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Background of the Invention The present..l.nvention rel ates gqn3arDﬂU hi gh
speed cannectors, and nore particularly to high speed nezzanine, or

boar d- t 0- boXPA2eMEBect ors. The el e ' H“Nstry keeps i HSTEVR0R438 e
speed and efficiency of its devi cegmmwmm\\m in size but in speed of
operation. In addition, increased enphasi.s.is being placed on reducing the
cost of conponents in the electronics industry, including the cost of
connectors. In order to facilitate the manufacture of these devices,
connectors are required tﬁ@f&gﬁf i pQMcal construction
of high speed connectors i = AJIN - tal shields that
may be nounted al ong one or both sides of a connector. Signal terminals are
usual | y nBackgouhd of the liwentien connect or housi ng and spaced from the shield.

whi oh ads to TREPHBR iERaelasry derany g SbePhugord, ARRAGR PR Ry o,

TRy | nCT ek spbe knial, drbey@aBnRGkdNombliys. def eating the aim of reduci ng
the size o he connector. The'use of external shields also requires that

the two housi ngbe eleetrorags industrykgsps impeeing the sperd andeaffigipnay; ofdtsdevicpsenot only

connector . storucture. A need therefqre exist :

avi Bg. a Sresoune s eRBresdt RegtoRod el Unelesip KRR Ackd SHORRRIY the
boar d-t 0- -H93F HoRPRtleh&ah tiNectrbiiRs HARSEY lindl1diAE thedst 6f ddnhestdredIr erdéx to

hi gh- speed connector that overconmes the aforenentioned di sadvantages. 11

Summary offadlitetelthemanifaciuz®f Meso devieesl sonneetorsarereguined tiat epgrate et igh spreds.

present invention to proyjde an jnproved.high .spe ] . to
Boar d appilvaie GisrieARB ohbiER shrd PRurIGh s Pas dRERE b ERFGGh Mo S8 Rh8 ' 2
boar d- t 0- RRRHE HAMGICAGHg diR\r BEth diddsDT aRBAKCRSE. Bigngl RAdinaBeePLaalle moRNeEr S
that are plated wth a conductive coating in a nanner so_ as to forma

condn s hiinsidt, tho conpectanbioysingraad spaaed finn thesbhield. sSEhig genstrugtion invelyepthe forming

plug and 25 receptacle e [ t.h e I |

D1 Ural 1y 2B TG PeP A e: Rl A 2ob IR AilnPubR P Selofpihar
di f f er ent isple] 3 iafi0Fhaylifér8hsdahSsizeY6f tha berineetor, dbhsedudfeating tiieaify efrediciigthiesize of
is to provide an inproved connector for use in board-to-board or nmezzani ne
appl i cat i descomnester. AThexuse of exteraal shiptdssales regpigesdhstibe twgr hoystngs oxertap angithys o

metal plating soyas ton 8t PheRohflofrSRGGuR W RLheBfatt BRikRdoSHo® &sPn the

connect or
15 connector having a structure suitable for high speed 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
50 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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-1 *@00002* WO 02/101882 1 3 DEC 2005 PCT/ US02/ 18816 without the need for a
separately formed grounding shield. A further object of the pdePEGt 2005

invention iwol@/@isgyi de an inproved shiel ded connector for Bpardodsppard -
applications in which the connector includes first and second parts that

mate together to forma single unit, each of the two parts including a

h h | t f 5 t th I n, h of th
o0 et e B B kbt S Sl IRt e o1y cach of the
pair of differ %nﬁxgﬁér @dj&?%l‘thte régeﬁ‘taimerﬁ%% ffbor Qfdegﬁrirghﬂﬁieb MieldRd connector for

correspondi ng conductive es on a circult’ boar e connector part
further i bcdrddomgandmmhmmgmmth Mnémmdludédﬁﬁnsemﬁstecamtdpmsttbatdna\g

| engt hwi se there fT@ Still another OB ject of the present invention is tq
provi de atagsHsERIgrm grsingleuniy,sach afg 5%9/Pmﬁsmgﬂuew@rh%@&gMéws.arplwew of

I ntegenga ﬁr@ﬁﬁ%i thB! W%ﬁé}]&' tRE Bhvatidst 1ﬁcl%mg%9ﬁe¢1§&§c ifRkrt, &K '1ﬁscﬁ§ncll§cﬁﬁ§§td

in the si one Of 't parts, e retesses bél'ng separ at el

i nterveni rvgstcz);bammfslnffaﬂdt:a signal tahm’mﬂlsmﬂalstedl torgerhiingtitingo chresproﬁﬂmgfcbmdlﬁ:twe
formed in the sidewal s of the other of the two parts, the spring fingers
bei ng r ecERSAS@M 4iTehth beards thesenrRci Pags M@élr@%udm&mwwgmwt meag, fprined

I nt erengaEH P&vn%@ﬂ exp&dn%hggﬁﬁ‘ggem%%fa conductive material so that a

ground 15°connec ai ned when the two connector parts

are engaged t ogeilllansthersjedt bfithe présenpiaiventionfis rﬁrbefdelatdoﬁhedid)rgfalhe typé m nal s
held in each cavity are electrically shielded, or enclosed by a reference
gr odAd, t RFeYinyslydeseribed rdiermn t@ﬂf@?ﬁngwng measoinaRideD? plusality ahEscerses. 6bj ect

of the pr?ema% H?')ﬁ%@ﬂﬂ?{%skc&v}aﬁs Bf | hE rg&s?ég%reglgtcs%peach%f 1ﬁt@?\>€hﬂ%ch

mal e and € connector conponen erengage w

of the 2Golufine, mdc ﬁlmﬁatyeomgﬁhgﬁnmk Lwlpngecaimns rfetthed invthe bidewallyofithabtheondfds
a plurality of individual term nal assenpblies therein in cavities that are

def i ned bif‘eéb’ror@%dh%iﬁl?@g/@]&‘%s bsing reeeiverhwbinserresRongingdreassesiof thegthernagy

surfaces sc as
o provt d G AR AIRE RELR b AR PEC ARRAN S b
assesbl i esoratleotigh 1s$mdalstaadtmmthmwwme@ihettb.e c@ﬂﬁéo@@ﬂﬁrt@ﬁrdéﬁgag&ﬂ‘tﬁgﬂhﬁrsuch that

conponents each of the two connector 25 conmponents |ncluding a cent
engagenenthenais of diffesgntial signal germinali beld ﬂrhmbghvwh@e@}?ﬁmce% Phlekslew ﬁéﬂpged

o o oy SRRSO RIE 0 7 OBl 20e 000
i ncluding a pl Meahndtber@bjespoﬁ the peesers inveation is tnipeavidd 4 hodrdnorbdardicoimectoe
SRR NG YT AT T TR G KN AN o L N
CONB@Ct OF @ and female parts including an insulative housing that holds a plurality of individual
terminal assemblies therein in cavities that are defined by corresponding walls of the connector
components, the exterior surfaces of the two connector components being plated with a metal sc
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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30 Still a further object of the present invention is to provide a board to
board connector having two connector conponents that are nﬁhaﬁ Owhgh each
ot her, and wherein the connector conponents include a plur@Pi

termnal as¥@A418%2 di sposed therein, but electrically isol RE0P28810

02/101882 13 DEC 2005 PCT/US02/ 18816 from each other by grounding portions
applied to exterior surfaces of the connector conponents, the two

connect or figangaehertes bpgiongdibl ipbeionatpplled tardtcHot fgfacapsithe chigiettor Zorppsicad,
into and out of engagemmet with each other. The present invention.
acconpl i sHedwpresreciigompaRentpbying blindpatahle apd bieing capghle being zippered sntp gad

principal aspect of the.prese I nvention and as exenplified by a first
enbodi nen?‘?‘t(ﬁgepé%ﬁefme{]ﬁgﬁg%cﬁlln@% Tor assenbl y of the invention includes a

pai r of interergagiescht aBRASEH Bdcotplivies thdsa@hd othenaisieto by Rak bf its sthastiredlms a
housing froma dielectric material and has an el ongated body portion

defi hed byne Winwps) BsieAEihe Present dnverborpadads eiempiifiediiy B Sirstiembadisrang thereof,

pri nci pal ,as rald A1 ngdi vi cayiti f i agh . of
Phe connelfapidrodsseRliy ff bR RbERieKlol BbufBY IkorlBnb o BT mel £ By
of sonme otorneetoe BMI Is fofimedd LS \RIM & dittédutid matetibhaid Hao ki 'bmﬂFat@d bodyhe
cavities. Each cavity contains a termnal insert that nI(lp;referab y takes the

form of apeltiehdefingddy twocppaing watls prechiro parplisl sidswalls nlaeetherprinaiped Rspect, a

termnals fherein. that are.adapted at.one,e for ting t circuit
board andPiraih et tdeEiBRaR femdh it Brpnt s sBbss iR ol fadegnictto
ter apnal shalk RdeWE L HRIngGMEIRE bdhe DRtk cati@iedarlérbssPadlls definfiglotiRs @Bitionk of
terminals is enclosed within each 15 cavity and when the two connect or

hal ves ar thesayisigedEadhgpavieeontaias pterminah insemt that prederablysakes the form of e dielgctric

conuct | vkt Bt 1R CORBRYe o Bl KamBiels e LRPonk sfuhEt altoov

materi al AR ted cieh@ioatdCald a thechetumtl] f6€ nfaking wdthasotresisbn@R@loppasing serminals
t hereby providing a grounding interface between and around the discrete
pai rs of i thesthepgonngcignbalfheFEadhriyel painef difiseantialyerminalsinencinsedwithinesagh of
t he,gconne I I | S, pr QV| ] | nt | r ably
ext 8hd | ok SR g Shbiot nalish drd ok BRALAInTB At Rty REGREL S

| nt er engagiithth e nepedtive lceviged) Vil secconheuier Hahees sirsigreferdtsy platedvaiticocordlative
hal ves so that the engagenent occurs along the sides. |n another

