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COVPLI ANT MOUNTI NG PINS Background of the Invention The present invention
rel at es gwpasambieyst o connector cages, or adapter frames trlaatUuSpr/ovidte
protection and shielding fromelectromagnetic interference ("EM"). Many
different types of connector adapter franmes are known in the art. Sone 5
adapter franes, such as that described in U S. Patent No. 6,062,893, issued
May 16, 2000 utilize both rret aI and plasti c conponents and are intended to
function entirely as a codMetk WQT%QQ ECHQR described in U S.
Pat ent No. 6, 095, 862, | doab UL A . aPIddt i rely out of
netal so as to provi de EM shi eI di ng Thi s type adapter frane uses a

di ecast net aBablghounaddf thelmvepeen sheet netal cover. It is 10 difficult to
obtain a reliable fit with such a_structure and due to the relatively |large
size of the die dhe presepiynventipr relasescgenerally imeonngeibeagse orpdaptes dramesa
"bel | y-to-be i r.cui may
support the tﬂay rsoz\:lgdl% rgt@ctloglnant(a%Rf%fdur(i;%frghde?escttrgﬁxag?e%c 1ntferftF1;[e a(': gMIﬁa cult to

form chassis and nungrdsfferentagsds dff:oﬁﬂébﬁ)raﬂaplt@ ﬁaﬁfe@afdmwnqmmrﬁks&ﬂ@p fit
together in an easy manner. 15 The present invention is directed to an

i nprovéd adapdapterfiages, w&b.aﬁgiahdesgltlbq@dp&}‘é Ratent Noy 6,063.583, lssrued May 16,

oo erentonth A B0aR R SR I PRl 4, °

cage for transgesmmeesr, aimebrgtsh@fasqmm@mdimets mteﬁmb%ogm&ms@eﬁsenbl e
and which can be stacked on opposite sides of a circuit board. Anot her

obj ect of t héugusédea@oq 19 éormied gntigglyt @ltpf otaleo amtoauawdeEMIrshwbimg)rThls

encl osing a [ran ent whi des E hi. el t o t.he
transcei ver, prﬁl a3t ﬁ%n?ﬁsgﬁgi Styﬁﬁétbgﬁ %Sté I\%ﬁg?ﬁt ﬁ ‘?‘f‘elltdF cover
conponent t haifﬁmﬁﬁ@luwdm aea%gaeﬁmqhs@,h Q%Eru%ﬁﬁn@&ﬁ@ DR FhOEs) hege dink
prevent undesired | ateral 25 novenent between the chassis and cover, the

cover conponefthe Idmaagbddyaﬁmjtypd gelzame panmot bejmounpedamja ‘Gedly-to-beldyit fagtrion abs
formed in the base. co er ob ect the rese invention is
Lo Trovi de. niin PRSFIE SRR Bt Portd B ma b pEou e Sr BV S 2RB el T h
structure thadmpaifehls tdseerthd@iffeupid 38 @hask¥And covers members of this style

construction which snap-fit together in an easy manner.

15 The present invention is directed to an improved adapter frame having a

structure that overcomes the aforementioned disadvantages.

Summary of the Invention

Accordingly, it is a general object of the present invention to provide an

improved shielding cage for transceivers and other components that is easier to
20 assemble and which can be stacked on opposite sides of a circuit board.

Another object of the present invention is to provide an adapter frame for
enclosing a transceiver component which provides EMI shielding to the transceiver,
the frame including a metal base component and a metal cover component that
securely engage each other when assembled together to prevent undesired lateral

25 movement between the chassis and cover, the cover component having flared edges
that ride up and over retention tabs formed in the base component.

A further object of the present invention is to provide an improved shielding

cage having a chassis member with a structure that facilitates the mounting of two



WD 03/ 025653 PCT/ US02/ 29041 such shielding cages in a "belly-to-belly"
orientation on opposite sides of a circuit board, the chassis having

al t er nat i w@ dBm236d3 engagi ng posts and slots fornmed thereinpPcalumog2eei ect ed
sides of the chassis such that the posts of one-chassis are received
within the slots of the other chassis, thereby providing the piggybacked
arrangenent 5 with a small form factor These and ot her objects, features
and advant ages of the present invention will be clearly understood through
a consi der atsucmsluéldingecages ih @Wbelly-wetedlyl’ edentatanay dmperposite sidsiodt cibewitri pt i on
O The Drawings, I.n the. course . of this detailed descripiio t reference
will be frediab the ﬁ[’i’aﬁfés ha g aliemating Board vBensLRgs gaé‘disf?t%/ﬁ??’léﬁr thefet 1 1's a
perspective ibeeRicted sifds 6 fhieRHaSRIEIPHICHE bYsts Of Gl dhadsidark FeceREE OF dance
with the principles of the present invention illustrated in place with a
mount i ng paneithiatie slots ofthestiter olmastis, thenpby pogilling the piggybashedlarrdpg@ne®. is a
top pl gn view of o enbédi ment of a cage chassis used in the 15 assenbly
of FI@ 1; Préhagmpllformyactopective view of a shiel ding cage cover, taken
fromunderneath g SR Gher ddﬁi&%, féﬁnﬁ&eanﬁ%ﬁm%és 8f thElpRsertiinenffon ill S @
perspective view of a shieldihg cage assenbly of the present invention,
but utilizi re dearlylundenstwbé tlraggh cétmsslestior 0f fie @lldving detadédidesedipioat i onal
view of a third enbodi ment of a shielding cage chassis constructed in
accordance with the principles of the present invention; FIG 6 is a side
el evati onal H}i%esﬁ?%ﬁb){ dt“rl?eeﬁH Ofes | | | Ustrating the placement of two
shiel ding cage chassfrs rrfastrated rn FIG 5 in place in a "piggyback" or
"bel l y-to- bel | y"Infthesdduse odithie deteidéd dessiiption, the referencewill bebfbayuently2badd G 7

