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MODUL E- REGRYbokecbs¥D Background of the Invention The pr?é’?ﬂfszdoﬂ)ﬂﬁﬂ&% on
rel ates generally to shielding cages used to shield electronic nodules from
el ectromagnetic interference, and nore particularly to shielding cages that
accomodate nultiple nodules. 5 In the prior art, electronic circuitry
requiring shielding fromelectromagnetic interference (EM) is often
nounted into a sheet metal chassis, or housing, that suppresses EM signals.

Al t hough pri oSHHELDING SIAGEOVITH ) SIOD e R gAY PN, they
did not provide a mmeans by which a chassis front panel can be

wel | - grounded. Loose-fitting chassis conponents provide poor electrical
cont act Backgepend ofithednwventitle power | evel and frequency of EM, |oose- 10

fitting chassjis conmponents usually provide poor EM shielding. In order to
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pi eces. adcom@iodate ndltipleaubdigesshi el ding for el ectronic conponents that are

used in routers and servers and the like, a single shielding cage 15 nust be
provi ded for Iathsiprigr ertpelaetianiarirayiivy eequirngeshislding baselestroreaganetinintapterence
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like. In the transceiver configuration, the devi recel ves optiCc data
si gnal.smeansdnywdritls a chassisi frind paied can bewkll-grgmdbd.abdoserfitting Thassis kempbmats i cal

signals onto an electrical 20_intelface, i cal]y arr,gnged by f
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devjre £i ' | | Qi shield against EM. It is
t hefrde:f o]i%etﬁlgglé}i{lSrS{ag(bbla{eﬂ]!)t0 39%? g&\}%agke}p{;ﬁ?%% g@’?ﬁiﬂfe 1 ﬁiglg'cage t hat accommodat es

mul tiple nodubser trsodvethismoblemattepiidies dehélopedanetabsviel dirlgcagssontrcdedret o

ground cirgujts of _a circuit board. Summary of .the Invention 25 It i

t her ef o%ﬂcﬁedg@mnt %Bﬁ'j ofn Tﬁi‘f’“ﬁﬁ‘é’“’ﬂ:‘r“@&%ﬁa? smhfe%hmlmgtcegepas dreconsteyeied d ng
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Ci r cui t electronic einigomiehtstibatrage used ddi ferters bpeedrvers andthefikesesinglestiehtingeages t o

rovi de a l'tiple ba hi_el di cage which - 2004/ 088381
IF;CT]I Susomysy g;ggfed Por%la s?ngle mod{l]l% or gvice. These modules are spaced apart widthwise on

the circuit board and this arrangement takes up a large amount of space. The modules may have

a small form-factor pluggable (“SFP”) structure and may include optical transceivers, electrical
adapters or the like. In the transceiver configuration, the device receives optic data signals,
: ) converts them into electrical signal and transmits the eleqtrical signals onto an electrical
20 interface, typically arranged by way of circuits on a circuit board. Cages are provided which are
mounted to a device circuit board and which provide a grounded shield against EMI.
It is therefore desirable to provide a metal shielding cage that accornmodates multiple

modules or electronic adapters which are securely grounded to ground circuits of a circuit board.

Summary of the Invention
25 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 comected 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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is formed froma conductive material and which includes a base plate that

i ncl udesyghpdsRasds; @ pair of exterior walls that defi ng&jé[g?ﬁoé‘%e%we. cage,

and at | east one inner wall 'that is disposed internediat erior
wal | s and which separates the interior of the cage into at |east two

modul e-receiving receptacles, the cage further including a cover nenber that
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wal | menber | | QI e _ba ortion.and, t cover porti to form
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gr ounghdthle-RGsivingHags) dhe \Chge Rt bk d HErtioR IR botdn a1l R 8f 1eiko MeNDers to
ground circuits on a circuit board ereby at | east one connection is

provi diltwals thaberiendian stdtsrpesimngterod phunadityrofidistinds amrer will ivermbers thtahase obj ect  of

t he prese inyention is to provide.aq.shjelding.c ith, i, opr oved

Const FOIRE 1ihe bie roRtn 4 e ber PR o ORI ACPHRL Va8 JetipesWith Qa1 i pl
ehgct rpad IR i t F5rih 'dl'lSHiH% tﬁﬁdc BEah

_ cgﬁdu tirve mter@egﬁﬁg@%ﬁgcﬁr mﬁ% ac %gﬂ%?@gﬁ%ter}% , thee base

and .c aoeof thebeys, fedmesrdvall menbag baingdoiapd tocthe bateysortibe tmdethie covdigobtimreto

further iggal udi.ng nenbers that extend jnto_electrical contact with the 20

cover Tepn fhe coptiglation plthe sags, the janer rallmembers fuphss 1eludipg gpovndwedeser . and a

I |4 | | : t . s o
o s spihdiis dReibhitor ciffconilE fShr wifl m 0G0 fo BOhild b ETES Gllofed DY !
havi noviengage teastonerotissctioh isproelidgd e gioad between edch dfthe iwduleddys, havi ng

engagenent nenbers and groundi ng pins, for connecting. to a supporting circuit
bégrd, t hel G apriher abjech ph thegireserbinyvention is fo pravideshiridiag sagn Wilhamg any pat h

to gr . . . ks | i shes
t heqe 4Bl SO ior B iclau bek AR REE LR G bl MEILGR JREBR ' L1ET
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circuit board. The grounding pins may be straight pins or conpliant nounting

pi ns Jprmedrof a gopductivemrasenialy the dasa apd Fovere whpn sagaggd.foreingdgeeeptcle he base. A

condugi. e . o t trjically
condudh e e incTRRO R AN R bl W03 SR Mo o Bl e v
neobercsvarse aptevitdhtidh ardndaotivetpat Yetwodh the bagraal covey st & glupdlitg of edrorext end

in a line along the bottom edges thereof. These_grounding pins are received
i n holveall mpmbers that engage both the base and the cover to subdivide the receptacle into multiple

| ) receptacles, the interior walls having engagement members that engage the cover of the cage and

having engagement members and grounding pins for connecting to a supporting circuit board,
the grounding pins of the interior wall members shortening any path to ground along the base of

25 thecage.

