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W TH COVPLI ANT MOUNTING PINS | 6 Background of the | nvent i b esent
invention relates generally to connector cages, or adapt er aabhat
provi de pPEPAEFS and shiel ding from el ectromagnetic int eF%t%ﬁ@%m%]" EM ™).
Many different types of connector adapter franmes are known in the art. Sone
5 adapter franmes, such as that described in U S Patent No. 6,062, 893,

i ssued May 16, 2000 utilize both nmetal and plastic conponents and are

i ntended to function entir , ch as those
described in U S. Patent NSJM@L 85‘%@%@ RO %l" %000 are formed
entirely out of netal SOQM ' i GHN t ype adapter
frame uses a diecast netal body and a stanped, sheet nmetal cover. It is 10
difficult to Birkgroum ofethe dbbventfont Wi th such a structure and due to the

relatively large size of the die cast bo this tépe of fr(glrre annot be
nmounted in a "bel IKheisessal ‘I“Vﬁn‘ToésTﬁ]Iai?ﬁgleﬁai;btﬁd?é’P{‘%pt @8eS, 8F 24ppter BAMCE poar d
that may sup «fNfTtner
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whi ch snap-fit togﬂmemﬂefbnafypeesycdmmaradaﬁﬁrﬁbmepmmmmummrm Bonies
directed to an i nproved adapter frane hawsr;g) structure that overcones

t he afdrenentadaptedﬂ@mssawamsagesiesmﬁmv atRENPn&E0d.POh ImpebMay gl y, it
s a general i nventio

shi el di ng cat}@%é‘ 1??'&‘?1% it gpgaﬁﬂc BCETH%(}HEEQ,%@&E g"ﬂﬁ il‘ugae%s‘%\é?g}’o 20
assenbl e and uhi GlAn&dt, Bfies! arckad 13: ARRABES B B 5IPRRAING :0958H2L ishear d.
Anot her obj ect of the present invention is to provide an adapter frame for
encl osi ng a tAwnstki2080 acoivpoakeitirelificohofmetal steas tEprovids EMlishiglding. t Hus

tomonent 1 hayée“&fe{ﬁ?%e%ﬁééﬂggﬁwe@ﬁ Redy finca S mBehShess it Bovee, Ruig ooV
preventy U“de%ﬁ{fﬁgn tésﬁﬁaﬁ  fe aﬂiegag WERisubeh Westhulehid ahassihe ranthetP1aege siddhe

cover conponen avi ng _
of the die cast body, this type of frame cannot be mounted in a “belly-to-belly” fashion

-

on opposite sides of a circuit board that may support the transceiver and other
components. It is further difficult to form chassis 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
5 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



ithatI ride up and over retention tabs fornmed in the base co
further object of the present invention is to provide an i%@g%mgﬁi el di ng

cage havi,g/g)l\ﬁogg}}a@si s menber with a structure that facilitateashiyeooapunti ng
of two 2 Q( 2004 WD 0102563 PCT/ US02/ 29041 such shielding cages in a

"belly-to-belly" orientation on opposite sides of a circuit board, the
chassi s having alternating board-engagi ng posts and slots fornmed therein
al ong sel ected sides of the chassis such that the posts of one-chassis are

received wighjn,; indf “te6-(QHREP GRARNLA onldpBEERYSIAY @Y b irdd: t he
pi ggybacked %’Fi?ghr\'%@ﬁrg‘%a%im\% tbtﬁ g smaﬁ form‘f actg{[}sThese and ot her

obj ects, feaidard®shercthssisianhaaesnaingttoardsereaging posty and slots finrhéd thesirc] ear | y
under stood t hrough a consideration of the foll OV\éfn tail ed de.sc(gi ption.
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Bri ef Descr i glengselcdteditidesmi i ghgssis suchklat dhapasts W%Fﬁﬁéssbﬁe%f%rqcslde
d i ption, f i1l be.f t]y : d
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assembly CO%&&Q%&gqﬁ&fmordance with the principles of the present
invention illustrated in place with a nounting panel and in opposition to

a printed circuitTiesandd offiefobjlcts, featares apd phentagesof the peasentamtsoiipretl of a
cage chassis used in the 15 assenbly of  FlI 1. FIG i erspective
view of a shb@lﬂﬁrh@"@&&@@db@“shﬁéﬁé%d?r%?ﬁ &B%ME’&PW g?ﬁ@“@%"\%‘é‘?@%ﬁl'sed in

