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;ede(""H#HIUXEDX(6(T(™ 1 H GH DENSI TY ELECTRI CAL | NTERCONNECT SYSTEM HAVI NG
ENHANCED GROUNDI NG AND CROSS- TALK REDUCTI ON 5 CAPABI LI TY 28/ 10/ 2002 Rel at ed
Applications ' The present application clains priority of U S. Provisional
Appl i cati orﬂwﬂwmﬂ . 60/083,488 filed April 29, 1998, entitled "H GH
DENSI TY 10 NTERCONNECT SYSTEM HAVI NG ENHANCED GROUNISY N2 D
CROSS- TALK REDedadoh N CAPABI LI TY", and U.S. Provisional Application Serial
No. 60/101,626 filed Septenber 23, 1998, entitled "H GH DENSI TY ELECTRI CAL
| NTERCONNECT SYSTEM HAVI NG ENHANCED GROUNDI NG AND CROSS- TALK REDUCTI ON 15
CAPABI LI TY", the disclosures of which are incorporated by reference herein
intheir entirety. Field of tHEGHDENSITY EI/ECPREGAN invention rel ates

generally to an electrical interconnection systemfor connecting daughter
Cards to an electrical baclNIERCONNEGESYSTEMMAVING, |y to a high
density el ectrical connect OrEﬁ%ﬁ&ﬁﬁﬁ@@Nﬁ‘ﬁ@hﬁD cards to an el ectrical

backpanel . The daughter card ctor—and backpanel side of

the interconnection system eadtROSS-TALK REDWIDIONI ng net hods to ensure
enhanced groundi ng of the respective sides of the connector to ground

pl anes on%the backpanel and daughteﬁﬁéaﬂﬁgdﬂaépectiver. The signa
carrying contacts on 25 the daughter card and backpanel sides of the
connector each have a mating groundi ng post to ensure reduced cross-talk
bet ween si gnaRelated dpphicdtiopd t hr ough adj acent cont act s. 28/ 10/ 2002 2

Background of the J,nvention Elecirigal interco ste i ncl udi ng

el ectronic inter coﬁ?ﬁeB{es Sa[pghgfj%ogr NSy qr}rr:@g c%ﬁﬂé‘@fqi“slnép&ﬂ‘@ﬁf’?i cal
and el ect r oni Serfay SNBTS60A0WS, A58 HRBE NASril | 1D, 08064, akntitilde cCHIGER DERSEINg onnect
systens include both a projecti on-tépe 5 interconnect conponent, such as a

conduct i v¥ pi BLEGRBIGALecdNTERGQANYNECTnt Y CDhAMct BoNISGentENHANCER a

clectrical i reScunlG:SRE RS R R REPUGT oM RPRBTERS s el on- ¢ ype
i nterconnect RronBRAGNApplidation ISeriile el 60/ T, 620Pklell Seplea®BNET t1 908 @Biledt . Such

insertion bri n}%s t he conductive portions of the projecti on-ty%e
“HIGH DENSITY ELECTRICAL INTERCONNECT SYSTEM®™ HAVING

ENHANCED GROUNDING AND CROSS-TALK REDUCTION

15 CAPABILITY”, the disclosures of which are incorporated by reference herein in

their entirety,

Field of the Invention

The present invention relates generally to an electrical interconnection

system for connecting daughter cards to an electrical backpanel, and more

20  particularly to a high density electrical connector for connecting daughter cards to
an electrical backpanel. The daughter card side of the connector and backpanel

side of the interconnection system each use multiple grounding methods to ensure
enhanced grounding of the respective sides of the connector to ground planes on

the backpanel and daughter card, respectively. The signal carrying contacts on

25 the daughter card and backpanel sides of the connector each have a mating
grounding post to ensure reduced cross-talk between signals transmitted through

adjacent contacts.
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to and receiving-type interconnect conponents into contact with each other
so that electrical signals may be transmtted through the interconnect
conponents. In a typical interconnect system a plurality of individual
conductive pins are positioned in a grid formation and a plurality of

i ndi vi dual conductive sockets are arranged to receive the indi A8UHROR ns,
with each pin and socket pair transmtting 15 a different electrical
signal. Conputer and tel econmuni cation afplications frequently require high
density interconnect systens for transfe#ring signals between backpl anes
and attached devices, for exanple daughter cards. The high speed signals

t hat are tranBdckpromdd bfithedgbersioah i nt erconnects are susceptible to
cross-talk due to the 20 signal speeds and proxi mate | ocations of the
signal carrying CQHGHﬁkﬁﬁﬁwﬁﬂhﬁ&ﬂﬁyﬂ&ﬁsgﬁ&h&ﬁgﬁﬁkﬁoﬁkﬁhméﬁﬁﬁki%m&hﬁgtr'Ca
i nt erconnect systens are characterized by the inclusion of a |arge nunber
of i nt er conneae usashipo interconnsating elsctricaliing etectypmic|systeraa and3goraednentst ilon,

hi gh-density electrigal .interconnect s ens. hav reater 25.nu r of
Comnect i ons i Sy (Sl SUERRREL S0 MG ol PR TraBRithaRE
systens. Bhe iated¢dnnéétgBampdeinglS sasts asi at edndiictite Npigh-a@@NaI taceiviigetypennect

systens allows such systens to transmt electrical_ signals at_ higher
speeds. BecauBEr¢RIAETt FOMPPBAYNHEA a8 AtcoBHICENE Spvkeht Inathasectypesafeslectiedui r e

hi gher circui; L h 1S | [ o]
Comnector  suchereRks! S Ghstols jieRERfed R 1§ ALEHARRRES by Sushliné o

i ntroduci ng cprojstidtypedimertandebie cdmmpandry wito tthe wtenmis-tpad listecanneced by
such interconnect systenp.. Several hi gh-depsity electricgal interconnect
systens have $EHPD top%ggdn%e&‘é‘m bringsHhAg go %EY%E%IHOP%O%J&'SPWJSF%'WRBS.

5, 575, 688; ANty @ééviﬁgf%pe-rﬂl?erg@lhﬁ& D cﬁ(ﬂé@%ﬁ{ﬁo é)n&HPGritEYeﬁél?Bﬁlef So it the

hi gh density has the ni ficant drawba I nduci ng cross tal k between

si gnal cont acdlectiied aignelstthay bé ¢pandmitted throvgh theantsrawanéoy copporents. Chogs t al k
i s undesired si l.Ls in an electrical, circuit .a r.esul f caoupling
betvieen tr ansiPOa dietsopagH ¢ botehy 6 pfad o SRy Bull” tinduedve ity g i gn
density el ectgdsiined i £EFQ @ eHtion MEd @ PlirARly JTeAMGRISalUonBhdtiVe RBEIRS 48 0SS
talk | 0 between closely spaced el ectrical signal contacts. Sunmmary of the

| nvention |t arsnged ey seeve thedndiyiguakbpingfwithheachmin ant sdcketensin ansmiftipg ovi de a
hi gh densjty g}: L cal. i nt nnect systemthat reduces or elimnates at

t he desirg% t%%@%ﬁ%@gggﬁcgﬁgéggcross tal k between cl osely spaced el ectri cal
signal contacts. 1Gothputes addoiklesmotipiationnfapplictiphe Taqtiedtiv estjuire nhigh
provide a high density electrical jnterconnect, systemthat i s cost

of fect i ve 1o GHGY ARIETROBNGEH FYHES 0 dran B sien@n betwesns byckplageheRdr

obj ect of theyprrsLAbviédY Bt &AMpld dRIgAYer drdd. MTEO hiPNGIebd signals that are

transferred through such interconnects are susceptible to cross-talk due to the

20  signal speeds and proximate locations of the signal carrying conductors adjacent
to each other.

High-density electrical interconnect systems are characterized by the
inclusion of a large number of interconnect component contacts within a small
area. By definition, high-density electrical interconnect systems have a greater

25 number of connections in the same space required by lower-density interconnect
systems. The short signal paths associated with high-density interconnect systems
allows such systems to transmit electrical signals at higher speeds. Because
modern telecommunication equipment and computers require higher circuit

densities, there is a need for interconnect systems to connector such higher



el ectrical interconnect systemthat uses nultiple grounding nmethods. 20 It
is a further object of the present to provide a high density electrical

i nt erconnect systemthat has a central ground contact. It is yet a further
obj ect of the present invention to provide a high density connector capable
of being press-fit into a circuit board. The present invention 3$/H/2 an
el ectrical interconnect systemusing 25 nultiple groundi ng nethods to
reduce or prevent spurious signals frominterfering with high density
contacts carrying high speed transm ssiohs. A first connector includes an
insulative pillar partially surrounded by a plurality of signal contacts. A
ground cont acdenkisy airclisawhil@ avéitinigl ivitrbdiige dross-taltkk dut he thendedsétyiofehei |1 ar .
A second 28/ 10/ 2002 4 connector includes a corresponding plurality of
f1exi bl e si grdgnat pathsearsied by syt iNCECORNEH SYRRMS| gnal contacts adj acent the
insul ative pillar. 0 . ' r ct for
receiving the grousne %éﬁ%c?&gﬁgg Ebgﬁi(% éﬁé@@#ﬁ@ﬁ%ﬁ?&ﬁ%@g@%ﬁ&)ﬁ@oﬁ acts
provi de a fi rsuch a®ethoed distlopedin UiSnFaengNosIrtgS 15688 dnd 5,638 . STlspmajopus

