INTEGRATED CIRCUIT PACKAGE SYSTEM FOR ELECTROMAGNETIC ISOLATION AND METHOD
FOR MANUFACTURING THEREOF TECHNICAL FIELD The present invention relates generally to
integrated circuit packages, and more particularly to a system for providing electromagnetic isolation
between integrated circuits. BACKGROUND ART Modern electronic devices, for example cellular
phones, personal audio/video players, hand held video games, and global positioning systems, require a
seamless integralNmMEG RAAEH AR AP FPAOBRYSEINSY SURNE FOR ELECTROM AGNEEICplaced on small
size, complexity, and high performance. Thus, highly sensitive analog circuits frequently need to be
placed very close to HigBIsp@dEONi§ND SYEEHQD FORNGANPEAC TIGRENS/SHERIQR switch at more than
one billion times a second. At such switching speeds, switching currents tend to be high. Thus, such
high-speed digital systems can radiate energy that interferes with highly sensitive analog circuits.
Interference usually takes the form of signalﬁ%%ﬁ;ﬁgA]\l\@ﬁgraday shielding has been widely used to
protect highly sensitive analog circuits from interference, the traditional faraday shields tend to be

expensive both in spage gnd: [abataanie b BEIRES N Gif IRRAMEBIAIBLAUSE bRndsHaken with

great foresight to determine where to install the shields, and with great care to actually protect the analog
circuits. MordSWVaFuEHE taaRISHar far 2aRY HRsttF & bt gHicliriendEBIeen inteeryigdifrly, an integrated
circuit is supplied as part of a semiconductor package having external leads for soldering, or otherwise

connecting, to a printed circuit board. For
BACKGROUND ART

Modern electronic devices, for example cellular phones, personal audio/video
players, hand held video games, and global positioning systems, require a seamless
integration of analog and digital subsystems. Furthermore, premiums are often placed on
small size, complexity, and high performance. Thus, highly sensitive analog circuits
frequently need to be placed very close to high-speed digital systems.

High-speed digital systems can switch at more than one billion times a second. At
such switching speeds, switching currents tend to be high. Thus, such high-speed digital
systems can radiate energy that interferes with highly sensitive analog circuits. Interference
usually takes the form of signal crosstalk. While faraday shielding has been widely used to
protect highly sensitive analog circuits from interference, the traditional faraday shields tend
to be expensive both in space and labor content. Furthermore, their implementation must be
undertaken with great foresight to determine where to install the shields, and with great care
to actually protect the analog circuits. Moreover, the traditional faraday shield is not
particularly flexible.

Traditionally, an integrated circuit is supplied as part of a semiconductor package

having external leads for soldering, or otherwise connecting, to a printed circuit board. For



example, surface mount leadless packages have been widely used with integrated circuit chips. In such
packages, an integrated circuit chip is encapsulated in a ceramic or plastic housing having electrical leads
that are suitable for soldering to a circuit board. Bonding conductors which are also encapsulated in the
housing, extend from the upper part of the electrical leads, which are within the package, to electrical
pads on the ifkegraceduiecaitedtpt leadlesw paskasieprivratesamiedsivweedr whbkatpaiieldesid lead frame,
which is usuaéﬂﬁ{p'étqmm%Epig%smﬁ{qt@gmteﬁf@r&ﬁdcﬁ%mf ineieda R Pliradiny: of Igadscheld

e

together by connectors that extend between the leads. The lead frame may further include a mounting
pad. Tyiesig, i Ho A CERUERSs Bk Welteds doe Métaritalfeaddratit '8%He ReattRgal pads.
Next the lead:-§fiatmaothenniggratedscikditpshipreand the hokding:cenddeiarstarephepancapselated.

Finally the leads are cut Sn\gv fl% rg(;dwe}ﬁurg%%lred to cot[)ngleett(;;1 mic nductor l%g%lfr%gg.ch Because

the s :
of the demant e%?ﬁ% e—%@h& y packaging, sﬁ?glé%greﬁount fea(é\ﬁe%%gpaclgéeggée ave becomelﬁbpular.
However, denser padkayireglinoreasescthis ardssioaiighasisl émluber thérrddremmantyidnizlogeelizuits have a
high impedanggevelthat makes Mmrﬁéiywm}xeaﬁyfhﬂvﬁa@ rassik PRI USEIM RgSt Surface
a

mount leadless packages provide inadequate electrical and elec romallgnetlc,lsolation of their
components.“OMeCiRRotHE PRI ISRRSE raletlr PAEREEITBME thaY iLEPRYERFAUGF th& StFE%e mount

leadless paclgage and a "pin-type" package, is possible. Such a semiconductor package has "pins" that

extend from the bottgm of the package. Those pins are designed to attach to s pon the surface of a
orinted cirout board. D It G SHE Rl oH b Sl o a0 O
semiconductorgsadkad elsedandalbamenthic ingdkyeveddareses ghigkagihtieWhildityerafiviethrthiscalsm increases

the cross-talk prghl@Med. Finall e 1206 SHIFRMGIRR JQL RIRHISI LR PREKAAR KSR, that

provides electrical and electromagnetic isolation of a component mounted therein. More beneficial would
be a low costPaeA%onductor package that enables dense packaging of integrated circuit chips, together

with electrical and elgetramagnatiddsoladian pigthosaehipskiaiviewuahtbennareRsing demandsfor small
and highly intheg,ratgd electroni de\@'fes itis i(Pcreasingb/ critical that angwers be f(ﬂzund t% these

ave F(%lee VpeOrI_)u ar. OWéVGI’ Ccnser aCcKa ll’lﬁ .1ncreases  the CI‘PSS—ta . rI|)I’0 lem,
problems. In view O ee Increasing commercialFcompetitive pressures, along with growing consumer

