WO 02/ 101882 PCT/ US02/ 18816 H GH SPEED MEZZANI NE CONNECTOR Backgr ound of
the I nvention The present invention relates generally to high speed
connect orwp canaisspre particularly to high speed nezzani n@CTars02/18816
board-to-board connectors. The el ectronics industry keeps inproving the
speed and efficiency of its devices not only 5 in size but in speed of
operation. In addition, increased enphasis is being placed on reducing the
cost of conponents in the electronics industry, including the cost of
connectors. In order to facilitate the nmanufacture of these devices,
connectors are requir ed HIGH-SRFEFHDMEALZANINE GOMNECTOR,/pi cal construction
of high speed connectors involves the use of individual netal shields that
may be MadkRé/indloPfige Biven@én DOt h si des of a connector. Signal termnals are
usual 'y mounted 10 inside the connector housing and spaced fronlth% hi el d.
Thi s const r udhe areserveYepten rahates gangiady to high sprsdireNRRsIAs: a&%@ﬁ%ﬁ’%&‘&“%’ﬁﬂ( | q,
whi ch agdds, ‘é’ﬁﬂ?zz%%‘e, &fbohltzi@togb%gﬂfa%trﬂécmr he use of external shields also
may i ncreas e Size of the connector, thus defeating the aimof reducing
the size of ThbelecomiiecinistryHeepliserofingthieapexsl and keiffédielrcyalf sto dewgesinoéenlyhat

t he two housings overlap and thus,  increases the overall izg of%ﬁhe
corfnect & Siae byidp §peed ok opgation: HBaddigier. iIgrased emphasis is higmediiced an colifiogths
havi ng t i ol . i in
poar dt 8ot 4Fbia i befoRlcs ABrE RRGHIHE MRS HebRiclRy, ROUSS

hi gh- Spﬂfﬁ?lit@%rtﬁeﬁﬁaﬂmfa&tb&tofw@é dovies, tdmectafsareregnirédthetotrgaavagh spgeds.
Summary of the Inventiagn 20 Accordingly, it is a general object. of th

pr esent Tiynigahednsiuction of B\Ehééeeﬁﬁopﬂ’fﬂ‘%?éﬁ’o ey e ‘§58_§H‘dbvdﬁiu‘f?g€{e&ﬁ shiglds H@g_r dto
board app] 'b%q‘éé)lﬂﬁ'ai alég%&{éegr bBR £6ds 26 chli'rf'ecbe.e§?g'ﬁ%1 feiBAs A usuglly RoRiteyi de a
boar d-t o-board connector having 1 nterengaging plug and receptacl e nenbers
that ar engdethe domictior Bowsiipcindtspreed dmat theghiehd. alhimcomstructiom iagolves thofomming
common shield, or ground plane, extending over sel ected suyrfaces.of the

pl ug an@nd pRUpkRE "’a%,elpéraFﬁeﬁli‘tfé‘iLs"Yh‘éh%dqdﬁlt% egAth of dhesongegier- lrié’r?ﬂ‘é? S gy a
plural ity of 4adhi; fqonhiti M I&IuRingdhd sifd of
differen 1Iegs allsglagllﬁéjl lqgt:llglrlsr?‘iqﬁg?%? I)Qgt%gnr?gtaﬂg’?h%b(}e\g%%lﬁ%%&%%pridselr?t% i ns\;en(t)i on
is to preyviéciBeasr. i THeav eflexamnakshiads 4l regsieesithat theotawochdusings avetlapandgrtimgani ne
appl i cations wherein_exterior surfaces of thgﬁﬁogne tor.%r? pllatedt with a
met al  pliBareasgs ts oxerall 5129 of heeoRnseiar SRS ¢ BIRIINSPIORE BUMHEING 'CWi%8F'd on t he

copnect %E)nﬁe]ctOWagx%é Ja%rﬁ&%re%%éﬂi’@%’l&éﬁsjp@ed use and which may be used in board-to-

board applications.

The present invention is directed to a high-speed connector that overcomes the

aforementioned disadvantages.

Summary of the Invention

20 Accordingly, it is a general object of the present invention to provide an improved high
speed connector for board to board applications.

Another object of the present invention is to provide a board-to-board connector having
interengaging plug and receptacle members that are plated with a conductive coating in a manner
s0 as to form a common shield, or ground plane, extending over selected surfaces of the plug and

25 receptacle members, the plug and receptacle members having a plurality of individual
compartments, each of which contains a pair of differential signal terminals.

Yet another object of the present invention is to provide an improved connector for use in
board-to-board or mezzanine applications wherein exterior surfaces of the connector are plated

with a metal plating so as to define a reference ground or grounding shield on the connector
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wi thout the need for a separately fornmed grounding shield. A further object
of the present invention is to provide an inproved shiel ded connector for
boar d-t o-woardomppl i cati ons in which the connector includesTiisozissasnd
second parts that mate together to forma single unit, each of the two
parts including a housing having a plurality of 5 cavities forned therein,
each of _t Ll i j i ifiatfisert, each insert including
at Ieagétngmggéquéégﬁﬁrd% %é#égé%??)ﬁegfgsdﬁgﬁh%esﬁlﬁlwhal s adapted for term nation

t o corr espondifagha@bibecbf the prdseradesnaon & toipfaiidd anhiamptelvedtshizlded osedetr fpar t s
further including interengagenent neans forned therew th and extendi ng

| engt hwheaderepara RpPPigiatipns i ygu e spprsstor drclydes ﬁ&*é@iﬁﬁconmmtﬁawn?@ to
provi de f i r%elga mcéear L

i nter en{:]O Sﬁ‘gg{%@?}é Sﬁl é%%?ééyog%glt%%ﬁ @;ﬂs 0 r&e{% %gg@ or Y avll9 %l fmeﬁs}b@ff or med
i nst he savigavedbinsedahereire esch dffilee @aities indiling ediekser iheirt) gachapsertatdhging ft
intervening columms, and a plurality of spring fingers, or %roj ections,
formed leastarairgideigental signgliernypgls pdapted fopiermingtion o comrepppnding Gopdugtiviger s

bei ng 1 gel vad WehitbPardOhE @me@i gﬂ&ﬁ]ﬁgﬁiﬁﬁﬁu&’iﬁxfgﬁﬁl&eﬁ%%% Réhtans f@gkat he

: me
i nt erengagli ng means bel hg coate ucttve material so that a
ground {Heresvthnedtexanding lemptdeviaathersif.nt ai ned when the two connector parts
are engaged toﬂet her such fhat the pairs. of differential stitgnal term nal s

hel d in eachStERgnetperabaccep {RE PresSY GV entPR [SdR ATOVe BFRNNEEREOL tHY RS, of erence
ggeund, Bfekl{o%fg*a%wdbfe@%'a&am% i BB mEAS SIS GlRirality R r@RQEN®: Obj ect

the present invention is to provide a board to board”connector having
mal e andavigssatoemed hnthe tslewalbnpibomeif shet freats, the teeespgbaeg sipphatapohintrivming each

of the 20 male and femal e paris including an_.insylative hoysi t hat hol ds
a pl ur aFolugngrand g plvrakity Of sprahefingsrs: Q5 RIASHPRSs farmed & eiWW&U? ?ﬂgg OHWEPPare

def i ned v 6 Haft8 IROGAIH %iél%@xlslb%in freéeb@ed%ﬂﬂ@ﬁ&ﬁéspormﬁﬁé%@%ssof tB@@thleﬁa?f,i or

surfaces o?”ethe two co tor conponents being plated with a netal so as
t 0 proviankthe inteiehgagyngyneans dieimg cdatied mwithracconduative madérial be thaba geendr
assenblies along substantial %ﬁwﬁ%{ of the surfaces of the,connecto

cefponcAYRICCHALR mAie ARG Mpisapesh WBER P s COBIeHIGR BRI Rrsestd IRgelecuish et
engagengﬁtepaﬁg WP&irretddRbI & AP 1Rl sm’é‘ldsﬁl daBH OHEH &é@e&ﬁ%%ﬁ%?ed?&@éx@%@éﬁ S,

j
one of t cent er engagefnent nenbers having a”contact blade forne
i nt egr abl v refeteacegotiind, almdughoat tietheighoéxterief dempenectorgagenent nmenber s
including a plurality of spring arps, .also integrally formed with the
connect or co%ﬁbﬁ@ﬁ}i‘eré’@eﬁﬁ&ﬁﬁ? SH BUisaEoy's é%?ré?l"@%ﬁ?ﬂpf’{dotﬁg)% c.[OngCt(BrV\D
connect gt fin hisf £QTARK Whidii R IERpORAR! thi ihblenBBcaiith LA otijkBaORbSMe! the
connector 0. 30 Still a further Object of the present inventionis to
provi de naldarrfidmale fadaimtlwingecinsylativechousigg thed helds apburdity ebimdoadusl s t hat

R TN EN T TR T DN e TN
I sol at e@ompgnents, the exterior surfaces of the two connector components being plated with a metal so
as to provide a unitary grounding datum around each of the connector assemblies along
substantially all of the surfaces of the connector components, each of the two connector
25 components including a center engagement member that runs lengthwise through the connector
components, one of the center engagement members having a contact blade formed integrally
therewith and the other of the center engagement members including a plurality of spring arms,
also integrally formed with the connector component so that the grounding shield portions of the
two connectors make contact with each other first before the terminals of the connector do.
30 Still a further object of the present invention is to provide a board to board connector
having two connector components that are matable with each other, and wherein the connector

components include a plurality of terminal assemblies disposed therein, but electrically isolated
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WO 02/101882 PCT/ US02/ 18816 from each ot her by grounding portions applied
to exterior surfaces of the connector conponents, the two connector
conponentwoleilogsbl i nd nmat abl e and bei ng capabl e bei ng zi pperusdisst® and
out of engagemmet with each other. The present invention acconplishes these
and ot her objects by way of its structure. In 5 one principal aspect of

the presoiledd e hg%&gging%oﬁﬁ%@#ﬂédqg ,e;?t)élriér d;drfaéés AR B doRGoREHts,

t he connector asse e I nvention includes a pair of interengagi ng
connect alie thal comsectdraomponemsbeihgblitthinftabk and briag cagable bougszipgeréd omoe and

dielectric terial and has an el ongated body portion defined by two
Opposi nQUQ\%fI[ga“ga%‘?H’ef Wﬂﬁé‘g’a‘?tﬁ%rr sidewal I's. In another principal aspect, a

plurality of Tihﬁ gkéémqe«benﬁaﬂ %%éoﬁrgplli?ﬂic% thede Iaﬁrloéher 8368 B whiy8f RORAREKE" In

hal ves, with t connect or sidewal I s defining sides of sone of the

cad t i esnapdndpadsspectdf the gessentiimgntiomeand gsoxenphfedby a fitst embodimientthe@ath
cavity contains a termnal insert that preferably takes the form of

i 6l ext ARCEoTBEag SrPILOT ThedSrenton st = Be BRI ERE g aeeiar AraT ohach
ther ei n LAMARHEIFARRhE 2 hARBERMn a URflectiBhbRAallMdRal i EhfatPRI@g and at

the other end, for mating with cCorrespondi ng opposing termnals in the
ot her coorentdefinehby twdepposiag shallpand tvof patalidl eidewallsa| Inapetherprinsipabaspretl @sed

i thi .15 i d .wh t he  t t hal y d
L oget helHuY SATTRLviSHa SRUNFYATE ATEL dteecof fiFoRestst R gpatt B8 SRFiores.
;HQ) connegifewdd Y& hifY §dR'dFs6maBl theRhAti8Ha drfissav AR @@H&%F\Sﬁler p&tiehd ¢ on

their exposed surfaces so that the conductive material fornms an
el ectri c¢iad dayitiesoRaciceavity catthiab d tamdnah thsed tat peefirably takiee thefyrnpp by diglenyica
groundi ng,i nterface between an aroynd th iscrete pair f wires.. 20 In
anot her b%%&’ll ght*ed e 6?“‘?‘1?8“? ﬂ%#tt?rgﬁ?a?%éfrr?"b attaﬁg a‘é”c?ﬁ?ﬁ%ét%? e‘hd;f es is
provi de@natl‘ﬁgtt@ a RGB! CRERSAE (REARS dndafor Riagihg Al brrespoRilg loppeidpeifinalsong
the connector halves. In one enbodinent, theéese interengagi hg neans run
| engt hwiis theaitiergonreetcs haléwEh¢hssuoh paih ef differemtinltermihals yseenckosed Withinteeh

engagenent, occurs along the sides. In another i ment ese

e e R e h e B frtne S Ries et Segkel bele Ife REf e hilF Rigosd,
connect QfiihiRinéaSeRctitalavides.t e RNHBASMRINes ARCpHeferabl Pplatel RAthGEdUnalcthle t he
connector. The interengagenent nmeans preferably utilizes a press fit type

of engagestenl oant their expesedeubiactisise that thexdoaduative miaterial &frms éa elpsEisallyr med i n

t he connect or. hal.ves and opposi.ng, resi dent.. engagement i f which
are rec&PUSINNF g}HFlﬁ ax e?@@é@’ét?"qlﬁ{g RPidinea grf)?ré fig it rgarr%ie)?&%ﬁﬁ §Iécgaci ng
than t hersiReersSEiScraldPart 6T wibd.t by an interengaging slot that provides them
with a 30 neasure of resiliency so that they are slightly conpressed when

rexei ved by doenahgramgoriant aspesbef theinvertéws each aftheconhecterhabves iprerided ses
e TR R e e
embodiment, these interengaging means run lengthwise along the sidewalls of the connector
halves so that the engagement occurs along the sides. In another embodiment, these
interengaging means extend lengthwise along central walls of the two connector halves so that
25 the engagement occurs along the center of the connector.