enbodi menmaterigberall fheirexpossd surfacessa that thercondugtive gratenal formsanglestrinallxd
1oL 3,0 O AL A Sl oS RRE TR RS E Srah10
a press f hiouhy pie difcraagaigesfeniresand i n one enbodi nent, takes the form of
' ecg%s es for rTE(Ijn Lnnotlgerll ?mg(())r[c]ar;l(ta %ép%E:t or}% é/ g%er%?o%, ga?c Oosf it}rlleg cgn(ralg(i:tgre I[n]atlves is provided
with interengaging means that preferably extend lengthwise along the connector halves. In one
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
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engagenent arns, pairs of which are received within each recess. The arns
are slightly larger in spacing than the recesses and are sdl?vtDEfy 2806 '
i Nt er engagiwg 0al10isst hat provides themw th a 30 neasure of rgstikeNEE1SO
that they are slightly conpressed when received by corresponding opposing
recesses. Both the arns and recesses are conductively plated so that

reliable glectr.i : i\S . it hi , f i a nt
roane t o SKEEHREE kgl FARMRAS ol (RS Solhdctindabis RoBOSnG il enfl SARAIhE
PCT/ US02/ 18816 ilitfiF Hodtiur iedboBingbf theiientibrs, theinterbipabbaeManass eRten@adivi £5
fromother differential signal pairs. In still another enbodi nent of the

i nvent i ongenera cenferding o sheatmorronnectardhabises apdiinclislem a gontgetidadel inopahelf pidha of

the two c nn?@t Of hal ves an&[i rﬁzl udes 8 ﬁ% tact blade in one half and a
plural i t yPAFEHPT PG EARS T PR BEHUICORAEct or hal f. 5 By applying the
condyctive mat ghiaghlying the boddiRtiGOMBRARID aHUhé 86RO ArfdcBEn e M daRies,
I ncl udi ng the interéngagi ng recesses and engagenent arns, each pair of

di f f er ent ingludéngythainterengagimgicsesses dnd| engagemenhaasss exthipairaof<ififercotiabsigonl wi | |

i mprove its perfor.mance and result. . . qui.eter connector fromthe .

el bot 11 caleTEldpcHIM Sncoppasses s shieli tigh Wl BbreSE V8 Retiprmaance Abd fFviLin 2 ang
el ect ri calyiBR} s6hnbklot frof the%idctrichEsi&ipbink €8lectFogl ‘MoRES dbdstnot hileP e cheitivpen

t he engagenent arns 10 and the recesses maintains the integrity of the

ground coamkdeétoealwoiseivillinet ext thaeavties. hEheqresselat apntast briwaen the epgaggmenharms

o Has 1 rd eeresss Fbwe PRI REROIY G STy FReRT wiRR e BngBe e™ oo
end of ongyfepResHewalal f may be inserted into the other end of the other

connector half and the one connector half may be then 15 pivoted or rocked
into place andlreargpthpeembodinent of the innention, dhmennaecior halvés, are degigned so that one is

enbodi nent, .. the other .conpector, half preferahly.includes. a continuqu
outer ki pisiyFEREre P R (HEGHIER ) o1 GPRETne (AT, et S Qi GOmeeh s P mey
suf fici ente fiReRd iRftFthe RtHASAd bIBe BBet Béhnk@BLhAT ahd'ic@AE comRRRR hhlgmaydeflthéo
as to provide effective and additional shielding in the mating interface

regilén opivoted arwecked irte plase ahd engagement Wikhethe olred conrtestor bplfedn this grebadiment,

and advanta of th rese Lpvention wil.l be cl.earl. nder st aod._t hrough
" Cons! aeraes gpiefr el Bkhl BabaR b Hnlinad, furpbiiin et B RIRLRT TR O
The Draw fafevith Addiewkiel ha€a Béighttuiidialt ¥ bashdi@spdst ficihatingtfage 6hebmnce wil |
be frequently made to the attached drawings in which: 25 FIG 1 is a

per spect i venngclenhdlf saas waupyide Electiva and additienphphislding indhe mating iderfage 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;



accordance wth the principles of the present invention;, FIG 2 is a

perspective view of a plug connector conponent constructed ?Dﬁcgmance
wi t.h the principles of the present invention and designed 11 i“irive gage

the recept ¥P8&2¢Y{Hect or conponent of FIG 1; 30 FIG 3is tI/EHRE88I6ew as
FIG 1, but with the termnal inserts renoved fromthe connector conponent
for clarity; -4 WD 02/101882 13 DEC 2005 PCT/ US02/ 18816 FIG 4 is a top

pl an vi ew of t KEGchifrreiep drankioes ioh thegonmgator hpusingpFI& 3;s a bott om pl an vi ew

of the connect ﬂ%hg%sailp(gtog{%lrlg}l%eWB(i;)fnth%%qnlgatiﬁga&sigogﬁrﬁgegational view of a

pl ug and receptacle connec hous for eventual

mating; 5 FI G FIGi 6ista ﬁaaaeﬁtiemt\iim@rapi@Wnefredeg@c&%ﬂﬁ&t&mohgug Apedf
FIG 6, illustrated in a mated condition; FIG is a perspective view of

anot her entgsthemierteventuglipatinginect or conponent constructed in accordance

ith_th i nCi .of .th . t ti illustrati h, hyodi ti
connet or " conpdiant i T4 Fe et ERe ek LB elone BB e g aol e Bk,
center of \fi& ep@ngmt or conponent; FIG 9 is a perspective view of the

connector conponent of FIG 8 but with terminal inserts in place; FIG 10
i s a bottom pl &AGo8 istaperspsptiieectiow of angberembodiment Gf the;confiécr composerd t op

I [ f th nt .qf F 9: 15 FIG 12 i id
Bl avar | ongPIYREEAE SRR ROBTSY s R BrsetBavegton G | 127 5 o
| engt hwi s g1 %@GtiA@R BEmApRMdRic doRRe GO BREIoREN SRR MreRhgink %qaihs'text]t;@dtiﬁ%down

along lines 13-13 thereof; FIG 14 is a transvérse section view o
conndct or thoeeptenohthegonmicr componetiten al ong |ines 14-14 thereof; 20 FIG

15 i t ti ' f t t f FIG 1
It er engaged 1 it R Petriet e of o B ARG rp RS0 [k § RAHHATLEMRgh
assenbly ysefsidplhée connector conponent of FIG 11; FIG 17 is a side

el evational view of the term nal insert assenbly of FIG 16;
FIG. 10 is a bottom plan of the connector component of FIG. 9;

FIG. 11 is a top plan view of the connector component of FIG. 9;
15 FIG. 12 is a side 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 éonnector components;
FIG. 21 is a lengthwise sectional view of a pair of connector components of the type

illustrated in FIG. 11 mated together;



25 FIG 18 is a top plan view of the terminal insert assenbl 32@%(52@] 16;
FIG 19 is a side el evational view of another enbodi nent of Q)r '

assenbly owostnosged in accordance with the principles of tpherpkesSats
invention illustrating two hermaphroditic connector conponents aligned in
opposition wth each other for external mating; FIG 20 is an enl arged

detai | view of FAGER isAl'schEmbriévieWf ol sedtibhidfat doffe o Mblvi the kictRichng 30
face of one of two connector conponents; FIG 2.1 is a |engthw se sectional

vi ew of a rplaiiensbip;connect or conponents of the type illustrated in FIG 11

d her; 3 C 20 WO 0 882 USo 8816 . 22 1
Cehenat o vi ewldP: 23 BT aironTe Yew g ABLG, rltadinea] O Adican v s Fonnector
rel ati onshiobsinfténstrddiel $n AcddRIHBEGith IR PHRIPIE ofAROpASEN %mabmiﬁt ut‘?ﬁze@

her maphrodi ti ¢ connector housing constructed in accor ance W t

prindg pl esinother meansrof Szipperimg/'ehe canmetthnconparientsastofnamb bfiengagemers vnth each
"zi pperi n%hthe connector conponents into an out of engagenent with each

ot her; %4 is a side elevational view of the connector housing of FIG

23; FIG 25 i g8 3R apallé’é"elﬁlﬁl‘ﬁ/nﬁ’lfwé\p@fHﬁ'@@ﬁﬁécﬁfr h%g%ﬁﬁ%@gfﬁ%l LG 23, FIG

26 is an end el evational view of the connector hou 23 10 FIG
27 is a secti ofdi. 23 vw top pidmewc,\mnﬁﬁrctoonndmmxshongng;bfFICG2323 t aken al ong

i nes 27-27 th (0] FIG 2 evat i onal view connect or
housi ng of FI G §3£qﬂ§ta8cf"fj geé(f‘?‘n%‘?al VleI‘—"I ??P‘F@Ct&r I"?J ?fg'rlﬁa *sect i onal
viewpf the nmatmg sPRNECEGENANMEN S¥XahOEonhik&for B&isin ngdf@IG?’% ta?cg glroﬁggﬁé'

sectional view of the nmated connector housings o ong
| i nes 30- 3keredfer eof ; FI G 31 |s a partial sectional view of two ends of the

connect or housings d et her showi ng the relatio bet ween t he
housi ng keys arfgg %@@%ssg‘gee “%12‘”?‘%0 e eVP’éﬁ\?‘é’E‘gﬂf(ﬁ 3 mated togather: wo
connect or houswgszgagrt AN Tol 1S 3,4.S a
per spective vi ew of or?elbg%h)r?ggdtl g%ﬁggﬂpqger%tﬁf&o anotcﬁ&l@a[)ﬂ%&gnﬁe&mgf 2%

hi gh speed confdCt 3 isagsmshirye sotienal viehee the matdaodaenter houbings 6EFIG. 20 cakehes

of the pre: ent tion; . FIG 34 is a top plan view of the housing of the
conrect or B\‘?&R{{%@fthqf?@ 33 with the

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
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term nal assenblies renoved therefromfor clarity; 25 FIG 35 is a bottom

pl.an vi.ew of the housing of the connector conponent of FIG i% g
t'erm nal, assenblies renmoved therefromfor clarity, FIG 36 i WE glwgctlve

vi ew of an ¥¥BY3LINE connect or conponent that mates with the PEBHHREBHG
conponent of FIG 33 to forma high speed connector assenbly of the present
I nvention, with termnal assenblies renoved for clarity; 30 FIG 37 is a
top pl an Vines3%89 theesofonnect or conponent of FIG 36; FIG 38 is a bottom

plan view of t connect or compon nt of, FIG 36;\ FIG 39 js an end
el evat i onal E&p qu‘tsﬁﬂ ee%ﬁf%gff %@Wxﬂfrﬂ%‘f""&?cw wmepgentofifdg. 3, éﬂ&jﬂﬁ!})l\m)