_expgc_:tationsIandltthecuiér,nimghi:ngtloppmutﬁﬂiesef@rhligha'am'[_vt_xthiCpﬂ@mldhdiﬁﬁmlemtadmrpmtmadwrketplace, it
Is critical thatgnswersPe Ak fEdhess PreRigMsH AL AHNA ¥n ik NESH IR SALREOSHdTRIOVe

efficiencies and performance, and meet competitive pressures, adds an even greater urgency to the
critical necesﬁ@f%iaﬁ?lﬁ]ﬁfé“&ﬁ]s%@él%l%trﬂféé%nﬁtﬂébslélﬁﬁg?“ of ths|eRHAL I these problems have been long

sought but prior develapinaenipbayednattaughbopaugsesied @ayisalutions anthetbiusa&ohisians to these
problems ha\{ga!ﬁg]s% g(lk’: gg% ta?r?ds g $[£<1i1|1|—%gpiea %‘a%k%gé,[gésf)%é_s%%pgl%h%l:sg—nlﬁgoll 1\1<:|t50|}r[|;|a(gkNage has
"pins" that extend from the bottom of the package. Those pins are designed to attach to pads
on the surface of a printed circuit board. As electrical connections are not made along the
edges of the package, adjacent semiconductor packages can abut, which allows dense
packaging. While beneficial, this also increases the cross-talk problem.

Thus, a need still remains for integrated circuit package system that provides
electrical and electromagnetic isolation of a component mounted therein. More beneficial
would be a low cost semiconductor package that enables dense packaging of integrated
circuit chips, together with electrical and electromagnetic isolation of those chips. In view of
the increasing demand for small and highly integrated electronic devices, it is increasingly
critical that answers be found to these problems. In view of the ever-increasing commercial
competitive pressures, along with growing consumer expectations and the diminishing

opportunities for meaningful product differentiation in the marketplace, it is critical that

answers be found for these problems. Additionally, the need to save costs, improve



The present invention provides a method for manufacturing an integrated circuit package system
including: providing a lead frame; forming an integrated circuit package including the lead frame;
providing a selectively exposed area on the lead frame; and coating a conductive shielding layer on the
integrated circuit package for coupling the selectively exposed area. The present invention provides
an integratedetiiaicprackageedostant ¢n enddingyt sdeadingepsigiaatediframeselead fiairmegeasyintegrated

circuit packagejpaludes thedsadfinogha salgcively axposrmbaraa on the leadfinger; and a conductive
shielding layer, on the integrated circuit package, coupled to the selectively exposed area. Certain

embodiments of the MVBHRRSH hEFESHRN ARHBRIS IAdaRmIPISBOH Prte’DftRBRETSdHIBASH above. The
aspects will heegimerapgasent tontheseatskifleddn the, adlitins asehdin grobitrasfalowingedataided description
when taken vylittglser%{gﬁg(rlulsetﬁ% t@te accompanying drawings. BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a first cross-sectional view of an integrated circuit package system for electromagnet isolation, in
an embodiment of the present invention; FIG. 2 is a second cross-sectional view of the integrated

circuit package system for electromaﬁ(ﬂ%ﬂ%?{@oﬁg?ﬁﬁm of the present invention; FIG. 3
is a first cross-sectional view of a package mold for implementing the present invention; FIG. 4 is a

second cross-sectiongl view ot (1S RACKAASIRI, meufolBror IRAIRRMBIANL UFRlARMGRGIe circuit
package, in an embodiment of the present invention;
package system including: providing a lead frame; forming an integrated circuit package

including the lead frame; providing a selectively exposed area on the lead frame; and coating
a conductive shielding layer on the integrated circuit package for coupling the selectively
exposed area.

The present invention provides an integrated circuit package system including: a
leadfinger singulated from a lead frame; an integrated circuit package includes the leadfinger;
a selectively exposed area on the leadfinger; and a conductive shielding layer, on the
integrated circuit package, coupled to the selectively exposed area.

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 first cross-sectional view of an integrated circuit package system for
electromagnet isolation, in an embodiment of the present invention;

FIG. 2 is a second cross-sectional view of the integrated circuit package system for
electromagnet isolation, in an embodiment of the present invention;

FIG. 3 is a first cross-sectional view of a package mold for implementing the present
invention;

FIG. 4 is a second cross-sectional view of the package mold;

FIG. 5 is a top plan view of an integrated circuit package, in an embodiment of the
present invention;

FIG. 6 is a cross-sectional view of a singulation apparatus for the present invention;



FIG. 6 is a cross-sectional view of a singulation apparatus for the present invention; FIG.7isa
cross-sectional view of an integrated circuit package system for electromagnet isolation, in a first
alternative embodiment of the present invention; FIG. 8 is a cross-sectional view of an integrated
circuit package system for electromagnet isolation, in a second alternative embodiment of the present
invention; FIG. Fia ¢rosstsaetivpedtivied gican itagrateeriecdicvatkayelagstenstfon dikictromagnet

isolation, in a.thitehalierRaiiye EsRbAdimRL Rl e RI&se b AVENtiaR: prese'ﬁ!%v@@ti&? cross-sectional view
of an integrated circuit §1ackage system for electromagnet isolation, in a fourth alternative embodiment of