'The present invention accomplishes these objects by way of its structure which includes

a flat base plate with grounding pins integrally formed therewith for attaching the plate to a
circuit board. The grounding pins may be straight pins or compliant mounting pins and are
preferably formed along two opposing side edges of the base. A conductive cover member

30  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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=2 WO 20047 088381 PCTI US2004/ 009494 t he base and t hey make contact with
grounding circuits on the circuit board to which the cage is nounted. The
groundi wa Moreesed1 the inner walls serve to reduce in CBpSHBOGGRPI49" Ooundi ng
path of the base. These and other objects, features and advantages of ‘t he
present invention will be clearly 5 understood through a consideration of
the fgllow ng detailed descri ptlon Brief Description & The Drawings In the
cours e&’F‘SEt %sth%@il&]fq @atasbwithighungding aireuity en theairsnit hpaid t@é’Vm‘F}E@G@hgql? made

|t(r)1 tsgﬁt I on, ?P gr cage ssen%}f Vm’g%qﬁ]f&%vgéo f%ugigle‘?;%%%% %‘gﬁlﬂ{?ﬁwg@iﬁt ety

pri ncmpthesa@f the present invention and shown in place upon a circuit board
-and within a panel opening of an electronic device; FIG 2 is an expl oded
vi ew of t hdhgsarad, oﬂaerbbpnts, femurescandradianiegsk of thegweseht inventibnpwillebescleanty t he

E Shl i ng,ca qQde w of ,the entire assenbly of
Fre, Y eisgo u%ﬁia G@?ﬁ‘i‘ﬂ“‘éﬁ@?i‘ﬁf g?;f"\iw Wﬂfg’ncage assenbl y, taken
along lines 4-4 of FIG 2; FIG 5 is a perspective view, partly in section,
of the shielding cage of FIG 1, with a portion broken away for clarity to

I | | usBrief Dedcriptivhr®£The Drafing an |nter| or wall extends through the cover
and bottom (base) of_ the cage; FIG Is a sectiognal view of the cage of

FIG 1, nolybeaourse ¢f thisdletaplsd dascslpﬂe@utbe wiererremillhedrequently madetp thect i on

Iines‘? g &g{ﬁ%‘fsé%ylchll ustrate the manner of connection of the cage to the

ci rcui 'S a side elevational view of one of the inner walls
of the cagﬂ@sw&wsp@tnﬁ\@ew;pamﬁlﬁn sectidn, af@adgelaaée:ﬂﬁ%bmbtewlﬁw of the
rear end wal | the cage assenbly FIG 5, taken along lines 8-8 thereof
a“ﬁgl moagian@ﬁw@thelwmu&sl uiihwpn&m m’@n@mowambacampme cireuit b@ﬂrd 25 the
ag Fl G art ti.onal view of the front end of the cage
assen%?‘ijwﬁmﬁl%“e@pe?’gﬁé’ﬁ 1 gﬁ‘flf’%n lines 9-9-and illustrating the

manner in PG, os b expidledsn a&ro@kh%ﬁaﬁ Eh fioht FRHRbALLI daSkétdseniiphiteshrielt Pl ace

on the front end of 'the cage; is simlar to FIG 9, but taken
t hr ougfithe EdMYshieddingpageal ong | i nes 10-10 of FIG 1; 30 and,

FIG. 3 is an exploded view of the entire assembly of FIG. i;
15 FIG. 4 is a front elevational view of the cage assembly, taken along lines 4-4 of FIG. 2;

FIG. 5 is a perspective view, partly in section, of the shielding cage of FIG. 1, with a
portion broken away for clarity to illustrate the manner in which an interior wall extends through
the cover and bottom (base) of the cage;

FIG. 6 is a sectional view of the cage of FIG. 1, mounted in place upon a circuit board

20 and taken along section lines 6-6 thereof to illustrate the manner of connection of the cage to the
) circuit board;

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

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

25  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;

30 and,
FIGS. 11A and 11B are diagrammatic views illustrating the relationship between the
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FIGS. 11A and 11B are diagrammatic views illustrating the relationship
between the -3 WD 2004/088381 PCT/ US2004/ 009494 |length of ground paths in
t he cagedV@LOWE83Bhyventi on. Detail ed Description of ThePPTAIS20488p494

Enbodi ments FIG | shows a perspective view of an el ectronagnetic
interference (EM) shielding cage 100 for housing one or nore electronic
modul eqengﬁi@pérb&ﬁﬂﬁamgga%g%f{ﬁé%%ﬁbﬁ' used to 5 provide a connection
between circuits on a circuit board 34 and another el ectronic device. These
are used commonly in data transm ssion servers and routers. Such nodul es may
a small_circuit board to mate with a card edge
connec S EpIred BRIOCUBEIMShel d Within the rear of the cage

100, or nay'r I' Coptin g Lyver j ] i on of '
opt] cal o1 g w8 R pel Loty AR B Pl R e fered QTERATMSERIAY P o
that 1Q@agealt0d for howsing drecorivhdre eldttohic @hddutesO IElédi@ntd tbdhiks Bedypicalldusdd &
nodul es or _adapters, are plugged into individual bays or receptacles

noufit ed@revdde »eonneption betweety eircits gn @ cimeuit hotrd\3d and appibat elgetranicdeviesmThese at es

with the exterior of.t devi ce ref erab hr g a nel 28 of, the

devi ce.f'® %W&mcﬁg%wsg CRERANGIOBterS | SpePodhie ineEinelugde, ext er nal

el ect r QERg heft udey ; ' %ﬁ%ﬂﬂﬁﬁzﬁ &%%’r :
Bstha &ﬁﬂl@ﬁcmt"ﬁédrd&?m’é&,\gﬁgi&%ﬂcegggﬁ(% 0 shown f|E>g\ﬁ‘gu stgrlll%ti ally

emanating fromthe nodules. 15 The shi
r ect an@ohdrandrhdld withinlthe trar ofiitle cageotld, ohmy imdideroptioalf trascavérowhichgpehsit

tili d. Th hi e] di. 100 | t ted f | tricall

 ond US4 eony GrriA.or Pl SPils HeBPrtpdr RN et opiis ables o leFca) stavels thilc | ude:
tt D'LL1_‘I?JJ ¢ . : i e |

a he %gazf?ag ttekPtb BhERLHPEN e ¢ Buit Bofi48) 186 nﬁ@&ﬁl&a&%h%étgrfs,a%g pgiégad panel s

20 a@j I'ch are consi erior” pan s, of
t he cadeto ifividual mypoeieeeptadecmbastedtnihe cirbgis Boad 3¢ and wiichkdve ahdperidg16,
18, 20 and 22 can be .econom cal Iiy) fabricated fromboth perforated_ or

un- per fthat spmmumcatas witksthgexterigr phihgdevice mreterably tarough) a pagebal ofdhededca r
. i EM
nmoveme 55%8&49& ?o&%%sé@ggo%gédaie @8@§§§@§2k&£@§%@ SHNGE e

shieldin nan-alternate e I rent ricallTy-conductive bottom

12 can vl frto\coniain dactidnioneticwives ehyisting ®#bmabppeduledr i nstance, on the
top _surface of a circuit board 34 to which the shielding cage 100 woul d be

at ttdched. 25 herhieklingeagedOfshownbombsantially regigngulacand it wikh bepnderdoedithat i or

i e OB SB e AR s oo THE b 5ef 105 H o8I Bn0h A BRGE
cooper ghhdiekive peidls) eypittlydonaed fomishen miétall did théfidhel sinbingetd boktof/FuneRi2, cage

i's shown for purégses of illustration, it will be understood that the

ext er | @regamack!oragovarioriep panst hdand sdepaneals 2¢ and 22, alledivhigh ase gonsidesedas
metal . “lﬂ%ﬁgf’oﬁcauglrs,dér%{ﬁ’é; gﬁ'hle Icagifsnl OtOh % %r[}retgzrecf Qr%%dhnent, these exterior panels 12,
20 16, 18, 20 and 22 can be economically fabricated from both perforated or un-perforated sheet
a ) metal. Perforated sheet metal will provide more air movement through the cage 100 but at the

possible expense of reduced EMI shielding. In an alternate embodiment, the
electrically-conductive bottom 12 can be provided by a conductive layer, of copper for instance,
on the top surface of a circuit board 34 to which the shielding cage 100 would be attached.

