17 FEB 2006 WD 03/012867 PCT/ GB02/ 03436 -166166" EM SHI ELDI NG FOR
ELECTRONI C PACKAGES 5 Field of the Invention The present inventime@PQ@ﬁes
to electronic packages incorporating EM shielding. 10 Background o e
I nvention In carrying out the production of electronic package

parti cul aVPY30RT conduct or devi ces whi ch i ncor por at ePE 'ﬁﬁﬂn@gPPlers or
substrates of either lam nates or organic materials or ceran1C§ q&d t he
i ke, and which 15 support one or nore sem conductor chips whi ch are
covered by a heat-dissipating lid or cap structure, the rel

functioning thereof is potentlally adversely af fected due wﬂﬂyﬁﬂ m

el ectromagnetic i nterf EMBRHEELOENG : $6 PACRAIER hat an

provided to counteract and eI|n1nate the adverse ef fects. Moreover, the
EM shielding 20 is intended to also function as an enmi ssion shield; in
effect, to inhibit or stop outgoing EM energy. Quite frequently, such

sem conduct Qr devi ces conprise a substrate providing for electrical’
conhect i oﬁ%glg-oqgtﬁ?—ﬂ‘-’e—"%e sem conduct or chi ps positioned on the
substrate. Al so, a heat- dissipating structure such as a heat spreader in
the form of a Thp roesdnkdin@éntiien relmtesirtn, elaeyramiyepackbanseincheposdiipgor chi ps

I n t her makdy skiDEingt i ve  nmechani cal adhesi ve connection. Various el ectrical
conmponents and interconnects are nornmally provided on both sides of the

substrates in electrical co nication with 30 the chip or chips, as is
weld knomﬁ¥¥ﬁ§¥ﬁ§$§eﬂ?tgﬁﬁﬁgg%r or electronic packaging technology. In
order to effectively screen out any encountered EM during operation of
the sem conductiorcateyingesit the pradudséanopedpissend ct Rrckagegy ipattiseyagdy ur e

) endi ngsahiostduétder hiq@sandch lherpaaed dngs weenether lsabdtraiessefpating |id
str UCt Ur € fifhef 3RniRAREksAbS OrddiEe THASELRL 8y chibniHAbndEns Hileahina waBRECt i ONS or
W 5. ng ! Ss& %oxg:emrI)J g¥ Img:?g ’s Qﬂ;&lgélorc&ﬁgﬁlvﬂ.gchaQreEMveréé.' k:? l.d for the

SeﬁlCOHdUCt devi ¢ i Qge Qﬂehlmc conne tIO nuner ous

types of EM" %Iﬁ%qaatng }i P?”CP%P 5ES Foradi Ve stt eI ures for the
el ectroni ?tﬁaﬂeéﬂégdwswmféﬁma todaﬁoexé:gr electromagnet:.c

interference (EMI). This requires that an EMI shield be provided to
counteract and eliminate the adverse effects. Moreover, the EMI shielding

20 ig intended to also function as an emigsion shield; in effect, to inhibit
or stop outgoing EMI energy. Quite frequently, such semiconductor devices
may comprise a substrate providing for electrical connections to one or
more semiconductor chips positioned on the substrate. Also, a heat-
dissipating structure such as a heat spreader in the form of a cap or 1lid

25 is, in turn, arranged above the chip or chips in thermally-conductive
mechanical adhesive connection.-

{“)_ Varlous electrical components and interconnects are normally
e ‘provided on both sides of the substrates in electrical communication with
30 the chip or chips, as is well known in the semiconductor or electronic

packaging technology. 1In order to effectively screen out any encountered
EMI during operation of the semiconductor devices, it has been proposed to
provide structure extending about the chip and interposed between the
heat-dissipating 1id structure or cap and also the substrate, in ;hat

35 suitable commections or wiring is to be provided, thereby creating an EMI
shield for the semiconductor device or electronic package. In this
connection, numerous types of EMI ghields or similar types of EMI
protective structures for the electronic packages or semiconductor devices
have been proposed in the technology, possessing varying degrees of '

40 efficacy in protecting or shielding the devices from electromagnetic
interference (EMI).
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have been proposed in the technol ogy, possessing varying degrees of 40
efficacy in protecting or shielding the devices from el ectromagnetyi F
interference (EM). G00002 17 FEB 2006 WO 03/012867 2 PCT/ GB02/ OSJZZES @ @06
Patent No. 5,866,943 discloses a systemand nethod for formng a grid
array deviweoypaskage enpl oying el ectronagnetic shi el dipayeBewsshi ch a
stiffener is disposed internediate a substrate and a lid or cap structure
having a sem conductor chip interposed therebetween.. The 5 stiffener

whi ch enconpasses the sem conductor chip includes various electrical

I nt erconnecti ons between the sem conductor chip, substrate and the heat

Sﬁrefiger Or COVEls ShAtdst £ 5)e86 Dl QBLo1oBEOY | s§BtenOdnd! MENSE EQS Sértming EM
shield to pratect lgga%l rg%t pé%ka% J‘“Eﬁ’%kﬁg g%ecgpgma%gu@ghgqgfngt 13Qnaaty t he

d
el ectroni & acka 9_di f%! oses a sem conduct or

conponent 2 ﬁtaiéﬁ%i’g 15s3EntIeyd “ﬁ?ﬁ"‘&‘?‘f‘afﬁé‘l ﬂﬁ’g&raﬁﬁ % nterposed

bet ween a stsudtste havingadseni ¢radectar $5im Artenprsed rtﬁﬂea?*é"ee‘hndrbéncorrpasm ng an
i Nt @gr at edeCifefied Whiehidgacinpagieoihe esefibron@icget chirainddwdeecrions fornm ng an
integral 15.8@di0 {derHiamntt Bk aletfdsh OIFR Chtadchalctb Rl edbncatd Rrd EM )
shield- | 1ngNga: BRE etah&u Aloo DAL IRAY 1480 84N G5V RieOforatheSheREddakp Al | Y

conducti ve na e I nt d bst
structure Ef"'ﬁr"l’?fﬂd ‘i°n€ ERFE agﬂgrﬁp Sgsf%g%\ggg%}w% Bﬁgr% %gg,? grpdcth%lge

el ect ri calelgaomd@i Pigk¥®-t he conponent. 20 25 U.S Patent No. 5,761, 053 al so
di sol oses. a Faraday cage in which a cover posi tioned on a substrate and
enconpassi ng i ntegratet: 8. 8LA5H, 65¢ Clipdives 8 esmidshéustetheompaesniy of EM / RFI
to be di syjapal@thssanaP, LRLchefdBiaes heamef firelss iitagponed bhavert @ss to the

oper ati gn s%sttrgge g.t?&’hqgat %'igglbﬁfﬂﬂ 1stch$.ureP %&Nw%aseﬁangja?x ﬂzQZgzdt&ﬂ 0ses a
serm con UCt cuit chip to provide for electrical connections forming an 1ntegral
15 radio frequencies/electromechanical interference (RF/EMI) shield. In one
particular embodiment, an adhesive of an electrically'condnctivé nature
may be interposed between the substrate and the structure forming the EMI
shield as necessary to provide for the electrical grounding of the
component . -

20 .
U.S Patent No. 5,761,053 alsc discloses a Faraday cage in which a

cover positioned on a substrate and encompassing integrated circuit
components enables the energy of EMI/RFI to be dissipated so as to render
the effects thereof harmless to the operation of- the device.

25 _
Similarly, U.S8. Patent No. 5,317,107 discloses a semiconductor

device including a substrate and a cover portion having an lntegrated
circuit chip interposed therebetween, and including shielding to block EMI
energy which would have an adverse effect on the functioning of the

30 device.

U.S. Patent No. 6,261,251 discloses a wirebond package for low cost
(radio frequency) applications utilizing a complex metal-lead frame -
. structure to provide for isolation from disruptive frequencies.
35
U.S. Patent No. 5,939,784 discloses a package for a wirebond die
employed in a acoustical wave device, and which possess an EMI shielded

surface.

40 U.8 Patent No. 5,939,772 discloses a wirebond package incorporating
metal plates in a surrounding configuration which are adapted to impart
magnetic shielding to the package.



device including a substrate and a cover portion having an integr 3?
circuit chip interposed therebetween, and including shielding to E B 2004
energy which woul d have an adverse effect3on. the functioning of the 30
device. 35 40 U. S. Patent No. 6,261, 251 di scl oses a w rebond package for
|l ow cost (radio frequency) applications utilizing a conplex netal-|ead
frame structure to provide for isolation fromdisruptive frequencies. U S.
Pat ent No. 5,939, UM @ateot odes §,888,0RAgdistlosesa ai pisposiectde eeleewpt opakage a

acoustical wave device, an SSes shi e C

Pat ent No. ’5“’@‘?9‘3‘;‘?5 afley tﬁeovglmaﬁuﬁﬁ‘f@% %28\%%3' ! hn‘g8¥'§8$ 5‘%@%& ﬁ%‘?%ﬁl
plates in aena:l% ¥ @uHith ffctiodiid Glthépackagshi ch are adapted to inpart magnetic
shielding t e package. 1 7 FEB 2006 -3 U. S. Patent No. 5,838,093

di scl oses a piezoelectric el ement package incorporating a device with a

surroundi ng met al YU Py Nb. pj 936 gtﬂsdﬁa'o?ésdd QQreBBﬂ’cF‘gEMage B b Bérstnida&or

functioning of the package. U’S. Patent . di'scl oses a wi rebond
package f ordevieeemichuhngict metaldbdrmeorpthddth@gela andt alruqturg prevsting rfar EMI

t herein and structure providing for EM shielding. U S. Patent No.
5,254,871 p?lg?}fi 5 for a tape automati c bonding (TAB) carrier including an
i ncorporated or integrated heatsink and netal plate construction which

enabl es functi oni n her e M shi el di 227 583
di scl oses a wi rebH ﬁEfé‘kgéf giég g Providss éqgﬁedautﬂmf‘%%g?%&l% 1 S8hs a
si gnal shi ein@lu'&ﬁl%C raféﬁoéreﬁ{té%gteﬁrl%ﬁshﬂ@ aRNGREY PRASCahRACtibY vElith
Furt hernore, Sch horn S. Patent 4,967,315; Kling U S. Patent No.