The interengagement means preferably utilizes a press fit type of engagement and in one
embodiment, takes the form of recesses formed in the connector halves and opposing resident
engagement arms, pairs of which are received within each recess. The arms are slightly larger in
spacing than the recesses and are split by an interengaging slot that provides them with a

30 measure of resiliency so that they are slightly compressed when received by corresponding
opposing recesses. Both the arms and recesses are conductively plated so that reliable electrical

contact is made within the plane of the engagement means to ensure electrical isolation of the



-3 WD 02/101882 PCT/ US02/ 18816 differential signal termnals held in the
connector cavities fromother differential signal pairs. In still another
enbodi nerwvoaR/101382 i nventi on, the interengagenent means extremdsoziossme a
general centerline of the two connector halves and includes a contact bl ade
in one half and a plurality of spring arnms in the other connector half. 5

By appl Mffﬂ:gerﬁlla %‘%%‘Lﬁh Y EndTREEmE BbndeLtoRbavitidier iR BRRF tifferaiinl @eRS paigar the
cavities, |nc ing the 1 nterengagli ng recesses and engagenent arns each

pair of di f f &r @it armthes embadimehesfithe alventia, thxhhtspreaagmnm'smems@twdsﬂowhd
which will inprove its performanc nd result in a quieter cqnpector from
the el eé?f}@rfé&Fm§‘i“a1ﬁ@§81eﬁt”° OBy P andppludes HeslehBibde U a4y ¢ o5
and ol eGRERZbe ARl bl nDRlpcPlirhebBenaRyi L es. The press {1t cont act

e e

bet ween ar s and the recesses maintains the integrity of
t he ground cBnyragpltymgrthmdridmmtdmatphaneabthddmnecnmrsmfed;asme&n tHevaities, | n
anot her _enbodi nent of the inventi

8 t he connect or hal g&f 1deS| ned so
that onécudingthe intorengaging reeessesagd CREAEIARYATMS, Sch paip RS t}‘?Ef“ 1P24%0n, t hat
i's, one.end 9 %lcﬁ% &ﬁ@{ﬁ?&gs% b?ﬁkﬁld@%lcfp@ﬂl HRbTER pdMoPmbAR Auhesitend of

the othér connect e one connector half may be then 15 pivoted
or roc kquetantmrmbm&oarme elegagalmtandpoint heledtdcal t*heise” cdnen aet enterltlzd davities t hi s

enbodi men other connect or refer contlnu

outer skf ?eftﬁa nosse Wil &gt &'l \t‘z%‘ﬁﬁ%ﬂd ﬁ?ﬁé?Séﬁfﬁntaﬂﬁ’ %eeﬁﬁ%%{‘sga%e“ﬁ a‘ﬁ?s
syfof | Ci e ¢ 9ec‘%§§e§%m‘d9m9ﬁ§tmtte ty G\ GohRE@nAbctiol Svithe theGRAHRRS kiR haI f so
as to provi effective and ad tylonal shielding in the mating interface

regi on codnettoe sidawaltonnect or haI ves. 20 These and ot her objects, features

and advant ages of the p resenafthnventl on unde stgl od_t hrough

a consi der at ibFOSREr EAPOfITIgNLQE the IYSRUPT Hhf ‘iﬂ’&&%ﬁ??fél V(fﬁa eéirerslgpe SO WD O

The Dra « trahlRdthdeR CoreRini @f ond bshne@bekianggy W | |
be freq%qugeﬁg%gﬁog%ﬁzéug%tialbhe%r%eraW| ngts in vvhﬁ ch: (2)% FIG | is aQy

per spec bk usertedintothe athee cepofabe etheoemacttor haéﬁamdh@me Mngqtﬂk?ﬂ feray be then

accordance with t rinciples of th |nvent|

perspecPi¥E réWli?g ‘gto F aﬁ‘ﬁ%@?%?n S”P &‘ptﬁ %Od’ﬁlg‘ftf)ﬁlﬁlf Jmits é%%g?lgleﬂ%e
Wi th the, thfl%oﬁﬁ@c%orq;alf{d?ﬁeﬁb@ﬁﬁélﬁdés%Vc%ﬂﬁhlﬂﬁ'ls aflerdRi @R ikteprully RHABYage

t he recept connector conponent of 1, 30 FIG 3 is the same view

as FI G tHerewittt and which hes 4 beightrsufficiens &r exdenderpraetthe mating Frse of Bierhagt or
Cor’rponerélt)mﬁe%{’or %al?’ SO agl to provide effective and additional shielding in the mating interface region
of the two connector halves.
20 These and other objects, features and advantages of the present invention will be clearly

understood through a consideration of the following detailed description.

Brief Description Of The Drawings
In the course of this detailed description, the reference will be frequently made to the

attached drawings in which:
25 FIG. 1 is a perspective view of a receptacle connector component constructed in
accordance with the principles of the present invention;

FIG. 2 is a perspective view of a plug connector component constructed in accordance
with the principles of the present invention and designed to interengage the receptacle connector
component of FIG. 1;

30 FIG. 3 is the same view as FIG. 1, but with the terminal inserts removed from the

connector component for clarity;



-4 WD 02/101882 PCT/ US02/ 18816 FIG 4 is a top plan view of the connector
housing of FIG 3; FIG 5 is a bottomplan view of the connector housing of
FIG 3; RAVG.026801882 a si de el evational view of a plug and receatsazissie
connector housings aligned together for eventual mating; 5 FIG 7 is a
side el evational view of the connector housings of FIG 6, illustrated in a
mat ed condi t iKIG; 4 H QopPlansview péiepeandcie hougng of Fighat her enbodi ment of the
connect or ﬁonent const ruct ed ghtg accordance. wi th éhe principles of the

present inve I5on 15 3 Pefton Blap v vaohBe reBRFSEMYSedAiEctor conponent with
Its inter enga}gbngls"@ﬁ@@elgﬁtﬁ)ﬂ@ ﬂ@w@??"glug]agd?%pﬁ@l@%@ﬁné&for%@@slﬁﬁ ?ﬁécpr

conmponent; FI G perspective v t he connect or conponent of FIG
8 but witbfetharfon evahtual matarg,s in place; FIG 10 is a bottom pI an of the
connector conpaonent of FIG 9; FIG 11 is op .pl an vie t he .connect or
conponent of AP/ ‘Sga sidgelpyagonglvigw of thejcqmnegt Oé@‘&{‘)ﬁ‘gg?a‘?r}lr\;ﬁe& @Y‘St‘iaﬁ"g '88nnect or
conponent .@f Sld#ond: FIG 13 is a lengthw se sectional view of the
connect or conponent "of FIG 11, taken along lines 13-13 thereof; FIG 14
is a transverl6. 8é&cd paspeciieawiol of heotherendotionent ofifhervemtiectfr chinGonehl, t aken

along lines 14-14 thereof,; FILG. 15 is a transverse section view of two
connect dONEBHFRYHBAFOTdANCE Pt tlielpm?‘?ﬂl%sr%flﬁg‘é@r@ﬂe"f YYERt: FIG 16 is a

per Spectlllﬂﬁra\m&gwhean@h}&m %heét&s&‘iﬁ oﬁéxﬁ%mﬂ ¥s if&ShghBink eraﬁsom&ﬁﬁr@down

conponent G 117 FIG 17 1s SI de el evational "view of the term nal

i nB@ert ahsedrindryofdie délnﬁiectdrﬁgompzﬁexfﬁj G 18 is a top plan view of the term nal
i nsert assenbl of FIG 16; FIG 19 is si de el evagtﬁg% Vi e of arlot her
embodi ment of 16 SErHRERSFIR BEMSE (he CoBRGHIT FomeanTT ot dthgp

princi pligseRfin ggge present invention illustrating two hermaphr Odl tic
connect or conponerits aligned in opposition with each other for external
mati ng; Fl G HG. i@isarbattolmaplge df dietcandector epmpdéneat @faFIGA; of FI G 19,

B T A L O
coponent s Ofp1ENE) [ViAGde elevational view of the connector component of FIG. 9;
| FIG. 13 is a lengthwise sectional view of the connector component of FIG. 11, taken
along lines 13-13 thereof;

FIG. 14 is a transverse section view of the connector component of FIG. 11, taken along
lines 14-14 thereof;

20 FIG. 15 is a transverse section view of two connector components of FIG. 11
interengaged together;

FIG. 16 is a perspective view of a terminal insert assembly used in the connector
component of FIG. 11;

FIG. 17 is a side elevational view of the terminal insert assembly of FIG. 16;

25 FIG. 18 is a top plan view of the terminal insert assembly of FIG. 16;

FIG. 19 is a side elevational view of another embodiment of a connector assembly
constructed in accordance with the principles of the present invention illustrating two
hermaphroditic connector components aligned in opposition with each other for external mating;

FIG. 20 is an enlarged detail view of area “A” of FIG. 19, illustrating a portion of mating

30 face of one of two connector components;
FIG. 21 is a lengthwise sectional view of a pair of connector components of the type

illustrated in FIG. 11 mated together;



illustrated in FIG 11 mated together; -5 WO 02/101882 PCT/ US02/ 18816 FIG
22 is a schematic view of a section of a connector show ng the el ectrical
rel ati onswiop2/16is® 23 is a perspective view of another enirodiusepissaé a

her maphrodi ti c connector housing constructed in accordance with the

pri nci pl es of the present invention that utilizes 5 another nmeans of

"zi ppering" tHE&. Qbisrmhanammmémsectiionto@aannnmtor@moveingd@eenmnﬁca\m th each

ot her; FIG 24 is a side elevational view of the connector housing of FIG
23; FI aelatignship; 4 top pl an vi ew of the connector housing of FIG 23; FIG

26 is an end ﬁbe ag,\%?iopewl 9&oﬁv%tﬁé?reﬂﬁ,%eﬁenbeféh%ag%ﬁit@coaﬁect&o FI G

27 is a sect|ona connector housi ng o aken al ong

l i nes 27h021§mgtchﬁstmon‘ed thc@or&Bca withitheipdiﬂcg:ﬂ@\odthe(madenvinemtm thavmtitioemnect or
housi ng of FIG 23 nmated tog[et her; FIG 29 is a |ongitudinal Cal onal

vi v of ARHCHBCEH UoRRBETRE HOSRIRHOTOTHIOASN!S 1o apppf ot gEtesment VAR SURY sc
secti ongly %l ew of the mated connector housings of FIG 29 taken 15 along

| i nes 30- 155, "thereof, FIG 31 is a partial sectional view of two ends of the
connect or houdGngs isergdaeavativogetiéveof thh ownmegtor heusied et FIGn3%ki p bet ween t he

housi ng keys and_recesse 2 is the one vi a FIG 28, but wth two
connector hoddfndsiSfepP “I‘S}e‘?flf’gé‘ﬁﬁﬁ’&fﬂmrh?w?e G ?‘% 20 FIG 33 is a

per specti ve vigunpfs a‘?i%dce%@%?(ueme&&%@&Q%?Fmd' ment of a

hi gh speed connéctor assenbly constructed i n accordance with the principles
of 1@ he preserflG. Rhisendectonal Fe@. of3de ¢omnectotpupingf Vi@V 3ahkenwortgdires 23-25f t he
connecto onent of FIG 33 with the termnal assenblies renoved
therefrotF?‘FrFB clarity; 25 FIG 35 is a bottom plan view of the housing of

the connect OrFI@OQ@%rheﬁ&e &Evﬁoﬁﬂ vicv B b coth@ct&q{dﬁbﬂglof 5. %%at@@u;g@mewed

therefromfor clarity; IS a perspective view of an opposi ng
connect or confiGnanis albagltUMaéseotmndi vidveof the nmasarh @wnnexordoneing obFIGI2€; 33 to
forma high s r.esent nventl

