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WD 2004/ 088381 PCT/ US2004/ 009494 SHI ELDI NG CAGE W TH

MULTI PLE MODULE- RECEI VI NG BAYS Background of the
woOnvErsssn The present invention rel ates gener BCTSL@®4/009494

shi el ding cages used to shield electronic nodules

fromel ectromagnetic interference, and nore

particularly to shielding cages that accommobdate

multiple nodules. 5 In the prior art, electronic
CIrCUItr' re U|F|nolsh|eld|no fronlelectronaonetlc

net al ChaSSIS or housing, that suppresses EM

si gnal t hqugh prior art EM -shi el ded cages
Badﬁ&ﬁﬁ&&@i&!é@%@ﬂ%&f suppression, they did not provide a

MgHe fre@éht‘i‘ﬁ‘\}e‘ﬁhoﬁr&ﬁ@ssgén%raﬁl&‘?@ EhiPRINRY cagBdude8 to shield electronic
wel | =grounded. Loose-Titting chassis conponents

modujes dimndféeqztmma@bmmt@r&ad:nccmmdamm patepbnkyita ghigldong cages that

| eve frequency of EM, loose 10 fitting
a“mngﬁgggﬂ@u@@ H WES usual Iy provide poor EM shi el di ng.

Imrg%lgl[r‘ or ¢ a?t SRL¥&nit l?ﬁ&ni?{] %luﬁ{ﬁg shigaiftp Troﬁ?éeéiﬁ)\{@igﬁﬂ%jmterference

ding cages wh are attached to circuit
(EMI)is aftels mohlnteﬁhlﬂ!Sel dhnﬁwneta:lan@ess;s ar kousgige thehsupdissey IDdhsignals.

i SRS SR OB R v
meanSH FhithRAGh g%‘is fr@ﬂt?)%flé Q:gh be %H%&?r{&feﬁ LB@ée—@thﬁg 'éﬁé’sgls IcBmponents

1
routers and servers and the a single shrel ding
providager ekcricst coneacpy d¥pdeding uporath@pngzleelelmkbmldéraqnency of EML, loose-

devi ce. These rmd es are s apart w dthw se on
fitting ¢@sg§ FUMANCRF ISR Jé’rﬁio‘(lﬁ? gogf&?@ﬂﬁaﬁgﬁﬁ takes up a
| a8 &@H&(Ieﬁf ng@fe‘ﬁl Hde: ﬁﬁ%%b@l%géﬁaﬁleﬁﬁytﬁeldﬁlgséﬂ'@é dwhich are

forn} act or SFP") structure and nmay
attachied ¢ cndn&utdpiardsalln threan kioei1y eagss, acdiegie shlelding mgaptmhsr @mstructed
ike. Int ranscei ver confi the

from § Sgglc lebest af el gr g iaee metelg | oo te shiding for
electr 811113 %B&hgﬁ%ntssﬂhgﬂﬁe 180G LERBS '&h& Sert/B& aﬁh & e RkingleGR R ding cage

electrical 20 interface, typically arranged by
must hayro@fdedlfemslhgle e dalecorrdevice. Wheﬂean(m@eBe s(raeecbapwu welthwise on

are nounted to a_de t d
the Clﬁfr“&\hoarél BGh S AR Bkes ﬁég et %&Jﬁm ofhace. FHemrpfegmay have
a smaACREA 2R & ﬂlﬁg%ﬁ)ﬁ’(r gf% sﬂﬁ%fa*e ARy BRJE BFEoal Héﬁscewers electrical

acconmo ates es or ‘el ectroni c adapters’
adaptediog thedile. 9@ dlﬂt&{nyc@vaw lmnni@gilratmng tleutediceireceines spt)di data signals,

circuit board, t.he I nvention 25 It
convaTIRGHER §7te CReCEALTEN al e e aeltsna?s they gleﬁpsglé&ﬁna Spptt fctrige!

Y &g @St d $rBli8ed which

mtertg{ ééjtp%u aﬁgﬁ%d(ﬂ a’f‘ﬁ% gplt erns&1 and In Whl ch t heﬁlcalgg WHeR e
mourit&l to@nieeikettcait baard phd whidhtprovifle digfduaded l;hlpidlagamsttEMI

ground circuits_on a circui tEﬂli)oa,rd Anot er obj ec

t hié ipthezcdore dpsivabin togwovide § mel sWirldinescagnitiat B(PC@HB%W@S multiple
modugfél,I o?lefjécﬁgm%%g%atm' Ich art securely grounded to ground circuits of a circuit board.

Summary of the Invention

It is therefore a general object of the present invention to provide a shielding cage that
accommodates multiple electronic modules or adapters, and in which the cage is connected at a
plurality of different points to ground circuits on a circuit board.

Another object of the present invention is to provide a multiple bay shielding cage which
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WD 2004/ 088381 PCT/ US2004/ 009494 is forned from a
conductive material and which includes a base plate
woOhed4/088881 udes at | east a pair of exterior wabkPCT/USh®i/ 009494
define sides of the cage, and at | east one inner wal
that is dlsposed |nterned|ate the exterior walls and
tes th rior t-he aelnoat

is forfy SRR Ao mafer o el RRYuy 8 bR BB i teast a paie
of extefiet WelllhaPdFRARIdeF BN IRIcafd) ahd & 1058 Sn®fhet WEII HHRAPisi§osed

the base between the exterior sidewalls. A further
interrogsfiate tthetﬁxtqrm vialle sod whidnssparpiss tHegntetopebihe degednto at least two

mod e R E R s ade Mot RN o BT DAY WARc RO the top

of thé®ask 88Sech MR exfrideWRklvald. hat extend up at its
perineter, a plurality of distinct inner wall nenbers

t hatfugher ob;] asi oktle u)oeselhtentmen pmomr@nde m skickiprrege hpeing multiple
fashi on to era ively defin S|de

Wt
modu 555 g oo 168 e Beidis BTGh B i Eaand ftedit ewo
mdevsfaﬂﬁ Uﬂl@ Ext’eﬁlfﬁb‘ g i RintRUCh pRPAL t%r Qf‘dl'étli‘l?ét nfﬂeP %28 119énflbetr§‘§1at are
top of the bays, the inner wal mbers being j oi ned
joined ¢o ﬂlhéamthwmt ] macedaapatﬂ‘fasmmvwrcoppemhwy tlefind witlthelsadewalls, a
urati on of .the cage, .the Ln wal | menbers
plurafiG R foP O s o o ek S e a6 Ve POTIOR Rt Gises off the
top of e AR ARGy 418 enBBE beifd!jbinBBINRE Badchdi A the cover portion to
circuits on a circuit boar F wher eby at | east one
form dewatigimation sf {he @egel €t invergraumdmbers dedher éadindiod gtohading legs

depelﬁ@%l{{]i]%e%rﬁ Sg)r %:grngﬁ%%{}g? tngneerg ﬁ\fag[] rggr%lée%f& gtbgt‘%yﬁ% %?%ts on a circuit board
Wheré‘&p({t Qéé@gorﬁ%ﬁﬁédﬁ%h'léj videg 18 %ﬂ)ﬁh@b&gle%ge?chhﬂ\ﬂﬁ&godule bays.
mil ti pl e bays for receiving I'tiple electronic
nodetlaesthehalyjedt of theheeagmventmniisiiongroaidb wmeﬂchngrmgefmﬁmn
. a conducti.ve terial and a.cove for
impr a5 dRRTT A HORAP e T RE® GRS BHUPIOA Siifgivas Fatdrje electronic
moddfl& tﬂh@ﬂl thel, c%%bﬁkﬁfﬂlu?g a bREFSREIWRER » CBHﬁJCQ@§ aldtfal BRI a cover
I ncl udi hg merbers that extend into electrical contact
formed ¢fa ¢dmdu@ireanatenialsihe hsse amdesvabivheahn e@agexh (fumnmg e rgapfacle
tmeen the ?Fte and cover, and a Iural

therehefyrgen. g & WainbEn g e 5By fitp Héciisaleontagt with the
cover $¥8sG9 \éﬁf biisR a%ﬁ&lhéﬁvg%aﬂx%tx{u%ﬁQHﬁ%le Gnfl B QM td n@{lﬁhty of interior
recept ac the interior avi ng engagemne
wall memﬂ’)ensshztt haga@m@&gmeﬂahw xwvbe cofer thabdbvide thadecepravle igo multiple
CO n ectin