is an_enlarged detajl_ view of a ,rgt ai ner el ement used on the shielding
cage &fassi o the 3tischeddrawes HEWRIGhvat ure thereof; FIG 8 is a parti al

secti onal vi ew ofpihg iehibliid: (126%¢AQNRIARELE Aldnl,bopli@Rfa fPON 2

correspondi ng chassi s, rating the e retal ner el enent
and the cagecoduse Witlathg@rinéiples of the present invention illustrated in place with a

mounting panel and in opposition to a printed circuit board;
FIG. 2. is a top plan view of one embodiment of a cage chassis used in the
15 assembly of FIG. 1;

FIG. 3 is a perspective view of a shielding cage cover, taken from underneath
the cover, used in the assembly of FIG. 1;

FIG. 4 is a perspective view of a shielding cage assembly of the present
invention, but utilizing an alternate cage chassis;

20 FIG. 5 is a side elevational view of a third embodiment of a shielding cage
chassis constructed in accordance with the principles of the present invention;

FIG. 6 is a side elevational view, partly in section, illustrating the placement of
two shielding cage chassis illustrated in FIG. 5 in place in a “piggyback” or “belly-to-
belly” fashion on opposite sides of a circuit board;

25 FIG. 7 is an enlarged detail view of a retainer element used on the shielding
cage chassis, illustrating the curvature thereof;

FIG. 8 is a partial sectional view of the shielding cage cover partially in place
upon a corresponding chassis, illustrating the cooperation of the retainer element and

the cage cover flange;



WD 03/ 025653 PCT/ US02/ 29041 FIG 9 is a sectional viewof FIG 7, taken
along lines 9-9 thereof and locating upwardly; FIG 10A is an enl arged
detail viwemwh2®ss alternate, conpliant nounting pin constecaatsezi2gont
accordance with the principles of the present invention; and, 5 FIG 10B is
an enlarged detail view of yet another style of a conpliant nounting pin
constructed in accordance with the principles of the present invention.
Detail ed Description O The Preferred Enbodinents FIG 1 illustrates a

shi el di ng cage asB&nbliya 2@tiomal viewuct -G. 7 taleencadorgplines v thiareof &red lpcatmgi pl es
of the present invention; aligned with a circuit board 22 and in place 10
within an op¥iWai§Y24 of a panel 26. Although the primary purpose of the

shi el ding cage i OV i i netic
adiati on and i ngs FOp A EEe gL P R R B e S TR "
measur e of peopsiemitédoin aboortldiee withahes penorges efittle pteserd srs@aiiat; @add,conmponent s
from damage or contact when ? devi ce, in \%yhi ch Lhr%e C@r%g assenpbly is used is
wor keddon. The cifEuil 9B o erlargeddetaibvigw of yet agpthesstyigd acomplanty aces 27
formed in it OHIHngr irs BrfsfiGed fh 408daE ARG EHH&?QE gﬁthegﬁes +t3ﬁve%%on. formed
in the board to VA OUS CIFCUIt areas (not shown). The I el ding cage
assenbly 20 is typically used to house a renpvable transceiver conponent
(not shown), which is comonly used to convert pulses of light to

el ectrical De t h p art as a small form
factor 20 plugg I; mgg[e . ) ar. @bl ens
associated with Zﬁibgﬂél?‘%sg‘ra%ggggﬁuﬁ %gggsrs'%fnﬁg‘azf%%%ng@g&gds iag? |ngeiwslﬁone
probl em st aghkipfificiples of thg Pscsentt inymeisn;tatiga¢dierh afcirtiebedrd 22bnd ingdadd i s

anot her and assenbly of the cages is still another problem In order to
provi d8 ef f ewithipanppening 24 phia panel 2heAkthoush the PrmaryRYERoss 8§ dihigldings ¢
securely eng L5, | : ielding cage in
a manner suc%%gﬁ%stg%ﬁ%@ @?@%@glsﬂfekﬁﬁfg‘%@%ﬁghﬁgﬁgﬁﬁ '\s\kgﬁmg&(@gi gher wants
to position invwefeteha®l CEMIRtise cige agsemblytdbes provide aheaums sfpudtectionas the he nust
take into account the nmounting pattern of the associated shielding cages
and of f set t iE&WFeIEraRd its pspeciated samparentseirom damage errogtackvheng deviggdid. Thi s

TRy conprom ge b h& QL€ Q&Lnjnbe/q§ LSHd i96:olK28 ofi! ThE hrcllPRSd 23 AR rieSof

15 conductive traces 27 formed in its upper surface 28 that extend from holes, or vias 29,

formed in the board to various circuit areas (not shown).

The shielding cage assembly 20 is typically used to house a removable
transceiver component (not shown), which is commonly used to convert pulses of
light to electrical signals, and may be referred to in the art as a small form factor

20 pluggable interface connector (“SFP”).