EUERE I TR TIEE PN TR ML T
t hes CONNgGiDlines 8OPONEGERT FI G 36;

FIG. 31 is a partial sectional view of two ends of the connector housings engaged
together showing the relationship between the housing keys and recesses;

FIG. 32 is the one view as FIG. 28, but with two connector housings partially disengaged
from each other;

20 FIG. 33 is a perspective view of one connector component of another embodiment of a
high speed connector assembly constructed in accordance with the principles of the present
invention;

FIG. 34 is a top plan view of the housing of the connector component of FIG. 33 with the
terminal assemblies removed therefrom for clarity;

25 FIG. 35 is a bottom plan view of the housing of the connector component of FIG. 33 with
the terminal assemblies removed therefrom for clarity;

FIG. 36 is a perspective view of an opposing connector component that mates with the
connector component of FIG. 33 to form a high speed connector assembly of the present
invention, with terminal assemblies removed for clarity;

30 FIG. 37 is a top plan view of the connector component of FIG. 36;

FIG. 38 is a bottom plan view of the connector component of FIG. 36;\

FIG. 39 is an end elevational view of the connector component of FIG. 33, taken along



FIG 38 is a bottom plan view of the connector conponent of FIG 36;\ FIG
39 is an end el evational view of the connector conponent of FIG 33, taken
al ong - 6W0202188901882 PCT/ US02/ 18816 |ines 39-39 thereofPCTRISGR/188061 S an
end el evational view of the connector conponent of FIG 36, taken al ong
lines 40-40 thereof; FIG 41 is a perspective view of a term nal assenbly
used in |fRe3canppedsar conponents 5 of FIGS. 33 and 36; FIG 42 is an

el evational view of the term nal assenbly of FIG 41, taken along lines 42-
42 thereof; HMHIG 448 ansnd ekwatianehailew\of ghe coareator componerdioh HIG y36atabagalangent er
| i ne of 1botQ t‘*Qﬁh connector conponents of FIGS. 33 and 36 after assenbly

t oget hermie?'nt%' A<enbl y interconnecting two 10 circuit boards together;

FIG 44 is arFighspisagitrspetiaiel vist 69 Bmilatagadbigngadriaatomiectoheorhyshents
connector conponents indicated at "J" in FIG 43; FIG 45 is a sectional

vi év t akdFIGSnigi anddidnal | y t hrough both the connector conponents of FIGS.

d f nmh : h i ' '
ci reuit boar 40 45 AR ARRT Rl o e Ruftel BRI kg PR PRRT HbPE a2

slightlyhéset fromthe center line at the backs, or beginnings, of the
term nal assenblies; FIG 46 is an enlarged detail view of the end
engagement ofFIEh#3 iswseetimmbriewrtakeadogmimdingly plapg a genter line ofipotly the ppamectes and

ken through | f 47 is a.
ke {0 S S SRR POl e b

asgenmbl yihit bbdads thgetBbiong | i nes 47-47 thereof; FIG 48 is a cross-sectional
view, taken transversel éft hrough the mated connector. assenbly of FIG 45
al ong |ines 48C4#t iskarcalargeddistnl vipwsof thg epd eagagemprirod die ot @nnealetew of t he

mating interface. qf e kermsal ,assenblies of the connector assenbly
i ndi cat ecﬁﬁﬁ’t(meq\ﬁm?lr?a{gpéf ‘f’18lrl ng' ﬁgt ail ed Description of the Preferred

Enbodi nents HHIG 43lisia settsdraRbies takendeafifudinlaly GROHHH the @EREE e icorhPOneutd
FIG 2 illustrates plug connector conponent 120, both of which are
const r uctf&dGH 3 Jaand Fbcdise assoinbly tegrthesintp @n gssembbfintereonneptiagdwe cirpgiibbrardn.

Cael o U o DR et B PR D P08,
| engt h dfeginiifhigs MTRMRCAhinal assemblies;
FIG. 46 is an enlarged detail view of the end engagement of the two connector
components indicated at “K” in FIG. 45 and taken through one of the transverse walls thereof;
FIG. 47 is a cross-sectional view, taken transversely through the mated connector
20 assembly of FIG. 45 along lines 47-47 thereof;
FIG. 48 is a cross-sectional view, taken transversely through the mated connector
assembly of FIG. 45 along lines 48-48 thereof; and,
FIG. 49 is an enlarged detail view of the mating interface of the terminal assemblies of

the connector assembly indicated at “M” in FIG. 48.

25 Detailed Description of the Preferred Embodiments
FIG. 1 illustrates a receptacle connector component 100 and FIG. 2 illustrates plug
connector component 120, both of which are constructed in accordance with the principles of the
present invention. Each component includes an insulative housing, 102, 122. Each housing has
a respective center wall 103, 123 that runs for substantially the entire length of the connector
30 housing, and also has a pair of side walls 104, 105 and 124, 125. These walls all terminate at

ends 106, 126 of the connector components. A plurality of intervening walls 107, 127 extend



30 housing, and also has a pair of side walls 104, 105 and 124, 125. These
walls all termnate at ends 106, 126 of the connector conponents. A

pl ural i t ywofo2iinissz veni ng wal | s 107, 127 extend -7 WO 02/ PeTAKA2/18816

PCT/ US02/ 18816 transversely fromthe center walls 103, 123 to the side
wal I s and cooperatively define, with the center and side walls of the
connect or I it I ged

" engt b €S BRI e Gnltk Wafl 19 125 1EREldeTleh CRERERNRY ifing A AP

cavi ti esedtdOardrstle wilRggeicasdnnedtbr doamioaeits,tapleatity dftchétieqor opmirglstie0si des of
a longitudinal centerline C of the 5 connector conpaonent, meaning usually
that t hémengeddengtieise dlang thecoprectordpusging as ?W’%‘“g‘ﬁgss 1 Fethess caviies d b9 ey
wal | is_alj - Wi it [ I - t phde of the
cont er - “apFef Lt debitf e GRsTR o clacE e ohEfuiBar RAHERE o PRE, Dt
assenbl yodltorvbinporidng meaaigrishallyltBa} thechnsdeme centetilmedtof d eavirpdy o8didand

al so preferably, a pair of differential signal 10 term nal,sd)r]x,SZ, 133. One
type of of therfientsr wak sealtgnad wahiths/intestening ‘V‘#lgé‘?ﬂailm phéhethgrstdet thegentepe
inventigon s illustrated in FIGS. 16-18. As seen in these Figures, the body
porti on“ﬁf%ll of each assenbly may have a general L-shape with a base
portion 134 gEach advityls b predérablywedeiveparsingtinerndiabl ihkuat asseaybliy 180,ucdieh thae or
nore slots 136 extending therein that partially house a conductive

t er ni nalagsemddy 13038cluting adiglegtria padyi 3 and atsorpagfersalys ¢ priz Rediticrangak yignal
aslsoenbl ergqqg%s il‘3?'2],‘ 1 3§n8nél§/p5 e Ebhnlaﬁm in's%h hd€mbly 1'3@%@%(* inlthe E&Iﬁ’lreﬁgrs othhd hey
may be forned as’i s knowr“in the art by stanping or tormng themon a
carri er igdentipn (sDbstekAvin FIGRI Ioh] 8re)s éderiin thesd Figeares,ahle badypoatioml H efack y and
t he assenbly body nol ded t herearound. No nmatter what assg}%ly p{}oce_ss IS
used, t i&semiblyymayhaveramgenerpbb-shaper withp bgse poEiapel 34 aad ap ppstanting vall @P¥¥nand

may be f it sl i r I : . i 140
o8 he 135 plf b b WP RNl BR g bkt BESAOOEE bRV
upst anditgghings 1321353.0Thé keninalsniznal 33aasebddtitciedGnto Theassanblabbdpd3 I, iands 140

may be formed as sem -circul ar shapes, or, any other desirabl e shapes, and

pries er atshep st inethe gk -ehnec ilbﬁtréﬁedvt%éhqydﬂ%b’ PHPEHSS {iﬁ?o‘ﬁ‘F 1 fhe 2ft by SARIE 132,
133. The, }f&%@f’ﬁ:ﬁﬁ %n?%ear&é%tr?ﬂoéﬁt LHY nz %icth%!iy heh Fé fasrtektifito! MBldrE%Vi&)@ncpent

at an angle as rate surface nount” applications, or they my
ext end sh¢ sisghblybody irotded gherbbendrounti ng 25 applications. The term nal
assenbly body 131 is preferaply forned froma diel gftric nf*at ial that wll

assist in i Séf%.@?tﬁ%j Wb assabbigirosesnisdised di ERings Hes 1P mrFiREPY arnvities ly
cornee Rl BuL IS gAML B s MR et b e
cizeui t termdaasls 132)dB83 eypically avifl erteadbwvay fremghalsstandthgeralhl Fuahihgwiminol
signals a\é\gelrrllbl; (l)gom The contact portions 140 may be formed as semi-circular shapes, or any other
desirable shapes, and preferably formed at the top of the body portions 142 of the terminals 132,
133. The terminals 132, 133 also include tail portions 144 that may be bent at an angle as
illustrated for surface mount applications, or they may extend straight for through hole mounting
25 applications.

The terminal assembly body 131 is preferably formed from a dielectric material that will
assist in isolating the two terminals from two other terminals in the connection. In the preferred
embodiment of the invention that is illustrated in FIGS. 11-18, the connector is intended to be
terminated to circuit traces that carry differential signals and each such pair of signals will form