signals fromentering the signal path. An electrically conducting shield is
Tocat ed odt s HEVPHE %sgﬁ%ﬁyswmlaéﬁagt ’é'ﬁﬂtdﬁ%ﬂmaéttheaﬂam ﬁ@téé%‘ﬁ’gk of _
connectors ari‘ﬁgﬁ@ﬁ@&%ss-r 0k Bdtivedn SR RGHREL bOGLMORS simAEHRRICt ¢ Esdly OVi des

a ground path between the first connector and the electrically conducting
shi el d. Advarspacsou€lrgss talkeisehedesired aignalstier aoaleefricals yis¢wdimas anressle of wo
groundi ng 10 nethods which are part.cul a ijiportant Jd.n.a hi hﬁ’g@ ity

ol otri cal | rGPEOn RS faraRe e PE e T e L Pl dBety RAHER anc
suscepti bl e t@enBiey Peciiiéhl OlnR@EonRBT bydtin Sthah déduces! PR SAindindtedt d16¢s eflkect s of
the present invention are achi eved by an electrical interconnect system

i ncl udi nglta fhetweenctlessly spaa¢d eeciriea isignaleontasty. a 15 plurality of spaced
apart sets of electrically conductive contacts. Each contact set has
multiple sig m&g&t(ﬁqﬁgln%g%&d outwardly froma central ground contact.
Each of the ground contacts f1as an end for contact with a ground plane in a
first printed circyit .board and a c ector end. Each of..the.signal
contacts has a car lsemfr%é?e’ 8‘63‘?13830%%? Pnr.eﬁenéi"bvr‘?ﬁlOIbg’tlﬂoyquetaﬁ’éé’f ??’é‘ttypri nt ed
board and a cQenged OintedBnned? skRRnE! M6t re@@es | bf CARRARRS ! atS UEE Eesireg! udes a
second el ectrical connector having a plurality of spaced apart sets of

el ectrical | y anseissianspeeherpssctakk betwiesn ctesalyaecasaledizenl pighaliqentacsi gnal
contacts spaced o r di r ntral gr. . cont act . i RS or at
| east partially sﬁ\ﬁ%&ﬁ t}sﬁe{ ﬁgl@gfgﬂfr%éﬁ E’%rs%rgnlgy%glr? atgtgréﬁfge%lhi p#%n%}st?’gnal

contacts are gpafied intdtcoRdiatt Yystdd thdt Recdsbstit@iveito nlaatficiite hiereliablengl
contacts has 25 an end for contact with a ground plane in a second printed
circuit boar d°PERHO8- connect or end. Each of the signal contacts has an end

for contact with apsi ggaéfnf)ﬁé} Bbie@t 5@&@?&9&%&&%@ Spewi&yhthigp@éxgi@nd a

connect or end. V\hen't rst electric connector mated with the second
el ectrical coslestdeadintetchenegt systesh thehoses niliiple ghwndimganethalsect ri cal

connector_and the fi.rst.electrical.connector are.in ..28/.10/2002 5 contact
and the s%ognal con é?:tasfufthert ﬂ%’e?ti ?fs eeRTS%PEfocgfové‘i)enﬁ&ébfielghté ‘iqﬁcén cond
el ectrical coRpReEdnBEctayftemnhf A AGéntral ground contact.

It is yet a further object of the present invention to provide a high density

connector capable of being press-fit into a circuit board.
The present invention provides an electrical interconnect system using
25  multiple grounding methods to reduce or prevent spurious signals from interfering
with high density contacts carrying high speed transmissions. A first connector
includes an insulative pillar partially surrounded by a plurality of signal contacts.

A ground contact is at least partially located within the insulative pillar. A second



The foregoing and ot her objects of the present invention are achieved by an
el ectrical interconnect systemincluding a first support el enent having a
first 5 plurality of electrically conductive contacts secured to the first
support elenment. Each of the contacts of the first plurality of contacts
has a substantially freestanding, flexible contact section. The&3tdhRRk
sections of the first plurality of contacts are arranged in a first array
of groups of mnultiple contact sections positioned in rows and colums. Each
of the contact sections of the first arrdy has 10 a contact surface on one
side of the contact section. A plurality of central ground contacts are
each secu (r]I ed doanédier ih?ludéhs £$mmp¢nd?i@pilarxﬂityam?ﬂ@?lslhrsigﬁaleﬁnbﬁtsvfegmaang
correspondi ng grqup.of the first plurality, of elecfrica conductj ve

cont act s. Thewgll‘ thet signah contagts é?ﬁ‘i‘égle 195 ative, Rlﬁ@} udisssegondeeqsmactetglsor ¢

el ement - havi ngoapd HpRkhd Xofther 7 HolhiienB o HaooRfakABEE i) doBand
columms on a surface of the % secon pport elenment. A second plurality
of el ectri calThe gromaticdritacts prwidect Srsamettmdafrpeavidingtangrosel path te ugainoe t

el ement. Each of, the contacts of the second plurglity of cqntacts. has a
contact sect i@ﬁno%%ggag%%rgg{erggy}g tg‘ﬁ§l%‘\al PR %c%?ﬁir‘élur%n ?‘i’m@f&t‘g‘it acts
are arranged ik Ty @Ateduliidt REsBallonH R REerOhe HrstlaR@ e {BbHd ERRbAGE SECT T ONS

positioned around a corresponding one of the insulative pillars. 20 Each of
t he contact smated.orBheofirst lsenmastsrideladesay nnensbes whioh providesr 4 @r@indnpatine si de

of the contact  sectign. | urali of ceptral, gr.oynd contacts are, each at
| east parti alctﬁt/wfe&aﬁgd @FF hicﬂ"%eci%r .reg’éipoﬂ’ﬁi n%]e(fqﬂgéﬂﬁ'at F_ uﬁ‘i“fg ar .le“:i:c_h

group of contA&gdans@ebusdy)Stier electritel fihtekbnRdct aysRie caNiided wredgrbandifggei ve a
correspondi ng si n%lne one of the groups of contact sections fromthe second

array such t Haethogihwhich genparticyardy, gnesirtaabin s bighglensifyoslectriead anterseneest ond
array is recej 4 1 hi hn ; t
sections f ron%y%lt%gl M‘%@ttﬂ%r%?lgtgé,tg ggegﬁgig%?%a%? g%ﬁé £ %%gptg?ggcgg%lg%gn(?gg%?secti on
of the first spuriays dggmflacts a correspondi ng one of the contact surfaces of

the contact sections of the second arfr ay and the 28/10/2002 central
ground contact in iEe;idRdupthes QPJCEJ‘iS!‘PthecBWE%t@V%{lt’QBr%ré KIFhPYoAR of the
central groungeQoi aGtefconfiB& §RIRIThAGIARD HritelleQRLACEshneEof HayiREesent
invention are achieved by an €lectrical Tnterconnect systemincluding a
first el eGtripatalityorfrepecairapatisetsf aletrizally apndugtivd cayante Eapaontasetes of

electrically ,conductive cagntacts. Each of t ontact sets has outward
contact s spaci ‘GRS GG OGS ses aputiibaEPR Exentes SpAeT canrs
contacts has Bdth&Tdhd Sfouf@RbMaéts Wad An and foronfatd wited g%ﬁrfa(tjwhnéomad firstnd a
connector end. Each of the outward contacts has a card end for contact with

the first priByinef eiscuitcbosrdiand & spnnestos endnfachrokthe sigmakeandacts kagia eastnect or

has a 1o pl urali r i I (o) 8

cont act 5. "Eacid! efli-ABRREE SRR borf e R b6RY oo BOAMEN g,

out war dl y20f r Chhecelestrital ahterconherc systohm inchgies atevondteldceival cqpmettonhdwngar r ounds
the central caqntact and nultiple conptacts spaced outwardl romthe

i nsul ator . oy bty ?fﬁwaee@rﬁnamS%&%ﬁ&t@aﬁ%gﬂﬁw%%@ct& AP 5t o
second pri nt eghs GhilblolsiBAREh A AEPBRSAIA 13Afla cEAEN ffundRohiaer, oM var d

contacts has an end for contact wth the second printed circuit board and a
connect or endnsuNfenattlbast pantigly sbreainds thel cenwairgseuns congachantdeduliptasignad second
el ectrical connector, the central .contacts,in second el.ectrical

connect or and DTG StovEt Ty FOBLIREEINot. 8 R GG Rl Bhlr-BRes out var o
contacts isn tdiedd fortcoBla®E withCbroufd peedn Agdohd frifRa WidurtIbRetd hkiph
connector are in contact. 20 The foregoing and other objects of the present
i nventi on ar econppgter,end. pachnotethe stgnpk eantaghs Bascamenk for pBtaghwith @ ignahg a
first electri . j4Nn . ral iy a f
electrically Igagéléﬁgwg%%gé) ?%\éﬁltds&r elatc &5 ab & g%nr{]t%g}?f%g%t g\%hét%%%tuﬁfsypl e

si gnal cont acdlects@dcaaneuidrnar sihyed fwitiintie sesohd adlecti @l rdnsdetae] the paohd of t he
ground shi el ds has an end for. contact vvithrg gr(tzund plane in a 25 first
printed ci ¢ cLOPtASEiR b prsond ElSHIRSEL nERIRE anedBn DY eleaica HAECIELHEARt s has
a card end for contact with a signal path in the first printed board and a
connector end. A second electrical connector has a plurality of spaced
apart sets of electrically conductive contacts. Each of the contact sets
has nmultiple signal contacts spaced outwardly froma central ground shield.
An insul ator at | east 28/10/ 2002 7 partially surrounds the central ground
shield and nultiple signal contacts are spaced outwardly fromthe

i nsul ator. Each of the ground contacts has an end for contact with a ground
plane in a second printed circuit board and a connector end. Each of the
signal contacts has an end for contact with a signal path in the second



