circuit package 402 having a first encapsulant 404.

pathashr<tBneap s o4 Pt lRig s ciAdGt paksabjs Jopnednhaving a

Sﬁagﬂgﬁﬁ@fgﬁhmgglant surface 406 preferably formed having a
subsL@ Ianar urfac encgpsular# t surface 406 can be .
e

The firs
formelP e AL PRk Eafﬁté%?g il Y. pACKARSdRETPg cireuit
448,0y farsd 1al¢kmqodielqage4lﬁhdrﬁil;2ﬁﬁu(pddgtgpacﬁmg&mf@@r&ihedpawkugb 40 8grated

cﬁaﬂt%ﬂ%@ee%&}“?é&%%f}% F}?rﬁk Véié@ ARG HA W] ifi’%&g;%%léﬁ‘ mountmg

mounting layer 414 such as an ad eS| layer. The first package integrated

lagipe i 408 Banshanehdbatglya¥ehnethe d st tmackpse phkaaededisruid 2 (itsam be

efitsti paskagR&N@AIR G atch aR /1 O WIS first pat REINISRHAIRA LIECHItN as
E?ckage in package system 400 also preferably includes a second integrated

B0it%8. The second integrated circuit 418 can be mounted adjacent the
first iftieg liategtcud wirpackagiead® 2nnptiedbigd ey nee diir alsmquettndlayiecludes a
sesé%(ﬁg f%?egﬁted circuit 418. The second integrated circuit 418 can be mounted adjacent the

first integrated circuit package 402 without the need for a mounting layer such as an

8



adhesive. A die concealer 420 can be applied to the second integrated circuit
418. The second integrated circuit 418 can be electrically connected to the
first integrated circuit package 402 with a second connector 422 such as a
bond wire. The first integrated circuit package 402 can preferably be
adfiesvisedAodinecmesgletddtiveuibpaprbgk th hackaged spsteri0oigiihdd thdhe
sRed fRl-aAhesesion 8 aghssivriass MRckagr aliped. ddifiEskiRiedRie cuit
circuit package 402 and the second integrated circuit 418 can be electrically
P%ﬁﬁ%gfgd‘%%aa68@’39%"?1‘?%&&%@%%%2@9\%%@package in package
connatorid? tnsjehrab crhionpaviiige The package-dblpackagehlend 424 integrated
preferably provides a connection to a next level system.such as another .
o R S A R R SR AR esveress
PrieRagtiasystehe A00 ipredentadisiierdiudekageprbkanyetlin ysackdgucaratedeudaritd18
c42Be Eﬁ@tﬂéﬁhae&&&@&k@g%mpﬁﬁIﬁ{l@k%gél%a@ PIOVIAE SUHEIIER! in package
integrity and protection for the first integrated circuit package 402, the secon
conpegiefddCialties 180k EonacoHkaRtdP 29 el ke B R HRbK AR 1des 2
cERMBEHAD 426x AlRd-APOEin Buoh e pabkagr kupackaige: teact dioarhe first
encapsulant suface 406 and.a surface. of e die goncelen 420 gpposite e,
secon mPeggr;a ed Circuit 418 €an e stlsStantia y CO anarlfr}’ a plane fofned®
irhyagkpac kageinlpadkégd hequnkingy su rfade 230 obthbpatikage irpadkaigectural
inROSAPSHIAM: 428G PACKAYS i RarkroS \eRd WA A3 20 e RaRaYS ed

in package lead 424. Referring now to FIG. 5, therein is shown a _
cigri S S b PRAOMR AP BTSSP Tty R RStk AZR N PR RO stt@rhosdn of

tHe puéRirgk embedinerhotthe mesent uapliom: kaginieoriad Cikctiicpackrgaic
in k system 500 preferably includes a fjrst integrated circyit package
R TER] I oA BB e T ch AL et B iRt o 3
pimedrated] dircuitppelcicagin 502kean melutegasfirbeertdpslitnt mukeseibckage
eﬂﬁiﬁﬁﬁ!ﬁ&%@hﬂ"a%}ﬂ& ealél;BQaEQgE'i’ébé Qlﬁ%@ %lé'j%q”qhe pac_ﬂ%,% E'f{ ackage lead
encapsulant surface 506 can be formed over a first package integrated circuit
4398, a first package die pad 510, and a first package lead 512. The first
packageeintegiiedcirguit H08can e smauntedouetdhniishRackagn digepackd
510 with a first package mounting layer 514 such as an adhesive layer.. The
U ke TR AR ST A e - AE ANy A Bee e The
ipegkadeicad pkRagilingiickt gaokage Xvnmettabhli6cbubh asiatbowrgdravdecircuit
pddeIRBralcH CEGHILRACKAGE: I ARckage EXIeI 200 ASPPLPIRERIY inteorated

includes a second integrated circuit 518. The second integrated circuit 518
CEgHIRRGRENEY edjdbentere s chirtatel iiean PHeREG 80 Rftheibime a
sieddanppnemntingdayer such as an adhesive. A second integrated circuit

mounting surface 520 can be sybstantially plapar. The second integrated . .

ot BB B A Rt £ S TGt i St e e
5602 fiith paskqendlccpahettontP2 Suchasadiad Mike. The fifhgankegratecprated

UGHERACKARC B RASKROSG BYSIFD gagga%@%igl Qa3 GG H%"c%% tfunting

circuit 524 over the first integrated circuit package 502 and a fourth integrated

lagipeuil 526ver thie AEE6NE ibsgratEbeciietiitr3ag ey hatasiidchtegeatedtSrean be
cRedicar benmettatedvit@ shid Joauatng lpvek 528 praddhetoehdniagratatas
ircuit 526 can be mounted with a fourth mounting layer 530. A third
a§8ﬂﬁ§véf8'r 532 can connect the third integrated circuit 524 and the first
integrEtedctrguaitpadiagephOiagd fousthlkegnrngstan SR caso gledtigslyincludes a

segc%ge%ggbﬁefa’%&i[‘ﬁgr R QIGHI R A0d e ReSANELIMEIIRIRESEG ent the

first integrated circuit package 502 without the need for a mounting layer such as an