4,323, 155; ¢neplesffunctiomingmhereefi ased EMI §ngddmgs: Strobel et al. U S Patent
No. 5, 635, 754; Marrs U . S. Patent No. 5, 485,037; Bethurum U.S. Patent No.
5,477,421; Moulton, et al. U S. Patent No. 5,371, 408; Knecht, et al. U S.
Patent No. 5,313, &L ;Patantl Nea Hi227%83 @‘scla.res a wirshorrhpaokagibaviag 4rargr4lid

each, to Sovrsrlﬁicﬁxlg ?n%%dlhze%sa(s: " sti)gena it mg Joﬁpp%%erﬁfprgttegtlf'&et H&%sthé Qnergy generated
by EML

Furthermore, Schelhorn U.S. Patent No. 4,967,315; Kling U.S. Patent No.
4,323,155; Hayashi U.S. Patent No. 5,898,344; Strobel et al. U. S Patent No. 5,635,754,
Marrs U.S. Patent No. 5,485,037; Bethurum U.S. Patent No. 5,477,421; Moulton, et al.
U.S. Patent No. 5,371,408; Knecht, et al. U.S. Patent No. 5,313,371; and Mahulikar et al.
U.S. Patent No. 5,043, 534 each, to some extent, describe various types of structures in
the shape of either electronic packages or semiconductor devices which incorporate EMI
shielding arrangements so as to inhibit the effects of EMI on the performance of the

various devices or electronic packages.

SUMMARY

Advantageously, the present invention provides configurations of grounded-lid
or electronic packages that are particularly suitably adapted for extremely high-speed
electronic switching applications, such as for Hyper BGAs, and which require a highly
efficient type of EMI shielding.

According to a first aspect of the present disclosure there is provided an

electronic package incorporating shielding against the emissions of electromagnetic

interference (EMI), comprising:
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the shape of either electronic packages or seniconductor devicesl WRER hog

I ncorporate EM shielding arrangenents so as to inhibit the effects of EM
on the performance of the various devi ces-or electronic packages. SUMVARY
Advant ageousl y, the present invention provides configurations of
grounded-lid or electronic packages that are particularly suitably adapted
for extrenely high-speed electronic switching applications, such as for
Hyper BGAs, and whiirénitizagusubstrate loif ghdiglectsicfargarde matsrind hevinEMppssiteefist aed

According to a first as of th rese | scl I re.is provided an
el ectronic %88‘&%85?@%8%%%&“{%“?%@&% ﬁ%ft g%‘i‘%ﬁ%ﬁafﬁcghgﬁog °|n0n§ of

el ectromagnetic amélesttiedlBreanduttie) ri ed ofnuouRgtdumB@hid B2ihgtmbedBdd 17
FEB 2006 -4 a i rcgi ti zed%g pstrat eng?mdi el ecturi ar,gani ¢ mat gri aIe avi ng
opposi te fistaidiy St&*’é"ccﬁ’i&?“éﬁ‘tgf a@égr,latgatﬁa Wers?ﬁrc P%}éesq%a%tﬁga Ffipgng

portion and,&Redshi®P¥cbh®PortBR of5A8 rétGatthde fRNAHCLNRI durfage;shaped
conti nuous ground band bel ng enbedded in said substrate extending

proxi mate the pers samicpndyctos ghip boingsarraaged amgaid frgportinn ofseidfishsustare
second portion of, ﬁgjrglitg'orfsetlec?r‘i'éagl?fcceonﬁﬂggéaéigzuftetﬁ&ﬂge@ Wef 6sitgnnfeld o8 said

sem conductor chip berng arranged’on sard first portron o al
surface; a filstpattionyfehidefist surfacaldfsaidomtisteite eachchbeaing electmealhe coupded togsaid
posi ti oned on .sai iyst portion of said first surface of said substrate

fi
each bei ng ¥UEMGUERS PWProupl ed to said seniconductor chip; a lid nenber

conprising an el eglid intsahtey c6MPEsIAL iad @1eFhically @bndirting nakdrR peidg afradgedson 4 ace
of said sem conductor chip distal fromthe surface facing said substrate,
said gr ountrigas @fait seraicardyctar ghig d&Sﬂn@?}!’e@evﬁ“[ﬁarc%ltfaql%§%ldo?ﬁl§3trate’ said

el ectri cal | %roﬁ@&‘ﬁé’rﬁfﬁe‘ﬁ%o@f@éﬁl@ﬂly @nheAeedift fis HRERREiAHY ttdcate ARher
substrate, 3al I'd member and "at |east one said electritally conductive
circuit mentreanged ondhel stdondtsupfaee phHeaidsubdirate, jspidt lid mefmhse and at kgagt one said
substrate s s Lo i rt an. el.ect et | [ t i I romn G-
package, a qS%BF?@nf%ﬁ%"eeFlgg{l{ffchcegﬁggggostﬁl ufc‘l?l?\?g)hgo gfs ?@eﬂrggfﬁrgécgrér}{a%b%d
bet ween sai shbsestt 66 asl ticingrartcdn glecirothagaeticdsHi¢ld torsaith electramid packagk.cceonmpdimhnt y

conductive stjffener. bei ositioned.on said,second rtion qn. the first
surface of %'5# ﬂe%%{yr@pgl?ctglgiagﬂgsgyef eé%?“%eﬂéegenggﬁéﬁwvnggﬁﬂre%’t‘%ﬁné 0
at | east ongid B nfetitiéredndctrically conductive circuit nenbers on said first
portion on said first surface of ) ) " _ .
an electrically conductive stiffener being positioned on said second portion on
the first surface of said substrate, said stiffener being electrically connected to at least one
of said electrically conductive circuit members on said first portion on said first surface of
said substrate, to at least one electrically conductive member on the second surface of said
substrate through said electrically conductive ground band and in electrical connection
with said lid member, an electrically conductive adhesive being arranged between said
stiffener and said ground band and between said stiffener and said lid member so as to

form said electrical connections between said elements.

Preferably, an electrically conductive stiffener is positioned on said second
portion on the first surface of said substrate, said stiffener being electrically connected to
at least one of said electrically conductive circuit members on said first portion on said
first surface of said substrate, and to at least one electrically conductive member on the
second surface of said substrate through said electrically conductive ground band. The
stiffener is in electrical connection with said lid member and is located proximate the
perimeter of the substrate so as to radially extend about the semiconductor chip. Aptly,

the stiffener is constituted of a metallic composition selected from a group of materials
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said substrate, to at |east one electrically conductive nenber onl¥ B 2006
second surface of said substrate through said electrically conductive
ground band and in electrical connectionswth said |lid nmenber, an

el ectrically conductive adhesive being arranged between said stiffener and
sai d ground band and between said stiffener and said |id nenber so as to
formsaid electrical connections between said elenents. Preferably, an

el ectri cal | gongpisihge topper,sdurhingms tinj chrpmiin,isiced cerbideicarbep.chiamond dtaiyn, on

the first suyrface of said substrate, said stiffener L t

connect ed tH2inless pigels mickyls cﬁfa‘glﬁﬁ}fvmgeﬁq Fl°8§1"f‘(’$'8§‘h%@§%’?38§‘5:. ca:i}wsahg%eers
on said firghteANHs! in@toRipositéshf thd makeriadr f ace of said substrate, and to at
| east one electrically conductive nmenber on the second surface of said

substrate through said electrically conductive ground band. The stiffener

is in electrical GonneghhRfimbht 'thefitdirhicds BBMBALeEHHa idfelé BE@ LAY AsteRal e
the perineter of the substrate so as to radially extend about_ the

seni conductand thei grouagt band ist pmbeddeflfianthe pubstratgsproximue the perimaien of dhe
conposition_sel ected from [ f | al . P

FEB 2006 - 55“?’8‘6%?1 §Pﬁﬁ;‘?°?%°c?§ﬁg°r°?&g‘itﬁ’r@na§§§ﬁ@‘ut ?nﬁra[é‘g?&o %Lﬁ%gg?% g%fgﬂfecr: 3}1%%%,
carbon, di agrtsd bahd anduatweat dienbtiffanes tané| the id keimbec esoaas to lierwi wtpctiival
el ectrically-conductive coating, alloys of the materials, and conposites
of the mat efanRPEIONSs heyren thase QICMEALS: the substrate is conprised of a
dielectric organic material and the ground band is enbedded in the
substrate proximate the perineter of the substrate. An_el ctr{'ecall

conduct i ve adhesi Ve lid membegéer Hemabhoandactyts fam s Prgfeepbln se @ﬁeSﬁﬂnb%md
and bet Weengrtgg? of Hagrﬁﬁe{ong:f}%#g;t%gﬁﬂeﬁj AIEARRM, 39, SfolPurh OdillR S Qebidé,Catbon,

connecti ons ween these €l The Tid menber (or thermal]y-conductive
cap) is prediemabdy titaniwe; edinlessnsteel, gickaly estamigt baviag sanc sleptricallyrgondughiyer |

al um num tin,. chrom u silicon carbi . i i i .

S um S RSk PSR R SRS mydl bl 80,
coating, al{hephalDf cérdictivg adhiesive,is andngnpawiére theodentibenduatoe chipl sod the lid
Preferably, a conpliant, thernmally conductive adhesive is arranged between

the seni contGBPE: chi p and the lid nmenber. Preferably, the electrically
conductive circuit nmenbers on the first portion on the first surface of

the substrate are solder balls and the electrical conduct Vteq menbers on the
second surface of Prefesallypihe eleckically sonsbictivesirquitgnsmbers B@d)‘e. shpgikion on the

al ternati vegerbafi AR the {ubStratt BRS Jofde? baRITRId B Rledtridabbshddb@Smbibérs GatASI C
second surface of the substrate is a ball grid array (BGA).