30 a differential pair of traces, or wires that preferably carry the same magnitude of voltage but with
different polarities, i.e., +0.5 volts and -0.5 volts. It is known that in order to ensure high speed

transmission through differential signal pairs, a ground reference, or terminal, should be
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30 a differential pair of traces, or wires that preferably carry the sanme
magni t ude of voltage but with different polarities, i.e., +0.5 volts and
-0.5 vol two oet1oiss2 known that in order to ensure hi gh spee@cTiusamsssicsi on
through differential signal pairs, a ground reference, or termnal, should
be -8 WD 02/101882 PCT/ USO02/ 18816 provided. The use of this ground

r ef er enggonday idRust 5PIhat drothdrrterars peivides it oalbesi @naliffertatialsigabls and is
typically acconplished in the prior art board to board connectors_ by

utilizi ng-nanals@rpians sxricatlypecrennlisedsi the rienaat boasd indisrrdepnnectersdyatilizig a
t t t t
connect Qg %aPQ(grgéﬁ ac lh%‘éi&ﬁi ;og%q b or@%‘fﬁ]e tddhedt Hoﬁsﬁgg@?&g&i yb{;ﬁ{slgase

t he COSt ure an connhectors

i ncr easeided thes &ird @oMbohdne mwmemte Qbst ofenpfaemenind asyemntily ofitha\conttetdri)dutise
of a separate conductive ground nenber, or shield, and provides reliable
el &ctri dbilsq weteates g vien fdbmeongrgteie rEifraresentsinyeniiontaypids Mg use chasensitances

he 2 Pottndletibe BRRAY R LP el ARHEDyiadVR1iMNIE SROK ARG ARPEGOTD | Shes

this by pPa I'ng su aces 0 conmponent's er than adding a
separ at eliffitbedall sighatheimindts Slaeerdahges thdpeaddf ttmsomissivacharthiqughl0 pl ated over
all of its exterior surfaces. Fbmever %ge connector may be sel ectively

plated in dedite@sgrtdnreniipn apronlishes {his by aleting surfenss Pt b cpRRCSi%Ral

assenbl i r.0 : or
Soee PO VTR PR, e Ehr ?bﬂngsﬁgasﬁem
160G has pﬂ’at@i onenkil by itoéxtemoti s feses 1 Howekag thesonieceamdyybelstkctivety plamkiliny

receives a termnal assenbly 130 therein as_ illustrated in_ FIGS. 2.
Wien théieﬁleqdrﬁr%|wfa§swﬂb«mce@pasgohel%esaﬁ%teﬁr@}r@ psyerpiidesardicxiend tolasmuv%e

various %%ﬁor? fsull'® £FARRETRE or GOXPERE UrciOibardiah s CQARFFAGS vk fhe EsiHneai: t he

cavities Seérvé to encornpass, of surround, their corresponding term nal
assenbl icempodsi® .1 00 hmaeplm&ht}sofwaextxpi; at(bcEach stutiecqyrtgs eOpraferalnréceives a or der

to provide a continuous conductive rou structure that extends aro
the di f feruRliasEmbly OHemn asilpstetedip i gre‘rﬁndm ¢ thederryipel epaagibliss %d t he

cannect %&%@@ﬂ%g gsﬁtlé&ﬂo 2 QaA5&% walk Jf‘t'ﬁet &%ed?&oé()h%ﬂeﬂi‘ oD tRR cEEHRARREN

means b cohnect or conponents may I nt er engaged t oget her
and t hes&eﬁemgﬁgavm&t 1 riesens: td BAcanass, IoIr nmmﬂe«uemsoxewpenmnggarmmagadsmbhes

al ong the side walls 104, 10?§ 124, 125 of .the connecaor conponent § 100,
120. As 1301 G&esearalls arqplatef ¢ thg presgat ipyenfinn SLOtdfiiq FEREAT OYS@NIUGRE ¢ he

form of ‘%8%%[1%{5%}1%6& acsduaPar td1ffﬁ'gr§t§a§?e?mni]a5s3 that extend in the

si dewal I l'ustrat e e recesses are preferably aligned
25 wi th the datietdngodinént dhdtrared idFEpHd el thratonaertort doenptonemts Ve0,da0wed | s 107
and the two end walls 106 of the con ecto onent. Each recess gas a

pradtiet erfHithraPrayidadhvif) an spgageraent i“?elaﬁ% E‘@E] ﬂ?‘% qegnecior MEQRCHSs MAKRC ot her
oo TR 5 o GRS R0 ki
along the side walls 104, 105, 124, 125 of the connector components 100, 120. As illustrated in
FIG. 3, one of these engagement means 150 takes the form of a plurality of spaced-apart recesses
153 that extend in the sidewalls 104, 105. As illustrated, these recesses are preferably aligned
25 with the cavities 110 and are disposed between the transverse walls 107 and the two end walls
106 of the connector component. Each recess has a predetermined width W1.

As best illustrated in FIGS. 2, 6 and 7, the other connector component 120 has its
engagement means 150 in the form of a plurality of engagement arms or spring arms 154 that are
formed in pairs and which are disposed on the side walls 124, 125 of the connector component

30 120 in spaced-apart order and which are aligned with the recesses 153. Each set of spring arms
154 has a pair of spaced-apart arms 155 that are separated by an intervening slot 156. This slot

156 permits the spring arms 154 to be moved toward each other when the are inserted into
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formed in pairs and which are disposed on the side walls 124, 125 of the
connector conponent 30 120 in spaced-apart order and which are aligned with
t he receswe9216B8s82 Each set of spring arnms 154 has a pai r pofi/uspacsads apart
arns 155 that are separated by an intervening slot 156. This slot 156
pen-nits the spring arns 154 to be noved toward each other when the are

insert eéoﬂré@g@ndiﬁg YD R k00882 1BETAYSAE, #R&E6of s%ﬂhg esRO NSl Moy BPRPSEMYith a
recesses 153. As such, the set of spring anus 154 may be formed with a
pr edet epradatednined whdthW2 et masipe isbghily greaterythenr damadthi Waref thegeedseiisH S of

the recesses 153, . This, ensur that a good . frictional fit or a press-fit
Fesul £ TRRGR R et Beei R &t by ereRs G B R Mo bl e binded o
The wi didpethdas WBwWeaAR FRGSP PR WRIHE WHEWSROR allidieBadethd éadte @rmgliﬁliniag of the
connector conponents and when the connector conponents 100, 120 are

subs equenidiyg pf the ednnectos coingotenandofhentike eaawedercomm@ents L 00.di2farg sh, whi |l e
the wwdth W2 of the ri, 54 will, increase.. .The.platin lies a
| ayer oftksgtsady Pl et Rt erect T gt naier AR v i PRy &

di el ect \@./aﬁng\r@;n%rusakmﬁ WeheRS ’phea@hﬁf%]awﬁ'e@@1@&%&%@&&@@%@&&1 RARES the

wi dt hs y the thickness of e plating |l ayer. The novenent of the
spring andslyifghdiingctypically mdieteatyictmatemallsuch asqdastionyhigh erfcegasdsl apdpslrerghdes| to
the | ongitudin centerline C of e , connect conmponent... The. force at
each pa_g?e ‘6‘%“?3}5/? ng}at?yntge rilg‘ém@?(se?f{tge Blﬂt“i‘% Q‘y‘?fo?fﬁlégﬁg%meﬂtgﬁt?%?ég@ ey 1%‘2
mylot i pl bechirO¥ 1bhG nldHaflir QSR SrefefabbPhdrit] 8 MeRdgitding QRieRilk @B aRpr oxi nmat e
total retention force between the Two connector conponents. As
i || ust r abmkctor bempdreent. rihd fayeerthatichth pawefisptiog Arnishi Si exars ors its f@vesporkding of
t he recesses 153 115, iFé GS., | aﬂd 3g aﬁ well as the Qltét.er surfaces%ﬁq of
the spr Ff§ssHpasbermultipfind byfhe taighpupber of SRINE qrppairs {4 QAL apSpProX HRAG g
(7angage @&gntfbg%@g%e@&ggﬂﬁtt%rcohﬁh&orfc@%bﬁ&-[g_ace contact as shown in FI G

. abl1s

Thi s cont act est es an electrical connection between the two
connect or coupoliestiated, the@latib@ leyehivihcavsr batb dinpinhertsedates 16@pf tie redeeses 153

ducti lating. T h f.1he . | ts 100,
135 a1 56 Brbd andaPss wakes b CHsTHAG: | U o BERring ATAS L bR ARGt eSS 20
al ong t hgo cERIEE 1§‘ﬁ,|llfi~§w:l—l@§mga 28nd Sorltatk ERBroth& b R0 IR Bh@astNd sEORRGET i on.

Wth the exterior surfaces of the connector components 100, 120 plated with
a condFtGi U eTlpatntay egadishels &if eleatricdl abnriegtion beiwegrathe twe coringetef fengponents

" | " " . o)y d . . Ahi s, i
schermt 1% 1) wOERaRcashybine Ay §F @F s Elif Fafts. TN s R@IOT B ¢ wo
adj acentyonRbRAYYSHEchenRNVBC A al &PHRRY meé\ih b@find 17 facasHafcontabc budnas a

pair of 25 differential signal termnals Si, S2 disposed therein. The
sizgnal wbngiticatepteBiwallS203 1183 sphurthdr wpdotce ter grourslgonnentioar but are

e AT BRI v R S
llength QbndicWid boaYiftf ¥ach differential terminal pair is, in effect, “enclosed” or “encompassed” by a
ground reference. This is shown schematically in FIG. 22, wherein a cross-section is illustrated
of two adjacent, staggered connector component cavities 110, each of which has a pair of
25 differential signal terminals S1, S2 disposed therein. The signal terminals S1, Sz are spaced apart
from each other but are surrounded on four sides by the walls 103, 104, 105 and 107 that are
spaced a preselected distance therefrom, shown as “P” in the drawing. The length of P will vary
with the location of the terminal and the location of the cavity wall, but it will be noted that each
terminal has at least three conductive walls near it and a fourth wall spaced farther away from it
30 than the rest at the holes, which wall is the cross or transverse wall 107 that lies farthest from
each terminal. In this regard, it is contemplated that at a minimum, the interior surfaces 67 and

the exposed mating surfaces 68 and 69, will be plated, along with the circuit board engagement
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with the location of the termnal and the |ocation of the cavity wall, but

it will be noted that each termnal has at | east three conductive walls
near it awooa1bmszth wall spaced farther away fromit 30 tlcarusbbressnest at
the holes, which wall is the cross or transverse wall 107 that |ies
farthest from each termnal. In this regard, it is contenplated that at a
m ni mum oEt@e/OIaﬂH ehh@ffsSUr FRiewi1b ro@ﬂi@ thd Restaxpasest gﬂ&ldd%grfﬁéh@fﬂ?&%llﬁs and
69, W II be plated, along with the circuit board engagenment -10 WO

02/ 10 18@20\@dﬁmgsm¢fmssﬂmelfbmgt Ecqomiasokthe plbing prorgss iy dictatelthatptlewpekedt he
| east anpun t 0 round surfaces that vi.de the benefits of
shi el di r‘? ?éé’%%lwg c8fmetci1°é CBV’Q??er?gS lpdrMC)cﬁeOsggH@g?ddl ctate that all exposed

surfaces of tHgst MnEDNIREESE hé®MROMetHagiciDéhgadetlen? Geablrad @the Edrfadetorr and 21
illustrate how the nechani cal engagenent features of the connector 5

corfponersospahess peopioyietthedesisble agncempessiraiphiskdsn Fhisihdeneley wanefthe s done
b f .th 154 te 153
oy 1t SpbS Sp BB R RAB g 25 T3E Lo LGS RRRNTRI A5Gk

inter Veﬂhé’lﬂac&is@i 1 SBSX cER tueRie irltéi@erfifg k1001 59 theiwddntthe Iptirgs 4Hink USS.UTRis structure
substantially closes off the fourth wall of each cavity and whereas the

si ze of sthuanfiady clqseSefeféﬂle feurth wll pEeaghepYiteansluyer %ﬁ%&l@h@ﬁtbe slkingoet a| |
extent of Y@&ﬂ%ﬁ{é Bl @ hd (AR AOOAGH HPLortileE RSN onlHELorlip P UN S

each cavi no negatl ve ect on t rlca 1 SO 1 on

theg is cdaipored tiat @urﬁdd’mﬁs eaehejahtprﬁmthmdueégame effeétloﬂghe Fbdtrical IsolMion
| engt hwi se cross-section of two connectors of a style simlar to FIG 13

mated t d@@tlﬁémved Aropt terextent ofthe panslugtivreipting: diiCGpal trd lengiwise crogigeaign of he
two con ranﬁ.l gpae #'I%S‘m?%i‘)%ﬁé:tl%org weo ethtexhey may include projecting

posts 160 ow stot's ere gage 15 each other in a manner

known in the [atder tdprokids atnypas fRpoREzing ortReyif@Tthe fved connseaoi coaqmaﬂnlsl es
130 may be arranged in one connector conponent 100 facing outwardly

shown i nlOfy @0 tpgethﬁdtheaman@@wq mojeplEn LRt | 6P sRA delow Sks)bw;ﬁirtbﬁtmtwegqg&c. ng
e 4l el oled MU MRS Byl inhe A R oy REnBR02 ISHRRRa iR SIRARIR! o0

ere|n ermnal | nser seen 1 n place

l N I espagoing Katidhp@bindné comheoPposmpencat CKE(BfaOiﬁlgfohﬁzanelmae shoval in F3G21 windh
their 20 termnals 132, 133 facing inwardly and toward each other. In this
manner, aesedinthsether copectoreampanent 1ed facing nwardly v M i HG e, THSF ace