ag rs and roundln i ns for
receniag s, 6 iy ﬁﬁswr. ‘ﬂ%ﬁé}aww.ep Pt m fﬂﬁswéh%@ﬁa%&?é prarer 3‘? the cage and

v S S SR L QRo0 P g i o

the gronuéingipars cd clooinpHrios el mdénstses dhyrtening aby puthyto gfount along the base of
structure which includes a flat base plate with
the ca€oundi ng pins integrally formed therewith for
at trﬁé? pme[;&bﬁﬁl%nﬁbé& fr%h@hes%és‘é ldh_{gzctg %?R;Qa oF36 sBLAURA G includes
rai ght pins or conplra &%untlng I ns
a ﬂatébrasb 1aiatfe with gbendibg plnfs dntegdllpfomgd ltl‘mae\mﬁpﬁﬁlat‘tgc}ﬁmgjﬁe plateto a
ges of the base. cogductlve cover nmber 30,

circug g’@éf&e I e EoUR4 g IiBS 1RAY P SRBHhPAR QSI0RPHPRIARPYALing pins and are
prefefBRAHEHEY BloR2 o BESNER A \GR1obV'Or (HE BRRT X cdhductive cover member

engages the base so as to form an electrically conductive path between the two members. A

plurality of interior wall members are provided and have their own integral grounding pins that

extend in a line along the bottom edges thereof. These grounding pins are received in holes in
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plurality of interior wall nmenbers are provided and
have their own integral grounding pins that extend in
wa 2bi4rv883li ong t he bottom edges thereof. These gComsziomgoI494
pins are received in holes in -2 W 2004/088381
PCT/ US2004/ 009494 t he base and they make contact with

roundin ircuits aon the.circui.l board. t o, whi. t he .
the b AT tPHlat L et Bl RE s R P RS By iSh the cages
mount@. | 'Bh Bﬁﬁiiﬁg]}%ihﬁfgﬂt% inder Yaflk 86E€1ARNuG 18 U aRREIdunding path

of the Dbase. ese and ot her objects, features and

of thelbhsant ages of the present invention will be clearly 5

under st ood .t hraugh consi deratjon of the faql.l owm.ng .

ot &gt QI PR JRet i re SesRotaBPyeh th P rp i RO will be clearty
undelFRWRGEH B cbliRicFRish 2 1R follBivin ARk Rlcl s HipH6HT PLI ON,

the reference will be frequentl’y made to the attached

drawings in which: FIG 1 is a perspective view,

within a panel opening o ectroni c device;
attachesl darawimgpinowleidhvi ew of the panel, a front EM control

gaé%ﬁt assenbl y. and pane] .of the EM shieldjing cage; ..
FI &60-3 1§ & PERPESHP & Tty & seckign Hid age aseaply gpngfucted in
accorhifée with ﬂ‘lﬁ@ﬁ%}&plteé of ﬁle}[rés'éﬂﬂ _V&ltﬁﬁﬁaahg %&ﬁé&eﬁpo&%&ﬁwﬁ board

cage asse aken ong l'ines 4-
and vithis a pape op@ecg ofan alednpiqpdavidey i n section, of the

shi.el di.ng cage, of . FI 1, with a artion broken away

f gérﬁc?é% it vp?%leﬁ W}%&t&? paiahen SOV FRURAERTCEaFsembLY and panels
ofthéﬁl(/ﬁrs.@fd'f(%al cextends through the cover and bottom

(basegl o%

‘cage; FIG 6 is a sectional view of the
cdgé. 8fis &1 Gpldded nwndfttle entigelasemblpofFI&. dt r cui t board

200 B STt o ek b hacric
ey PRSGoply  BiShmabiaml o o . v

portidd Kzokéh awayafopelatityab ilhestticdthamauhein efhidhhe ineeaior eatl extends through
t he ssenbly of FIG 5, taken along

wal | cage
the C‘P‘feﬁé’%‘?%‘-’t@n? (hé"?%é)lf 8% lustrating the
moee 61 ' f d i ircui
] 53R O L PP ATE0) o gt b
and talkee afongrsbctemdinet 6ithberealie iHssembihy nofnnél 63 codnedtiak@fithe cage to the
. along section lines 9-9 and illustrating the manner in
circUifRP¥H; t he EM control gasket is mounted

FIG. 7 is a side elevational view of one of the inner walls of the cage assembly of FIG. 1;

. partiall sectign, of a cage assenbly constructed
Briet Deseyiption OMEhe-Rragings ¢ he principles of the present
I . . 0
BT éda?seamll@ haUfied &sa?ﬁgﬁl, HROBreReriCh Ll bé ﬁ@@@é’ngly g?d?% to the

FIG. 8 is a partial sectional view of the rear end wall of the cage assembly of FIG. 5,
taken along lines 8-8 thereof and illustrating the module-contacting element formed at the rear of
the cage cover;

FIG. 9 is a partial sectional view of the front end of the cage assembly of FIG. 2, taken
along section lines 9-9 and illustrating the manner in which the EMI control gasket is mounted
to and retained in place on the front end of the cage;

FIG. 10 is similar to FIG. 9, but taken through the panel and along lines 10-10 of FIG. 1;
and,

FIGS. 11A and 11B are diagrammatic views illustrating the relationship between the
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to and retained in place on the front end of the cage;

FIG 10 is simlar to FIG 9, but taken through the
woamalosgasd al ong |ines 10-10 of FIG 1; 30 an#CTISEHB4/009494

11 A and 11 B are diagrammtic views illustrating the

rel ati onship between the -3 WO 2004/088381

i i T

Preferred Enbodinents FIG 1 shows a perspective view
of an el ect romagnetl c | nt erfer ence (EM) shiel ding
DetailedPesayiption ofibhe-Prefers b gbments| ect roni ¢ nodul es.

EI dul e aret used..t 0.5 .prov
coﬁﬁtéclf i 8&' S5 e (r‘ﬁ%l it cw glﬁc%o%?grn@ﬂ? fnt?fg ?Iifeﬁﬁﬁgﬁﬂ“eldmg
cage 0®idr@bushe6hd %@re@éﬁt@ﬁ}c nORI&. FEQrdAReHo&RBIMRB kypidally used to

data transm ssion servers and routers. Such nodul es
provigeg cprictigie betagam cieguits ohatcingyis baardrPel dnd @ether ¢lediwaiadevice. These

mate wth ard .edge connector nounted tp.the .
are use% <on monw% B]aﬁiag %ﬁl&;nﬂ%ﬁl SEYSES ﬁm{ RAters, ﬁuoﬁ.ﬂn?(ﬁ%es({%a@'emclude
adapt%ﬂ;Qhathse HBMall RECHEBoRREd Mate WitIRRS&AI MBS é‘oﬂﬂabtﬁpmﬁﬁﬁt@i Eo the circuit
the conversion of optical signals transmtted through
board arﬁehekbmthm thatae of the cegee};QOr pralay siojurz] cmtltcddettan&@nwmwhlch permit
the céﬁ[}fgpss md 9P 10%]:,135 ou%ﬁfagl:s@% eg gﬁg‘ggﬁgﬂtﬁ%&g es R)qugﬁ%aﬂai pignals that
are trR@MSitted ﬂfr&?@ﬂﬁ@ﬁit@&l RREH bbadBRe The hiddulesR? @Héf)te%gf are plugged
and whi ch have an opening that communicates wth
into leiweiulabbaye for raveptdelos wenntpd &f e ablyit board dgland thaﬂndiava 8n opening

v G RSP BRI SARR: Pl erd%s ofhe cvie

Thes&\R¥RS ca®s 1008t usdd td Shid@ ﬂ{eethdLﬁ!zseﬁ&Iﬁ%Mh@EleEtrWﬁXﬁtlc waves, as
emanating fromthe nodules. 15 The shielding cage 1

well attownniain dedismeagnetid Wyves @maaatg;g faomdneimiodules. | | be

TE@F rgi?}}ei‘?gg f‘iggat 1&8@@%{3 1§C§1 t@-ﬁgﬁl E{é?tg Cﬂ‘i“ﬁ it Wltll be understood that

other%bﬁﬁ thiHsli¥ay SORABLET YRe Hﬁélﬁin%’ ca&é’ P@@ﬁlcbﬁstf&feﬁ%rﬁ %f%gﬂncally
sheet netal and the panels include: a bottom panel 12,

condetive prngds ighically, formebirem sbeet nugtalpad dhe JBekiladede bottom panel 12,

