INTEGRATED CIRCUIT PACKAGE SYSTEM FOR SHIELDING ELECTROMAGNETIC INTERFERENCE
TECHNICAL FIELD The present invention relates generally to integrated circuit packaging, and more
particularly to a system for packaging an integrated circuit with a shield for electromagnetic interference.
BACKGROUND ART Portable electronic devices, such as cell phones, typically utilize
multi-component semiconductor modules to provide a high level of circuit integration in a single molded
package. The multi-cCONTBGRATED CIRITCIAr PAGCKISGES YSTWM FORSSHIFI®INGemiconductor die and
a number of electronic components, which are mounted on a substrate. The substrate including the
semiconductor die and electroniclBbE(FERENEACaNIE EANPSBIEFREN GEnolding process to form an
over-molded semiconductor package. To ensure an acceptable level of performance in devices such
as cell phones, which are required to properly operate in diverse environments, the over-molded
semiconductor package must be shielded fro. REERMAR ic Interference (EMI) and/or Radio
Frequency Interference (RFI). Semiconductor die may emit electromagnetic radiation, generally in the
range of 50 MHz to§, Gz denanding-on thesspareal theidigialdunslians,Ar£a0:PeaPpigeiated, with
the advances in high-speed digital design and the rapidly incréasing capabilities of high-speed networking
and switchin@aéf&ﬂ%hﬁé@ﬁéﬁ&?@dﬁ%@%@i&%@% B HRGISEeiih MithagRicld forglegromRraneds
electromagnetiedagiation is not new to designers of electronic equipment. However, semiconductor
device manufacturers are challenged to provide effective EMI and RFI shielding for an over-molded
semiconductor package without increasing the size of the package and without substantially increasing
packaging cost. In one approach, EMI anadxicsbieingrgrprovided by forming a discrete metal shield
over the over-molded semiconductor package. The metal shield typically includes a wall, which is formed
around the over-makdadbseriandidcterjpackagh, anckh povess, vwipahilily aititiehaduld-thenpaléand situated a

sufficient dIStsa‘erﬁ%%o%gg&%rtrﬁ?ogﬁll%grt%o[l)crlg\(fjlcpeag @gﬁ }gvglvgid circuit integration in a single molded

package. The multi-component semiconductor module can include, for example, a

semiconductor die and a number of electronic components, which are mounted on a substrate.
The substrate including the semiconductor die and electronic components can be
encapsulated in a molding process to form an over-molded semiconductor package.

To ensure an acceptable level of performance in devices such as cell phones, which
are required to properly operate in diverse environments, the over-molded semiconductor
package must be shielded from Electromagnetic Interference (EMI) and/or Radio Frequency
Interference (RFI). Semiconductor die may emit electromagnetic radiation, generally in the
range of 50 MHz to 3 GHz, depending on the speed of the digital functions. As can be
appreciated, with the advances in high-speed digital design and the rapidly increasing
capabilities of high-speed networking and switching electromagnetic radiation will often be
above such a range.

The problem of electromagnetic radiation is not new to designers of electronic
equipment. However, semiconductor device manufacturers are challenged to provide
effective EMI and RFI shielding for an over-molded semiconductor package without
increasing the size of the package and without substantially increasing packaging cost.

In one approach, EMI and RFI shielding is provided by forming a discrete metal
shield over the over-molded semiconductor package. The metal shield typically includes a
wall, which is formed around the over-molded semiconductor package, and a cover, which is

attached to the wall and situated a sufficient distance above the over-molded package to avoid
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interfering with the package. As a result, the metal shield undesirably increases the thickness of the final
over-molded package. Also, the formation of the metal shield requires an extra process step and
additional materials, which significantly increases packaging cost. The resultant assembly of shield
and component provides adequate shielding for many applications. However, as the frequency of chips
increase (e.ginigrésses wtnt® Gz dsherdath thamgtiksiond undssindrasetethes chedhishnsberrant EMI

radiation becgmgs MUEBVINR RIANFicRNtandmare el pdiassriicireisapscomrapgants. Indeed,
with the increasing density of chips, the subject of immunity (of one chip relative to another) becomes all

the more impJitEft TR AT YRR RSN tIHSR SERIFSAS WIS SRgRERT Biemselves inadequate
for purposes of immthityeandindeethvBdidteni @missionsn poayndlsaobideomeqrinciedding iBsue.
Moreover, for microwave devices, especially those that pperate at harmonic frequenci ve about 10
Gtz racatel e o B R ER A PO o B S ML oo are
expensive amhdd Wrtheravstsfionangfaotueisg dhectraniencefuipane kMUchiagcoeiepbivaerugkrsonal
d'gl'ta| assistapts, 'é}Qﬁ%%ﬂHtﬁ{&esﬁéfPﬁ’BlW%aE@M%if&ﬂgs%ﬂﬁ’&?ﬁﬁ@{éﬂ&g fALaMent ipgluding ,
switches, bridges, and cross-connects. Moreover, as the density of electronic components on the printed
circuit board IRETEaRIGRTHAY EERWIEdTHRLt 5 fRiBUep el B pATlY CiPAne BERRF E8RTdUNt the
EMERFI shieldsthe mbrusmpdiead Stilsemainséar andmiegiatat eictinpaekagacsysiapnfaighielding
electromagnetic interference. In view of the trend to produce higher frequency digital designs and
shrinking pacRae Tisedpravals A pRipots oL P and hdied, AEd ol e Vol of the
ever-increasibgscommercizhsompetitivd pressures nalony avithigroeirrgreondurtiesespe optiotas and the
diminishing oppRitHRitiesermRaNng W LRdHCt diftaentiation.in éhﬁsﬁ@}{¥%§ﬂlaﬁg1dt§%ﬁ{ff&‘aa{ that
answers be found for these problems. Additionally, the need to save costs, improve efficiencies and
performance ‘@M@ theet competitive pressures, adds an even greater urgency to the critical necessity for
finding answers to thesgunplemsases, Boldipaadosnesmpeedlempenmaeheeaadongmeught But prior
developments ha\fe not tau Qﬁgﬂi?”%?%%ﬁ% %%?%%?ﬁaﬁﬂ% thusF %fl ltgl)tg]s]_%%lisq?nst(se Qrotblems have