9



The first integrated circuit package 502 can preferably be attached to the
integrated circuit package in package system 500 without the need for
adhesives for an adhesiveless package attach. The first integrated circuit
package 502 and the second integrated circuit 518 can be electrically
adminisctédseccapatieigiedsipackagervag s8g8on Rl pabkagesianpalékalyaar. The

s&QnOeRiCs 238 suehias B RARbWitehaiRackAge i RBCKRIE e AR Bfed circuit
preferably provides a connection_ to a next level system such as another

b
PR£ARRE g%V 1A RSAORT SIS 22 SUehrs frReBFATLE- circuit package in
package sysiamed00peferaliyeinciugeskaspagkage BopackagBenaapsalantird

. 540, The .pac in kage encapsulant 540 can pravide structural .
R e SRR R RIS TEUTN e
cirpap e d eirchit Stendneatsgretnddcoominddtor 529 thivd prickatpd inipaickagecan be
I&%m&%@:%}?%&mdrﬁoﬂ%gnl eﬂqgﬁamgﬁeﬂ&ﬁ‘ﬁk%@g&%@’éﬂl Q%@_ui-[ hedirst, be
encapsulant surface 506 and the second mt_eF%rated circuit mounting surface
mespiehV iR AU MAN Eplandr 180 phaHE forIBEY & PatRAgEIRCpaticaerd
ineetidihgisurface 242 ok the patkagedrtpackpgeencapsulaniddn anthator 534
ackage in package lead surface 544 of the. age in package lead 536.. .
o R G e 2 S A e ircui
Sistegrated circuit package in package system 600 in a fourth embodiment of

the praReRiinyRIIOR: IIRIRTIR NG ISR MELSHCHI| RACKAAIN RABKAIR orated

system 500, the integrated circuit package in package system 600 preferabl
CHfEit daskasirét iPrefieReasERPPIEKLRYE Benred ivg alfirsivenapauadhesaless
pddradirsitencansutaint 6R4robtharbist pategrated el it paskrigat6Qd&dtircuit 518
include a first encapsulgnt surface 606 preferahly formed.havin .
A B RS AR Gkt P TR Bt REaStlant BB gl e
conavreet éﬁéﬁmﬁ@t paokégérmt@xar@dl@g@ulmmsaa ﬁ_cpgcl péémggrd@ymwides a
S A0 J'ﬁ%&%@gﬁ%&%ﬁ%@% MU ShPBEkage.ed @%t%&%ﬁ? 608

can be mounted over the first package die pad 610 with a first package

mountitfg MA§ERIed 41EEhPaskaRcaaraskAgIayaterT REtiPse isEikadie irdey rapaekage
PR ROS &R S0t riTal Yy caape aled dr e first Rackage ieagolricith@ural
: first.Packg%e connector 16f.suchtas a tc)lond wire. T?(%int egrated circt:uit q
I T RB SR AL 'S i B0 A5 S faraBly et a S8 oK Mg St
ci:;hldt{ﬁl@lsle'ﬁh@géc‘ombmwiawmb mckdgﬁm&)ad{awmmamd @ijatrémp@h@on of
ol Shinteo B iRl aactkaom SRRVAIGNL NG OBRRIAHE MOUNIJRY Blcprated

such as an adhesive. A die concealer 620 can be applied to the second .
ciisegraeBeeR U B 2P renske s ey haselaneun 6 pEeafPBecd by fipeghpee in
pmg@%ﬁdnwgwbﬁlﬁme integraigd r;}s?aéﬁugenaqiﬁ@g@g@%wﬁg?(l@nsgaoaﬂi@ PREGIES in

622 such as a bond wire. The. integrated circuit package in package
PG O AN AT TGk PRERSER e Lt 624 cver th fro

integ ﬂ%&fmirhig:udvpaglﬁgie @0Reaeid és_fsitq_mhl iategmtga@ttm_intahitv&% avexr ihegrated
cisfaﬁ?gq i %gﬁgcﬁﬁ%%&% F06 [t ANRQraiad Sl 8% EANRE MAVIIRS,.

with t?ur ting 628 and the fourth integrated circuit 626 can be

Stndlahteed WitHnicesuiah FisURtPRY Fage i 3ochagsirty t6in BtbriBa Ankegiatesh séstit
pibRathirg ipieiated GiaUd0 2 andoRe: fisridet eorate ched behtit D arkag § fRReA 602
fourth connector 634 can electrically connect the fourth integrated circuit 626 .
SrrtiGriverat ek e ki s deer e
pad@gean(refarabiyi e attdchediaphaintegrdied cb6ujirplackdgefinpackagmg a

it the need for adhesives for an adhesiveless package

° at%?h@ﬁ@#é?%ﬁeaé}ated circuit package 602 and the second integrated

circuit 618 can be electrically connected to a package in package lead 636
with a package in package connector 38 such as a bond wire. The package
in package lead 636 preferably provides a connection to a next level system
such as another package or printed circuit board. The integrated circuit
package in package system 600 preferably includes a package in package
encapsulant 640. The package in package encapsulant 640 can provide
structural integrity and protection for the first integrated circuit package 602,



Referring now to FIG. 7, therein is shown a cross-sectional view of an

integrated circuit package in package system 700 in a fifth embodiment of the

present invention. Similar to the integrated circuit package in package system

100, the integrated circuit package in package system 700 preferably

includds arfirsninrsylatesdreutioaerdye ToRhaving farfirgrenea puedaried ogcuit
60416 izt pRasRSWURN.60h 6f the Jiﬁ‘éilgﬂ%@ﬁ&ir@}‘ﬂ PAGKASE FRLRNntegrated

include a first encapsulant surface 706 preferably formed having a

cigei PR b1 eaPedreyer the first Rackpee dicBHS AN L Adlat PAgkagh B nting
ld@simed avveh aafirsh paibksige iategratbie cirsuipddBga fiislcpackage dieqod8dcan be