the assenbly of FIG 1; FIG 4 is a perspective view of a shielding cage
assenbly of the present invention, but utilizing an alternate cage

chassis; 20 B}ief DesdriptiorSOSTheDRYAin@nal view of a third enbodi nent of a
shi el ding cage chassrs constructed 1 n accordance W th &re gri ncijipl 3 of
the present i nventn thacowmseof is detaileddgecriptian.dhe Frfenencs will befrpquetly ppade
sectiaon, ill ushr ati %gdt he .FI acer[ﬁrﬁ, of two shielding cage chassis

i 11 ustiPat ed fofhepgachsd dawapes 1B WHCTL i qovhack” or "bel ly-to- bel |y

fashi on on opposi fg; S apeRpediveividwbf a Bisiakithg cibe kdsémbly doastauvtehihar ged
detail view of a retainer elenment used on the shielding _cage chassis,

i | | ustrati ngadchedance withubepritviplendf thepeserg inventop dhusiraied dxplacoWih 2vi ew of
the shield n?noﬁgt%?g gzgl\(/aﬂmf i%r(}pipgslitlign lona SA&&? 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 undemneath
the cover, used in the assembly of FIG. I;

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;



,upoh a correspondi ng chassis, illustrating the cooperation of the retainer
el ement and the cage cover flange; 2 2 6 MAY 200 WO 03/ 0256 MAB 2004

PCT/ US02/ 29041 FIG 9 is a sectional viewof FIG 7, takenpﬁﬁls&/bbﬂes 9-9
t hereof al® P¥¥@a*¥ng upwardly; FIG | QA is an enlarged détail view of an
alternate, conpliant nounting pin constructed in accordance with the
principles of the present invention; and, 5 FIG 10B is an enl arged detail
vi ew of yet another style of a conpliant nounting pin constructed in
accordance with the principles of the present jnventign. Detailed .
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cage assenbly 20 F,nstruct ed in accordance with the principles of the
present inve ‘f’%ﬁq,y’al igned with a circuit board 22 and in place 10 within
an opening 24 of gypPanal is 3k enAltdcaeah videopdr deiyatguopphientafiouniegphi el di ng
cage assenbly 20 1s to provide shielding fromel ectromagnetic_ radi ati on and
i nt er f er encecgrskbtted in 4deerdanceewls thermpingiptis of therpseseatinyentons apb of

protection to the__transceiver a its.asspci at C open m danage or
cont ac® when a deﬂQ’:e‘% S%ﬁ?%ﬂ?ﬁ'@*aed&“ Qg%eéﬁ%(ﬁseriSqugggﬁcélﬁpl\g/\%]r?ked on. The
circuit boar : - | 0f JUNATRVI-E & pfeQédiBthenfion.t S
upper surfac%oéétlé@{'%gﬁﬁédﬁ%aflggﬁéﬁ% ggwgﬁﬁéﬁaiﬁ%g@tgopned in the board
to various circuit areas (not shown). The shielding cage assenbly 20 is
typically used to house a rm)vabII)e tra]c:lsceiiyer conponent (not shown),

whi ch i s comBPetdiled Daseriptio ArEedS i P o gHE to electrical signals,
and nmay be referr

to.ln the ar S : e
i nterface connect fG'(l’"éllgg‘ﬁt?s &dﬁ%rc ggemanf}] %&gg{@gf&gﬁ}gggégi%g%og%&gmegﬁh
shi el di ng cagfSyidififrakd prefint afvehtigh; abgtieahditngcircuitivarp2dhidsmplatacki ng
the cages on opposite sides of the circuit board is another and assenbly
of thdOcages withirssri dpenanedtdhafra panelite rAlthongl thearmary preppseiel b sglding Em

shi el ding, the cover, of the ca ssenbl St the 25
hassi s, or BRASHGRHIY g BrFeRGe SRy Eage raie kb aRadhe 'Oy
met al - t 0- et flie fGONLARSEMIS), HRIGe WIEALIG ddESIrBvIAE aWAstreldd pRAEItiohad teno
transcei vers on opposite ‘sides of a circuit board, he nust take into

account the wmansdeivegapbits associated tdraponents from damage or contact when a device in

-

-

which the cage assembly is used is worked on. The circuit board 22 has a series of
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,



