INTEGRATED CIRCUIT PACKAGE SYSTEM WITH SHIELD TECHNICAL FIELD The present
invention relates generally to an integrated circuit package system and more particularly to an integrated
circuit package system with shield. BACKGROUND ART Increased miniaturization of components,
greater packaging density of integrated circuits ("ICs"), higher performance, and lower cost are ongoing
goals of the computer industry. Semiconductor package structures continue to advance toward
miniaturization, to increpgepe R A SR OB FPPIRCRALT IS e AF FRBESH S §n While decreasing the
sizes of the products that are made therefrom. This is in response to continually increasing demands on
information and communication products for ever-reduced sizes, thicknesses, and costs, along with
ever-increasing performance. These increasing requirements for miniaturization are particularly
noteworthy, for example, in portable informatibhENY-édniiilication devices such as cellular phones,
hands-free cellular phone headsets, personal data assistants ("FDA's"), camcorders, notebook
computers, and so fORMPTAIFB thesd Yelhtis ESRERUY {6 Bl isgatstaiet aptf REsnergMmplove their
portability. Acgerdpaghtulangeoseaifdir(ddRhnrnagkages hatareiingarparated into these devices are
required to be made smaller and thinner. The package configurations that house and protect LSI require
them to be made smaller and thinner as well. Many conventional semiconductor (or "chip"”) packages
are of the type where a semiconductor die ig saaddaeotos ARekage with a resin, such as an epoxy
molding compound. The packages have a lead frame whose leads are projected from the package body,
to provide a path folsigaaldransiteifeatwacsr thenthenand, exteraalpderiges; Aiheryconveipamnal package
configurations haye qpiaet ferminalsorpads formed.drecty gn the suface of e packags. Such a
conventional semiconductor package Is fabricated t roug% theé Fol?m%nngg ocesses: a die-bonding
process (moundirsty theSsamirondoe prcligoritodaiiecp adeiaust ta kbvdnrame)rd winsaoraiieg. jrocess
(electrically coppacting HE%&@@NH@Q&%&Q&% QuinR B@Q@geg%ﬂ@ﬁ% iRadsipsingilgadS@meowires), a

molding process (encapsulating a Eredetermined portion of the assembly, containing the die, inner leads

and lead franf® RIRSECVRALAFF heH8 for A 4SdA RSBy AR XRSFR T ASEREEY completing
each assemhly agdindivichuahdndependeniopaaksagas)tor evéhe aesicondugiokpackagas, dbuis
manufactured, are tl}gré mo.unted.b%/ matching and soldering the external leads or contact pads thereof to

a matching pgé]t?gignwtl)n & Gircuit boa (f,etroofﬁ%are ey enable power and signal input/output ("110") operations

between the semicdiderctordeviee sciquitvenpeickiyesiant thetsincait wandularly Inatespohse fior the

demands for minigiurizaiensibadifianes ReNVEER IR RNIEARINGRLCRIPSIRTE: (REREaRALQ achieve
higher den5|t¥ thereof in order to mounting the hg%frequency LS| adjacent to other high freckuency LSIs.
y

This practice s felHarppEpe s hEs| Beigahddasingnafietteld by noEnsasiass gitehes

electromagnetiﬁlmefie@eﬂ% (BMH). All of these devices continue to be made smaller and thinner to
improve their portability. Accordingly, large-scale IC (“LSI”’) packages that are incorporated
into these devices are required to be made smaller and thinner. The package configurations
that house and protect LSI require them to be made smaller and thinner as well.

Many conventional semiconductor (or “chip”) packages are of the type where a
semiconductor die is molded into a package with a resin, such as an epoxy molding
compound. The packages have a lead frame whose leads are projected from the package
body, to provide a path for signal transfer between the die and external devices. Other
conventional package configurations have contact terminals or pads formed directly on the
surface of the package. Such a conventional semiconductor package is fabricated through the
following processes: a die-bonding process (mounting the semiconductor die onto the paddle
of a lead frame), a wire-bonding process (electrically connecting the semiconductor die on
the paddle to inner leads using lead frame wires), a molding process (encapsulating a

predetermined portion of the assembly, containing the die, inner leads and lead frame wires,
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Conventionally, a technique for addressing the EMI problem is covering a package of a semiconductor
device with a metal package structure. However this metal package structure generally has to be

mounted on the printed circuit board as an independent component separated from the semiconductor
device, and thus the size of package with the metal package structure increases, thereby prohibiting or

limiting the miniaturizaken efthapaskagepioragsivon) thade@mackagaatiucisapriapmachas a
component seépar tled froq] e e.mé'con(%uctor evice, thereby increasing manufacturing cost.
Kag aches

Numerous pafl %%Sp% att ?ﬁ?ﬂ ¢

d]b% 8&°8hields within the semiconductor packages. However,
this requires custonTistrstivesitakingdntegaschunhthafategedtedeaircuinsinesd bjghiyteln dgaangd stacking

configurationg,ag Well as QIRRLPIEMERIS.UhRE PREKAGRLPHER A%DARY WITES Bh ARREAENIGES: Also,

customization is required to attach the shields to the approprlate“grqynd source. All these considerations,
as well as otfiersheieheasaaie Rasiexty of e imamuasthg (photasspaegiasdsiyierd, dhel increased

cost.  Thusndpadcssillieemains for RoKniegiatadChruif Baskage system providing low cost
manufacturing, imp ovedgields, red%ction of inter?rated, circuit %lackagée dignensior;g and solving the

problems caused by ndSEE" A vidw BF tHEBAE i Fe ARIRY HEati?8 sdle B f"f%er%\/et ficiencies, it
is more and moreariticabthbipanswiersdacefioondie thbgthprébiemshereofSolotion sotmdhesegpheblems have