the present inventiorf:. is” g gRosppegtiondwy iar? PHnlﬂﬁ?g’@fﬁilealfﬁP&iPaﬁgﬁ%gséf%%efﬁ{ for
manufacturingdheoinigaeatedacivaLih packageaBysifindombleliiiomagmeticdsolaiioenioran embodiment of
the present inventior, BEST, MODE FOR GARRYING OUT, THE INVENTION, .. The olloying
embodiments are described in Sufficient detail to enable It]hosegs‘cll(tﬁ ecflnlfhepartkta make and use the
invention. It islesthenageidnsedabehat othied eitabodimemizodiowie betes/desenbasention;the present
disclosure, and that pigcegs Qr merhanicalaharges BrayPemadevithodt daperting ftem the scope of

the present invention. _In the following description, numerous specific details are given to provide a
thorough undeFStERARR b fvdhtidATHIGWERRaH Vit GRPBTapE AlehE et TR INToA thay be practiced
without these specifieldetails dTlonderaio @\vwichalsasdngdiiefacRagnt yneantsd msamenwal-krown circuits,
system confi%]u[ration(:?, and. process ste esmarff(a)rnecdt gisclose .in.dqt il. Likewise Bhgidr%wgp%ghowing

. ated ‘ciycul age .S romadagnetic 1So a%on 11l an € (
embodiments OFThe Systeém are semi-Uiagrammatic andonot to scale and, ‘particularly, some 6f the

dimensions areforttiecolasity 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 Vi3SI d3ErEQRGARR B s OUT THE INVENTION
The following embodiments are described in sufficient detail to enable those skilled
in the art to make and use the invention. It is to be understood that other embodiments would
be evident based on the present disclosure, and that process or mechanical changes may be
made without departing from the scope of the present invention.
In the following description, numerous specific details are given to provide a
thorough understanding of the invention. However, it will be apparent that the invention may
be practiced without these specific details. In order to avoid obscuring the present invention,
some well-known circuits, system configurations, and process steps are not disclosed in
detail. Likewise, the drawings showing embodiments of the system are semi-diagrammatic
and not to scale and, particularly, some of the dimensions are for the clarity of presentation
and are shown greatly exaggerated in the drawing FIGs. Where multiple embodiments are
disclosed and described, having some features in common, for clarity and ease of illustration,
description, and comprehension thereof, similar and like features one to another will
ordinarily be described with like reference numerals.
For expository purposes, the term “horizontal” as used herein is defined as a plane
parallel to the plane or surface of the integrated circuit, regardless of its orientation. The term
“vertical” refers to a direction perpendicular to the horizontal as just defined. Terms, such as

LT3 ¢

“above”, “below”, “bottom”, “top”,

L I3

side” (as in “sidewall”), “higher”, “lower”, “upper”,
“over”, and “under”, are defined with respect to the horizontal plane. The term “on” means

there is direct contact among elements. The term “system” as used herein means and refers to
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For expository purposes, the term "horizontal" as used herein is defined as a plane parallel to the plane or
surface of the integrated circuit, regardless of its orientation. The term "vertical" refers to a direction
perpendicular to the horizontal as just defined. Terms, such as "above", "below", "bottom", "top", "side"
(as in "sidewall"), "higher", "lower", "upper"”, "over", and "under"”, are defined with respect to the horizontal
plane. The tetr msthatheahdaiesappaditestof dheauesmionygcalemenrecPifenes vithybeeeantast used herein
means and refgis ihihemethed @nehiodhe 2pRRRIE oL ha RITReAE IeRHQNhRfFLrdapas with the

context in which the term is used. The term "processing" as used herein includes sta_mpi;%, orging,
patterning, eXBBSINBE (B PEFERS SRR BRIy AiE ot R STRPST B st 8 trimming as
required in forningng aesgiibed istfoching a descriVefetringurow to FIG. 1, therein is shown a first
cross-sectional view of an.integrated circuit package system 100 for electromagnet isolation, in an
embodiment of the pRSLHU I ERth. TEb el ot SaronAI Lk of 16 TS Aled et Bhckage

system 100 dejsriical ldeaiifranskago2itenint8 fendfingemagrtanliidie attcknpadinget Ahntintegrated
circuit 108 may. hemeehanicaiix @9&4%@4%@&%&&%@@@8&9@%&9&@& arad B@&i\ﬁgelsﬁ%ﬁy%bas a die

attach material. Electrical interconnects 112, such as bond wires, may electrically connect the lead,
104, the die 4RBIEF palf2fob2 e iMtetitipsaiclreditness | 8F axbintinatit thktddP- AitGRHAG compound
114, such asarepoy mgldngeompalndoaydae fosmed dreupsthes lBadframsilo2 ] theuiegrated
circuit 108 anacg ghée elt%cé[licl‘,lz{\al1 iGn}%rconnects 112. An insulation step 116 may be formed over the leads 104
of the lead frame 102 for |sofa]i|ng a signal from the integrated circuit 108. A selectively exposed lead 105
that does not have tHdd¢tsighdtioierstapet 6! ddverthgshwidawfierg erayOdentagabe formrat! thy lskstking the
insulating compoyndiklfrach padBBNENGHVE SEIGIRG IS o A8 oRiERAS AIRABIIUALIVE 8 siR,2 Metal, a

conductive foil, or a conductive film, may be coated on the insulating compound 114. The conductive

shielding lay&SPTP8Yh] Hetihis b RN OIS EREB X Bb Rt dirimgdsitaundbppetd fitkel, an alloy,
or other metalo7 hacconeligtivec5bielding) dayend R mryialaerbenfeemad nf anickeddidedigogethane or
acrylic coating. The ipsulation st 16 may prevent the condyctive shielding layer 118 from forming an
clontrical conEURn ARG TR i04 HE RSty Ry S H8 MED To a Sloctrcal
conn_ection tdmgrs@kécﬁyeiyl@ﬁpés&iekeadli(%p@hat tehtiththee dhes im@ubati@rc_hstmpqlamm@mring the
leadfinger 104, dp, caupling Eé@l&%@?i@&‘gﬂfﬁe\lﬁdﬁ@ 48R fAH06 SR oy§Rhiglding layer 118.