a 1ea1p61§8§]|t ]Zq, %gnggﬂg)gﬁ@ ganeL],f? mlvh gec S%% ste C S) dgli Sgwﬁllch agp considered as
exteﬁbﬁjf }ﬁhél@ doradIRdb BB tagd 108S &n ﬁ’fﬁ SEir Q] erﬂmlnéntlal’esezg%érﬁ)ﬁ panels 12,

and 22 can be economcally fabricated fr
16, I&éz\ﬂf mnda?tngan be egcr!nOpEf:eﬂbirfabIe@t@i‘l@mn boﬁEpeiforatElkon‘ wr-péréetated sheet

s 55 et BP0 o o ST M 0t

poss@l'%}'e%%)éﬂse @f rédﬁc&f‘Eﬁill LEERAL 18 %%ﬁbﬁﬁﬁtmﬂohﬁnem the
el ectrically-conductive bottom 12 can be provided by a

electr@@ﬂwwoncﬂuﬂélvb hyttom 18fcag bp pHXVldedrbYI asnenade layen dfleeprien for instance,

onth rf %c of alc [ %l t r 1c L0 .ch the h| ellc%ea%tached
¢ RS UIBe° QL EPuboai T %1 bt ’égﬁarg@f
ermhach prefdrel lehibe liinding ﬁlus§5’t@@ Bl P EXEE dr Pandl '?ﬁlrély, bottom

nanmel y, bottom
panel12 can define a base portion of the cage, while the top or cover panel 18, sidewalls 20 and

22 and rear wall 16 cooperatively define the cover portion of the cage. Although a two-part cage
is shown for purposes of illustration, it will be understood that the exterior panels may all be
formed together from a single piece of sheet metal. Those of ordinary-skill in the art of sheet-
metal fabrication will recognize that the various exterior panels can be readily formed by

bending a single, appropriately-sized sheet metal panel. In various equivalent alternate
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panel 12 can define a base portion of the cage, while

the top or cover panel 18, sidewalls 20 and 22 and
woeen4/088dsl 16 cooperatively define the cover paCTiuszn0af09494

the cage. Although a two-part cage is shown for

purposes of illustration, it will be understood that

embodiuﬂtaﬁ ﬂ% é)r{ougf%}rgéﬁ@re%aﬂg:, 1@ -el-l.ﬁoé@ ra]&n$9%t %??e}fsﬂ [ ek O1En from one or
morel 1ﬁ‘dl§/f&1@alw ttaiped PRRYs B8 A8 habmbREIheah 4keWob)
recogni ze that the various exterior panels can be

r equ:an}befsgfslmmﬂ@ 1, thempdinglg) 12 1$i h$l26 and 22 that make up the cage 100,

e N T —
accessBld M&%ﬁ%%@%ﬁg 26 9 aRA PR Sught Rl 84 bf%b't?orﬁ&‘ In%ﬁhf% can pass in the

panel s 20 and™ 22 can al so be forned from
coursend irstallimgihe mmidlilaﬂmwmtdrme@ma@pedlqwr) elhazt it drerlosed within the shielding

enbl ed i to t he can en.in F 1
eage {11 °PiGinoedlotis iod Hortetia B SFRiDRakE b drehdbeagd mates
with #Qircu® 864836 a%a‘ﬁﬂéﬂ’tﬁ%r&qg@ﬁ b(ﬁﬂn%gtldrf‘to \A}ﬁﬁa}]ﬂ'a&§ 138 thereon. The
interior electronic nodule space 2
depthaBl: ef thetbottotnhpaneigh? i@ prefpebliyriess Zlﬁarﬂhe tibeth DRyel thértopyghel 16 so that

t cours
the bPl’Hg{l gpq?qu] e lglﬁtg{n?ﬁgé:m ‘glt}q%%tgerc n Pas ol }r}:setl‘ggtth%ﬁlgqmt)board traces 126
asso&eﬂ@&witﬁt%nﬂé&gr wi thin the Shl el d| ng cage 100. The
connector is typically nounted to the circuit board in
t HﬁleaﬁiﬁmndaﬂS coaductivabettomi2] thetréer paneldél theloaerd i witlaits sidewalls
ner VI de a _connecti on to sln?gnal traces 126

20 e ey Y gprcheicalty ¢qveladdped rﬁ&ﬁ‘éf“’ qelqsg within the
f
o BRI fscE 53, 103 0 SRR 06, W) Ao
elect@ntcheagrictie interfierendeaignatsstelih ootsidehie eiged00fbut@lb @nclosing within the
associated with the connector. The

traces
electr@r@crfl?@t%%ﬁrr%?e condyl eighdls Bt earerignate fomy @ﬁ?tr%mpdlales within the

spacé %‘4& rfﬂq%]:?&]lm 3Bu }Scfbtrérfsﬁut%édjﬁ?'ﬁj thectefrguﬁl grdzo%lg% 6§ the modules.
ectrically and nmechanical 'y cou d together so as
Accordinglnicik xSipotthi thattthebotedne t2 rthmraar pactlill 6, thpaswer 28 withries sidewalls
or n?re | ectroni c devi ces, thereb shleldln t hem
20 and, 23l "“Z

e ealyrroup &f@fﬁ%%ﬂﬁ%‘ﬁ?@?‘é%@%‘?‘bﬂ%ﬁaﬂ Vigrgonductive
I
grou eaz%sﬁg%%%%%g%ﬁ é)}g'\gglggffl% Zfﬁl:lém)g § 32%}[1% %%{h@cg%é p(ﬁ) is supported.
0 rA:gcaméieeseéﬁ on 1€, dcthe engecl 0dad uése&awdtalnd Rlighel wilpatenldanel 28 of

and which would be transm tted away therefromtoward
the dgjigfe WHih RaT@N PARING S0 om@ééh@mﬁghvugh which qnglestrogisrmodule can be

passeﬁhﬁt%) thd&nBO 8 %%ay %%8 ntt E?l}e? 9% Fﬁr tyff%ally conductive

Its si

and icauphled ptovidkt daiﬂmoanauEM@ ewéseﬂnt butgja@ um,d PRGN stﬂistrblﬁeao which
conductive, 20 ground paths that existing on or t hi
labeliig&ap by apiedn dirown i RIGu &1¢ ffomd p@a@@fim@z‘rdsand shaped such that the

openﬁlggﬁ%kﬁgs or égzlrgﬁg 8 ?81&1%?190'% tﬂé”bc? o] n co(/gfel & glgfgifiljsg glhdessecond

socl ated an W th pane

mdev%y Coend 8Pi Giashash anthe Gont HrareB pﬂz&fe&ﬁﬂ)uhh ictiop phiid] A8 G the
ch _an el ectronjc nmodule can be passed into the

emqumq@}t 1]§1bsg@gad the slgypapels gp apgh22 @%@emgommgelf 2o the dimensions of
the oﬁ’é?l[ﬁ%,l 368 thd ﬁto}ﬂpf)a%%i by a& ﬁ&qn%%lcﬂ“f}? allow for a tight mechanical bond and a

tight electrical connection between the front panel 28 and the exterior panels of the cage 100.
An improved electrical connection between the front panel 28 and the exterior panels is

provided by an electrically-conductive compressible gasket that is located behind the cover 28
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and it may also provide additional EM suppression,

but can al so provide a substrate to which 25 | abeling
woam4msszppl i ed. As shown in FIG 1, the front ppamskoo2809494

is sized and shaped such that the opening 30 encases

or encircles a portion of the bottom 12, cover 18, and

s a e
wnd st Qi PHRPRITE 15 A MRl iter s 1t ARRCLS Y Bl
condesityediaterid. I ﬂhﬁ@t&faﬁraﬁembdtﬁrnsmﬁﬂlemaﬁ@ké‘ssﬁﬁ Skt 32 1ﬁﬂﬂde up of
e bottom papel 12, the dimensions of the opening 3
Sma”o%]lalﬁlﬁf@f ?VP?Sﬁf WHERE Pufﬁswabstﬁ&eswhﬂmt it iardadily pliablaiand w111 conform

to thd &3 or éié % b0 h r e g\ﬁgnttlésgang él%lg% etac{hhgéa LK%P%IF syfaces. In

connec on be ween pane

othermﬁfmeﬂmmmfts t}haegasmena]_;ﬂib forrhd fromr: r&sBd #ldGfant plastic, such as a
ectl on, between the front panel 28 and the ext'eriofr

foamrglé Jvhigh 1sF§e5:9m§réH obyn erirely aratallized Ilayerfsa by oetdlpéating the exterior

ot 55, M B S B 5% 29 or

dev1ce é@dt j)anelsmymi exteridr@eriinetel D€ tHeQRTIBAS t4eql O@aﬁk%t}tf Jfitd Bottom 12,
of electrically conductive materi al

sides 89@% ?? aed topgsarlsd ﬁttherﬁcrfetodbﬂ‘sbjewvme@ @bs&malmontmuous

clect R B B B Tk Sopd BT 4 P s o

provid@BMirshieldife b groﬁﬁdilﬁg iy fr&ﬁ?ﬁ & 2816 ARIVAHBaSp ﬁfels%?@l&ecaﬁe 100,
|rr%%ular|t|es and inperfections in their surfaces