TRNNer | B L B8Re NS SorlhREH AR RL 14 GRGONGE  Anind RER BTl papgL act

is illus re| can be seen at the term nal

assenbl iseen if plguedn esporivt eavideyGidrendppdsit: sdes oﬁmeamgedwaﬂ 302 withGheid Wi t h
the back walls 135 25 thereof aljigned in an "inwardly" fashion, h% IS
al¥hg t Hemaiaps é#2.vidp ifacingingrrdly et BiseLeash O%ﬁperréﬁtmamen thgpminglp &

term nal 13%%‘1%@811&&5%815 o{hgtemoat #a&f toCRABORGHRY: i 2 ERNGHNe drelidH & tRd EHAEGor
assembly.
This contact is illustrated best in FIG. 15, where it can be seen that the terminal

assemblies of one connector component 100 are arranged as in FIG. 1 with the back walls 135

25 thereof aligned in an “inwardly” fashion, that is along the center wall 103 of the connector
component 100, while the terminal assemblies of the other connector component 120 are aligned
in an “outwardly” fashion, that is, along the side walls 124, 125 of the connector component 120.
This causes the terminals 132, 133 to face each other and when engaged, the opposing contact
portions 140 of the terminals will ride over each other and bear against the terminal body portion

30 142. The terminal body portions 142 and contact portions 140 extend out from the terminal
assembly base 134 at a slight angle away from the back walls 135 thereof so that an effective

frictional contact is made and maintained between the opposing contacts. The slots 136 of the
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in an "outwardly" fashion, that is, along the side walls 124, 125 of the
connector conponent 120. This causes the termnals 132, 133 to face each
ot her andwehenomssgaged, the opposing contact portions l4@cafusohessier m nal s
will ride over each other and bear against the term nal body portion 30
142. The term nal body portions 142 and contact portions 140 extend out

f r om t haerir@natiassimblias $&hpdrinitths &nﬁﬁmsa]BZaIs] foghtveathgki alvaythé camettoe back

wal | s 135 thereof so that an effec frictional .contact is nade and
mai nt ai r?@alpsg?%éﬂaﬂr?@%wgg tog@}h dihis engrgeraqmopdll 3ise SWef%’@almai‘l%

02/ 1018820 RCTAAZAB8Ais EEAT heﬁ§l§r§(ﬁ:§?ﬁ 8163 0RE BBl thek B g nal S

132, 133 to nove therein en the con conponents, 100, 120 are
engaged ehggehteat effebhiddbeengagienevt connédtoradomposenty & dt@inedbpttlad aitetragéing spring

connect or conponents et her although it. will be upderstood that the
priTrar y ArBhgAGERETES @?@@3@% L %n@dﬂ%@%w&@ Bhiitaze shown

attai ne%h?ﬁe(f Wih @ééheatm% Wi a)rngpsp% ﬁébfl’@esad’f%é E455 108 SERE o RREADOVE.

Al t hough e termnal 1Ins ts or Ies 130 are showmn aligned with
each ot kempbeergs, hwwﬁld)eamdeqspmd ithat tixlychesy tef staggered entegherl dnees both sides of the
connect or g,o nmponents, it be un r%tie d that (5 ﬁ y be s agrgﬁred on
ei t her GRBeGMeBit opeiasey thilﬁr?S gy the e gupasdly-ghe olsE N4}y

i nwar dl ygf he other outwardly, the other inwardly and so forth. 10 FIG 8
illustrates a hermaphroditic connector conponent 200 that includes a

dixg ectric, HiGs8iklatsirates hbersiaphroddic c«beﬁéaimd:obyoaerpéD@ thof irslwles adielestrR)3,

204 and _t ,en part 0 206, _A serie transverse wal l 0 xt end
et weon PSR BebyAE ?@P%eg 5pa pafi gt 3dF aUs 2%%3&8?@?@%% et Bensa0n 06 10
of the C&Qé?%%%?{ra&%x%k Bals I@@é&erﬁ%@@ééﬂﬁ@%ﬁe%ﬁs b4, bOg hnd Bl Vi ded into

two subconmpartments 211 by a center wall 207 that nmay either be one single
15 wal | compartsentses seétmme@h@:mfshetcrwnedwnm:ganghé‘h@pompamm'awcfuuhelss wal | s

209 or the end walls 205, th
320 1 dredoeed b o Snemeater o} [ BrE SR HAILAY, MRURPOHLR TRt S
pref er all i & OfBed HescpRBAS ’EhaV‘@ﬁ%e?tgz g&ﬂ‘@é’t@@éﬂ twh 988 IS 209 3R He endBaNs 220,

i ncludes alternating recesses 2 spring arns 222. The keying, or
pol ar i zi20§, 2G6e dn tireegmizfdimnént 208.che engagcm@ﬂonfrans Bw@dlq@p@qdeedong)ths coBe ﬁtthfone

end of the connector ¢ nt 20 .an t er end. The
TReyor (ptRptAsGeangn SLDARY prescran ARE e trof vl 20 e AP wBiinelh
conponenfe @R G 8ndis@d ait%a%@c&@&r@qtaﬂﬂ sﬁ‘?tlié amﬁ&QQPtfhé R dﬁﬁ@@r »8@rizihgm t he

ot her conponent. The connector housi ng further include alternating
t ongues f28treanfithisgroonects 228 @cnmemojemqmése rtienvgadnd of AG3;ong@orgomphaent

B AR N R e A
L \sMe)do Pg?ﬁ%—ﬁgr&thfé%h&% cOPS It cahdelBEd foh BRCHOdANSEdN HRIDEX @PITdRELIOT0C FromPihent
other component. The connector housing may further include alternating tongues 235 and
grooves 236 formed in the sidewalls 203, 204 of the connector component 200. In the connector
component 200, illustrated in FIG. 8, two such components may be used to provide a connection
25 between two opposing circuit boards, rather than one style of connector component used for one
of the two circuit boards and another style connector component used for the other of two circuit
boards.
Furthermore, in the hermaphroditic style connectors of the invention, the engagement
means may be disposed along the center of the connector component 200 as illustrated. Another
30 embodiment of such a connector component is shown generally as 300 in FIGS. 9-15. In this

style connector 300, the terminal assembly inserts 130 are arranged in cavities 301 an offset

manner on opposite sides of the centerline “C” (FIG. 11) so that set of terminal assemblies that
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of the two circuit boards and anot her style connector conponent used for
the other of two circuit boards. Furthernore, in the hermaphroditic style
connect orwOmb/101882 i nventi on, the engagenent neans nmay bePdirasoyessial ong
the center of the connector conponent 200 as illustrated. Another 30
enbodi mrent of such a connector conponent is shown generally as 300 in FIGS.

9-15. | nyrd dtijseehi dakk otRNRAEIhG/iseFREL, in P positedifestans A SERIdHyY a(gﬁl@eﬁf ErBssIiE Rfse
arranged in cavities 301 an offset nanner on opposite sides of the

cent er | iohéermaral pgspmbliasifpceentyhmily anskinyardieinpnrpdernatng fashions Thqygidewallspy WO
02/ 101882, PCT/ US02/ 188 I ' hse. face |

opposi t g'%éi rﬁégc({%ﬁgty ﬁ:éo%?cg?rl ’@gj lgdgjg g%:og g?@&; Fegégsg\% %(Zé@g%'gﬂhgfe"{ gor tﬁlafntgf

assenbl iremihAE e3NUBIakpdyalBbeit Agottionsiln4 axtead thefeiiabigtgodtastdlyoslond the
sidewal s 303, 304 of this style connector nmay have e] ongated recesses 306
f orsred tsiisp ef the sennestor componengsy pfhsderaninad assembles Exlysay bg w?ﬁclteﬁéxr pthegyise
portions 4 . I

Connect SFe S NERF bb R Bhp B R S ITE Ak oD SOF o pbnd P of

ot her Wi 3ke tetrhimar 4seehBilic@ 30 heryleipt®ndddnyich sHoaldeaportions | Blatahedt hgaiasaninect or
300. The base portigns 134 of the term nal assenblies 130 may be provjded
wi t h shdgterasugfases obHis conmectargpmpaaint 36%isHeh astthe sidgalisoiids 4% §@é~§n walle
connect oy, ; St i I
S ana 0 A SRERRIE i SRS AR O anditonals ol G Hiihe 18

equ pnenhclidlniermhtsy shoing amhssHEBandl re@ssa B2 g TR byt Hlugwatd®@h FiGd 1Becesses
321. This is best illustrated in FIG 13. _In_order to provide a reliable
ground connedt PEisT torniavide A s b lsrerewidionasationghe fennectsr e9rBPASPY 0008y i t s

mountin - - | . I i al
S0t hat WREb R RS AR ALARR00A ibhnd S ik iiachBlar e niiAT B
board 3GO tisdn chasy nhdy befihsenicd inté kias, ckhples 03 a1 fermdlyinasdirbit bedrd 860 sheedt in cal
connecti on between the caonnectgr housing 15 and the ground circugtry on the

ci rcui t Rhagtper B0l 3P therehy gsfaplish aneledtricahgorniselion RtERY B CRBRHGRBMEE300
mafed t QASHLL o LilRi HERL LRAM boatd S8 LhAt Night [ghts the manner of

connection e ‘two connector conponents 300. The alternating
spring arns 320. andlusteaess@sud? dornsiter evmgmgents 300 matddavgalna ahdh & Dgppiciahg
exterior surfaces of these features abut each other so that electri Cr%'
cont act “iey Hatighigiythemanagt olirgnaastipmPeivesit e tyg copecton sompasiegts 8. The

locat i n%lt%x%ﬁ?ngzgpgi&gga F§§@§r§ﬁ§cé§g§>'32'l:|irﬁ§ren%a%8%9&1 GHer! dnlisd & bﬁn%@%ﬁ@xr

enbodi ment o € engagenent means I ncorporated’'into a board to
board caorfees of thesfeatnesstabdiOch dthess thatgdepamiei tonvea issmddeOalongthe natigg hwi se
al ong the center wall 420 of the congﬁit or con‘go nt between the term nal -
asbnbl yoiedees: o5 Well aslprg ths loggtmg keysiSad podiescess ting keys 404 and spring

arm menbers 498g 19 and 20 illustrate another embodiment of a suitable engagement means 410
incorporated into a board to board connector component 400. These engagement means 410 run
lengthwise along the center wall 420 of the connector component between the terminal-
assembly-receiving cavities 407 and include alternating keys 404 and spring arm members 405.

25 This embodiment differs from those previously described in that the spacing “Q” between the
arms 406 of the spring arm member 405 is preferably less than the thickness “TT” of the keys
404, which may be tapered, as illustrated. This provides a suitable press-fit mechanism wherein
the keys 404 will spread the spring arms 406 apart slightly and in this regard, the arms 406 may
be formed so as to be biased slightly toward each other or the centerline of the connector

30 component 400. This engagement occurs in a direction transverse, or crosswise to the centerline
of the connector engagement, whereas in the previous embodiments, the spring arm retention has

occurred in a direction parallel, or along, the centerline of the connector component.
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25 This enbodi nent differs fromthose previously described in that the
spacing "Q' between the arns 406 of the spring arm nenber 405 is

pr ef er ablwoleeasisgshan t he thickness "TT" of the keys 404, pariuso2/mssyec be
tapered, as illustrated. This provides a suitable press-fit mechani sm
wherein the keys 404 will spread the spring arnms 406 apart slightly and in
t hi s regard, RIG8. Z3-88 illBGatemyothtreenitmdmeeht SO0 af a tonrsetobt@spehest ¢ogbunhqtedmward

each other qr the. centerl.ine t he connector_30 conponent 400,
engagemditeremegMeth t eB”B‘?‘Plé%Pﬁo%ﬁ PreSepiduyenten. Fhis E?‘H%W §‘€“PWCPh%00c‘éﬁl58rl i ne

of the GRARSHQIitERBARITRRL anYRS Sfthe LOmpARnRN GVl BHR aﬁm%a@hgsgr % HeSonh&for

spring armretention has occurred in a direction parall ong, the
cent er | icompofiertt Ipeir epillustated incliGpd8ie Bach cohtponEntFR0 b@i%ﬂoﬁ@féd]ﬁ@xﬁh@&@%