02/ 10188211;35’%4@56:“%9&5 PCT/ US02/ 18816 lines 39-39 thereof; FIG 40 is an
end el evational view of the connector component of FIG 36 t aken al ong

i nes 40-40 théﬂ@oﬂ is RIp@rspédtivies/iaw péa spmatal esembbwwsed irtht eonecak campeminksy
used in th 8 components 5 of FIGS. 33 and 36; FIG 42 is an
eLevétionQEF&i?g\% Bfe termnal assenbl y of FIG 41, taken along |ines 42-

e it FIG 2 fen AP URly o R AHE A AN At TG YoiBh A B0 o

line of both the connector nponents o er as
t oget her 4dtlereof, assenbl y |nterconnect| ng two 10 circuit boards together;

FIG 44 is an arged detai] view of the end engagenent_ of the two
connect or n%gq:\ 1§ 3 Sﬁ‘iﬂoélé{ @awé&enjonglwdmaﬁ;y 12’98 appier ine ‘P%bog" theconpgesar

g0 Lo BaRISGHTE 2 e BB AR Sl

ciragi t bomcusboatds tbgehd¢rher, with the section being taken on a I | ne

slightly offse m t he center i ne at the backs egi nni ngs, of the
ter i nal assen%llﬁt: & is pp eplapged;detat) vigy p %éada@&agremem%ﬁ%&qwmr

engagenent. Aboddas lhwatg@gpeﬁilngchgyponents indicated at "K' in FIG 45 and
taken through one o he transverse walls thereof; FIG 47 is a

Cr oss- sect i onaFl@i 45 atsedtimmal viewsalendedgitutimabiy ghomgiebdm&&dzoﬁm‘m&bnfpoﬁ&ts

assenbly of Fl G, 45 lines 47-47 thereof; FIG 48 is a cross-sectiqnal
vi ew, tak@ﬁF{Q%ﬁéxﬁéf‘Sélaggﬁ TR togriher e 4n assmbby wierconnecting two cirouit boards

15 together, with the section being taken on a line slightly offset from the center line at the backs, or
beginnings, of the terminal 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
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assenbly of FIG 45 along lines 48-48 thereof; and, FIG 49 L? ggceﬁ@rged
detail view of the mating interface of the term nal assenbli ‘
connect or ase@ahbissi ndicated at "M in FIG 48. 25 Detail ed Pepesipissn of
the Preferred Enbodinents FIG | illustrates a receptacle connector
conmponent 100 and FIG 2 illustrates pl ug connector conponent 120, both of

whi ch are, constr ed . n accor rlnc ese
vent DonSENEIseRHEE ek HelRI05 50 i o Pt RSl aofs: S
housi ng h@@nte@anﬁ%ﬁﬁﬂ%lls‘(ﬁtl?eeéﬂxﬁ&ctw&dmﬂcﬂémsQﬁlu?eﬂﬁ‘& of éﬁ@ﬁlé(soc‘}r SRR @No ally
the entire I ength of the connector 30 housing, and also has a pair of 'side

wal | s 104 arrdiged derggthviide aloas theongectovdiousing! IAStSbown maFEG&itl-5,ahets cadiGes LGaref

L 103 Dottt b opras sb b hrraistesal aovdndiia) Senialine fotelhe or
val | g 103cori'r%§tofr Qoxﬁﬁgne'ﬁi %aWﬁJg' L?suﬁmdthﬁﬂﬂg%ﬁ‘é\)e%%lc\ént@?ﬁh@?’of‘ﬁ"cﬁht)t &Fonecs‘?&g er

and si de wal connect or corfponents, a pluralit cavi t’i es,

openi ngs Zbﬁth,e cembrwmlgerhligaa@wmwthmrmimﬂgng Walldﬁ?m@dtamrthboti&r side oﬂ&xeshﬁm in
FIGS. 1-5, these cavities 110 are staggered with respect to each other on

opposite ¥iddes of a | ongi tudi nal centerline C of the 5 connector conponent,

meani ng usual | Ea 1}"%1&*1%3 S{rﬁ@elﬁe | If]'rggeé {eRfiinkl Hlfser@ﬁ&%hﬁ}yll}g)g Eedi“il de

of the center wa Is”all rveni ng wal

ot her si dassefmbiyhE30daciuding avdiélbctriEbodly thivaridyalsolfre forail v ragialinofrdiffaemes s@nal
singl e term nal |nsert ssenbl¥ 130, with the  assenbly 13Q incl uding

di efdct ri eerminals 1331 [3hdOne bpeof sraningh (rpert gsssmbly 530 mlfaeér'@ﬂﬁcann%@ﬁaf thfo
term nal s; gtxoﬁlg?ﬂthhsga?edtlx Qf 14-68. ”}\F'?éen iR ¥fdsé F?@?@P@g%o%%?g@toh g?%ﬁeédﬂ.

t he connec ors o |nve fon IS | trated | seen in

t hese Fi gassemplyt ey hodya geaetal hrshigdwih a(bagerpora&s eIbhnd amypshendingavadiepoetion
L-shape with a base portion 134 and an qutan g.wall portion 135 that

may i ncl udé> BREMSY Infipde aneor more glots k3 etengingt ?remﬁh@trp&ftl%larh%ﬂ 3 Gondueitve a
conouct Y B EL A ke, LA, i o SR i g
theysmay kenfhennadha¥l’-shape divstratedf drehey maylye ftravepian s knownfio the a:rgb)t ftemping
Fhe. aesentl PTIUHS FBI M ok Bk eioo HaE BAY 0o ASSBRBIT BLLebnd.
used, t hetgeee{sglgmkgogﬁgm]djeg%é;gﬁg@l{@bI y are vertically cantilevered and
may be formed wth a slight outward bias, so that the contact portion 140
of the 20 ter Nomahtger 18R2¢ ask&Bblyypocess isyuswl lthe exnint 132a)33 preferdtheare vertically
upst andi n%ar‘l’%ﬁclever d3 5 don];a);[ lpeefo}rgegn wri]tgla slight outward bias, so that the contact portion 140 of the
20 terminals 132, 133 typically will extend away from the upstanding wall 135 of the terminal
assembly 130. 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



assenbly 130. The contact portions 140 may be formed as sem -circul ar
shapes,, or any other desirable shapes, and preferably forned 3aDEChQ[][150p of
t'he body portlons 142 of the terminals 132, 133. The terminals 132, 133

al so i ncl ud¥OPHINI8r tions 144 that may be bent at an angl e P&I7USOPAISME r at ed
for surface nmount applications, or they may extend straight for through

hol e nounti ng 25 applications. The term nal assenbly body 131 is

pr ef er abl erfvniedeam pwfahmmmtrﬁeﬁenﬁapmﬂ@ﬂs igofhgttoniefween §"¢rsntiailﬁiginslo| ating
the two termn ot her tion,

i h
or of er r ed e BIBBAPH PSR RS- MRS B¢ Py PO AR berdPrropbaizinesy

t he connegdmafatd SndiétBRAREId BabB ap %ll@é bk O tHeQofhétat Houbihg s@FadehlaNoCaHIy Y
differential signals and each suc air of signals will form30 a

di ff er ent deds tlp\auextraaeompca@BSInC@pSW¢ e@st 1ol atanpﬁaemeer attsl %ssqmblwf tm:ecoaamors but
magnltudeo votagebt i fer volts and

TRIns o Tt Hsp iRrtaAEe e e e wna?ca%rreﬁwi’?«feﬁvavw‘?@n e e 268 eiedeed

t hrough dbSJd%E 2%@undsﬂngﬂ%r BRI d, AdPrevass eRAKE @ﬁe@.calqgolaﬁémmlem shoul d
bel -81 05 WO 02/ 101882 PCT/'US02/ 18816 provi ded. The use of this

ground reﬂrffeemmel yogro taaménal sthhtaanhemceb thempeed off ttdneméssianahersthgough. terni nal s
i1 2ing o s NEEE Dyatiet rsameesRanie hapldaE psrce t G oReEEE The -
connect or g leRQ, et %ﬁ%ddlhgta s@ﬁ'dr?lteqm%&l fBinBerle X breferMPRAL EMtire cBRRRT §s t he
cost of manufacture and assenBly of the connectors, but” 5 it also

i ncieasesplated ayieral of it dxterpw swdacesr HOWEerpﬁla@emedmvmytbmle&leﬂ platedgnuse

of a separat e ,conductive.qround shi r.ovV relialle

Ol cat 11 pafehEd B Bl SR Pl i ferditafarer i RaREATE: & B os

t he 5pEEdc&fne&t'i@athSa%'a%cﬁxh@é&bhﬁﬁég&l a EREUIBRSENAs kMG FIGS. 14 0RO BbArRbRS
this by plating surfaces of the connector conponents, rather t han adding a

separ at e stmpéngniElfdes a thlféh@r@ﬂ@h\ytle& hlso diach rswcwrmdﬂ@preif@ablmeq@h@s éd over

all of It{'se eXta rlgr lS 0 ! bl syr Oln t{e sel ecéelm\ﬁljegwo
ol at ed | nieaatie bR OTfeR ARrEoh hERthetET R4

assedbl i egreaRRfl iRihEON it 140,%@ua&%uswmmmm&emoaﬁmaeml 100Whdt cBésbratively
trace, on a circuit board. As seen in FIGS. 3-4, the connector conponent

100 has adgfinerthe cavjtiesf] 19a01veit@sNCDIP2sEAL FIrERWsH, ol p@lyes:pm@dxpg tarmingbpssemblies
recei ves

wen the 18T kAt VaUS BRSFTRL AR Br i ol rolih b e hRarpiBes 8

various wglduid etfrudtiie tignRRRAIDIromRhe defféredtBD térdialcooper ativel y define the
cavities 110 serve to encompass, or surround, their correspondl ngl t erm nal
assenbl ies 13 thygmbedimant dlugrated ingFIGS. il 17, theecopneciernfomnonens il 0% 126 2 der

t he QOV' d?urﬁlt g,{:ﬁ/{dg# %Hﬁxazﬁxg&ggge‘iﬁe\ﬁ?me%s%y\ghl%ﬁ HACY Rnhddd: c%ﬁp%ﬂgxﬁs fHa§ pad

iffere
interengaged together and these engagement means 150 are illustrated as extending lengthwise

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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In the enbodinent illustrated in FIGS. 1-7, the connector conﬁgrwmg)o,
120 are 20 further provided with an engagenent neans by whi chvt t :

connect or opEReAEREs May be interengaged together and thesepengaaeRBiy
means 150 are illustrated as extending | engthwi se along the side walls