5 printed circuit board and a connector end. \Wen the first electrical
connector is mated with the second el ectrical connector, the signal
contacts in the first electrical connector and the second el ectri cal
connector are in contact. The foregoing and ot her objects of the present
invention are achieved by an electrical interconnect system i nQ834H/2g02
first electrical connector having a 1 o plurality of spaced apart sets of
el ectrically conductive contacts, each said contact set having multiple
signal contacts spaced outwardly fromeath other. Each of the signal
contacts has a card end for contact with a signal path in the first printed
board and a coRRRCCHRT tiRNdgndh GRERRinethecirkt SlattricslndiRatabr hab tie fcoid@l ity of
spaced apart sets of electrically conductive contacts. Each of the contact
sets has 15 relgothigal eonsieglon prednspfeets spaced outwardly from each other. An

i nsul ator and the | &1 I ON C r twar.di. efrom
Each of the si gnal%o%r?k eggfn sgs rgls&g%r @ﬂ%égth%dﬁ?%gﬁ&&mg?tﬁdﬁa;{%iagirlféy&gg‘{r hin
the second pranndledricl rigteidontisrd s gstan dneludiag nefirspsuppod . eldn@it anigigshfist d i s
positioned in_ at_ |east one of the first electrical connector and the second

el ectricaP c dRpaktyoet el?ﬂécﬁ}yo%’du%tﬁ‘ieeqo&tqcés spgutsd dp tﬂileo_ﬁésél S%%%@_ﬁmﬁ’ﬂﬂ tiple
signal contagigy Yefle tdGlls" tﬁfl tfid St 'p‘f@rhlit?oﬂf‘ec%&&s' fadTR! %s\'%nﬁ@ll} he

second el ectrical connector, e signal contacts 1n the first electrtical
connect or andrdchtandiagofiekilsk eontactcattianoriftecioatactseetions afdhn ficst plusility bof ot her

obj ects and advantages of the present invention wll  becone readi]
opbarent o (ROEESSHE HEREED Ip o TRTC AF4YD Y TR o) B Onel Seftiots

description, 2inMied fi Pwshad RBERARE! BHcEMRAL LoRA: Se@font BEthHe QUG hadl €
shown and described, sinply by way of illustration of the best nbde

cont enpl altted afontast syrfasg oonetsits af theermitash secionwidl plusdity ebdantrebiground

invention is capabl e of .ot her .and, different epbodjnents..and.ts several
details are ccé)Bgﬁ Seargfea%%‘?cflfeggtf’iqgﬁéir?tr?ueg‘?rf 8@68{)3‘?&33%&?%@3ebce%‘g?enaﬁ'I

Wi t hout depardoki@gpdntiHE drbep bNthe FirktPlurahGCoTTeléchidally cofductive 284ta&ls.2Ph2 8
drawi ngs and description thereof are to be regarded as illustrative in
nature, and rib¢ctrieal rigtareqnaesty system j iaplugdess @ serond nsupport helemerinhAY8E 52 The
present inventi I Se i . | js,L ati on,
P the. 1 gur dubtl G Inshibe BHEL BranB ifho i BIEL Bunfil i burBiep drThi 2, | 2
sane ref ersencecondrsnpport diegicin aA sevoad phpalits efitlettricall ytenaotiw dontastsghhout and

wherein: Figure | Ais a perspective view of backpanel conpector used in
the 1o el ect rieedrd iAtBF SSFfTc FURPOEL %lﬁma%tcoﬁag}h@?ttggt%taﬁwe%fgﬁ}e P40BNt i on;

Figure 1 B i lﬁ‘raﬁ§f SPESHANE hYd §WoRfactsdANINTISe &Rl SQRBRELOthdISREnd N the
el ectrical interconnect systemaccording to the present 1nvention; Figure

2A is a perspdenlieot/ covad$ age prajgedtinrygsesadmplay afsgrdupsof helegsiciopanel

CONNetor 19 RlAHLG AR bifoR RER | YemiSHif oh¥SrRLLRGL N9, ARRE™! T €5

20  Each of the contact sections of the second array has a contact surface on one side
of the contact section. A plurality of central ground contacts are each at least
partially located within a corresponding insulative pillar. Each group of contact
sections from the first array are configured to receive a corresponding single one
of the groups of contact sections from the second array such that, when each

25 group of contact sections from the second array is received within a
corresponding one of the groups of contact sections from the first array, each
contact surface of each contact section of the first array contacts a corresponding

one of the contact surfaces of the contact sections of the second array and the



Figure 2C is a perspective view of a projecting assenbly having signal
contacts of different heights; Figure 3Ais a front el evational view of an
el ectrical contact for the 20 projecting portion according to the present
invention; Figure 3B is a side elevational view of Figure 3A; Figure 3Cis
a cross-sectional view taken along line 3C-3Cin Figure 3B; FiéﬁﬁHWQQQZS a
cross-sectional view taken along line 3D-3Din Figure 3A; Figure 4Ais a
side el evational view of a central ground contact post used 25 in the
projecting portion in the backpanel connector according to the present
invention; Figure 4B is a side elevational view of the central ground

contact post whtrhl guoued doktact i helifdul4iB2 Hlldri QutaetsBAcdresporidafy @leost the ew of a
base portion of the backpanel connector according to the present invention;
Fi gure 5B i s ¥nHakgrowid,$oRtacts ew of an al ternative enbodi ment of Figure 5A;

S Figure 5Cis a sjgle ' V] 3 the: anel
connector to Figure SQ?é@;{ﬁé@%Eeﬁ glﬁgayﬁg)ét;\Fﬂaé?pgreﬁﬂgﬁg\%v&%%rp%epag&te?ﬁggf t he
backpanel comededricadfintergunect>4stefa moludinfgF ifsstaslectii¢ad rogankciirevavafg a

PO o o L R KRPcl OBRSCLE" el SO 2Pl FOES Toch® 1 &
Por Dt e A A o LA gt 10 <
arrangenent off thbependeal sordaads has an end for contact with a first printed circuit board and
a connector end. Each of the outward contacts has a card end for contact with the
first printed board and a connector end. A second electrical connector has a
10  plurality of spaced apart sets of electrically conductive contacts. Each of the
contact sets has multiple outward contacts spaced outwardly from a central
contact. An insulator at least partially surrounds the central contact and multiple
contacts spaced outwardly from the insulator. Each of the central contacts has an
end for contact with a second printed circuit board and a connector end. Each of
15  the outward contacts has an end for contact with the second printed circuit board
and a connector end. When the first electrical connector is mated with the second
electrical connector, the central contacts in the second electrical connector and the
first electrical connector are in contact and the outward contacts in the first
electrical connector and the second electrical connector are in contact.
20 The foregoing and other objects of the present invention are achieved by
an electrical interconnect system including a first electrical connector having a
plurality of spaced apart sets of electrically conductive contacts. Each of the
contact sets has multiple signal contacts spaced outwardly from a central ground
shield. Each of the ground shields has an end for contact with a ground plane in a
25  first printed circuit board and a connector end. Each of the signal contacts has a
card end for contact with a signal path in the first printed board and a connector
end. A second electrical connector has a plurality of spaced apart sets of
electrically conductive contacts. Each of the contact sets has multiple signal

contacts spaced outwardly from a central ground shield. An insulator at least



15 central

ground contact of Figure 6; Figure 6Cis a side elevational

Vi ew

of a flexible beamcontact of Figure 6A;, Figure 6D is a side elevational
view taken along lines 6D-6D in Figure 6C, 20 Figure 6E is a
cross-sectional view taken along liens 6E-6E in Figure 6B; Figure 6F is a

cross-sectional view taken along |ines 6F-6F in Figure 6D. Fi g#8&l0720
view of a stanped contact frane before insert nolding;
view of a left wafer assenbly according to

si de el evati onal
Figure 8A is a side elevational

a

25 the present invention; Figure 8B is a/top elevational view taken al ong

lines 8B-8B in Figure 8A; Figure 8Cis a bottomplan view of the wafer

assenbly of Ragially SAcduakenhalcenttal ldgrowsl SFeldCardnndultiple sighll contd@5 1dé 2002 10
Figure 8D is an expl odeij gart'al, p rspectév$ view of the left wafe
Ly ol

assenbl y and SPASIRHYaY

perspective VigaWcPlith aPrQindpise ih s@@&rﬂgﬁ’ﬂn’ﬂ&i Gehftboasi drld £Rhe@feddo0d
5 Figure 107 s an enl arged per I

encl osur e;

pwrthe insuiatart the; gaped epntacts;hasam 3

spective view of a slot used in

ret ai ni ng t heEashfoftheasgmaibiodntadtohas dvood fencdmau vath Fsigual gathlinitbe sacord|l ar ged
per spective view

encl osure;® FiRJit %%&%ﬁl?ggj %‘?fﬁa3’8‘&%&??%3&%6“?@%3&8@‘@%@&%%@%&%3&hOOd

present 10 i n¥@e4 ik the second electrical connector, the signal contacts in the first

10

15

20

25

electrical connector and the second electrical connector are in contact.