710, and a first k Jead 712. The first pack integrated circui 8
o S s g A S R S uch o
a lrdritivigy layer 714 such as an adhesive layer. The first package integrated

circuifg086an he: eéﬁeﬁﬁiC?H&'ksga NRGRkIQLNG first BGKAAS Jpaddhe Withdes a

first package connector 716 such as a bond wire. The integrated circuit
S%&Bfﬁ\ﬂ@%ﬁtﬁs&wg@@ SUstee 7oeP Ao pratsrha HALR s P e i Aegrans dhe
figdt Clife b8 dT biecs@cpmdtipte goated wiveuithé Lk eardeamnouiesborgeithadisds an
afiiegrated ﬁgec%gn%%ﬁka%‘go@? With. 2 ﬁe%()nthycs)ucq}ril gn'@eY &1 Lasuch A% any, .
adhesive. The second infegrate T 718 Can Be Sled rr%affi/ connected to
sehenfirsttigrepchtet dir Ui packbg el7@Raith ecsectad cotmebior I2steh ascuit

pRPQRGYIGith o sl AR CH AV PARkage. 702 can preferably be
attached to the integrated circuit package in packag:q@/stem 700 without the

need T8F dBIEEHEs TBF4h BifkagivaleBahagkaydattLY. THe st iftdylatadhird
ité@uit packageIdwndih eiebinibesecenduintpgiaiad cpcuid 71 8aan begrated
ci?é%?ﬁ%‘z‘%"hfvgrot %es%%e%@&epaa‘%‘é&‘ %é{fgp age 1epd (21 with 2 DACkAgEIN 1 be

package connector Su as a solder bump or all. € package In
npackagwidad 7t preferaidy ipyovitis andohneltiot to@greet |eushgysiéngan be

GRS ARCENGLRAGKAARIRY E’Jé/&e&é.irCHiRHP@%nnectoT%%i”é%gT&ﬁ%&i%\éiﬁhird

_package in package system 700 preferably includes a package in package
“’é‘?&féﬁﬁguﬂ%iﬁ‘f"?é%‘.‘ The PadicahinipepuekaeiEnaghaerit?r28 fathrevigestor 634
catruekirrRhintegrhsanddproiastion estheficshinag e theikcvihpaakagaed0reuit
6¥f§e second integrated circuit 718, the second connector 722, the package in
package connector 726, and a portion of the package in package lead 724.
The fiFst énsapstgantdciracepiOganecsu lpstdertibly teoplactadim ahelamegrated

AU RYR PG é;?&&'ﬁagﬁo WQHP%@%Q@(P%Z%Qh%i%@ P&Céﬁ?g@hi%i%lgless

package encapsulant 728 and a package In épackage lead surface 732 of the

PrkaRagadrh pdordet lekgrae4 circui Wotrddhe e @diieeinisd sherit 18
céh BOSTecRPALMIRM QS @aiptREkates GHEibPAGKRGTH IR PREKAAR SYSEe Phckage
800 in a sixth embodiment of t resent invention. The integrated circuit .
MRS 1 A S IaH 00 o EAETAB ICRIES RGPS ides 2
cpackage 8@ éravivgl aypaokageh eneapbelaatiB@4 .of hempatkagetéoeapsulant
804 ofyifg, i ?Qc%%“é&%'i‘i‘%ﬁ&?%%‘ﬁ%%nﬁ§8§§§§@tk’i’§_’&5’d§ PAGKRAE SERPSHA e
surface 806 preferably formed having a substantially planar surface.
in package encapsulant 640. The package in package encapsulant 640 can provide structural
integrity and protection for the first integrated circuit package 602, the second integrated
circuit 618, the second connector 622, the package in package connector 638, and a portion of
the package in package lead 636. The first encapsulant surface 606 and a surface of the die

concealer 620 opposite the second integrated circuit 618 can be substantially coplanar to a

plane formed by a package in package mounting surface 642 of the package in package
11



The package encapsulant surface 806 can be formed over a package
integrated circuit 808, a package die pad 810, and a package lead 812. The
package integrated circuit 808 can be mounted over the package die pad 810
with a package mounting layer 814 such as an adhesive layer. The package
eiqtesricbitcnit 808ckagche plcktdedtiydoumcetet tof the paaiicagen@ackaacplead
6¥yth a package connector 816 such as a bond wire. An interconnect 818
such as a bond wire can connect two or more of the integrated circuit
packdGEEHE T itéicorindbigsitshProidEostetiritt aife vty integrated
chatiwgankbye or pokagef thadniey@tadcifictht paiskigeB0d ahelpevdaalinvention.
connectivity throu ne or. more of the integrated circuit package 802. . . .
g R o e St R S B e v
pinkegeatedaikegit prestkaglinpeickede wybiden 800 Withfograted ¢iesvid fiorckage 702
h&dh SJV&%J%@@&HMSW{%@@E@%&%%J V&'%ﬁeg{@tﬁﬁ@iﬁéﬁated circuit
package 802 can be electrically connected to a package in package lead 820
PifiAcE JACK&HE iRBMAgE e &P 258tidRcad ¥ SOREERA EshbREge 2
sibspacikagpllaad S2Qdereferably provides a connection to a next level system
such other package or printed circuit board. .The integrated cjrquit .
ok T Sl B AR i s RS P G
Teéhcapsuipavk8gel difiap dthagel in ipatkade @nicap JlPanT B2 firstpapkagédetegrated
cALHEHRRLINIEO AN BIRleRUPNR Qe ItROrAES OICHI PACkaNRIB02 nihnting

interconnect 818, the package in package connector 822, and a portion of the
13ystKdgesitt ek ay st 828y The paeKAGE RITKaFs UM et E 8He B He be
cRUbRtanRtialbheaplapandgirPanadorsaed yvatpackageirpackage MoUstagh as
urface 826 of the package in package encapsulant 824 and a package in
apgré@é’lvglglead surface 828 of the package in package lead 820. For
ilustrébwepegposesithe intelraten girckigpackage Mpatiageistghpwncludes a
sQaMingh e, R g dntearateq gt RRrkags P2 Al o Rl i URIBRIP er the

that any number of the integrated circuit package 802 mag be used. 13 _
fiRbfatemigisioriresiFrackagendleiniil aHsimd BryaEngRshaPYistorsafn adhesive.
TieeratadedguitPackaige 1B PACkagr GHSIEN BHAica sEURNEREIRREAINEE Uit
of the present invention. Similar_tq the integrated circuit package in package
p %‘i/ks&i%err? @O&%aesﬁ? e“§8?8868}P6J i%%sauccl?aagsea%?f)ﬁ%ac‘fﬂéege system 900 preferably
includées dmsinteggeted circuiit pakkag@@02uhawhgadlpdekageedcapbulanegrated
o0 10 RRCKEARERCARSHAN P4 BldNSIREUREA Clici\Paskage JReFfbss

include a package encapsulant surface 906 preferably formed having a

Pagigtaritigly plandisumiseeted cirrhi paekieded henp sty sheraeeonb s eainted
Cibﬁlfmmmk@h@‘ﬁ@ leRARECKREY eoilﬁﬂ&géat@;hqiaguag@% lﬁiéﬁa%aq@%agﬂf ‘Jﬁﬁfﬂa%'agkage in
The package integrated circuit 908 can be mounted adjacent to t ackage
PRSEER 9 MRG0 e NALEr SRBIVBE (1 B ki RIS EE LRy it
pitfeaphckageditegrated: cincwit H08xca Hes eleotrivallyacanodetgeidbativeor printed
-haskage Jead 912 with a package connector 916 such as a bond wire.