FIGS. 23-30 illu e anot 500 f a conn r onent
Coriot r sdbad bR EBRHERE B Hof RO A s Bt e P Bttt SRR on.
Thi's conpgetah P TRERwaRG08 508 h&0inteRInABRY Wé&d‘s%% W%ng‘hﬂ%ty%@y two
of the components will forman interengagi ng connector conponent pair as

i |1 ustr dtagsiverse Wills 508 8hat Estehd cospwrsent tE0®@nhesordrousihg Afht Eheshoress og 501 5

that may be defi al it f wall 03, 504 505 t are

or of er atTgugculsasarnd tiePels fndrombivedal casnveRalsnsp huiy

i nt er conpegke s PWitkRdSe %ect@ﬂ?ou@*ﬁ@ 581 dabh 8F Whith ® intdniaN@MeES e ¥RIthhaP08
that extend cross-w se of the connector housing 501. These cross or

t riahsverisertwasdnblp0F.and t he sidewal I's and centerwal | all cooperatively

define a plurality of cavities 0 th e ou5|n 501, each
of which is |Iﬂf}?é?1%‘g‘gt§’e‘ft8r FngR 5;?) a@Wﬁf’ ﬂgstrati%q% ?5 ?{éstg‘ Bnt In this
connect Gheand B@@E‘)ﬁ&{dsftg%t] 1Ahde @tsthé h&rﬁﬁkﬁoah@\séldgsoﬁla@&pr@f 6’1?@16 h@é@@&%ﬂt
means 520 extends | engthw se of the connector housing 50 preferably

al ong t H®4dkareedr Thegel eng@g}memhmcmsfszomr}\s@ adtegatjegeets ofpwtss52320d springatms

thi s entidd, FoReriTkarB3ar al O SRPadtRErder R o0 3 Tass erngeY 32@%&1‘@5’23 !
| engt hwx&egtmﬁé flealbueRRn. ThisSioth®s, a8 3Rowiin HBAWY Iz@ anll BP-ex®ads gartiARd 2

extends partially downwardly into the center wall 504 of the connector
housi ng. dowapﬂx tngo B Zentgswhik 8§04 of the senngciod housing| 8. post8 53Ahs dest illysttatede a

enoagh UNERSrrand s e o iortte pAGea) fehBEAT Sab T miiant S aas

the sprisefre t@Eﬁ%ﬁiﬁéaﬁ ifthdr GhMfAcks 8PME Ts% '599 'Fhls'e‘ﬁg?gt' iRt dpschdt ARtspting

spring between e two spring arnms 523 20 (or the wdth of the intervening
sl ot 52%ymp é%ishg@ﬁv laart argkhenbait is prefonied that 8fe spting petweersihgéwp opringorms 5831.

T R e B s SO S D Bl ALl A RBE R R °°
opposi ng3g! qmése&&fe PR 1 Inhk§ be@binitd widkl A5lighe Ehperl$teasl th NRrdAE tueceﬂgagfenfeht S
engagemsfg;[ce\{ams Ithle prolsjtrs] 5%6 (a)trsesm:grtzg m% cérrrcgsgsgldelrrlgs gpp%]csln; r;leotsC gZHSHbee(t:\}vc(:)ern the spring
arms 520. The line portion of this engagement will run cross wise or transverse of the connector
housing, i.e., toward the side walls in the direction indicated at “G” in FIG. 30. FIG. 29
25 illustrates the longitudinal extent of this engagement.
Inasmuch as the exterior surfaces of the connector housings 500 are plated with a
conductive material, the housings 500 preferably include a plurality of grounding legs 535,
shown in the figures as posts. These posts 535 extend from approximately the center of
segments of the center wall 504 that separate adjacent housing cavities 510 from each other on
30 opposite sides of the centerline of the housing 500. These posts 535 are illustrated as being
formed integrally with the center wall segments, but it is contemplated that they may include

separate elements held within the centerwall(s) 504 and which extend downwardly therefrom.
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housing, i.e., toward the side walls in the direction indicated at "G' in
FIG 30. FIG 29 25 illustrates the |ongitudinal extent of this engagenent.
| nasmuch we m2hei1sext eri or surfaces of the connector housi n@ETAXD2/a88@6 pl at ed
with a conductive material, the housings 500 preferably include a
plurality of grounding |egs 535, shown in the figures as posts. These

posts S5IhesxpRiich3h aednalapEImastdRelyEeplitel Afd SRNARe@into BEGERANRs Oh clrb@t B&REET
wal I 504 that separate adjacent hou5|dnng] cavities 510 fromeach other on 30

opposi t ¢ ¥hirashaogonnpetothavsings pifenemieds rerrbynaiinsdectriqr egetag bstvees ZEovade
! I Tustr %&r?&iltsa(ﬁ] t?gh&?ﬂs %n%rtﬁggoﬁn%gt%ghﬁ}eldyumléelg. the center wall segments, but
enpl ate at they may | nhclude

it is con Separate elenents held within the

cent er wal | ( s)add@bnanglowhinglel@xdngs) dudhaaspegs SUOymhyes Rirmednwith-tHedconeddy 101882
PCT/ US02/ 18816 These posts 535 are al so conducti vel gmgl ated and are
i nger t edopsings ang|used todecale and supporg thedgpsingoe s cirgwit bpardsy kineerabnihimentdp

housi ”9%1s%:???ﬂ§e‘éb'\£ﬁﬁ’%ns E%géﬁmr}}?ééhé‘95(féh?tc;%ﬁ'nigftggqeﬁ%tc%ﬁﬁecPo‘?kgﬁsﬁ{ﬂgs%@ﬂB"Ee

circuits o oar € connect or surfaces.

mount i Ngzpbe®Ntogethsikmd apsrt PAGISh BAitareythbassembiest the dévitdia viachhe hotsibes
housi ngs and used to | ocate and support the housings on the circuit boards.

Thi s entdEdissent hese engagemeptveang 880 aierdispapededt dhgyamenite erdsR86.5%F of thet pernits
th t . i . . "7 o . .1. ich
e, 0 AIARE Rl IRUBD RS AR OB P ARRRESH K RBeLb s AU ARG ©

These enigegappeihg N@amMsarkydd) odnie: ttliosdoanetbraiousings s00Rogéthet. dhes Ked6555634 of

t he connect or housings 500 and include pairs of first and second "keys",
552, 55peupit B cpprgctarhauengs1P0tp be aligned apd gpgagedito eash gHhgr Epmdhe ends S0k
connect i tHer. These keys 552, 554 pernmit the connector
housi ng?bgggkﬁ%geﬁgecﬁqga{#\%%a%' engaged to each other fromthe ends 506,

507 of the camAdag @ FIGSUSH39Sthd Mieradtionrumiggtthe éngafemetd nikhns §306is sindvet Act | on
anong the engagenent neans 0.is shown i greater detail. The single key

55
552 s Rreaatady Thasingledker s iss%ag*%bbcwq]n@%sws#érwlaﬁh b iatgriananglsd aces

5 t ha ! . i 5 I nmed.
% enaugis 350 falint shililRtsk A iRt nith MOLETSSE iifaka PBie bl 67 150
serves ftof titabhneta hpusing SPOhasta KGN or stoalder $68 which Bervepakifing a pdonpeihos59
housi ng end corner 560 will seat. (FIGS, 28 and 32). This shoul der 558
wi |1 holeBoytydighhe eBposie sonnester hopsing ead carper Y09V illshare SF1IS: Ao aad fgy- i1dus

rot at ed f f Q&p%ﬁg 1 &3&% h SkdGntd G
32) and St‘ éggﬁggl“g}ef&logietpignes t e%ﬁ%ﬁ%f%%e‘?g |u§ngn roﬁlgt%%%g. Thg&)':r
shoul defoubbBengagdment sithbit/leweheorabavlidueingdFIG.138) snditheahdidddsdafinesFhet i n
order to obtain alignment of the two _connectaor housings prior tot eé(gﬁ
’ng

er’fagenshgled Tadassad rogRonsp Jhsishenlfepss pjecty ehove e deation gt iR sidgwally
sl ot 56204k} Gder HDLBAL al%‘g'lrﬁnent of the two connector housings prior to their engagement.

The pair of opposite keys 554 are separated by an intervening slot 562 (FIGS. 25 and 31)
that receives the single key 552. The keys 554 are chamfered at 563 to provide the keys 554
with entry into the end engagement recesses 553. The one end 506 of the connector housing 500

25 is also preferably notched to allow for the rotation of the keys 554 easily into the recesses 553 by
removing material that might otherwise interfere with the top, or tip 567 of the key 554.

FIGS. 33-49 illustrate another embodiment of a connector assembly constructed in
accordance with the present invention. This embodiment is similar to the previous embodiments
described, except that the housing portions of the two connector are configured to provide

30 additional shielding in the mating interface area, and a polarization feature is incorporated in the
structure of the housing.

FIG. 33 illustrates a female, or receptacle connector component 600 of the present
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that receives the single key 552. The keys 554 are chanfered at 563 to
provide the keys 554 wth entry into the end engagenent recesses 553. The
one end 5®6 oafiotsee connect or housi ng 500 25 is al so pref erariysomoisched to
allow for the rotation of the keys 554 easily into the recesses 553 hy
renoving material that m ght otherwise interfere with the top, or tip 567

of the kgyenBbdwhih@Ontadd-a4furalityustiidividudneitied assdhadliesssU indordsponamgct or
assenbly constructed in accordance with the present invention. This

enbodi nendividgalgayitiegp1Q. oThik eonneetor eRIBPANEHOE iPrrierably nepdded intsad piess &ept ant hat
t he housjing.portio 0 G t.or onfi aqured ovj de
b 01 onaRE AP Rl of [fosliiB IRARES s ¥nl SRR RN 18 B Abad by

f eat ur e anSnteREIONADE Bt 1k ik Mlisheted i 4 tetanpelapdontiperafion Bhifg a gluﬁlit§33f
illustrates a fenale, or receptacle connector conponent 600 of the gresent

e

- 15 WO opdividegaavitierp 95F3GE BN & 35) frmed ithascinh The censial eanasctar prtiempie is of
individ 1N 1SS € I j =Y i Lndl vi . |.1i es
570, " ThilGeE B BlolBEE Y Rl Bl by B FRUSEFE SR LBl Bilied

i nsul at iayrirdsileivalls 60A9dandandwhil L1, athedhroud Ghenttes 602 aahits @hllCdra sepataed
portion 616 defined in part by an interior wall 617 that is illustrated in
a rect arftun Be cgpfral icgmeﬁ?qr eprtea il Agnd itpInteriarivall &Jff by anfpfervcaing anedles res 610

FI GS. r t-her.ai. . Q) n j i §
selt obp Pral Pl atpaeel it Piof Sl CANER GO 71 AL

merer Ghde,Whiplig donsdcudesmpangic0 (FIGSI 8 BR) ¢ f3hé Oshnastdr ss8emblly| is ré@bred The
shroud nenber 602 and its walls are separated fromthe central connector
por t i on Bpfisthgshroud engmpreg £ and e ppposinggpsertion Welk oY b picfRgably havea ongp¥de 603

t hat def of I j i i j I 671
of 't he' SERR A hE Reflllnelthl il 4 LRCLLE 8 10 by RaBBYRCL V7 )
t he conneglidinabaedmhAYoias td proeidéalk conBedtbr dshentdiatidiniepRted®dbriaig t he

opposing insertion wall 671 preferably have a one ma¥ synmetry, meani ng
t hat t hdgataeesoshatrhoth (wosgongersen compopeis (nay alydbeiassembledyiggethertin gpe way.evn

Iq@gituqkn%hn$§g%”5ﬁ“ﬁgvﬁ%]%&uprovide t he connector assenbly with an
i nt/egr ated "pol ari zIr ng ea{lure; so that both two connector conponents nay

only be assemntkeehttadgéirdetor portioN & 1 8eiYes WMom itfe Boftom &l thélcbrine&bAddnpdnent
environnment. The central connectorqgortion 616 rises up fromthe bottom of

t he conrf®@togive Hippsrulat spagoe preselgetoedentie Bmesngnal eppredorpostianseliofprther dept h.
Th . i y i d
e cent {;@{lde‘& %Q?ﬁgfpe Bcgr{sHePé?i ag Ja%k&%{ohg?g%té&eg%]atﬂggrﬁ%%%ﬁrgﬁ}ﬁgﬁgaﬁ gﬁ‘? Lggre

1
as a ske on or I ce-arrangenent o

pl ural i taplehlifyroifansesse widlk 632 thh? cddpatatio€lg Perirathie \¢avitied OIOM THeex tdivt bliresd 610.
The exterior_shroud 20 endwal | s 605 preferably include neans for engagi ng
t RO oppssiviglshiSorefsihbdnerdemsmsfanengaging thagppesingmale ¢oanesten cormpeaenty

great er 6@8} \%il:h Qﬁﬂll Bgvexp-mﬁec{ ﬁcgquft@rcde&il%%w CERY re@%%di@é’onil%tgmo may further

include mounting posts 6120 and grounding lugs 613 that may be received in openings, or vias
on a circuit board 740, as shown in FIGS. 43 and 47, which may be soldered, or otherwise
conductively attached to traces on the circuit board. Grounding of both connector components is

25 accomplished by plating the exterior surfaces of the connector components with metal to form a
conductive layer. Grounding contact in these connectors is accomplished by both face to face
contact, such as is shown in FIGS. 43, 44 and 47 and by engagement of the center engagement
members 691, 692 and 611. The grounding contact is made when the male connector
component 670 is initially inserted into the well, or receptacle formed by the shroud wall.