In an alternative embodiment, the substrate comprises a rigid dielectric ceramic
material. The ground band is in electrical connection with the lid member through the
interposition of an electrically conductive gasket positioned between the second portion
on the first surface of the substrate and the lid member. Preferably, the lid member has an
annular flange extending into proximity to the ground band at the first surface of said
substrate, said ground band being in electrical connection with said lid member through
the interposition of an electrically conductive adhesive material positioned between the
second arereal portion on the first surface of said substrate and a facing end surface on

said annular depending flange of said lid member.
According to a second aspect, of the present disclosure, there is provided an

electronic package incorporating shielding against the effects of outgoing and incident

electromagnetic interference (EMI), comprising:
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material . The ground band is in electrical connection with the Iid neqb 2006
through the interposition of an electrically conductive gasket positi oneEg
bet ween the second portion on the first gurface of the substrate and the
lid menber. Preferably, the |id nenber has an annul ar fl ange extendi ng
into proximty to the ground band at the first surface of said substrate,
said ground band being in electrical connection with said |id nenber
through the intejpp&litizédnsubbtr@d oflaeditletteial dryanio ndierial \navinghuppbsite fist end al
positioned between the second arereal pgrtion on the first, surface of said
substrate aspgond susficesy saiddirstsurfagehaying & Arshpartion aad seropd RAMIAR £ | ange of
said |id member. ﬁf&%tﬁkﬁ\gf E&dﬁcﬁﬁcﬁ 151§ Chntirfiou @%lﬂﬁ%ﬁﬂtbeﬂi SEhIRALEE
there is provided an tronic geincorporating shielding against
the ef fect snmsfald)umtg;tmtcgemmﬂmmpnodmte ted parimetantheraof angl extandinghetweqnenag |
conpri sing 028 PIM.17. .F a circuitized substrate
of a diel ecfﬁ{p%& % E‘Hétfésg ﬁfaﬁ?aa\l}fiﬁéldog%on??sgpfaﬁ(srst and second
surfaces, said flﬁsémlsouﬁdlm&e chfpvoar@ ardnigeddbn pmdtﬁmrpoam cfeeaifiksporfacegn; an

electrlcally conductive r ed C ntlnuous and bei.n ed

in said substrate?&Hf orfngeq ]ﬁ’aoé‘al‘?{gep(@?‘ﬁ“ g?rﬁ&ﬁglgf p%ﬁlltb&ggt éln%ﬁqﬁg
between sai fgt ﬁﬁﬁﬁ%f&ﬁfd fiRkp s&fac%f%aﬂ‘dl Jubltrfie ehackeingdiesricdlly conpled fusdidce;
a sem conduct o bei ng arranged on said first portion of said first
surface; a ﬁmcathdumpr@hlpel ectrically conductive circuit nenbers being

posi tioned on sai dy4f Jn%er%8{nél&998%£e rﬁ:al rcﬁﬁdt%ﬁ%?rﬁ?erﬂa{l béﬁgq BSRE &ith ©

each bei ng electrlcal y cou conduct or p; menber
conpri si ng surfaekedt said aémgcommmhxccthlpy aligtalt &onnathe tmwfa,ge daqing geid mbS@ate,s said ace

f d h
ool Ser SOnHEL LIRS P O LA UAINE A0 SRS
el Ect ricall mﬁ%laldlugt mveemtmgfac?bf azng:sdbsiratdi rsaglshaabrnnm}m rahflcae |kt eizd find
strate, | r and .a ast one, sai el ectric ndu e
i roul 1 menslerrigH S sPRRRYS W meptbepon e Tt qorda ph e st Suftfe ot S
substrate Sgllﬁﬁffute%o'agﬁ@f Opmxﬁéleawnwgﬁwgmad&@ k4l dldcRomidipdclelgcd Eipltant

package, a co I ant el ectricall'y conductive adhesi ve being arranged
bet ween sai md;dmtuoa:lb{m@uctmn adhesive bejng arranged betvrsen saidsgmigondpeter ¢hip &P’il y
conductive elng positioned on said second portion on the first
surface of g%a(iuld %ﬁlfelr?a g proxi mate the perineter of said substrate, said
stiffener being ed elbt:mcahy lcyndustine stiffeher begj positichedwmbsaid aenond postion emst
one of said elfectt

srurface o¥ said substrate proximate the perimeter of said substrate, said stiffener
being electrically connected to said lid member and to at least one of said electrically
conductive circuit member on said first portion on the first surface of said substrate, and
to at least one electrically conductive member on the second surface of said substrate
through said electrically conductive ground band, and an electrically conductive adhesive
being arranged between said stiffener and said ground band and between said stiffener
and said lid member so as to form said electrical connections between said elements, said
lid member and said stiffener being selected from the group of materials consisting of
copper, aluminum, tin, chromium, silicon carbide, carbon, diamond, titanium, stainless
steel, nickel, ceramic having an electrically-conductive coating, alloys of said materials,

and composites of said materials.

According to a third aspect of the present disclosure, there is provided an
electronic package incorporating shielding against the effects of outgoing and incident

electromagnetic interference (EMI), comprising:

{R:\LIBQ]02827.doc:PIM



conductive circuit nenber on said first portion on the first surfac1e7 EE‘
said substrate, and to at |east one electrically conductive nenber’ ‘o M@B
second surface of said substrate througlhysaid electrically conductive
ground band, and an electrically conductive adhesive being arranged

bet ween said stiffener and said ground band and between said stiffener and
said |id nmenber so as to formsaid electrical connections between said.

el ements, said |4 dirouitibest cerannics substrate Havingeepissite dirgfedndcsesand swifaaehesadd oup

of materi al onsi [ fe_ CO ' . fin, chromum silicon
car bi de, caﬁﬁgﬂfr?a&%&ﬁ@ﬁﬁ? qr?ttpé)%& oﬁ{mandzs{egéﬂncq Eeksis!l 01]i’st eel, nickel, ceramc
havi ng an el ect ri sntleptricsihdomiduvive ing-siped @bhtinipue fgraumiddard theinigadnshedded d

conposites of said materials. Accordi to.a third aspect of.the presen
i sl osur e, S éucgsgraﬁsr%r@@tz BiRITRAte At BFTITECtBh HetEs aﬁﬁ&élﬁﬂﬁﬂ%{b%‘gm sai

shi el di ng agRiRebortiBR ofEdi@Fikst sRffa@Uind RhidGeadid dupbient el ectromagnetic
interference (EM ), conprisin R U BQ 02827. doc: PJM 17 FEB 2006 -7 a

, ( . : !

circuitized cerand Sﬁtmgbmiuctﬂf@gmdwlrﬁ;ﬁ od pn gaid ifirg poinh efsaishiirskreges,
said first surfa ' I ' : | Qs .

el ectrically-con u@%l?@}ét&ﬁqnege@ﬁ%%%d% glgélétﬂ%u%@gltéﬁ%gﬁﬁs g%?\&g *g%“h%@‘el r%lesc%l%d
in said subfitst potioaxdfeaid fiugt purace rodtseidt substpate eackt Eeing blectkiohllpnoupded tonghichg
bet ween said .second p .r'giodg1 of said first surface and said second surface;
a sem condu¥YFORMERT 5% n& %r r anged on said first portion of said first

surface; a pluralitid efenfef Cohipgidingya AP CBIC hih \eectridallyl indTeERRERY-bENdUGtive
positioned on said first portion of said first surface of said substrate
each bei ng ®piesek iselasted Eupthederosp sofi matesials eonwrtingop! copRSr, alenigum; dn,
merber conp, Hréllnﬂgn,asiﬁ@&l Qhrbide, %'af?tﬁ)%n,r ufAldnY, HRAiIGNEsERNdY QM IHkEkélY Beramic
material selected fromthe group of nmaterials consisting of copper, )

al um num thaving atheleetrioally-edtductove eatibg.ddloys af st mattiriatso aed campesitesiof said
stainless s l.,..ni ckel er.an i . ' e e
coating. - ai Pagaalsy bEE aralEarhf uriBK oP Sl la i hblepP Y JRRTING Wihurtage,
arranged onfagingusaidicebstdates ahid grennd bandibemg elbitpcallystainetted nwithat deast ane

facing said suhstrate,, said ground band being el ectrically. connected. wth
at | east on%le“@f”gbi ¢qnduptiye @g‘ﬁgffcﬂ%e‘ﬂﬁﬁ@éer geﬁ??(gﬁlﬁgﬁeé)ﬁ § 'ﬁéuggﬁagﬁﬁa@mci ace
of sai d subgmbmbteandSail€ast ofle sdle #hRiricANY cahduceias tiranemember 6h e8itlrfirstalortion
conductive circuit nmenber on_ said first portion of the firs{ surface of

sai d subst rf Wesrshsurfase; ofpeaid substiateet Ao fmgRBAT @n lecsiomagaetisiyeld to said
glogict |r gﬂ'eg gg&@?«gbaa&%e;aﬁm?laﬁcéléétﬁ@éﬂ)y cERIEHES isH Feddr! l;éciﬁé‘%sil%h&g on said
second portion on the first surface of said substrate proximate the perimeter of said
substrate, said stiffener being electrically connected to said lid member and to at least one
of said electrically conductive circuit member on said first portion on the first surface of
said substrate, and to at least one electrically conductive member on the second surface of

said substrate through said electrically conductive ground band.

According to a fourth aspect of the present disclosure, there is provided a method
of providing an electronic package incorporating shielding against the emissions and
incidence of electromagnetic interference (EMI), comprising:

providing a circuitized substrate of a dielectric organic material having opposite
first and second surfaces, said first surface having a first portion and second portion; an
electrically-conductive ring-shaped continuous ground band being embedded in said
substrate extending proximate the perimeter of said substrate and extending between said

second portion of said first surface and said second surface;
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second portion on the first surface of said substrate proxi mate tg
perineter of said substrate, said stiffener being electrically c (r:?nEE,B( &6
to said lid menber and to at |east one .g_-said electrically conductive
circuit nmenber on said first portion on the first surface of said
substrate, and to at |east one electrically conductive nmenber on the second
surface of said substrate through said electrically conductive ground
band. According taragingua sémizemkctorahip being rerswged ahi sid s pertianhefrseid frst
provi ded a rre%ho.d of providing an el ectroni c package incorporating

shi el di ng a¥f445€t the enissions and incidence of electromagnetic

interference (EM positistiily hSplidlityPs O vlechriogllya conduetivé czeult snensberabr safd frst
dielectric organic material having ﬁposi te first an seCﬁnd SU{faces,.
said first pubpaced smdifisg surface of s3it subsiaienenchheing clssiriGaliy: coypled to said
el ectricall y-c S'I?d'b Ve L1 ng-shaped conti nuous ground band bei ng enbedded
in said u%esn?l?a e%g{%églﬁdi ng proximate the perinmeter of said substrate and
ext endi ng bet weenarsaigihg 8 ekid moenpher t Gooaprisings an cbldcincally seontletivea pgtosial @n a

second surface; [R\L]BOQ)02B27.dog:. PIM, 14 FERB 2 - i .
seni conduct ?.H’?a('fﬁiog B A %?PP%W&O&d&% di%ﬂd&?rian@F S;Q)lg{ra ¥ 2?1(950# géigi %@F %tg’t said
surface; pogicuh@BhmbbénPtlettaicalty coeett® vithiac babtyone @iwtridally eonductive membeber s
on said first portion of said fi rgt ,aur{)aee of , sla(ild S bstrglt?leach bei.ag
el ect ri cal | yrangggongthe secondsurfageoE s3id Subsirats 5pid: I lmreé'ﬂ’gffﬁﬂ 2195t i
conpri si ng a@ctﬁ'cag} Chifilclive CROHY FldmMtRr WRLRId akst Portton S Heafifst Qlrfacd 6 said
sem conductor chipg distal fromthe surface facing said substrate, said