,associ ated shi el di ng cages and offset themso that the cage.f W @? mount ed
toa circuit board. This nmay conprom se the overall design 6 ﬁ circuit
board. Lagldywmndsd 6 MAY 2004 WO 03/ 025653 PCTI US02/ 29041 tprer/osieens: 10f
such cages or adapter franes may be assenbl ed by an automated assenbler.
In such instances, care nust be taken to ensure that the edges of the cover
and chassi s conponents are aligned to prevent one from stubbing itself on
the other when the two conponents are assenbl ed together. 5 Additionally,

in bel | y- toghellycs Jrastialisad doRsiptef RificdMa) bDsseAbRA than@ibBifded that t he
nmounting pins ofo the two chassis lgorrponents are inserted into the assigned

mount i ng hol eSe@BlerNén ichdnstinckyane fwdobe ke tnensng: that the edges of Yhei wakt y

pl ated through hol es) and they do not interfere vvitg the q?unti nq i ns on
the chassis awbehsssieapmpenestsee alosnerdo prsyeatane feqmy gtupbing pfselt pp the qthesoar g

The present inventioon 10 util.izes ' ucture that overcones these
probl ems andwihgnﬂ'lfltiwé’\/cé)ﬁqﬂoge[bt? %@iaagenﬂl’%r%?%s%g{shi el di ng and assenbly

benefits. The shi el dlingnaIRIR ‘BeBR by AndtiiRitidons,| cird MGt bdeskehwd ensure
i nterengagi ng pieces, a chassis or base conponent 30 and a cover conponent

31. The chas ttias theanpamisgtpiBof thestvid ¢hastis earepbrientspiraimsetedintothppsignedand has

| U-shaped configyration when 15 viewed from the front
Gnde. 32, 3amaapes bolpepy heasreltpRerer i EaETes oot SRicoBEPeH coi

 ncl udes thr g6 Shfistes) Ahd YR @ noRihétis vith (e RRURGR Ak bn y&5rages tvio

sidewal I s 36, at “extend upwardly fromthe base wall 35 and which are
spaced apar tomhpoment avhinedhe thetoppdsitd side ef théeinnet b@ad.t Tike plestmhveanntiomt o
which fits a transceiver (not shown). 20 The skgel din g{%ﬁe chassi s

conporiént 30 utilizgsracyriguanticaraibakevessrmeshese @roglemprathisdeitysdp PLYS s

provi ded with_nounting pin Nortl at are stanped out of the bottom
wal | 35 of tHBpr(?Hg‘ig?lgldg%@n%%mgbé%gworrred, or bent, so that they

extend vertically ’I‘Hé%ﬁielcﬁﬁ%’&e(‘gfe atsenibie2 daipicatty walhides byo amerepgazingy mibdes, 2 n t he
sane plane as the sidewalls 36, 37. Notches 42, the_purpose and function

of whi ch wi | ichizais28 beseptoatnesgntid) avd 3 Goverr mronerfctlai The ARSIT QMR he
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notch @42 ext gpdsed florh\W: RORIMVPSear ends, 3233 egiedBdelpans lsiych, the chassis
component 30 typically includes three sides, or walls: a base, or a bottom wall, 35 and
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. | 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



.in the chassis bottomwall 35 and partly in the sidewalls 3233@% The

-

mounting pin portions 40 are formed in a desired pattern t @@’e and
mate with correspondi ng 30 nounti ng holes 29 on the circui e cage
chassis cHIfb¥&Aa3330 al so includes 4 2 6 MAY 2004 WO 03102§g9§%9/290ﬂ1

PCT/ US02/ 29041 | j a plurality of retaining elenents, or catches 50 that
may be fornmed in the sidewalls 36, 37 thereof The cage cover 31 is al so
preferably forned froma sheet netal, although it and the cage chassis may
be fornmed of other conductive nmaterials, such as rreqtaﬁl 5. pl te.% plastic or
the Iike. The pluwably efontimrseleBentprosicaiches 30 halsmay peiopnid F"h@f‘ s Fr‘df‘@hgs a
correspondi ng_l ngtth of the chassis conponent 30 and al so has a width that
is preferabl 3%5‘3 Pto or greater than a corresponding width of the chassis
conponent  30. It i fdrie® frenoesiReametat, ahh@ed it
configuration mher?lﬁo%gg%vegtgli&tdl%fsé%%ﬁys front end 44. In this fashion,
it includes tapp theddge4hassiswayshecformed ¢ fothe conductiGe amterials; sugh agandtalag. Each