There are many problems associated with shielding cages in the art. Effective
shielding is one problem, stacking the cages on opposite sides of the circuit board is
another and assembly of the cages is still another problem. In order to provide
effective EMI shielding, the cover of the cage assembly must securely engage the

25 chassis, or base portion, of the shielding cage in a manner such that metal-to-metal
contact is made. When a designer wants to position two transceivers on opposite
sides of a circuit board, he must take into account the mounting pattern of the
associated shielding cages and offset them so that the cages may be mounted to a

circuit board. This may compromise the overall design of the circuit board. Lastly,



WO 03/ 025653 PCT/ US02/ 29041 the covers of such cages or adapter franmes may
be assenbl ed by an automated assenbler. In such instances, care nust be

t aken t o wosuneséshat the edges of the cover and chassis eoTom®ndidl ar e
aligned to prevent one fromstubbing itself on the other when the two
conmponents are assenbl ed together. 5 Additionally, in "belly-to-belly"
installations, care nust be taken to ensure that the nounting pins of the
two chassis conponents are inserted into the assigned nounting holes on
the circuit theaodkr{ ofsuch cagesint adagten flamss arag be ygiembladyphauteghatedhr ough

hol es) and the%/ @o ot interfere with the nounti ngelfgi r}B o(? thgﬁlchassi S
conponent motiBRCE JNEHEN 1B3ARES ey b fakep do ensuEs ipt theadess offhs cB¥Esent

i nvention 10,4t d i ; ittd1e I ens and
s bel i eved I3 dg)l%l%svi ﬁ*%?%*?éﬁ%%%@ﬁ%@ﬁﬂ‘?i@%% PGPHREAR: o

shi el di ng cagkerathe énbcgmpdhentspreassémbleditigethes t wo i nt er engagi ng pi eces, a
chassi s or base conponent 30 _and a. cover conponent 31. The chassis
conponént 30 is iAIr‘EEiUBOPiEi &y yﬁ?‘é?ﬁﬁ iIEWﬁﬁpoﬁﬁ’Gar?“‘éﬁ&e 010 HEHEY al

U-shaped confiGye ﬂi&ﬂﬁng@g@oﬁgev&@ms&e ShBitsl rOMGer®d ih@Ahe S3fed 32, 33

respectively. As suc chassis conponent 30 typically includes three
si des, or wainbenting Hodsen the ciecultdtobringwhiadhl modBinghdles avctypicalgnalhted 36, 37

that extend upwardly fromthe base |1 .35 and which are. spaced apart from
each ot her t@“ﬁ’é&i%ﬁéshaf@%‘%@ nOéS“‘F‘R%Fé‘B&‘t%EW}mﬁ“Pﬁ I?}n%‘?f!ﬁ“%f‘sts‘:? a

transcei ver Mﬁﬂ% i el-al : i 3Q iS
preferably sta Ogg&gﬁ@)?%dﬁgég@&%@%ﬁ%ﬁée%hﬁg?a lplgﬁgéi theg?gg\}?g@(g&%%? h

mount il@g pi nutflizes b aniguéd Binidnat tiat eveatangateseproblahs drtkis beli¢vedtopdolvids5 of t he

chassi s conponent 30 and fornmed, or bent, so that they extend vertically
with respectimmoyedshishingardassembly benglds- pref erably in the same plane as

the sidewal | s 36,143/ p; szﬁgg i all w |l be
25 expl ai ned bel oyvﬁzi S%ll%@ggfh’ggr% agi?%l%l??ogﬁg&ﬁg?nm FE]‘H('? eérc ggi;lig?mgg%onent
30 in the gehasyisidr buse sontpurent 30andsd eeerddnspodent 337 Thedhissistcompoadit 385 neet .

In the enbodinent illustrated in FIGS, 1 and 2. this notch 42 extends in
two pl anes, isildustrated ip lapaigvoiRIGy 2 apg haspogcngesd Urshapgdt ¢ fipn wheny g

P 4511 {082 ortl e UANELRRALP AP WSt Tor e i
29 on the ci ¢onpdnetB teipicdlieinclades thiraskles of orpionehise, 30 adbgomiwetl, flesd

two sidewalls 36, 37 that extend upwardly from the base wall 35 and which are spaced

apart from each other to define a channel 38 therebetween, into which fits a

transceiver (not shown).

20 The shielding cage chassis component 30 is preferably stamped and formed
from sheet metal and is provided with mounting pin portions 40 that are stamped out
of the bottom wall 35 of the chassis component 30 and formed, or bent, so that they
extend vertically with respect to the bottom wall 35, and preferably in the same plane
as the sidewalls 36, 37. Notches 42, the purpose and function of which will be

25 explained below in greater detail, are formed in the chassis component 30 in the
general area where the sidewalls 36, 37 and bottom wall 35 meet. In the embodiment
illustrated in FIGS. 1 and 2, this notch 42 extends in two planes, i.e., is formed partly
in the chassis bottom wall 35 and partly in the sidewalls 36, 37. The mounting pin
portions 40 are formed in a desired pattern to engage and mate with corresponding

30 mounting holes 29 on the circuit board. The cage chassis component 30 also includes