long eluded thESe Skitfeefir Tie Art e presén%l?no\]?ention
provides an integrattesl sitduojt Wa@WMWW@V@MwQM@@;smj_uqbﬁmg)gdgiﬂfstegrated _
circuit to the §H@%¥B§E@ééﬁ}%&&¥'ﬁwo?eéwﬁ'Qér}ﬂeeégﬂéﬁly%ﬁ%@é&%ﬁl&egﬂ}ﬁ%%%mgo‘Hﬁ%ﬂé'Erﬂx‘P&M{}&lﬂ conductive

shielding layer on the shielding element; and coupling a system interconnect to the shielding element.
Certain embdWRfEREBPtRelintonbeiPRaEiBavErtadpeciBae SadifoRrsh sH A be B Rd8eWHentioned
above. The agpaa/ Wil beeqrne apparent to those skilled in the art from a reading of the following
detailed descriptionjyhen takep v ference 0 the accompanying dawings, BRIEFREGGRIPTION OF
THE DRAWINGS

electromagnetic interference. In view of the trend to produce higher frequency digital designs

and shrinking package sizes, it is increasingly critical that answers be found to these

problems. In view of the ever-increasing commercial competitive pressures, along with

growing consumer expectations and the diminishing opportunities for meaningful product

differentiation in the marketplace, it is critical that answers be found for these problems.

Additionally, the need to save costs, improve efficiencies and performance, and meet

competitive pressures, adds an even greater urgency to the critical necessity for finding

answers 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. 1 is a cross-sectional view of an integrated circuit package system for shielding electromagnetic
interference, in an embodiment of the present invention; FIG. 2 is a top view of an integrated circuit
package system in the shielding element installation phase of manufacturing; FIG.3isa
cross-sectional view of the integrated circuit package system of FIG. 2 along the section line 3--3;

FIG. 4 is a cross-sectional view of arPftebf2 &R Eifdli it HEIRAGENMEWIM for shielding electromagnetic
interference in an alternative embodiment of a shielding element;  FIG. 5 is a cross-sectional view of
an integrated circuitl PacREGENsySNSHTIRS SFRXIERIgBISRFSFASYnetievihteAdisscavteahdtitéiiiernative
embodiment piorighieldingelerentfiplinghlfifels adopikieny of o inkegraieh itk Ragkagamgystem in an

assembly phage of manuigiuing: . KIS, L is aicrase-secfional view of a integrated gt package
system, in the conductive shie Bm% ayer appncgﬁ n %hase of manufacturing;, .gisa
cross-sectiordémiew aiderimlen atedteincnitpackegecsysteneifbngshielding electromagnetic interference in

an alternative embqaliment o INERIGSSRLHIVEMIRRN havE te? &3 RIQRVIEW RIASYBiaPIPRCkage

assembly in a shielding element installation phase of manufacturing; FIG. 10 is a cross-sectional view
of the integrafdicireii Pagiahgecsde Arse | wilbbsomy tipasetishthae sbilled i BetE-Spfilation phase

of manufacturgidaiitof the following detailed description when taken with reference to the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of an integrated circuit package system for shielding
electromagnetic interference, in an embodiment of the present invention;

FIG. 2 is a top view of an integrated circuit package system in the shielding element
installation phase of manufacturing;

FIG. 3 is a cross-sectional view of the integrated circuit package system of FIG. 2
along the section line 3--3;

FIG. 4 is a cross-sectional view of an integrated circuit package system for shielding
electromagnetic interference in an alternative embodiment of a shielding element;

FIG. 5 is a cross-sectional view of an integrated circuit package system for shielding
electromagnetic interference in another alternative embodiment of a shielding element;

FIG. 6 is a top view of an integrated circuit package system in an assembly phase of
manufacturing;

FIG. 7 is a cross-sectional view of an integrated circuit package system, in the
conductive shielding layer application phase of manufacturing;

FIG. 8 is a cross-sectional view of an integrated circuit package system for shielding
electromagnetic interference in an alternative embodiment of the present invention;

FIG. 9 is a top view of a system in package assembly in a shielding element
installation phase of manufacturing;

FIG. 10 is a cross-sectional view of the integrated circuit package system of FIG. 9

along the section line 10--10 in a pre-singulation phase of manufacture; and



FIG. 11 is a flow chart of an integrated circuit package system for executing the integrated circuit package
system for shielding electromagnetic interference 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 embodimentsilfould e didentivaset anitiegpiedentcdisdlagings, avstedphrocessngr thsechanical
changes may he.made withput, Hing from We seengy the AresapidAYeRiOerencdn featpllowing
description, numerous specific detalls are given to provide a thorough understanding of the invention.
However, it vilt BREIEBELAARSRLESHY I8 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 showinﬁgembodiments of the system are

semi-diagrammatic and not %&%@%ﬁﬁ?ﬁtﬁﬁ%&w G di e YERSIdRY are for the clarity of
presentation and arg shown greatly exaggerated in the drawipg FIGs. Where multiple embodiments are
Cisclosed and descl el Ao SHRU AN FEC HEORPB A BY €A Sl JP T UG coscrintion,
and comprehﬁasimmthfal@dntsimﬂ'lﬁ_reamhﬁﬁerﬁdatute$a®umlemswm_itthm Wiidnoemhlbm:hiiyebgs d_eaktilged with like
reference ”UQl%@&l&based%%rtﬁé&%%&%ﬁPc‘féaﬁé?&1&*&%@%&8&5&0&@&ﬂh%ﬁl%%%%@?!fm £ figliped as a

plane parallel to the plane or surface of the integrated Circuit substrate, regardless of’its orientation. The