25 In the preferred embodiment illustrated, some of the exterior panels, namely, 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-skiil in the art of sheet-

30 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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30 netal fabrication will recognize that the various exterior panels can. be

readily bendi ng a single, appropriately-size | panel
In vari o&gdg@gﬁ“%?’ent alternate -4 WD 2004/ 088381 PCT/@%S@)"HE@E%4

enbodi nents, the various exterior panels 12, 20 and 22 can al so be forned
fromone or nore individually-stanped panels that are assenbled into the

cage 1Gfhbodiments)thwerasiounextaridr ganelb 12} 16; 19A20kuR] 3 Pcanlfiso BeBforB8d A66h ot drhat
make up the cage 100, epclose a volune identified in FIG | as an interior
el ectrdﬁqfﬁ%ﬂmyssﬁ%ﬁedﬂmmﬂwﬁf@Sgn@é@@@ﬂ%ﬂ@gﬁﬂﬁ%ugh an openi ng 26 of

the cage thr | e hC an I n.the . cour of
installing tﬁ%ﬁg%&eﬁfnﬁg iaﬁg(é)h%e%s[ W?’ﬁoﬁzgﬁﬂ%ﬁ?ﬁ%gfﬂlﬂe&&%ﬁ:@gjﬁow thin
the shieabldseovolade dehbified TEIC QiR tiMteribrtel édRINIGIbiIERHH2d, Wiichhe Circuit
board in the area 125, and nates wth the circuit board in a nmanner to

pr o9i deceesgiblaitlerougivan opening2Gof the segesthriongh mhicheameleditomic nogdolle chbd pass in e
bott om panel ..12 |.S ef er,abl,y 1 ess than the depth D2 of the, {op nel..16 so
that 1 P%%O%‘sz?@’r?ﬁﬁﬁ%’l"dgﬁ’ﬂXtOr?o%OnP?ﬁ‘éf&P‘é‘rsgl"wﬂEMH%IW&WME@F@M& sel f

or the cﬁ%é 4} tm%ﬁﬂe&mﬁg@ti%aﬁg Pt AGh aieecqreaittﬂaﬁfcfl% tﬁ«fﬂre@&?ﬁf’rand fes.

el ectrically-conductive e rear pane cover Wthits
si dewalwith the Girenithoz?d ar meheatto predide/s condectivbltanignal traces 0dptietbonpThher so
as to enclose within the electragnic nodul e space 24, one or nore electronic

devi cedlentadll efifhe boftempane] 12ria praforably less thaadhe denth Dafitle top panelditrserthaic e

T AR s S
Wi t hi_n dshiriateanmigeitddonnettavhi ch woul d be transmitted away therefrom toward

ot h'e'r) of the nodules., Accordingly, it is inportant that the bottom 12, the
rear panel The elestricelyepondwting bottom 2 sthelesanparel 180thesdverd Savith tesidewalls

el ectrigal ly,coupl ed tpget.her .and .conne d to ground tent.j.al .via
condupt@ﬁdéaa@%ﬁ%cﬂt @ngmgg(lf)g%quﬁgﬁ(g?ge%l}er%‘)taﬁil%mf cHIMME hoard 34
on Whi Gdlechrbfic at@itleldMace 34, DABRP HidRE electniCdeVitR, BRAMBy IsHieldids thém g cage 100
I s associ ated and ali gned with a front panel 28 of "the deVice, which has an

opédhi nglbofio magtetitiaterfanerich signgls fvm owfside the eage 160, it aisd ¢helosing wikhin fhassed
into the | , 24 qof t 00. The front | .28 i
{ypt ca SRR AR sch i N gy et S et Bom retpare BRPAEL BIRELES on
but canpadeda Bt Wi wanRI S dnSnfitddwily ittdleffdin taREId diBer Rt dXBodRRd. | €d. As

shown in FIG 1, the front panel 28 i§ sized and shaped such that the
openi ngA@ordingly dbis imporantithat tesbatiopot 2, itheweaf pared 16,4h¢ comet 28 withvits sideyalland

first d 0 i dewal I s 20,and . 22. Inasmych as the fron anel, i s placed
ar ound ZDiied 28 il be ety popried Resntimd MRS o FabafpoeRin dhidtiurel 50
ango22 @hthdlpaths Mt QAR 08 lor Jithir e cHbiPHSHPIE offwhich the cage 100 is supported.

As can be seen in FIG. 1, the cage 100 is associated and aligned with a front panel 28 of

- ) the device, which has an opening 30 formed therein through which an electronic module can be
passed into the inner space, or bay 24 of the cage 100. The front panel 28 is typically conductive
and it may also provide additional EMI suppression, but can also provide a substrate to which

25  labeling can be applied. As shown in FIG. 1, the front panel 28 is sized and shaped such that the
opening 30 encases or encircles a portion of the bottom 12, cover 18, and first and second
sidewalls 20 and 22. Inasmuch as the front panel is placed around the top panel 18 in the
embodiment illustrated, the side panels 20 and 22 and the bottom panel 12, the dimensions of
the opening 30 of the front panel 28 do not normally allow for a tight mechanical bond and a

30  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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t he opening 30 of the front panel 28 do not normally allow for a tight
mechani nd a 30 tight electrical connection pg} s/hbed ront panel
28 and%(ﬁgmg@%hg?for panel s of the cage 100. An inproeg(ﬁjgfueactri cal
connection between the front panel 28 and the exterior panels is provided

by an el ectrically-conductive conpressi ble gasket that is |ocated behind the
cov e@ng got regdilyhowndn §36 3B 1 TRowmseride gaduddR isdormerbof eecmidally shown in FI G

it o DR URAV T SRR B P B SOk HERER: (A copBrprBLcskd 333ER00 00 s made up

of %ﬁﬁi1ldieﬁﬁ&ae&%nwsafmfﬁaeﬂésﬁﬂ§fgéé .ﬁbﬁﬂi&t s Haﬁﬁgﬁlei?dg&&& i gq.&foﬁﬁ

readily pliable and wll conform the exterior p regar dl'ess of
shapéo therextprionpartels; segandlessrafshdpedtregularitios ant éinperfestions éfthelr Bufaces By
epbodi_ nment s, .t he %sket may he fornmed froma conpressible and pliant

pP aswofher eﬁmggtsg eregakat may e formpsl Eemiacogyressible and plignt plastics sueheasa A

met algl | I t (1S: | . [ - sur.f.aces thereof. or the
ko T L MG <Pl or B Sl bt VP oy B Mg E 6%l 1o
devi gerfided Bergdfaethediked The és@ibw%arskéfstz%umes bbh B0 téat Qirfide 20G€ OO0, by
way of its bottom 12, sides 20 and 22 and top panels 18 thereof, to thereby

pr ovidgwice fronkpanel?§ 2nd sxterintperinstes of theshislding cage Wfnhy sy ofiitbbotiwni2; hem