The conductive shielding layer 118 may be applied by Known methods, such as plating, sputtering,
spraying, painting, roliRg B tamiRtiAt e TRe ORI TEaI S ShiMBiig Ay eI 8 ek loe cgsgiedvsver all of the
surfaces of thgiinsulativgicampaund i bincbiding dasenahsice L3thpansiany of tbe-padsild4 that may
remain expOSﬁdld. 1It ha§1l§een dLsc vered t at,t% selectiveI}/ exposin tcertain.rf the leads 104 during
the forming of thie ﬁ%uﬁﬁfwg compouhd T1% the to ucﬁ%ogﬁ?elaﬁ)néylézferafﬁ%/\m Veeféc(i(r)l%?aelfy connect to
only those ofitivkdeadsl®4 thatlerenetfileXposenduchic riagidnedtyesimplihayhesapplicatiod end reliability of
the conductivia shielding lavier 148, BY%Olng an-alectrisal rnneetionhetygenhe radustve shielding
layer 118 and any of the [eads 104 that are” coupled to the voltage, such as VSS 0r ground, the
conductive sKRIENSHVIRyBIeE B ANeAI$bSlssn ipieintoathel¢sist e oyeebop it tgdheosalicli%® shielding
Ié}yer 11810 mEeV&ﬂﬁ?@tim%Eféﬂﬂh@tiy%ﬁhi%diﬁé}z|@Nﬁﬁd3a318ﬁlfé!ﬂlri§ﬁcll|%Hé&i&ﬁeld@faﬁ%ldsgéeﬂ%iwi from any
electromagnetic interference that ma resent oytside the uctive shielding layer 118. The
conductive sfialgif li%ﬁiil’&[gléﬁﬂﬁ%? é}étogﬂ%e &dtd' Pé’\l}esr]i?par@é&g&ﬁg}%é %E%Sf?ﬁ?@%férpén ¥ generated
by the integrategloncud@8efromrhesCaping (hitauthle teybtarmmdnmatinemektiigeiipard! i8¢ conductive shielding
layer 118, thus provigio &leeiaMAgRanE9lten 0 e S emioRmER e RETgITingow to FIG.
2, therein is shown a second cross-sectional view of the'integrated cifcuit package system 100 for
electromagnéX388EatBriisH Hh BB dinmant e e senamipeiten ereosdesig thisédngelaishal view of

the integrated girguiy, pRCkAIR SYstemileP dericiadhedead fiamacHaZ-bayhmdhe diaRitaghpad 106 with
tie bars 202 %i(tendi,rg?% tS(Er%refr m. The ti 2 may be electrical%connected to the integrated circuit

bars 20
108 by the el&&Hital o 1% ?F'WZS ii%ﬁg?ﬁ{ﬂ ¢IMPBLAEPLI4 may be formed on the die attach
pad 106, the integratedsiretih H38pthedldatribalsititeticohnegtssink2;camh thiethie | bats R32dvdingnd surface
204 of the tie parg 208 May selqglivelremain gxacsed and NgHRione isinatigoveled by e ffpsulating
compound 1f4. The éﬁpl?égﬁlonlo%%e ondu?t(l)ve shie?ding layer 1cl8ev§f§11%rrﬁgan g ectrllca?,connection to
the end surfaglecoiralyf geangstyargmp2hose of the leads 104 that are left exposed. This may greatly



Referring now to FIG. 3, therein is shown a first cross-sectional view of a package mold 300 for
implementing the present invention. The first cross-sectional view of the package mold 300 depicts a
mold base 302 with the lead frame 102 positioned thereon. The integrated circuit 108 may be mounted on
the lead frame 102 with the electrical interconnects 112 coupling the integrated circuit 108 to the lead
frame 102. simplifyolt eirakeadod andvshgbaicavityhs@endnavelahigiding lexat frEimBy O2iMng@sition for a

molding procggsyithe eAXENBRDNARANE AR AREDVAl R aayhd e degratgdiEreyiis % and the
electrical interconnects 112. A mold step 308 may be formed over the lead frame 102 and open into the

cavity 306. aRESSPHRIEAIR T PrA2E- sl X Shohir s s wdedive shistiingibebidfe package
mold 300. TheiBetandectosphseadianal vieweoBihepaiikagreniohd 300depitismthayaold asehd02 having

an end gate 402 for forming, a ackﬁ\ base around the.tie bar. 202, The integra ircuit 108 may be
oo on e ER D R e A o 208 t0
the lead framdet@omagnetirhatenisidnchdbet 804, tvauigrgitheutaddtihg0endnetyvelstnabdine lomd fidme 102 in

position for thg, Melping AroceRS aihideeaty RO RN AR RAPRN Malume Alound (b girarated circuit

108 and the electrical interconnects 112. The cavity 306 does not extend over the entire surface of the tie

bars 202. Thi§ CHfffGGFafSATFHSHidRs dgeld exPoubd!fed 204 BiTHRETIdBArd$0YS M Referring

now to FIG. Znthigigieds sbawn ahtopplantievwigtrimhiagatercinouit package 68 rdimameambodiment of

the present inv«iqtion. The to {%Ian view of the integrated circuit package 500 depicts the leads 104, the
e

die attach paﬁ0 ?)é(frﬂt]%tlr?t%}ésrg anélrr&l}f}]il&, the electrical interconnects 112, and the tie bars 202

substantially encase&dyrthe inswlating@ompbenath it 4hown T hecoaleotivelreiposetcared 484 may be
formed on th%é%x@é@&%i%%&%@ deads 164 i 2 seletiachlacaiianar IRCRIaRsAY-NAckng.the
e

insulating compound 114 during the molding of the integrated circuit package 500. The selectively
exposed are® B MBFHERVANSIREIBE CHItRATHG e oAl Eif i astalathe 1o Packasor sien 1, in a
subsequent memndéaeiiring RiRCASHe 102 Refapring oevatadttudbl dberainds shavVIDA KiessHsectional view

of a singulatign apparatus 600 for_the present invention. The cross-sectional view of singulation
apparats 60D HEIEE: NSl e or SO T et R ek S LB G506 may be
used to aligncewdrstdbilizeenpestch 1808lthanswayngerdorpautine kidgulstioniohiheé ghibidéd package 604.