An interconnect 918 such as a bond wire can connect two or more of the
integreite dnéseseihaierEyBobeTRPIstegcoNEE 998 RIsfF iRVt afse thiparkage

ICPRREEH Y BAIWREN IV RY PROKS P TiiNRIRIGE ERIaHGirGHiY PRckRBR 98 Wuctural
. electrical connect|V|t¥ throu%h one or more of the mtegrabed %II‘CUIt (Package

uéﬁgéllty and protection Tor the Tirst integrated circuit package 702, the second intégrated
circuit 718, the second connector 722, the package in package connector 726, and a portion of
the package in package lead 724. The first encapsulant surface 706 can be substantially
coplanar to a plane formed by a package in package mounting surface 730 of the package in

12



The integrated circuit package 902 can preferably be attached to the

integrated circuit package in package system 900 without the need for

adhesives for an adhesiveless package attach. The integrated circuit

package 902 can be electrically connected to a package in package lead 920
Pyvkhza packaglih pitkade corslegtomopaRkagehlensl ssibivd Wi of Heeppagkage in
phiRackagestead 920 preferably provides a connection to a next level system

such as another package or printed circuit board. The integrated circuit

packaye T alRAgE g?ﬁffﬁ'ré?e%l&lw iRGIRESeS faekad i bapKatsgrated
cengdapstiagd Dhclthe pm&ammma&hagemﬂaﬁmﬁam tﬁ%@@efhpﬁﬁwﬁiﬁm The
m%rt%gtte %I 1|eregfr|té/ and Jprotec tloensfosgeth egrated, CII‘CU£ acka %é & cuit

fconnect é acfkagegln gac age connector 85 a po ion of the

pp&@k&g@% Iraokageedd G20ncPheupatiiiye eReapsokase smfa@ellg% EHn dethe

in? I@J‘%ﬁ%&%@@@g@ Q2 PlanadRred YA RAGKAYEIRPAGKABE S0BYRERGbIy

surface 926 of the package in package encapsulant 924 and a package in
fosaeddyeingasubir et o Bl e ikage in package lead 920. For
||Iustrany@aaua@esesaﬁmamtagfa&e@(nﬁreaﬂtuaaekag@dnepa@aagagéslﬁbg\anﬁd circuit
V|n Jwo o .the i rat d CII’ 902, alt ou h it IS understoQ
8 a’f‘ %%Ie ePad;%?g mq(a wcuﬁ ngckggg tﬁ%ra Sed ot %8 can
bRef@lmtng pow tee FIGkAB, dhre;@m %%NOWmaammge@tmm laesw dF4hech as an
a&ﬂ@gr@ﬁqgles:'rw&p?géﬁg@ IRPASKATESYRIROR B0R iaKRYSRY RBRHCAI o the

hase. A coverla ayer 1002 such as a coverlay tape is applied over two or
P?ﬁ%%%ed?@tﬁélﬁa‘&% JePirkIseRa A Lotk 82 8B thEDackage in package
lead 820inldieraoxariay kuyarat Q0Zpiovicesaa compIlaywm ou g Sﬂﬂﬁa(iﬁtegrated
1004 su bsta iall Ianar to a formed.by two or more of.the ac age in
“Ppack 363%r%ace%%o““eag??ecﬁ? r%%%vgtl Ef(‘ﬁa[l]‘i" eéPeW“ iSShown & "
mm@sﬁ ﬁ@cnmhmwrgﬁm@qmeg réig dicileuiti pa ckageciivpadkagehsystemn8ge of
B 1%@9@3%1‘(@&%%8&%%%@ attach phase. Two of the integrated circuit

packages 802 are mounted over the coverlay mounting surface 1004 of the
coverldy 1aiferaoborepiepcra §oereprsiisblsberate s o thh inipstpdetruit
pEHGUH papka@ge%&&mmmwmw@ead torthenplane formesibysiwg:ar m@ge
of the package in acka e lead su fthe cka e in package lead .
%‘/fé ﬁlﬁ ??ﬁeg r‘ftl)r\(fv?t 95'1% g%ereln IS s SRR crosrslegtef‘ilté)naélpa&mﬁofm
pah@gﬂégatéﬁbcw@hltapawage in padkagecoystetrr 02 irueln &lectvigal wire. The
PR T RARSRud B BEFEARNSHL R PR RIREHIEAD SRR R G em such as
mtegrated circuit package 802 to another of the integrated circuit package
agyherTiekpat RaBaNE heiERRbertBhnector 822 can preferably connect one or
moremetmﬁégknﬁgaafﬁalﬁiwﬁag@.qkqﬁeﬁggf dpihie ﬂﬁﬁbﬂﬂ@riﬁlpﬁlﬁd‘{ﬁ% lepackage
820 over the cover r 1002 Referring now to FIG. 13, therein is
oS HOSSLt et RGP 1R T AR PRIV B b Pyt
isysiema80intec paickagehin jpackage emoappaldtion phiasde Thempaokages 18, the
pRAGKAGE SIE3 ges%%%%r“@” &E?Lig%ﬁl&%fﬁ‘ﬁé’hﬁﬁ&ggeefn Qch&geg[é’éﬁ%zo The

CII‘CUIt package 802, the interconnect 818, and the pack in package lead

PBFO s ACHRR BTG r SRS Hidh. th%}‘b%@léé?é]é( m%&e%ag@ anlapaUrinted2ly 2
p&@@&ﬁ@@%i@é&ﬁ%ﬁ?@@iﬁ%ﬁ §2fe Eﬁm@&%lﬁaﬁaﬁ@fgal@a&%%@d 88 and a
coverla nting surface of the coverla er eferring
PO I TSRS ROt BePOSCRE M ET G integrated
circu |Fmaﬂkmgetwe packegs, systemgBitdinieccovedmpecamovaiqghasahde having
| 0 d t t | t
A e
ingomatyf sifsatiiagkaen 8ap suix e ssefhce 806 of the integrated circuit package
802, the package in package lead surface 828 of the package in package
lead 820, and the package in package mounting surface 826 of the package
in package encapsulant 824 form a substantially planar surface of the
integrated circuit package in package system 800. End of line (EOL)

processes can be applied to the integrated circuit package in package
system 800.