Whlc}!slt%?@ éﬂ@ﬁﬁ@bt%ﬁ'ﬂ@ citayits ghhkstremphoaséd.. f or med from a

FTRLERY 50 B 8 AR g e 9 s

more lchtﬁﬂy (shIhY, tRetdhditiab :%E‘sﬂkei Neisq¥daedd Bfectly Béﬁlﬁ@ ﬁﬁ: front panel 30 but
thereof or the |ike, e conpressi bl e gasket

in Oﬁwcah%lbs%@tqlﬂmﬂ%d prcheonsiyetivecgasiad b@¢klng1menﬂbeN4® eInﬁmmh as the

gaskeﬁ%(g?s cgﬁ%r&@l eie éals% gglﬂ{lggfeg{bg{o %%isq:g@ts %II?E/’}% agﬁa(? fso%zed and
shapefanas & aib&st 1h&foﬂﬁf1 essin@ tﬁ@@is@&)@Zﬂfeﬁ)fée‘i&Qh@d&H@ﬁ@rﬁg @é}lré(ar surface

conti nuous 10 electrical connection between the
29 and Hhecraee | Y atakrdexseiop testob pheel §8sthesidé®alie?Pand 22 and the bottom 12.

In thiffe%%ﬂ.ﬁldﬁle grw%koeﬁgl e%lﬂl'g}% mb¥es?r oc{égg)glgg f%ag?s gr Faibﬂ.pp g?rggtlgq an the depth
betweies tigr fni @eek] réar @ﬁﬂwéciz%lnﬂ%'é én%agém&ﬁ Salf3i 366 EHHE ¢ ?Q@L(Sb

FIG 2 is an ex vi ew of e conponents o
EXiS cahpe F@ﬁnng Fé&g% th@@sk@ashogmenmr,®1 (shp;mﬂ MateydFhdS.several

cham%ﬁ X lp ?Vélr?] (1)1 t LY gdgtﬂﬁﬁ bqug]fllag %naet é et %}ﬂ%%?‘qleggveral
“L-slidpgd, dzagleed eﬁ@a@@ﬁﬁhﬂ 4Bs %%ﬁh abAfHinBg ai’ﬁ;fp@f thé1 Qage components,

I nasmuch as the gasket 40 is conpres t he” ga
preferphbly by stgnpirand fpoming tbq:reif@rrathleyo;paraﬂmttoanpornsnmfzthd cage 100. The

th asket
L-shaf{3f eneB RS 1 e RisS R Pak pon POT i Qiip aoBionagbartie clamp
portioh 36b @ e&@@ b@t:klh% ﬁleﬁiﬁeﬁ% YrefeRB1y QR Qﬁﬁﬁ%er lrﬁ to h&8 the backing
S|dema s 20 and 22 and the bottom 12. i'sS

memhe@@@mdolaqelml thaskast 1W0awhile thﬁhaohpoEmséda @mseftts bStoplatface that
i S GBS B oS b ncin

memb%ﬁﬂf)mtrﬁ@wﬁg‘lﬁﬁ‘th%g%arwardly on the cage exterior. In this regard, it is preferred that a

distance D4 between the engagement tab back portion 36a and the front panel rear surface 29
(FIG. 10) be chosen so that it is less than the depth D3 of the gasket 40, so that the gasket 40 is

compressed when the cage and panel are assembled together. As shown in the drawings, a cap
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As can be seen in FIG 2, the gasket backi ng nenber,

or support plate, 40 has several chanfers 41, which
waneo4fossased i nt o the gasket backi ng nenber 40 POT/US2004/009494

accommodat e several, "L"-shaped, gasket engagenent

tabs 36 which are fornmed as part of the cage

ferabl st anpi nd form.ng, the .

27 i BRARRAGs poR B BSPYH P ERE O o B b DpbaRS penine 20
2 5FhstisdnaprRy wheg BB bhain 3B emBer 4008 HréyshipsdailiPihkic@ket 32, the
36a and a clanp portion 36b. The clanp portion 36b

severah geselsengpgenient kabs §6 tratbrtrude fropr b wprolstontnd bsttom panels of the

nf 41 hol d t he. backi 40 |
coned PR ¥4 bR R R e TR BB 32 ) s
the eBEAMRMEHN thBEF6 fdatani AR RAAEIRS LN RARKE 18 BRIRESN e %98_1&932. The
a presel ected position and which prevents the backing

mechparagbandf elentricad vpniget grwase the emngemat yabs 3 6tané tioagpaket 32 will thus

provigéefiehil egrplt B SORES b g B0 S Ebepmiaopapiohe 16, 18,20
and BOarRTbREcd hI dQRNED3 hERD4 %H?{\]r%lethg %ﬁsl%g{ogon%;ﬁéss%en the cage

chosen so that it i's less than e dep
assergblylkepres®d againstiig frofiepageli8ad edfuire 8 relmbhyrondsetivewbatact around the

peﬁréggrc&?g%%ggpgg{%lg&%&e as enb.lefj%%gggtlher. As shown in
PGAJS280¢4 nggﬁﬁq%e%l?viWX)? fhetint élﬁﬂgin S:g%? | goé?']%ffu&iﬁg Mterior walls

end of the cage in place int
42, wdpenbyniheid @lacememttand shapee prowhiera unbeg afkatefibathki ingude: enhanced

.. r 40 i ressed, agai nst, t he gasket 32, the )
ﬂgldggggf?ls fo toglrﬂ@alglé'rﬁ%l-ﬁmif%@b%e%ca? ol myselAniGay sormestiqns between
e A R0 AN BALLE BRGSOk ERBR4A0 g ona
through¢hgyaskipie Bufdtugs 19} thep ptdvade o atgmmimagﬁtmm pbtehsal of the

. 36 nechanjcally and, el ectrically contact the ]
cireul ARt JHltipyek gioenton avalls d2 Al shen Th K. ¢ skerpite smbodiments of
the ERMRGHaPRENRE I RenGHIRARHR AR IR Al SRPKEed as

wi Il thus provide electrical continuity between
descriitred Heraimetftepanel 30 and the exterior panels 12, 16, 18,

e S SR, e 5 it
perp@RARAR kY bR 1Y t%??@gelqgaahﬁ $ie Bd¥on] }%ﬁl@f 1PENS tot%%ghggl the interior of

ensure a reliab conducti ve contact around
the cager i0fptiest amf seobe] madele pdtestor bhags, fvhorin fharbctropie mdtiles can be

. 0O, FIG 3 ows_a xpl oded vi ew of the EM. shiel din
msta@ dﬂ%ﬁeﬁrﬁa EfPHbEMS aﬁwcynoﬁan%ensmhfz?n%ﬁ%w Tylueqddi fhe walls
42 i ' l terd
P pARSTRY SRS A 05, ARUIDE SRLBRIEH] LI ofinerin
wall prgagéraentitatiriovbat agd feted odth aad dispeaddani the topcadrettoodteach wall
the top bott om panels with the gasket;

et.ween n ), 4 . .
42. ﬁ}?dn%‘%%%s toid @?“Pidfv’éh%é’ﬁfella@dg’ﬂ%taﬂ@d &R BugifcPrieptation by several,
i [ . i t.
onss B0 L8O QU AL ) AORY Ul e bt
panel312 infdl 4 sioawdttbobkt @ewhith elid @ize Wad isspréRrabdiyemstimen ahd id-which it would

3, alternate g_rrb?di nents of the cage 100 mmy include
be gfa\lﬂfi%ﬁu g grogndingdugs; Frargilusated as “eve of Bewie r lide semahent pins.
| 0§ B ffflerfb} wall engagement tabs 50 of the interior sidewalls 42 are sized and shaped to

protrude through mating, i.e., complementary, slots 51 disposed in the top cover 18 and the
bottom panel 12. While such tabs 50 are provided on the interior walls 42 for their fixation and

electrical coupling to the top and bottom panels, the exterior sidewalls 20 and 22 can also be