4 WD 03/025653 PCT/ US02/29041 a plurality of retaining el enents, or
catches 50 that nmay be forned in the sidewalls 36, 37 thereof. The cage
cover 31 we oalosssspreferably formed froma sheet netal, al thoaggh2/ed041 and t he
cage chassis may be forned of other conductive materials, such as netal 5
pl ated plastic or the |like. The cover conponent 31 preferably has a I ength
that matches a corresponding |l ength of the chassis conponent 30 and al so
has a wwdth that is preferably equal to or greater than a correspondi ng

wi dt h of t hea phiedisy of etairpogielament3(or chtchessS(hthat maylse forhed inrthe eidewaltst 39, a
general U sh d configuration when |ooking at it fromits front end 44.
In this fash ,erePg includes top wall 45, two side walls 46, 47 10 and a

rear wall 48. Eac’bhée)nfagg Réves b@?%"%%de@eé@ablﬂyoﬂn@ﬁ Iagesstabt hbal, hltiteRc edges

46a, 47a thereof, ngat ed portions 49 that extend outwardly at an
angl e from t el thevage chadsibanmy besforied dfvthardndictive mateaialsy suchas tfetal chassi s

conponent sidewal|s 36, 37). is flared portio xtends. for the entire
| engt h2of th aegﬁ(ﬂ’iﬁ\iﬂ? P%thﬁé?(eﬂﬂﬁf’o‘(eﬁé?o@@?) t%ﬁ% pﬁeglﬁﬁdlgﬁg‘ﬁﬁ a%i’.gth'ltﬁ@se are the
portions of V. I AOEWRIM t he

chassi s and @ggggﬁcggﬁg%?%qgﬁog,ﬂ%éfli.l@%h%ég;dg{ﬂggaésnﬁr31€)g@%a@grgesent edth(l:a)il t hese

flared portiBpsefé@blyregaand sr greatedthin afcotréspondiug width wp treehtssdlcontpabenti s

greater than_that of the chassi,s conmponent 30 so fhat .the angled surfaces
formlead- i#0-edgehent gf liusatedipior gsper @-Séspﬁé*rcoeﬁwﬁa%@wh@} akineasitt hat

will ride ovEbmiRGIPBR! 42 Onai SR, hERIGRATH Ralf SSTRABSN. idapal) s and

al so up and over the retai'ning el enments i'n the chassi's conponent

30. The fl ar ad preat walhd8.49 may be considered as forming | ead-ins that

extend al ong the | eading edges of the side walls 46, 47, Thes Ifead-i ns
11

contact the chasskEachaftisondsrallsdos+h weludpe theieowtensdeescipditdhsreat | s
placed in th @ﬁist'l. i acilitate

t he assenbl yaglﬁé]at e %ﬁf@ﬂ?ﬁ%ﬁtggtgexﬁ%ﬁg}maerﬁi ﬁ?ﬂé@%?’ﬁ@%?‘%ﬁ% or top,
edges of t hesidhwadlkid®, ¢D(IA ABDrelativietoahd chasfisicompmmentididewabls 36371, dhgl e of
these flared portions 49 reduces the |jkelihood, of stubbing from occurring

between the flégdipagionddestends fonthe enties lengtb of Hregidenals e 4 £5. The
‘;'r a$3 gpor U QS chentd 1S TG e S SRYR of HHRRBEH mpondsia! that f&titatttnd © 1 X,

engagement of the chassis and cover components 30, 31. The angled surface

presented by these flared portions 49 presents a width of the cover component 31 that
is greater than that of the chassis component 30 so that the angled surfaces form lead-
in edges for the length of the cover component sidewalls that will ride over the upper

20 edges of the chassis component sidewalls and also up and over the retaining elements
50 formed in the chassis component 30. The flared portions 49 may be considered as
forming lead-ins that extend along the leading edges of the side walls 46, 47. These
lead-ins contact the chassis component 30 first when the cover component 31 is
placed in the chassis component 30.

25 The flared portions 49 facilitate the assembly of the shielding cage 20 by
engaging the leading, or top, edges of the chassis component sidewalls 36a, 37a. The
outward angle of these flared portions 49 reduces the likelihood of stubbing from
occurring between the leading edges of both the cover and chassis components. The
flared portions 49 also help the cover component sidewalls 46, 47 to flex, or move,

30 slightly outwardly when contact is made between them and the chassis component



30 slightly outwardly when contact is nmade between them and the chassis
conponent 5 WD 03/025653 PCT/ US02/ 29041 sidewalls 36, 37. This contact
"ranps” twe soyws3 conponent sidewal ls outwardly but al sopcaysoae4t he
chassi s conponent sidewalls inwardly. The cover conponent 31 further

i ncludes notches, or slots 51 fornmed in the sidewalls 46, 47 thereof.
These slots 51 are located within the cover conponent 31 in 5 alignnent
with the chassis conponent retaining elenents 50 (FIGS. 1 and 2).
Preferably, didevatlk36s37 ITHis eontlichémagipshthle coVérghinipgnénd sigewallsheutwardly bust ai ni ng
el ements 50, = so that V\/ne]g%t_he cover agd ﬁ[;assi S, conponents are engaged

t oget her eactsesmgy ragwp the ghassis sempanent sdewplisdeweidlli ng r et ai ni ng el ement's 50.
In this regard, eAchSUCRNSREN3} fultRerRRiRE nbichtl, 8r AbBS! Folfidah B9