‘of the sidewalls 46, 47 includes at their out edge 6a, .47 er eof ,
el ongatied f| @tated plostic onfbe hbe.t dhe C%\f&féﬂwpei!ﬁ'\kgﬁ ar g‘a*?'yi‘ﬁs g,l,eggﬁl ‘}‘F[om t he

cover sidewalls, 46, 47 (and i ye: BS54 S156 PAPLWAdH that
sidewal | s 36,m"§"7‘36.3 Wngéwpgjlgggégg%éﬂhgr?h%sglsecg{@ﬁggﬁ or theS entire | ength of
the sidewal | §5 ffiferdifly@Gudli6 of BN&Er then & eoResponding wldth Bii deechassis ¢dmepopentt | ons
of the cover conponent 31 that facilitate the engagenent of iptg)g chassi s

and cover coforeisttenGas ilBstrated;Hntoargeneidl Yosheprdeconfperaton 3hen{pokingdbit | ar ed

ti 49 t ] . the. | t
Phan that of e reimstrsl EhrpdHeinis: Lo it ngen s sy M yab B 87 T
| ead- j edge‘;iﬁdfa%ml‘g%lh@ngth of the cover conponent sidewalls that wll

ri de over the upper edges of the chassis conponent sidewalls and al so up
and over the ret aiPichgfehesidawals 46047 imchudes atriheinenteredess 46a dpthsesst. 30. The

flared portions 49 nmay be considered as formng | ead-i.ns tend al ong
the | eadi ng edepastegrilarebpastiges @%ﬁ?‘l‘“se’ﬁ%‘,d oﬁwar%e‘gé'" aP%Scfr-olmnfshQ%éH act the

gﬂg::: : ggg%gcgérﬁauggsf 1 ha WSNelhfe ©INEERKATRONSS enBidbwallsicas®d This t he
flared portion 49 extends for the entire length of the sidewalls 46, 47 of the cover

15 component 31. These are the portions of the cover component 31 that facilitate the
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 likelhood of stubbing from
occurming 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



25 The flared portions 49 facilitate the assenbly of the rsrgi Mi H[g cage 20
by engaging the |eading, or top, edges of the chassis co g t2 | dewal | s

36a, 37a. wlihgypQksward angle of these flared portions 49 rgdyeembha:
| i kel i hood of stubbing from occurring between the | eading edges of both

the cover and chassis conponents. The flared portions 49 also help the
cover conponent sidewalls 46, 47 to flex, or nove, 30 slightly outwardly
when contact is made between them and the chassis conponent 5 2 6 MAY 2004
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conponent  si deyaldyainp e SHavsis dstfpiRuesideaniemenidly3l further includes
not ches, or s?otsygi Pormad in c’?ﬁ% sidewal | s 46, 47 thereof. These slots

51 are | ocated wi Thecotdneomposent 3bhwdiresinclgies petches, ar stotsid fprmgd 1 thee

h [ t I_nj | t FIGS. ;1.and,2). Pref | .t h
lots 51°ar LSAPNEHLIbAAMNGRS R e bt Rated HPPLpE e SGSuPRRBEEL o
o a5 M0en ofiBEnGR A, B8 h BRI RaBoRARANRRE YR GUPSTRICS. | Bapbiier each

slot 52 enc8 I'ts corresponding retarning elements 50. In this

regard, eachpgdfeiabB Mk sfols 51 Srepiamnessional tlighaly $irpe than dteaétninmg dteemnts050 and
t he two conponents cooperate to not 10 only facili t%te engag@}lJ nt _ bet ween
the two, but settmbwhen thetcaiver andehasissomnonpiihatsengaged; taggther cac nﬁ%ﬂt he

h [ t 30. .Th t ai,.ni | | t
Cont T but oo, FOTERINIS CoRBTLAEAT AN e priead: i o P AR A

retaining el d3Wt SsinPRWRainthg &ahatFetnd el domngontats Gooplsate to not
illustrated, the retaining elenment 50 is forned by is stanping it in_the

chassil® conponbrcititateemmagemas beGeen Theetwsy, hutsilsegto; retapy the 6pvgsicomponent 31
acconpl i shed _by stanpi ng u-shaped‘_éggﬁni ng 52 that defines both the width
and |ength &8 Plags upRsy thhchasss cpmaop ning el ement 50. The retaining

el enents 50 are %@m@%}@el@rﬂ?lﬁ%"lﬁwa%ﬁﬂhé‘%dﬁc&ﬂaﬂcﬁﬁtﬁbhi&@% peSENt a

rounded configuration, surface 55 across their width W This arcuate
surface tapeigeridaifionlthnpresdne inventiorc ah sitglgreameng tleteat Zbisshowamponent
sidewal | s at the |ocation "Q

si dewal | and enlegegistetaskinbdG g 6§@§{S§§{EH§H‘£ e%ghﬁggegerg%{&%gian% y e'; Zt :[aihﬁi ng
el emenfs 50. The ¢ Ul ¥ediRWhhas onmohRRiledas 380 37 TiRSudhAngth Refetdbgns 49 to
accomplished by stamping a U-shaped opening 52 that defines both the width 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 “()”, 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 n
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, comer, or edges, 57 of the retaining element free end 34
preferably remain within the opening 52 surrounding the retaining element 50. This s
best illustrated in FIG. 9.