The foregoing and other objects of the present invention are achieved by
an electrical interconnect system including a first electrical connector having a
plurality of spaced apart sets of electrically conductive contacts, each said contact
set having multiple signal contacts spaced outwardly from each other. Each of the
signal contacts has a card end for contact with a signal path in the first printed
board and a connector end. A second electrical connector has a plurality of
spaced apart sets of electrically conductive contacts. Each of the contact sets has
multiple signal contacts spaced outwardly from each other. An insulator and the
multiple signal contacts are spaced outwardly therefrom. Each of the signal
contacts has an end for contact with a signal path in the second printed circuit
board and a connector end. A ground shield is positioned in at least one of the
first electrical connector and the second electrical connector. The ground shield is
positioned between multiple signal contacts. When the first electrical connector is
mated with the second electrical connector, the signal contacts in the first
electrical connector and the second electrical connector are in contact.

Still other objects and advantages of the present invention will become
readily apparent to those skilled in the art from the following detailed description,
wherein the preferred embodiments of the invention are shown and described,
simply by way of illustration of the best mode contemplated of carrying out the
invention. As will be realized, the invention is capable of other and different
embodiments, and its several details are capable of modifications in various

obvious respects, all without departing from the invention. Accordingly, the
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Figure 12B is a side elevational view of the cover of Figure 12A; Figures
12C is a bottom plan view of the cover of Figures 12A;, Figure 12D is a
cross-sectional view of the cover of Figure 12C taken along |ines 12D 12D
in Figure 12C, 15 Figure 12E is an expl oded perspective view of the
daughter card connector with a cover plate; Figure 12F is a per28pdy2002

vi ew of the daughter card connector with the cover plate; Figure 12Gis a
side el evational view of the cover plate positioned within 20 the hood
enclosure; Figure 12H is a perspective V8 ew of the backpl ane connector
havi ng keys used in polarizing the connector; Figure 13 is an enl arged vi ew
depi cting a pirawREhiafg desdiiption theédTare &CBé Yrdey a3 iNestativé NYn@ard, had
according to the present invention; and 25 Figure 14 is a side el evational
cross-sect i ornaas E§trgpye-cal enbodi ment according to the present invention.
28/ 10/ 2002 11 Best Mode for Carrying Qut the Invention Referring first to
the drawi ngs, Figures 1 A and 1 B depict a high-density electrical

i nt erconnect system 30 including a backpanel connector 40 and a daughter

card connect dBridDescxptiah afgh¢ Drawiagpr esent i nvention. One side of the 5

backpanel connector 40 is nounted to a backpanel 42 and one side of the

daughter card coOnnpkd @feséft invemium i dliserard dby Iidye bf GRashple) GndShetwby SO
that the electrical interconnect system 30 can be used to effect electrical

i nt er connect i lmitafonain the digureg oib he asrompaning drawingsgwhersinlements haviag
backpanel 42 an radl. nd a
daught er car %8 g?#]lg g‘f‘fg%lﬂgg é&éﬁéﬁ ﬁgﬁlé% %p 8§g g’?’ ﬁ%?ﬁk@gen%lgmgﬁa{% Q%g){lgé)oﬁl ? g’é?at ed,
t he princi pl esh@tint he present invention can be applied to devices other

t han daughter cards and backpanel s .and, suc e.only used herein for
descri ptive pur posidgurerhp 1%)@61%?@"“?’?1%%61?&%%1( e¥§ﬁ§?eé?t(€o‘|‘ﬁ‘7gc‘f‘itgﬁ

e G L
hori zont al ori ent afFigore 1B is a perspective view of a daughter card connector used in the
electrical interconnect system according to the present invention;

Figure 2A is a perspective view of a projecting assembly used in the
backpanel connector;
15 Figure 2B is a perspective view of two projecting assemblies having
different heights;
Figure 2C is a perspective view of a projecting assembly having signal
contacts of different heights;
Figure 3A is a front elevational view of an electrical contact for the
20  projecting portion according to the present invention;
Figure 3B is a side elevational view of Figure 3A;
Figure 3C is a cross-sectional view taken along line 3C-3C in Figure 3B,
Figure 3D is a cross-sectional view taken along line 3D-3D in Figure 3A;
Figure 4A is a side elevational view of a central ground contact post used
25  in the projecting portion in the backpanel connector according to the present
invention;
Figure 4B is a side elevational view of the central ground contact post of

Figure 4A;



15 although the invention is usable in any orientation. As is |later

descri bed, the backpanel connector 40 and the daughter card connector 35
each include grounding neans to avoid cross-tal k between signals carried on
adj acent pins and the introduction of other spurious signals |§t82 t?&
signal path on either the daughter card or the backpanel 42. 2 02
backpanel 42 can be fornmed of a conventional nmulti-layer printed circuit
card having high-density electrical signal paths (not shown). The backpanel
connector 40 includes a body 44 having S1de walls 46, 47 and a base 48. A
plurality of upstanding pillars 50 are fornmed in colums and rows in a 6 Xx
6 grid array for digwersiAeRGeopplwn view wia tasspstion @f it pekpaehcamectoe used.
For 25 exanple, a 6 x 12, a 4 x 6. .and 4 x 12 are contenplated. The 6 x 6
grid array i SSCPdEetoithe RIBENhBVEB® al direction than in the height
direction as depi Gi; i i i i :

| ongi tudinally exfﬁg%‘gﬁen% lr:?eztggétﬁr%pb%gﬁgﬁﬁg%ﬁﬂggﬁaggb?glbgﬁﬁgel?’?g}o Fé rr? ace of
the sidewal | 3. The plate 53 is press-fit to the ground plane in the
backpanel connectar, 40._ Alternatively, the netallic plate.53 could be 28/
| 0/ 2002 12 for rredolfigu@psr(ﬁd Agt el@Y"é%’P?‘i EISWI?/‘}@‘GWHB?‘itheOQa’ﬁtI?% PAYEY t hen
connecting saBnlQorlthFigh@9Ad pl ane in the backplane 42. The sidewall 46 is
thus effectively thicker than the sidewall 47 to provide polarity as

di scussed in det aiFigtrel 5Bwis an erhaygerhviewi oft a/pertivn of thesbaskpmeh cenngetor of ed, any
nunber of pi Il;.ars an be used. 5 The backpanel connector 40 incl udes

nul tiple proj ég't’rler?g"assenbl i es 49 which include the pillar 50 and the
signal contacts 5%iglhRPE RfantdhtargédyietdMPp@Ess 6P khieBackpael demedist bf pl e
sets 51 (Figure 2A) of projecting electrical signal contacts 52 arranged in
sets of fWur FEHew@sd;a central insulator pillar 50. The body 44 including

side walls 46, 47 ﬁl%?re%slgflég%sgggctﬁ)n@ &&OEJ@L alo}ﬁ%"l'ﬂn@% 915—5Pii}1 %1?% .is 1o

preferably nol ded i fAtegra roma thernoplas pol yest er s an

el ectrically non- chipale®@A e peratiive view @f aavaferlassenable eétained in a stifferepnnect
system of the present invention includes a plurality of conductive contacts
arranged in g6ofdInEdp thepresenh HyeRt group is arranged in a grid of groups
of contacts to fOrihae0fs & AHoANIRTRNN TRENoOEP HRadgtnRtht 6P BAMELE YRd
contacts may constitute the conductive section of a projection-type

i nt erconnect eotrplgrewmtd ¢dmgect oEFigurefG;gured for receipt within a

correspondi ng receL.vi ng-type .i.,nterconnect co nent whi ch incl S a
plurality of cond%ﬁ@%ébéaghﬁld&ﬁgvﬁﬁlqn@fHla?f’”i ﬁ@?x@fc%eaa} 8%acgf°¥§e6$%ﬁﬁcti ve
contacts may ggnstitute the conductive section of a receiving-type

i nt erconnect conponent configured to 2o receive a correspondi ng

proj ection-type i nfigugdiihdte sidelevasional vipw teksidaleng Jiaeh BRND datFéewet h t he
conductive pogts when a projection-type interconnect conponent is received
wi thin a correspondi ng receiving-type interconnect conponent. The groups of
contacts @re arrangigore 6 it @QWoss3ectivnblview tafenral@gdieng 6BLE infFiguatta8et S,

there is a set of four signal contacts and a central ound _25 contact. The
proj ection type i nfigrEtHEACressIpdIonal viewidepa 1’6’8?1%@'&#(5? Figyye gﬁcl udes
projecting type sigoale £994LaG4S cRVSiGhal Q&R VENTsth¥P&l I6RUA0 AR IREIre The
receiving type interconnect conponent (daughter card connector 35) includes
recei vi ng typieset gobding;ont acts and a projection type ground contact.