104, 105, 124, 125 of the connector conponents 100, 120. As illustrated in

FIG 3, I [ {y:0f
spaceq: aparte PeldBERRRRSERT 137 2R el HRSTDY ilihe PT84 B tfhed Vi

i |1 ustrat petdefelifined WedBSWe sha hfaybealighipeat LA Gk WRIVWE Tof fe réawet 1§63 110
and are di sposed between the transverse walls 107 and the two end walls

106 of t h&hisensures bet & gegsbinistional Bi4oha prase-$is rasuks when thedwe conmestbravanttengaged

As best i|lustrated i E 6. , t.h t i, 120
nas i ts | neRb AR ST The i WA WA Fart be VAT frestmegaREmal ar ns
or spri lnlgxrﬁb'ldmg & Pthe b ectrRombOhdRedardWhéH the caibcid ggﬂp&ﬂ&tﬁi(ﬁp@‘?@ﬁeon the

side walls 1247 125 of the connector conponent 30 1 I n spaced-apart order
and whi chsubsequenily platedathelwidtieWn cefabe esceds®8 1 S Ewilhdsminishf whiby thegvidthn®/2 of e

has a pair of spaced-apart ar 155 .that .are separated by an intervening
Chot 156, SerinearRdsy wBanseRi 16 BRUDE BPRII A 4sNee oF GOEMA NSO Bivar d
each ot he ; | ' A Qe

PCT/ US02/ g%%@“%%é@%ﬁ%ﬁ? %E%!fg P?ﬁ;m?%géls%gﬂs; Eég@&@%&ﬂi%&gﬁéé%g fd decreases
spring ar the wlidéhsrwy, We byothaddclaessofthe pladdg tayen Tiedmovehdént V8 thelspiingrasmdEs4

slightly greater than the width WL of the _recesses 153. This ensures that
a gb8d frPeroindengiuding difectiopsrefergbly parglleldo fhedangitudinal sentertine & ofrthe ar e
engaged | I ot Sl

t he sane ur?%%%%@??% P\é\ﬂ’rrén rleﬁé‘s“to"f?‘ c}% ﬁge“ag%\é gltggt or (I:?)élrr%%e%{eg%f] gls?r%{fg %?gﬁﬂ\%he
connect or rezedspnaety multiplied by theatorl nsmbearadupritgd ymppaitsad obtaireamapbrbxiiiate tofal

the recesses 153 will dimnish, while the width W2 of the spring arns 154
wi |1 i ncr essenionfaree betyyeen dhetwig) GopReCton CIRONEHs.conduct i ve material to the

under | yi ng housi i gal k¥ j i t.ert.al §”.E[a ' '
I ncreases and dggg%grsabeég’ Glt@ L%Wn@é%yﬁgkﬁq%%bg@ tﬁ %gﬁltehl c ng§§578+ﬂit§ *e&ﬁﬁsg?%g
| ayes. ThEFIGSY éamdiB) af welhes thpoutegsunfaces 1581oflte spring &nisn SKo frg tHismhamadr, these

direction, prefera rallel to the |ongitudinal centerline C of the .

connect or f%ﬁﬁéﬁ@%? 37 +RE i piaest i cenfest _eg%h 9tﬂmmsa&%*@-f§9wr&ays apshoMTinon
i ts corregROndiRs cSRERIStaBRNeLsh dubthba! bRfkclYn BQ@VEE?E@ twOWEREL et coftplohBifts
armpairs to obtain an approximate total retention force between t two

connect or 1806 vdntlsis adeomplished byatvey of theeopduative glatiag.e Theviher aofaees dfthé t he

i nner surfaces 157 of the re es 153 ..15 (FI .1 and.3) as well as the
bUter Sur pamestol Sampgnepid 005 F AT A prsteratls meplinh LT ga ot fare-top gt Eontgcheguch as

Surbgces dpfg thex@nith WEH? 195993 A fhriePiedor @ W gBbR® Eorliéctfor] aCe- L o-face

contact as shown in G 7. This contact establishes an el ectrical

connect i on bet Wéitnthe lestetinosur facessafitbe comeptoneomponents 100, 120 plated with a
conductive coating each differential terminal pair is, in effect, “enclosed” or “encompassed” by :
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, S2 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 termina'lq. 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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100, 120 which is acconplished by way of the conductive plating. The other
surfaces of the connector conponents 100, 120 al so preferablly3 3G 2000
abutting, or face-to-face contact, such as 20 along the center walls 103,
123 to fur th@P¥IUB%% orce the ground connection. Wth the extF&A/Bi0248%ifaces
of the connector conponents 100, 120 plated with a conductive coating each
differential termnal pair is, in effect, "enclosed" or "enconpassed" by
ground r epesteiié end handofisd 1s Adwnwicpremde itielienst amour of gromd sunfecesithatavill

cross-section,is tllustrated, of _two ad] nt, .staggered connector

conponent Piiie e bensfE: SEhiRtipE. RhamomHeal (e plaine BfbCet Top RERGHDR A SPgied
term nal s g§iacesdt the IWO S6ithebid? tothPonehtel (B U2@be pRafedl Nal s Si, S2 are spaced
apart fromeach other but are surrounded on four sides by the walls 1083,

104, 105 and 107GS.asndldllustpre bow sthemeshahizal egaginstn fieaturehef thé camectshown
as "P" in the drawmng. The length.of Pwll vary, with.the |ocation.of the
Cor nenal | SHRIPPEN BREATPHAE S1e Haa P RaTInE ield TS ¥ dpue Rowag of

each tergnal, RS Satexleﬁ@i]ﬁk iftB1eB&h CRRAGTdiNErevak 183 86 fat mﬁy?ﬁ@tﬁﬁwﬁb& off

wal | spaced tarther away fromit 30 than the rest at ol es, whicth wa
i s the cr tsesrecessdsrldidswesps forthe inter@ahingsiot | 6elsetiveert the sprifig ams 16ac hisstmitued .

67 and 1 AdbspBlkeloRs Ay o oben it ey Firols he it SR SRL G T
the circu E&ﬂ%@@ﬂaﬂ SHAB BBihipareliQo ihebuekil XAl oY RCHAIRGEriBH tH§Q&{nJe8§il6

posts 70 and "standoffs his will provide the |east ampunt of ground
sur flaces tbmpondnk that prrmrndeedcheavign eFhe dotdfas shinegativagffe@onrtberelestrios! isdiation

pl ati ng process nay_.dictate th all exposed. s aces of the.two connectar
D oo omant 5 Geeriva i 1 sviatt otheeendbonyapiging, TGRS T i Slentiiviss Srossoraiona
engagenent.,f, eatideRss Ha € srANRES FRS. [ 33n&eARYRERE.S al so provide the
desirabl e "enconpassing"” shields. This is done by way of the spring arns

154 extendi ng ilmbuleetgivovide r axponfiir pglariemgss “k&angcthe hwe ceringgtos cdimpansnisal | y
cl ose off e recesses, 153 exc for the intervening sl ot 6, bet ween t he
pr i g ar 1p018 TORTRE Py et el egupleetnhasty (Foong baiogshrs FalneliptfRasd
of @ach cayiy ynanf ~HameAdnduWifinthe st Ofn thidaysd Qnnk&of dfdterntiadll ihdert absehiBiles
enough conpared to the overall extent of conductive material on the

connect or 130 nayrheamengedtin ane sonmeotondempersht t80/facing ontweardlyas shewn inoFlfedaid/e

effect on the electrigcal isolation t I.s.derived fromthe, e n . the
conduct | vaTBa e o conied s Hpancrtinp Bt iRl IR REE™. This
connect or %ypefar@ngéruéxﬂ i$deMdnirate@imFIG, 143wharerttwbaamiinginsetthsSunilties 180 are
provi de a neans for polarizing or "keying" the two connector conponents

100, 120 texyeintpdace in Faspecting cavidesiid gpramjpesite sidespd shescengy waHB0R Withdheis| ot s
Lo A 909583 ARG ot A STRY LS i 01
connect or 188RANREHctACh bthed inG: facE-10afatd thafser 3H 8Wrosk-Wisd direction aftile connector
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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arranged in the other connector conponent 120 facing inwardly ﬁ% 20
illustrated in FIG 2. This type arrangenent is denonstrated | QEQ; 951
wher ei n t wowoannoisek i nsert assenblies 130 are seen in placecrishasgescti ve
cavities 301 on opposite sides of the center wall 302 with their 20
termnals 132, 133 facing inwardly and toward each other. In this manner,

the term nedfindi3dsemblizd 180 bbrmeiONe A& imiBAS N3 DN o bV ther&ift vitnltRE SonfB@BEr 1 N
a cross-wise direction of the connector assenbly. This contact is

i || ustrat edmpenents,n 08 20 arg engdged eodether ahhisengagemenhwill alseesaree to maintain the
assenbl i es of one. connector coppone 1 are arranged as (n FIG 1 with
The back VPIeGRISSST SSPEnGHs GRel themeer Ao Gep  PABEF Rdprtpod hebihe prfnstY |
al ong t he gefalenyeiféctddifet@berd 16 1O RO cERAPRRIRYs atBfed BP Sl g spring_

term nal assenblies of the other connector conponent 120 are ali gnecin
"out viar dl yatm§$ ashiasesses described abalkenglthbeghsthd ¢ermandl snsefig or ds&mbliest I3 are shown

connector ¢o nent 120 This causes the term.nals 132, 133 . to face each
Sohor v AiEe B sadtotenieneRGE AR opeosE sides O B Raiee fesptahe fangeries v nal <
will ride ' hha; i

Mo The: (oHROnERe K GHNGE uRe HRANAARE) Ma) b HopkatdbREHn BN of Bith ses ohihe
from the teenterlinelso that oeaiabsembhsfacddawatdly thd othbrt owrwgtddy, diveaythér inwatdhearilasok

walls 135 thereof so that an effective frictional contact is nade and
mai nt ai nedoBRt ween t he opposi ng contacts. The slots 136 of the -11 1 3 DEC

200 WO 02/ 1 : grﬁ%].lgi : ] ' pen-ni § g .
ter Er?ﬁwnal s 132, (}-31[%8 t1 lg%tégq%er i noc\ilbﬁéEarpﬁétoggﬁﬁg{%égﬁo%%o@ﬁ@ﬁ?gs% d‘%%gfnclzo
ar e engagansuiaiyethoesing 701 defrregdyenpait ofisidd wallssf3s 204/ end tovonmidrgoatiionst208, 2a6wo
connector conponents mated t ther ;al though it will_he_unpderstood that the
pri mary efhg%g%@H@WFFS&@?{%‘&%@P&E@%EFW%% sé‘i?n‘ﬁéliﬁ%ﬂ%’ %@m s is

attai ned fugfhfniéhisCiabia 248! 41 Softetfor AOAEORRSE REGIRNE.