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



further facilitate the application of the cover conponent Sé to the chassis
conponent the curvature of the retaining el enent extends hoMAY 3t al | y SO
that, as || ted in 25 FIG 9 a curved engagenent shoul t

ext ends oh’f‘é\/ﬁ?fﬁs&‘}(typi cally perpendicularly) with respectp%ﬁrif)uﬁgfésﬂggrt i cal
pl ane of the chassis conponent sidewalls 36, 37. Additionally, corner, or
edges, 57 of the retaining elenent free end 54 preferably remain within

t he opening 52 surrounding the retaining element 50. This is best

illustrated in FIG 9. 30 In order to further facilitate ssenbly of
the cover andl cwaé%eg’e&dh‘b‘é‘ﬁ’@ﬁf%m?o@“ﬁg 163"?\(7{2@‘3 Shasss \9@5“5%7&(5& Sgg%y%%w

PCT/ US02/ 290 . ] addvith@erhassi s
conponent 30%713%@@5 FOE%F%E%:} eﬂtﬁggﬂkggeﬁggo%}%ﬁeﬁrgyﬁg %mvvhi clh e;z?end over
“and into conbpgdsing ddinpdnents. Theeastsnge dvspaedbiithe Figuesewithits widering

illustrated in the Figures, with the soldering tabs 100 1tahat re formed on
the endwal | tbsdfO thes arefoanedemibs sadvalb48 ahihe cpya compenant g apd thoss ! he

“front part of the cqver conpo t being visi | D : , 1.e the
sol der Png taﬂ%mfgi’“tqﬁ‘éfmﬁtr@tfogﬁﬂféﬁovgﬁc%ﬁ%dn%hgéezqésaggi&ﬁg%dgﬁ &5% 3ri\ggHrdet he
front theregfe so?d’e?in?@ﬁis 19D AR atd FoFthéon the chaskis@onlpbndrit 39 ne@nhe front he cover
conponent 31 Is prefterably soldered to the chassis conponent 30 at the

front and redieraff, arhdestBhekdimBIGS g8 a6 skribisynargien thetdoaer egirponent 3 1301,
and if necessary the tabs 102 di sposed at the .10.front of e assenbly 20.
I n anot her iﬁfﬁ%@'alﬁtsokﬁé‘d? ther Chagres HAMRRGDERL %rﬂ’é]?ﬁﬁr%,a“% T H@@ﬁﬁﬁ‘ﬁgﬁ n
portions 40 are stag | ' c (A€ 1dbWBP dRPEEdQH tHehe
chassi s conp(%%%cnat8§ Si gg‘\%\ggltﬁ%{){:ﬂ?%‘gﬁ@gt%’ﬁggﬂ%%g%glt ng i nterpoged bet ween
the pijp port if@nasofkBe atsambly 2. manner, when two shield cages are nounted in
a tandem or "belly-to-belly" fashion_ 15 on opposite sides of a circuit
board 22, as best I} pratherippedantaspactf the present id\FRtiPh JROMAUNRE ML BRZING of

one shi el di ng.cage_are. f. .ved G LNg
associ at ed S%Pé‘f%ﬁef?ﬁbgeﬁ%ldgsﬁ%’rns%g Rl %&gé?&e&?%ﬁ%@gﬁ& eg(‘lrhégeg\;}; of }tnﬂe chassi s
conmponent  Wijdewhl RViftethk YiofaBeses Mo dimiuintarpased berween the@in gértionc4.ebh thisar t he

chassis conponent front end, while the right sidewall wll haye a notch 42
| ocat ed at i mznherpmthen fdo stipldsagesiase mounted in a tandem, or “belly-to-belly” fashion
15 on opposite sides of a circuit board 22, as best illustrated in FIG. 5, the mounting pin

portions 40 of one shielding cage are received when the 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