28/ 10/ 2002 13 The ]gli |l ays.50 ! ea&ch pol | 0\3( nﬁ hz%ve a rlf)alct an(ggl ar,
exterior with surfa&8E By1s Fyde gevaygial PEy QLA H 4 TTA580Y B8 one of
the four pyoj@ebhidlentsh@md@bncontacts 52 abut the surfaces 54, 56, 58, 60,
respectively. The surfaces 54, 56, 58, 60 are each oriented at

approxi matel y 45 deigneses isal tap plesatianal viewdpkgoadonedimss 86;8Bin Biguigeifict ed i n
Figures 1 A and 1 PlgurAeSBCd & k?ottt%gn Ilalgn Gl S me @vaférqgse%rl; 8FBiBure 8A taken

along lines 8C-8C in Figure 8A;




54, 56, 58, 60 each include centrally located i nwardly extendi ng recesses
63, 64, 65, 66, respectively. Advantageously, the recesses 63, 64, 65, 66
are sized to accept |ateral edges of the signal contacts 52 to prevent

| at eral nmovenent thereof. The projecting signal contacts 52 are
electrically isolated fromone another by the to base 48 and t R8/KV20Q% 50.
The projecting signal contacts 52 are inserted through the base 48 as
descri bed bel ow. For each pillar 50, a central ground contact 62 is
positioned in the hollow pillar 50 and il§ electrically isolated fromthe
projecting signal contacts 52 by the pillar 50. The daughter card connector
35 includes a pl urkgurey8bfiswai ekpladed pattiab petspedtivec aiciv ofnthedefdwhfer a hood
encl osure 72. The hood encl osure JZ is made of non-electrically conductive
materi al sucPssEnRly apgihsicsater grogat gREAEPOStas depicted in Figure 1 B, there
are six pairs of Yﬁ@% 23 96 MRl ok Jerr?%@t‘i‘\tb NeW 1% stdtuse@ i reblinin@ WAt S 74
for a total of thirty-six sets of contacts corresponding to thée thirty-six
pillars 50. Thiffenafand hoed emddbsuess 70 are hel d together using an electrically

20 conductive stiffener, 76 which is al so.connect gd t he, hood encl osure
Agebe Fa sl vt imping th

72. Each Set of cdi&¥&t'Q #an; CISRRTHVH S © hithunsg hepe peam
si gnal cont acksfer Rséhibly46 e hBs@BRAESGE; ons for mating with the projecting
signal contacts 52 of fhe backpanel connector 40 as described in detai

bel ow. A central drigund Icisranaetlarged peBpedtive poew tdepicting temnwater lagsapdtlween t he
four beam signal CFntaﬁ%§ 78 2 fPr mating with the central ground contact
62 in the bagﬁﬁgﬁgal e BRod@clqspre, y al't er nati ve arrangenent, either the
central ground corngiggle 62408 4 hep G Wadw WToANGvaOBEREdin®ast th8Opreednt be
omtted. Either the remaining ground contact 62 or post 80 woul d then
function s angemd@Ad shiel d. Spurious noise and signals would be carried by
the contact 62 or . r i : 0/ 2002 14 in
ei ther the backplgﬁg&%fggfgggggﬁﬁéﬁgggﬂg&“%ﬁgggggﬁ%gfﬁgypgg%% t he ground
contact 62 and t heFigmes d2C ipDBsttddd plaauwiay bftharcoedrgd Figmest I2at; t he contact 62

and the post 80 do_not contact each other, whep the Con?%ﬁtor%8§h5 40 are
brought into the nHEws Ldhds fiwess-seeiiqnal yiewaAhdhe cost T BTG IZinHKEBNt act
62 and the c : . upctiren as ground shields. Each of the wafer
assenbl i es 739%%%%F?§2? ggig}%? eI%%?rically conductive contacts 78 which

i ncl ude flsexi bl e bEigme 1280s aiPexfledallyeyspettive view of thel dapghteheardwadrnecios an
insul ative mategri al th?rqnplastic pol ymer (Hoescht Cel anese 3316). Portions
of the signalwggﬁfgg?gzﬁ% bend away from each other to receive the 1o

proj ection-type i mi%ﬁ@qrzm:eieta [SRIPRENR NieW dflthé didiit&RALRE chifiewoe Withnie

fl exi bl e beans. Each signal contact 78 nmay be formed fromthe sane
materi al s use®veopPla€ke the signal contacts 52 of the projection-type
electrical interc t 0, - =t 78 Ry be
formed of berylli ﬁﬁnﬁﬁ%p‘&?@lﬁ@%ﬁsﬁﬁ%?‘eﬁ?%ﬂ?e Gt é’?“%éf’&gﬂ%“égaﬁ?ﬁgl | oy,
and pl at ez withBhbddendissues; pal | adi um or nickel at a selected portion of

t he conductive beamwhich will contact, a copductiye post of the

proj ection-type i ntigredthbista %?ﬁ?ﬁﬂ‘é“n’t’lveéf?FR? EéC@¥W&PPWTtW@g keys

i nterconnect GQARP Qﬁﬁh?ﬂk@%ﬁh&ﬁﬂ-“‘thi” t he receiving-type interconnect
20 At i N

conponent 35. ernatively, instead of contacts 78 and 52 carrying
signal s, these conFigetes 152is #8 eobogad biswusistlictisg o puejdelingngortioa beingact s

62, 80 could canré*ﬁi?nals. Thi s alteépat'%ﬁ arran enept,haﬁ t he

di sadvant age SFEEEH PY T FCTVERROT AP IR BB E IRCR Bt ™  he al ternati ve
arrangenesy woul d Rigfeodf s hheddelel ftidiBN e sSbedtionxdfadn bpficil Gaibdditherdevi ce.
This alternative arrangenent can be 25 considered as psuedo-coax where each
of the centra%wgﬂbndmtg%m@yﬁﬁg“@@wvhct i s surrounded by four ground
contacts. Because each of the signal carrying contacts is not surrounded by
360 degrees of ground, the arrangenent is considered to be pseudo-coax. The
center grounds 62, 80 could be replaced with optical interconnect devices
(Figure 14). Also the central contact could be replaced by
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28/ 10/ 2002 15 shi el ded coaxi al cable having a braid. The braid can act as a
ground. The center post can be used to support an optical fiber which can
be mated with a correspondi ng optical fiber in the daughter card connector
3 5. The ends of the optical fiber would be polished to optically transmt
a signal. 5 Figure 2A is an enlarged view of a portion of the

connector 40 depicting one pillar 50 and a set of the four signal contacts.
In Figure 2A, the surfaces 54, 56, 58, 60 of pillar 50 are depicted having
t apered upper sections 82 to facilitatelduiding the beam signal contacts 78
fromthe daughter card connector 35 onto the projecting signal contacts 52.
The proj ecti rBess MiidalforcCaityiag Subthellawmtidn rounded upper sections 84 which
further act to guide and effect a secure nechanical and electrical contact
bet ween proj ect I NOR &3l iSO AE Wawidgd, Fiklites PACKRIANE defiRNASGHRIerdly and the
beam si gnal contacts 787i n daughter card connector 35 en the elec¥r|cal

i nt er connect dgcttienh interepmned. system gOoimethdpigs e BRkpanep wonnéatoredo i andeach

pillar 50. Th ound .posts. 6 bg c nly ~5.caonnected to, a ground

Dl ana i thi n CHENShERPARNSHS S FRparing 8 Begmireat i@ | Br S5 2H8 ni o
ar e i dent iscal bakgart cdndkctbh ) Rehdittedad atbackpinkl 4Y shdahe sidedTahe §RIghRet s 52
and central ground contact 62. The different heights can provide for

sequenci ng ofcasbeamaestor Fois meunted to, a daughtescpidy(npf shomin) s¢ thas therrdgctidesht act s
52 in the backpl t t . i h
daught et car ¢ REARBeRSPIEEH (b b 16 BB eidohfcef PubEOMAClGn (Paifheb 1

can have si gnaimtesof alettsicdl3ignaBibeoieeilithé Bickpindhd ghd the daaghtencirdghery be
achi eved by var¥)i ng the signal contact 52 height within the same pillar

arrangenent . thepaskoapd capugcts 46; andraedayghtep sard coppgeiart3Smye snaethiogetdat act 52
i ncl udes t ' ' ' ] ' .

e modi St pocth b0 dpytag, S€ G i GERALk AYH| A he Bbjied tp

cont act portidavi®®s othfer dmnhdanghteu carily en badkpasels hipdvsudhnara opbysuded derenlj acent

t d i t with th il 70. . The .int i at t]. 90 is th
por 1o of  oabhapeBPEY: PHEo SR G rsesd T psE sBRelion dRHET ace
48. The pressiyf FiguROl ! HRNIAZHRY¥ L ARASARIAN diki BRSE stifighhdonddkr! NAs

28/ 10/ 2002 16 backpanel 42. "As depicted in Figure 3B, a round press fit
portion 94 exdepinied, fthe invensionnisedesedbert avithoraspest ©0ai orizontahrosigatatien

direction for_,securi,ng.the.projecting signal contacgt . to.the,base 48. The
i nt er medi St e %@pyéﬁbﬁheggwﬁtg ! I%s\ﬂ/%fre ! uqn[yg%%ené%lopo %‘é lgr%%tﬁrg H%Scﬁﬁ?o tﬁ%nt act
with a correspeRgineD @Hifidodsie 40 Naddehdaasghte: cAsl toiapiot 88 dadh Angude 3B,
the contact portign 88 has a flat surface 98 for contact with a

cor r espondi ngSrevnding means tg@veid qrpss-talk hehweansignals epapsdconadipgentpipseBd 3B t he
contact porti : : I | Sd: : cL: includ rved
cont act surfat?g 1?@(%‘%&1{%%??9@%&%123 dﬁfglg,élggwdé%?% gd‘41 P%?Féaggrog gi%e?Atng

depi cted i n Fdayghter 8d ot the bpclgmeelf42 portion 92 has two opposed spring like