been long SOH%EtS %9@%%9%%@%9@%%‘3@1@8% Biefuis, solutions

fPeLihQﬁL‘gﬁﬁvﬁdﬁBgﬂ?{l}%&@m it
to these problems have long eluded those skilled in the aft. DISCLOSURE OF THE INVENTION The

present inverfidropRsVideis apriielyratéas et duiteaek arfucssRIEHCIABISRAGOTHENRYg HEeRE and a
second lead; gampyecting an integrated circuit die with the first lead; forming an encapsulation over the
integrated circuit die, the first I?ad, and the second lead with a portion of a top side of the second lead

exposed; and formiﬁﬁlﬁ’?m%ﬁl& BuAr FRRNEHHESE AR e QPISAYIHS CENSHLPREAASR A the shield
not in contachwithitvedusileddvice vGertaimerabpatikagatstoicthe invdéntiorehavie othel aapkgts in addition

1o or in place %gﬁo € ’é‘n%?tii)“,‘f& 3(560‘6%: %%Sn?éﬁ%%tﬁlk‘%”' Bﬁ?‘&”&%&ﬁ%@%&‘é t%”&ﬁsﬁl&ég'elﬁg'ei{% the art from
a reading of tshe olﬁovﬁng etal eé escription when ta e|]13W|t reference to the accompanying drawings.
BRIEF DESCRMNPPION OFRHE imnig Regs-onductes device, ey thasvied sideiofeppeliess ciiduihpackage

system in a figgt arphadispent.ef.the RIesent inveRfignHEng is AkassEesianalvienoafdhadntegrated
circuit package system along line 2-- 2 of FIG. 1, _

package. In addifion, the metal package structure is formed as a component separated from

the semiconductor device, thereby increasing manufacturing cost.

Numerous package approaches attempt to provide shields within the semiconductor
packages. However, this requires custom structures taking into account the integrated circuit
size, height, and any stacking configurations as well as other elements in the package, such as
bond wires or other devices. Also, customization is required to attach the shields to the
appropriate ground source. All these considerations, as well as others, increase the
complexity of the manufacturing process, decreases yield, and increased cost.

Thus, a need still remains for an integrated circuit package system providing low cost
manufacturing, improved yields, reduction of integrated circuit package dimensions, and
solving the problems caused by noises. In view of the ever-increasing need to save costs and
improve efficiencies, it is more and more 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.



FIG. 3 is a cross-sectional view of the integrated circuit package system along line 3-- 3 of FIG. 1; FIG. 4
is a cross-sectional view of the integrated circuit package system along line 4-- 4 of FIG. 1, FIG.5is a
top view of a portion of a lead frame for forming the integrated circuit package system of FIG. 1; FIG.
6 is a cross-sectional view of an integrated circuit package system exemplified by the top view of FIG. 1
along line 2--2 of FIG. 1 in a second pisbodigerRE OheIpreseRNNUeRtion; FIG. 7 is a cross-sectional
view of an integrated circuit package system exemplified by the top view of FIG. 1 along line 2--2 of FIG.
1 in a third embodirfteat ptibe presetibinpentidss; BGin& gsathé siruditufadfabdGyiémaistpliios: attaching
the integrated circuit die; F1G, 9 is the structure of FIG. 8 in.a step for.connecting the nternal
interconmec LI Lo e LA o A S o SR O e R BT 6. 14
is the structuferefiF@n PochPkete fordfotitrintegiatehidiguiadie. theHict badsaad|gw stvandoeah integrated

circuit packaggrystesnitar sranulpciising ehdhe intaoraled Gitskit Raakagmisysiemiilsasemhpediment of
the present invention. . . . . . . .
encapsulation, the first lead, and the second lead with the shield not in contact with the first
lead.
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 top view of an integrated circuit package system in a first embodiment of
the present invention;

FIG. 2 is a cross-sectional view of the integrated circuit package system along line 2--
2 of FIG. 1;

FIG. 3 is a cross-sectional view of the integrated circuit package system along line 3--
3 of FIG. 1;

FIG. 4 is a cross-sectional view of the integrated circuit package system along line 4--
4 of FIG. 1;

FIG. 5 is a top view of a portion of a lead frame for forming the integrated circuit
package system of FIG. 1;

FIG. 6 is a cross-sectional view of an integrated circuit package system exemplified
by the top view of FIG. 1 along line 2--2 of FIG. 1 in a second embodiment of the present
invention;

FIG. 7 is a cross-sectional view of an integrated circuit package system exemplified
by the top view of FIG. 1 along line 2--2 of FIG. 1 in a third embodiment of the present
invention;

FIG. 8 is the structure of FIG. 2 in a step for attaching the integrated circuit die;

FIG. 9 is the structure of FIG. 8 in a step for connecting the internal interconnects;

FIG. 10 is the structure of FIG. 9 in a step for forming the package encapsulation;