The singulatign;apRaratys O0%LS BRGHADEITOUY diPa HINGUIAHORPT PEERR MAYiIIHds3 Sy o a shear

in place of the punch 608. The shielded package 604 is singulated so that the conductive shielding layer
118 is conne€idasBiifftortie Yl iveRpaxptis Biarsks inshy 63, aposed and therefore is not

covered by the insulating compound 114. The application of the conductive shielding layer
118 will form an electrical connection to the end surface 204 of the tie bars 202.

Referring now to FIG. 3, therein is shown a first cross-sectional view of a package
mold 300 for implementing the present invention. The first cross-sectional view of the
package mold 300 depicts a mold base 302 with the lead frame 102 positioned thereon. The
integrated circuit 108 may be mounted on the lead frame 102 with the electrical interconnects
112 coupling the integrated circuit 108 to the lead frame 102.

A mold chase 304, having a cavity 306, may clamp the lead frame 102 in position
for a molding process. The cavity 306 may have an open volume around the integrated circuit
108 and the electrical interconnects 112. A mold step 308 may be formed over the lead frame
102 and open into the cavity 306.

Referring now to FIG. 4, therein is shown a second cross-sectional view of the
package mold 300. The second cross-sectional view of the package mold 300 depicts the

mold base 302 having an end gate 402 for forming a package base around the tie bar 202. The



Referring now to FIG. 7, therein is shown a cross-sectional view of an integrated circuit package system
700 for electromagnet isolation, in a first alternative embodiment of the present invention. The
cross-sectional view of the integrated circuit package system 700 depicts a lead frame 702 having a die
attach pad 704, a signal lead 706 and a stepped lead 708. The stepped lead 708 may be selectively
formed at anyfesitshearatind§heanbegrateddirouhedaskiigmey Sewit 08 cfersripnbuptateenedattit 108 may

be attached tp; the,gigialtaehnrad: (4 Ryutheordbasive.d Himkh@ glectrical interconnects 112 may be
coupled between the_integrated circuit 108, the die attach ﬁad 704, the signal lead 706, the stepped lead

708, or a combinatiohthePalk. chase PR% iR\ iRy SHpPodhe /s rﬁﬁ?‘Bé%Br]r??é]dfmé(?ﬁté‘brated circuit
108, the die gitsiciorpast 104 nibkisigpablead TH6 candytBestiappedeas P8 Torsieppecdead 708 may
provide the selectively expaosed, ar 404 for coupling the conductive shielding Jayer 118. By connecting
the stepped 1L 78 S B T SR R S 15 i
provide isolativer flnersiescerafacegeictic Hitdresradibelhis coRighanting prowdes RIG1Ritebraipisashown a
cross-sectionglyigy 9f an iiegrated circuit package system 800 for electromagnet isolation, in a second
alternative embodiment of the present invention, The cross-sectional view of the integrated circuit
package system 800RFETTERS M dad frame DRVt R Tt gPaREY it & HEHAR HigHeon. The
electrical intepeciare sl ivamayieolipte toe deastfsaim el ta. thecinip graiadeciretihd (e Aag@nductive
bead 802, such as a metal ball, a metal Qu stud bum metal column, or a conductjye resin, may
e coupledt 15 (0 AL HoAT) STRin i Isna s e BB s R TR Formed on
the lead framidel 2¢ i linégeatedctirt it 208 thhdielseidd ntsteaimbetschil binththiesedrihgetive bead
802. A portiop gf Jhe,gqnguctive bead 802 may protrude from the insulating compound 114 for providing
the selectively exposed area 404. The conductive bead 802 may be coupled to the leadfinger 104 for
providing the voltage! SutHest ok S B Es iRy A &Y abpRAdg i BBﬁB%Eﬁ\E@rér%%?o‘i’ﬁQl}at%ﬂefﬂ% on the
insulating compioung stldtantbtaaseleativalyexposediangamtOdsihe integipacth circuitilOgmay be isolated

from electromnzla Qi%tic ipttﬁgf%rlteengaeté CircRefer()rfgl eng)e% tchll:el(g.legét}hgtireg)l( i%Sse oa\l/}/n &ol%s-sggtional view
of an integrate cireuit packag sysdtem 8od16F ectro‘magneet iSolation, I & third alternative embodiment

of the presentiml@ntidnr Thetaross-bectionbicuiewsbieidmintegratdd crt ditpatkage sybtequ@00 depicts a
lead frame 902 havingleadfinggrs 904 and an inverted die attach pad 906. The integrated circuit 108 may

be mounted on the inverted die attachtﬁad 906 by the adhesive 110. The electrical interconnects 112 may
be coupled between R5ETEAAMYEFE G682, RGBS MY B ERSHAEF 908 tHE Wl gy StBEMEIHSIt 108, or a