el ement 50 and the two conponents cooperate to not 10 only facilitate
engagenent huidewedls 4647 thewof bltesasles Y are keaied withn the vever companeendl 81 i n
pl ace upon the chassjis conponent 30. The retaining_e nf 50 .have a uni que
shape ?hat cigpmepivil theghpsiscompeneny &¢tpign® &lemqpts m&Fgggst?ﬂdog)nventi on. A
single retaigy | .Sq; i Q1 I As

il lustrat ed,Ithe eb?%?lg? gg‘?tﬁéq)e ezdrlrlzlgftm@bdl ?lég@ rlﬁg%qg?g%qg%ng%é%n%%&?% t he
chassi s conmenhittwishdesedvesambchadis cohfifnsita az angages tpgettios eadhl sjot 51

acconpl i shed by stanping a U shaped, opening 52 tha ,defiéles botg tﬂhg wi dt h
and | engt h @xompassedistorespomdingaetaining ¢lements PR ninhisgpearescach ek siot aly

el ements 50 are. : ' S a

r ounded confllggélrr %‘f‘}\'gﬂ?g%rg%r}g%ﬁ%%%@@éﬁ astrg)?aglsi g&?{ é)i("rz)rﬁ\g6 g%rﬁg gvﬁb%ﬁi{fl%gfraguat e
surface tapedrily theilhatakogugeinbit beavdenchd twa) bpd dAsvetoattainithe coxee comporeonint
sidewal s at the location "Q', where the retaining elenent 50 neets the

si dewal | andntpiase gpew BeghassiscompeReesP- at the free end 54 of the retaining
el ement 50. The veq. i . ions 49 to
further facili tat(::igH etrgglrg%%lﬁgg?t@nﬁgggg h@hggl\l/agf lghé%pgﬁﬂéﬁt?g g)clioe? gﬁttghe chassi s
conponent  tdwgived fiéat the revént i@ntie. aA Bingle etagiiRgtlemehedOds shwown inont al |y so
that, as illustrated in 25 FIG 9 a curved engagenent shoul der. 56 that

ext ends out wearesd datgibinddGr ¢ As dllysirater cthe sstmpingsienpent 64 peformeddyt he verti cal

| f th h I - i 7. it | ,
Pages 1557 of FHERE in TR UorefentidetalisSe 7 THEMHYIAPR pldferafS) PV O
the openi ng &omphished Bdlisfagnpirpea Usshaped opgnidl SOt defines Boitsthe svidth and

length or (or height) of the retaining element 50. The retaining elements 50 are

stamped on an outward radius R so that they present a rounded configuration, or
surface 55 across their width W. This arcuate surface tapers down along the vertical

20 plane of the cover component sidewalls at the location “Q”, where the retaining
element 50 meets the sidewall and the curvature is greatest at the free end 54 of the
retaining element 50. The curved surface 55 cooperates with the flared portions 49 to
further facilitate the application of the cover component 31 to the chassis component
the curvature of the retaining element extends horizontally so that, as illustrated in

25 FIG. 9 a curved engagement shoulder 56 that extends outwardly (typically
perpendicularly) with respect to the vertical plane of the chassis component sidewalls
36, 37. Additionally, corner, or edges, 57 of the retaining element free end 54
preferably remain within the opening 52 surrounding the retaining element 50. This is
best illustrated in FIG. 9.

30 In order to further facilitate the assembly of the cover and chassis components



best illustrated in FIG 9. 30 In order to further facilitate the assenbly
of the cover and chassis conponents 6 WO 03/025653 PCT/ US02/29041 31, 30
t oget her ,woha/zssser conponent 31 and the chassi s conmponenPCIUSIEIOMAYE

sol dering tabs formed therewith which extend over and into contact with
their opposing conponents. These tabs are illustrated in the Figures, with
the soldering tabs 100 that are fornmed on the endwall 48 of the cover
conponent 31 and those 101 5 forned on the front part of the cover
conponent b&ilng0 wogsthrathe pover @8npdnedt 3} anwhithe ehassis somponpat hmpay bee 102 t hat

are formed on, fhe chassis conponent. 30 near the . front . thereof. are best
shown in FI ég!dteTf‘g Bﬂ%&?%meﬁﬁ‘ﬁwg? Wh}‘fﬁ&?‘&ngﬂﬁer&'}gé‘?m88%‘8%&}& i's
preferably %?pgﬁﬁféblﬁﬁoﬁeﬁﬁ. THERThISs £OTRRARBA indfle Blgutdiewith @iisoRieeingear of
the shieldin cage assenbly using the tabs 100 & 101, and if necessary the

tabs 102 di gploskd that athfermddor therendwill 48 ef the sevdsicpmponent Al anbthiess 1@ Ihpor t ant
aspect _of the present .inventionp, the nounti .pin porti ar

sjtagge? ed i Ofpd gn @B%PW%?%H@CQW_EC?IBWH%& W‘BRHB P@ﬁgsls?‘%’é’v Sonent

si deval I Wi the LhigerfHaltahCD24Rat AR ROMENER IHRRASTi R8RSt BD Dedtithe ROAL | ONS 40.
In this manner, whén two shield cages are nmounted in a tandem or