27-



10

15

20

25

30

descri bed hereinafter. In FIG 3, the three interior
sidewal I s 42 of the cage 100, are oriented

weoeubstoasasi al | y 20 perpendi cul ar to both the topCpaseio4/009494
18 and the bottom panel 12 so as to define in the
interior of the cage 100, first and second nodul e

. ces, Or ba rel el ect dul es.can
provil OB eneehitiony SER Shichdfiy S alsll e BR iy Rrine top
and/oENbttéth PRSI, pbRfed SlsaRE khat Tﬁbeto%hél Bottdia aﬁ&s 18 and 12 are of
preferably maintained in orthogonal (top and bot t om
suffiapenit éemgtht andrprovided withitla feryisisé complemieatary shets 151 into which the tabs 51
lgﬁg r%eme t tabs 50 that are forned with and di sposed
would B IRE¢%p and bottom of each wal | 25 42. The interior
Weﬂl Ibeing % cath eﬁfeﬁ@r}ﬁ UtHeREts 9f §1flef ARV RAN R §6kH tRat the interior

heir 6rientation by several I onger groundi ng | ugs
wall wgmm aba 58 poeﬁfelablyelitghﬂmuglu fifei stotemithout aaxdxeestiveplan dWhen the
hol es | n_t he bat n 12 into ci.rcuit board on
engagiepiebh s B B Ovatl BF Sloss St el v mig b Arepd. swaged,
knurlb& YRt blagedd WIHEQ%Q 1ubB%n Pfa@é‘ 'mér@&_l/ ﬁlH&ﬁnigll?ﬁﬁd electrically
l'ustrated as "eye o need styl € conpliant pins.
bondfﬁgehe mtezior wrallndl ko degagentsrts walws tE@bQiform h2. Thoerafordinary skill in
idewal | s 4 re.sized d shaped t.o ot rude
the arf Wd]i i RsReNEe ﬁﬂg hejintgrior W fufighs %q <z9e1 ]%?Lp‘?ﬁn% §¥aged, knurled
v
at onlyThd B drBOUGRY B ad ARG Boh pRRLd, SFRANG nbilof, M6 iferior wal
engagelneint tabs %@ tamals@abelsolddred thrazed) weldegbi giged wsinghan eleptrlaaity
botto anel.s, .the exteriar |d wal I.s .20 and .22 can
condugtiyg aghesive, %lfj)fzwgt&h@sﬂs@@ild sw%e@ odppes pfepened or
knurl@ﬂ Eﬁga Boagements eb@}p&cﬁgngé’geﬁﬁhﬁg}) sﬂ@Wﬁ L ﬁle%ﬂa\%ﬂgs and they
be joined to otton1pane S,
are smnexi/ammﬁ‘(ﬂﬁ etmhmhﬁr ledgthwish ef thepagn dn«ﬂ) sbrheor pﬂﬂmfethsrn]rﬂay be aligned
., an 2 are suffjcient Ien h and provided with the
with ?@E&J@r Lons Shfdre ﬁ»ﬁﬁf% Faﬁts}nﬁfﬁ%@so e iniFris SRFUATY 45 ¢ abs
5 "
o 11;) l%e‘;iﬁﬁéélilgra \?gllé @p}évreﬁaré. Pﬁll’]dgatg ﬁe\gégﬁ%&ﬁﬁﬂt atlﬁ ?{%s 52 bf¥fie bottom
of eacintvell #2r Sinviddrly, ew@asgmmﬂtzotemﬂémﬁs piriesf otiin, e derd] groundmg lugs 52
t hr.Qugh the:PIots wi t hout 3_ cessi ve Hlay When t %
that %ﬁ\ﬁgggﬁéwm gbelegric sraentia orHran d Patally pyogents ﬂf the cage 100
toa :orrgg&%k}r 6’[ | Yal e%%o(ﬁl?glﬁg‘e Ll%ﬁﬁgﬁ%g éto mﬁier i cage 100 would
be atﬂaﬁtdda IByOBirigyseae’rdl gbemi hige &2 khat aim:thmﬁelyganﬂhegulmﬂ;espaogd across the

bottosSE0 e 6REiAG {00 R PY PTG HistaR Db runcBiEys 34to a oference

poten:t)ilé%ne g;@ Qirkit ﬁ%ﬁr@é V@]{/ﬂé a@@lg?ﬂ%ﬁf@%d&l@?ﬁl iy 1&%&&)9& 24 1 s more

swage e top or bot
quickdyichutddan graundeir agefpmnepioteﬁmﬂ,ghdeby p]l’omlhhgdnprbhai EMI suppression.
interior wall fq genent tabs 50 can al so
sdilfeft s OWhi ggf:@/cp ﬁgﬁ@@&u@reﬁpwggép%gﬂbﬁt from the section lines 4-4

showkiligfid hC ngL‘ ¥M i@&iﬁ% 'c%(ge RIS %X nid lbr aﬁﬁ {rﬁgllﬁlﬁq%unted to

consi-der e equrv nt e
conduative petiweng dge fieades aba cirSeyeoard BG,rby&n@mg @mm afbﬁb&nﬁ@ned
J shown i n % %.draMAngs and t hey
grounding lugs 52, but which are not shown m FIG. 4.
In FIG. 4, the radii shown at the corners 19 joining the top 18 and side walls 20 and 22
are attributable to the single sheet of metal from which the top cover 18 is formed, being bent to
form the side walls 20 and 22. The gasket engagement clamp portions 36b are shown as

projecting above the top of the cover 18 by a predetermined distance H. Similarly the gasket

-8-



10

15

20

25

30

15 are spaced apart fromeach other |engthw se of the
cage, and sone or all of them maybe aligned wth each
wotherosgdsong the top and bottom edges of the i RCEMIS2I04/009494
sidewal s 42. The interior walls 42 further preferably

i ncl ude several grounding lugs 52 at the bottom of

engageian%er}ltt W%bc qmp Rﬁn%gg% %@)a*(% &eefﬂ?%%ffh 8%%%\%%6% %e%s?}ﬁ eﬁrolﬁpt%;?% the bottom

panePBY Y\ Sarh 0 disein8s 1. I TheHHigle M attvhibh o aémﬁéh%ement tab clamp
nmetal lic conponents of the cage 100 20 to a ground

portipnsfpgoisaicabopo theriep af coviey p3 emd bglowrﬁhmbottom pansi RZ cmetbles the gasket

enzag iR LS TP B E e 55 4 T ParicT BEag g and compressible
gaskitggghﬁfgl%?’pﬁﬁﬂﬁ%r?&é&ﬁ&lb%wa?%%ﬁ&@h ef‘%s@t 3mﬁd<e1?eréiecmca11y

electrically joining e groundi ng
condhieiys eBRrioo panalssindristecier wpldt eiithe edgeon the circuit board

gt s onc il so 0 (e Her 00 S00CE 28
the ﬁggﬁ %?1% 80 an& WER M e RIRKE %1{191 éLftTHﬁle REOrEM to SRR CRARY Mow the

shows a view of the EM ‘suppression cage
interibﬁ@zallaﬂlzb‘éuetgrdundmgtlhgs %mdl thausd ofdbe Meiiorwabhmmgagen&ng tabs 50,

whlcﬁ ngfu?i]e g%l)‘feytﬁl AR n %c%;g(g’ﬂ the ‘t{;»eglg);%%]:i% yA§ can b be seen in FIG. 5,

each of RGERrioCNalfs £ Jéﬁﬁ'e.li ﬁﬁ@ Qﬁc?se%énd EMI ﬂgcgﬁ/mg receptacles 41,

af orenenti oned groundi ng | ugs are no
43, irgh owlinch an dfedBont. mbdul&k@h ag,a dahecmladumcaihmvbranattelvdrean be installed

s SR PRt BT e P
embd’&ﬁh&t& dnli%s Eé:‘lpb&&\éﬁ in B 155 Qo 0RY e&%ﬂ%’eﬁgmbc%g 34 Qe f{)l‘ﬂ{e@‘by

the side walls 20 and 22 The gas engagenent cl anp
stampiog thenmsut3Bhhashectshetahfram wipclofheadp cayealb®iscfotrned.t Ahe eéveral

srougiie 128 B2 e cnd Yip B0 by GeB S8 sy LA 0 050ags Mt Gorhection fo a
mrcuﬁ%%%ﬁer%?%hﬁ{eat%}ﬁ&{ finbs QE%E lg(&t\vilﬂ& bk BRadRRht 9 fugi Shown in

engagenment t 36 proj ect e bottom pane
FIGSh$ anth6-Ganshaiis bsasodid Thps foh solﬂmr@]jurpbsa!; awfhiilethd greunding lugs