ground bandsubsiratg selas ¢ inpeat anyeleciromagnelés shielfh teisaid elestronin packages ¢ peraplant
conducti ve ”‘%g&g{mF@gfs{?‘o@l%ﬁﬂix%”adhgﬁvefg@ﬁg ngggrfgeﬁ Behvth s3d! semttnAb SR éhip 34 d

lid menber &N one sal y conductive circult nehber on
said first padlidowemterfdnd first surface of said substrate so as to inpart

an el ectromagnetic shield to said. el ectronic.pnackage Lant
electrically Conda%%“i‘%“%ﬁ‘h%@?‘&‘ga Desghgueiriesh %Berbo ﬁ%%ecé&ﬁ@ﬁ&é@%o%ﬁ%ﬁator
chip and sgirthckiof saEaBstrate RAidRSisfehérdbringoeledtriedl Bodannedttd Yo atdaabtione vsaid
stiffener on sajid second portiqn on the fslgidsi' surface of, ids bst{:at.g,
sai d stiff esleptrisallygondustive piseii rembenscan s figst portjon.Qn said dirgrsutiapeof sai

el ectrical m&g&@y b Rabt SrfetdibetABATREEShdREeinembly 6/ tRPEddRd saffabsdidr st
surface of sail Substrate, to at |éast one electrically, conductive nenber

on the secosubstrateithroughaidalastrically sonductive Brovnd hardhiaad & Bicelpgtagal connection
conductive graunth RAMemBl ah 21dolticeli§ Ebhiibe GARARR! bélfg arranged between said

stiffener and said ground band and between said stiffener and said lid member so as to

form said electrical connections between said elements.

In one embodiment, there is provided a semiconductor device comprising an
organic substrate or chip carrier, wherein a lid of an electrically and thermally-conductive
structure is attached to a stiffener which is interposed between the perimetrical regions of
the substrate and the lid, and wherein an integrated circuit or semiconductor chip is
positioned between the lid and the organic substrate, while encompassing the stiffener,
and includes an adhesive between the chip and substrate which is of a compliant,
thermally conductive nature so as to promote a good thermo-mechanical connection of
good reliability between the components. Arranged embedded in the organic carrier is an
electrically conductive ground band so as to extend around the perimeter portion of the
carrier and between the top and bottom surfaces of the substrate. The stiffener may be
attached to the substrate by means of an electrically non-conductive adhesive material so

as to cover the active circuitized area on the chip carrier or substrate extending about the
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with said Iid nmenber, an electrically conductive adhesive being ar r@@ggj
between said stiffener and said ground band and between said stifféen éqqé
said lid nmenber so as to formsaid el ecggical connections between said

el enents. In one enbodi nent, there is provided a sem conductor device
conprising an organic substrate or chip carrier, wherein a lid of an
electrically and thermal |l y-conductive structure is attached to a stiffener
whi ch i s i nntgpnetdirdt ekipnatd evitheari slettrically-comrlyictives adliesivehmateriblsextendngnd
the lid, and erein an integrate i,reuit or, sem conductor chip is

posi ti oned ‘b‘@fw\gh?eﬁ{o? qudvhy ‘Stqﬁ‘g’egiiﬁffﬁ’i‘ithe ‘{Pﬁg?tteate, whi | e enconpassi ng
the stiffener, and includes an adhesive between the chip and substrate
which is of a conpliant, thermally conductive nature so as to pronote a
good t her no- mechalni ezdtheroembediment, dhe chirp gasrier j absubistrgtepapyeomprise a rigid
conponents. ran i o) i rLs i : i I
conduct i ve WSHRCRSeT ERLER, 4 Bal RAHTNHORPLIAES ol inBcBRMEIET Y,
carrier andcHiethwergh theéntenpediarg of sblidemballsrwhicle magfbetenebeddéd inr &t endeifile An

stiffener bhe .. att ed to the substrate b ans.of. an electricall
non- conducf&%‘ﬁ“%%gﬁl‘%ﬁwmﬁcﬁp‘?‘g’ve iéc{’ e o%eﬁeﬁt(sédla%{’%{% & é{ﬂlé‘t‘llrzeeés
area on t hesypBhRp6sddr drtthe @hipSatisis lcahgecead! BNaleas eostitableedielectric adhesive. A
[ R UdBQ 02827. doc: PIJM 17 FEB 2006 - 8a integrated gircuit chi and with
an el ect ri cefndyctivsrgraend handaafemnedprapimals He RERMEHEih ghe PG 491'@5‘5“366‘?1_65
band whi ch j,syeraddad ithertile aal Owith %SiE(l:\I/hn g@s‘k@i Rerel&tROMly BductiRe naflird

carrier or substrate may conprise a rigid <ceramc elenment nounting a ball
grid array inB@%nnectirigthe gramdrwithi the deatelissipatiog lidorgap striguten The ground and

ellect 11 cal | SPaRieRn ey proboll, ot G B HECEAL ehf ARy B by

structure, ghieldfoHrhe enreaaengamdnne chip and i s connected by nmeans of a
suitabl e dielectric adhesive. A conductive ground band is fornmed proxinate
the perineter in the ceram c substrate so as to be enbedded t herein, and

with an EM gaskefy ?ét otkdrr éraBddidet9 TR Gidi Ve caRisthcturd Hagr BORNE Wepargliige
ground with the heat-dissjipating lid or_cap structure., Tq';r gr un(f; band

conponent f & aflgesunerdion cwhitdc eleeficallyt Icommameaes Yrithg t Fﬁk?»’eil d WHRE e
an EM  shi ﬁhﬂlr{gﬁ??ﬁ% ke dnldSin@hé g@ﬂﬁgﬁptareald}' t}{'@‘i:eﬁ]ﬂ{l?é B§¥st:arEPOF SRR of e

lid or cap stru ave a depending annul ar ange port’ion which

el ectri cal | EMicdhesive avieseasi inhthe tpeecedingdemebbdiinenty gathérothan rag adhesiye dhatel ivand

in the perineter are f t.he ceram c substrate by nmeans of an EM
lekefsTEMlEE

adhesi ve, wHBP8¥ edi ng enbodi nent, rather than an adhesive
there is

The rigid or inherently stiff nature of the substrates utilized in two of the above
embodiments, such as a ceramic chip carrier, eliminates the need for the provision of a
stiffener structure as is required in connection with the less rigid organic substrate or

laminated chip carrier of the first embodiment.

Accordingly, it is an advantage of the present invention to provide a novel
electronic package arrangement incorporating EMI shielding comprising a stiffener
positioned intermediate a substrate of an organic nature and an electrically conductive lid
or heat dissipating cap between which there is arranged an integrated circuit chip
encompassed by the stiffener, and wherein the substrate is provided with ground
connections for producing an EMI shield, with a ground band being embedded in the

perimetrical region of the organic substrate.
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enpl oyed an EM gasket. The rigid or inherently stiff nature of the
substrates utilized in two of the above enbodinents, such as a cb?éﬁBQmm
chip carrier, elimnates the need for thghprovision of a stiffener
structure as is required in connection with the less rigid organic
substrate or lamnated chip carrier of the first enbodi ment. Accordingly,
it is an advantage of the present invention to provide a novel electronic
package arrangenent incorporating EM shielding conprising a stiffener

ositioned interngd i
gl ectrically congﬁ @bg ??%P%g (grtg} %‘eg@itgé ﬁaﬁcﬂéghgge V\g@% \?\ﬂrm 5 ere IS
arranged areleddiondy @hddgelcrfcmet typhi descritedoomapssng by EMH barief euancndemtqor
EM ohi el d. nGimedi bl SR banti byt IR FEqREebr FRTT FBEE (B fen
of the org %b@lsﬁ)‘dbﬁ%@lé’ctrohﬁ Jabk B H Ut pe deeribEd Merdih domkpraitiiOar B shidld

further advantage of the present 1nvention resides in the provision of an
el ectronic ﬁoagkfagmgcﬁr erhided B edergir i bed conprising an EM barrier to
incident or incoming EM energy. A still further advantage of the present
invention resides in the provision of an electronic package of the type
descri bed herei n Inoops |emhtogna¢nt,Elsl‘Iere; hs qudvxdéd)ranomtgmemgnbmlecvh timpartENAMI

ener In enbodi nent vi ded ment S
I e ol HIORE 1 A emeopCr e Ral Y el Porgba VR Al selBrE 2
EM gasket inferpdsed depasaca b@hﬁﬁﬁ@b&tr@ﬁrmﬂ@ lsamldsdhwddegﬂoandmg whigesdinstied el
groundi ng wi res i nbedded r oxi n&te t.he perineter thereof, and I’OVI qbn%

for el ectrimaximate dhe parwster Jhereqs (a aprowélgqg qreelpstgedy mFFé%Rm’GF Spat
cap struct %@ﬁﬁﬁqld"bgﬂbaﬁdﬁﬁgﬁnﬂ dag stléade a Wwilkea EMpéﬁdl a8y ot theBSRHRE.

enbodi nment ere 1s provided an el ectronic package or sem conductor
structure which incl udes an EM adhesive interposed between an annul ar

dependi ng fl ange d

conductive W ri ng]91 E}t‘f&e&g‘bﬁafé&?’% g%cgg g%bé{o itei g{r)lld eggﬁﬁogﬁ% g}utkég% al |

grid arr ay @mle@dhotof etruotare Whiok rmblms caanMI: ndlesiveiihterjosed betwakbh iap ahnuiar o)

as to pro e a hle|df0{ 1 he cture aLE\l IB%OZSZ? dt PIM 17

FEB 2006 qygyx E% ge on a hea dlss1pat1ng d%r cap, electrically conduc e wiring
embedded in a ceramic substrate and connected to a ball grid array so as to form a
grounding connection with the metallic lid, so as to produce an EMI shield for the

structure.
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9 BRI EF DESCRI PTI ON OF THE DRAW NGS PCT/ GB02103436 The present invention
Wi Il now be described, by way of exanple only, with reference td7pF|§B‘ gqog ed
enbodi nents thereof, as illustrated in 5 the follow ng drawi ngs, in which:
Figure 1 ill ustrates general |y diagrammatically, a first enmbodinent in a
partial cWOI¥IBEZt| onal representation of a sem condRGIHFBOYEMRG e,