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 descriptioFIGuUMes auisssRECHICHeIE ]S aie iverte Rravida txyaughiunderstanding of the
invention. However, it wiJl he apparent that the invention may be practiced \?/ithoutt ese specific details.
In order o avoid obEiriFg bl ESAHEi U ARIBIEEBHS WrAlE RAGHIR LTS 2 SR SHRER tions, and
process stepshaietephdisclosacdaclcetai)siakewisesttvednsaving shehowsing iemebodiments 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. Generally, the invention can be
operated in any orientation. BESInMOditdrOR/OARRNUNIG O b MevENATONisclosed and described
having some features in common, for clarity and ease of illustration, description, and comprehension
thereof, similar and Tikeffélaturescinbod one thashditbrsibadl psdifiandy detadleocibbld titke likdledference

numerals. Th@&éﬁﬁ@%ﬁi&%&lhﬁé’%@mﬂwﬁ!bﬁ%%@éhﬁ&@ﬂ%ﬁlﬁ@@o&%@ﬁﬁ@dﬂﬁ&%%ﬂfd gic. as a
matter of descriptive convenience and are not intended to have any other significance or provide
limitations forr & HrBESHIRmRIGH N diselrurothtn) Dt pBsBL the QAR REHAANSES T herein is
defined as a ptanadparaiieltociheiplanemisiase Dditbeiniagratedicincuit, regardless of its orientation.
The term "vertical" Etr-:-lfq[lse t9 ?Oq)&rgctigns &ert[?éanndril(l:lulgrroto trsle Ql%?zagtq{sa% 'ustigeegined.r‘cl)'velr ns, such as
"above", "below", "bottom",Q op'l, Eside (155 In"si ewalllls'), pan er ,t ower”, '%Jpperw, Tover , and "under”,
are defined witbreaghoodsttheing if dreal yieien. THeweren fonmilhheapgathelrthis Giravteobntaoramong

elements. The, G RIPEARSINIAES YRefiPArBININEULaS: 48 RASHIOR AR RERRA S NAGo£XPOSUTE,

development, etching, cleaning, molding, and/or removal of the material or as required in forming a
described strifRreYSHRERM CEGE{enTY Hem soaTHtaliPreatd BRgssreiPiodiseetivstPisddito the
apparatus of dbgipraseswisyenti dfinascaicangewibdihe @onexisybichthetarmagaaatdtic  Referring
now to FIG. 1, therein is shown a t iew of an integrated circuit kage system. 100 in a.first
embodiment SFRAFeSaI e RSN FRE (5574 Sl B A5 idld 102 B R g I TgSted circui
package systemh d@Ghavoegtratlliorizggeadtgbitidhel dewinth &l€hiel GdidRalty highenthiatma periheeter
horizontal pog&@g&é@@lad lagent i@ dhe four edges of the integrated circuit package system 100. Between
the central horizontal porfion 104 and the perimeter horizontal portion 106 may be a non-horizontal
portion 108. Rei@rﬁﬁifgt}%w%em@wsueﬁr‘eF@?ﬁqélgﬁamra gitrdesed cndriaseidiidohatidanterated circuit
package systeanuflOialepahiog, Zo2 QifiGankd The oogsisestionaleviemwdapista aodipiegeates circuit die
210 mountedﬂ?ver die-attac éH(ade%Z with an adrgesiveth214,. uch.as a qjie-cff\ttac dhtsﬁvlg, and a first
lead 216. An eﬁrggpssd%%%na SSu lggsaﬁoglpg% mélt |n§rc:v5lrnp§)cr)ulﬁﬁr,l dovers the'fi gvglra ed circuit die
210 and the fiestrirad 206efhe sHieédehiiRddorfomially deeeraantbpsufiatecoftthdreegapsctation 218.
The shield 102,68 e foumedstom.ad WP REL ARG CRAGUGHYE RIS alsn F S 5RMPlGy the shield
102 can be formed from metal, conductive resin, foil and conductive film. The shield 102 may connect to a
ground referélfe® JeRlierare RESTaY Ghbmiaitarie %6 P Providd éBctromagnetic interference (EMI)
shielding for the integraiesheiisyiphaskagarsyaiem A0zontal A Rartiankefdieifitwiirand kopshalf-etched
from a top side Zﬁq of the [irst lead 216 t? éorm a Iowé?r.gor.tion 22 su%%that the enca'r,]i)sulation 218 can
be between tREJowd? BERIGAZ22 B e nitdt IRNE2'16 ahd'thEsichd 102 IHE LR bsfstioh™218 can
prevent electiicatishintefigdretaeiest tioe pinglddi@2aandthadngonedd L6, defindtheTategrated aircuit die 210
has a non-aczi%%%'d’e‘%gf})‘qu‘g&t%ﬁpye‘l%iﬁlg Zgge,w@grﬁin‘s%%‘gﬁi%? ‘%%%52’6%%5195@ Q}Ae: circuitry
fabricated thereon. In this example, the non-active side 224 preferably faces the die-attach pad 212. The
die-attach pad®2a2; idndopradsar-Withdge st 1dagspee. thiks harraidontitetd P2 Breu @Y a8'8id wires or
ribbon bond vyges iMm@ycoonact batween the-astiverside 226 goetha diaraitach pad 2 1k1and between
the active Sidge226i§£e%éhe first lead 216. For illustrative g%r%o es, both the first Jead 216 and the

die-attach patfB4% A Mo R SETRER S RS Wi YR A& SEHORSIGR S AMHSLgh, it is
understood thahtivel dictattaaterpddi 2k 2egnotethin fiosiniegd 2dsGrinay snatwonn€iot terthesgaone’ location on the

active side 220, FRIEXAMBIR: ¢ rgﬁf’%a&q@ R gggg{%ﬁé(t ﬁ%ﬁ%&i&ﬁ'&&%‘%’lﬂ%‘régﬁ %g&iﬁ%ﬁ%ﬁerence and