"bel | y-t 0- behtrgdf, imdlestohowd inRIGH A0S € Bi tHisgnamen ths qoyeri qonipoaent 3145 as
best illustrated jn G .5, the nountin jn ortions 40 ope, shi el di ng
cage are r eg%f’ﬂe‘i@aiwg‘?r da t%{}@ﬁ%%c%p‘@%nf@eat(q%p%@}tﬁggre&éggﬁf?feéﬁgﬁ%i el di ng
cage. In thig.gagang \Isﬁlg théfabs SOV arlif hORsGRABE kabs 10MBRPSRY at el |
typically havé a m)ua/tl ng pin portion 40 | ocated near the chassi s conponent

front 10end, frdntbéthielassenmibifn20.si dewal | will have a notch 42 located at its

front end. Thus, the 20 npuntin i ns_and not.ches are staqggered so. t hat
each nounting pi rln@H‘ééFrg‘H‘é’PEEPté’gp‘gP@fsthF RTeseRE IvANtig, ﬂ&%‘é‘oﬂ‘%ﬁ’tgﬁﬁn BPTHORAI 1s i s

associ at ed wj : i ] arel Lot h " N'.
(PG ) s B e o o B oM s
shi el di ng cafidevadiseittbihc @stchesyd Dlscimpintdrpabed hetescans thegilin ponent 40a Inhhiseach
ot her on opposite sides of a circuit board 22, wi thqut. requiri, any of a
Gircuit 25 BB en v Rbighd AGERATE PIOYNigA YN BFande, @35@“35&5%%%& 1EBIG), pe

o 4! STy o A A OSSR SR
ext end t hr oyghtiérielOhudloas siafldangdtagtare regeived pdeh tige notches 42 of the opposing
associated shielding cage. In this regard, the left sidewall of the chassis component
will typically have a mounting pin portion 40 located near the chassis component front
end, while the right sidewall will have a notch 42 located at its front end. Thus, the
20 mounting pins and notches are staggered so that each mounting pin (designated as “P”
in FIG. 4) on one of the sidewalls is associated with and preferably aligned with a
corresponding width “N”. (FIG. 4). Such arrangement benefits a circuit board
designer because shielding cage assemblies may be mounted in exact alignment with
each other on opposite sides of a circuit board 22, without requiring any of a circuit
25 board 22, without requiring any of the cage assemblies to be offset from each other.
Additionally, only one set of mounting holes, or vias 29, need be formed in the board,
because the mounting pins will extend through the holes 29 and into an opposing
notch 42. This relationship is illustrated in FIG. 6.
The standoff portions of the mounting pins may also be stamped from the

30 sidewalls of the chassis component so that there is a 1 degree angle from the



notch 42. This relationship is illustrated in FIG 6. The standoff portions
of the nmounting pins may al so be stanped fromthe 30 sidewalls of the
chassi s cwoponesssts so that there is a 1 degree angle from traa/Us0¥0@B/ 025653
PCT/ US02/ 29041 horizontal in an upward fashion. In this nmanner, the cage
assenbly is slightly tilted wupwardly with respect to the circuit board
(FIG 6). This is done by providing the bottom edge 125 of the standoff
portions 61 (FIG 1) with an edge that is inclined upwardly with respect
to the surf abwizoftal h]eanoinvcand fashioar th thixZmarimef ke caga assemylyps nlightiyttileds of t he
cage assenbly may ve tion F t.he unting
pin porti onsglmf)arﬁlé( fe?&ﬁcﬁtogf’% atthé‘Ed @i@e@dﬁ%‘é%}?’éenb%?@ﬁ‘&%tﬂgorti on 61
that is wi deﬁotfo%éhgehqswfiheas%dmpghmﬁ%vmd 9) Rhith@fleddati@gRlinfPt t om val |
35 at a specific hetght with respect to the top surface of the circuit
board 22. |wpvaardlgrwitloreppest/iodhe surfase of thadutiit bemd. 222, t he standoff portion

63, S ﬁleloar Ty R R R BB HE L SEs T T PO ah RO
ifilarly,
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of a preselected wdth as illustrated in Yet anot her style of
mount i ng pi nstasloiffl pamgern G thdt is widdrEhan th©pin amlmin@ servdsdo nncmttlnfm;igpl n 110 has

mounti ng- ol Bt Bals aha Frecifee s withsePeeo TRHPE SubHs obBRGHBH: PO
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portions 113 'that formthe body portion 111 of the pin whi ch may be
conpr é8sed i the oeshof tho wagd chgssizdommpenti30dyy dlotpbal Iy in a d| rection toward

each other. The legs portions 113 in this _enbodi as in the. other
descri bed enbodi n§‘% ?Plyvﬁi"F Fa$@a§WMP?Wéﬁﬁ%@tg§° FloupHnHYNEITAns, ¢ and
outward forc n the
i g pi weohh RS s QLAdE R Bl ritherll Blly ke 705 afedeorclihith

retention faritlestratdden|Fég. ﬁoYéﬂamnﬂnerrﬁylehﬁ rrmunungipﬂ inilluktrated insFI€d 16Ages 114

having a plurality on individu barbs 115, the tips 116 of which face
upwardl y to ﬁﬁ ¢rpin the n@Pﬁ‘é‘?&lﬁ‘%él‘gh f%ra%d Rqdysaiqns! léftﬁ%{ igider thag theol e

(not ggown). dl%l%el': H;Tthéﬁ%u'n d%ﬁélé%t@%v %I‘xqg@ﬂ b@é&%&d“%&% lg)d‘?rﬁ&ﬁﬂ)'ch”ﬁ I

which s sim ting pin iffers
in that instimalddesa eentrmabopeaingdtl 2ol defines a pair of compressible leg portions 113

that form the body portion 111 of the pin 110, which may be compressed into a
mounting hole opening, typically in a direction toward each other. The legs portions
113 in this embodiment, as in the other described embodiments, will act cooperatively

20 as a spring to exert and outward force on the mounting hole walls, which will serve to
retain the mounting pins within their mounting holes. In order to assist this retention
force, the leg portions may be provided with serrated edges 114 having a plurality on
individual barbs 115, the tips 116 of which face upwardly to grip, or otherwise
engage, the sidewalls of a mounting hole (not shown).