Referring now to FIG. 15 therein is shown a cross-sectional view of an

integrated circuit package in package system 1500 in an eighth embodiment

of the present invention. The integrated circuit package in package system

1500 preferably includes a first integrated circuit package 1502 having a first

encapsigam B0y, PhElfirH eherapsinahp VB0 apshreckstititeteited virduigrated
c@&ﬁk@g&@% %@H@%@té}ﬁ iEgfoecaRsHAN sHFasmdmQst Riefsiably fRveedn.

having a substantiall g planar surface. The first encapsulant surface 1506

StaibdFoithed BRard it Pasraieinte gratkteeinttieTs0Y) ol styecriag et
pﬁl&dg]aﬁihQ)aﬁlf@ﬁsﬁtﬁﬁrp&okqg&ée&dy]lﬁdlﬂda'shﬁl fiisigpack ageuin iegiakedool tlaiing
% can be 'sT& %ﬁﬁ Lihe st %%‘8%‘%%? g PadHo10 W"h DEISL s package
em g layer S0 asah adhesive ayer. Irstp krf 6 8
9%9@@1@@@%1}1@4@9@ mapbelfeiemrfamly(&mé@téﬁ/t@thedit@wpmckagetlemally
phnd&yitha first package connector 1516 such as a bond wire. The

mtegrated circuit pa a ein packa e system 1500 also preferably includes a
secorlt 5l arh & etk e ik aes 18 A prbeircuit

9mmmate@aﬂ@eeaidm jjrathaie@kagedrﬁaglutte@ackagem mthpuhmemeean to
fora ounti yer.such as a ive. A die co eale 15 0

R i L S e A PR S R R Rt Sy e
patﬁmseoatﬁgletedle@mcalﬂﬁ)&@ameeteuq@lcth]éymgnmnteg#adzetuecpmmvaﬂ@kagé21@@12 a
pYUR-8 SGHRBECONMELIPE LM eYSR as a bond wire. The first integrated

circuit package 1502 can preferably be attached to the integrated circuit

packate!HCHARAEILH st A5OOUMHGER H18 FIBEIOMQUPeSRIE lhg itegrated

ciaelhepivrigsSmmCkrgm@tanhedivedicah ifrogiaiae -cicuiipackags bo@2andvo or

4 SERREntearatod dreul 018 con b claciically coeied fo apaciane.
In package UL RAES P8 a package ?/np ckage

tlmantweca’mdiﬁﬁﬁltﬂmﬂwgs 20Bond wire. The package in package lead 1524
prefeqghly, rayides R 6o BQ&&%@ 3 §9 &Hﬁﬁf@%ﬁﬁé&ﬁ%m % ANOIPREA circuit

package or printed circuit board The integrated circuit package in
PHAeRadR sySe0 S WtaribRy inkarred opathered gakadiearrapseigtee
atlaﬁza8 The laas%kag@ frRackage @noepwdlant s canyprovidersdructufalkkage in
rote tion foy the first i rated circu ack ge 15 he.

e e ot Sk ™
P%%c c.rch’"}c BBt Séeond Uotinec 1%‘& at*he B3k ay&en The
ppdokade mha@clcnd]ma)rammmpmme@fathmpaakag@ mpackagesieaainlbly as
aJcJ?ﬁepﬁ%ﬁ&%@ﬁ%l%ﬁ%%é&?%&a?@EB and a surface of the die concealer 1520

opposite the second integrated circuit 1518 can be 16 substantially coplanar

to a plaAdfsemEd baipaaress in piakiedsearopagiera3onstusies a package
iPgRkage émﬂa@faﬁ@mmﬂapaﬁ@&&%M@ BAGHAGRINPAPAGRIGAE structural

f 1532 of th lead For jllustrati
A R ATALR e e A BtEt. Q02 16D RIS the
piftaaagaglmlpechﬁgh@dnﬂqm@laiedcbwwmlpadfage fb02calthgaghngeidead 920. The
PSRRI OB L SHOISEER A G ROKIR By

ed. As would be obvious to one of ordina [I'in the ar any of the

Peskssdihieste st BrnRgrategccHuR A pagkals paekagéewépﬁuim P4ynd a
piglsdentpeprackage inhRackageardiadd-sughaadhedivend.

For illustrative purposes, the integrated circuit package in package is shown having

two of the integrated circuit package 902, although it is understood that any number of the

integrated circuit package 902 may be used.
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Referring now to FIG. 16, therein is shown a cross-sectional view of an
integrated circuit package in package system 1600 in a ninth embodiment of
the present invention. The integrated circuit package in package system 1600
preferably includes a first integrated circuit package 1602 having a first
encaBsitamg eou. T HaGirsp etherghs itaodd0 apthecifsnipltagratedthdrduerated
RARKRI&AR0H GARKRE UGS e 'Wﬁ%%‘é@ﬁ&%ﬁﬂ@ﬁiéﬁ%a‘%E‘?f‘%&a&Neﬁ@JWﬁger
having a substantially planar surface. The first encapsulant surface 160
1% BE TG MetP bR St H ABRAYL Mt GPACE BIPEtith B it Pabieigecdtend
sypdat el 8390 e g diesgpmokageglerdd1B02. Thie divstipaakagritegraied citcubtlay
1608 can be ted qver the first package die pad,1610 with a fir
T g P LB et Y e g
i pasdrgreldacireuit sty .can be electrically connected to the first package lead
1612 il ayfirsbRacke@e eonnector i1 8RasHERR3ARMINIRW of Htegrated

integrated circuit package in package system 1600 also preferably includes a
cisaibRer s are it e 8V He RSy RAdd AR BhgTar Yo of the
inegtidediadiagactdhs Rost idegsaied cvetthpackays haQdmighatttbe o@eek the

for unti yer such as an adhesive. A di ncealer 1620 can be
R S R B R S P R e i e
8Q%5 18 dastnhieaBleplrivally bomirctéarediy firstdntegracé theipechi pankpapdae8dad
sith 2e58¢ond 998&%9%%%@ sSueh aspa bond wire. The first integrated