menbers 104 depicted {n,to crQss-section .in. Figure 3D.. The. press-fi

portion 92 al so ha@lea{"l‘c(gai’ﬁq? ﬁﬁp‘c'ﬁ“t ?%ﬁorﬂ?g ‘?r;ti a %HY@IQPaIeIHBEYﬁé’?TeBlfu.lte'gfhe
press-fit pordiinr 8&dsh | gl Bénsity Plet g4l Wa]b%aﬁﬁeﬁlot Q@hbeh).pr aasfit
configurations may be substituted as required. Qther term nation methods
not descri bedbaskpanchegnigeton 4@ dnqlrdeseclatyatd/having side srallsAde 4hvodta baset hr ough
hol e 15 sol degg XR8P ub A RELHAG!BN:E KB6eh M SHIGQA0GE! ( GRTRABADE 40 1S
received within ‘atcorrespondi ng §REEPVI ng-type in erconnect conponent 35,

el ectrical sigihhsayfy doftvdnices Amyamdlimoand hew gridssttbin candid used. Farof each
projecting signal contact 52 thr ough the internediate portion 90 and the
cont act pg‘rt | Smpde, 316 Brldj ety Agnd Aghht areconrmplated s The § % AETAAERNVS ng- t ype
i nt er connect b o i i V| 2. h

proj eet i ng. si SaE 18 o horGRY! GHanRh uplth B nefbip Bl A FigRE o
bronze, brass]. @hesidpesll 46 irmjydes adongitmidthallp @kteadingmetaltic haye 63 httachsdi t abl e

nmetal or conductive material. IL.n a preferred odi ne he projecting

si gnal 25 conP4RUESS rg‘acreéﬁ ﬁ]%eds“_(iﬁwarkleéﬁlﬁ?elfﬁ?tgggg%}’r,esspﬁ{)@ﬁh?)gm@flgjﬁg’é‘? br ass,
or a copper ajl M¥ baRRshnR] 36l 140, t iAkertiBlely, BRI hREH Pl GBeoull b
conbination including at least two of tin, gold, palladiumor nickel. The
entire surface of each projecting signal contact 52 may be plated or just a

sel ected portion corresponding to the portion of projecting signal contact
52 that will contact a beam signal contact 78




28/ 10/ 2002 17 when the projection-type interconnect conponent is received
wi thin the correspondi ng receiving-type interconnect conponent. The
daught er card connector 35 includes thirty-six sets 74 of four beam signal
contacts 78. The beam signal contacts 78 may be arranged in groups of s
four to electrically interconnect with projecting signal contad8l®20Qhen
daughter card connector 35 is nechanically connected with the backpanel
connector 40. The center of each group of signal contacts 78 includes the
central ground contact post 80 which isl2eceived by ground contact 62 when
t he daughter card connector 35 is mated wth the backpanel connector 40. 10
Ref erri ng nowotmedbyspreging An @iudtridBlly chwducdné cadtingrand nkkerc @otugecting 8arhes

depi cted having a pair, of oppaosed flexible | egs, 110 2 for tiing with
central grouﬁaqéw%@ P& ipdhe hackplagg#2q 16he 5 WéHc‘}lél Fralws ATy i ot al

ends curved pAfckiOfEn khé siiivallat ké HRiviad bﬁﬁg{ ) g?bcﬁgseﬁqgtd'eﬁlil ggwnd
contact post 80. The central ground contagt 62 I's formed froma flat sheet
of material aflthdughshintypexl pillas 4 diré depictell cahye gembdrOof pillarsacan bevusdded from

an initially {1l osition 90 degrees to ose each ot her .as depi.cted in
Flgure 4a° aTinbRRat SPBSSEr TORGTgeS PHATEA Feuoper ArSREIE 4D THE cur vod
portions 114 iﬁé‘lh@@éﬁe?ﬂ%%’d aBA L PENECothdls 'S@.eEaé%i"@ﬁ/thégrﬁ&@inélaﬁeﬁ{bli%@ds. of
the curved portions 114. The central ground contact 6 as an internediate

portion 120 2Joclugesemultiple setof (Figurteedd) ofi projecting elyetricak signall captastin®2 cont act

62 is pressed into,the base.48 through a hole 130 fromdhe bottom gjde of
Che bage 45 25 Bkg) 4T 3el P APWRLd e dryndalin, PIRF 5P oA uibLH ‘62 s
retai ned by ancladiggeidadoalls as, 432he pageds fand@The chatd ipanitbo pilldst 50 The

angl ed portion 132 is spaced fromthe base portion 134 a distance equal to
t he t hi ckifessreferabhie malded zigtegrally dvngm et thermandastiospalyssters vhishedis ap®l shaped
to deflect t . LGl k- d i.Nng the hole in the base 48 so that
the central &?%Ol%%ﬁggg g@ﬁ%@#g&g{éér%%gﬁl y retained by the base 48. The
base portion 134 ERiecaldstrionit imdercdnnettr ystanh evfi the eprosedt advention tindodes2d a

further distance than the angled portion 132. A press-fit, portion 136
ext ends downviRiF@Hy ok eoRAURRVY ﬁ?ré?#%earra%edpwr FOURS D ECt8 021t SEchk BOUR Rt 1 al

ground cont a%ang&ﬁ{nl%g@g?gﬂo% 681 EMadi®tPIoRRSs filid alrMigenieie BAGKeBLGNe 42.
The press fit portion 136 can Be identical to the press fit portion 92
descr i bedispr enficonduoyive spntacts atay\astitutst the comlustive sastibn ob apegiection-type hods
can be used. .The confi%urati n o{j.the re?sgs-f L Q.ogti. n 136 of ea(ﬁh of the
projecting 5 g e&ﬁ?&flecéo o (e S%a éspg?ﬂ]tgg% lf eretcyIB VoY & PELSRPYH i ch
that press-fidcqangitgie ihBBcdnhettndodifoaehtnghichAhcledaddbRirality o @aadhrtive

press-fit portion, portion 136 can have a rounded configuration if
i nterfaci ng viteems2ri pltesngfivahn| @chrgraumpf sordnclive icaptaplsanay copgiidyte the

configuratio - Al : S $ f.ar t £ j i scl osed
in expired U.r}%.n H@ékvgn%(ak@f OX,%%ZC,C?X% B&ﬁeﬁ?egac |ﬁg£@%§6ﬁ?ghﬂ%@ ergalq% her eby
i ncor por atoed reyeiveed esreespending plogéctionnyper iateycannta cohgpoperes die cdndictiosur e.

Fi gures 5A-5F depict the bqdy 44 of the backpanel connector .40 w t hout
either of theeamgnRptecJitha thes copslugtivg WQStéeWF&hIa BFOERGNLERR dRErEB 9 hser t ed

therein for Céoﬁ{ﬂohé(nt £ rdei et Qiim £ tfeSporfing hecdihs. Qnif@nh&gat ed
inside one of the corresponding pillars 50. Adjacent each of the pillars 50
are four sl oteompogents Thergsoups aktsontacts iagharangedimeaves 8@ eoleminskortaagh As

depicted in Figure 5B, the.shoul der ar.e for ich e nd_ i rdly
froma | over SO SE20RACOMRRNE el o dounlful Yol e B, (b8 b,
pillars 58 exdoatdt umnapddjyctionofpé inteiepaiiccs Ubthpseend fackPenetiepinticsdd 40p Fi gure
5D, the hole 130 is octagonal. As depicted in Figure 5E, a shoulder 146 is
formed out wariafipdesiapiceting toe signalrontapiseang aggedvipg tyrsrgraend gmtact. Theer t ed
into the hol ] [ i r I ith the
houl dor 146 TANEN7 B} ARGREREeeE 3o hipgRerd dnbetyt” QA Nonh Bult BOPHRRGSE) [0 |
142. The r eceievdivigg tytesiglabcdntactednd fiprejectomnpe geoumdeoeatatt. of t he present

i nvention includes several electrically conductive beans 190 (see Figure
6A) 25 preferably enbedded in an insulative frame. The receiving-type

el ectrical interconnect conponent is configured to receive a correspondi ng
projection-type electrical interconnect cornponent within a space between

t he conductive beanms. The insulative frame insulates the conductive beans
fromone another so that a different electrical signal my be transmtted
on each beam




28/ 10/ 2002 19 Figure 6A illustrates a wafer assenbly 70 attached to the
stiffener 76 to forma portion.of the receiving-type interconnection
conmponent 50 in accordance with an enbodi nent of the present invention.
Each of the wafer assenblies 70 includes a right wafer assenbly 162 and a
left wafer assembly 164. As depicted 5 in Figure 6B, each set c48/H/802 of
the signal contacts 74 includes four signal contacts 166, 168, 170 172
arranged at right angles to each around the central ground contact post 80.
As depicted in Figure 6A, signal contactld 166, 168 are part of the right
waf er assenbly 162 and signal contacts 170, 172 are part of the left wafer
assenbly 164. As dEjd ¢tlRes i50 dregenck KoNowahdd dave he rédtgipalar caxmdrivgt withr e 10
positioned at 45 degrees fromvertical. As depicted in Figure 6A the wafer
assenbly 70 i¥efagesedt 256 58n60. Famsadppilland0.aa se of gneapiethe Fouprojgeting

i njection nol ' foesSi { the
frames incl udsggﬂzla%é@%%?gé E@tﬁhﬁglﬁ%}%a@’sﬁ@Bgir@héﬁg%%itg&fgﬁé}c ‘of the
si gnal cont aci& 58860 srefaachedentad at Gpralemntety 45 degroek rehtils td thersidtbwalish t hat
contacts 78 have,a fl|exihl.e beam porti 190  ext endi fr ront, surfaces
590, 945 O T 7 AgHEDKIER S FIBBOLEs 2 dB ekt deied m Bur S e SRS T ares
180, 182 has & Bke5$ P& ch lﬁ?&ﬁhé&&ﬁﬁﬂly CRAteAGhw ARy @)&Eﬂtﬂg%ré%ﬁgs?(ii,' é4,

portions 200, 202 which extend downwardly from franes 1
respectivel y, 65,16, e¢spettivielyal Aidmagagronsigctheomcesseshod @abdhbérare aizdd tThe