term "verticalVfeft<lepatigdeeivrissqen afchoP o ad eRZOMtal as just defined. Terms, such as "above",
"below”, "bottom", "tapthe SfBoW @S iNe AU hukighey ' splRWRI detdnpelre "@Ver tangkowades”, are
defined with respect to the horizontal plane. The term "on'" means there is direct contact among elements.
The term "oy MBI Sls SES KA LB SR Po i 3 5hes ELREATEFE) B L RS T e present
invention in ascpraaicee wiliotiehegnipaditivc wérdhs the dekmtisavsetlobsheriiey nhd' precas sivgtitasm used herein
includes stamping .«J&'i%&ﬁgwﬁaé}f%‘lﬂ@,gs_n %}98%%5%@%2&4%8?”%&“ giehing sleaning, apdigtlgmoval of the

material or laser trimming as required in forming es_crlbe structure. Referring now to FIG. 1,
therein is sholétdih Eibesiseche ki vies ohavingtegreadnercurt piRages st O e Bhididing

electromagnefig ijerbeiencendn prRuhedinart af dhednirasBhinve Tiphe [Mgi6fFpRectanah view of the
integrated circuit package system 100 depict,s a substrate 102, such as a lFrinted circuit board or ceramic

substrate, ha¥iid's SYSMZSHIR FO%REHA'S cBrTsoENt Lk T o6 ™AL RY R FERP M B SiASton with a
via 108 may ftisciosesiginhdpatibéh mm the: comptmeant sideddbda thedyste mdbidecld4ibkthasubstrate 102.

The via 108 I?egé%)) Ayed a3 %O'r?lr?r%%‘s:}' ttr(e)r%%% 108, %rbsatnr&‘t%l%(?%eat?hjrte'st o %C%‘n%'tlﬁfe‘r’“\'»'/z an
intermediate layer(not's OWI‘SI the substrate 102 to form an indirect connection between the system
side 104 andatienesinpedessrisiribwidelimrddeiseeivainedlsuch as a die attach material, may adhere an

integrated circuit 112,fo.theermRmsRL side. 186 Theinagrated citewit- LA may.ha awirgbrnd

integrated circuit, Electrical interconnects 114 may couple the integrated circuit 112 to the bond pad 107.

A conductivePAEHIEL eI ARFSF SR aSE Slededrie patd sc Wb epsiuts-greamtesatf 95 OLEBUENA shielding
element 120, Thaviagna faoiid?? andsatcanidiciclidd, pagyhkcmauniateohoifieaandsgtivedatihesive 116. An

insulating compound 126 may, be formed, on the compapent sid ,1316 the.integrated circuit 112, the
clectiical inter S etErr 10 S0t i CTAar 100, by S ha et Mo0und 126,
such as an epoxemoldingrcorpatihdmaydrsaveratisfiopdof thawoptatr tedespaseldlmeocheiuctive

shiel_ding lay QL 28Ul As f’l‘l&@rlg!dﬁ@!?c!&ﬁﬁ&@t Mﬁé‘%lcﬁ%@%dT‘HQY@rﬁ?”sﬁ‘i@xP%%@H\ﬂ%ﬂm’ may be
applied on the contact 124 and the insulating compound 126. The conductive shielding layer 128 may be

applied by knBfHMBGEHS 40k 8t g Ipibe ARG ara3/inle Betth drYaIiAG, BrfaHtathg.

with the context in which the term is used. The term “processing” as used herein includes
stamping, forging, patterning, exposure, development, etching, cleaning, and/or removal of
the material or laser trimming as required in forming a described structure.

Referring now to FIG. 1, therein is shown a cross-sectional view of an integrated
circuit package system 100 for shielding electromagnetic interference, in an embodiment of
the present invention. The cross-sectional view of the integrated circuit package system 100

depicts a substrate 102, such as a printed circuit board or ceramic substrate, having a system
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The conductive adhesive 116, the shielding element 120, the conductive shielding layer 128 and the pad
118 may form a shield for electromagnetic interference when the integrated circuit 112 is mounted and
operating. A Vss or Ground reference voltage may be coupled through a system interconnect 130, such
as solder paste, a solder bump, a solder ball, a stud bump, or a solder column, coupled to the system

side 104 of thedsiB$rader TORPARRElEietid ay hetid naderfd rersenhiagtibe widcketh B)&mear dpituctive
shielding layer 1%%?&9!%&9&&%5}&@&1@@6 g condugliveraghesivetlf. thsspad 148, Apd the system
r

interconnect 130 coupled to a ground reference on the next level system to which the integrated circuit
package systdn! P90 tish'BeLatipties dircqinspedirgisdsviared trdtthic hite grataty Gttt Package
system 100 ahikienpiese htyierveiotiohoproviteseanbnexpansive @nd weliadie-shielthéoti @laatrosagnetic
interference. Jhe presentinygntion does. ot add horzapialar vailical sige 16, (pe Integraled gircut
package system 06 wﬁlije prowcﬂng a robust 1solation barrier 0 eﬁec?romagne icinterference.
Referring nowmte G nythdhein imshiemtadepaisw bf enthetegrepenkcaireidie gaekage wyeteaied00 in the

shielding elemgn 140 }H%adka&i%%@ﬁ?iﬂ{egi’&@&‘@f&&iﬂriﬁe@fﬁ&af%e‘fi%‘ﬂn@&stﬁ?zﬂ’f&‘i%GE% Gfeuit package
system 200 depicts the substrate 102 having the component side 106 and the bond pad 107. The

adhesive 110784 tHauittblgritdlr &radipa% Xt the component side 106 and the electrical
interconnects 114 caupleitbevintagesiadiciscehily b2 tapka tanphpadsl Quchlie: pashdd Bamayag electrically
connected to the condyctive adhesiye 116,.the foo ,.and the co t 124 A tie bar 202 may link
coamonts of TS d ST R Ree Vo Ao B 1o (ORI L pe moE i e o
It has been disodvetied alatsive SHieldingrelbwmentdapomaly 136 imeppofateddna packagedraving the

integrated cirgyit fok? R §8IRAIELARAGUT PBIQR QP RSV RIGIRIhPASK3ge, fPTIoWRIRN WRRIG the
integrated circuit 112 may be mounted with other electronic components. The section line 3--3 indicates
the location ardVidvPRIiESSTRE insulaiing ¢RIBPABNY th>6:1 6318 At &RPis SHRIIRSCErBRUBECHBAal view of
the integratedkgirc ucpapkagensystamc200tktsed. alongnthre sectpRIling 3ay3r TR, ci@gs-gegtional view
of the integrated circuit package system 200 depicts the shielding element 120 having a rectangular
openng 305 BAIEEH s BB SCUNE 0. Tod (A 26 e tho St e segments