Al t hough the termnal 1 nserts or asse | es :1% are sﬁ%v\g af:l ghe
each ot hersubdimgiet wnte éwo sulgppusitinenssi 2d ¢ byaf centee wall r208 thdt immyeither behane single

Gl T onevAOroReRes pEsemsh iyt BUER i 4ep peecsm g et e 2B e A s "
i nwar dly, Joher@d. NarhOeth¥edifet ZUObﬂne%E@éelﬂeﬂv‘ﬁi'é%sVng dﬁﬁoseh%ﬂc%ﬁé&hé@en@r@f tife

il lustrates a hermaphroditic connector conponent 200 that includes a
di el ect r i connéa@doatponentl200sindgprefodabliedlomgthelsgntar wall 200 thesdade Thedel epgaieient

RN R ARSI e LA AT S e o e M
U0 Subeom e B o B e SURRH S RpbP
15 védl | orand caeitieed3 gt thegtherend. {Thgse Teysl gextendecregspvise piwbe sonastashovsingand s
209 or t heih&@ﬁ')ré/\&lelsasxme component can be used for each connector half, except rotated 180° from the
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 6bposite sides of the centerline “C” (FIG. 11) so that set of terminal assemblies that
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205, 206. In the enbodi nent 200, the engagenent nmeans 220 is disposed al ong
the center of the connector conponent 200, and preferably al @@E@qﬂwnter
wal | 207 thereof. These engagenent neans 220, includes al ternatl ng

recesses 2YOQHYPW$% i ng anus 222. The keying, or pol arizing PGTé%ﬁO@/rléﬁmof
this connector 200 includes projections 230 at one end of the connector
corrponent 20 and cavities 231 at the other end. These "keys" extend
cross-w s@éregfdjachat eaethaiber lsngthmsmfn@p inegpositeatinettoons. tSirwilaryyrdipcenp orosswise sets

b d f h d 180 f h
comonent ST HRBVALARERC LT Tetiei HireRLs RO AL AncGenatag dishioa: 19 Stismalies

235 and gom%a%faﬁéstmrcmﬁledtd} rﬁé}ﬂ]a% dRWBh{ed re%@é’ses g@éf&fne&gﬁ r{GRENEEE He

conmponent 200. In the connector onponent 200, illustrate FIG 8, two
such conptarenads Ry | bk es;wcallwhcprmhpdmomsdéﬁnmnd drerétﬁrolugh vesnardiyeloapiesi ng

ot Che oS St B D Rheh e b B SRR ST RS R St i
the ot her i@EnddPoithChitiom pﬁ@fﬂé%awﬁ@“f@émyéonde@t& hgo. hEﬁ@%‘é@BQﬂb b(i ghyle

connectors of the invention, the engagenent neans na ose ong
the cent ethedérnihal assenbdics 630 veppe pmwdeﬂomtlashduldeupbrtwhediﬂ thaOmbetragai@st the

nmbodi f t h 300 Fl
015, 1 prfem S Rof BRAGReGor SORBTRE 0L e SEERAM S b i aostravel”
arranged By ﬁrf'&/t'hk 'cﬁ)%s %@ﬂs 3 BefedflIn tHﬁ'&ﬂﬁfodﬁﬁ'erf?QH@ﬁieEﬁaﬂéa@‘é& ﬁrﬁeﬁtbﬁeans also
centerline "C'" (F 11) so that set of termnal assenmblies that -12 WO

02/ 101882 nmh@le@mmm@ spang mmmec&smséﬂ adbistis best Hlustrited il BiGYt1IBW se
face in opposi i rectians. , acen crossw se sets _ of

{ormi nal - osentorde oLt iyl coRelanh Fﬁogwc@w@pn%qenh@owgm on.
The si de | A I

306 for ng’g}e![fe;rzé@gftﬁvf%“x?%r%dr{g p;;““? g?dr)n%ﬁd: sgﬁggmslj?:% P lgg%gét;ﬁgl% cﬁ‘elr t al
portions g$oithabtoer may bhérserted mwwmmmwplabm@ mheczrc51t$:batds’$60fshd>\hmn
connect or _£onpo ts, enblies 130 titched or |

ot horvi ScPlALERPR £ hiEreyisoeb i Al ens cousr onaorysen B PRecos et
30025The habeRRSund @uikgHnQhe citdh® dogrdBgoal assenblies 130 may be provi ded

wi t h shoul der Eortlons 137 that neet against the bottom surfaces of the
connect or conpbKerkl iBegratesiwh sach edngectornmianents 390 niled togdtker@ad isa sastibhal

311 dth 312 th f th h
cqui prent irEan eBhde mantbet3E Saicat ThbethBe e TG Siiecios Som B AcRs JLe
321. This alltéin&ﬂ‘@tsphh%aﬁﬁsr Foashdireebdet32 ﬂ-x?ntereh%hg@ leB@ oth& AU Slpodink @kieAbt ©

ground connecti on e connector comnponent may preferably have . its

nount i ng prifaces @sbesarf@atw&)am epelr ether3g thes|eldactriral\rerttach ioadfadeigthe matiogi al

Egaégag Ggﬂgﬁ'fa@yas%ell' a@%?d’ngqﬂe io@&t?ngvll@? BZPQnJ'x%lcgs%es %1 formed in a circuit

FIGS. 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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phantom FIG 13) to thereby establish an electrical connection between the
connector housing 15 and the ground circuitry on the circuit {bbd&l 16

FIG 21 illwebhsases tWwo such connector conponents 300 mated pegpthelgsand is
a sectional viewthat highlights the nmanner of connection between the two
connector conponents 300. The alternating spring arns 320 and recesses 321
i nt erengage eaghGoIA3e30 ARMiritd AnSMBOShBMIBEAES00VT a céﬂﬁéc@&%n% érﬁ%éﬁstmcted in

features abut each other so that electrical contact Is nmade aPong

mat i ng 20a¢gerdantewéth theprrdiplesist the pregentrinvéntioat Thig doeye:ct@ib?mmodeméﬁesssﬂso

328. FIGS 19 d,..20 i t not r enbodi nent a suitabl e engagenent
means 410M€] ﬁ?%jbtf PE&“#‘%&@%%? t?’ CBBIQPEF'B%WHE%EW@"GE{?EF@H%% g%gxgector

These engagapBiint PRARSIIHILadh nloeast ButiP b S0thas BRI 5&@% hotkil, 861 L he

connector conponent between the termnal - assennly-receivin 407
and Bncl uthat aiay@mdaﬁnedgn)keyhlrad(oﬂoﬁwdllsﬁﬁﬁ 664 andrbOtethibears pﬂﬂ&abl&&pﬂ'd&d&pan
ed in that the spaci.ng

nmbodi di ff d
between { FE™ b6 BSOS S50 2 TGHABEr GBS <74 900b & a1 APIRGSY ehan
the thi Cki&gﬁs'i«ersman@fsoé Bt kéRd Ffﬁ@é‘wﬁ@’@f@ﬁb %&& ﬁcﬁﬁﬁ{g 1 aﬁ‘leée 446%9% Jrated.

This provides a suitable press-tit nmechani smwherein he key w |
spread t heasgyersagvails 568 406 thesidewalis andhtényeraat] allrtob;bbrsmreﬁkgeéfme dpierabtynaf 406
may be forned ﬁg) as .to be biased sllgﬁﬁl%tomrd each ot her or_the

cent er | i nE*FESHY WHHRA S YInnSEoC NS b of which 1g syenslsainreceive atgminal

di regti oneRAASKRHAL)3PT Crosswise to the centerline of the connector
engagenent, whereas 1.n the previous enbodi nents, the spring armretention
has occurred imthis @nnecor cmpaead 308 andas 1laisma@d i REGS. 23tZ5, khieshigadenidne
connector co ent 3 WO 02/101882 1 3 DEC 2005 PCT/ US02/ 18816 FI GS.
23-30 1 || DEARSLA) ki Sin e tiP R COmBtoE housies referbiibHand the center wall

construct 66 {Harec?CPREARALSe \‘Hehhmteifi}fs P20 iRALM ﬂ?egg{titngggts %gﬁlﬁgéﬂt %l\éltesgglhg r&{-mv\%

Thi s connect or conponent s a her map
of the coﬁimbn’ém sprivglakm$ G2 3rofithis enhlEvdém gratgirergeparmnaient interventmgsdotei2s thairinsas

il strat n .Fl 8. Each, co nt 500 ha n_el ongat ed housing 501 5
!thaflﬂ >nay ﬁ’é‘f‘?% ﬁfeﬁﬁfwge'bl E’P'aﬁrpggg Ve "‘5’8‘3’}3 ?5842%‘?{5’ Hoextends pagially
pref er abl YoRRAGAY lﬂﬂﬁ'h% ceﬁté%l?gébopﬁ)@%fmnez %guégﬁé ! '?hé;g&%é% & ﬁti 1llu§t6%ted

i nt erconnected by ends 506, 507 and a plurality transver sé
t hat ext emdFI&iS% 33 and 36, loéludhentaunpm]bm 53016t isrftpnked by feside portisss §31 which