30 The center wall 611 of the female connector component 600 includes a flat blade portion
that extends upwardly and preferably past (or above) the tops of the terminal assemblies. This

wall 611 is received within a gap or slot 673 (FIG. 47) of the opposing connector component
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i ncl ude nmounting posts 6120 and groundi ng lugs 613 that may be received in
openings, or vias on a circuit board 740, as shown in FIGS. 43 and 47,

whi ch maywbez4oeisder ed, or otherwi se conductively attacheacrwsoz/asses on t he
circuit board. G ounding of both connector conponents is 25 acconplished by
plating the exterior surfaces of the connector conponents with netal to
forma @gondugdit ofdatcliyig mentBets) Bt wigasclapd 6Z1t inithe Filgass, 46 pré&ily forired with
acconpl i shed by both face to face contact, such as is shown in FIGS. 43,
44 and 4l ayter dyousiid gdean onsning 90 maythefornggag dhgespnnesipigdivalistpprowde  and
611. Th I | t 70 is
i 1 al 1 A0 e BRI herh G2 gl of e UpolIf Ep RO E b or R IRERRIE Y
30 The akelaeshingahémBtd 6DF arehtigicdnaehaoritedit oénterondbeENand 82 donakuisiede a

flat blade portion that extends upwardly and pref e_rabI%/ past (or above)
t hé t opPosiontherepldppg prg|dispesseAbpngsscommpa longiyding pxisisg thatdhs seemblyepd n a

gap or s t i . : »

02/ 101635 BRI Tyg oo Glns 0o RRRS AT QRN e iTAPORBERS ol
621 in thenhigghitese erd 6f the afaby @lhyctéocomgbnanttdT0 nidyebeqliced on larsimidarefid of and
an opening 620 may be fornmed in the connector endwalls to provide .

cl ear andhe fegralg ¢panecieraempgnet PR aad themalg gennsetor prmMpRIsBLTOtRicCI HAdkeddnto
conpone ly the latching nmenbers 621 are aligned together with
t he cen%@%&%ﬁ%' (and the contact blade 5 portion thereof) and are
dilsposed al orurging aownn FIGEE ¢l t42d theabmenalasembilieatsSa ire shewe idryatamndttail.

det achnent of the two connector cqrrponents,naft%ﬁbe acconpl.ished in a

" zi pper derch feampab Assem by h0mgeterhly iBrRdesipadiroficrrd ety e sighHieRYRAS @TnWBITRNt
670 may 6 Qlloﬁ‘%a%h %gioﬁid?i‘s itk e£1BE Qétwe%hﬁilg Embﬁs 6%%? ac AR&H3H, 600
conp or ocC |

and the mal e connect onent rotate ed 1nto rm engagenent .
10 Tur niAlghonghvtieaaiFpdsBons1d52ite itlhgrateerazisnehceasaenidil matiGE0bavdlldeown i n
greater detail.

Conduct {4FaTSiogi 44T (et RAFETGBE) AR BN UHAPEN G OGP eRs B EthPOBI: HE OPfar
xicend BeiinneneliRiiPiE LedTuABR APAERDE ARLAY bhAPYRRo didbifiepal e

tail portions are | surtace nount tail portions, but” wll
be undgiosticnogh3tdfalie teimeinbladstenpdy twitcs ansyted bisyef mikebe melded mbouwfthe terminal

t hrough-hol e tail portiaons.,K The body 15 portions . of the termnalg ar

pr ef er atidy- J&b%ahﬂdwwt@fl Lol fibe Y b Adangs §19 eiCline et § ROrBRPerepB7Rd on
653 of t ) idfast G 3R Undbo36e THIE i about

t he terﬁlﬁﬁg%ﬂep%a%%n@ﬁ?g’ (%%/S port?gﬁ%{[ﬁ%l u eg@;@é’gse Wﬂ%;%égﬁ?% ange 655
enci r cl iengagitg the aister surfaoed ofche tenaimabéavaie of thegwl cangeetarepnipenenitanGile 67Gis
illustrated in upturned fre nds 656. This fl an ists in. I, t he

| rAfer s AR BN GINSIARRES 1 PY ﬁaﬁ%neaxhepit%%tee?ln@r?éscir&@yggﬁ eBEed wﬁ%%ﬁﬂﬁ{?
000 2 baclty. 80ind OF AOBSNLA S Sty poktiSPhay'6d QlatAMIE T bIar boPréNiBeh assenbly
polarization aspect to the terminal assemblies. The body portion 653 may further include an
upstanding back wall portion 654, that provides some measure of dielectric between the
terminals and the intervening center wall 611, 673 of the connector components.
25 FIGS. 36-38 illustrate the male connector component 670 that fits into and engages the
female connector component 600. This connector component 670 also has an insulative housing
formed by sidewalls 671 and a center wall, or member 673. A plurality of transverse walls 674
extend inwardly toward the center wall 673 and define a plurality of terminal assembly-receiving
cavities 672. The sidewalls 671 extend above the center wall 673 and above the tops of the
30 terminal assemblies 650 so that when mated to the other connector component 600, it (they)

projects into the intervening space 603, as shown in FIG. 47. The shroud walls of the female

connector component 600 serve to protect the contacts, and the internal ledge thereof serves to
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cavity. Sone of the corners of this body portion may be chanfered in order
to provide a polarization aspect to the term nal assenblies. The body
porti on 6W® mAayiskurt her include an upstanding back wall pomiisoz1€8se¢l, t hat
provi des sonme neasure of dielectric between the termnals and the
intervening center wall 611, 673 of the connector conponents. 25 FIGS

36- 38 i bivader AR thike oNRHECHCBBREE b0 Wﬂﬁ%@éﬁne@%@ céhpdnehi tnsy botRaadnd
engages the female connector component 600. This connector conponent 670
al so has an iThemakgtdonacdterieompgnert §r tblerthsy inslulenangdagergant negadls formedpeits eual | |
or menber,.673. A pl.uralit [ ver I 674 .extend i r dl war d
the cent@PS-vf fho ngﬁégd%?’?’ﬁe‘é g‘?’gﬁﬁr]%ﬁ%ﬁe\é%ga %93?5%%7% nggém ygrrséaée%i ng
cavi ti egorfiéd theFif asd 8 @MEHihS1B 6T 5 eThRNstcmbg W 47156s ARpoRH onahd erflAdalBstkhabove
the tops of the 30 term nal assenblies 650 so that when mated to the other
cofnect orelewmpeniernt’Ogoalignment pridnthe lagnhiedeg 6§21 pf hererspiaglecrneastai§08 pad e
603, as_sho LN FlG 47, e ] s.0f tFk

compon eﬂlie?%\é@y éne?l%] e t %}ﬂé glgec?e%% gvldg 06\2,?31(1:(? 1ss, Y (Il;b %‘ifz&?éngt% el rfz%%ﬁgéfgéer t her eof
serves témpdnent§y00 24 slhb83an PRI/ 435004/ 443 thtGatcliin@ Wigh2 1ds pdcaived odithirothe Whi ch t he
end of an opposing connector conponen be rotated. The mal e connector

corrpﬁneﬁﬂewmftﬂhﬁéfemahmﬁl@éﬁo%‘w@mﬁ’é;ﬁ%% ﬁﬁ&iﬁsl;q'sﬁioﬁﬁ?jb%lﬁwiitséatéfnﬂg h%ﬁal | s.
As i NoFI.GS. .36, 37 & 4 (S i : '
ot on B o By e mkledinfelor doMbabll HltBER ot Mealos ARES MY 18l 1 B

| wg 675fdrinediis hes@ftr oirfiddef eirthrsldlend fwall6®55 ThHabperiHFG20taad 665 0FIG 37)
alignment with the latching lug 621 of the receptacle connector 600 and

pr ef er aplsg agsist i} thg haesieg meterial fleviag threpghihe madd savaiydlurigs ardyetion (fdhe| ot 690
of the n [ onent 670. As shown in FIG 43 and 44, the l|atching

| ug 6218(?%n%rgt§:§?meogl%vﬁﬁt hin the opening 620 of the femal e connector

conponent 60@sa3Rslvit fa FIGS. 86 anest7 hied Muleicofndctiir@BinPandnti§70 eludesani | arly, the
mal e connector conponent flange 676 abuts agai nst an opposing_| edge 10
formed PReagp@entiRranps 81t thatmmp fengihwisen polgagigitinaly|of tieommpprentoddii ngs 620

nsen _ SUSMPPRE: 620
wbrd oagtapene egnb B RET S b8t tof 0 RIS AR E ety b SO,

FI GS. 36thangmilds fricliendlehgagenineat@bers 69N@I2NThesEQpting hiethssD 10602 keavgagement
means 673 that runs |engthw se, or longitudinally of the conponent. This 15
engagenEdyingsydths so that e 49 aRnpEpWsYBile efbers ORAfre wide) TRk BESPriRg pIes al i ty
of spri . 10 i L&Ld DER 92.
These s6e) A Tossihigs ety B e kil PAORARIRRL oBBIRRE Syfinent

nar r ow, whfile ke s spriaf drmy 692 clie. an Blternaiisiefasiivn berweempairscthawaletspring

whi ch preferably abut the transverse walls 674 of the mal e connec

c8RponeAtms 6YhiAssuehdhe BRSPS 45gs 8P ivilbbo canablejof gegates flewyrg é}ﬁ“ﬁég’;‘%@ni on
bet ween sﬁﬂ{gr £m9f69f.h?h¥\4n%% c%HBéc‘E'& component also has, as illustrated in FIG,. 35, mounting
posts 680 and grounding lugs 681 that are received within holes or vias, as shown in FIG. 43.
While the preferred embodiment of the invention have been shown and described, it will
be apparent to those skilled in the art that changes and modifications may be made therein
25 without departing from the spirit of the invention, the scope of which is defined by the appended

claims.
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20 arns 691. As such, the narrow spring arns 692 will be capable of greater
flexure than the wwde spring arns 691. The nal e connector conponent al so
has, as iwbugtiomssed in FIG . 35, nounting posts 680 and @gCaursd2/mggié ugs 681
that are received within holes or vias, as shown in FIG 43. Wile the
preferred enbodi nent of the invention have been shown and described, it
wll beprpasent to those skilled in the art that changes and

nodi ficattons may be nmade therein 25 wi thout departing fromthe spirit of
the invention, the scope of which is defined by the appended clains. -18
WO 02/101882 PgT/Fﬁog/%§816 CLAI MS; . 1. A board to board connector

assenbl y: corfbPPEf fi}yPodxd pefingctOpassEPl: U MENt and a femal e connect or
conmponent, the twy mseBRaRtRF cERPRRALHHS feffal dbinActStQbRipdasnt AL &ho ar €
engageabl e with each other by way of at least a portion of said nale
connect or corgpomestr chmpprentscipeiudivg hansingwhich oreténgrgeablesvidegagh phgabeway

t i id.t : t ts,includi. .pluraljty of
vl i oo, badk "LRH AP T AgaE e REFoRSRisnLt e SR L TR iteb
i ncd udi ng an saigrremhRtcbMifcRR PBrtRAl §di® Av@bshndctBRédmpdnefts ifcRidnd 4 plurditp ol

termnal s disposed in the body portion; opposing portions of said nmale and
f emal e connecevitiehenehcapitninstiding hteaming! eseerdblyt the éermingd assgmbly inplading an

duct i b ' f her. di s . ' Y d
Fomal o conedbatanerat BdohiatdPus ek ERRRE el bhiRs oasdfh deBf. "

provide a refRuice ground for said differential signal pairs and to
electrically isolate adjacent ones of said term nal assenblies; each of
said mal e and f enmipposegpastony ofseidponle and female pametorchaing plgtedwdtisa f or 15

[ h h i,d I d |
2Bl 0™ GaBtwaye \Uhaod e OBt s Bl ARG Qlon R R oo

of said mal e saiddnalt eAd@fethaldEUIAEELOFs thARRETHRFHSS e S 8410 BfminaD @ssemblieso
| ongi tudi nal axis of said nale and femal e connector conponents. 2.

e -onf : s. 2. The
connect or asdepisivydest referencmgtoungtier siddiffareatielsignabpaitsand iy elegtHealy isolatenet al
coating. 3. The cqnnector. I laim1, wherein said fenale
connector co baﬁ%'ﬁton %?fgsﬁlﬁggﬁﬁ%ﬁ%ll%%ﬁgéblges’centraI connector portion and an
outer shroud extendiinér saidadad and tersflac@thectdpadrhpdneafettict ibilingimeanoect or

portion by an intervening slot that enconpasses said
15 engaging each other when said male and female connector components are assembled
together, said engagement means being disposed on opposite ends of said male and
female connector components and along a portion of a longitudinal axis of said male and

female connector components.