The copdygti angd, conpr ibl e sket. 32 helps to rovi de EM shi el di ng by
or ouER Q0 EFLER FISHioD ARG 13 8ereots Reibeisby Bred s mibstepRalf oogagis1 00, * whi ch
hb s elelectcal BARG 850 ' | ; g ' gQQE% 2 is an
ggpl ggeé:d vi%d\%ﬂof tr;%e‘?vgomoﬁz&?’?@&?hﬁ%g@%ﬁd‘ﬁrﬁ%{eﬁ% cagéﬁizigg.ﬁé%s shown

. nor e pedade EMI shiclding b gronhding direrifronti parel @84 ¢he Giticus phadadfitie dagestO0, y behi nd

theyfraqnt, el 30 .but 15 jn front of a substantially rigid and conductive
ga%é’fm@h’ﬁ%ﬁﬁgﬁ’é‘ﬁ‘é@f“’ﬂ?m Wﬁ%gﬁ%\é‘t 9@et 40 i s conpressible, the
gasket bagking; ' ESa:S| d so as
To assi ot o DuEAEldt icy BE 6L Bomble-i AL FRM Gtk earn A0 ASHBNEC, 22,
sur f acere cReriphdFICh @, thegendiiivaigasites 32 idlocdted diréutlytbehindahefrodthantled itdewal | s
20 and 22 and the bottom.12. In this t he gasket has an unconpressed

a8 o B9t ska ubsappallrdegd grdicdye Bavkot baHing SrRbor 20, Bsrwscns 106 11 ot b
P, gl B Sesitle W6 edRe GRRRA I er 4B RepRBintl B if Qi3ed 80 020 0%

chanfsh#med4d as whaseist Br eonkressith the baskiehs? Bawkead tHealekice FroiepdiRl redDsirface
accommodat e several, "-shaped, gasket Sr}]‘?agerrent tabs 36 which are forned

|, "L
as paPtangfibe ¢age d B9 at thewierienibe top panek 1S; thesjdewalis 29mnd 78 2ad thakatiorm 2.t hem

f . - -
t . b s qtecE R (AR B hoshbiaelba bt SAGRCH BrorfelBly e DA o=t
gOr t itetwetBthehigagaselfesr fuefaké PYantbtheengshomept ©be 864 the aigei106. chanfer 41 to

hol d t he backi ng .
As can be seen in FIG. 2, the gasket backing member, or support plate, 40 has several

.— chamfers 41, which are formed into the gasket backing member 40 to accommodate several,
| “L»-shaped, gasket engagement tabs 36 which are formed as part of the cage components,
preferably by stamping and forming them from the top and bottom portions of the cage 100. The
25  L-shaped engagement tab 36 includes a back portion 36a and a clamp portion 36b. The clamp
portion 36b engages the backing member 40, preferably at its chamfer 41 to hold the backing
member 40 in place on the cage 100, while the back portion 36a presents a stop surface that
maintains the backing member 40 in a preselected position and which prevents the backing
member Eom moving further rearwardly on the cage exterior. In this regard, it is preferred that a
30 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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menber 40 in place on the cage 100, while the back portion 36a presents a

st op sur%&oslmtt]%l mai nt ai ns the backi ng nmenber 40 in a%@flﬁéﬁlbﬁ&bﬁ% position
en rdl

and whi ch prev t he backing nmenber from noving furthér fearwardly on the
cage exterior. In this regard, it is preferred that a 30 distance D4 between
t he engagenent tab back portion 36a and the front panel rear surface 29

(FI G )mégebechtiized teholt ik front end of €ragd #00 inhdactantthe Sontafantlhpegmagloet 40,
so that the gasket 40 is conpressed when the cage and panel are assenbl ed

t oget her . ERPIP P eiethe sasieipeking raamber 48 inwrestd Apawetibe gasket 32, the

" pl ace i et fodskelit s 3 il A8ACEUR e hlfors B bt S ERE 10

backi ngageniteieadoves th RSERE niditen 4D ahd tid fsrkedbve)dhe ikket TEHIGAD) HARMKEL
engagenent tabs 36 that protrude fromthe various top and bottom panel s of

t heS cdbrenmpgemen ¢tbs 6anechanicallicatdrajectmicably con@ctthd comdustiye gaskbidze ) Thehe
gasket 32, (El ),.S0.that 5 e engagenent tab hani cal |y .and

O oot r oG ngical g KepRichl tntatt helfvodt s dm gupment b 36 afg Brecgnel o2 i s

el ectri ; : il
thus | B oulGaoLfch PRAUER by Fert D RORRALL AP D oBlafol BibcPE 76 1 2h

ext er i and@andhe diffrerid in i depths Dnghd’ D4 alldwe feli thé giskec® domprée wirftscdgdd and
D4 allow fqr the gasket to conpress en the cage assenbly is pressed

wh
agai nstassembly isguesspagains the frond pansl 28 4o prsureprelicblerrguductive contastareund thand

t hqo10 pari f e. f r,ant panel opening 30. FIG 3 shows
anﬁgxp!*’o egf%%)g%egctag%E@@F@gﬁ?&%ﬁn@‘é&&gﬁmo’ including interior walls

42, whi ch bFIGheklowd acedicdedaisly shtie EMIPIhldiee cagd 100 Sictedin® Bifg{dr tvfallishat

i nclude: enhanced rigidity to the top and bottom panels; i ngéoved

el ectt i4awhichdytheinplareaaent cod skapei pravids empewsr of banefitgthatrincipde: eohansadel s

ith the. ket : d d duct.i th. | t t d 1 h h
the mul EREOSr RIS SE0o ey R L S el ol et
pot ent ifd topfantl BBtoipanists wilhGRE Gaskét; ai¥ Faabi b e gaitielenBihs YRkotind 2 are
shown in Fig: 3, alternate enbodi nents of the cage. 100 nay include any

nurtber thiougin themndtiplecground Ings that they pravideto agiownddor refesensd patentided the bed
hereinafter. 1n,FEl 3, the three interjior sidewalls 42 of the cage 100, are
o | ont atregBerd it Attioa et Blstiar saHSA By DObR T ris o fgupbembs et ol

bot t ompa. 11)3r&i?,riﬁ&u&é’axﬁﬁﬁdrﬁ!?erbﬂhﬁ&ﬁyr'vﬁll@&h&%r&éons&ﬂ&e&ﬁgﬂo@&gd ad i rst and
second nodul e spaces, or bays, wherein the electronic nodul es can be

i nst al |descrired bpreprtaier.ed from EM absorption (and their EM transnission
bot tom or | ARELGH inbires TafeePE eyl 4 tbe pee 100eie BRRGSHEMREIES 20 ¢ ha
ar eqf orgEpstaWichizr &b kR8P Pendl 8alle thOBbtRRpA1aE {25 4 to'Ridie W¥He interior of
the cage 100, first and second module spaces, or bays, wherein the electronic modules can be
' ) installed and protected from EMI absorption (and their EMI transmission reduced). The walls
42 are preferably maintained in orthogonal (top and bottom) orientation by a plurality of interior

q

wall engagement {abs 50 that are formed with and disposed on the top and bottom of each wall
25 42, The interior walls 42 are also further preferably maintained in their orientation by several,

longer grounding lugs 52, which are of a length sufficient to extend through holes in the bottom

panel 12 into a circuit board on which the cage 100 is preferably mounted and to which it would

be grounded. The grounding lugs 52 are illustrated as “eye of needle” style compliant pins.