-fit t bot h th ht d 35 th
Prcknane! bortregtdsteiibedid of the el AORAGE S2 L by SRER! RloxSBsiiBeetf 1o a
circuit boar dThelh8jcti®s Sighdl tcoRABR St O BleavichltisiseREa! flfh bR asdtReH 1Y thBe

connector need to be repaired or renmoved fromthe printed circuit board
whi ch canlbe biise #8 @of thepilaus® dhe pradediinglsigneheontsctod? arpainggriedtthioygh
i nt erconnecti S f e i L.QR- [ instead of
press-fit 25 tE))l("qirb ? %0%82592(8660&]%8?% ([)Ot%ﬁeir%rc%am{ggtalr;g g‘paeé%%rg otrlllléaglr)l%% th(){e}rlrs
portions can pititsed in A lsdlowcpidldr 50 ahd juuelestricalyaisdlateB, frérh ehe prafjeciihg gr ound
contact post 80 is |ocat egl betv,\ﬁen a set of four conductive contacts 78.
The waf er assB&l cegacigp2 by 8 BllgAlde a right angl e connection between the
daughter card and I ¢ d i e 6A
Tﬁ@d%@f\? %?ﬁi c(ﬁﬁ@{t&cg? ind¥des a pl%é{htt]ygég g%g r2Qsdmulies

depi cts that adjacent signal contacts fromt ter card may
have groutid p7hsack6@nfestets tnathosth@nclpsurat’dr welzes bobd brerlesnird A2 tio nmadd wée

cross-talk fromsignal.s carried on adjacent _ pair f cpntact 8.. edl ess
Lo say, the COMraEtBoHy GRIURE Rofain runBRrlbe pERRNE" (Ra RPN ned
to ensure 5 ip0FighieOB, ARSrWREN sik RIS | AARAferCAREMbING TR aSinkSsiRR6s e

ground pins 262. To facilitate installation, either the signal contacts 78

or the groundegsitasts Petor edptahel/dirtnsix|sgls of cpoipets spgepandiag de thet thisty-six
possibility of..el.egtrigal rid t ral. .gro 0 and

t he signal coé#lgllgtgd'78ﬁ?ngr§&gx&asﬁp é?eﬁpzf??eoﬁgﬁo&%gglgﬁ ussgl na %(lze%%féglcl can be
formed w tth atondosiveatti€dnaets whith ik atsoexcangital tobthe hpodgheigsiae 720 Rachsti ¢

i nsul ation onto portions_of the signal contacts to ayoid_hayi ng the signal
pins from sho?eﬁiQ%gcoﬂﬁﬂmaz;‘éilﬂgl‘&tshg’u@3@_&‘%51&1 SCOESts AQ: dEE? X‘F@B Jignat; gure
7, a stanped c{ng%?s RLAOHREDehfd REFHINLE Hﬁtihggvi{hetfh*e g‘é‘ﬁ%&in SRTRbYad84 1S

depicted in adj acent signal contacts are nected by tabs 212.
The i nt er conngkof i batkmingrminneert 4 asdassiibay inalstilicdot 5 Apeentiat grouhé

stanped frame 210 . to placed in an jnsert regel-to-reel .nold an ve
ol astic enpectidtnenpid BiaSEpaidedahieberh T e bt i3l Splats 8V e
after thezd NSy inatifp SGh tRO cédiall Eioin® CORER H21i6 tHeHRkfinePconkaabr 40, the frames
180, 182 each include a front franme portion 220, a |lower frane portion 222,

a curved frane pork@alfepaativeerangerent, ¢ither theeesniralogrpand coptact s o4 B8 226
< R . . iy . it \
et on ol Gufa Bt CoblBl BB LAD bE “Foic BT A BunllE ol AP 1 ©

Front frame pemtdco62 32Podt B0cuule tHeadumditioa ak avgesurrivhidlie Spaiodsmodsefandnt end
of the Iower frane portion 222. The curved frame portion 224 is _connected
at an upper p3gtalporlddresgrriadd the coRtaciio2rarpeat §btord sapestye growngd PlagGer
portion thereof to 25 the |ower frame portion 222. The left and right
internedi ate frane nenbers 226 and 228 extend from an upwardly extendi ng
portion 230 extending fromthe |ower frane portion 222 to internediate
portions of the curved frame nenber 224 to forma hub and spoke.



28/ 10/ 2002 21 The beam section 190 of the signal contact 78 is depicted in
Figures 6C6F. Wth reference to Figure 6C, each flexible signal contact 78
i ncl udes the beam portion 190 which itself includes three sections: a
contact portion 250, a flexible portion 252, and a stabilizing portion 254.
5 The contact portion 250 of each beam portion 190 contacts a HY2092 e
signal contact 52 of a correspondi ng projection-type receiving conponent
when the projection-type receiving conponent is received within the
correspondi ng recei ving-type interconned# conponent. The contact portion
250 of each beam portion includes an interface portion 256 and a |ead-in
portion 258. idkéhérhebickprnd 40 opdiigheen cado Also,talternptivély tie @buideninam
portion 190 which contacts a tapered upper, section 82 of the pillar 50 and

the rounded JPpd theeantash pest 89rcouldbeciripnasd souhatthe centactiod angd e post 30

proj ection-type (RYIRTo S i fS. . The

| ead-in portfghmgggn%gﬁgfygggrg%%ﬁgbggﬁgﬁgﬁgggidﬁﬁgﬁgﬁﬁ@?fgﬁigwgg%ggation
of the conduadonidiiohednsthdunamgr,nxith nige grond comaonig62 rhd tioodmadt post B0 15 t he
t apered upper, surface 82 OL. e pillar 50 and the rounded upper surface 84
of the signalfURgNASE%Hd s F%gres 8A-8D depict the left frame assenbly 182.
The right frame asgpilrhd #8fct assSMBIBS 10 6dthphifs k&RrdlldetidafyRoARREVD! ¥ | 82
with the exception of a ground contact 300 which is included with one wafer
and only a siqogtastsgiouhirh2inclidatfiexibl@beamed S0afRrefesabdys rtbe ynarerial Rfgheir al i ty
of curved slots. 270, 272 .274, 27 278 80 each t endi i n degree
r ¢ ar e spacetieh o Rianfe el mehpypafopd e FRET CHeide %37 8ung
contact post sPgensVof qlesgigﬁdlféoﬁedctsws thgd Qm&gefrélhxea‘éh Qdther2t60red&ide Whé ch ar e
formed in frame nenbers 220, 226, 228 and 222 to shape the central ground
contacts B0 imeiscEomtyparistercphaedt omngnentowthiny theogpee betwegs HheFlexgdeed from
each ot her vwéé&ngach succeedi ng slot having a |arger radius. The central
ground contact pots 80 (not shown in Figure 8) extend forwardly fromthe
front frame porti dfacRXigral cograsti T nmiakebebfoamed difohi ¢essahBOmateriaBalsedfio t he

signal contacts 78. The press-fit _portjons 202 extend downwardly fromthe
Cover frame PO i 2l cosge0S3005 the ROSCHPHENPPy ClsFirisphdnistgnnesg, 294
extend from thg,JoREd:. chﬁ@ax%ﬁ?e 5 EARRPNHI 8l DO &N bePNAWR) coppér, oI ded
into right frame 180 so that the franes 180 and 182 mate together to forma
waf er assnblphoFghoabtanze hrassgooa neppeo alley; tangd phited 8dh sincgildspalladisnh et ween
the left and ri,ght franmes, 180, 182, s ground contact,.300 .i.s optionally
enbedded | nt GHEIRG Ttef (FIaEieePakon oo i SSASHDYe e yhisk ol RETSE: on 302
for contact widnBudthe Bb&CLF M8l bioj&RRHUGHd ifitetddnhé®@NBSmPhern wherd ahyar dl y
extendi ng portion 304 for contact with the netalllc.gja e 53. The forwardly
ext endi ng porRIPISALEBYDE sintgsednaget] pomapengat ioreasived withisy fiec scelvien®eei on
agai nst the r’gﬁ{e%é)lnhgct%@%&Q%?Advant ageously, the ground 10 contact 300

g ng ne

provi des a secon roun hod preventing or reducing spurious signals
from af femt i ng si ghldraatoety,i mdtchy dftheortagnal8 @adt S tcarr$idg gi@gnalkf thdde gr ound

contact 300 is omttie th it is not necessa that the stiffener 76 be
electrically ‘E?BF?G@C%%’\(}@. qu‘@i‘?é’rer‘fsﬁ a’?(ﬂr‘l’—‘i‘@érf’é‘g %Xa?ﬁatas‘;&,&@ ‘I"E’I1 CHRY er

i ncl udes a tasl??{ﬁSO i RSt vESarkpRidhty nAN the! SRNARAELY of ' @y In3Cfewer
intersection of the front frame portion 220 and the curved frame portion
224 for inserdigmals pet eqeare ancledpbri nljernhiove 3pangemenheveutld fappraach be The
sl ot 320 as dﬁg'cted ig.Figy{e 9 incl.udes aJQ}rqggat.section 3%2 fgr

recei vi ng t alPSOFNANE A BatiA Berequuse fevice. OIS IATRAIVE 30PRSI T gp e

recei vi ngpsa painkidefed tad BssudPcoii Wwhere eh € df tHeOBRnAAl WipREN catyidgieentadt ikhe hood
encl osure 72. 20 The hood encl osure 72 serves to | ocate and |ock the wafer
assenbl i es 705urneupdssi by lonr egund gorseeini Preapse eachied thpntignnl sprrigg govtaetpect or