.20 nmounting pins and notches are staggered so that -each mungiﬁwqg@
(designated as "P'" in FIG 4) on one of the sidewalls is associ at wth

and prefeﬁﬁﬂgngkhgned with a corresponding width "N'. (FeGradkh29aueh
arrangenent benefits a circuit board designer because shielding cage
assenblies 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 assenblies to be offset from each

other. . Addi {iONRKIN afUbYaQTEHRGH. RinSRIHRhEN thftalsisseMblyis afgtal ilfiaed e

formed in the boar use the nmounting pins w ext énd through the

hol es 29 andupwar@iyawith peEpectng therwdicai béard (F1G.)r &histis dorstidypprosiding thst r at ed
in FIG 6. The standoff portions of the nounti n)g pi ns may_ al so Ci.e 3tanped
fromthe 30bettatewdps E200f thastardpft sertiophhBiEnl) whhapsdeg thelis 1ncdingd | gegr ee
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cage asse y is slightly tilted

upwar dlsy wi th r esggeinduitihf BinGorGstistofiRadade aiemblPay TétySn tonfiianatiday In

pr ovi d|5ng t he boltq?gm edgleglﬁglgj of tshoe stadr%giof fe p(_))?tj %n?yGl (FIG_ 1) with an
edge that isFIGS! I aekd, thpmanating pinphrtives #6 bave athim pindidrthatcextends fiea & r cui t
board. 22. 5 The nountin I n portions, of, th age assenbl. very in
confi gur at i offandeff PW’GS.ﬁqltﬁ‘?a{r‘lﬂw ler thag t%ﬁ'ﬁtai“ﬁd"c}b‘ghseﬁ‘bﬁsﬁ? 8ﬂ§"q€g H&e a thin
pin 60 that extends.,f ' thelib@burbse WF B cidchamohdde pi n
and whi ch se ?/tté%mgﬁa“oirﬁlogepnataspfﬁfei@gg%jé{wggt'f%sg?n&\}\gl Ietgg lelatrt g speccilf I C ﬁei ght

wi th respect 20 01t b@let @provide iestahddfhfeatice, chd dtadatodl gbrti@P61 |srsepardied ftoon

provide this standoff feature, the standoff portion 61 is separated from 10
the rdét of theestafshaepgsshassissapwraent 390yPtsPdts 63. Similarly, the cage

chassi s conponent 30. tilLz i i ' 336%&% such

standoff porti ons,S"Bl]?ﬁ%a#%%a eﬁg%sg%%%"pgﬁ%@ 39&9334&%&%?‘533@%{’@ vm'ldt h as

illustrated i Bh§e ndsucketands@ipbaions; bt eatidr ua® unlyipigs 70 of d presdldctest widtled i n

FIG | OA, wherein the nounting pin 110 has an en| ar giglds bodyqnﬁortion 111
I 3 1

that is widens ilhatratetién EBG i avestaopther stylnef mowntingiginis Hstrated IMAIEH Oy i | |
dof i nes. a parhetsin B SbiEste ! | Qs Tre ERyboff (R AFRg dignt 1
| | 1 0f the gpjgferdddthe\RioBRiEERb1E 6 WRRhGE R b Hsartel. THRBSdy@iied 11
opening, typically in a direction toward each other. The |egs portions
includes a central opening 112 that 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 sidewalis 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



. 113" in this enbodiment, as in the other described enbodi rren?ﬁ, M& act
cooperatively 20 as a spring to exert and outward force on eM ting
hole walls, which will serve to retain the mounting pins wthi nejr
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may be provided with serrated edges 114 having a plurality on individual
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engage, the sidewalls of a nounting hole (not shown). 25 FIG 10B
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mount i ng pi nbpard gviggh @PU““F‘%&,‘WBG € GRASHA CMPINEPLPYSHIQPHE O tﬁ%?ﬁ‘é@ of using
serrations B&% are stanped or cut into the netal fromwhich the cage
~chassis conponent 30 is made, the edges 114 are coined to form bl unt
"projections 118, pabhRer styleat niditialaipportien & isilGstafedtih ehepimbeaimEn@f | OA.
These coi ned edges will reduce the likelihood of 30 the pin cuttjng into
t he nount i ngthecheendiod éllustriated hal Fifehay 2nd hgvhereary ths GROUNHBEPIHROTEONS Jé) t 2004
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portion 40 i grdlh Hethbahed “bvb-4tiRe8EDPeHsBAEN Qfch ehbIBf haddRIHih 80 hid drist r at ed
in FIGS. 5 and 6, erein the nounting pin portions 40 take 5 the form of
conpr essi bl e¢lopgssd bbdyt poriiors 8 B&vithawiapgniop 83 istagped drersin, andevhi¢intopningtesar e
known in the art as_ "eye-of-needle". pins, Each. suych eye ,of needl,e pi,n 80
has an el onied wlq)'éi?ﬁxp-&wc?l?ﬁ‘?‘@lﬁvﬁogﬂe‘i}?% H\“rs@ Wﬁf Mggy PH%PS%A, and
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board. Wil eniéﬂﬁailﬂh%faesfxﬁzﬂﬁfo@np@ﬂi(ﬁﬁﬁﬁmdﬁctbhanithwamiitdmah!ave been shown and
15 described, it will be apparent to those skilled in the art thgt changes
and nodi fi cati ons Whits/thp greferakd embodimgntgliithonyediopdays ReensPeMN RS spirit of