Y b AR § Tt il
oo ik SEGER i Uit 1 TR 18,4 0B S i Y
20 (or the width of the intervening slot 525) is slightly less than fhe width of the post 31de portions
531. These side portions 531 may be formed with a slight taper so as to increase the engagement
force as the posts 530 are inserted into corresponding opposing slots 525 between 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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means 520 extends | engthw se of the connector housing 501 and preferably

al.ong thhe center wall 504 thereof. These engagenent neans 52(?3 MECU 805

dl ternating sets of posts 522 and spring arms 523. The spring arms 523 of

this enmbodiWBAE1U8%2 separated by intervening slot 525 that rR§TéUSP3/18816

| engt hwi se t herebetween. This slot 525, as shown in FIGS. 23, .25 and 27

extends partially downwardly into the center wall 504 of the connector

housi ng. These;mstts $35arz alspscopduativielyl nlsted andare ingerted @8 holes,amdisBOin cimuit bdarda
fl anked ortl serve

engage t hie PRREMEApecoufRErfre Rlonf. HeriyBAkiner Afamen gAnlaist e onrd
the spri ngircdlsoh thelSoasdd GHatthy camettbr plagkdRefmessi t is preferred that the
spring between the two spring arnms 523 20 (or the width of the intervening

sl ot 525) is shdditiony m@sémgﬁmqnmswhcﬂsmegﬁ54(}19a}obsfors1edwlqhdht tamscto531.
Th d t th ht t. t

(he. EngagBHBHies opbpes 1 A0Thkd suPROTE RS Mobuinh b hf Birenifpiras, MES pbhedifign™S ™
opposi NG gkObfoviRa ARt M&iagdisent H{c'aﬁQSS(?t'hHinél%Qs thE&o! doﬂﬁeo@&rﬁohﬁn%sos‘oottb ibg

engagement W |l run cross W se or transverse of the connector sin
i .e., towsgippared tegetkengad lapart, rwhittefadilitates the assemthiycaft thel dertice i@ ' which lﬁb@ousﬁﬁgs

FIG 29 25 ill ates the |on nal ,.,extent of this e | nasnuch
ns the. extEret it BiasseBentaant S5 SR PONG R ferriote a8 Pl AT h a
conduct i vVgorliRE®sF hdlsings 360 laﬁwmcm& péﬂﬁoﬂoﬁ@{ &1dPRbInd ‘Nelsrdes A sBL Whidhi thdflilkte
grounding | egs 535, ‘shown in figures as posts. Thése posts 535 extend

froPappr 6w|“memxyg"t(htaaromgtaé of thfe twe egnmactcs hofisingreS Wetngetherwdhiese3@s 65231554

separate adjacent hou5| caV| 0 from each ther o] 0Si i des
of "t he. cenfiamt £ oo Buatksinh b Aiensi 8% fikeet e othe? oGP Sadsch s
bei ng f o5¢EEf thBb&MHeBlol Koiddd sbbe center wall segments, but it is
contenplated that they may i nclude separate elenents held within the

centerwal | (s) Dorhingtd RiGScIP- ékﬁmmt@mmng thehemgqcment mebrs 350is BRSvi2 005
WO 02/101882 PCT/. [18 535 are al ctivel. ted
and ar i AL SOl B HBRELSY D12 GTARe] 1y Bi4 oo ok PO REE T T
CONNECt Or silifidsd SXISthad P BNLHAL S ger thaH ﬁalemnglelst Wﬂncﬂ'tﬁ&kéy 593l is GfedC Onb @hdBEON
ground circuits on the boards and the connector plated surfaces.

Addi t i onabf thegprrieaigr Bpesingi®) has astepasr eyliesads whighiserveotodefinga pivot peint 559

cirouit o RSO BNl iR 85T R Forb OB Vit A PR, 28 EnE i

550 that giulder 558 Wil hota teosHdashes SBO Hﬁ%ﬂﬁﬁasiﬂé)tdp%ohﬂectorzﬂdﬂﬁﬂg aotatsadatd @’
and apart, which facilitates the assenb of the device in which the

housi ngs OWraf engagementiwisle tf@dg‘ﬁ@fﬂ@ﬂ@“ﬁm@ng $BLGi33) andsihe shehldar defiresdhposi t e
ends, 506, f(s?gd I%.é)él% Qﬁ%ﬁoﬁﬁ%{%ﬁ ¢ I Hx?de{r‘gss B e oV B B B3k bE nQkidkhd s¢d

second "ke
504 in order to obtain alignment 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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10 the "zippering"” (at an angle) of the two connector housings SOé)

toget her. These keys 552, 554 permt the connector housi ngsngB)d] Q)zlggﬁ

al i gned andyengaegsh t o each other fromthe ends 506, 507 ofpdhgs@ARERCt Or
housi ngs 500. Turning to FIGS. 29-31, the interaction anong the engagenent
means 550 is shown in greater detail. The single key 552 is flanked by two

recesses | G h; ' L Of: ’ £ ac that ightly
argor ¢ e ERicl S8Rl o alin T Agha ShihACERmbifhe 030 by BlfisBOAing .2
connect or intidialgati@es 6lds Ehist@mector cahpetetlels pp&rabhi bldee i s fiscedRbhng a
pi vot point 559 about which the oppgsing connector housing end corner 560

will seat Insplafivgmatesiabang. Q%UPSWF%»F:“%IH@)%Iad@ﬂtfﬁlwnﬂmtw prostien 6 Hedefingd dopareby

560 in pl : | ' . into.aor .ouf. of
engagerent o 4 ORaE IRRkBleq P ol LB Ioh Helindio p Sl

defi ges t hedid@ualravides 6 AAFIGS B¥&I3S) &rived SherdiAe ThBQUhER lcoRRBtdP poitRML 6 6aboVe
the elevation of the sidewalls 503, 504 in order to obtain alignnent of

the two césitrartipllnenclasedyor sunrennded, hyras quies sl orshnoud memben 662 whichppdudase

‘oveivos Fndr3FRAPEAR el bl b AOC TR Rl e cngng i aR0S o Shpao

the keys %ot theicédiragbbriniécioR bortioRe 16RAd BF HREITRMIl 6 ECBSSERtPPehingldHhufi 8pRed
506 of the connector housing 500 25 is al so preferably notched%o al | ow for

t he rot at Pehthef defines r spacednta whieh & poitign dinsertion selserwenber ) of tewpposing

mat er,i al t maht rW ' ' h Q or ti 7.0f t.he, key
TR, 85 o BIGORE b 870 B st ke Ot BBl bl 08
const ruct @dth the setd fraibe£60d it thbeppssastinbertiol al1i6TN profbiablyaibed B Rayi S
simlar to the previous enbodi nents described, except that the housing

porti ons SYmmpEy.toeanggthatdheyargsumeeticabrhoutia transyersgiadis BA, bid dpt shovhi

hi el di ng,in..t ting interf __and i.zation f
hcor por atbitialRgRls L s 8 i rBGe M ng Rl Bs R BiwiB i Pikeuiifd plgrizie
femal e, OFesfip6 B bBHININBAh &R oICRMPRNBE m)@nBf bd 438erRbI18S fiplethied i én@waﬁfsm

2005 WO 02/101882 PCT/ US02/ 18816 invention which contains a plurality o
i nd®i duain a klind installatipneantyirpeme50 i n correspondi ng i ndividual cavities

610. This conn [ onent | ref erabl y. nol d in o piece, from an
Tnaul at 1 ve. o it St GF EARERE phifiof 15 BRA e 4isCbor A e PoBifiasicpBpoRent
portion 6860 gediveeh@ anfuipespacdy predéleittd edpthRr THEdnt@l dorinBator pSrtibh bY6 Firiepd i N
a rectangul ar configuration having a plurality of 5 individual cavities 610

(FI GS. 34ingluiss whatrRexibe epnsidered asigskeletonoslatieaarsangemeptoafitheeengr avalk61 1 and
el Dol PUBkGE8Lvll g BUEIGE B BB G TR
shraod neshdvalls@D5 preferably incthdesmasns focghpaging the dppdsink eal€ dtineddor EGNPREHOT
portion 6%?0,6‘“?}3011 \tNﬁl li:oenéx%rl ;il(mjerd i\;xvaglréatgleetati)lybe?or:N.i ’?lt:ee rre\c/:g;tiugg cgr?nryétlo?gog Pn%(}:'%mher
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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603 that defines a space into which a portion (insertion wall, or menber

671) of. the opposing 10 nale, or plug connector conponent 67€ (m ‘36- 38)
of the connector assenbly is received. Both the shroud nenb 3 ﬂ t he

opposi ng i n¥QOAEHal | 671 preferably have a one way synmmeRGYUSHEEHONg

that they are symetrical about a transverse axis TA, but not about a
| ongi tudinal axis LA so as to provide the connector assenbly with an .
i nt egr at ed®’Bolapaizeidgching smambers, shpwmag lusbehl inthe Eusiresc etgrprefersplyrfermed widy

only be a e h ey : 15 in blind installation.

envi ron rreﬁ?sm%resqlé@ﬁg@ gl &(rgiodr'\] e g?‘g‘ﬁ\ggé ﬂasl\cl)b% 8 Tﬁedr li"stgg R ﬁ?‘{%ls E‘b Prgifleot
the connecleatance fraiaiatchingiRerhiergioy udsIof iR GPposing THAGRR cHMPSMInECPRErAPt h.
The central connector portion 616 further includes what may be consi dered

as a skel dholatching merbeeodl argatistasipseshertwish heserter wall 615 {andtheicongact blade

The. &xt e oIS B3 wd P ol ElouR BB BB Be e ToctonCBe Rbphy Zing
the opposide@ichmbim of SenaelRhn&FREMPBAentSH Ry b%&modﬂshéd #% ‘Xfefddn @hion,
greater detail below The recei)t acl e connector 600 may further include

nount i ng pereningshaonas of the milerpnnegier @nspanentt 6 iPayanke placss onswisiindar end of
openi ngs, .0or.vias on.a circuit ard .740,. as shown in FIGS. 43 and 47,

oht oy bt hantfid sonisput oBE R i ule BPvRe P SomBepmal Tiiged PEREELRY e
circuit baambngssembntdi ng of both connector conponents is 25 acconplished by
plating the exterior surfaces of the connector conponents with nmetal to
formla conductlivying agweto FIGS dhdiznthederminaltassemblice 660 axsrahewnadn greater detail.

i bot h f f tact, ' h in El 43
34 and 47 By ah apBR 0 arac Ry SR ER Lo dnBive Ve diBer gt 5by Mg
611. The g=aGIE1EhEdRAY POFions HIRESRNNBEWEEES B hEtRADBSE hid c&@ﬁpﬁmaﬁs@s@ I's
initially inserted into the well, or receptacle forned by the shroud wall.