the first lead 216 may connect to a different bon e integrated circuit die 210.
accordance with the context in which the term is used.
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Referring now to FIG. 3, therein is shown a cross-sectional view of the integrated circuit package system
100 along line 3--3 of FIG. 1. The cross-sectional view depicts the integrated circuit die 210 mounted over
the die-attach pad 212 with the adhesive 214 and over a comer lead 330. The encapsulation 218 is over
the integrated circuit die 210 and the comer lead 330. The comer lead 330 extends from the
die-attach pad 212.gyfegitign&i tberromethiaar 3hoatithesppresite anthebihediawligangd 212, is
preferably egosedi %m th encagsfﬂlationcg 8. The shield 102 if formed over the exgé% O%Td of the
corner lead 330'4A é)é?ear 51, DSHTSH CoNR B TS Withes FAP4D™ IHCHS & %f . the shield
102 may conoectriedlgrouegiateference phcbaggisihenorber e adnida0 lamddhieldierattatbipedizl2 to provide
EMI shielding foy e iaRAE G Y ARRKAAR SYSIETH RN 1063AIGILI A9 F it ofigEein is shown

a cross-sectional view of tt‘g% integrated circuit package system 100 along line 4 4 of

cross-section8iag@ieHeleis Prekisegyata EeuiBeuedhnseitadhovartiie eraianden paditta2 and a
second lead #32mdbErRRcaNaVIGMADS 89\ R dhenNagaied srcuit dig. 210, the die-attach pad 212, and
the second lead 432. = A top portion of the secand lead 432 is preferably. exposed from the
omesmoulntion 216, FHEUARIPT 08 11t thalEB Bt 03 R S e A o A preferably
electrically canmettpadckibe second 00adodd2inkn 2hiz exBiople, ﬂ*i@shimka!s&cﬂ&mahyiewr_ﬂwmtsmm grou_nd
reference or g fefarenchahalicr Aliagade vels NiRuah (e sperad At 43P e G shielding for

the integrated circuit package system 100. t has also been discovered that in the present invention

provides a flekfoieEMrdiestiiratbadiridsidattOrifg W RRPBreURIIg & ffh packagoreptdiigy cost, and

improved yieldnipalfnatcting-otitbadicstiradsallawseisalation eidhedirstleads fromethgiganfopmal shield
over the encapsulation. This allows the first leads to be used for other functions, such as signal leads, and

not constrainSd {8 PRONiGEV Rt SRR R Lsigns2 R ehtdPleads, the second leads, or a combination
thereof may providdthesigrddint2camnectiomédrthe shieldberafidifigthe doMiufuivetiomerialsR€ferring now to

FIG. 5, therein | own a.t i f.a portion.of a lead frame 502 for forming, the integr circuit
package syst%r%n%g% Yciflfe I%léaely%%@np%%#q%ﬁ%eﬁé@@ﬁ%cﬁe%%dq%%f%}% {}52 %uaér%%%agjﬁg dam bar
536 the first 1&gl PM@Bd 48 ey seesae leatlAsmdniséefirid@ad 2aferans tHeodseoniagals udp textends from

the dam bar 33R.idheiftableash Lo incluaa e ianeraRItinn 4372 adianratdRdhedam hakad6. The lower
portion 222 may be half-etched from the top side 220 of FIG. 2 of the first lead 216. The tie bar 534

connects betWeERth&¥dam bar 536 and the die-attach pad 212. The dam bar 536 supports the leads
during the manufactufingipiadabs fifstHeathtagrated fostchéd faakagesysike 221 60thE Hesd dandl2d6536 is

removed with the manufacturi ess, such as a singulati rocess, Remayal of the dam bar 536
el ittt s RS At R SN 40

cross-sectiordd/idvihefiznt ilsrsh P feanditbaisipalek e siktesncaplasiemplficanyerantspeciaonlof FIG. 1

along line 2--¢4, 6k iGedyift 2B SRR e TRRIME RL-Qfithe present invention. The cross-sectional view
depicts a shield 602 over a die-attach Ead 612 and an encapsulation 618. The cross-sectional view also

depicts an integrateeirelie@e % i5Hibdited DABWARE S YR atfepaad 619 W adifsia®614, such as
a die-attach adhesivencldee encappdaiion d&b8icsuchiasiany epoxyadaldirgrcom plavedampdy, be over the

Integrated ciryit dig, 010,2nth 2 irskIgnf 618 ThE SEL00%43 318" MR SUACRRRLIANON 18 is
coplanar with the first lead 216. Internal interconnects 228, such as bond wires or ribbon
bond wires, may connect between the active side 226 and the die-attach pad 212, and
between the active side 226 and the first lead 216.

For illustrative purposes, both the first lead 216 and the die-attach pad 212 are shown
connected to the same bond pad on the active side 226. Although, it is understood that the
die-attach pad 212 and the first lead 216 may not connect to the same location on the active
side 226. For example, the die-attach pad 212 may electrically connect to a ground reference

and the first lead 216 may connect to a different bond pad on the integrated circuit die 210.



The shield 602 can be formed from a number of different conductive materials. For example, the shield
602 can be formed from metal, conductive resin, foil, conductive film, or a conductive epoxy. The shield
602 may connect to a ground reference or a reference at other voltage levels to provide electromagnetic
interference (EMI) shielding for the integrated circuit package system 600. A portion of the first lead
616 is half-etched dewe-fipnmaitap side 620defom sdower posiaacidaswaiwibatitha Ragapaulation 618
can isolate the lower Eﬁ)rtion 622 %fo he1 firs ,Ieab%_ 16 }(#Ti‘ the shield 602. The nc%vpgulationh618 can
prevent electfiCa'5R8 ﬁ%eﬁ?é%?fgle & YhieldS a(Hf e }i'rs EadBTE IO haht ﬁ%ﬁ%é Gircuit die 610
has a non-activegsitd 624uitndlcapl@ctiversedeos6(hwhigreimatihepadtiRie sidid BROadiciside &Etiud circuitry
fabricated theieen. i mpIeTbe NABSARING sida St pierahly ean e flerliaghpad 612 The
encapsulation 618 may expose the die-attach pad 612. The shield 602 may couple to the exposed portion
of the die-att4ef§d626 2OWith the shield 602 connected to a ground reference, the die-attach pad 612