Showgﬁfé e %%agg‘gﬁ % g opeTan 0BG iSO RIounting.
3’?51%%& &%e A ttﬁtgg g@ﬁgﬁﬂé C % a%tgcﬁ t5 %EH?JL%? on a circuit

or ext en ectr y-Ccon Ct Ive an
board:ambpmsslle higeod cgaﬁalmdm 3kt tereplaycepicay taths 50, tha solder lugs can be

el ect i cal bet ween the gasket 32 and the
attachiddg s eoaadiugtors ReiEHI PRATEPRROBer I SURRERLS) AREMPRE @ WS, some of

whlcﬁ\%c:lh?deq;eeﬁlﬁ S it n‘g-fgé E\ki\%mg fquig?% BheLIGE perspective

vi ew of g cage-100 wi t hout
t Q. |6cshbwpamt&her3/ﬁ)evanﬁthm0hge 100etakaf dlodg thetsedivnries 66Iﬁep1cted in
r der t nor e clea‘gly show the interior wal

FIG. ZV\%OWH@ tg? ¥ wa @2@ %%2%211 e ipteEor Edlsg- tehe hacks %rfear of each
electf’(\fﬁu nagtg\g éﬁe@@? oev%gt A 1‘th 'trrngillnnﬁﬁ {al%kl %g, ﬁ%sol&’g)ﬁﬁlq%emodule
conte&taﬁg e]iemeﬁlsﬁ;vhﬁh arecfpeedby sthmpingtthe metall‘imd:der ﬂ&aﬁ&‘ﬁvhfd:ﬁ@rovide to
first an&l second hol | ow, nodul e-receiving receptacle
an elgciromc module installed in the electronic module spaces 24, a bias force that can be used
to maintain the position of a module inserted within the cage receptacle so as to promote
coupling to a connector in the module spaces 24 to which a module would be connected.
FIG. 7 shows a side view of one of the interior walls 42, depicting the interior wall

engagement tabs 50 and the compliant grounding lugs 52 by which the interior wall 42 is
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43, into which an electronic nodul e such as a data

comruni cation transceiver can be installed and
wonei4@ssasd from EM signals or have its own EMPCSiU§Zm@mH809494

suppressed. In a preferred enbodi nrent and as can be

seen in FIG 5, the gasket engagenent tabs 36 are

mainla i tand R ST LG SoTRr L i teich B TopBed eround
conn&tRHAEHRYidedIThS %ro%ﬁﬂlﬁ@ tudornaxidi@, ﬂ%ﬁﬁ ﬁi%qb@f:r ddie o‘fﬁgaewall 42 and

100 so as to enable théir connection to a circu
provide asttugnrept.t103 “raednst fatebectricalifricotplingshe wgkt 42002 \gmmld potential on a

e G S TP RSP e Bt Srorare
EMI 915191‘6!{1%' g h@@%oul%l%%o‘tﬁbaﬁ}r Gnd ﬁle@ﬁ iSMPWMadRanel b g%ferred

conplirant pins for plated through- o e nounti ng.
embofiirees, artke ®p\edgadt thaysllt4andtamgsbé tettonh, thsre aenwhie engagement tabs

ed to c uctor on.a ciycujt board an [ OVi
50 alffo b ewn aebrimenad metids g rBRtETEBEaB L0 fhaly the topand
t f
i SRL T SR B B R80EK e IS EAREMEL 5P 4Bl i

heighd dovextedd thwhlgh Islcxtsnﬂ mdhe pepacoivag] 8 dmlinlthelgpttosmparieh @2 such that their
sol derin azing. FI 6 sho not her view of t
height peyt T FINRE RasBeL swipsesh [N @gere@mre%eédwpww or glued,
in orci?egttée: #);gf\tor}llztv}\lg Arey)l eﬁgagte%{%n’?ﬁg? gac lgé%l%q?g‘ﬂagr c%%?@c@gi t{?nﬁe top 18 and
bottosd poelsdi & hm‘&jmﬂ edinpocskilP#h thbefeeharienl angwilbsalivethat peening,
al so known_as npdul e contacting

swaggeg ' i mg&ﬁ? ng?ﬁ?%‘g@a?‘htéab%ﬁp RIOXiSS ?151691??@1%9%116%011 as well as an
electiT&Y g&mje K %Q'Eélﬂjﬂf: R odgdtiRe @%Qo@é@?@%@'ﬂgﬁr %heu

i nsta ectroni c no
f dngerthiudt, tieegrolnelingskngs 52 on i integion sidbwalfxos) priooide @freduced path for

ule inserted within_ the cage receptacle So as to
gmurﬁ) %ﬁﬁ*@l%l dyg g ShetiRg preplems oft Msinistior Hdewellsfcwpie not provided with

o5 4., I BTDLS Yo, SIS o5 e

from (ﬂlﬁ)ﬁv&@t axngrior kelewalle20, @R. \IatHe ocengage e nthdrainsa MOdwBeh the center bay
t he conpllant groundlng | ugs 52 by which the interior

shovipan F1G2 At 23, {hpezomd potisasld perTiomabe shaabivegion to the exterior
s1dem{?l’i's%&ﬁtﬁﬁ \INH%Q gb &&J?@ é 1 t\fﬁﬁcﬁl'l% aﬂ%%t gf)}o%%g‘télé%ﬂual to one-

an | nprove ‘connecti on

half O'Ehlﬁae @idnlu pflihe @agelgstonPpaxt endwithahs h&tﬁn«blﬂwﬁﬂhe %ﬂﬁﬁdﬁifg lugs to the
42 and provide a structure, i.e means'

lntenpbwd%wk&% that dlytae%ﬂﬂﬁ recitged pensigerably 2As shoazvrgm&lﬁ%d 11B, with the

occuf e p SorP Ry kGl bR Regr B b RHBI L s yeefiar M i shown

atzzi;hnﬁii'énﬁmllsgglﬂﬁndh@els%a@zioo woul d be electrically and
mechanically attached. In a gr eferred enbodi nent, at

t HAG: 8 @h@ﬂ@@e back orgegiiartiaposthe e@p@wgc trtvéubcﬂpmﬂﬁ4 and a

t here a nt f.ab t hou
compg S LR L8 s F g RRE TR 8 Fam s T T DA Silisive ab 60
is sizedhdd Tobfed SPthaN@ provele¥ AR waRk at D Ror&0b 108SaidstS Sir@dt B8 Br transceiver

the bottom The wall engagenent tabs are of a
modudg instatlie@ pirto the space 24. The downward force 61 acts to maintain electrical contacts
between a module and a connector (not shown) in the electronic module space 24.

FIG. 9 shows a cross sectional view of the electrically-conductive compressible gasket 32

in electrical and mechanical contact with the exterior panels of the EMI shielding cage 100. The

aforementioned planar gasket backing member 40 can be seen located between the gasket
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hei ght to extend through slots 51 in the top cover 18

and in the bottom panel 12 such that their 10 hei ght
wonrowiodgsimat eri al that can be peened, swaged, PEmmSkma/p09494

sol dered, brazed, welded or glued, in order to permt

the wal |l engagenent tabs 50 to be electrically

conne he tQ and
cosn GRIF 380 e PR Bl 23] SR BRI ety g g
engagdﬂeént ROTE dhd the gé&ﬂ&l nq)r@rldkmw 1lrﬂp?&védfb¢ec¥ﬁdal cENYABERRRY the gasket
tabs 50 provides a nechanical connection as well as an

and th¢ eqver i &,dhe bettnre 42 poadhthssides éiotsheswvmir fig.42- and the top

or o P S Poip8 P R A vt e ERE B ind s g g from

openfigedHGaAGh PAldh &Qflecti@hRUNEHIOWoslAI v ifitAtkdand B8 elbiriic module
problens. If the interior sidewalls 42 were not