The interior wall engagement tabs 50 of the interior sidewalls 42 are sized and shaped to

30 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
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25 42. The interior walls 42 are also further preferably maintained in their

orientati %£¥4/0§§é§?ral , - longer grounding |ugs 52, whi ct‘i,(glr‘,ﬁsr#fémﬂwiﬁngt h

sufficient to extend through holes in the bottom panel 1 a clrcuit
board on which the cage 100 is preferably nounted and to which it would be
grounded. The grounding lugs 52 are illustrated as "eye of needle" style
conpl i aprovidedwith Bhegagemtent tabs 50vby twhiciothe sidewalls 20hand22 ofn beypinedtte thedop

sidewal | s 42 are sized an haped t 0 protrude through mating, i.e.,
conpl eni9{og botiom ngn sﬁ-"f‘“ﬂa@‘iﬁg‘&’rﬁﬁ e topypnd bpBpmpanglsd & and 1258¢ 06 m panel

12. Wi i )\ a i i | 5.4 r ;
Fixat 1 oneiag Tefeft o ftoBg BAME St LR oMY Budanl et B85 o
si dewal wsuldBe apert&R can al so be -7 WO 2004/ 088381 PCT/ US2004/ 009494

provi ded with engagenent tabs 50 by which the sidewalls 20 and 22 can be

jboi Ped to tlriab@bqg“cemﬁllementa@y’héhqﬁ?t?éllﬁe@ﬁmwﬂeﬁnébgg&mh;ha;&einﬁdo% op and .
T8 O ; .
oqut o VA Eighgasl dbs ) ErBrbly G Hrighyt ints shtots AL exiebetip e WALt ea.
5 1'n beiRGoentRiRihe 58 Btdtfude thiblh fleMicts 31 ifhsefantis\ & Bwagkgh that
walleg y%lt?rug et%ﬂesoéé?’

the interior gagenent Tabs 50 prefera _ :
Wi t houtkmanmled sokiesidy brapédy weldiidoor glinel inghgagheareby nieehaniSdliyamdteleotiéeallyr ough t he
slots 51 in these panels, they may be peened, swa ) nurl ed,  sol dered,

ged Kk
br azed, bandingdhe mterigr yealls A3 to iscover Heaswell avibaRatteny 12, These of erdinary gillyn

bongj n Is [ :

Thoe o A8 il bl Bk 18 iffertol ol SnEERnlBbE S0 KEME 1Bkl Bibge hetted |
engagﬁ\ﬁﬁminljit&b&)p&ﬂb@ﬁﬂﬂnd Iheddicenes beinppaadd, swnged ofl kndled) He/intehior vald or
bottom In addition to being peened, swaged or knurled, the interior wall

engageneEegeRans tabs 56 gan alse be peldstsdenezed, Welded o8 glugduging asveleptaeadlyusi ng an

el ectrical.d v. Juct | adhesi | of i [ 1 dered t e
equi val %%Fhéeﬁryﬁ 0 gﬁ%’é&f élY §? e aE Z'ndé% %%r}s%e%cﬁtro I b%@%&%&ﬁﬁéﬁ{}é‘% DS &é’g{g/%ér% %uch
engagengefiirled @hfsgeMemttehss (Beven bicH &agéniett tdS 50nee sHvash hSha draviRarad thaar t
from each other 1engthw se of the cage, and sone or all of them maybe

al i gnedaregpachd apashiremicerh athenlengthevizenf therergscandmeomedeyaal] offthemangyrhesligned

si dewal | g, 42 e interiopr lLls 42 further.preferably include several

or ound Wit Fro1eg aleth Bp o oo edaf b B eior Sdiyalissdlr et <! deval
20 and 22 hapheihteriof wal$ 42 Mirtied pesfarabl itk fsetal Gfounding!Iigd SP4tAHE Bittom
pat hways for electric current to flowfromthe netallic conponents of the

cage 100f ach wall 429 Srahatly pachedidewaib 20 prd 2hhasat jts boBomaseverad grannding lagsciZ cui t

board tQ which t ca 100. woul d at t.ached. .usi ng_sever ro | ugs

52t hat D8} B0 Bs ey R F R TRt Bt St B marie ShPeRRIEh A B (o

cagR) 100.a Boehdor réfefilcs p6Rhtial, tyPidallPenlob & HEiestcbdad td@Rich4hd Bagd 108 WRURNCE
be attached. By using several ground lugs 52 that are closely and regularly spaced across the

_ ) bottom area of the card cage 100, and by electrically joining the grounding lugs 52 to a reference
potential on the circuit board 34, EMI to electronic modules in the interior space 24 is more
quickly routed to ground or a reference potential, thereby providing improved EMI suppression.

25 FIG. 4 shows a view of the EMI suppression cage 100, albeit from the section lines 4-4
shown in Fig. 2. The EMI shielding cage 100 is mechanically and electrically mounted to
conductive pathways, i.e., “traces” on a circuit board 34, by means of the aforementioned
grounding lugs 52, but which are not shown in FIG. 4.

In FIG. 4, the radii shown at the corners 19 joining the top 18 and side walls 20 and 22

30 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
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potential on the circuit board 34, EM to electronic nodules in the interior

space 24 w9 J9h4/ees3fiul ckly routed to ground or a referen%lgg%ﬁ%dog‘{% t her eby
provi ding i nproved EM suppression. 25 FIG 4 shows a view of the EM

suppressi on cage 100, albeit fromthe section lines 4-4 shown in Fig. 2.
The EM shielding cage 100 is nmechanically and electrically nmounted to
conduct PREASPAE glamp pertions 36k dersthe battem ghgagementiohs 36 projedt helow: the bottomhe

1 o o Dot TF Bl oot ThEpesBt S pEren M otiher e ent i oot vl <

20 and BartioRPpréit abdvelthdioplireotd? 1BNBA DL e DORSH aﬁﬁel”fvzt &lablet P Oéﬁgl'k&h the

top cover 18 1s formed, being bent to formthe side walls 20 an 2. The
gasket enmgegmamisbscItaiopomprdss and/'oBGlemt intsthe elecaicallprondrtive gndémmeressitdet op
of the coyer .18 by a predeterm ned distance H Simlarly the gasket -8 WO
20047 08E%EH ﬁc&iﬁ@ﬁz@m a@alec%lﬁglaujélﬁwbqtﬂepnctha%ﬂ%ﬂ phthe sstricgly t he

bott om g@ﬁ; 3 | | ottom panel 12 by the sane

di sftanc‘g&&.ql e%%é%ﬁ}%néggﬁ&%]&%@g%ggﬁsekh%ggengagenent tab clanp portions
proj ect abovBIG.EsHows adbtheOyespetiivetidwis ad WsdchbidBMIGH cldAE bagkd 0ORAM®RSE t he
gasket engagenent tabs 36 to conpress and/or extend into the

el ectri Bl paval Jotand svitythe lefisorioomsr eutsawpydh erdes o miese divgrlyshowi theng an
| ectrical . pat t t K 32 t.he .el i cal | ti

ext or | of ST T4 FOHBE g 17 2 e g OF thpatienibrval eopimment G6hal '