I ncl udi ng an organi c substrate and a stlffener structure enployed in 10
form ng a grounded EM shield; Fi gure 2 illustrates a second enbodi nent of
a package with a ceramc substrate incl udi ng an enbedded ground band
electrically communi catlng W|th a lid through an EM gasket to forman EM
shield i I THE) DRAWZN and Flgure3|IIustratesath|rd
enbodi ment of a sem conductor package simlar to'the second enbodi ment but

glt gl:'t f! le a”r EMﬁaaﬁl@%‘;Vﬁ;@%&Qﬂﬁ%m pé dgs;c?!sﬁ'éa | i}t RdyPOS B Ween

i u ri y am ¢
subst r at e “&d 5B FFHRTEPTS &° €Ap eSr%d E%%Q%Esaé\lgf' latrLﬂ‘a}eci:%l'HE
| NVENTI ONtRg §orlevipasirawinos. tRapéch s d| agrarmat ically represented a 25
sem conduct or package 10 conprising an organi c substrate 12 (which nay be
constituted of mghaMm nal@kraed geferallye gigr@thaticatlyi ta ¢hisp empodimampter posed
bet ween tRheg C .&1414c§d§955e59§.t0ﬁa11Zep'i"l'e@enﬁéﬂibﬁ-th&a sehidekdubedr] mackége, as i s wel |

known in the Lechno Wi Gl P 8 RACARS M @fploPedn under fi l |
mat eri al ﬁ Agr}lra %jcg‘ggg%\zelthedchlﬁ 14, opposite thg side facing the

suBgtratef°T§ngénﬁ' n%ﬁn Fisdial Iy outwardly of the chip 14 is a lid or
heat - di ssi pating cap structure 18 of an electrically-conductive materi al,
for instance, stichreas Pilnstpaes|d atqord erbrodmasett 2 FREHEAURFE @i n, chrom um
35! si | i COreramaé Bisltrat@asiedniingiaanaheided arawidcban tfieetirdetlily cal | y- conduct i ve
coati ngs, cBhduAVatBR0wEaNPosd kivdash bhameGhskane the 4 kar sweldris ael | known

in,the te%@[&%h:?&)é;orv‘ﬂcﬁ?ge' Ssadttached to the chip by neans of a
t hermal | y-conducti ve conpliant adhesive 20 in order to pronot e good

Figure 3 illustrates a third embodiment of a semiconductor package
similar to the second embodiment but utilizing an EMI adhesive rather than
a gasket interposed between electrical ground wires extending
20 perimetrically within a ceramic substrate and a conductive cap or lid.

DETAILED DESCRIPTION OF THE I IO

Figure 1 shows a there is diagrammatically represented a
25 semiconductor package 10 comprising an organic substrate 12 (which may be
constituﬁed of a laminate) and an integrated circuit chip 14. Interposed
between the chip 14 substrate 12 are suitable solder balls 16, as is well
known in the technology, and which may be encapsulated in an underfill
material 17.
30 '
Arranged above the chip 14, opposite the side facing the substrate
12, and extending radially outwardly of the chip 14 is a 1lid or
heat-dissipating cap structure 18 of an electrically-conductive materia;,
for instance, such as but not limited to copper, aluminum, tin, chromium,
35 silicon, carbide, carbon, diamond, ceramic with electrically-conductive
coatings, alloys and compositions thereof, and the like, as are well known
in the technology, which is attached to the chip by means of a
thermally-conductive compliant adhesive 20 in order to promote good
thermo-mechanical_reliability in their interconnection, the adhesive being
40 essentially of an electrically non-conductive or low-conductive nature in
composition, such as being a silver-filled adhesive which is both
thermally and electricélly-conductive.



t her nb-mechanical reliability in their interconnection, the adhesive being
40 essentially of an electrically non-conductive or Iom#conductlvehk&H&RMB
in conposition, such as being a silver-filled adhesive which is both
thermal |y _and electrlcally conductive. 17 FEB 2006 WD 03/ 012867

PcT/ GB02/ §3UBB1BY Positioned to extend al ong the peri BREFEIZ034gi on 22
intermedi ate the |ower surface of thgylid or cap structure 18 and the
upper surface of .the organic substrate 12 is a stiffener menber 24 which,
inits plane, may be essentially of a box-shaped configuration with a

central opening 26 5 extending in spaced rel ationship about the peripheral
extent of the cRPPtIoPAY EPHEted piomfdie msmbRiErad 4 sedsr B 1Bregeddrt abl e

el ect ri calthy-lenerd senfiage of rike eiif i, cap aidugure 38t 4nd thedunper wurfacelio§si pat i ng
cap 18, bybhbeirgghicCcomstirateitiedisod sthifen@t senbat 24 adiaet id otd pldner eapabove, of
bot h net aldel &ssetid11308r AR sHaped QOHFQGErat ASwi tH € cdrta10bpdadily 8§ ruct ure 18

| s fast e”ﬁ@t&&i&go ih NGBSl Ief &%Bsrﬁé 2?@&9‘&9@ Lﬂ%héﬂéli LPAR! §f Qs 20

betwoen e Lk e N S S ol e v

el ect ri cal"@yeHeh- EGHAYT P Ve ]éﬂrﬁé‘sﬁ‘% dlAF’tPéF‘r'Fﬁt‘?aPe’I“y b H%‘nédhem ve 28 may
be el ect r iaeatiputed rpic thedmatierisd s st sqyr farith dgredinelipve ncé oot meddict i ve

el enent s tandfrmohmeasllid Tompadttioche.al THealin beluweetricheests {4 easfendtltol i d 18
anduet he sustdiai@nd 24 TREGRNRAE | inCerpbsR 16 of NG QefaAbL1gURsdUEIR 12 My
;;‘;' U?g E’J&Eﬁ*"% 2613 ngxQQECiE' %@ratsg ttggragﬁ’ésg% pDBekS tl]:@’chﬁ:um 8 F%;I |

hl bat ed SRR IG AR sheRi bheltnd ffa destem iy e BRI 0 Y )

as)is wel 2RS¥ MirerrEived¥nbbe GG‘S‘FSiY:‘errB%d‘ﬁéd’el‘Hef"rféca&rl%a al ong the

peri met er ngh-cohductivgabitcrzoybdedrwith internpk canquchiyesHapeads deeferiatal ground
band 32 exlledndic] pehvieemechhthet opifnesunf ade 10fantihdeonpativiate sabstrat e and
the connections 30 at the opposite surface. The attachnment of the
stiffener 24 toplNgdobfleOfiaeaft &l o;%im@ﬁﬁ;%&a‘%@%ﬂﬁa?ﬂ&%&ey, is an
elect i cald ¥ CoNuEkye, adNESLYS DR Eladls 18N 0.0l LOE RBOST Ly ST de Of Lhe
stiffener faci 6sxfBr at 6 el ectrical i%anoncon t1've adhesi ve 34,

such as pyPot ﬁk‘g"“%?ﬁw 5‘6\7§f3§’ ?ﬁ&“ 30, only schematically indicated, and

which form electrical interconnections with the chlp 14, as is well kmnown
in the technology.

Embedded in the area along the perimeter of the organic substrate
12 is a ring-shéped electrical ground band 32 extending between the top
25 surface of the organic substrate and the connections 30 at the opposite
surface. The attachment of the stiffener 24 to the 1lid or cap 18, as
described previously, is an electrically conductive adhesive material, and
on the opposite sidé of the stiffener facing the substrate, an
electrically-nonconductive adhesive 34, such as pyrolux, which covers the
30 active circuitized area on the substrate, and a further electrically
conductive adhesive material 36 extending over the ground band 32 on the
upper surface of the oxgqnic substrate 12 so as to form an electrical
connection with the stiffener 24, whereas the ground band at the lower
surface of the substrate electrically contacts the ball grid array 30.
35 The internal electrical circuitization on'the substrate upper surface has
a connection 38 formed with the ground band 32 and one or more solder
.balls 16 on the perimeter of the module,'thereby resultingly creating an
electromagnetic interference (EMI) shield for the entire semiconductor
package 10, shield against outgoing EMI energy and also forming a barrier
40 to incoming”or incident EMI energy.



30 active circuitized area on the substrate, and a further electricall
conductive adhesive material 36 extending over the ground band 32 0h7tF¥f(B 2006
upper surface of the organic substrate 12 so as to forman el ectrical
connection with the stiffener 24, whereas the ground band at the | ower
surface oVOOHMMSThstrate el ectrical ly contacts the bAROT/GROIMMrray 30. 35
The internal electrical circuitizatiop on the substrate upper surface has

a connection 38 forned with the ground band 32 and one or nore sol der
.balls 16 on the perinmeter of the nodule, thereby resultingly creating an
eI ectromagnetic interference (EM) shield for the entire sem conductor
package 10, shi®tHoWhaiifstestregdemysEMeoniRt § part s 8% ety e barri er
40 to i ncmiwgs évresnef deviceENP kuner &y thd TeFEBLRP0E L \A® OB/ L2887