circuit package 1602 can preferably be attached to the integrated circuit
pack&GETH ARG SSteth v vithtonthe AEse TertioanesiveLfdhg integrated
ciaclhepivelgssippekiage ajtash.sdbedisst dniegraled Giscuinpiekagerhédaaarshnect
e second .integrated circuit 1618 can be. electrically connected t ackage
S SRR Y TR A LRI IRt e 05l MG e
cibgttomdl@rgniﬁal,. \M“th: pPpackage ﬂmbmagmwwn&amam@ﬁ@ubh asnadgonae or
miCof' I RACKALG IiRAGKALR IEARIH LS REC[RIRRN Qﬁgk{égﬁég@ AN 30efOthe
a next level system such as another package or printed circuit board. 17
codanteyraléZircuit package in package system 1600 preferably includes a
packageciinaskage encapsulantiht28ndhe paekagedivpackraegnrapslantd
.162t8 ca Ero.vide %tructur?l in ri.tIY and protection for the first iln%e%ra}led Th
el i5aeRadR HEbE S SRS Id Pl Tit Bi- T ta P RlggRy phise: The
padngedtopddags thegpackagéls packagerddniectppli&l6yandiaipegiatedtircuit
pEQE?Q@%@gﬁlémﬁa%ﬁg&J 9a3d 1884nd PR LSt aneansulantursace 18862008 or

surface of the die concealer 1620 opposite the second integrated circuit 1618
PEAgrhRnsubRtapRikigecBpPaRkt S AR RO Phé 1Yy b gapkedever jaegaige of the
plowee Shhase O RA DS tha Raakags: il Paskaganeans| a0 62thansharlay layer

@%(Ekage in package lead surface 1632 of the package in package lead 1624.

illustrative purposes the integrated circuit package in package system

1600 Refshdngmbeavindgihe 4f diuecinst isiegrated ciseuittipaskagey k60Re integrated
cf?é'iﬁf’g%ﬁd]%% nggc%aség Qgit‘é?f'i‘%B@anh”éﬁpe‘?fagfrgﬂ%@a‘l?bﬂ%%grﬁ’i@@o%ﬁ‘d layer 1002

2 may be u

package uSed. As would be obvious to one of ordinary skill'in the
crbarmer el OYREB e eataiest tisuitayrisaed et prckagieihnsakiesgisad 820,
aRY SR Pat R naYpinEdetheRackagesn PRCKAGE. IR dBM SHERBRA 806 of the

. Stackable lead havin op, termipal and a bottom terminal. Referrin )

R S GRS 10 SO LMD RO SOt patobP iR pBLIRAgE i

pialpackage 83Gtemi 1RO iok agaimufpetkirgegntbenitite gnatackci2bivpackagekige in

k ' ' invention, T te

P S e e O R
package lead surface substantially planar in a block 1702; attaching a first
integrated circuit package having a firgkencapsulant surface substantially
coplanar with the package in package lead surface in a block 1704; attaching
a second integrated circuit near the first integrated circuit package in a block
1706; and forming a package in package encapsulant over the first integrated
circuit package and the second integrated circuit in a block 1708. In
greater detail, a system to provide the method and apparatus of the



1. Forming a package in package lead having a package in package lead

surface substantially planar to another package in package lead. 2. Mounting

a first integrated circuit package having a first encapsulant surface

substantially coplanar with the package in package lead surface and another
ippaskage Sysisackoe fad slintadeO13. rowasice Ay ke sepbed tinteg) raiksdagdrceircuit

ph firshintegraigd.c¥oyit package with a second connector. 4. Applying a
pac ge in, package encapsulant over the first integrated circuit package and

the s&&EHHIRBEPAtRT Liclit, BEErBatskelyd Thh srRsgec iRl pdara st RaviRtgesated
cptanepaflageackpgtdpepackage 00 untingigtificaatsdbatanbaliyccppianamuiiiion.
he first encapsulant surface and the pack in package lead surface.
R e B e R A L
cinqethpitiasd APabaringoffing premsntantvieidorTherfikshanapeskant A4 of the first

iﬁ@éﬁ?@ﬁo E‘?rélﬂk%@%g%“%@@%”%@%&o |£”f_9§§ eﬁ@ﬁ%ﬁfﬁﬁ? §uf'1f£l§i f‘l'%éi%éﬂerably
aspects. The resulting processes and configurations are straightforward,
fergeddprsn s eoriphcrldr pigiRF versatile, accurate, sensitive, and

effective, Ard aanhealimpiemeatesobycat aptingkadwiecanpanerisafer iiradyted
SHIGI98hs2N % RERAMICA MR TE NG » IRONSHARe R0 YUIZAUAN: irst package
integrated circuit 1508 can be mounted over the first package die pad 1510 with a first
package mounting layer 1514 such as an adhesive layer. The first package integrated circuit
1508 can be electrically connected to the first package lead 1512 with a first package
connector 1516 such as a bond wire.

The integrated circuit package in package system 1500 also preferably includes a
second integrated circuit 1518. The second integrated circuit 1518 can be mounted adjacent
the first integrated circuit package 1502 without the need for a mounting layer such as an
adhesive. A die concealer 1520 can be applied to the second integrated circuit 1518. The
second integrated circuit 1518 can be electrically connected to the first integrated circuit
package 1502 with a second connector 1522 such as a bond wire.

The first integrated circuit package 1502 can preferably be attached to the integrated
circuit package in package system 1500 without the need for adhesives for an adhesiveless
package attach. The first integrated circuit package 1502 and the second integrated circuit
1518 can be electrically connected to a package in package lead 1524, such as a J-bend, with
a package in package connector 1526 such as a bond wire. The package in package lead
1524 preferably provides a connection to a next level system such as another package or
printed circuit board.

The integrated circuit package in package system 1500 preferably includes a package
in package encapsulant 1528. The package in package encapsulant 1528 can provide
structural integrity and protection for the first integrated circuit package 1502, the second
integrated circuit 1518, the second connector 1522, the package in package connector 1526,
and a portion of the package in package lead 1524. The first encapsulant surface 1506 and a

surface of the die concealer 1520 opposite the second integrated circuit 1518 can be

16



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,
syhesaiticttcep ]t aripiion Sonvisit hyfal Padiaize tiepseiise ithiesinloelédB0 of the

p&iRims i\l atershbithertafors selforipharaip o shawd inheaeeemBanyinte
drawings are to be interpreted in an illustrative and non-limiting sense.

pPRskagnis RARkARdRhiEd is: 1. An integrated circuit package in package
systeRacamgriging pprpvieingiprgkage droackagadead witkapagkagelifoo is
sﬁo%&:{%%rigaao%es‘éﬁ %%Eé%%l%%%ﬂﬁééy c'%'&l? Dad fachi aalﬁfl%%fo&t%g{saﬁe ﬁ‘%%aggét that
package raving a Tirst encapsulant surface supstantially coplanar wi e
apankageripf peckay enfeard sdiface! andelsnt(d segdndinteghatedudibaiphaays to
oﬁg%ﬁ@Hjﬁ]ﬁﬁgEﬁfﬁqnqﬁ%lﬂftpgﬁ:)kgg@riea&gbodiments of the integrated circuit package in
package system 100 may include the package in package lead 1524 such as the J-bend.