Lnayda|$0 function a”ﬂié&féﬁ?}éﬂh@cﬁ%b %3{@1116;6frorﬂdmﬁ@f&léldﬁieﬁqsmf?gtséggnﬁiﬁ%'f a&f@&m@fy\walas 3rgi1b6b0n ;
ond wires, connect the active si nd a non-horjzgntal interior portion of the first lea , an
between thentgl%{iaf’ttaé epf:’t%"%T? aﬂ’cﬁlsaofo%?héﬁfz’%tﬁefg?iﬁf’é"i i%or‘ﬁo]?{%f){?l{)e&ir%}f%%\e& B FoFillustrative
purposes, boehqztledlmmgraﬂéd Efinetsltidi@_ l@mséndﬁhéodh&ﬁﬁaqusadeﬁ@zm comaekietBis tinel same
location of the, frshigad B3R AlOWAR 15 HRCesiaadnaldnah e dieatiachpad 643 an e integrated

circuit die 610 may be connected to different locations of the first lead 616. For example, the die-attach

pad 612 mayceBhfedetd argrptinelteresettetrholigravecrilsidedt) 61d diprittataemipreidbedfions.  The

integrated cirgptinachapa YSeMBOR mayhave stuepidhsingiiastesto the integrated circuit package
system 100 of FIG. 2. For example, the integrated circuit package system 600 %}3% also include the

second lead 432 of FIETHS e WohlGr 54D 5 P13 Ea mat e sKigTy Y0P 5By $a¢bupled to
one or both foirgroyadkega afetenc¥¢aimegctinn4--4 oREf€rring Tiavetos§-bectiontheiemn dspsiowr a

CrOSS'SGC“OQ%leViI%Y%(PEf%Pu{PEEQ?1‘@(%5{{%%@} Bv%%‘&%ge@dtﬁyiﬁéﬂ (‘EQaQﬁ&earRE'éﬁse%o% {gtap,vigy.of FIG. 1

along line 2--2 of FIG. 1 in a second embodiment of the present invention. The cross-sectional view
depicts a shie$FORIYEY 3ldidseiseHlsathzatas ¢iagsbapsd Gathendrtattachepefods2séatohal view also
depicts an intggsatedaeiteiit die 710 mounted below the die-attach pad 712 with an adhesive 714, such as
a die-attach adhesive. The encapsulation 718, such as an epaoxy molding compound, may be over the

integrated circuit di¢*7?P RAY Y mst1626°716 e Shili ez b aPere d B JLBISRBRSY SN The
shield 702 cati e ThemadtkiortRa ntubel ofdifferest poniducifvedénateridlkal ci3exaidptefdaslghield 702

can be fOrmeéiefé%%{é‘aﬁ‘eéar'm%&’s“?&ﬁ%"seeégééﬂf;58ih?g.CPWH%%%%%Q% LNeiEGlh (0% May copnect to a
ground reference or reference at other vo tage gvels 10 provide e ectromagnetlg mten?ere.nce (EMI)
shielding for gieuitagicipadeciauitissrticage ahstenitzgolevels fussetidhesktadilendddd p reagdsalf-etched

down from am1§ﬁq@1&ggg&ﬁggqh@ PWEI PR a&%es%tbﬁmg@he encapsulation 718 can isolate the
lower portion 722 of the first lead 716 and the shield 702. The encapsulation 718 can prevent electrical

shorting between ths Bietirseandisirydirs: By 1B Presepfeifyfagisteidsitall bl H¥la non-active
side 724 andsancaotivarsideaf@acutiegeinilbgacitiegside w 2adkalederiactive ciguiiny faprisated thereon.
In this example, th ive,side referably faces the die-attach pad 712. The encapsulation 718 may
expose the e Mrad e R e L1 BT o po
712. With theskigldldvzotheongrestddicn.a groutdwetbecmselcdtls Widawed{padhzn fumagnalsodunction as

part of the EW §Qiﬁllqeads, and not constrained to provide reference for the shield. The corner leads, the
second leads, or a combination thereof may provide the ground connection for the shield
providing the EMI function.
Referring now to FIG. 5, therein is shown a top view of a portion of a lead frame 502
for forming the integrated circuit package system 100 of FIG. 1. The plan view depicts the
die-attach pad 212, a tie bar 534, a dam bar 536 the first lead 216, and the second lead 432.
The first lead 216 and the second lead 432 extends from the dam bar 536. The first lead 216



Internal interconnects 728, such as bond wires or ribbon bond wires, may connect the active side 726 and
the top side 720 of the first lead 716, and between a non-horizontal interior portion of the die-attach pad
712 and the top side 720 of the first lead 716. For illustrative purposes, both the integrated circuit die 710
and the die-attach pad 712 are connected to the same location of the first lead 716. Although, it is
understood thaiithatitbashergisacihpad 1didendthaedniagraiedrcuidiewtt Gonran berangasted to
different locations of the first lead 716. For le, the die-att pad 712 may connect to a ground
reference thrgf}gﬁtﬁﬁ'ggfﬁ;soﬂetg%t?liél ef%%Q&gﬁgﬁ%%gﬁgégﬁtolﬁgf%%'The integrated circuit package system
700 may have structhealisivailafitiesriocthe hetecgatid dmohbpadkage dysiemtl:0d pid-PE2.2TRor example,
the integrated girquit BIEkagS AYSIEM.A00 M. AIR0 inflkde e SerRad Isadd32 f FIG gk the comer