combination tgkeals 600 fhnadpselatingvenidpoundcldd-mayha applisdmnstheuleadingensd04, the
porton of e TUAHLR e AHAEK R o0 HE Rk b SRFAUEN AR HELISus BTG AR to form the
selectively expedead aliga 4 sthhidigonduatiietShigidingdayerfotB hayibgubgpiohedf ohetlhieé¢hkdlating
compound 1jl)gciggetg@4$electively exposed areas 404. The inverted die
The singulation apparatus 600 is an example only. The singulation process may
include a saw or a shear in place of the punch 608. The shielded package 604 is singulated so
that the conductive shielding layer 118 is connected only to the selectively exposed areas
404, of FIG. 4.
Referring now to FIG. 7, therein is shown a cross-sectional view of an integrated
circuit package system 700 for electromagnet isolation, in a first alternative embodiment of
the present invention. The cross-sectional view of the integrated circuit package system 700
depicts a lead frame 702 having a die attach pad 704, a signal lead 706 and a stepped lead
708. The stepped lead 708 may be selectively formed at any position around the integrated
circuit package system 700. The integrated circuit 108 may be attached to the die attach pad

704 by the adhesive 110. The electrical interconnects 112 may be coupled between the



attach pad 906 may be connected to the voltage through the tie bar 202 of FIG. 2, the electrical
interconnects 112, the leadfingers 904, or a combination thereof. Referring now to FIG. 10, therein is
shown a cross-sectional view of an integrated circuit package system 1000 for electromagnet isolation, in
a fourth alternative embodiment of the present invention. The cross-sectional view of the integrated circuit
package syst@rpg10ed despictdd, ldadikattis 002 Wavihg seaadb1e8D10andasrdpnestteaddieataen pad 1006.
The integrateq gisaik PG dnay be mounted on the inverted die attach pad 1006 by the adhesive 110. The
integrated circuit 108 that may be larger than the inverted die attach pad 1006 can be mounted with an

active side facing the! MfvETEa"ER SAERN MG 008 ihlensdredPmiBresrre eyt d Walhodigoupled
between the leads p4iD404hehinvigiaddie autachpad 1appedhedntpegaied ciepyidlR8d 08 aambination

thereof The insulating compound 114 ma applied on the leads 1004, the inver je attach pad
1006, the intdl i e S S T e S R B TR ereed i
attach pad 1G08naeapPpitherstientddagh T8 instiatingasoniyohrid VS torféroutke dwlacmdalyiexposed area

404. The congigiive shyeldingJaysrobid HavRe %Qi%&%ﬁﬁ%i%lﬁ{é%&ﬁwpound 114 and the

selectively exposed areas 404. The inverted die attach pad 1006 may be connected to the voltage

through the tie bar 288 16F G tefdféclidaiifel SRR 0 RN I TH0Y, Bt BiEsTHBrhation

thereof IthasiheeRadasxfeatiedly fdiscovesan thatitoativveited dieoadtatkrpac O@badiaemrovide a

cooling path f(%rt%he inte%rated 8i(§cpjlttpacka es St?‘{{n 1000 Ege (%ondu%tiv.e shield'na%elaﬁ%{?lw may also
n

. € prese mven € CIreSS=Sectio VIEW Of .t ntegrated circuit pac m
provide a radian cgoﬁlng heat SNk as Well as eﬁec]ilromagneﬁlc Isolation. Refermn o FIG. 11,

therein is ShA0f defiot bhdebdframéntereitb dheirnwitrpadicigeisy@lenournt@btheremadbadtstinglthe
integrated cirgyit RAGKAYY BYSIEM. IR MRNEMadimentotibe RGSRAtIMVENTBR. A6 SySiRm 1100

includes providing a lead frame’in a block 1102; forming an integrated circuit package including the lead
frame in a bIOERNIGA SPrb g SRk VBN A RYEER ¢ Sishbymma TBsial falHEmNS HIOERUFtB®; and
coating a conduativayshialding:ayenoribelimegratedci tiitpaskage for coupling the selectively exposed
area in a block 1108, It has been discove(rﬁﬁqlwatathg P eserét inven ior& Iihus h nymerous agpects. A

principle aspect thatﬁﬁae's,1 Séle%tlﬂ%ézgrﬁé’gflen y dideaVered S thal'ths per"éserr%ﬂ%ventitoﬁ M5 rffl)treovide a
thermal sinkingamedhgnisnreiettiieprowdingpetectrBnaghtticcgalatior. bead 3Aothepaspect ikethe present
et SN SRSIE R AT SLST RN i
present inveriglsstively exposed area 404. The conductive bead 802 may be coupled to the leadfinger 104
for providing the voltage, such as VSS or Ground. By applying the conductive shielding layer
118 on the insulating compound 114 and the selectively exposed area 404, the integrated
circuit 108 may be isolated from electromagnetic interference.
Referring now to FIG. 9, therein is shown a cross-sectional view of an integrated
circuit package system 900 for electromagnet isolation, in a third alternative embodiment of
the present invention. The cross-sectional view of the integrated circuit package system 900
depicts a lead frame 902 having leadfingers 904 and an inverted die attach pad 906. The
integrated circuit 108 may be mounted on the inverted die attach pad 906 by the adhesive
110. The electrical interconnects 112 may be coupled between the leadfingers 904, the
inverted die attach pad 906, the integrated circuit 108, or a combination thereof.
The insulating compound 114 may be applied on the leadfingers 904, the inverted
die attach pad 906, the integrated circuit 108, and the electrical interconnects 112. The top
portion of the inverted die attach pad 906 may protrude through the insulating compound 114
to form the selectively exposed area 404. The conductive shielding layer 118 may be applied

on the insulating compound 114 and the selectively exposed areas 404. The inverted die