2. The connector assembly of claim 1, wherein said conductive substance is a metal
coating.
3. The connector assembly of claim 1, wherein said female connector component housing

includes a central connector portion and an outer shroud extending around and spaced
apart from said central connector portion by an intervening slot that encompasses said
female connector component central connector portion, and said male connector

5 component housing includes a central connector portion and an insertion wall that
encompasses the male connector component central connector portion, the insertion wall
being received within said female connector component slot when said male and female

connectors are assembled together.
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femal e connector conponent central connector portion, and said nale
connector 5 conponent housing includes a central connector portion and an
i nserti orweakhotshat enconpasses the nmal e connector conpomremUsOZNsI@ |
connector portion, the insertion wall being received within said fenale
connector conponent slot when said male and female connectors are
assenbl ed together. -19 WO 02/101882 PCT/US02/18816 4. The connector

assenbly of c¢laim 3, vvherel shroud and i nsertiaon wall ve a one-
way symfetry thﬁgpnr&@%afsgnxb Fhalamsh “é@%havtsroﬁha?ﬂc{ﬁr\%gﬁ?ﬁéq%{]ﬁh%vﬁ& one-

i nsertion waly coﬁ’k'twﬁ%‘%&% be asserhPRd SRR X hr ARSBARh¥rtRh IRl M 1,

wher ei n sai dwn‘gl ect conponent engagenent” neans I ncludes a

| ongi t udi nal asd dignedhtbgsthierd f emal e connect or conponent engagenment neans

i ncl udes a bl ade nenber projecting upwardly from said fenmal e connector
conponent central connector portion. 6. The connector assenbly of claims5,

wher ei n ssai d 1iRlEn kR %&teﬂl'bl}pﬁgﬂpﬁﬁlelnkwh%fhﬂg%‘ﬁrﬁ-ﬁ} d?ﬁj@d?oc'r doRfpoHER Engagement

pl ural i ty of spring arns forne nt egral | mal e connect or
conponent, t hmeaspnmh:gesaa hmgfduhnddlshg ahdsadid inthds caomestar corhpmgntengageaiens| ot .

7. The connector as f |n16 wher ei n i d spring .arms include

al ternating W88 ‘é‘ﬁﬁ‘% '@af’ bprg}eﬁgng ‘g’wafﬁ@afl%ﬂﬁgélfg‘g alg COWEEPY of clai m
1, wherein sapghy, gﬁ@@g&{mpgor{ﬁ@agﬁ (ngllludes opposing conpl enmentary posts and
depressions. 9. The connect or assenb y of claim1, wherein said engagenent

means includes two sets of opposing prolectlons and depression formed as
part of sidewalls of said connect nts and extendin

| ongi t ud nal }A@‘eéP‘HP‘Fﬁt% é?sﬁmﬁ’%o (,Cgadﬁ‘esgtwg‘rereérb?% 8tf ©nnaqsor CpPOREH ﬁg%ath’inem
assenbly of %@ahmn%lud)é‘@@?ﬁkﬂltyséf %nEQBHHHdrMEd AHOSLIRNG R biid halBAhe@OAt | NG
that extends on all exterior surfaces of said two connector conponents. 11.
An el ectri calcompoment the springiarab Flenking batb sidenofsaghlospieatingisphal transni ssi on

applications, conprising: an insulative housing, the housing having a
bottom for mounting to a circuit board and a top, opposing the bottom for

mating 0 an 19RREsIMr ﬁ%ﬂl@?}lﬁfolalﬁrﬁj wheRHYaid SprRRY drin® ol e RItEARMEEWIdRGnSal d
top and bottom together, the body portion includi'ng a -20 WO 02/1 1882

PCT/ US02/ 188 h@rrow spring arms.

8. The connector assembly of claim 1, wherein said engagement means includes opposing

complementary posts and depressions.

9. The connector assembly of claim 1, wherein said engagement means includes two sets of
opposing projections and depression formed as part of sidewalls of said two connector

components and extending longitudinally along said two connector components.

10.  The connector assembly of claim 1, wherein said conductive substance is a metal coating

that extends on all exterior surfaces of said two connector components.

11.  An electrical connector, suitable for use in high-speed signal transmission applications,
comprising:
an insulative housing, the housing having a bottom for mounting to a circuit
board and a top, opposing the bottom, for mating to an opposing connector, and a body

5 portion interconnecting said top and bottom together, the body portion including a
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plurality of cavities forned by the intersection of a center wall of said
housing wwth a plurality of transverse walls, each cavity including a
term nal welenwisy2 each term nal assenbly including an i neairatiSo¥essibe©dy
portion and a pair of differential signal termnals disposed in the

term nal assenbly body portion, each 10 term nal havi ng opposi ng cont act
and tail por ploalstyeX tenidksrgrmfiedy thairdersention néh céraetywal pof taidimsisingavith a
term nal assenbljes being received in. sai ousi ng. b dqy 8 tion cavities so
that said tePMAHY of HrRsVESE Malhsaek My 19 %éf"ﬂmf{@g% Sﬁ‘g ottom and said
termnal contact RAIELORS ALy GRAYR & HEAM AL, BBHRIMd bRk o7al d -
housi ng having a plurality of exterior surfaces, and at |east ‘the exterior
15 surfaces diffgentthl signileernamds dispossyd ar the tevalinad atsembly ipidytpedion, tdtha
conductive netal atin sp as to substantially encoppass. said terninal
299 i es wieHIE GYiag nglgg%@ﬁbﬁnﬁstﬁlﬁ BpRionssjendlag HoORGAY Fg Al Bogu i ng

means integr gjlohyoné,%ra@%ﬁigara%y@nmeé BEing RER_AELAth A Rous b RertoR '&Q@iﬁgﬂo_rh

when sai d housi ng and sai d opposi hg connector are nated together. 1
connect or of tledt adidhtérininalMteel mirtiorssadixtbnd rigpay said housimerbstommarid sdaltemmipali qontakct
| at chi ng | ugs di sposed on. g?pflr)osi te ends of said housing and aligned
therewi th, amdrons aleAsGeseRlf rIn gug SBEHES Brber ext endi ng | ongi t udi nal | y

al ong sai d housi ngaig}3usid; ﬁaﬁﬁé’@?ﬁ}ﬂﬁy 6f ex3éritr Thrkdoes, WAB B Ast R higlgagenment
menber includes a bl ade nber hat projects up fromsaid connector
haissi ng, sai durfases ot said centertaal] treusversagvadls being platesiiting conductivémmets] eadéing
menber. 14. The conpnector of claiml wherein i d engagepent nmenber
i ncl udes a | SAGH fuRPsantally speorppass S‘}‘étw&??i@ﬁe‘ﬂgﬁ%? ‘?Sllﬁhgﬁ&?cfugt%efgrgb? ng
arms. 15. Th%hfegﬁ%&t or of claim 14, wherein said spring arns include a

e

plurality of w and narrow spring arnms, said wide spring arns being
attached to sai d taidhsusgngmciaingsmeant éntegipldy fromae theoawitlf for krgagingsaidwher ei n

sai d engagenent neans incl udes | ural i .of conpl enent ar al t.ernating
proj ecti ons SRBOURHTWLET T qnoqafﬁetgoqswggp@éﬂgppgos g %Oé?f‘&cmrh%ﬁgﬁa}'?&?oge%lerm
02/ 101882 PCT/ US02/18816 17. The connector of claim 11, wherein said
connector housing includes a central connector portion and a shroud wall
t hat surl2ound@hetchenectmbof alkint d hnelwrein spidrengagementrecai inhedegaiphir of lteigng
separated frogmsaid central connector.,portion by an interyenin | ot . .18.
The connect orU&figCs7d9maPPOsiffasids 1 said 0‘}?8{35?}“,4&){1 eéjltharggmﬁ’ ?Qﬁf%ﬁ%ﬁdat

one end, the enoapement member extending longitudinally along said housing.

e

13.  The connector of claim 11, wherein said engagement member includes a blade member
that projects up from said connector housing, said conductive metal coating also

extending over the blade member.

14.  The connector of claim 11, wherein said engagement member includes a longitudinal slot

that is flanked by a plurality of spring arms.

15.  The connector of claim 14, wherein said spring arms include a plurality of wide and

narrow spring arms, said wide spring arms being attached to said transverse walls.

16.  The connector of claim 11, wherein said engagement means includes a plurality of

complementary, alternating projections and depressions formed in sidewalls of said

housing.
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key being received within a slot of said opposing connector, and said
connector housing being pivotally novabl e about said key when mating to
sai d opposprg/1essnect or. 19. A connector assenbly for eff@cwiusg2/s816
connection between two circuit boards, conprising: a plug connector and a
receptacle connector, the plug and receptacle connectors including

housi ngsl 7t hatThareenpdcaired claim éx} whérein saidrcbammonhonhngmchidesa cemtel bqnnector

conductive netal coating, ch of sai and receptacle conne
housi ngs  f ur tAOBOY aﬁ*émﬁarw& lsthm Wawfvﬁ% #hpamesiorpattien Brareshvalling a

plurality of yef{H.pa Lte@%%ﬁmh Ehtth P&RhYASH ﬂd?tx(?r?‘&harpifnte?@én%%ﬁéfﬂ.t' es, each

term nal assent%ly i ncl udi ng and i nsul ati ve body portion that supports a
pair of differential signal termnals and insul ates the termnals from

contact with said connector housj uctive, netal atin sai [ u
and rece‘|§t acllhecgnnistar of chppdil nﬁgerg‘éls ril‘r?ﬁf‘ﬁ%?’l? ‘@85?55% red g'oor’ceﬁfﬁg the

exterior Surfnﬁ%gém freceled wRthiPa @Bgofsﬁgﬁﬂ%gﬁggic BRE 0 SailiQUfikcRRBBuGh ST

and said net oali ng enconpasses ea termnal assenblies to
provi de ref éreepqevgalbundvabi aiodt segd keyr wacinatieg to seid apipbsieg eortneetbr.si gnal
termnals. -22

19. A connector assembly for effecting a connection between two circuit boards, comprising:

a plug connector and a receptacle connector, the plug and receptacle connectors
including housings that are plated on exterior surfaces with an electrically conductive
metal coating, each of said plug and receptacle connector housings further including a

5 plurality of cavities formed therein; and,

a plurality of terminal assemblies received in each of said cavities, each terminal
assembly including and insulative body portion that supports a pair of differential signal
terminals and insulates the terminals from contact with said connector housing
conductive metal coating, said plug and receptacle connector housings being matable

10 together so that exterior surfaces of said plug and receptacle connectors touch each other
and said metal coating encompasses each of said terminal assemblies to provide

reference ground shielding for each pair of differential signal terminals.
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