25 FIG. 10B illustrates another mounting pin embodiment 120 which is similar to
the mounting pin 110 of FIG. 10A, but which differs in that instead of using serrations
that are stamped or cut into the metal from which the cage chassis component 30 is
made, the edges 114 are coined to form blunt projections 118, rather than the sharp
barbs 115 of the pin of FIG. 10A. These coined edges will reduce the likelihood of

30 the pin cutting into the mounting hole sidewall and generating shavings from the



that are stanped or cut into the netal from which the cage chassis
conponent 30 is nade, the edges 114 are coined to form blunt projections
118, rat hwo osh2aiess he sharp barbs 115 of the pin of FIG [PCOAISOTMwSE coi ned
edges will reduce the likelihood of 30 the pin cutting into the nounting
hol e sidewal | and generating shavings fromthe 8 WO 03/025653

PCT/ US02/ 29041 board which may interfere with the chassis conponent
positioning on the circuit board. Another style of mounting pin portion 40
i s illustr atbedrd whicheagisedéravith thé chassie compenent positidningsany the edciih FI GS. 5
and 6, V\/nerg) ﬁ#he nmounting pin portions 40 take 5 the form of

conpr essi bl ess-fit pins 80 having openings formed therein which are
known in the art @sth@¥§1irmesHing | pup};)]&ﬁon Faehisdtaieda eheddmiaféR opi N 80
has an elongated body portion 81 W th an opening 82 stanped therein, and
whi ch term rth¢ ewention 1Hus1@laddntF|I@S833andT¢1evlmmtmthqtgn@@tlflgpmwrﬁwse@dhkq)l n 80

t th t 8 to df b
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col | apse S| 1Gf3lwndin tHeS ds ‘Q&@oﬁﬁéeﬁie”%se'Elcl@sﬁcﬁte?@Bfﬂ&dfe(iﬁﬂgo % arf he circuit

board hole 29 as it acts as a spring. Wth cageS of the present invention,
mor e ef f ect ielengateid dody portior 8 edihadnl opefip 82 Istapipdd ﬂgran,chnds’dadbﬂepmmsteac hi eved

whil e maint.aini f oot int (or formfactor the
board. Wi l éntaﬁeﬂg%ﬁzﬁhao ‘g)i‘n etaﬁ}épi &?FPB%“WE\?QYB gmown and
15 descri bedg pkinafk bbeﬁ?e@ﬁ?%&?&uft%om%&rﬁhg hbRD9isB thdl @ wAlltcollle changes

and nodifications nay be nade therein wthout departing fromthe spirit of
t he i ent i chightlnepandtspl bot wﬂl/\d:ullapsa shgh'd!f 1t$eﬁ‘cb1ibytlli begemppemteitidn forae 08. 9 WO
03/ 025653 PCI/ US02/.29041 ai Jrs: for transceiver,
conpri si ng: the ﬁ‘é‘i“étlboﬁﬁjdlipli)% 2§ hActs 6?3%?}}& ﬁ&ﬁi‘f’gﬁeéogﬁ‘rec?ﬂ‘?sfmtﬂﬂ‘éﬁ“ﬂon’t he body
portion inghydi [hd t¥pdfallYNISsHidi@hg GRPRREAbIMEhOhiERH Whaea channel
ext endi ng f’%ﬁgf?%?}?“ﬁgwy oé S%.I (jl g?é\k Sportl}% , said Pyody [ljortl onel ncl udi ng
a bott om walrhaintaindng avemali ﬂmﬁ@hhts(oefdrmrfdctng oupheeictiuit boam t he bottom wal |,
sai d body portion

While the preferred embodiment of the invention have been shown and
15 described, it will be apparent to those skilled in the art that changes and modifications
may be made therein without departing from the spirit of the invention, the scope of

which is defined by the appended claims.



having a plurality of nounting pins fornmed therewith and extendi ng
therefrom the nounting pins being received within nmounting holes in said
circuit bwerod/o2sshen sai d body portion is nounted to said ®cmawsor2eard; an
el ongat ed cover portion for covering said body portion channel, the cover
portion including a top wall and two sidewal |l s spaced apart from each

ot her and extendi ng downward t herefrom such that parts of said cover
portion sidewalls overlie said body portion sidewalls when said cover
portion is @laphs:ed to said body portion; the nmounting pins including
conpressi bl e body portions that are larger in at |east one dinension than
the circuit board nounting holes, so as to create an interference fit

bet ween sai dy nounji i i i, d-CAN rd nountin hol es, the
] Moung sﬂﬁllﬁée‘éa@ggé} SR Cntprid Y g

nmounting pin conpress portions includi'ng serrated edges for
gri ppi ng sidewal | s of aintetalibbdppartidn feumeumigg mé eiscuitthoalit ¢hesividglpditiop cage