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 furriigkrbs tadpdPtamaane heretefsd anthsovetiasadiuenskilhbldcsbhitidhs ot dgabilticke and

functional aspgets friRQUiRing €leetr %@?&Hﬁﬂg&ﬁcﬂ@&l% faroinisaatadHeirgiit packages. The resulting
processes and confi%%rations are stra[ig]tforward, cost-effective, uncomplicated, highly versatile and

effective, can be surDiSHYR ARY (B J s PSP didntsy byratasthgrRh8inN Eaindisgivedand are thus
readily suitec-fanuffisiengty godeao0omically roangdfacivsiagontagidiedtbintaihaendcesbhdyneampatible

with conventigngl manyigeluing pragesses. and iecinoloaies, The resuiing prpeesses ang configurations

are straightforward, cost-effective, uncomplicated, highly versatile, accurate, SeRSitv ,easl X etleIllfective, and
can be impletf@hAtdebisys adapdiigkad W dompo edss! fSidreadiyn efficitedt denditedoprshdid. ntibgufacturing,

application, ang yilizatiedii: 108WhISINGIBYREtISNRAH PRI dRSERRECI GO0k BFURN M dSPecific best
mode, it is to be understood that many alternatives, modifications, and variations will be apparent to those

skilled in the &iPir gAREsiedoral dith theseAp s AR B AbRy s sh iR ddactram Y98 &4 such
alternatives, modificationsitanc watiationsethadifall ithindheiseepaefiheinchude dratlaimswhimatters

hithertofore set forh heret or shown,in ihe accompanying diawings are fo e inerireted e ilustrative
and non-limiting sense. at|s claimedis: 1. A method for manufacturing an integrated circuit package
system comphisingegnrtpdidirmyia 183 franeetiontninghareafitegrated circuit package including the lead

frame; providing a Seﬂﬁ@ﬂﬂﬁh’aﬁff?%@ﬁﬁi)&fﬁ? o %@)J%dayﬁ[@@ ;oﬂr{ge leads 1004, the inverted die

attach pad 1006, the integrated circuit 108, and the electrical interconnects 112. The top
portion of the inverted die attach pad 1006 may protrude through the insulating compound
114 to form the selectively exposed area 404. The conductive shielding layer 118 may be
applied on the insulating compound 114 and the selectively exposed areas 404. The inverted
die attach pad 1006 may be connected to the voltage through the tie bar 202 of FIG. 2, the
electrical interconnects 112, the leads 1004, or a combination thereof.

It has been unexpectedly discovered that the inverted die attach pad 1006 may
provide a cooling path for the integrated circuit package system 1000. The conductive
shielding layer 118 may also provide a radiant cooling heat sink as well as electromagnetic
isolation.

Referring now to FIG. 11, therein is shown a flow chart of an integrated circuit
package system 1100 for manufacturing the integrated circuit package system 100 in an
embodiment of the present invention. The system 1100 includes providing a lead frame in a
block 1102; forming an integrated circuit package including the lead frame in a block 1104;
providing a selectively exposed area on the lead frame in a block 1106; and coating a
conductive shielding layer on the integrated circuit package for coupling the selectively
exposed area in a block 1108.

It has been discovered that the present invention thus has numerous aspects.

A principle aspect that has been unexpectedly discovered is that the present
invention may provide a thermal sinking mechanism while providing electromagnetic

1solation.



coating a conductive shielding layer on the integrated circuit package for coupling the selectively exposed
area. 2. The method as claimed in claim 1 wherein forming the integrated circuit package includes:
providing a leadfinger in the lead frame; and forming an insulation step on the leadfinger for insulating the
leadfinger from the conductive shielding layer. 3. The method as claimed in claim 1 wherein providing
the lead frame includieefbemivipest die thetaepsprdvenien edidifrarel fostprdvidingrkagcsadeustivbly exposed

area. 4. Pheanethpd as HRIMAE iDikAMTAdR Whish RmHnghe itearalad et Parkage includes

molding an insulating compound on the lead frame having an inverted die attach pad. 5. The method
as claimed infBAih AW RoprRovidlngatfe celsedilR RPRipLL fra REssTRE YR BRoviding a selectively
exposed lead, a steppathigddr anganductiyebeddhaprésmeriedslienitach padiuatie ppseleatively
exposed, or a co.mbint%tei0ﬂithereqf. [

>C OF 8 HOR hereal- 84 methad for manufaciuriag.an infegrated ciredlt package system
comprising: prowd?ng a Ieaa rame %avmg afeacfﬁnr%er; Sfofmlngpaﬁllrﬁegya ena circuit pac ageglncludlng
the lead frameetyrmaiedng an insulating compound;
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 providing electromagnetic isolation for integrated circuit packages.
The resulting processes and configurations are straightforward, cost-effective, uncomplicated,
highly versatile and effective, can be surprisingly and unobviously implemented by adapting
known technologies, and are thus readily suited for efficiently and economically
manufacturing integrated circuit devices fully compatible with conventional manufacturing
processes and technologies. 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.

10



providing a selectively exposed area on the leadfinger by blocking a selectively exposed lead from the
insulating compound; coating a conductive shielding layer on the integrated circuit package for coupling
the selectively exposed area including electrically coupling the selectively exposed lead; and singulating
an integrated circuit package system from the lead frame. 7. The method as claimed in claim 6
wherein formMiMbathe dhdampdited circuit package includes: coupling an integrated circuit to the leadfinger;
and forming an insulation step on the leadfinger for insulating the leadfinger from the conductive shielding

layer including isolating a SiGIHI9GARY R e ot SRR 1A7er 22 SYBCRICTPREIYE as claimed
in claim 6 wherein providing thedefashfeame includes forming a die attach pad on the lead frame for

providing the selectjvely exposed area including extending a tie bar from the die attach pad. 9. The
method as claimed ]%%r%%{élﬁn lfﬁe\%ﬁ%ﬁl grcrlrl\lil{rpga (%%aegicnl é:gl?%%e%t%?r%é gé%fage includes molding the
insulating compoungronding deatedtannie Braving amanudheldiéranecmpad including bonding an electrical

mtercofnnect betweep,thig INVELR e BHAGH PATe R IPAUTRGE BN dRIRE R S fit bRp AngQRrPINation
ereot selectively exposed area.