Per speCiyhich c})&b&ﬁﬂ@ﬁbtﬁ@ {RISF g&ke? 1E¥hd BB0R! tHe B&n&ﬁgsnélqa. VA S BB We sedid @ HIGOB!

panel 30 and with the left-front comer out away in order to nore clearly
show t heachiaofitles interionatalls 42 defilws firstoanddiecnd hodlows thodnle-tebeaivingaeasptactes 41,

interibr wal | engagepent .tabs 50, 10 i ch protrude above, the top. e| 18
L bt B3 Riaovbigt a0 ¢leckbnb TipsuloRuch 355 Jeis cabrinipHHRaRscai R W lnp e

Nt er | Obnfol it EVIEtpdald Gitnad s BAAAMI HORAIOMho FRGUY €1 8l

recepta I nto I ch an el ectroni uch as a data
comuni embodiment ambasaiaude seaninGi fisthe phoket erangenpent tebst dachré foxmedEbly si gnal s

canlBe Sauiine et 5 BFbos RN o0 R BHPPCANS BEisPwaRby hEESHgrals -
The SeyBrnengitl & iR SR Bo S of 40 S |0 0/ o bARE KR cobfocipp 498 0o

t o enabkicitiesard opothecsubsiratt @ whichithecage 100 avodldlie aitdehed. sThsthpatimwminvhi ch
the cage 100 woul d be attached. The lugs shown in FIGS. 3 and_5-6 are shown

as sol | HIG¥gandor-6ae8 shomnyas splid higs der so, dumesesy aphiHe theerrwiing kgdwn i n
FIG 7 ' . DI f - ti .
20 Ther SO, 300 A HoBH, LaRblAk Biys (Ol iBleR Eu LBt H G 70 N1 OF

on @0 cCircuit There are several ways that the solder lugs can be attached to conductor on a circuit

board and provide a good connection. Like the engagement tabs 50, the solder lugs can be
. ™ attached to the conductors of a circuit board (or another substrate) a number of ways, some of
- which include peening, knurling, swaging, soldering or brazing.
FIG. 6 shows another view of the cage 100 taken along the section lines 66 depicted in
25  FIG. 2 showing the side walls 20 and 22 and the inteﬁor walls 42. At the back, or rear, of each
electronic module space 24 there are compressive mounting tabs 60, also known as module
contacting elements, which are formed by stamping the metaliic cover 18 and which provide to
an electronic 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
30 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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board and provide a good connection. Like the engagenent tabs 50, the sol der

l ugs can %Z@Q@T@gﬁed to the conductors of a circuit boaﬁ@rﬁ]@éﬂﬂ Laer

substrate) a nunber of ways, some of which include peening, knurling,

swagi ng, soldering or brazing. FIG 6 shows another view of the cage 100
t aken al ong the section lines 66 depicted in 25 FIG 2 show ng the side
wal | s 2ainisingdorimponhldo it topil@randdiottemAl2, andtbyt wikich aw kmpmowed ganund of each

E'nﬁﬁnltq Ir o SoipsaTLts BEOASE Tt ravisianugs SARiend fog I Sipe of Brpralad wd
the. el oDkl sty el 8 Elkaht Sk echfRall L BRRE AP ARON Eo B b BB LR, |
t he posiiréuitboid Mmotslbwrein FigeT beddetiffedbytrbferehee auheet B4 e Fiy, 6ptoashitivthe

pronmpte 30 coupling to a connector_ in the nodul e spaces_ 24 to which a nodul e
woul 2l b@N&ﬁhﬁé@wage B0ayould bp slestrigally ard mechenisellp attached+ Frea prefaredor wal | s

ar ouna F0PEhb5t G bl ot w4705 St ot 4 ais Sl ABanSen s

PCTI US2G041(RRRA Witorsils MRS WIIRIAERYe 16ink BfizdoRiel1aB 50 995&19}“33%’ age by

whi ch an inproved ground connection is provide The groundi ng
ext end telyping ohéhd sobdar e P2 adéng the bukorm. The walll engagemientdabs serofatsuffieient . e. , a

"means"  for. electrically coupl.i the wall 42 to round ential on a

ci T ou t HEGHHE exrBe tamell Lot St tetoB g0 ickd piin das boYloRPa e o et et 34 1 n
Fi 6 LG il di 1 u ri

meg %ni) cl} E@P@}gﬁa g%ﬁggﬁ n ta&%rbgfﬂeé%d %g@b%ey% éoq%%}ag’ﬁ% obbvg@é&ex%aﬂg?fe
val | .4§i1amdeﬁtloqmgnitlﬂﬁe Walt tngageinbey tebesEtolRl dlectiigligeormictédtoshe @ 13landough

al ternate enbodi ments woul d include using engagenent tabs 50 at only the top

and r ebgitorg panelt he Thosgof ordiparyskilkin heymeshaniss! aywilimealipgiibat pacginge nent

tabs ar - [ 1] | t . i over
15 and {reepgofrlife Bl Glblmed o e} BEQE R RF cobk il WndtEfs &
that caslebgicpla@naétionbeadin th@wauad,anaﬂiectagedvermfs&m%ottmﬂ pieel . glued, in
order to permt the wall engagenment tabs 50 to be electrically connected to
thel¥op 18 ah@pc’%ﬁlﬂfgﬁbﬁm\@%mgﬂggs Jhes thegntegprisidewsllssi provide araéuced pathipe al

Fobs 50 21950 R el R AR o FURY. e el Bt b Dol R oy PROYFRA R
connect igffhnfiRicWes s &xehwah) thé dn ﬁﬁtﬁn%ﬁ@s@ﬁﬂ%cak@l@ﬂ@vd%ﬁb@ﬂio@@ﬂﬁhs&z- 15

| nportantly, the groundi ng |ugs on the interior sidewalls 42 provide a

r educed figm thetwe extgriousidewalls X1, 223| I thg ogertrenige pf # saprpincbmedule in thetcgmter bay
interi i d 2 ; t . ded . with di | h ,

e ont SHSFD TG 1A A2 ind BouBl B B bt romRt RiseEReaiiie e Baine t vo
ext 86| OkjdewdBY\aldistardd shéwdn id that PRURCHAUET, $iéh Rfat RasiPploxiMafkly Rkl t8 dnB- t he

center bay
half of the width of the cage bottom panel 12. With the addition of the grounding lugs to the

“‘) interior sidewalls 42, that distance is reduced considerably. As shown in FIG. 11B, with the

occurrence of a short at Z, the ground path to a nearby grounding lug of an interior wall is shown
at Z2, and is much less than the distance Z.1.

25 FIG. 8 shows the back or rear portion of the electronic module space 24 and a
compressive tab 60 that is preferably formed by stamping the cover 18. The compressive tab 60
is sized and located so that it provides a downward force 61 against a circuit board or transceiver
module installed into 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.