304 to form thentedtaAdulat tpeninta6a2 cThporadtdAguEcopering GOshividinallawthasieayfiow of the
insulaing compaiach} 28l FlffechofLrnging melfing BEaRssR. ThRcANIYsHNEadNGHE 140 may

couple the pad 118 to the shielding element 12 his configuration is by way of an example. The
rectangular oBBHME™02 is shown as larger than the shield element segments 304, but either may be of

any size and shapeTtnReosgari@iizolaie:ihe infegrréechieiaHit dtheaf F1G. the Withowiiner@asginggthe finished
package sizel. ferr(iin%nowdtq FIG. 4, therein {'qs ?Ctiu%wn a ctross-section?l ¥iew of intt%[grated circuit
package systé‘?ﬁﬁ fc%rrlshlgld)l%g elléclf}%é)érﬁle i INterfereREE IR AT diternative embodifient of the
shielding elemegr 420 cifhet drts s seativahhvicopohting. intdGrate cinoditgackage dystemag (0@ depicts the
shielding e'e%b%ﬁlieh%ﬁrt‘@ﬂ%gs?m%%?{ﬂé%&ﬁﬂ&‘ﬂ'?io??%ﬁ'%g s%%a%rEE&%?Q%&J&%HI%UL%%%HTE 402 may be

shorter in height than the integrated circuit 112, of FIG. 1, when it is mounted on the component side 106.

The tie bar 202WdK AR ShikkPERrARKIYe GBI oo fite Jodrmbthe Siapaalddndthe integrated
circuit 112 ofdrd&rolakh@iconeitivec-adhasive dibbknpycompletiadad Hisidmtheghieldgngielement 120.

T Db RS o I S R 10210 1 0 IR [ osien
130 coupled to a ground reference on the next level system to which the integrated circuit
package system 100 may be coupled.

It has been discovered that the integrated circuit package system 100 of the present
invention provides an inexpensive and reliable shield for electromagnetic interference. The
present invention does not add horizontal or vertical size to the integrated circuit package
system 100 while providing a robust isolation barrier to electromagnetic interference.

Referring now to FIG. 2, therein is shown a top view of an integrated circuit package

system 200 in the shielding element 120 installation phase of manufacturing. The top view of



The shield element segment 304 may not reach the component side 106 thus providing an overhang
option. Referring now to FIG. 5, therein is shown a cross-sectional view of an integrated circuit
package system 500 for shielding electromagnetic interference in another alternative embodiment of the
shielding element 120. The cross-sectional view of the integrated circuit package system 500 depicts the
shielding eletherintt2Gadvingth@adermgslamodEhilegigo 2lisetwstntehD3Histtheldmenmpegenents 304

coupled by thgjtie; BeuRP¢he borfd FRAINDPPENINAIIRAZ MAY heoRASHIRNRLLOR e SRRl eleppent segment
304. The round opening 502 may allow the flowing of the insulating compound 126, of FIG. 1. The size,

number, and PEHEBAbF e LAY Sieriitg SBR HREBYRAY biarP s s sR tratHiderosize and
position of theneawnd prENNJIH0 panay e gitie dadirthieyravind opkoing bORlis @ admsiptel0aly and the
actual shapetgg gggt B n&ggtga%rptgcﬂig%rent. The shield element segment 304 may be coupled to the
pad 118 by the conductive adhesive . Referring now to FIG. 6, therein is shown a top view of an
integrated circuit patkageasyetemnpO0kncames by spleddie oflamzamu et eingrMhe togsvaesyof the

integrated Circiit, PACkRIS RYIBIT %Qmﬁ’é%ﬁa@étﬂﬁ&y%éﬁa&%&%r&rM%%ﬁﬁl:‘ﬂﬂ%t%dﬁﬁgrated

circuit package system 600. Though the FIG. 6 shows only two locations for an assembly 604, this is for
simplification 'afd ¥ KStUarPRRTBER o adsBifitss BYAhA) b thratehtcircuii Ket 8 tie BAFS606 may link
the shielding ®lemenisoh2 hak e miawpateden dha Sip SLWBaBEBZ: cfhedtierbars B0aa18e mark an

area of singulation, used to.divide the .individual pa es ttr\e campletion of manufacturing. Each of
the assempit GO S e el oot 6 T A TGt 14 Thogn
the integratedieirdigit HI{2 s shown as a wire bond type, it may also be a flip chip type, or a combination

thereof. The strip sybstiate, GRZ MAykAve thevirs 98 wistributedda;ssaommosiate. thebme pf the
integrated circuit 112 mounted in the assembly 604. The shleldlgg element 120 may be electrically

connected totHEtPRristasstrsiaety 9§ Bl criblenshe rection linedardrdihg HioRy t6CHARRL 7igHeBin is shown

a cross-sectignalviemaebaninirgpateckeirguiepackagecsisieme 7 Meldmthe-conshuctivg pivalding layer 128

application phase of manufacturing, The cross-sectional view of the integrated cirguif package system
g g pisgraed.Clioys packag

700 depicts tﬁeé:tgflr%bﬂ%ﬁgg?rné?é g\%ﬁ%ntﬁele gg?%?& Sifeit 1 Omour?télgt fereon’ The ‘Slectrical

interconnectstiigid elemﬂicaﬁgm@nméﬁﬂthefmteg}latwdt@im_dﬁrDb@tﬁogr@bm padat @ aTbresingelding
elements 120,p3y.0e MOUMEHAIAE 89{1'19‘1&5\}1%12@'%%%168&&@%%Pﬁ@.r'ﬁad\)‘riﬁg'?fﬁ?ﬁ{&ﬂi the pad 118.