PCT/ GBO2/ @34 36vabtagiotd @ugingenient @8 mBa R oliddchdna si2cenbedizapilitiifn feovi di ng EM
shi el ds f QkganY@rlsidtSatey PEIn AommBY 4SS u&hkmmimnwwe,ﬁmom%s it is the

spegific ot AV ANLAUSN Syl i ANGRIEAG,O e 15 B OUBELDANGL AT AIBGIdEd

within th th% e 12 1 h communi cail on W ner
e LA E DS e, Loeky ST Sl oD M LD B cRLLLLEer 28,

i s parti cGrgicey vhighf gxet pWrEerdy belrg seatymiptid Ypehedtedrelemng appl i cations
of sem conductor devices which are currently being contenplated in the
technol ogy. Refmieidigy MW tbhkhabadthedt serigwé 2FoQuhe dfavdhigst, i drawi ngs, in
10 ,6hi s I@ﬁisamanéehechétatfliﬁa@f ubllilibdZ €4 thdd elihR1RAP QA MBALe @fnaki gure 1 has
been el i mb@ t@ﬂmﬁaﬂe& hi‘{. tﬁéﬂaéﬁs&ﬂt‘% éhoc&n%QPJe Saeﬁgﬁ.‘d rdefid CEram c

mat eri al nd nse %.}' % not necess %t 31 L%h ot _a < stiffener

nenber ; tﬁ% §f’? %nsﬁ ARG AITE, BNt 18T 6Vl (?‘bsecf 8 Properti es of
cefam ¢ nBEREF plthe Fhitigeqs, etil"lé iﬁP%‘\?P‘i}thPr@ﬁ{féﬂl%"ﬁF Praﬁerth‘ise@? ated circuit
chip 42 i seragi¢ apeprdialon an upper surface of the ceramic substrate 40, with
thes interposition of solder balls 44 which are enbedded in an underfill

material 46. A dsi th @he Beaios S@ioRalehdak ARt ShEteatdibcuid&nipisahisext ends 20
radially Qyéa\A@éﬁLa/ anup},&es&%wGﬂtﬁL ik rb%ﬁstQLtetb&‘ m‘he@{eat ed circui't
chi P 42, nterpos:.g:honl gf & récsnt: Ibta s 94 WIliC%n el & édegql l% Codg E.I ve materi al

material 46. A lid or heat-dissipating cap structure 48 which extends
20 radially outwardly of the peripheral confines of the integrated circuit
chip 42, and which is constituted of an electrically-conductive material,
such as has been described in connection with 1id or cap structure is, in
electrical communication with a ground band 50 consisting of wires
embedded within the peripheral region of the substrate 40 and extending
25 between the opposite surfaces thereof. An EMI gasket 52 presenting an
electrically-conductive path is interposed between the 1id 48 and the
upper wire ends of the ground band 50, the latter of which is embedded
within the substrate and is located along .the perimeter of the latter,
whereby the gasket 52 may be adhered to either the 1lid or the ground band.
30 The lower end of the ground band 50 is in electrically grounding
connection with a ball grid array $6 on the surface of the substrate
distal to the chip, and further electrical connections can be provided
with the chip through one or more of the solder balls and the adhesive
extending between the 1lid and the groﬁnd band wire ends at the upper
35 surface of the substrate 40.

With regard to the embodiment of Figure 3 of the drawings, which is
substantially similar to that of Figure 2, in this instance, the
electrically-conductive cap or lid structure 48 is equipped with a

40 depending peripheral flange 60 having a lower end surface 62 in close
proximity with the upper surface of the ceramic substrate 40. Hereby, in
lieu of the gasket 52 of adhesive material of Figure 2 extending between



such as has been described in connection with lid or cap structure is, in
el ectrical communication with a ground band 50 consi sting of wi r es Tdntfd sl
wi thin the peripheral region of the substrate 40 and extending 25 between
t he opposj aces thereof. An EM gasket 52 presepti
electricak*ﬁ?@gﬁ%uctive path is interposed. between tﬁébgﬁ%ﬁQQGand t he
upper wre ends of the ground band 50;,the latter of which is enbedded
within the substrate and is | ocated along.the perineter of the latter,
wher eby the gasket 52 may be adhered to either the lid or the ground band.
30 The | ower end of the ground_ band 50 is ip electricall r oundi ng
connect i o PRiHe T *HERTe @?itﬁ‘e arf &9 58 FRPThEITELTIASE Ui ?%ég'? Bstrate

di stal to shesddedigpoungingd ($0¢ Hépreeteotilileed 2% GherbEtdadhs cerdnciEe fMbvi ded

wi th the clihgeivéreeugiictoatscorommoricatsd ¢ilth atoleder obalokf stharsblddrebaddhesi ve

ext endi ng daeinseitedd€ed kclecamt oh e GhopiAE d3atrd covm #n emdsnirtat he upper 35
surfsace ofgt-RRuSHBEHAAL €0 48at i tthe FRBRM i flerded JehiighrdROingnt of Figure 3 of
the drawi ngs, which is substantially simlar to that of Figure 2, in this
instance, the electrically-condyctjve cap or |i tructure 48 is. equi pped
W th A 40 depentYAG eI EBHeFE RMImOn Aa0 et Shabe ditirchreibe 60”1 n
cl ose pr@epimrtgf Wi RukehErtapérits of tag dagruy gEbCERRf c PEB% Fat e 40.

Her eby, i righlyeceffeftiveiEM]abkad G2bafriedhespundimntier patlirepagkageioe 2

extgndi ng dericorR@idtd’ stB3 QD GEn¥RLY Jelkd P 6r kel CIiEBOA, 03 dmikating | ower

surface Ofupf RQrddifly 3NH bl 5P MORINGNEE QlerdEnddBhdePOe by tneMbedded
ground band 50, there is,utilized an electrically conductive EM adhesive
64, whi ch al'SG conmuni cates With at |east one of the solder balls 44 and
i"nzegrated circuit on the chip so as to forman EM shield 5 structure
simlar to that in the enbodiments of Figures 1 and 2. Advantageously,
ground bands which are enbedded in the perinetrical region of the
substrates 12,40 of the various enbodi nents, provide a highly effective
EM shield or barrier surrounding the entire package or '10 sem conduct or
structure, thereby reducing or even conpletely elimnating any outgoing
EM em ssions and i ncomng EM energy encountered during the



operation of the npbdules. 17 FEB 2006 -13 We claim |. An electronjg 006
package incorporating shielding against the em ssions of elect romagnegpcz
interference (EM), conprising: a circui-ttid3zed substrate of a dielectric
organi c material having opposite first and second surfaces, said first
surface having a first portion and second portion; an

el ectrical Igvconductl ve ring-shaped continuous ground band bei ng enbedded
in said sub¥eeaimiext endi ng proxi mate the perimeter of said substrate and
extendi ng between said second portion of said first surface and said
second surface; a sem conductor chip being arranged on said first portion
of said first surAacelecaoptupadkagy dicosoeatingi chieldmg oapdinst | the einissions of
menber s bei‘[a‘g 05|t|oned n salg &lrst portion of said first surface of
sai d subst r SFETURIFRCHE e %F’é&et( ML OPPESIHS! ed to said seni conductor chi p;

a lid menber conpyg bﬁbﬁiaz@smse%rdfcaadnlehécm@rtsigﬁhé YitaterRl %hﬂg gbélk B¥st anged
on a surface of said sem conductor chip d fromthe surface facing

sai d subst rggcend sufages, gaid fhet safaee baving)a Brstportion and yecondpedioad with at
| east one el ect f'ﬁ?@%{m&ﬂ%ﬁ@d&@ﬂ%ﬁﬁ??}?a e chADARY: ¢ uhﬁ%aﬁg%?@glﬂxj{eda&ff of

sai d substrate, sal St one sa el ec

conducti ve i sa:ldlistubstmtbemtendlrgapmximatstthpqrmnmtnroéf tdié dubstsdte smdf extendidg
said subst e SO st0| art .an ctromagnetic shield.to said

el ectronic %%W%{b%al ﬁeCSquBg’F’é’HtOfs%{ﬂg{r%IS&gOﬁ SPAY SECOMUTIAC% adhesi ve bei ng
arranged between §§dnﬁic61ﬁmc&@ REpBepig srhinged oMl said fird pbittbnrorhidrfirseyiefaded)
electrically conduc ve stiffener bela posi.ti oned on sajd second portion

on the first sur? Regalgy of gleptaeally: Bc“"§aﬁ‘¥9u§tm?f¥1€?¥§rbe%| pR§Itoned on s | y
connect ed t frsPhort@AIf seiaeﬁrspﬁur?a%%f%hﬁcstubupﬁé L:ychggaggia%btﬁ%alw ESuIdd fRRET S

on said first portion on said first surface of substrdte, to at |east
one el ectrlﬁﬁmlpmd@éi‘mehmi ve menber on the second surface of said substrate

through said el ecf flhg?e{x‘tk%r%&ﬁlgﬁglké\éﬁe cfe}%{alﬁ?' gl{ilﬁlcﬁ%j lgﬁhéaﬁ'%ﬁed i ng

connection wth sa an e conducti ve
arranged betunface ofadl seicofiduver clhiypl dMald&gnmhackutfam fam:g bad vsabstraigi wid

SIS E RN, S O K G I TR
wher ei n sai grailged banhe séconld Gutaeslof PAi@xsLbERac, shidl IREfef®EL indht Rasttbne said
substrate Seole&gcglloy E(?n(gllugtll\lzeycgﬁlte pn%m%%? g}l ssaladI grst portion of the first surface of said
substrate so as to impart an electromagnetic shield to said electronic package, a compliant
and electrically conductive adhesive being arranged between said semiconductor chip and
said lid member, and
an electrically conductive stiffener being positioned on said second portion on
the first surface of said substrate, said stiffener being electrically connected to at least one
of said electrically conductive circuit members on said first portion on said first surface of
said substrate, to at least one electrically conductive member on the second surface of said
substrate through said electrically conductive ground band and in electrical connection
with said lid member, an electrically conductive adhesive being arranged between said
stiffener and said ground band and between said stiffener and said lid member so as to

form said electrical connections between said elements.
2. An electronic package as claimed in claim 1, wherein said stiffener is located

proximate the perimeter of said substrate so as to radially extend about said

semiconductor chip.

[RALIBQJ02826.doc:PIM



sem conductor chip. [R\LIBQ02826.doc: PJM 17 FEB 2006 -14 3. An 17 fgp 0
el ectroni c package as clained in claim1, wherein said |id nenber conpri é(g@
a thermal |l y-conductive cap selected fromlgkhe group of materials consisting
of copper, alumnum tin, chromum silicon carbide, carbon, dianond,
titanium stainless steel, nickel, ceramc having an

el ectrically-conductive coating, alloys of said materials, and conposites
of said mat¥rial sAn alectpnie packagens elaisaskingdaims!, athergip gaid Midanembsr comprises n
said stiffengr .l [y L (paw t he
group of me't gnrelrrg?ll)‘;- g@ﬁ@.‘éﬁ? Sgg%tg%p@ﬁ tﬁéagﬁogl?%&hﬁehgg %ﬁ%lgfriﬁt’%%f fcé i con
car bi de, cailiaihunti timyoetdomiving,asilicon catbadenlcasons démhond, nitarieh, stagtlessi steel,

havi ng an el.ectrical|y-conductive.cqating, .alloys of said.materials, -an
conposi t es Wekelseamis baving an CEC?%‘?ﬂ&c@E&CHXF cco%té‘},g&:fél@'%gf é‘l‘lgilﬂﬁtﬁnslﬁ %ﬂ‘gi m
1, wherein gaigdsRéstishidaahtesialgonductive circuit menbers on the first

portion on the first surface of said substrate conprise solder balls. 6.
An el ectronic package as clainmed in claim1, wherein said electrically

conducti ve 4 Tenbes s oRBubdlE padGaeds SHIMr RimSEivherdlh kit i Fofdediaufedal |

nme
grid array ‘t'BGA) ctronic package as clained in claim1, wherein
sai d subst raft ® metalfic | @ewpoaitioni wladtedi Fbmcthei grove rodmaterials enonsibtings af goppesund

band being i.n el ectricgl connect.ion with sai.d |4 L hr h

i nt er posi t i BN, in, Shromiy ljogrh St \FATO Qéﬁg”%gﬁﬁ%‘r%‘gdg%?ﬁeg?}dt he
second por thigkel OferhfiR havigd ab Widcaicallgfcofidictive whating tatlogndf sait dnhtedalsearhbr .
8. An electronic, package as .clained 1n claim7, wherein said |id nenber
conprises @MNositesRfispl pladslei ve cap selected fromthe group of materials
consisting of copper, alumnum tin, chromium silicon carbide, carbon,

di anond, titanium stainless steel, nickel, ceram ¢ havin

. . . ) ) g an .

el ectri cal | %- condde elegtsonie nackage anelpimes iprlaim; o whetein said slectisally eondyetive es
of said mat cq{c'uﬁlrﬁem?qﬁrs oR thd g&& E)Bﬂio% K306 Arfald 6f SRd situraledofpRise YHBEST N
a conpliant, thermally conductive adhesive I's arranged between said
sem conductlmllschip and said lid nenber. [R\LBQ 02826.doc: PJM 17 FEB 2006
-15 10. An electronic package as clainmed in claim7, wherein said
el ectrically conductive

6. An electronic package as claimed in claim 1, wherein said electrically conductive

members on the second surface of said substrate comprise a ball grid array (BGA).