the i q\gent | Ogéscg'i%gd,sltc s z];ppa\r’\érl]\il Fohthio?e sqt?]iédr]ﬁ%@z}ﬁ &Eﬁ%h@ﬂ@e@%ﬂﬁ%&iiﬁéaﬁﬁns
may be made therein without departing from the spirit of the invention, the scope of

which is defined by the appended claims.



.9 2 6 MAY 2004 d ains A shielding cage (20) for a transceiver, conprising:
a netal body portion (30) for nounting to a circuit board, the body portion
(30) including a plurality of walls (35 36, 37) that coop@rpamav [My defi ne
a channel (38) extending longitudinally of said body portion (30@, sai d
body porticqgin{SSO) including a bottomwall (35) and two sidewalls (36, 37)
extendingupwardly fromthe bottomwall (35), said body portion (30)
having a plurality of nounting pins (60) forned therewith and extending
therefrom the nounting pins being received within nmounting holes (29) in
said circuit board (22) when said body portion (30)is nounted to said

ci r cui t lboar 4 shi¥lJing gegedRBhigs e dgnsesvear, 98WNISEM: (31) for covering said body

oo st devl 15 (46 mét! W RThaRaPs Farammeliaglos esit borih oS BN Ehuar o
two sidewalls (4632 14 TR _ war

Sard body portiiitss BRIy & vaE G575 AALL GRS EE Whhe & shitfipl (48), 2ver' ! ©
applied to sg{tgnm%,rnggg‘?ih@g’ %f%@)d b&dyAoRGS 3b%%§ﬁdi%d}l%hiont(:36) ifeMEligg pi ns

(110) including co ody portions (113) thaf "are arger in at

| east one di gawsth WAl addhi@oGideswlls (PR37Hexrendinig vgwirdlyefiora 289 botwen aallt o
create an interference fit between said nounting pins éﬁlﬂ%o and said
Q

circuit boar (3%t boy portidnS0) R)ing  pliralisyof moynpagpies wicld) thengwdph
portions (113) including serrated edges (114) for gri_ pi ng si dewal | f
circuit boar andextendirgthersifiom, (pomountingpies bHPB L E é‘ﬁ@‘é’”@ Bﬁ‘t‘%]\’,@?saéﬁgﬂl in
laim1, wh i,n, at. f. said ti ' . Q) ip j
or t1ons. ( 60RO BRI AERRSHH Qs PPTRS RO s mid bre Itk B
Portion (30 15 AbSlrEhed Yk: pEARNR Lof L ik sHHoly poitbr BT 6], BT

portion (30) is moun stan portions (61) ‘being w der
than said pi B,RRLbHRMT3 1XiBLding a thSvabs) shdneoGadsvalld )6, a9) sjasedmshri flom

claim1l, wherein the nmounting pin serrated edges (114) are forned by

coi ni ng edgesadhfothetiagid @RIending dopnwachtneredmsi hich thws gpartpof taidbegver parti@n. 10 2
6 MAY 2004 4. The shielding cage (20) as clained in claim1l, wherein. said
serrated edgeigle-(.r_a_lisq@lﬁhﬁ)@vpﬂ@ said body portion sidewalls (36, 37) when said cover portion

(31) is applied to said body portion (30), characterized in that:

the mounting pins (110) including compressible body portions (113) that are
larger in at least one dimension than the circuit board mounting holes (29), so as to create
an interference fit between said mounting pins (110) and said circuit board mounting
holes {29), the mounting pin compressible body portions (1 13) including serrated edges

(114) for gripping sidewalls of circuit board mounting holes (29).

2. The shielding cage (20) as claimed in claim 1, wherein at least some of said mounting
pins (110) include pin portions (60) and standoff mounting portions (61) that space said
body portion bottom wall {35) away from said circuit board (29) when said body portion

(30) is mounted thereto, the standoff portions (61} being wider than said pin portions

(60).