lead 330 of FIG. 3 such that the shield 702 may be coupled to one or both for ground or reference
connection. PackagfetYiig bW td Ida18 ek seamOiRmh W SipUBaibasItRG PPogsH st fordattaching the
integrated cirguiftiactlflodie GreaRreAGARALYISWaHSRICR R I @R At fe G Bdie kY dRaunted over the
die-attach parg 2(%54With the adhesive 214. The first lead 216 having the lower portion 222 is shown
adjacenttot 8'dié attach pad 212. The die-attach pad 212 is optional. Referring now to FIG. 9,
therein is shown th&ksfeudtgrecst FIGI@. 0, alstemnfor dgorwreatingstheednteriatitwesfonniactgr228. The
cross-sectiongl.(iey,deRicts e, iRcAleA Al die AQ meumief over e desatiagnad 342. The

internal interconne may connect between'the integrated circuit die 210 and the die-attach pad 212,
and betweenafeciikgithedieatult Hie ZeGHiavEnEdistibaerospecctioRbyiavidgmenteheld 649, therein is

shown the stgigturaiefabtheh fhinAastan farfRuminadbe @rcapsudationli8ndiNe-Grass-ggatignal view
depicts the integrated circuit die 210 mount%d over the die-aftach gad 212 and connected to the first lead

216. The encAPStARLHSHS Mol D oAt SH A R BERERMEtHoaL” PoPeRAdpte Ve dutittire of FIG. 9
may be placed bdivreemmalbesivasdh¢rat shxovuripandsmayhunder gpoaymodtiing pragessdorfasm the
enca‘,ps“'a“o'%ez%%r the THISIIRG oWt 5&661%15159%{%%{31@!}9\%’{15?“ RUYRIYEE @HHG,JQ 2 step for
forming the shield 102. The cross-sectional view depicts the encapsulation 218 formed over the
integrated cirefitRig 2P0, Ghe die-attach pad 212, the internal interconnects 228, and the first lead 216.

The shield 102 is canfosmallydr Meteverihe RSk HacsLhingencanrsHatian 2 Ha«Hag shigld 102 can
be formed by a number of different methods. Fqor example, the shield 102 can be formed or coated over

the encapsul SIAPXE 86y HEE Y, AR O GRtEP Ry EBkSRY PARERE: fSifire MR ARG,
Referring now ¢onklliGi vk pilvareirhissslrbindd 2 floyw chiardtad arnied rafedrcikcuii pdekagesysiem 1200 for
manufacturing of the integrated circuit package system. 100 in odiment.of the present.invention.
The system 1300 at e b e RSl RL e T BN G i e RERa,
integrated cireigttlipapkaganesirstdedd in a block 1204; forming an encapsulation over the integrated

circuit die, the first |ﬁ%r§&g&ﬂ%esﬁfs@ﬁ@d%@ Withi A RQtiPRRf R §il‘39 Qlitheserrng lerd.exposed in a
block 1206; and forming a shield over the encapsulation, the first lead, and the second lead with the

shield not in ESHIAR Ot RSP RoSRF R4 IHIGRIO 164 1solaizdhe IYREPIHISBRAACEEISEbIHE present

invention is tieas ihmbltiakBhiadpportsandmapvitasothe18istorinab tie ndeofried ybingnedsisy Gimipkfying

systems, andséqéit%g@ré% c{J%rf(twrr?zim%efs1 These and other valuable aspects of the present invention
urther )

consequently Ke ‘state of the tec nology to at least the next level.

The integrated circuit die 610 has a non-active side 624 and an active side 626,
wherein the active side 626 includes active circuitry fabricated thereon. In this example, the
non-active side 624 preferably faces the die-attach pad 612. The encapsulation 618 may
expose the die-attach pad 612. The shield 602 may couple to the exposed portion of the die-
attach pad 612. With the shield 602 connected to a ground reference, the die-attach pad 612
may also function as part of the EMI shield.

Internal interconnects 628, such as bond wires or ribbon bond wires, may connect the

active side 626 and a non-horizontal interior portion of the first lead 616, and between the



Thus, it has been discovered that the integrated circuit package system of the present invention furnishes
important and heretofore unknown and unavailable solutions, capabilities, and functional aspects for
improving yield, increasing reliability, and reducing cost of circuit system. The resulting processes and
configurations are straightforward, cost-effective, uncomplicated, highly versatile, accurate, sensitive, and

effective, andiganhehipaplemenied iyhadapting KRR, pormpraenis festneady. efficiemuandigeonomical
manufacturing, application, and utilization. . .. While the invention has described in conjunction with
T epocie bl B, T I R AET At P AE C R L SR b will b
apparent to those Iskiteoh nrf the fantt i?gdii\;@lfmf M&(&fghg'@@ mgdé&cokpt]mp t%tdwrdﬁugt;qch imcim.é?.lded to
embrace all syahaliarnativas. MAFiHcaigns ARLYRIRNENS that fall within b $roRR at i facluded

claims. All matters hithértofore set forth herein or shown in the accompanying drawings are to be

interpreted infRhGHABPL e difdafaehIRTiihlg SetseniEHAP i& ErtRdegiRIence dronghsheditatderircuit

package systers aynpegingnéarmingoasfirst lead and a second lead; connecting an integrated circuit die

with the first lead,; fg'.rrhmin an elacapsulation over the in(gasgrated circuit die, t%e%firs lead, an%ﬁthe second
h

lead with a portion of'S {815 L& of R s BREHE TN RS EL P AN BRSNS YU ihe Rcapsulation,
the first lead,inegdriimel secongdeagavitthe 190iefdFiGL 2n Eontaetpithttieafiegtdeddi2uil ipeckystem as

claimed in C'%We]m"%*é@rﬁ'& also include the second lead 432 of FIG. 4 or the corner lead 330 of FIG. 3
such that the shield 602 may be coupled to one or both for ground or reference connection.