The insulating compound 126 may be formed on the strip substrate 602, the integrated circuit 112, the
electrical intePESfediee LPAUGY tRENShidIdinG B At 06 PrAd | Ade kaigiedinpslimenidéYoes not cover

the contact 124, of thgsshigiding:Riementwkidbontbabinbars bl hha copducivsielking layer 128 may

be applied over the insulati ompound 126, t% ntacts 124 and t etie.bar?igs 6. An electrical
connaction 5 TRThU b AL RO AR SALAoT TUDE: T850d Shh A NS NG e bars 606

to isolate the integrated circuit 112, of FIG. 1, without increasing the finished package size.
Referring now to FIG. 4, therein is shown a cross-sectional view of an integrated
circuit package system 400 for shielding electromagnetic interference in an alternative
embodiment of the shielding element 120. The cross-sectional view of the integrated circuit
package system 400 depicts the shielding element 120 having a short rectangular opening
402. The short rectangular opening 402 may be shorter in height than the integrated circuit
112, of FIG. 1, when it is mounted on the component side 106. The tie bar 202 links the
shield element segments 304 to form the geometric shape around the integrated circuit 112 of
FIG. 1. The conductive adhesive 116 may couple the pad 118 to the shielding element 120.
The number and position of the short rectangular opening 402 is by way of an

example. The position, number, and size of the short rectangular opening may be different.



Referring now to FIG. 8, therein is shown a cross-sectional view of an integrated circuit package system
800 for shielding electromagnetic interference, in an alternative embodiment of the present invention. The
cross-sectional view of the integrated circuit package system 800 depicts the strip substrate 602 having
the integrated circuit 112 mounted thereon. The electrical interconnects 114 may couple the integrated
circuit 112 to The gtitdstlponeitecg02nn38Hialdintoe keasdrihe G2mpayene sdupSuthys pleaaidéna oot 804 on
the conductivg adhesiygida6 which may be electrically connected to the pad 118. The insulating
compound 126 may be formed on the strip substrate 602, the integrated circuit 112, the electrical
interconnects 114, &NEFTHBESAiAJ KlerteNEEHR TR TS &Hivt CipBtind 128" iRy LaRfalcd contact
806, of the shigtdingelagentBo2 FoditheHia diagsBoto ok GicGnArgieave iBABohrying midteral side 810,
may be formed n, fhe.ipsylaling compound 426 by grinding or siching Is groaye, 808 may, substantially
remove the tié bars 606 an expose the contact 806 In preparahon for the applllcaﬁon of the conductive
shielding layerdk2@e Fhgicon 30 ctivectshibddihgifiye cipgmdy bbaapslidy ors ngitssutatimngcdd@pound 126,
the contacts g0 andibendRYERABseemdhBasPERRIGISCOURIEE thaddhe shielding element 802 may have

a vertical height that is shorter than the integrated circuit 112. This ma% allow the assemblﬁ/‘ of a very thin
package while also PrefiBihgPa ekl 1o dforREgRBEL féhferBitid ARITHdIEMEaLERLy Thterference.
Referring nowtadYpeinghsorimds showiha iRpviigwioha siysiemdrpapkage @ssemblg 900rie a shielding

element 902 installation phase of manufacturing. The.top.view of the system in package assembly 900

Gepicts the S SRk 508 Hand SO rear Ltk Rkl P Srer to the

shielding elemenbelgﬁzsfaﬁ@p&iﬁ?ﬁheﬂ tite grand dpdrengt SOPrmahchéifasunhtEbewinia dzhenstﬁéﬁﬁng_ element

902. A systan L pRckRge. Sy RRITAE A Q4 may %h@%ﬁiﬁ%‘fﬁz!?'bgr&i%?eﬂﬁ qRRBANSR fhat will later be
irs

singulated to form individual system in package chips. system integrated circuit 906, such as a flip
chip integrate@&EHit Oz e ﬁ%’lﬁ’?’ﬁ%&?é‘?ﬁ?@é}@tgﬁ‘?}}ﬁ Gradrsihe adbetivitd $oa. A second system
integrated circuit 908 fsrely aswa wired @) chittegiatedwaireudp May afse badpateateccon gaeksystem in
package substr?te %% .The system in h)acka%ge su sttrate 9%1 mﬁ; indee% zt;}!so rt1avetdd'|scretet components
910, such asresistors, éréﬁgcall OrS, INduttdrs, dicdes or the 1KE, Thourited theredns - <ry Grder to isolate
the integrategasikegit sybRfiroffile tepirtnragmiptisuinterfe Rcdyonerdte thbysttlec firge spstd miienegrated
circut 906, the, Seceadl RYEm. NBRIAIRY Fte ARG, IR JISCIGIS ATRRIRRISAHA, B4 aRuice outside