7. An electronic package as claimed in claim 1, wherein said substrate comprises a
rigid dielectric ceramic material, said ground band being in electrical connection with said
lid member through the interposition of an electrically conductive gasket positioned

between the second portion on the first surface of said substrate and said lid member.

8. An electronic package as claimed in claim 7, wherein said lid member comprises
a thermally-conductive cap selected from the group of materials consisting of copper,
aluminum, tin, chromium, silicon carbide, carbon, diamond, titanium, stainless steel,
nickel, ceramic having an electrically-conductive coating, alloys of said materials, and

composites of said materials.

9. An electronic package as claimed in claim 8, wherein a compliant, thermally

conductive adhesive is arranged between said semiconductor chip and said lid member.

[RALIBQ]02826.doc:PIM



circuit nenber on the first portion on the first surface of said sup;ztpq;gtzguﬁ
conprise solder balls. 11. An electronic package as clainmed in claim?7,
wherein said electrically conductive nernger on the second surface of said
substrate conprises a ball grid array (BG). 12. An el ectronic package as
claimed in claiml1, wherein said substrate conprises a rigid dielectric
ceramic material, said |id nmenber having an annul ar flange extending into
proximty tt.the gn@mquomibmgclsagplaeckaim@c? insnlaifmal avhstein said elegisival ncendustiy ¢l
ground band .bei.n in electkrical .conn i i e PN r

the inter po¥f% ‘to’ﬂe'g}’era%n &eefirtsh’%lglopf netglg rﬁlgsrt}cs\tﬁ%%ge g@%ag% ise\ll%tgﬁ}%{%ﬁpé—fsg SBddP
posi ti oned pgisween the second aereal portion on the first surface of said
substrate and a facing end surface on said annul ar dependi ng fl ange of said
lid menber. 13. An electronic package as clainmed in claim 12, wherein said
|1 d member 4 £OMPY h§Rfecftohid pallblgh s EANAEH NP ARIRALAGAE¢ILERAL) Bondiicayd oOf
materials consisting o copper, alumnum tin, chromum silicon carbide,
car bon, di amember on therseeond sutfacanodfseid substeate comprises e ball gridraayKBGAg an

el ectrically-conductive coating, alloys of said materials, and conposites
of said materials. 14. An el ectronic package as clained in claim 13,
wherein a colpl i aAh eldctrenitelatkagecas etaimed wie claithd s imhereirssaid substretd dostprisema

sai d sem conduct.ar chip and said |i nber. 15. An el ectronic c S
clainmed in Egéi%‘%i‘“éf‘c\ﬁ/ﬁ@%ﬁ’ﬁl aly Séﬁé@f@?’&’bﬁ VVI%WFB\%BB#F %’ﬁ?‘f&%ﬁ%%rs
on the firshroRphiy RNtHRErbRRI fihg & thSffst s@facelofsaiddubstbsaé,rsaidegroaadrpindskeing
sol der balls. 16." An electronic package as claiped in claiml erein

1. m ,
sai d el ect rincelpctaed hepngojien wighheaid idgRember thraugh dhe Iiterpestion Oé ap glegtpigally 4 e

conprise a pald,Q¥d g%}%gv?%ﬁ@x%]z posi]tyoneé\%eﬁil&gttﬁ&’ @E&nﬁ%@? DoltOs1P teAtitsh g

shi el di ng agal nst t ects of" outgolng an I nci dent el ectromagnetic

i nt er f er encsurfdERof said owlpstratsi ang:a faging eBdFOEB2®NnGais AdMal dererding g ge ebsaid
circuitized,.gubstrate of a dielectric organic material having opposite
first and Bigbcﬁ[&]’e%urfaces, said first surface having a first portion and
second portion; an electrically-conductive ring-shaped conti nuous ground

band bei ng edded jin said substrate .extendi proxi nate the rineter

t her eof and?ggt engpnﬁleﬁté?%é??cg%ﬁcdasscg%‘m’?& B’or"ﬁg‘?}nigﬁ Wg'gfea“ fﬁa}dsﬁﬁsmep'ggé
and said Seé&ﬂﬂri&'s‘raftﬁéx%all?'-&ﬂﬂﬁ&ﬁﬂé(ﬂdpts@recﬁhiﬁbnbﬂieﬂgoﬁﬂi b AgRstialcaBisting of st
portion of said first surface;

copper, aluminum, tin, chromium, silicon carbide, carbon, diamond, titanium, stainless
steel, nickel, ceramic having an electrically-conductive coating, alloys of said materials,

and composites of said materials.

14. An electronic package as claimed in claim 13, wherein a compliant, thermally

conductive adhesive is arranged between said semiconductor chip and said lid member.

15. An electronic package as claimed in claim 12, wherein said electrically
conductive circuit members on the first portion on the first surface of said substrate

comprise solder balls.

16. An electronic package as claimed in claim 12, wherein said electrical conductive

members on the second surface of said substrate comprise a ball grid array (BGA).

17. An electronic package incorporating shielding against the effects of outgoing and

incident electromagnetic interference (EMI), comprising:

[R:ALIBQJ02826.doc:PJM



a plurality of electrically conductive circuit nenbers being positi ?23‘%30%
said first portion of said first surface of said substrate each bei 06
electrically coupled to said sem conductlgr- chip; a |id nmenber conprising
an electrically conductive naterial being arranged on a surface of said
sem conductor chip distal fromthe surface facing said substrate, said
ground band being electrically connected with at |east one electrically
conduct i ve menbera ciaeuitizagiesibetnate lof asdicleettic ugdrie magsrial hpving ippesitet st ard d

lid nmenber and at least . sai el ectri A t cuit menber on

said first ?:?8?‘?‘?5‘}{%“8?5’fﬂgqﬁftrsélffg%et}?afvg%i igfs?éél?ﬁgﬁgﬁﬁg%pbéﬁ 8%502)’ ’as to inpart

an el ectromagnet i #n elb¢tekally-corslactiveetingtliaped comdraloag groumd dangh bemgtemtredded

el ectrically condyctive adhesive being arranged bet gﬁeen S eig conduct or
f

chip and sHi @4 sepshrateifatendigiproxinagte Xhe PRUpESr thsreg é{‘?‘\?é%ég"i“% RN g

POS! ti oned @Rof@hétiSF6PRH BRI tbedid shidRetdriahufaie;f ace of said substrate

proxi mate the petineter of said substrate, said stiffener being

el ectrical |y connesteidonductoaichip ieihgasranged am gaid dirgitportiansaf saidefirstsustare)
electrically con | | l: ' LI & I on. he d4id st
surface of said sgﬁgttrlrﬂ\gg eo,ci.I %‘?\Cgﬁ éatllge %?lﬂ{l%tg}s%ta%hg &é%ﬁég‘%rﬁ ﬁ%gﬂt% e&ggar?llggct i \fle
menber on t fisst pertionchfsaidf fise swfacs aif daidusnbstraie eacht being glecisinildy edupded tocsaid y
conductive graund, band,. and an el ectrically conductive adhesive being
arranged betSREEPNAUSIOHCRIP; £ f ener and said ground band and between said

stiffener and sajfdndhbee rasbmFrisiagaﬁ ele@tricallyncendudtiet aniterlat Bbing anaegdd ons
bet ween said el enents, said i d menber and said stiffener b irlljgssel ect ed

fromthe gr Wfﬁcéf(’frﬁ&ifg peralcendustar; dp qisty)s romothsssurtage faping, §31d; SuBstraley 4 um
silicon carpi l%?ﬁg ' ' bk i i aduetiC& flemb
ceramc havgIJ r?gﬁ%lﬁ&g ect ?lggﬁ@%éoor?%%t@@wm%%ﬁn@%%%@g?g?n%aihdg e ?r
materi al s, amanged empthe iscamdofuroes df said snbsifate, sa@, lidymenibse apdat teapiaeneatped

i ncor porat i shi.el din ai nst.. t fec ' n i.nel de .

el ect r onag n‘g'g?tﬁlc?lﬁf 8?9‘%?@ cglrflgm%fglbggr?g rélaidl g‘gs:t %§Hg°?{r gﬁ f}%l fziresél S'(H:&(efécgré}{csald
substrat e hswbstigte@pRO$O ingpalri arsélecrvthapaetinshislditd axid slecwenid patkagsta cumiflaae

having a firs ortion and secapd.portion; [R,\L 02826. doc:, PIM.,-17 17
FeB 5008 ant dbaie ?CSPBE‘HW&P%B?F\}% ‘?ql%?‘gﬂg‘?ﬁgée%{‘is Semicpadpeer gup, g
bei ng enbedggd lid inten$rthndubst r at e ext endi ng proxi nate the perinmeter thereof

and extendi ng between said second portion of said first s rfacg and said
second surface: aateleriEisalineorfuctKe stitfencs peme pasiianed Pnsssid) s§5ORE POPIT PN

of said firgl Huf fidf€e of said substrate proximate the perimeter of said substrate, said stiffener
being electrically connected to said lid member and to at least one of said electrically
conductive circuit member on said first portion on the first surface of said substrate, and
to at least one electrically conductive member on the second surface of said substrate
through said electrically conductive ground band, and an eléctn'cally conductive adhesive
being arranged between said stiffener and said ground band and between said stiffener
and said lid member so as to form said electrical connections between said elements, said
lid member and said stiffener being selected from the group of materials consisting of
copper, aluminum, tin, chromium, silicon carbide, carbon, diamond, titanium, stainless
steel, nickel, ceramic having an electrically-conductive coating, alloys of said materials,

and composites of said materials.