30 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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shown in FIG 11A at "Z", the ground path would run fromthe short |ocation

to the ex\?ﬂfﬁd&ﬁlogsgsﬁi dewal | s, a di stance shown in that F%@g@g%(ﬂzmgu whi ch

is at | east approximately equal to one- half of the w dt cage bottom
panel 12. Wth the addition of the grounding lugs to the interior sidewalls
42, that distance is reduced considerably. As shown in FIG 11B, with the
occur r effegegement tabodq ansk thg compressjbieigasked 32.hPhysical nedadt Petgrasurbl gasketug of an

Fo s enbfementiad 38 KB R e 32 Blirtioodin mmesvid sletRial st brreen dliastielang
a__COMPERSio\dbyixtl, B3 Hohdin 175l 8] i7RPLt URAEPA Ay o9t ampi ng the cover 18
and so tha

The conpressive tab 60 1s size cate It provides a downward

force 61 agaiFiGt10sshowsdhe froftaave: 28 attachetbtodhe BMI shiettiihgecagedi09landdheé frbg t he
space 24. The_downward force 61 acts to maintain electrical contacts

bet ween OBenRR 30 Srangh which an electsenie madulawowlyl b installed dnta dhe eleetronipmadales pace
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ext er i oelepmiealis-ceiduthite fiMelsy wiyrbitbe ﬁﬁ%cil%qconﬁﬁeﬁv@éﬂar&m&ésm]@ %ﬂb\/@pr

gasket backing nenmber 40 can be ‘seen | ocat bet ween t he gasket -
2004/ 08sespinphe pakeegopanen tabskfyagenent tabs 36 and the conpressible

SRkt 35 or o et e obbe AL bR G e
t heygov : ' 0 Y ' 1: G 0
Shots T NEll 12 MiBeGRH QThe Eask O g by OB° Beblipthe fheldr 2 1 bomplept

f ront___ assembiing the¥oort panel @B tottiecdaga i 08 ket tongpressingpitie peskeb3? dilb eaussatfatceed
into the el ectrqnic nodul e space 24. Hg ose el ectrical contact,_can be

pr ovi ot BeeYgster seniestihesiskes Ahgpecpteri i 30n dn s Hords, the compressible gasket 32

el ectri - ' ' ' P ' d
compr e L8 T Bak B\ Sechlen) Bba 36 ) PE R EY Rofifthe JRGRESY Rha UERRR
f eat ur e opberidnthe kY 1 Sdridbodionppanalyel 2s tDepehding upen theehickwsse o thie top ahdiBottarhier i or
10 wall's 42 with respect to the a&s&gt engagenent tabs 36. Because the

gasket Bonslsand;ths stifugss ofthe ggsket don 3 botlgm panslscan bg severeldentage 100

and conpr essi 3 4] | " ' he
qasket engagendier i S Stydtetioned RIS, Beraublodln LA Bh A vt
tend t otigagsketichgagdarkbiabe b sgantontiffealos stédhgtienths @b?aamss dnidahe bbgorgasket
32 and deform or bend the top 18 and bottom panels 12. Dependi ng upon the

t hi cknepauadfl2te eppaspd defgrpationaen beadingribat svomidibe epused by the compagssivigezagheet Rt
32, the . tLom | n V. I C i.ngl he
af orenme nVJthl%g rlltgig g’gﬁggcélv\(% Hrgeaa“@afﬁ éﬁﬁ ggl%{' ﬁ%ﬁe g §§ ?#d ﬁ'%?algaﬁébé%ﬁ{ggt ¢ o‘é'réata ove

20  alternatively, the interior walls 42 by their location between the engagement tabs 35 provide

flexural rigidity through the top pane 18 and the bottom panel 12 stiffening both panels against a
: ) force exerted on these panels by the compressive foam 18 when it is compressed between the
" engagement tabs 36 and the front panel 28. As can be seen in FIGS. 2, 3, 4 and 5, the interior
wall (or walls) 42 are located directly below the gasket engagement tabs 36 so as to reinforce the
25  top and bottom panels against the force exerted on the gasket engagement tabs 36 by the
compressible electrically-conductive gasket 32.

By electrically joining the wall engagement tabs 52 to the top panel 18 and the bottom
panel 12, the interior walls 42 can be maintained in a substantially 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 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.
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t he gasket engagenent tabs 36 so as to stiffen or strengthen the top panel

18 and the bottom panel 12 to opposed deformati on or bending that woul d be
caused bywdmogosgpsiessi ve gasket 40 when it is pressed perpssRgo@dsy nst the
front panel 38 and the engagenent tab 36. Stated 20 alternatively, the
interior walls 42 by their |ocation between the engagenent tabs 35 provide
flexural rigidity through the top pane 18 and the bottom panel 12 stiffening
bot h panel s JBapreferred m}lb?fb@ﬂ@tx&etegwh@wlhmg@q@an@pmpwmb asketdldsmiade f oam

18 when_jtei onpJ: et.ween. t he a nt., tabs 3 nd_the. front panel
25, "nc. BhAT§ EorBRERITR Tt REEF 6t e AR Rk AP Fegfcfilf Wil e 25
are | ocghBelifieh® el pasiestla0vs & Bentiasli€ioo 08 AAGHRN holsw@Ner, #ParBaltedgatb O rei nforce
the 25 top and bottom panel s agai nst the force exerted on the gasket
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0o bbb 3o b R iAo e e B o °
bst i i ! j it 2: : . | 18
and t ne il oY sRFERSREAGHIH wBE A€ MGG Milchvo ' FT REG benipheltig RO 1,

t op andsipgickosf thepaskst tobiold the paslien irOplacIEBY mehnd dTahé gikiBmatetlaliihom 12

panels by the interior wall 42 beneath the gasket engagenent tabs 42, the

t hi cknesempessitle, qoadestiveaand inthgrevendl grommdingdyes 32 andmpreved grgpmdrandant | y
reduced, bel o t, whi.ch. | d ot herwi se be required. -11 WO 2004/ 088381
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gask e{\) hpusing an cleciricellpomducye grsketenaterialbetwesnemel setricallrvonduative ftoat

nbodi/ t | I t f terl | d d th 100
Such t nftel 18 and s Hogufe el Peeammgtent ok Settaoal e BRRHS HeRES: By SpTopraEe

id ; : b
si des 2 1@&%@%%&%&%&% &Gm&%%ﬂg%@f 5 tosy Scitedsile BASROATBR b 2DS

36. A layer esive can al so he I nterior “surfaces of the
gasket tesisted fdrthdrémpacsskieg therelqoiraak coffictivraledwedn thb @anels kfthe vage4t aid itei ng
conpressi bl e, conductive, .and hy the several groqunding.lugs 52, an inproved
gr old &RE¢ pqnﬁl_p%v%lae‘evfy @ﬁ‘i"gpﬂ%aﬂ%a he g, § Rt to grevne om
the for foahitd ih h RAGIbG-A EalBORNANM bk B BRI VDR Bh AR GN0PE
realize y using an electrically-conductive gasket *materi al tween an

el ectri &8Il y-conductive front panel 28 and a nodul e shield cage conprised
of electrically-conductive panels propriate  placenent of, interior

. {B
vall's 24, a @mﬁtmwwﬁzﬁugﬁés%#ﬁﬁ%@%%c@mc@@%an be
resi st eg,ld U BES: iR QY8R Fitin hEGEE R mEBRE Vol 2P FHN EGbré N EMPRGLS Of

t he cage andits
20 the module as well as isolate the module from external EMI sources.