the system in pa(_:kage_ substrate 904, the shielding element 902 may be coupled to reference voltage
such as grouftt SitiBlAisy ippagrbieetpeitthrusHeldhty SRREA LoD MAYRF €5t electromagnetic
interference that mighfebergemnaraed by jhaiiniegiated girauihdit2 imoardestonpatest dhenfirgtipystem
integrated circyit 906, the second s integrated circuit 908, and the discrete components 910. Tie
pare 512 ma) VTS e SELAAING Bkt 568 By TANG e rdr 5 G BRFER hoether. A
section line LitrcREenaytbhovnthietiviewnl ofaihdasysiep in package assembly 900 having been further
processed.  Refering,paw 10.ElRidOsthsreiniiz RHOWR SrIQaRFA0NASQhapintagipted circuit
package system 1000 of FIG. 9 along the section line 10--10 in a pre-singulation phase of manufacture.
The cross-setfgRanviety bitnEhpiel it thisraltdpratragb! Sys e DeD 4 oMb ¥PténMiRY package
substrate 904 1bawing e dAegraiest aiteuibinha @nddhefirghs xatipnutiedeatot s uih8QRempynted
thereon. The shielding element 902 may be coupled to the system jn package substrate 904 by the
conductive adiBCETPH o HHE MR oo thd TSR B Fifiod bh RSy e Prpackage
substrate 904sibelihteddaiBa shicldinkldetivatel2¢tmaglbatdeconniyriidetdheofitst Syiptarbsintegrated circuit
906, and the ghjelding.alement202. The insulating compound 126 does not cover a contact 1002, of the
shielding element 902, or the tie bars 912. The conductive shielding layer 128 may be applied over the
insulating compounBefgBnthawoifatts 100D riE e iipMiaiscors-spgienakiviedl eoamdrgsriedformed
between the gpnduchivRaghigidipg layer IR thehe rarinetsdiRzhandyhie 8 bapsi&tdn phdidas been
discovered that the integrated circuit package system 1000, of the present invention, may provide an
isolation fronF@I‘é'tfef’r%fm n E?ﬁ?ésrﬁfé’rﬁ’@\mw&%ﬁ‘éeéﬁ}%ﬁ%Cb‘ﬁ&ﬁé’d‘é‘%ﬁeﬁ&%@’ir@%&?ﬁ%{égrated
circuits 112, thebatipokatadatheOhieyiaectheiistigrated circuit 112 mounted thereon. The electrical

interconnects 114 electrically connect the integrated circuit 112 to the bond pad 107. The



package system 1000 may block the coupling of electromagnetic interference by providing a conductive
shell comprised of the conductive adhesive 116, which may be electrically connected to the pad 118, the
shielding element 902, and the conductive shielding layer 128. The pad 118 may be coupled to a voltage,
such as ground or Vss. Referring now to FIG. 11, therein is shown a flow chart of an integrated circuit
package systingldingoionexeciiinmakieointegrated @irduit gradkelie sylrsvel O0ofond wleitirg!ly
electromagnetigjiteriesanes i arg embodiment of the present invention. The system 1100 includes
providing a substrate in a block 1102; coupling an integrated circuit to the substrate in a block 1104;
mounting a shieldin{ EIB I GRRBHY if%@g%ﬁé?& tarerst P AhBIMER B2 SRy St tive
shielding layeiromtheshieldisguetenientdonadotoak 4,108, dadiderdplinglensyste?0.imer cannaiidto the
shielding elementin.a Biack L110: ILhas been discpyerad inal iha present inysption dhys has numerous
aspects. A prll)nmp e aspectlt]hat As been unexpeétedﬁy iscovered IS that the present invention
provides an ife&pErsivadust velbisldishikidtfd2 8 wetr dmappiestcorte fierenektinhikoipivad hdt.add

horizontal or yeriigalsice o thedniRITRIa CIrGe8! PACkadsical ORIINESHIMPASHAREARAGEERTHe present

invention is that it valuably supports and services the historical trend of reducing costs, simplifying
systems, and"REREHEm s EHRT MYFICES: themqatasta b arbihgainspie ®pects of the present invention
consequently furtherdhersiateoof theriectnalegyidasatieast thadextitvahl view fsintih@grbean

discovered that the intcigrated circu#bgatckas%leel%\{stem of the gresent in}lention furnishes ir%?ortant and

heretofore unknowr and-unavailable sol(l)thions, c%ésﬂﬁﬁggrsn,a Ad func |Bﬁglep§es’p3]ct%nfoalrtgﬂll Efleng integrated
circuits from etelptromrag rdtihinteefené noecandnrablio fraxjsrepdivindeiere méeth® hateesidingioracesses and

ConﬁgUrationﬁa@k%g%t@@é}ﬁ%%%fé?g89%&‘95{&{3%&&&&‘86%%%%@Eﬂ@g’réfﬁﬁséwﬁi@f‘ﬁz efifive, can be

surprisingly and unobviously implemented by adapting known technologies, and are thus readily suited for
efficiently and"&tSRofE 5 HSHURBIERTRGtd sy CRERIR disviBleing e atizidwith ¥BRventional
manufacturingipieaesses andiredinglegiesnil Be2resuiting prosrRAsBS pRdisEN{igusationsHarene
straightforward st-eﬁgﬁtlve omp |caterIj),e g%ptll)llc\a/lﬁrsatlle ac&:urﬁgg, gglﬁzglve, and effective, and can

0
. fOH%]Cthga eswl% 'IIP may conngcte 1i0 P . .
be implemented by adapting Known components tor ready, efficient, and economical manufacturing,

application, and utiliﬂatimﬂulatingNhﬂmwhediﬂu%mhyrbhé@rmgén@@ssﬁhewmt@gﬁmct@iwma&épeciﬁc best
mode, itis to be Hnqessigod et many. Atamalves;, mediicalions: dndeyiaupnswill heapparent to those

skilled in the art in light of the aforegoing description. Accordingly, it is intended to embrace all such

alternatives, RASHIAEAIGAS MMV ARREEH &P Pam i ihighd nscelpR o 1 itdubretedrairoan matters
hithertofore setdfosthahgigine@oshamimin ihe-aacammnyingydsavdngsiarede PRuRieipiagoiman illustrative

and non_”mitilr}% ?/ngsrleriding or etching. The groove 808 may substantially remove the tie bars 606 and
expose the contact 806 in preparation for the application of the conductive shielding layer
128. The conductive shielding layer 128 may be applied on the insulating compound 126, the
contacts 806 and the groove 808.

It has been discovered that the shielding element 802 may have a vertical height that
is shorter than the integrated circuit 112. This may allow the assembly of a very thin package
while also providing a shield to electromagnetic interference and radio frequency
interference.

Referring now to FIG. 9, therein is shown a top view of a system in package assembly
900 in a shielding element 902 installation phase of manufacturing. The top view of the
system in package assembly 900 depicts the shielding element 902 having a structure and

attach technique substantially similar to the shielding element 120 of FIG. 1. The integrated

circuit 112 may be mounted within the shielding element 902.