2. The method as claimed in claim 1 wherein forming the integrated circuit
package includes:

providing a leadfinger in the lead frame; and

forming an insulation step on the leadfinger for insulating the leadfinger from the

conductive shielding layer.

3. The method as claimed in claim 1 wherein providing the lead frame includes

forming a die attach pad on the lead frame for providing the selectively exposed area.

4. The method as claimed in claim 1 in which forming the integrated circuit
package includes molding an insulating compound on the lead frame having an inverted die

attach pad.

5. The method as claimed in claim 1 wherein providing the selectively exposed
area includes providing a selectively exposed lead, a stepped lead, a conductive bead, an

inverted die attach pad, a tie bar selectively exposed, or a combination thereof.

6. A method for manufacturing an integrated circuit package system comprising:

providing a lead frame having a leadfinger;

forming an integrated circuit package including the lead frame by molding an
insulating compound;

providing a selectively exposed area on the leadfinger by blocking a selectively
exposed lead from the insulating compound;

coating a conductive shielding layer on the integrated circuit package for coupling the
selectively exposed area including electrically coupling the selectively
exposed lead; and

singulating an integrated circuit package system from the lead frame.

11



10. An integrated circuit package system comprising: a leadfinger singulated from a lead frame; an
integrated circuit package includes the leadfinger; a selectively exposed area on the leadfinger; and a
conductive shielding layer, on the integrated circuit package, coupled to the selectively exposed area.

11. The system as claimed in claim 10 wherein the integrated circuit package includes an insulation step
formed on the leadfinger fbhdnaatheihgshddeeadfingskfiront thbcsondivsaivegshielditgrrigercircuit 12, The
system as clajfpeddn flRims10 further comprising a die attach pad in the integrated circuit package for
providing the selectively exposed area. .  13. The system as claimed in claim 10 in which the integrated
circuit package inclGOUIAH IR RIHANG LIPS IMEOlsadinget8Y die attach pad and the leadfinger. 14.
The system as claimeghinechainnsltwdieseip thetlselieatiiedeekpoasd Aigadrclugtimgesaleativialy exposed

lead, a stepped lead, a copguctive bead, A, msted dig Alteeh pad? o harpelegiVRl e pesed. ora
combination thereof.

conductive shielding layer.

8. The method as claimed in claim 6 wherein providing the lead frame includes
forming a die attach pad on the lead frame for providing the selectively exposed area

including extending a tie bar from the die attach pad.

9. The method as claimed in claim 6 in which forming the integrated circuit
package includes molding the insulating compound on the lead frame having an inverted die
attach pad including bonding an electrical interconnect between the inverted die attach pad, a

leadfinger, an integrated circuit, or a combination thereof.

10. An integrated circuit package system comprising:

a leadfinger singulated from a lead frame;

an integrated circuit package includes the leadfinger;

a selectively exposed area on the leadfinger; and

a conductive shielding layer, on the integrated circuit package, coupled to the

selectively exposed area.

11. The system as claimed in claim 10 wherein the integrated circuit package
includes an insulation step formed on the leadfinger for insulating the leadfinger from the

conductive shielding layer.

12. The system as claimed in claim 10 further comprising a die attach pad in the

integrated circuit package for providing the selectively exposed area.

13.  The system as claimed in claim 10 in which the integrated circuit package

includes an insulating compound on an inverted die attach pad and the leadfinger.

14.  The system as claimed in claim 10 wherein the selectively exposed area
includes a selectively exposed lead, a stepped lead, a conductive bead, an inverted die attach

pad, a tie bar selectively exposed, or a combination thereof.
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15. The system as claimed in claim 10 further comprising: a selectively exposed lead formed on the
integrated circuit package by an insulating compound blocked; and wherein: the selectively exposed lead
coupled to the conductive shielding layer. 16. The system as claimed in claim 15 wherein the
integrated circuit package includes: an integrated circuit coupled to the leadfinger; and an insulation step
formed on the leadflager tBhinsysiare ahelieanddinydafimhd thehesaouetiverghielding layer for isolating a signal

lead from the conducive-aiJRFRYkad forded B BYSIRED AR FlAINBC IR Clalm L anwhengimhe

integrated circuit package includes: a die attach pad for providing the selectively exposed area including
extending a tie bar from tHBROYHtHYASsEH.2nd 18, The system as claimed in claim 15 in which the
integrated ciretidrgackage includes an inverted die attach pad including an electrical interconnect bonded

between the inverteg dig atigel pach.2RANTASY. A INISQIRIG Ul A1 A gRmbination thereof,
16.  The system as claimed in claim 15 wherein the integrated circuit package
includes:
an integrated circuit coupled to the leadfinger; and
an insulation step formed on the leadfinger to insulate the leadfinger from the
conductive shielding layer for isolating a signal lead from the conductive

shielding layer.

17. The system as claimed in claim 15 wherein the integrated circuit package
includes: a die attach pad for providing the selectively exposed area including extending a tie

bar from the die attach pad.

18.  The system as claimed in claim 15 in which the integrated circuit package
includes an inverted die attach pad including an electrical interconnect bonded between the

inverted die attach pad, a leadfinger, an integrated circuit, or a combination thereof.
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