Referring now to FIG. 7, therein is shown a cross-sectional view of an integrated
circuit package system 700 exemplified by the top view of FIG. 1 along line 2--2 of FIG. 1 in
a second embodiment of the present invention. The cross-sectional view depicts a shield 702
over a die-attach pad 712 and an encapsulation 718. The cross-sectional view also depicts an
integrated circuit die 710 mounted below the die-attach pad 712 with an adhesive 714, such
as a die-attach adhesive. The encapsulation 718, such as an epoxy molding compound, may
be over the integrated circuit die 710 and a first lead 716. The shield 702 is over the
encapsulation 718.

The shield 702 can be formed from a number of different conductive materials. For
example, the shield 702 can be formed from metal, conductive resin, foil or conductive film.
The shield 702 may connect to a ground reference or a reference at other voltage levels to
provide electromagnetic interference (EMI) shielding for the integrated circuit package
system 700.

A portion of the first lead 716 is half-etched down from a top side 720 to form a lower
portion 722 such that the encapsulation 718 can isolate the lower portion 722 of the first lead
716 and the shield 702. The encapsulation 718 can prevent electrical shorting between the
shield 702 and the first lead 716.

The integrated circuit die 710 has a non-active side 724 and an active side 726,
wherein the active side 726 includes active circuitry fabricated thereon. In this example, the
active side 726 preferably faces the die-attach pad 712. The encapsulation 718 may expose
the die-attach pad 712. The shield 702 may couple to the exposed portion of the die-attach
pad 712. With the shield 702 connected to a ground reference, the die-attach pad 712 may

also function as part of the EMI shield.



forming the first lead includes: forming a lower portion at the top side of the first lead; and forming the
shield includes: forming the shield over the lower portion with the encapsulation in between. 3. The
system as claimed in claim 1 wherein forming the shield over the second lead includes forming the shield
on the second lead. 4. The system as claimed in claim 1 further comprising: forming a comer lead; and

wherein forming thegbigid ietusiascionmangutnesbigld wives sheiwainesigades, m® Jdasysiem as
c!aimed in clairgv% furthg om r'sir_1t conn t'r_1 ti'}éee sé}ielgetg g lrgferengée lee\elr?l'a nonf_Sh (ﬁxlrzloilrllttﬁgrated
circuit packads &gstilh LATrSHolNG: T g 2 iFct Wl Bnir il sbltorid e
interior portion of the die-attach pad 712 and the top side 720 of the first lead 716. For
illustrative purposes, both the integrated circuit die 710 and the die-attach pad 712 are
connected to the same location of the first lead 716. Although, it is understood that that the
die-attach pad 712 and the integrated circuit die 710 may be connected to different locations
of the first lead 716. For example, the die-attach pad 712 may connect to a ground reference
through the first lead 716 at predetermined locations.

The integrated circuit package system 700 may have structural similarities to the
integrated circuit package system 100 of FIG. 2. For example, the integrated circuit package
system 700 may also include the second lead 432 of FIG. 4 or the corner lead 330 of FIG. 3
such that the shield 702 may be coupled to one or both for ground or reference connection.

Referring now to FIG. 8, therein is shown the structure of FIG. 2 in a step for
attaching the integrated circuit die 210. The cross-sectional view depicts the integrated
circuit die 210 mounted over the die-attach pad 212 with the adhesive 214. The first lead 216
having the lower portion 222 is shown adjacent to the die-attach pad 212. The die-attach pad
212 is optional.

Referring now to FIG. 9, therein is shown the structure of FIG. 8 in a step for
connecting the internal interconnects 228. The cross-sectional view depicts the integrated
circuit die 210 mounted over the die-attach pad 212. The internal interconnects 228 may
connect between the integrated circuit die 210 and the die-attach pad 212, and between the
integrated circuit die 210 and the first lead 216.

Referring now to FIG. 10, therein is shown the structure of FIG. 9 in a step for
forming the encapsulation 218. The cross-sectional view depicts the integrated circuit die
210 mounted over the die-attach pad 212 and connected to the first lead 216. The
encapsulation 218 may be formed in a number of methods. For example, the structure of
FIG. 9 may be placed between mold chases (not shown) and may undergo a molding process
to form the encapsulation 218.

Referring now to FIG. 11, therein is shown the structure of FIG. 10 in a step for
forming the shield 102. The cross-sectional view depicts the encapsulation 218 formed over
the integrated circuit die 210, the die-attach pad 212, the internal interconnects 228, and the
first lead 216. The shield 102 is conformally formed over the top surface of the

encapsulation 218. The shield 102 can be formed by a number of different methods. For
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connecting an integrated circuit die with the first lead; forming an encapsulation over the integrated circuit
die, the first lead, and the second lead with a portion of a top side of the second lead exposed; coating a
shield over the encapsulation, the first lead, and the second lead with the shield not in contact with the
first lead; and connecting the shield to a reference level coupled with the second lead. 7. The system

as claimed ineglaime wbearsinfauniogtbe siiald ivelkisdes fovering tbecshieisicanfosmal de.ardep surface of
the encapsulailon 8. The system as claimed i clalm 6 further comprising: forming a comer lead; and

wherein formh @“ﬂ%esgﬁ éelﬂqgfcﬁg&églgfé)ﬁ‘}ﬂﬂﬁg[ﬁg ﬁ%iﬂﬁg USrner lead coupled to a ground reference.
9. The system as clBafeednign obeino6RAGel@intbenimectingpthe sHield thdtieofeferencgrdedetooupled with the

second lead nelygles, cqnn ARG IR B SiSREINR A ORRIPGIAAGURAERTRNGS - 10 The
system as claimed in claim 6 wherein:
embodiment of the present invention. The system 1200 includes forming a first lead and a

second lead in a block 1202; connecting an integrated circuit die with the first lead in a block
1204; forming an encapsulation over the integrated circuit die, the first lead, and the second
lead with a portion of a top side of the second lead exposed in a block 1206; and forming a
shield over the encapsulation, the first lead, and the second lead with the shield not in contact
with the first lead in a block 1208.