What is claimed is: 1. An integrated circuit package system comprising: providing a substrate; coupling
an integrated circuit to the substrate; mounting a shielding element around the integrated circuit; applying
a conductive shielding layer on the shielding element; and coupling a system interconnect to the shielding
element. 2. The system as claimed in claim 1 further comprising applying a conductive adhesive
between the shieldifgsestameint Rasatressbpstiaft)4 mag sTprog\sstearilagrelaine ¢ ompraients thierein

coupling the syateRRBterGRRSE iHeFesRlerticol canRnacking amad forthe shigiing glagent; coupling
a via to the pad; and attaching the system interconnect to the pad. )

circuit 906, such as a flip Chip integrated circuit, may be mounted on the system in package

substrate 904. A second system integrated circuit 908, such as a wire bond integrated circuit,

may also be mounted on the system in package substrate 904. The system in package

substrate 904 may indeed also have discrete components 910, such as resistors, capacitors,

inductors, diodes, or the like, mounted thereon.

In order to isolate the integrated circuit 112 from electromagnetic interference
generated by the first system integrated circuit 906, the second system integrated circuit 908,
the discrete components 910, or a source outside the system in package substrate 904, the
shielding element 902 may be coupled to reference voltage such as ground. It is also possible
that the shielding element 902 may contain electromagnetic interference that might be
generated by the integrated circuit 112 in order to protect the first system integrated circuit
906, the second system integrated circuit 908, and the discrete components 910. Tie bars 912
may form an array of the shielding element 902 by linking the individual structures together.
A section line 10--10 may show the view of the system in package assembly 900 having been
further processed.

Referring now to FIG. 10, therein is shown a cross-sectional view of an integrated
circuit package system 1000 of FIG. 9 along the section line 10--10 in a pre-singulation phase
of manufacture. The cross-sectional view of the integrated circuit package system 1000
depicts the system in package substrate 904 having the integrated circuit 112 and the first
system integrated circuit 906 mounted thereon. The shielding element 902 may be coupled to
the system in package substrate 904 by the conductive adhesive 116.

The insulating compound 126 may be formed on the system in package substrate 904,
the integrated circuit 112, the electrical interconnects 114, the first system integrated circuit
906, and the shielding element 902. The insulating compound 126 does not cover a contact
1002, of the shielding element 902, or the tie bars 912. The conductive shielding layer 128
may be applied over the insulating compound 126, the contacts 1002 and the tie bars 912. An
electrical connection is formed between the conductive shielding layer 128, the contacts 1002
and the tie bars 912.

It has been discovered that the integrated circuit package system 1000, of the present
invention, may provide an isolation from electromagnetic interference within the system in

package by enclosing the integrated circuits 112, to be isolated. The integrated circuit



4. The system as claimed in claim 1 further comprising molding an insulating compound on the substrate,
the integrated circuit, and the shielding element including leaving a contact exposed. 5. The system

as claimed in claim 1 further comprising forming a shield element segment, having an opening, including
linking a tie bar between the shield element segments for forming the shielding element. 6. An integrated
circuit packagecsyeeeiyscomipfiingy Movidig caunkinstcdtel dpichreiate providifrgeacstip Bigstragd or a system

in package supsitRiRCOMINgARHeWARH chrutiRisiabarate iIngludine couRling a,yirgbond
integrated circuit, a flip chip integrated circuit, or a combination thereof; mounting a shielding element
around the integated ErtltnPMERldirtbeatifliing tarshielting didnentdocthe %sgh%ﬁé%ﬂ ng a
conductive sHirdding 18§ eragvéhe sl ding elamenidnalugdingdpplying the conductive shielding layer over
the integrated circu'ﬁ; ?nqn%ogg\l)&n%a}:ﬁgstﬁmtwwrconn ct to thﬁ shiegldilQ%Fleme tin Igdcilr}glﬁoupling the

conductive shielding ?a(ilrér. erein 1s shown a flow cha an integrate
package system 1100 for executing the integrated circuit package system 100 for shielding
electromagnetic interference in an embodiment of the present invention. The system 1100
includes providing a substrate in a block 1102; coupling an integrated circuit to the substrate
in a block 1104; mounting a shielding element around the integrated circuit in a block 1106;
applying a conductive shielding layer on the shielding element in a block 1108; and coupling
a system interconnect to the shielding element in a block 1110.

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
provides an inexpensive and reliable shield for electromagnetic interference while it does not
add horizontal or vertical size to the integrated circuit package.

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 shielding integrated circuits from electromagnetic interference and
radio frequency interference. 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
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7. The system as claimed in claim 6 further comprising applying a conductive adhesive between the
shielding element and the substrate including electrically connecting a pad in the substrate to the
shielding element. 8. The system as claimed in claim 6 wherein coupling the system interconnect
includes: electrically connecting a pad to the shielding element; coupling a via to the pad including
accessing théhpsdssiledcortiporiem dight ahthe systepingidesofiphens fisswetaginrmiligtisadsgstem

interconnect gRgAR VA LY diRgArRING SeEelRasiand vl g@&&%ﬂaﬁﬁ@'%ﬁ&%g&ﬁ@lﬁ%&mUmn ora
stud bump; and attaching the system interconnect includin 3 nking the via, the pad, the shielding element,

and conductit SRS\l ey T mattersTHitherRles, g5 8RS QRithos uith B caiHBREME Folding an
insulating compaind o thessubstiated tharnirgrated eicuinandithe shielding element including leaving a
contact exposed including forming a groove, having a lateral side, for exposing the contact. 10. The
system as claimed in claim 6 further comprising forming a shield element segment, having an opening,
including linking a tie bar between the shield element segments for forming the shielding element in which
having the opening may include forming a rectangular opening, a short rectangular opening, or a round
opening. 11. An integrated circuit package system comprising: a substrate;

11



an integrated circuit coupled to the substrate; a shielding element around the integrated circuit; a
conductive shielding layer on the shielding element; and a system interconnect coupled to the shielding
element. 12. The system as claimed in claim 11 further comprising a conductive adhesive between
the shielding element and the substrate. 13. The system as claimed in claim 11 wherein the system
interconnect ¥oupledlmnelediss: a pad electrically connected to the shielding element; a via coupled to the

pad; and the system interconnect attached to the pad. 14. The system as claimed in claim 11 further
comprising an insulkting cOMBISSHIHOIGEH RAT AR SNSRI M tegrated circuit, and the shielding
element with a contpelvekposedbstrate;

coupling an integrated circuit to the substrate;
mounting a shielding element around the integrated circuit;
applying a conductive shielding layer on the shielding element; and

coupling a system interconnect to the shielding element.