as clainmed in claiml, wherejn at |east sone of, sajd unt.in i ns include
pin portions and @P]é‘aw@fa_fﬁ%_lﬁ?(tq%ﬁ‘ﬁ’hﬁg?aﬁ F%rqlﬁﬁly_dgb'é"c%%aé‘%lc?xge&awgporti on
bottom wal | away 1:‘9{5@?&&&[1 oFis4idBby g&slmbg, s‘ﬁﬂ%d?%bgiogqgé_iudiﬁgﬁBb@&n'wsallm)unt ed

t hereto, the stan portions bein er thah'saird pin portions. 3. The
shi el di ng cage asaml taiorsixttwialis extending upwdrdlyeram thedomoonwalhgaidibody portian ed

edges are formed by, coining edges of said nounting.pin conpressible body
portions. 10 WO OXVingBRiYr f%%@-?’/“?@(ﬁ’&fdfo@?ed'l* %reg’ﬁﬁé{’@f*’ﬁfgﬁﬁ%é‘e%?@om’ai med
(n claim 1, wher cp Sahflns Bht Bl EmbiiRing/ IR bailt LHBlit board
projections. 5. i?hg e g?%gm(%g%lgg{%gg%ﬁi“g@ I ng ahngelﬁectlroﬂi C C(;rrpooarr]ent
cont ai ned t her ei nwhérmsnid Bddsqioktioreig netuneedito tad tradniomard;conpri si ng: a body

menber for nounting the cage to a surface of a circuit board, the body
menber including a bot#bHPRERfed coxefPorien B‘é‘(ﬁﬁpgéa@i‘%ﬁﬂ?@ﬁn GRanaek e

heret om a0 <t B A RIRE, S5 ity Sk SR B
body nenber, the sheewdl dxtehding dentis/adticthemetrom suelbthat parts of said cover portion
sidewalls overlie said body portion sidewalls when said cover portion is
applied to said body portion;
the mounting pins including compressible body portions that are larger
in at least one dimension than the circuit board mounting holes, so as to create
an interference fit between said mounting pins and said circuit board mounting

holes, the mounting pin compressible body portions including serrated edges

for gripping sidewalls of circuit board mounting holes.

2. The shielding cage as claimed in claim 1, wherein at least some of said
mounting pins include pin portions and standoff mounting portions that space
said body portion bottom wall away from said circuit board when said body
portion is mounted thereto, the standoff portions being wider than said pin

portions.

3. The shielding cage as claimed in claim 1, wherein the mounting pin serrated
edges are formed by coining edges of said mounting pin compressible body

portions.
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spaced apart |eading edges of said body nmenber, said body nenber including
a plurality of pin nmenbers integrally forned therewith and extendi ng

t her ef r onwatBoksess e recei ved within plated nounting hol es Pdirgsozea4i n a
circuit board when said body menber is nmounted to said circuit board and a
cover nmenber for closing off a top of said body nenber channel, the cover
menber and sai d body nenber cooperatively defining a hollow receptacle for
receiving at |east one electronic conponent therein, said cover nenber

i ncl udi ng a 4.0p ViEhd shahding wegesisdavatd m didisplo sdgrein emd saateskedges kavgdhe of
said cover nenbe togbpall and extendi ng downward therefrom and over said
body nemnber sidé&&PP plugLPISSHAN’ member further including a plurality of
nmounting nenbers formed integrally therewith for nounting said body nenber
to said circuit board, said nounting nenbers being | arger in di nension

t han di nensi®ns oA shieblingsige fioti shipldingian ¢lagiranid esnfonemteadniained ierein fieom t
board and further . including conpliant pi.n portions wth. conpressible bod
portions, so as tQeCHOMAghIcinter ][%é‘F‘f’éP@E’Egn i ?E%&%gx\gher af H‘gﬁﬁtﬂ}ﬁtklﬁg pi nsy
and said circuit &g@&ﬂa sUFRIB bF DEirdlG oard, FR bdG HENIRS Hichldtn DPBY RO WailoNS

I nclude serrated edges for gripping said nounting holes. 6. The shi el ding
cage of claimb5, aldgweisidewallsiegending epivardiyebereinahadé tampiatingfin frge ensls, bl unt

roj ections forne n said [ [ i,Nni )
prol the %ottom and gi?iwgl?sscsologérgti\% }(/j Xefﬁl?rgé ac na%na%x e(r)llclﬂllgng 11

longitudinally through said body member, the sidewall free ends defining two
spaced apart leading edges of said body member, said body member including
a plurality of pin members integrally formed therewith and extending
therefrom which are received within plated mounting holes disposed in a
circuit board when said body member is mounted to said circuit board and a
cover member for closing off a top of said body member channel, the cover
member and said body member cooperatively defining a hollow receptacle for
receiving at least one electronic component therein, said cover member
including a top wall and two sidewalls disposed along opposite sides of said
cover member top wall and extending downward therefrom and over said body
member sidewalls;

said body member further including a plurality of mounting members
formed integrally therewith for mounting said body member to said circuit
board, said mounting members being larger in dimension than dimensions of
corresponding mounting holes formed in the circuit board and further
including compliant pin portions with compressible body portions, so as to
create an interference fit between said mounting pins and said circuit board
mounting holes, said compressible body portions include serrated edges for

gripping said mounting holes.

6. The shielding cage of claim 5, wherein said serrated edges include a plurality

of blunt projections formed on said compressible body portions by coining.
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