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

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

Thus, it has been discovered that the integrated circuit package system of the present
invention furnishes important and heretofore unknown and unavailable solutions, capabilities,
and functional aspects for improving yield, increasing reliability, and reducing cost of circuit
system. 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 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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forming the first lead includes: forming a die-attach pad having a comer lead extended therefrom;
forming the shield includes: forming the shield on the corner lead; and connecting the integrated circuit
die includes: connecting the integrated circuit die and the second lead. 11. An integrated circuit package
system comprising: a first lead; a second lead adjacent to the first lead; an integrated circuit die
connected withHhigsfnstideads.an encapsulation over the integrated circuit die, the first lead, and the
second lead with a portion of a top side of the second lead exposed; and a shield over the encapsulation,
the first lead, and thle secondhlegdtedititivi phiglganststancoptasisvigh the first lead.

forming a first lead and a second lead;

connecting an integrated circuit die with the first lead;

forming an encapsulation over the integrated circuit die, the first lead, and the second
lead with a portion of a top side of the second lead exposed; and

forming a shield over the encapsulation, the first lead, and the second lead with the

shield not in contact with the first lead.

2. The system as claimed in claim 1 wherein:
forming the first lead includes:

forming a lower portion at the top side of the first lead; and
forming the shield includes:

forming the shield over the lower portion with the encapsulation in between.

3. The system as claimed in claim 1 wherein forming the shield over the second

lead includes forming the shield on the second lead.

4. The system as claimed in claim 1 further comprising:
forming a corner lead; and
wherein forming the shield includes:

forming the shield over the corner lead.

5. The system as claimed in claim 1 further comprising connecting the shield to a

reference level.

6. An integrated circuit package system comprising:

forming a first lead and a second lead;

connecting an integrated circuit die with the first lead;

forming an encapsulation over the integrated circuit die, the first lead, and the second
lead with a portion of a top side of the second lead exposed;

coating a shield over the encapsulation, the first lead, and the second lead with the
shield not in contact with the first lead; and

connecting the shield to a reference level coupled with the second lead.

7. The system as claimed in claim 6 wherein forming the shield includes forming

the shield conformal to a top surface of the encapsulation.
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12. The system as claimed in claim 11 wherein: the first lead includes a lower portion at the top side of
the first lead; and the shield includes the shield over the lower portion with the encapsulation in between.
13. The system as claimed in claim 11 wherein the shield is on the second lead. 14. The system as
claimed in claim 11 further comprising: a comer lead; and wherein the shield includes: the shield over the

corner lead. 158 The W@@%@@gl@ﬁﬁ@@him claim d ufmdhesgaiepidsing the shield connected to a
reference level. 6. The s?%ste imed in claim 11 wherein the shield connected with the second

lead coupledtoar arefied fevet’ < 19711 he system as claimed in claim 16 wherein the shield is
conformal to whepisuriaceoththdiehCmpBulkation. 18. The system as claimed in claim 16 further

comprising. a Come{ol%"f}ﬂg mcghield on the corner lead coupled to a ground reference.

9. The system as claimed in claim 6 wherein connecting the shield to the
reference level coupled with the second lead includes connecting the shield on the second

lead coupled to a ground reference.

10.  The system as claimed in claim 6 wherein:
forming the first lead includes:
forming a die-attach pad having a corner lead extended therefrom;
forming the shield includes:
forming the shield on the corner lead; and
connecting the integrated circuit die includes:

connecting the integrated circuit die and the second lead.

11.  Anintegrated circuit package system comprising:

a first lead;

a second lead adjacent to the first lead;

an integrated circuit die connected with the first lead;

an encapsulation over the integrated circuit die, the first lead, and the second lead with
a portion of a top side of the second lead exposed; and

a shield over the encapsulation, the first lead, and the second lead with the shield not

in contact with the first lead.

12.  The system as claimed in claim 11 wherein:
the first lead includes a lower portion at the top side of the first lead; and
the shield includes the shield over the lower portion with the encapsulation in

between.
13.  The system as claimed in claim 11 wherein the shield is on the second lead.

14.  The system as claimed in claim 11 further comprising:
a corner lead; and
wherein the shield includes:

the shield over the corner lead.
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wherein the shield includes: the shield on the corner lead coupled to a ground reference. 19. The
system as claimed in claim 16 wherein the shield is on the second lead coupled to a ground reference.
20. The system as claimed in claim 16 further comprising: a die-attach pad having a corner lead extended
therefrom adjacent the first lead or the second lead; and wherein: the shield is on the corner lead; and the

integrated circuit dig3gs coneagteehwith theseaondilead further comprising the shield connected to a

reference level.

16. The system as claimed in claim 11 wherein the shield connected with the

second lead coupled to a reference level.

17.  The system as claimed in claim 16 wherein the shield is conformal to a top

surface of the encapsulation.

18.  The system as claimed in claim 16 further comprising:
a corner lead; and
wherein the shield includes:

the shield on the corner lead coupled to a ground reference.

19.  The system as claimed in claim 16 wherein the shield is on the second lead

coupled to a ground reference.

20.  The system as claimed in claim 16 further comprising:
a die-attach pad having a corner lead extended therefrom adjacent the first lead or the
second lead; and
wherein:
the shield is on the corner lead; and

the integrated circuit die is connected with the second lead.
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