30 The certlthouginthe tghnortipng G are ilpstratasrassoriece roowns daibpertions bunillkies a

fl bl ad ' : : | d ferab :
the t ope. SPO@HobE et bl it ESUGHIRRY U LA Yn AR BRI RAT hortiGls, AR 1RAy
or glsot 6'pdrtlonk of thé fgrmiihalé e peFRablyGpResd) O bIBErvESTTPMEN ithiba H€lebiZic bR B82

1 3 DEC 2005, PCT/ USO2/ 18816 670. A palr of |atching nenbers, shown as |ugs
621 in t h@omjoagfiSéof thertermipalrasseaiily, whiehhesistelied pbovenmay be aroldesrabout the grm

. > i . _ .
oo R BRI D I GORRTFHEL ANl K Bl oot na

conmponent théfaige hadyltytmindie, ds dhehrhed inepiaaied ffed knds 65&|Tlﬂﬁlﬁdn%dlﬁ§l§tbﬂi Wi th
the center wall 611 (and_the contact blade 5 portion thereof) and are
di sposed &ngasinsthe msosirfasephitheierainabsavitiesf thesfwor goaneatersemippnenis 600, 670

det aghme ”F;m@in %]ol?r?e ihVEn RO NRGY BfofiR WARABIY RrilBY RSeABI5¥3B ! £8&8H4Mto% housing
zi ppered ashi on,

cavity. Some of the corners of this body portion may be chamfered in order to provide a
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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meani ng that one end of the mal e connector conponent 670 may lgeugbaz@g on a
simlar end of the fenal e connector conponent 600 and the n&l e n tor

conmponent nwbabeeiser rocked into firmengagenent. 10 Tur ni ngceved@sfs CS.
41-42, the term nal assenblies 650 are shown in greater detail. Each
term nal assenbly 650 preferably includes a pair of conductive signal

t er m nal s_85: ' S ti t tails
portions %rggﬁdg‘r@]!gilﬁg%ﬁngg%f%ﬁé@g%&@g%g@gy I?Aolg@%odggﬂéctt#{g% {]‘lgl%ﬁ&{égﬁl onréﬁg{giZ are
illustrated asThambleoennenmtcongponerptad70ifoniser illtdesiehagdementimdaistoanel dthatend
the tail portions may, t he form of throufgah- hol e tail portions. The

| K
body 15 pwl_ﬂs-o?q%swntiﬁg“légrfﬁrﬁ% “4rbispnepdesanilaf fhange bt dvithor neselher slog 677
i on a5 S SLEERS BB TR0 THORAFE B 61 R SRR SRR MBlie e

portson imalewdasectorlddsdn uligimentfwidnge |48Hnghgi 62¢1df tige REtept&IS EormeOF 60D

thereof and_ the flange may termnate, as illustrated in gé)turned free ends
656. Thi sPrefesphipinplignaegt wih thiepatariplk 63 and dvassecipted slos 694 of the comnesiosal

iti f | i B .0 nst :
Tty et Te, A pEsih rRCTREBREE dilirentyg By PGed S B N
cavi ty. Sepeningf 6200 tiseofeil Scorinettbt SorsuhentBD0tdndris pEsitidiRd BRRW RS Rithiny lagder

to provide a polarization aspect to the term nal assenblies. The body
porti on 683 nipiletly.tthe majeganpeeonepmpansniiianize §76 abwts against g oppesingisdge t hat

proyj des i fhl t h termn an

"t 29 ven MRS TEE ik Plogkts O B g i oot v BipBRe Ry AW o e
36- 38 i | | alsd asdiseintthe howdisg manarflowingahipapietie Hdld chtit diridgSproMiction dé the
engages the female connector conponent 600. This connector conponent 670

al so has @MNEEHSLERMAOPENSousi ng fornmed by sidewalls 671 and a center wall,

or member 673. ﬁé‘gg)% %Ll}l?eéf % ahdl $73KE é}%l?et %%c%ct)rtsc?oﬁmﬁgﬁﬁt% i;}%i’f@ers%hy towar d

the center wal ine a plur erm asse ~recei ving

cavi ties éngdgeméit niafled®d that Mind lestiavice, abngithdifalbestthe covdponedt, STIHRD above
the tops of the 30 term nal assenblies 650 so that when mated to the other

conh®ct orenggagent meappmeludes g cential sloppy) that is flapkesd bhepluralisy obspring agpacs

603, ] (3. 47. I I
component Bl otk enddEnRllf SUURIGOT B, 1Ged SR BmERINRERIEVE o cof
serves t ovarfing vidhPECtha0 Ssmd\6DDave 1air8 & 2 whild 6{HEB92 884 wide! Theddda st arfidr m

on which the end of an opé%i n%?connector con'?onent may be rotated. The
mal e conn®tt BF haseybirdrrelsradly ahut the ransyersiwallspifefdhe maleronpectorsompengit,

its end 1& i [ el : IS, ol I e
676, Wt hwg# ncﬁ)rtecr@?oor B}gﬁ%? ﬂ?ﬁ@? eor %élﬂéﬁﬁleéﬁasgﬁh%ghf%‘ ch %??18 Eg‘;ﬁ g%%ﬂrﬁ{#gl S
| atzhi ng g 6915 Assuch, Shosatbwo sprirprarmis $92aitill botcapabie & gredter fixxnrecthamthe6videi n
alignment with thg | atching | lljlg 621 of the [e eptac{ e cor‘]ne té)r 600 and
spring arms 691. The male confector component also has, as illustrated 1n 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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preferably in alignment with the center wall 673 and is associated slot 690
of the connector conponent 670. As shown in FIG 43 and 44, {th@gCagslhs ng
Fug 621 is received within the opening 620 of the fenal e connector
conmponent 600 and is positioned belowits latching lug 621. Simlarly, the
mal e connector conponent flange 676 abuts agai nst an opposing | edge 10
formed in the inner surface of the shroud end wall 605. The openings 620
and- 685 (FIG 37) also assist in the housing material flow ng through the
nol d caviéﬂé%i_ ng production of the connector conponents. As shown in

FI GS. 36 ; the mal e connector conponent 670 includes an engagenent
means 673 that runs | engthw se, or longitudinally of the conponent. This 15
engagenent means includes a central slot 690 that is flanked by a plurality
of spri ng-ar neA beard tobdaed caningitbrassembly: Gommaisinghgagenent nenbers 691, 692.

nar o, i e ot her e Siae8y ol Fon ot e Rg iR Bfbcke: @R

whi ch pr ef er aldog), alvotddendcta@Remposetsiatlugding héushgst (022, Tad)BviGEH AR Gh@dpeable
conmponent, while the narrow sgri ng arns 692 lie in an alternating fashion
bet ween pai rs "G 358 ollierley Wy Py A8t aporkiow ofl saidaale repnector eompancatbeieg i ng

A D G fARAMCa BlrBh SRLAL A AURRBAAE oM Afe IR o 69T

The mal e connector conpon al so as | nount i ng
posts 680 and cgnoestuticogpdnenss 168 kdinp aphanléty wé caiitiesd1 Vo, 800, 400105 extendings, as

shown in FIG 43. Wi t he preferre odi hen f e invention have been
shown and des éP‘i"Bé]a?mﬁk ﬁowqgls’peaetécﬁ’b?fg} @B?&o“%‘?h%]sog‘ r&l“}gé’ote}i’?'}“?'ﬁése&f 1Yt hat
changes and nqdid,icsay, trenemiThil abRmbhgd 30,@02'1:1_&1@5@/&;;&%&5&@s@@fﬁ&ﬂ&a b the

spirit of the invention, the scope of which is defined by the appended
claims. 1 3 DlersbgHTecsntiphiignal lermingbidd §2.t 19 Shdispesce nthe bedyrpostiane At pfthe
Compg i Si Ng: 2 sfiFh&s SPRAEHIRY and FFRAR SHineleb? LdmAdHind bfeﬁ:%?:h%ieﬁﬁﬂﬁgﬁvﬂﬁ a

conponent (100, 600), the two connector conponents I ousi ngs (122,
102) whi ch ar eopduptiye subsanceyititeropnetoraséenmlpyharayerizbd atthéteast a porti on of

said nmal e connector, C onent ,bei n received within a,portion of, said

f emal e connect or p(§}rl %ﬁor’scﬂlguc%ﬁ?glag‘ﬁ’é e?%‘}%ﬁaéscs%ﬁ%‘rf’gé?%?“@m?gﬁ?&‘ﬁ@es

i nc |OI uﬁi ng a pI(ﬂJS@hEO)/on@idQﬁz\li h%ce&n(B aonel&moesimgfgﬂﬁ_ﬁendli@gb, m,tsntmql'tmovilfdtaraough
sai ousi ngs, gach cavi , 0, 407, 610) including a termna
assenbl y (136?{%%%‘0‘3 g‘o’t“Pfglef’é'i‘%‘?”ﬁﬁP %@éﬁé‘;ﬂ‘f‘h gnal tmryinal pasgs (12 d3 Hrand

i ns14 ati ve bodyechvalli 481804 a@acdﬁabﬂes%ffsﬂ;{lftéﬁ'ir?aﬂ‘ﬁis%bﬁés%@d, 3?@6'5‘1)}1&&% chdi32,

133) disposed in the body portion, all of the 10 surfaces of said nale and

femal e connectdher aphipbheniesad denye epterer yompencathansings firtheineluding fiest and
subst ance, thgegRARSGEhOfor @ﬁgfg'iﬁﬁ ehelt PAEASLE] daffH alenkl Bdlidle connector components

are assembled together, the first engagement means (230, 231, 327, 328, 550, 620, 675)
being disposed on opposite ends of said male and female connector components and the

20 second engagement means (150, 200, 320, 321, 410, 520, 611, 673) being disposed along
a portion of at least one common, longitudinal axis of cach 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 (616) , said female connector component cavities
(610) being disposed in the central connector portion (616) thereof and an outer shroud

(602) cxtending around and spaced apart from said central connector portion (616) 1o
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- the exterior, conductive plating enconpasses each of said term nal -
assenblies (130, 650) of said nmale and fermal e connector conponents (100,
120, 600) to provide a reference ground around each of said diSfDSE(prngal
signal termnal pairs (132, 133) and 15 electrically isolating adjacent
ones of said term nal assenblies (130, 301, 650) fromeach other and said
mal e and femal e connector conponent housings further including first and
second neans for engagi ng each ot her when said nale and fenal e connect or
comgonent s  adefigsgentiheditgaie(6e%) thit ketifely sicompagaessaiinferaizanand@@0, 231,