Spacq)ldovﬁll@e@elmtnhal cgntacimang praxidedSttesensheo finnt panel Hhind the metallic

elech?qr( Hgtgctt gli);' %Sy §f %g\ﬁéqogrgcmgb—co %t1{1%e?qdﬁ(é)mpressdble gasket 32

engagﬁgﬂ{erg%glg&efggag@m%ﬁ%ﬁggn a nodule in the center bay
shown in FI "Z", the ground path would run

f r Amitipertaiideatudecd tid DMI sloelding @ge struature 20ths iptheemlehtsgf the interior
tance hown i-n that F| re 1, ich js at. .
wallsPgefh B3Rfes 1 Reeerty eidarmed (gned: aorsghe sk} Bhin compressivle,
asserht1BrgGBY GoROSdnBM PRNEE cabd-10Wahd c&ﬁﬁre@s@ﬁ% fnk @RIt 313 Qﬁll cause a force
grounding lugs to the Tinterior sid ['s 42, that
to be @Kstttmmsstha gdsketehmpeséntéatald. yin o@lmrsarm&m thercoﬁir@smble gasket 32

th. the occurren of  _a short at .Z, he qround
will G537 5% R SRS, BRI HE S0 SR vt B Zafie o7 and deform
or beRd @Wop 3R af@bot@df phifel L PDLRS A %h%@n Qﬁ@h&kﬁés@%@ ﬁle@)p and bottom
25 FIG? 8 shows tﬁe back or rear ortion of
panelglagd thﬂﬂhifﬁnemmh@gﬁbaéé e tam ahdbbotmonpanetssiau ebetsa@rﬂ@ bent.

e RS G, DL TRy L3 BBt o s
the gé&(epér%\éggﬁém fapdawRvast & ety @ﬂ'er?g@l?énr’rgé }O%t;ﬁhélcl%' 4nd the bottom

board or transcei ver nodul e instal o the space
panel2p, toTdpposbkdwiefmmdtidopcleendingabitsvaudd bacased by teeotprasaive gasket 40

ntacts. between. a | e an connect or (not sho
wheny R ESSEH QTR 136 I P B 38 400 B PEtEentacHg é\“«)ﬂed
k i
e B i RS o
flexucad migatity thioigh thegop parer I Soandpha bdtsono pandh é 2 Efiffersihg bbitlipagels against a
C 00, The aforenmentioned pl anar gasket backin
foree E3 R Oy etHinBe LY B OTBIATEP ﬂgérﬁl%elﬁesgagmsseﬂ%eﬁtween the
/ t
o200 S9S3E1, TG 2004 04 SimaRO oL e S ior
wall e twatls)d2 dre lqasﬁldehrectéyrgdgwrthmgaskettengﬁgemem tabe 3¢ as keto reinforce the

rovi de an.i oved electri ont act between the
top a@ié&@ma % peeinshthgforpg exerfrd %’Ug ﬁﬁiitzen&ﬁ%em%m%ﬁ dédy the
10 shows the front cover
Comﬂf%h%g)tl?galgﬁﬂaélpoédnﬁud% gaﬁte%lzdl ng cage 100 and the

fr Brytelecﬁmaﬂe joinigg Mo whit englnembitaibsai? te Itlﬁctbp tpahcﬂ 18eed lthee bottom

be installed into the el ectronic
panel 12 the interior Waﬁl 42 can be malnta?ned ina substantlaHD perpend1cu1ar orientation with

respect to the top panel 18 and the bottom panel 12 and provide additional flexural rigidity to the
top and bottom panels. By the reinforcement of the top 18 and bottom 12 panels by the interior
wall 42 beneath the gasket engagement tabs 42, the thickness of the panels and weight of the

cage 100 can be significantly reduced below that which would otherwise be required.

-11-
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space 24. Close electrical contact can be provided
between the front panel 28 and the netallic
wehewtossasal | y- conducti ve panel s by way of the PCT/US2004/009494
el ectrically-conductive and conpressi bl e gasket 32
engaging t he gasket engagenent tab 36. An inportant

BT e PROH R AR %}Fctn%fym&?adﬁ&i‘%c%uﬁpﬁeS:s@ep%aé{ietﬁ& is made
up Of.ta%nﬁfi‘ésgﬁle RIABRPRYr ihBREnA6d WHE CRtEReallRoAARKGS nfh?enal In one

is conpressible, assenbling the front panel 28 to
embodﬂgmt,]me gaﬂkdt 4Disproossiungys {dre efasitetial Ao wiviet, i s sleeraate

embogBh& 4 lpemarnslh Ph e AECRU e beself atogad HEadS Ty that the
ok SN QU RUTE BEFABTSH (S99ARTAL, SRS BOUARLELE e rom

away fromthe deforn1 or bend the top 18
panel8caniddhe er(gaganﬁitskab]; 36. Bekagﬁdlfmghwmnahhisotﬂel apkheb® thé interior
t he top tto panel s and the |ffne s of,
surfages O dhe gesl ettt%ﬁolfiélgé %{ﬁget%i’ a6 %m&qags efthe gekebmatedn eing
r [
compREile, SRRARLE Pl by U oL L SRS 5 AP Sy ffo Find
1nmnamgé@ﬂhﬂmﬂdmgmsmﬁﬁwemoaﬁﬂhmpﬁmnéfen or strengthen the
panel 18 and ottom neI 12 t osed
de ewg@.ngb@?emﬁ CRBReHR e e M Ypprestign can be realized
r r
o T U Ty 4 SEBNE Glgoon
panel38adnelch HOd S tldeldabgy elnyprisetief eletigicaliy-comlutisvelianblg. By appropnate

their_location between the engagenent tabs 35 provi

placepeatfrigterior yrlks 24, atepding mapet %@@ateﬂ&aré o eompEssile gas et 40 can be
[
resisiP B0 BARSLRESOE LG B RALTLARNE BBOBUIIFUR cpgep0 and it
front Q)BneMZGn Bytevesly dosmieisiged Idatinethe grivendirgyigagreind pataway to ground
6. and the front ane] 28. As can be seen in FICS. 2, _

pote@lal 7] aa%@ug boaglecan he geduged tq,@allnilm{ngm Mhprsl}np&@/lgg gG'A% suppression of

;located directly bel ow the gasket engagenent tabs 36

'so as to reinforce the 25 top and bottom panel s

aglaoshentlod a:ﬁ @Tec‘&omx atodeld, surhtak an ghsieiic dnigagammntications

tabs 36 by conpreSS|bIe electrlc IIy conductlve
transepALqE Of t\g@wasyadéw wathy; the plegtronie madylerpbume P4 walh gunpesss FMI from

anel 12,

the nf AR R PA st AR JORES K3, éﬁn%?%liﬁéwﬁ%‘r. Fa

substantial ly perpendicular orientation with respect

to the top panel 18 and the bottom panel 12 and

provide additional flexural rigidity to the 30 top and

bottom panels. By the reinforcenent of the top 18 and

bottom 12 panels by the interior wall 42 beneath the

gasket engagenent tabs 42, the thickness of the panels

and wei ght of the cage 100 can be significantly

reduced bel ow that which woul d otherw se be required.

-11 WD 2004/ 088381 PCT/ US2004/ 009494 I n a preferred

enbodi nent, the electrically-conductive conpressible

gasket 40 is nmade up of a conpressible foamtreated

or inpregnated with electrically-conductive nmateri al.