Referring now to FIG. 16, therein is shown a cross-sectional view of an integrated
circuit package in package system 1600 in a ninth embodiment of the present invention. The
integrated circuit package in package system 1600 preferably includes a first integrated
circuit package 1602 having a first encapsulant 1604. The first encapsulant 1604 of the first
integrated circuit package 1602 can include a first encapsulant surface 1606 preferably
formed having a substantially planar surface.

The first encapsulant surface 1606 can be formed over a first package integrated
circuit 1608, a first package die pad 1610, and a first package lead 1612. The first package
integrated circuit 1608 can be mounted over the first package die pad 1610 with a first
package mounting layer 1614 such as an adhesive layer. The first package integrated circuit
1608 can be electrically connected to the first package lead 1612 with a first package
connector 1616 such as a bond wire.

The integrated circuit package in package system 1600 also preferably includes a
second integrated circuit 1618. The second integrated circuit 1618 can be mounted adjacent
the first integrated circuit package 1602 without the need for a mounting layer such as an
adhesive. A die concealer 1620 can be applied to the second integrated circuit 1618. The
second integrated circuit 1618 can be electrically connected to the first integrated circuit
package 1602 with a second connector 1622 such as a bond wire.

The first integrated circuit package 1602 can preferably be attached to the integrated
circuit package in package system 1600 without the need for adhesives for an adhesiveless
package attach. The first integrated circuit package 1602 and the second integrated circuit
1618 can be electrically connected to a package in package lead 1624, such as a stackable
lead having a top terminal and a bottom terminal, with a package in package connector 1626
such as a bond wire. The package in package lead 1624 preferably provides a connection to a

next level system such as another package or printed circuit board.

17



forming a package in package encapsulant over the first integrated circuit
package and the second integrated circuit. 2. The system as claimed in
claim 1 wherein attaching the first integrated circuit package includes
electrically connecting the first integrated circuit package to the package in
packdde lasdrated cig:ultmacipstein peskigimedein tRrpicirtabheincedasiimgckage
dhﬁa@l%“g‘én%t%i%g[%?q &2@“'@!?&'5@&&@@?*}%&&5%@ %ﬁ@&ﬁgléme%%egaﬁ' rekibide

over the first integrated circuit pack e system as claimed in
stengiid WW&FEYna&&a&fﬂfﬁﬂlﬂﬁbfgb%E%ﬁ%t@ﬁ?&’f%‘adcﬁ’éﬂﬁﬁﬁéﬁh‘}ég Loferitigarend
1rﬁ%1ﬁt’&d titegrater cineuit atdihcemidherfirstintkg patedgeinawphgagkaganector 5626,

cIa| edin cIa attaching the second inte
g SR CTES 1) BRLE TR o IRE NS e Sl e 6 ana o
S@é@@ndﬂrﬂ@gﬁh@edocmdﬁratﬁa@emmtﬂrﬁtqme@mtem@mﬂpamagém8 cag, be
s&@tamﬁ%%gl%% Q%W%W%%m@m SRURESINGFIRIBY B30 of the

package in package lead having a package pack e lead surface

PGB8 Ea AN BRI AR O K D Kh G Pi aeag@? agf lead surface 1632 of the
package in package lead 1624.

For illustrative purposes the integrated circuit package in package system 1600 is
shown having one of the first integrated circuit package 1602 although it is understood that
any number of the first integrated circuit package 102 may be used. As would be obvious to
one of ordinary skill in the art, any of the embodiments of the integrated circuit package in
package system 100 may include the package in package lead 1624 such as a stackable lead
having a top terminal and a bottom terminal.

Referring now to FIG. 17, therein is shown a flow chart of an integrated circuit
package in package system 1700 for manufacturing the integrated circuit package in package
system 100 in an embodiment of the present invention. The system 1700 includes providing
a package in package lead with a package in package lead surface substantially planar in a
block 1702; attaching a first integrated circuit package having a first encapsulant surface
substantially coplanar with the package in package lead surface in a block 1704; attaching a
second integrated circuit near the first integrated circuit package in a block 1706; and forming
a package in package encapsulant over the first integrated circuit package and the second
integrated circuit in a block 1708.

In greater detail, a system to provide the method and apparatus of the integrated
circuit package in package system 100, in an embodiment of the present invention, is
performed as follows:

1. Forming a package in package lead having a package in package lead surface

substantially planar to another package in package lead.

2. Mounting a first integrated circuit package having a first encapsulant surface

substantially coplanar with the package in package lead surface and another

package in package lead surface.
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mounting a first integrated circuit package having a first encapsulant surface
substantially coplanar with the package in package lead surface and another
package in package lead surface; connecting a second integrated circuit to

the first integrated circuit package with a second connector; and applying a
packageGanaetcagye epoabuidaritelarane firdeifitsgnite et cliepbrickgecanih a
the second Jpiegraied gircuit, the package in package encapsulant having a
plane of a package in package mounting surface substantially coplanar with

the first ERERHBEIANPAUEE IS D LKA M QURB RS stifpgeyed circuit
7. The systeazasmlativeddimalaimgbawhereini canagatikggtha sackmng encapsulant

integrated circuit includes connecting the second integrated circuit hayin
seconl TRl o S RS g e L A L anar
packagevitptekagecnropmyliany suffaeand the [Bicidgs gypickagedcldivndecn
clalmﬁll\{ghgrggg EQ&PG&EE‘%E@@ tﬁ@?%@ﬁ%ﬁ%@&%@r@hﬁ%ﬁ% Q?&&H%@H@J@Qnd
the second integrated circuit over a die concealer adjacent the first integrated