327, 328, 550, 620, 675 bei ng di sposed on site ends of said l e and
femal e connecFB‘PP%’Eﬁ‘i‘bﬁeﬁ’zﬁfﬁ’f %onléﬁ °ft| %p@ébaﬂﬁgfgﬁigé&%ﬁ?ﬂmﬂw%&%%U%a,
320, 321, 410;,-p5fks é@%r;l{al @Zzﬁ?em%‘fb&@ioﬂ'aﬁ 9&:‘%@3%9%11 (@7&9%&%{?&@“?& heast

one conmon, | ongitudi axis of “each of saird nmale an e ‘connect or
conponent s. 2 malheonnectoeangonagsentod) womrdectlr portioh, thelreserion veadl (@7 L)deihet i ve

substance is a nget coat | 3. The connect or. assenbl

whor i sai o FeBIEE e B apERaoR CHREPH o REmg alos (3035 uhes said male

conrect or  por h@ Rl &nnesitistrd KTRLBLeE RIYRAEE O conponent cavities (610)
bei ng di sposed in the central connector portion (616) thereof and an outer

shroud (602) extending around and spaced apart fromsaid central connector

portion (,616) - 19 -5 defi i r.vening ;sl ot. (60 t
entirel yqéncorp%gs? g’é’secéoélgsc?%gl ré‘iq% % n3 hg{?te %r?n @&g%rﬁpﬂ%ofyg r@&@éﬂtj ﬂ%‘*@g‘%@%ﬁﬁéw
portion (616) haendlosswaly sahigetepraginaits CREORRbsbiE 610y whas b4 6sten
central connector portion and an jnsertion wall (671) that enconpasses the
mal e connect ofPOBAENE AR ’(E‘é?ff@'&l“""‘h(ﬁﬁﬂé@f%ﬂfhgﬁﬁﬁ foggther-t he i nsertion wal |
(671) being received within said fenmal e connector conponent intervening
slot (603) when said nmale 10 and fenal e connectors are assenbl ed together.
4 The cdnnecilbe cornseiobhssemblycitaiaimd, whiseinedaid maleaonsdetaredmp6ikd) emmgement

i nsertion wal : Ve a. - r hat perm.ts themto be
assenbl ed onl i'/nﬁ%lrj’l’)ﬂsugl @G%&?}?ﬂ%%&G@?g?gxg%dydaﬁmaﬁ%%@flf‘ftﬁrncwope'{%71) are
al i gned t oget kegagementThiens arehelet oblads seebley (601l ) plopdcting upwlelyetidin Sl derimE e
connect or conponent engagenent ans i ncl ydes | ongi tudi nal slot (673)
and said fem %mﬁe&?ﬁ&%’ﬁ?) ‘eﬁbﬁﬁﬁgﬁme%?fﬁwgamans i ncl udes a bl ade
menber (611) projecting upwardly fromsaid fermal e connector conponent
central connector portion (616). 6. The connector assenbly of claimb5,
wherei n 8ai d rHf EORERIGE atsembly st St Whetsinaid malgagemmstr cowaeent srebudles a

plurality of gRgdeBGet iBint §tfudeb? Pharfifty BESDrinBLEHS fohY6d%) Fimed integrally with
said male connector coraponent (670), the spring arms (691, 692) flanking both sides of
said longitudinal slot (673).

7. The connector assembly of claim 6, wherein said spring arms include alternating wide

(691) and narrow (692) spring arms. ST

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

opposing complementary-shaped posts (230) and depressions (321).

9. The connector assembly of claim 1, wherein said engagement means includes two sets of
opposing projections (154) and depressions (153) formed as part of sidewalls of said two
connector components and extending longitudinally along said two connector

components (100, 120).
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~said nal e connector conponent (670), the spring arms (691, 692) fl anki
~ both sides of said longitudinal slot (673). 7. The connect0r1éb§Eﬁb %of

el aim6, wherein said spring arnms include alternating wide (691) and narrow
(692) spring arnms. S. The connector assenbly of claim1l1l, wherein said first
engagenent mneans includes opposing conpl enentary-shaped posts (230) and
depressions (32))_ 9. The connector assenbly of claiml, wherein said
engagenent neans includes two sets of opposing proj ections (154) and
depreSS|ons (153) forned as part of sjdewalls of said two  ~conpector

conponent 40 and@ﬂ@%ﬁ‘ﬁ@nﬂml(ﬁwt %‘P‘Plﬁ f%l Use it Ligh-apsed Sienal TFBEISIOB onponent s
(100, 120). %:p]nc;logg &%Q,? %0 An el ectrical connector (600), suitable
Sl

for use in h| gh-'spee ransmi ssion applications, conprising: an
i nsul ati ve housi ng, a.tt:hs.lldttwshongngahé baysmgiheving mbbtem feumeountige t®a eiraiir cui t

(670), “and a _EOmOBH DSPL1HBR PRt POH e BTG ATt ShopriaR BOBBE M Dbgat her
the lgody porti byl @edl@dhﬁg:oanwtmgahuurb 0id boRinttdGethel,GAODodyorish tAMuAAE a

intersection of a_center, wall said housing with _a gl urality of

transverse wal P’é‘”(l’mezf)"a"’@&%fﬁ‘@hmyd Py the)nterseqtignioh g Cﬂ"?fe“i’ 4“ (@4l) ofsaidendl y
(650) di Sposedh&d&ﬁ{gev'l!&) a %ﬁﬁﬁ?y 5%5\5@46 »@a‘iﬁ?@?))%@a@@?% (@ﬁi) I(R’E%%giemmal

i nsul ati ve body portion a 10 pair entl a
term nal s (6513sseipblyd6¥X dlSpoaeldéhetrenm nal assenbly body portion (131), each

ext endi ng {1 om sal doEE SBBI00 AR B BRkhaay baden btk ¢ 650)

bei ng recei vegait of d#fb@nti wipnsigetadals (I‘Grl) d1@[l$bs6@iﬂ the esmifallerfily bbay p&abel
termnal tail rt| o] g ﬁﬁend from sai d hoysing hottgm and said
term nal conta 1?38?“{ tS‘i‘i%‘“%S'é @‘5 Y82 PEPOSNSSLORTaH, ‘”’é‘dft?‘bPHrEa‘i‘sd Fo#Sthg top;

sai d housi ng ha:t/tbx&ﬁlngaﬁ-&hldliﬁ'tér?n\lnz@fao@y(ﬁcﬁﬁb&r sﬁ&fehﬁﬁﬁsasséﬂﬂwsm gehgrized in
that: at |east the exterior surfaces of sald center and ransverse

wal I's (612) befSigvedingeiddopfipg %‘meal"v@s fRYO) po @eh%aitdﬂgr@@ala@ﬂ pertions
conpl etel y encofpsgesidn b8 Woidhe b@@%ﬁm shﬁstet(tﬁéﬁ)cg%ﬂa&zaoﬂl &QS%ZHeve

ground shield; and, said housing includes first and con genent
means$ int egr al mw%&@amm@%m&tormwéhg&gxgﬁgmamdﬂwpmat egterigronrfacsomd
(670) when sai ghap&g&bg(gmatgg sai d opposi ng connector (670) are mated
t oget her.

at least the extenior surfaces of said center (611) and transverse walls (612) being

plated with a conductive metal coating so as to completely encompass said terminal

assemblies (650) with a conductive ground shield; and, said housing includes first and
20 second engagement means integrally formed therewith for engaging said opposing

connector (670) when said housing and said opposing connector (670) are mated

together.

I1.  The connector of claim 10, wherein said first engagement means includes a pair of
latching lugs (621) disposed on opposite ends of said housing and aligned therewith, and
said second engagement means includes an elongated engagement member extending

longitudinally along an axis of said housing.

12, The connector of claim 10, wherein said engagement member includes a blade member
that projects up from said connector housing, said conductive metal coating also

extending over and covering all of the exterior surfaces of the bjade member,



11. The connector of claim 10, wherein said first engagenent neans includes
a pair of latching lugs (621) disposed on opposite ends of s&id ?@yihﬂp
and aligned therewith, and said second engagenent neans i ncl dedbkn

el ongat ed engagenent nenber extending longitudinally along an axis of said
housi ng. 12. The connector of claim 10, wherein said engagenent nenber

i ncludes a. blade nenber that projects up fromsaid connector housing,

sai d conductive netal coating also extending over and covering all of the
exterior surfaces of the _blade nenber. -21 1 3 DEC 2005 13- The connect or

of claimlfe, wHercemecespficiay i ahertin salderassmet gyaveninclyaes a loagifulina slot
673) that i i : i 691, 692).. 14. Th
E:onn)ect o? o:‘ SéFZﬁ%%%%%ﬁbgﬁl@%ppﬁg%g{rgg%)( 692) i nzzl ude a ©

plurality of wde (691) and narrow (692) spring arns, said w de spring
arnms being attached to sai,d ansverse wal |l (674 . The connegct or. of
o1t m 10, My e otgefer 8E0ml L AGh S vt (01 23 nklie bRy of o
conpl enent ar y,widé {691 Naid iagrofr (@D DG s shidl @ RIeep A AtsHRMFBRabHR %6 Sgual | s
of said housing. 16. The connector of claim 10, wherein said connector
housi ng i ncl udegsursee¥ills 674 onnect or  portion (616) and a shroud wall (602)
that surrounds the central connector portion. (616), the shroud wall (602)
bei ng separated from said central connector portion (616) by an

i ntervenildg slThe copasior phelhimal & ovhernin srith skeomhéngageamint slcansdneleddsarplywalityi on
(616). 17. The m 10. whe sai.d '

onnector of, clai [ e usi i hel yde key
forned at one °£§8‘“B‘[% 5ma?’e§lteb“é$“'§ pF%E%’Io\r}%a"edvﬁpePFﬁs ﬂm%i‘r}g%?‘{l‘gf“‘%&'iags ?th)sﬁla)dsl ng
connect or, andwsasgihgl connector housing being pivotally novabl e about said
key when mating to said opposing connector.
16.  The connector of claim 10, wherein said connector housing includes a central connector
portion (616) and a shroud wall (602) that surrounds the central connector portion (616),
the shroud wall (602) being separated from said central connector portion (616) by an

intervening slot (603) that also surrounds said central connector portiop (616).
17. The comector of claim 10, wherein said housing includes a key formed at one end, the

key being received within a slot of said opposing connector, and said connector housing

being pivotaily movable about said key when mating to said opposing connector.
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