2. The system as claimed in claim 1 further comprising applying a conductive

adhesive between the shielding element and the substrate.

3. The system as claimed in claim 1 wherein coupling the system interconnect
includes:

electrically connecting a pad to the shielding element;

coupling a via to the pad; and

attaching the system interconnect to the pad.

4. The system as claimed in claim 1 further comprising molding an insulating
compound on the substrate, the integrated circuit, and the shielding element including leaving

a contact exposed.

5. The system as claimed in claim 1 further comprising forming a shield element
segment, having an opening, including linking a tie bar between the shield element segments

for forming the shielding element.

6. An integrated circuit package system comprising:

providing a substrate including providing a strip substrate or a system in package
substrate;

coupling an integrated circuit to the substrate including coupling a wire bond
integrated circuit, a flip chip integrated circuit, or a combination thereof;

mounting a shielding element around the integrated circuit including adhering the
shielding element to the substrate;

applying a conductive shielding layer on the shielding element including applying the
conductive shielding layer over the integrated circuit; and

coupling a system interconnect to the shielding element including coupling the

conductive shielding layer.
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15. The system as claimed in claim 11 further comprising a shield element segment, having an opening,
with a tie bar between the shield element segments for forming the shielding element. 16. The system
as claimed in claim 11 further comprising: a strip substrate or a system in package substrate; a wire bond
integrated circuit, a flip chip integrated circuit, or a combination thereof coupled to the substrate; and
wherein: the conduétive sAiddirticrayesr dpplicstiovdrithe iftsbratsehelicui; :anty ihe conedistive shielding

layer and the,ghig|ding-glemeant sRERIEY (@:{heSYRIEM: INISHERRNESding Ll JiRISSIEMBARLIAIMed in
claim 16 further comprising a conductive adhesive between the shielding element and the substrate

includes a paRfHTHResUBLAd Lt E6liAseled to the shielding element.  18. The system as

claimed n claim Logihere, g S NFISPINSSH S RIRL NSl 2 Red eleatifalboganpected o the

includes:
electrically connecting a pad to the shielding element;
coupling a via to the pad including accessing the pad on a component side and a
system side of the substrate;
forming the system interconnect on the via including forming solder paste, a solder
ball, a solder bump, a solder column, or a stud bump; and
attaching the system interconnect including linking the via, the pad, the shielding

element, and conductive shielding layer.

9. The system as claimed in claim 6 further comprising molding an insulating
compound on the substrate, the integrated circuit, and the shielding element including leaving

a contact exposed including forming a groove, having a lateral side, for exposing the contact.

10. The system as claimed in claim 6 further comprising forming a shield element
segment, having an opening, including linking a tie bar between the shield element segments
for forming the shielding element in which having the opening may include forming a

rectangular opening, a short rectangular opening, or a round opening.

11. An integrated circuit package system comprising:
a substrate;

an integrated circuit coupled to the substrate;

a shielding element around the integrated circuit;

a conductive shielding layer on the shielding element; and

a system interconnect coupled to the shielding element.

12. The system as claimed in claim 11 further comprising a conductive adhesive

between the shielding element and the substrate.

13. The system as claimed in claim 11 wherein the system interconnect coupled
includes:

a pad electrically connected to the shielding element;

a via coupled to the pad; and

the system interconnect attached to the pad.
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a via coupled to the pad including the pad accessed on a component side, a system side of the substrate,
or both; and the system interconnect on the via includes solder paste, a solder ball, a solder bump, a
solder column, or a stud bump attached to the via. 19. The system as claimed in claim 16 further
comprising an insulating compound molded on the substrate, the integrated circuit, and the shielding
element includes a tbntacthefysigiosedlanorddinglaiinidriirdigecfopasipe sim e shiatoamtaatoound20. The

system as claimaciinelaii Jbsfhancamprising ashieldralement Sagipeniivh anPRYING dncludes a
tie bar between the shield element segments for forming the shielding element in which the opening may

include a recE3R8¥dr opening, a short rectangular opening, or a round opening.
15. The system as claimed in claim 11 further comprising a shield element
segment, having an opening, with a tie bar between the shield element segments for forming

the shielding element.

16. The system as claimed in claim 11 further comprising:
a strip substrate or a system in package substrate;
a wire bond integrated circuit, a flip chip integrated circuit, or a combination thereof
coupled to the substrate; and
wherein:
the conductive shielding layer applied over the integrated circuit; and
the conductive shielding layer and the shielding element coupled to the system

interconnect.

17. The system as claimed in claim 16 further comprising a conductive adhesive
between the shielding element and the substrate includes a pad in the substrate electrically

connected to the shielding element.

18. The system as claimed in claim 16 wherein the system interconnect coupled
includes:
a pad electrically connected to the shielding element;
a via coupled to the pad including the pad accessed on a component side, a system
side of the substrate, or both; and
the system interconnect on the via includes solder paste, a solder ball, a solder bump,

a solder column, or a stud bump attached to the via.

19. The system as claimed in claim 16 further comprising an insulating compound
molded on the substrate, the integrated circuit, and the shielding element includes a contact

left exposed including a lateral side, for exposing the contact.

20. The system as claimed in claim 16 further comprising a shield element
segment with an opening, includes a tie bar between the shield element segments for forming
the shielding element in which the opening may include a rectangular opening, a short

rectangular opening, or a round opening.
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