3. The shielding cage (20) as claimed in claim 1, wherein the mounting pin serrated edges
(114) are formed by coining edges of said mounting pin compressible body portions

(113).
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.formof blunt projections (118). 5. A shielding cage (20) for shielding an
el ectroni c conponent contained therein from electromagnetic interference,
conprising: a body menber (30) for nounting the cage (20) tbbtMAEIHace
(28) of a circuit board (22) , the body nenber (30) including a bottom
wal | (35) and two sidewalls (36, 37) extending upwardly therefrom and

termnating ih free ends, the bottpom and sidewall s, (30, copperativel
definind a cﬁhﬁ%P]d(wgékf‘:(éﬁﬁwﬁﬁmqo’&fg‘?‘%ﬁi ¥4 S?‘ﬂ(lsﬂﬂadf‘f’c%%gﬁhagwavr%%er
(30), the si ewaItJ frtee .equ gglﬁj)ni ng two spaced apart |eadi ng edges of
sai d body mefBBOfLI PIUSFIPS E  renber (30) including a plurality of pin
menbers integrally formed therewith and extending therefromwhich are
received within plated nounting holes (29) disposed in the circuit board

(22) when saiatshidi@igdy cﬁ@”@@? fdr%ﬁ’i):ldiﬁ% gPelaétashid omRindnicdontined theeindrdn22) and
a cover nenber (31) for closing off a top of said body nenber channel
(38), the covkettromagetic (iBlferamat, sahprisibgdy bodynenbéd6)) foomwentng thecgge
defining a hollow receptacle for receiving at |east one_ el ectronic

st |

conponent t h§®itma serfice (2B\afra avskis dpardd2) i the bedy member (3P pelpding ahpttamy t wo
sidewal I s (46, 47) disposed al.o osite sides. of sald coyer menber top
val | (a5 andalldADmd g SN SPEPRTHON ST oY b e S5 SR
sidewal s (3 37); «sai d bod nher 0] : wale \hn Eabddiye of
nount i ng rren%gf" gnéslthfg’)ogio?’oﬁesﬁwﬁﬁggdél QE%E?%{;\P%%%%?CWDU%@%E ’géﬂ dry %ody
menber (30) gﬁaaz flaify fhEdidh BRASHY ntetd 2R GIRWall SRelchdd ReFning 191 d
nount i ng merrLogl S I%LJR %{%%lg @Zgr ggr I n eIéi(grrd\je)hsi on than di nensi onsg of
cor r espondi Ngp4¥ed BpdrGadiap @dpds@f 9&id body &htbet (305, Wald tadgmekn(tR2 (3 it Mding der
including conpliant pin portions with conpressible body portions (111) ,
so as to crephuweality of pintreerhbere irdegrilily fopmedthenevsidi andextendinggherefram(whidh argnd
said circuit board mounting holes (29), said conpressible bogﬁ)ﬁﬁr tions
(110) i ncl udeccewed suthin platsdangunting bplesi(23) dispoged 10ithe errquithoardd gl
hol es (29). The shigl ding c of . cl.ai m5 ejn i dges
(114) incl ung%Y 'BFH'?’EW ‘?’98‘5 Ui g5a '?d{“él?thf’%'r%‘\é@?il a ‘%S"%F‘?r%‘g’%é%ﬁ@ gﬁﬁ’?
conpressi bl e CR;QQ% It {olp%%al(i%gl} nf¥ntel bRdnd8t (381 the cover member (31) and said

body member (30) cooperatively defining a hollow receptacle for receiving at least one

electronic component therein, said cover member (31) including a top wall (45) and two

sidewalls (46, 47) disposed along opposite sides of said cover member top wall (45) and

extending downward therefrom and over said body member sidewalls (36, 37);

said body member (30) further including a plurality of mounting members (110)
formed integrally therewith for mounting said body member (30) to said circuit board
(22), characterized in that :
said mounting members (110) being larger in dimension than dimensions of

corresponding mounting holes formed in said circuit board (22) and further including

compliant pin portions with compressible body portions (111) , s as to create an

interference fit between said mounting pins (110) and said circuit board mounting holes

(29), said compressible body portions (110) include serrated edges for gripping said

circuit board mounting holes (29).

6. The shielding cage of claim 5, wherein said serrated edges (114) include a plurality of

blunt projections (118) formed on said compressible body portions (111) by coining.
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