I n one
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Wec

enbodi nent, the gasket 40 is a continuous | oop of
materi al, however, in an alternate enbodi nent a

woOiozssdsengt h of material could be wapped ar eamaStdee/009494

cage 100 such that the 5 gasket electrically contacts

preferably the top 18, the sides 20 and 22, the bottom
the front panel 28 and the engagenent tabs 36. A
r of adhesive can also be applied to the interior

surfaces of the gasket to hold the gasket in place. By

means of the gasket material being conpressible,

c e‘}qmal@ﬁﬁr%agr@h@l inygrferpreeSBYH) shieldingpagé fog an@gagtr@zc nxgdule, said

nﬁ€%§1 o%nd and. inproved EM shielding is

achieVee© npwgﬁﬁrlor art. 10 Fromthe foregoing it

shoul d eb&)t@apﬁfeﬁm%r fop douh s RVELErdaMboatPPr essi on can

be realized by using an electrically-conductive

gasket aesmdpétisie dowenmemberrelestriatly |cg1a11e<ytocﬂarwlbmftonvmember

front anel dul g .shi e co r|s

ol ot r B3 L Een FoP G ARrar S ey Gospied © the bottom
Pl-A8 REBEHMmGhbErDHRE EQEriNRideSvalld ea@h 19&{18[1'11@% IEQ&T%BE exterior grounding
created by the conpressible gasket can be resisted

fdcgﬂgﬁmdmgkbvmngﬂﬂhéweﬁhmmr|cal connectlon bet ween

t he pane he .cage. 40 and.its fro ane

By ey oyt iR N EPoFRlL poin e SHRpeRaM R hie members,
She Iﬂ?&i&@&zﬂl’\ﬁ?ﬂuﬂﬁg% R Gne RRESH gré\l,lndlﬁg Reg ‘Elbﬁéhﬁiﬂg downwardly
board can be reduced to a m ni mum further i nproving

t Hbeersfrpmrtbasigha cofrespling @pauagrémpos&ﬂ imsnie beitdm omntber for

nmodul e, ch as agnh el ec, ronl dat i cations

t rcgﬂg%cé’logg? aﬁoup\aﬂlg\ﬁﬁfﬁu‘& 905y \R}r{"ﬂf G Erélu’gt ectronic

modul € el B netheiibly, oRteRBF §8&ydi¥land 'irﬁ%or%@alf Qﬁl dREUhEmber
as well as isolate the nodul e from externa

s Giﬁﬁcm‘@ at 1chgt ’M@ digowt, 083881 RETAUSR R4 b088d Qaﬂge fdereceiving

im1l An tromagnetic interference M . )
S efestaism s B Ry ot BT eAL g oo g & distinct opening

S Mol Bl ehtn B3GR ICARRLRbIGE safll DOE LAMHBIBAGHhiERhn electronic module
nmounting to a circuit board; a conductive cover ﬁ%er
eleaotprsscal |y coupled to sai d bottom nenber; 5 first
and second conductive exterior sidewalls electrically
coupled to the bottom and cover nenbers, the exterior
S 'lql%% \di@ing @&gb JEhiMAl BGefin &a?@éiteﬂ&esl@éﬁa 512 interior wall each
groundi ng | eg depending downwardly therefrom at
| endtdesrpeplimaligr ofegrowmiling lepeibbr dapahd yowowpldbdthtmefremi .d
bott om and cover nenbers, the interior wall including
at least one interior grounding | eg dependi ng
dopmdidlite L8 JTRILE 0! Wh%féﬁt%‘a%‘ irferfdtah& ?ﬁ@ﬂgﬂ $8unding legs include
openi ng dlsposed I'n said bottom nmenber for

compliant pins.

The shielding cage of claim 3, wherein said interior and exterior grounding legs include

eye-of-needle compliant pins.

The shielding cage of claim 2, wherein said exterior grounding legs are spaced apart from

each other lengthwise along said sidewalls.

The shielding cage of claim 1, wherein said interior wall includes a plurality of

-13-
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connection to a grounding circuit on said circuit
board; and, said bottom menber, exterior sidewalls and

wonovarosgasiwal | and cover nenber defining at | e@stuSLoaa/009494

di stinct, adjacent internal cavities of said cage for
recei ving electronic nodul es therein, each of the
i ties includi a distin

LAl AL bl Sor B B PPt g SRR S o shaped to
t hhQuaRiciy &8 At BG h e%t SR of 88 cRRBRallfcoddMRtive bottom

shi el di ng ‘cage of claim wherein said exterior
s iagid weild| edectnatllyrebaductive vx}ahgateshoctvem ncludes a plurality
of grounding | egs that depend downwardly therefrom.
3. The shielding cage of claim2, wherein said
' nlt}%rshfé‘ldlﬁ gag%x(}f%[dnﬂ% %%ﬁ%aﬁ@ﬂt@fﬂﬁ V\'/eplcéngggement tabs are
compl tant pins. 4. Thé shielding cage of Im 3,
V\hmcﬂaamca;léy ghd eiecamwlﬂy cangled it sid @ip byrad lwast oxg dfegrening, swaging,
[ %é -of - needl e conpllant ins. 5. The

HignsPlecting, Brazmegadne s ung sai d exteri or
groundlng | egs are spaced apart from each other
| engt hwi se al ong said sidewalls. 6. The shiel ding cage
of Thel shleﬂldlﬂlg cagearfelaims/awderent exid artervaalvwall enghgrahest gabs are
pI uralit y of - 13 2004/ 88381 PCT/ U82004/ 009494

sepleiy botfaqe %ﬁb]%‘“é QBmPL PEENg, swaging,

b e cally and
o, %@ﬁyﬁﬂ%‘i B%S@a?eﬁdﬁa&m%@ﬂ%f sal d
el ectrical ly-conductive bottom and said

eI ect r| | | 'y-conducti ve el ongated cover.
Ing S Grelapg, M@relaﬁ@ﬂénﬁ@n%greum% }qgé pre,sRpged apart

d electrically
co'mﬁup %gﬁ*”&héfé? B B R A R e n.
swagi ng, knurling, solderlng bra2|ng wel di ng and

gl ui %%&18 The shi el di % cage .of claim7, wherein sai
| sy SEslding creehi si@nke et@&b%ﬂl%%@ﬂ%\%lﬁ oEgnteq Slémamtlally

el W t .

p%?;%eglg%@na!é Yo gaqv\g Bé)t?cgn s?j(ﬁ)rep }r%g{b%fgqng eafiiagn féllaﬁ@aé’l nz%%‘igr to said cover
dmmgoﬁndangBng 9 The shi el ding cage of claim 2,

wherein said interior grounding | egs are spaced apart

from each ot her Iengthmﬁse anng said interior wal

10 I

n}t‘k gl;[ﬁ%lglé I%f Fﬂklﬁ%&cﬁgg {09 higl o'gxll agﬁull %’1& %?élgcenrscgléﬂl dulFs that are
t codfédedwtdivuitanda emmﬁwbdmn‘@eﬁ@namg adds f1exural

rigidity to said cover and bottom nenbe
a conductive flat base plate with first grounding pms integrally formed therewith

for attaching the plate to the circuit board,;

a conductive cover member that engages the base plate in a manner such that said
base plate and the cover member cooperatively form a conductive, hollow receptacle into
which a plurality of electronic modules may be inserted; and,

a plurality of interior wall members with second grounding pins integrally formed
therewith and extending along a lower edge of the interior wall members, the second
grounding pins being spaced apart along the interior wall member lower edges and
extending through corresponding openings disposed in said base plate, said interior wall
members further including a plurality of engagement tabs that are received within

openings formed in said base plate and cover member so as interconnect, electrically and
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11. A multiple bay shielding cage for shielding a
plurality of electronic nodules that are connected to

WOoi0n8g3s10on a circuit board, conprising: a coRAUAIS2ONE/009494
flat base plate with first grounding pins integrally
formed therewith for attaching the plate to the

¢ 'rﬁgclﬁa 10%)]%@ rsgid ;int%ri?ra\&gﬁ]gllé&tolel\é% S8 ﬁ%@segmﬁgf?%g cgéetr (rjnember said

engages a nmanne

baseoral @bﬁuﬁlﬁ\gj{)ﬁnh ﬂeﬁﬂﬂ@ba’tﬁ?tﬂ@buﬁ@ﬁﬁﬁfn&i d(erfdf ki dase plate.
conducti ve | ow receptacle into which a plurality

of electronic nndules may be inserted; and, a

plur I.or | _nenbers. w

g ri;hu ﬁsil}l\e:l%mg c?%e o Eaéla r1 a%l’ Wé’/l@l?glr sr%de {irs{ ﬁ%ci sewlecﬁgrg}%dmg pins are chosen
extr@h thdgoap Qﬁﬁlsﬁng YRt AFAS sathighhfink Bﬁ@édrﬁ’ﬁhaﬁﬁhﬂountlng pins.
menbers, the second 10 groundi ng pins being spaced
apart along the interior wall menber |ower edges and
ext endi ng t hrough correspondi ng openi ngs di sposed in
said base plate, said interior wall nenbers further
including a plurality of engagenent tabs that are
received within openings forned in said base plate
and cover nenber so as interconnect, electrically and
-14 WD 2004/ 088381 PCT/ US2004/ 009494 nechani cal |y,
said interior wall nenbers to said base plate and
cover menber, said 15 second groundi ng pins defining
paths to ground within a perineter of said base plate.
12. The shielding cage of claim1l, wherein said first
and second grounding pins are chosen fromthe group
consi sting essentially of straight pins and conpliant
nmounting pins. -15
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