Rt pRACREgESsent ingerog SysiahrBRETMEY NFEralt HRHRR RS Hiig 12ble

séheipackagsilipackad@nctional aspects. The resulting processes and configurations are
straightforward, cost-effective, uncomplicated, highly 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, which 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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lead includes forming the package in package lead in a shape of a Thend
lead. 10. The system as claimed in claim 6 wherein forming the package
in package lead includes forming the package in package lead in a shape of
a stackable lead having a top terminal and a bottom terminal. 11. An
integrated circuit package in packa§&4idem comprising: a package in
ackage lead with a package in package lead surface substantially planar; a
%@ﬁrﬁé&r’&?@ﬁ "Bircuit package having a first encapsulant surface substantially

coplantar with the package. in dﬂackg%e lead iurface' a second integrated

circuit near tﬁ\enflllr]s?%ﬁatggr% ed dircui 5é%Eg((f;ea;ggrsl%staergacgwfélemﬁ‘%package

encapswartieyer faekfigst intearbted birnduignekagekageditheaskegndead surface
integrated Cirgilianialy grahile System as claimed in claim 11 wherein the
first integrated circuit package includes the first integrated circuit package
electriCH§ibhiedtel tBREPAKEYY iRfskeRadawsqa first pacaprulagiciupice
as claimed insgigimdaliyhpienatheiserqndiniegipedt cicuidinaides the
Secongltltgg rg Eles%c%ﬁ%l'{gteogrg{et gll‘glrl?tt ﬂgetl?gr{g %‘?rgt ‘fﬁ'rt%gr'gtgg %ll(l%gl% package; and
forming a package in package encapsulant over the first integrated circuit package

and the second integrated circuit.

2. The system as claimed in claim 1 wherein attaching the first integrated
circuit package includes electrically connecting the first integrated circuit package to the

package in package lead.

3. The system as claimed in claim 1 wherein attaching the second integrated
circuit includes attaching the second integrated circuit over the first integrated circuit

package.

4. The system as claimed in claim 1 wherein attaching the second integrated
circuit includes attaching the second integrated circuit adjacent the first integrated circuit

package.

5. The system as claimed in claim 1 wherein attaching the second integrated
circuit includes attaching a second integrated circuit package having the second integrated

circuit adjacent the first integrated circuit package.

6. An integrated circuit package in package system comprising:

forming a package in package lead having a package in package lead surface
substantially planar to another package in package lead;

mounting a first integrated circuit package having a first encapsulant surface
substantially coplanar with the package in package lead surface and another
package in package lead surface;

connecting a second integrated circuit to the first integrated circuit package with a

second connector; and
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14. The system as claimed in claim 11 wherein the second integrated circuit
includes the second integrated circuit adjacent the first integrated circuit
package. 15. The system as claimed in claim 11 wherein the second
integrated circuit includes a second integrated circuit package having the
secondinhegesteddizes inavideanensepiirdineagr she dicsironipuekateuit package

The system ag £lgined-nfFlaimeltwherain: the packagein prrkagedeastulant
with the package in package lead surface is substantially planar to another
package in patKAge! I B4EthE firBishisg e Aireaitpaekag e Haing wistially
encapsulant soface substantiatiyreapianar withdhengabkagekiaagkagesterdd
surface and %Qr(%t@er package in package lead surface; the second integrated
circuit is connected to the first integrated circuit package with a second

connegtor; ang Nepackaghiindackadm encARSI DS AYE HRE YR integrated

integrated circuit package and the second integrated circuit, the package in
PACRAHS B REERR AV S0 Bl ARG S G FAERAR TN Aciea g ibiRg circuit
siwiiage.substaniidiyoaplaoapith ihedipteneapgaangsuibaca mnddiee.

package in package lead surface. 17. The system as claimed in claim 16
whereih the sieondiémegrdieded iouiteint udbsrtheconoerith gritegreted ditegitted

PRVING.RRACORshiIG AR CUGHLMOHAG SUTAGR SHRSI M SORIARAT: e
the package in package mounting surface.
first integrated circuit package.

9. The system as claimed in claim 6 wherein forming the package in package

lead includes forming the package in package lead in a shape of a J-bend lead.

10. The system as claimed in claim 6 wherein forming the package in package
lead includes forming the package in package lead in a shape of a stackable lead having a

top terminal and a bottom terminal.

11. An integrated circuit package in package system comprising:

a package in package lead with a package in package lead surface substantially
planar;

a first integrated circuit package having a first encapsulant surface substantially
coplanar with the package in package lead surface;

a second integrated circuit near the first integrated circuit package; and

a package in package encapsulant over the first integrated circuit package and the

second integrated circuit.

12. The system as claimed in claim 11 wherein the first integrated circuit
package includes the first integrated circuit package electrically connected to the package

in package lead.

13. The system as claimed in claim 11 wherein the second integrated circuit

includes the second integrated circuit over the first integrated circuit package.

14. The system as claimed in claim 11 wherein the second integrated circuit

includes the second integrated circuit adjacent the first integrated circuit package.
21



18. The system as claimed in claim 16 wherein the second integrated circuit
includes the second integrated circuit over a die concealer adjacent the first
integrated circuit package. 19. The system as claimed in claim 16
wherein the package in package lead is in a shape of a Thend lead. 20.
The system adwelsintsd iy claimed Bnnviairein tvehpretk deseses g kiegrdeddriseint
tshare.akaoatptkahiRlead having tom iesminal aad A Refamdteriialjacent

the first integrated circuit package.

16. The system as claimed in claim 11 wherein:

the package in package lead with the package in package lead surface is
substantially planar to another package in package lead;

the first integrated circuit package having a first encapsulant surface substantially
coplanar with the package in package lead surface and another package in
package lead surface;

the second integrated circuit is connected to the first integrated circuit package
with a second connector; and

the package in package encapsulant is over the first integrated circuit package and
the second integrated circuit, the package in package encapsulant having a
plane of a package in package mounting surface substantially coplanar with

the first encapsulant surface and the package in package lead surface.

17. The system as claimed in claim 16 wherein the second integrated circuit
includes the second integrated circuit having a second integrated circuit mounting surface

substantially coplanar to the package in package mounting surface.

18. The system as claimed in claim 16 wherein the second integrated circuit
includes the second integrated circuit over a die concealer adjacent the first integrated

circuit package.

19. The system as claimed in claim 16 wherein the package in package lead is

in a shape of a J-bend lead.

20. The system as claimed in claim 16 wherein the package in package lead is

in a shape of a stackable lead having a top terminal and a bottom terminal.
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