=

=W
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15 front panel 28. By evenly distributing or |ocating the grounding |ugs 52,
the pathway to ground potential in a circuit board can be reduced to a

m ni mum fu i oving the suppression of EM. Placenent of an

el ectroni cwrgggf[?f')ggggé]uch as an el ectronic data comuni cat i BREUSE44N8U ver or
two way radio within the electronic nodule volune 24 wll suppress EM from
20 the nodule aswell as isolate the nodule fromexternal EM sources. -12 WO
2004/ 088381 PCT/ US2004/ 009494 W claim 1. An el eotronaguetic interference
(EM) shielding cage (100) for an electronic nodule, said shielding cage
(100) conprising, a bottom nenber (12) for nmounting to a circuit board (34);
a conduciyyaaipver nenber (18) electrically coupled to said bottom nenber
(12); _S%t‘and second conductive exterior sidewalls (20, 22) _
electrically o@upcfemaghetibRterffince (BMI)GieRMEY cag® (100) for b SledPonic inbEule 6kidr | OF
sidewal I s (20,22) each including at | east one “exterior grounding |leg (52)
dependi ng dowshieldiigywage(@0®fdompriving:har act eri zed in that; said shielding cage
(100) further includes at |east one interior wall (42) electrically  coupled
to sai d bottom andabottes oemberdi2) famonmidlg to gisicuinkaard Gihwal | (42) incl udi ng
at least 10 one interjor grounding leg (52) depending downwardly_ therefinm
t hrough a correspoh@%%éﬁV%@%@ﬁé@gﬂlePﬁc%&@Wﬂﬁﬂmm@bﬁfG%)i

conngction to a grgundi circuit on said .cirgeuj d X ai d
bot tbm nenber (18), ﬂ%@%@@%?@%%@%ﬁ“@hﬁﬁ%@@%‘?ﬁg‘?% and
cover nenber e\ { fesibi fddwaRd| ' #?1!5 Lt es
(ZZ) of said Hs}ﬁ%ﬂéﬁﬁli ng caﬁ%ﬁﬁggjsi?b?ﬁragéggﬁn ng %?g%??%ﬁﬁagﬂﬁn%{u sﬁ%tﬁg‘i’en,
each of the i%%ﬁﬂiﬂ b M b deé ithdrtfidih. DRRBleRAgedGA nicatin
wi th the exterior of sai glsﬁgg’di ng cag%ﬁ?q%g?‘ and through whi c%n )
el ectroni c nodul e exid shiskling Gige (108) finitledrdnelgdeser deastione imenor wnlMH2) dectrically d
exterior sidewalls (20, 22) and interior wall (42) each includes a

plurality of gpaledfiosaidibetiamesdyovenmembesséiia 18h finiatedeswalhid2) inclding agleasthe
hi g] di f claim2,, ' idinteri d_exteri di pg |
Coof0 T ner waad o tasmon srouning ags) Brpfnadbinima iy Ber st Sronth s Haepeit oy o

interior and Ll j ' A8ect - 0f - Srcaft | L-ant

pins. 5. The s F‘gﬁ%ﬁ%&g%&qigﬁg%%ﬁ?é%ﬂ%?%% sal %Xét)%rl or %rounglﬂr%al egs

(52) are spacefhc@PBdard {34Pihd, said bottom member (12), exterior sidewalls (20, 22) and interior walt
(42) and cover member (18) defining at least two distinct, adjacent internal cavities (24) of said

shiclding cage (100) for receiving electronic modules therein, each of the internal cavities
15 including a distinct opening communicating with the exterior of said shielding cage (100) and
throngh which an clectronic module can pass.

.
b

The shielding cage of claim 1, wherein said exterior sidewalls (20, 22) and interior wall (42)
each includes a plurality of grounding legs (52) that depend downwardly therefrom .

3. The shielding cage of claim 2, wherein said interior and exterior grounding legs (52) include
compliant pins,

4. The shielding caggof claim 3, wherein said interior and exterior grounding legs (52) iclude

eye-of-needle compliant pins.

5. The shielding cage of claim 2, wherein said exterior grounding legs (52) are spaced apart fom

-3~



-(31.. e V\D 2004/ 088381 PCT/ US2004/ 009494 each other |engthw se al ong said
sidewal | s 22). 6. The shielding cage of claimls wherein said interior
wal | (42) Wﬂépq} 8% plurality of engagenent tabs (50) REHGRE 00N,

t he engagenent tabs (50) being sized and shaped to nechanically and

el ectrically engage at avh&ione of said electrically-conductive bottom

menber (12) an ver nmenber (18). 7. The

shi el di ng cageq%aﬂ&ﬁ sﬁ@@ﬂ%ﬁﬁ%#ﬁ% r well engagenent tabs (50)
are nechanically and electrlcally coupled to said cover nenber (12) by at
| east one of peening, swaging, knurling, soldering, brazing, welding and

gl ui ng. 8. g The TEhiskieMin}teagd aLclaiim plvﬂiefaﬂsmd/mﬁemamnglchmwﬂWdfen et

engagenent tabs (50)are mechanically and electrically coupled to sai

bot t om menber (tdK)(50)disosédihsteom il apagement tatg, (S@Mwirigaiped aluhshabed iy mechanically

sol dering, brazi ng, wel ding and gluing. 9. The shielding cage of claim 2,
wher ei n sai d i randeletricalisoensazed 1%@@%5@)4%19@‘1%2{19@5&@9&*?@%@#@% arkder
| engt hwi se al ong, sziu d.ipterior vvaII 42) gi? The shi el ding cage of claiml,
wherein said i e yco remberd®ubst anti al | y perpendicular to
sai d bottom and cover nenbers (12 18) and adds flexural rigidity to said
cover and bottom nenbers (12, 18) 11. The shielding cage of claim2,

o SR OIS B B, ROl ikl WS ) ekl
groundi ng | egs dxﬂ%lechﬁﬁiljdd@xplﬁttb@md Qbvep nidfnben (125 Bt lsasttond bf peening, swaging,
D knurling, soldexdng, brazing, welding and gluing.
8. The sheld:ng cage of claim 7, wherein said interior wall engagement tabs (50)aze mechanically
and electrically coupled to said bottom membey (18) by at least one of: peening, swaging,
knurling, soldering, brazing, welding and gluing.

9, The shielding cage of claim 2, wherein said interior grounding legs (52) are spaced apﬂrt from
each other lengthwise along said interior wall (42).

10.  The shiclding cage of claim 1, wherein said interior wall (42) is oriented substantially
perpendicular to said bottom and cover members (12, 18) and adds flexvral rigidity to said

‘ ) cover and bottom members (12, 18).

11.  The shielding cage of claim 2, wherein gaid interior and exterior grounding legs (52) include
straight pins.

12.  The shielding cage of claim 2, wherein said mterior and exterior grounding legs (52) include
straight pins and corapliant pins.
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