18. An electronic package incorporating shielding against the effects of outgoing and
incident electromagnetic interference (EMI), comprising:
a circuitized ceramic substrate having opposite first and second surfaces, said

first surface having a first portion and second portion;
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a plurality of electrically conductive circuit nenbers being positioned on
said first portion of said first surface of said substrate each bel NFER 2905
el ectrically coupled to said semnm conducti@r- chip; and a lid ne

conprising a cap of an electrically and thermally-conductive materi al
selected fromthe group of materials consisting of copper, alum num tin,
chromum silicon carbide, carbon, dianond, titanium stainless steel,

ni ckel , ceranic #mvlepgically-edrsluctive thg-yhapsed ¢aotinucus goeundripnd dieingyembsiddedi d

materials, and. | t of: 1 d. .alk in [ ran . urf ace
of said sem%c%aﬁ(g(é@)sgr?’{ec%&%ldgféﬁé’lq@&ghﬁ héjugﬁtl‘; Eg{ceée%f %28%%86@3%%3" e&'ﬂ%@t §ai e,
siai d grouPﬁs&aﬁ@g&ﬁbﬂ@fﬁié%ﬂisﬂﬁhdeyarﬂaideieb@ﬁi Wfa&;azj | east onef g

el ectrically conductive er, arranged on the cond,surface.of sai
substrate, said waer?lﬁeﬁlf[ir’zltorgﬁu%na %%kge@ﬂ@sglsﬁﬁstw&&w A9 rstoREest i ve
circuit member ona $Rirdlitly! JfSdledRELIIyOsbndQEtivieN@rcult! REmBLS fRER PdsithdHed on said
substrate so as to inpaft an el ectromagnetic shield to said electronic

package; an8rsapodioacafrsaidafitsy swbaeq nf tspidesubstrate eaedy beieg algciisslly cownded tonsaidi d
second port} ir surface of said substrate proximate the

peri meter o#éﬁggl&gjutcgﬁﬁfsl ta de, said stiffener being electrically connected
to said |id nenbez lahdenbeatconpasingoaecapodf smialeottieadlyr andh theymabyrdomduictiee
circuit nmenmber .op said. first portion on the first surface of ai.d .
substrate,  BAFrED SAECiEd Jpmo e Eieul ot Bl sty el Gomtsr 2BbNR. dBeond
surface of clgamiufubisitémicarbidy, @dedng didthdlde eitaniga] boaintes diedl] k€l Qerashic
band. 19. el ectronic Bﬁckage_as cl.ainmed in_claim18, wherein said ground

band is in hafing flegiricalbrepndurtiye sating.slioys pf eridmetrsials, AR ERAPesifes of said
I nterpositi Hx'ﬁte?ifals?lt?ehigé ?ﬁ&ﬁ%eﬂadd y sur%@?‘f’@iih‘g@m%ghﬁ‘&mpé}ﬁb Hi%%&lﬁ’?{e‘éﬁrﬁ@c he

second portion on Irst surface of sail substrate and sal | er.
20. An el ecfacmgi spig substugte, asidcgrabnd band, beingi electgcallyheoraiepted avith lat deasteatyer

has an ann . endi ' oy | 0 .t
frrst surt sl MGl SgLpG bR bR M Rdobndbifck 1 s UBRAE Mg P
connect i on mietmbesaiddatlleat operbad eldotrivalih condvetive ticypomietmbenomkaidfirst portion

el ectricall onductive adhesive majerial  positione et ween.t he  .secon
portion on %/%&'efﬁljﬁsgfurgwf c%“‘i)ﬁ‘ﬁ%sgiaﬁ %%f‘f%@m&ﬁﬂ ° g}qgagtécnginglgrtpa% on
said annul gecteipie ?d&l&@e;f bG8 Electfiodlly borludBvd efiffeddr BeihBEoSiti8A& @R Csaid®IM
1 7 FEB 2006 -18 21, A nmethod of providing an el ectronic ﬁackage

i ncor por at i #§O%hipertinnen dbifisdt surfiee of frids susatgnproximedte dhe pegeter of said
el ect r omagn&fkath Nakl Jtﬁfeﬂ@ﬁ@eiﬁ%&tﬁc&l%@%ﬂ@@ fo SA®UH Mettbed afidl (FA 1184265k
substrate of a dielectric organic matéerial havi ntg“oppo& te

of said electrically conductive circuit member on said first portion on the first surface of

said substrate, and to at least one electrically conductive member on the second surface of

said substrate through said electrically conductive ground band.

19. An electronic package as claimed in claim 18, wherein said ground band is in
electrical connection with said lid member through the interposition of an electrically
conductive gasket positioned between the second portion on the first surface of said

substrate and said lid member.

20. An electronic package as claimed in claim 18, wherein said lid member has an
annular flange extending into proximity with the ground band the first surface of said
substrate, said ground band being in electrical connection with said lid member through
the interposition of an electrically conductive adhesive material positioned between the
second portion on the first surface of said substrate and a facing end surface on said

annular depending flange of said lid member.
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first and second surfaces, said first surface having a first portioq7qq%‘m%
second portion; an electrically-conductive ring-shaped conti nuous ground
band ' bei ng enbedded in said substrate exg8endi ng proximate the perineter of
sai d substrate and extendi ng between said second portion of said first
surface and said second surface; arranging a sem conductor chip being
arranged on said first portion of said first surface; positioning a
plurality of electrically conductive circuit nenbers on said first portion

of said firgt surface of sai ubst j 3 AN . . to
said sem c%lnduct rmeglmdp?fspa{?%gﬁléi %gél%&ﬁn%%ﬁ%@r l“g%lﬁ%fa?léé rﬁgggirllﬂge?%g&twrt i?%al ly
conducti ve ¢mikeohednddicidenceof ERegombgrrat dnteedencen@ME) peonagrisingli st al from
the surface facing sajd substrate, said r.ound. band bei .eil ectrical I.?;e
connected with atPTPEENe oriEcuzed SEpsiety 9f88’r‘? a %%%%gm APYIEPEOYIE ¢ he
second surf@ee.fH sceBhd st Aldehirs® %@acbilﬁvﬁﬁgﬁ)ﬁfst POfioAl andaREEnOPGHISR| £h

el ectrically conductive circuit menber on said first portion of the first
surface of eledtdcallysdontinetive sng-akaped ¢ominreusagrosné chandnbringtanebeddedsiiyy spisl

bei ng. ar r arigot HEESERATE sy R, hERerimABofoaRE hitefate ot SR Ny AANERY, v

posi ti oni ngseadndepartion bEslid first surace tand eaid sedondserfacey sai d second portion on
the first surface of.said substrate,.sai.d stiffener being e t ri_cal
connected to at I"é%?é’g‘“@r?ese&flc%"ﬁfua%r8?"@?‘3?‘?&%%@8&%&?&7&& lﬁgtﬁftsg@eﬁr brs

on said firgkfap@rtion on said first surface of said substrate, to at |east
one electrically conductive nenber on the second. surface of said sybstrate
through said el ecRositioning a iHalityof degrieallyaconsuative, figeyls membgrs.en F?‘gaﬁrst
connect | on pdtibf ofAafl it bf 58l &lRGhte! &Rh!peif BRkukich NP BUIRE 1Y &akPi N
arranged betheen sa stiftener and said ground band and between said
stiffener asethisaiddctor chippnber so as to formsaid el ectrical connections

bet ween said el enents., 22... .| ai N i wher el i

stiffener is | oca?réatﬁlgg\go%l}éfr[e‘g%hgg%og@—ﬂg {rlrlgtée}?qgf 91503!12‘ c?hgév[tlr at eafségglagﬁt%
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consi sting gtanged®RAthe sédonisitfate bf shid elibistratey Baidslid imeaider and atlastoatehsaid

di anond, titaniu stai nl ess, steel, nicke], ceramc

] hayi ng an .
el ectri cal | gleetaiprilyceandictiveagiroit mgmbex, en spidsfirsh PREHABY q)éif@,t?réhaurface of said

substrate so as to impart an electromagnetic shield to said electronic packages a compliant

and electrically conductive adhesive being arranged between said semiconductor chip and

said lid member, and

positioning an electrically conductive stiffener on said second portion on the first
surface of said substrate, said stiffener being electrically connected to at least one of said
electrically conductive circuit members on said first portion on said first surface of said
substrate, to at least one electrically conductive member on the second surface of said
substrate through said electrically conductive ground band, and is in electrical connection
with said lid member, an electrically conductive adhesive being arranged between said
stiffener and said ground band and between said stiffener and said lid member so as to

form said electrical connections between said elements.

22, A method as claimed in claim 21, wherein said stiffener is located proximate the

perimeter of said substrate so as to radially extend about said semiconductor chip.
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conposites of said materials. 24. A nethod as clained in claim?21 rﬁ'
said stiffener is constituted of a nmaterial selected fromthe gr gqﬁf h§
.materials consisting of copper, alumnum9tin, chromum silicon carbide,
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el ectrically-conductive coating, alloys of said materials, and conposites
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said surface of said substrate and said |lid nenber. 28. A nethod as cl ai ned
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lid menbermaeral. (r)Q 02826. doc: PIM

25. A method as claimed in claim 21, wherein said electrically conductive circuit

member on the first portion on the first surface of said substrate comprises solder balls.

26. A method as claimed in claim 21, wherein said electrical conductive member on

the second surface of said substrate comprises a ball grid array (BGA).

27. A method as claimed in claim 21, wherein said substrate comprises a rigid
dielectric ceramic material, said ground band being in electrical connection with said lid
member through the interposition of an electrically conductive gasket positioned between

the second portion on said surface of said substrate and said lid member.

28. A method as claimed in claim 21, wherein said substrate comprises a rigid
dielectric ceramic material, said lid member having an annular flange extending into
proximity to the ground band at the first surface of said subsfrate, said ground band being
in electrical connection with said lid member through the interposition of an electrically
conductive adhesive material positioned between the second portion on said first surface
of said substrate and a facing end surface on said annular depending flange of said lid

member.
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