35 after assenpbl [ 7 i1 t he: I re
provi des ali glgt?rrlg#&rgoﬁlhﬁgdo %P?‘f}g? Sh (Stfsng 8?%@3@%éﬁ%mggfgﬁ%gggggvtﬁgn t he
backpl ane corgsead®toak? i BPhdekmgr dbwdst 62,t Be cald e repiaced odthnepticsl 35. 25
In Figure 10,, a snap receiving groove 330 is forned on the | ower rward
surfaces of tRETGINGeRt dexiges Q?‘S“ﬁerlé‘r)res“li%@}f‘i%e?tff‘{)?owicﬁljl & 1¢P Cffldgy of
engagi ng nmenbers 340 in the hood enclosure 72 as depicted in Figure 11. In
Figures 1 and 12A-12G a front protective nenber 400 is depicted for
protecting the beam portions 190 of the conductive contacts. The sets of
contacts




28/ 10/ 2002 23 74 are vul nerable to damage w thout the front protective
menber 400. The front protective nenber 400 has a plurality of openings 410
each for receiving a set of contacts 74. Surroundi ng each of the openings
are extendi ng portions 412 which extend froma front surface of the front
protective menber 400 to close proxinmity 5 of a front surface A8/1Ha002ft
and right flanme nenbers 180, 182. In Figure 12E, the cover plate 400 is
depicted in an expl oded condition and each of the signal contacts 78 is
visible. In Figure 12F, the cover platel400 is depicted positioned within

t he hood enclosure 72. A distal end of the signal contacts 78 is positioned
i nwar dl y fr omhididedoamdrial pdbd¢ havifia biudd.aThegmidisdyact ahe graundoVEre qehtete 400
protects what m ght otherw se be vul nerable_spring-Ilike signal, contacts 78.

ri
The proj ect i RPShicAN altes usg 49 PURBH it PBACH! R ATl CR D8t Bilfna  he
openi ngs 410.609re§ﬁfn'iﬂntg (Sésﬁ:apﬁﬂéraiﬁtt e%gu%{xzé" @ cofRcld? 35K L oA thand
engage. In Figure 12G~ the cover plate 400 1s illustrated as being aligned
with the 15 hupidalditel ssutdbeidlishediy aptipallyr syt odigmdli gnnent t abs and sl ots

including a pluralj.t f left alignnent slots 42Q and right alignment slots
430 formed i n tho e picretielh ViR GouTP Rehedek et rRusIRifg keys
440, 450 ext efglididgiJRWEilrY50f ARiTh QBPESIhE Fod €8Fal Qbnfab8. NAGg@RCIOSHEE 72.
The cover plate can only be positioned in the hood enclosuré in one

ori entation. Behegser, 8ppEt, 646U pallat SPore dowicted dguing 4g=resk unpise seatipns 8| at e

400 and an u .4 nner. .sur.f ace 470 an | [ 1[Qne rf 472 the hood
encl oour o 72 SRS o Rl i Routes 2¥iont S o HELRRE iR etoRa o
second w dt h.35Tho Mesiojeting sighdl doBRSis\R2. tTie poftefing sidealabhtads sardve he
narrow sl ot can receive the narrower sidewall 47. Additionally, as depicted

i n Fi gur el®12Houpdsds uppsy seetionse 8 whichr Bythee ch ot gnido sng peffect 4a 1S6CUEi gn

ith tical ; - i - izgn-t
't or connect "Sannanan Ay st iea LA, shibcr WICELERTLAER] H0Tp' gBe
recei vi ng-t ypeackpinel conmepodr @mmdntiet b&in sigreih doheactsr 88 eiat daughtery peard

i nt er connect congcon:g] 'bs r@&gi ved within the receiving-type i nterconnect
conponent in GORPECPTH WERD frifical dntersAnRect SySt%/‘ﬂWF 802 YR ENnt s are
said to be maézei% ?6si@$ﬂéﬁgi%de&cﬁgﬁh£&960. gD gPdiﬁdgﬁd%tseﬁi'rﬁziV bb!%nﬁﬁ%ly

recei ving-type interconnect conponents are nate the fléexible beam
portions 190 ehnedted Wi ggraindplanawithin7tBe backgamal 42pr ead apart to receive the

Porti ons of 1 he 5 HEWEUA foRe B ae el PUE P E BR I Ph i BEr o 13
i's achieved bheigh\ofiibe plIRrPFO) SGial @OnfatP &S2i dHdedental gouné eoMmanest. 48eand t he
recei ving-type I nterconnect conponent 30 toward one another. In the mated
posi tion, thediffsionhbeichiscan grovdfe cnaesnmect swotastakresemrehadlital force
post e, The priiasaREuiendlcliad o8 SOHCORRRAGLESORRRA, 40 i OOHAR! hike

corr esponzi ngecotieaetytit8ein tiradahghien nard tconnedfordidifirstnow be di scussed with

reference to Figure 13. The backpanel .conpector 40 .and the daug r .card

connector 35 are n%g\é‘i? %%@nga@ﬁéhaéﬁdpﬁ@rr?&g@ B‘f‘\? ?lﬁ%aqﬁﬁmaﬁﬁaséf 2ttz‘(’elé)fsi gnal

contacts 52, cﬁ?ferehhﬁeigﬁt@.t rS%huééir&rrﬁwge ROSEvRIBY #aYin3Qhé Birgﬁé’id&)n?dé%t the

l egs 110, 112 of the central ground contact 62.” This preferably occurs

bef ore any cdrighttvithi thesame pytse arrapgeningnal contacts 52, 78. Eventual |y,

the contact portions. 250 of each flexible signal contact 78 ntact the

Lapered upper sectraRaTE oy I Eaat el B ing R hothth 1A MM fsn

section ofs t hireei @haguous BEADNS:SE cohdBdtpoitidt 88 anfitedhédiste PorDAEIY agdaof t he

i nt erconnect conponents toward one another, the curved confi g{,urati on of the
¢

contact portiRessarostieon®s tnnagers?: thercoptact pestien 88 of sach goadwstiveingptds heans
190 to start - : ' f ' ms 190
o exert & notnarih &PasnoRalmest fluibhBoR 0 RPUREINE R, HEMLEL ST
posi tion, thepabyn 8t isuhe portioalaf abdheprejeetihg sigadl connattid thatiswearred teethsi gnal
contacts 52 and 78. 25 Relative |ateral novenent of the signal .contacts 52
and 78 is preRAShtBd tﬁ"etl’r@ssr g&rﬂ?étbo%é’%f‘?’%‘iﬂdét eé?lwoti‘eéﬁs? ﬁ‘tsei"?fjedll?tat €portion
of the signal contact and the corresponding configuration of the interface
portion 256 and | ead-in portions 258. Wth reference back to Figure 2B, it

may be preferable to have different sets of contacts nate before other sets
of contacts. Thus, pillar 50 hei ght can be adj usted. 28/ 10/ 2002



1

25 For two different pillar 50:;heights central ground contacts 62, 62a can
contact sinultaneously with posts 80, 80a and then signal contacts 52, 52a
and 78, 78a can be brought into contact. It should be understood that any
sequencing can be attained to suit a particular application. 5 The
insertion force required to mate the projection-type interconnedy1MR062 n
the receiving-type interconnect conponent is highest at the point
corresponding to the early phases of spreading of the flexible beans 190.
The subsequent insertion force is less d6 it relates to frictional forces
rat her than spreading forces. The insertion-force required to nate the

proj ecti on-t ypekgdndl 40 Aed&iisted i Fighe IB)agbe@hpresst fitGrhe ehedeR Trdie
reduced (and progranmed mating, wherein one_or nore interconnections are
conpl et ed beftg¢ antgimeedipte mﬁ@no?%maitwp@wmi&cpp@rfgr, sqersing heppioiactisgl) usi ng
a projection-t i r i: i Lch vary
" hel ght . AT cohdt a0 AR besl AETARE Hhichied A0 pERRHLT G BGEL urtbT)
central 15 grdsutedbe brought infi? cartacttvich aasirespondingsudfaco it ért bagesii8. have been
replaced with anp %%éi cal fiber 500 and a figer Housi ng 50% and an opti cal

fi ber 510 SandleRIts rFlﬁéfﬁéﬁng‘eB??QEac?%B%% 8% § flatgiyriage R f M soptet Vither
housi ng 502 i I Va AC i e : opt:Leal g ider 510
and the el ecta?f@gﬁs%ﬁg%%55%‘%%%55@(2?%%%){’%3&gt%'e 1’?%%1? %%anlggtﬁgg[? 3c%rt§€( not
shown) . Sur r cntlichgortioe 88i dicthe hpoojscting Ggdaliconot S ireledet @i @avddycantavtiuct i ve

case 530 and sptin nber 540, e optical. fi.ber O,and the .electrically
conduct 1 ve  cauEaen g0 Bt apenk 407 s Bhickiindliene SraS depiclis RERBEF Sao0 | s
annul ar and fm,ﬁﬁ@p@&s-ﬁh?oﬁbﬁmlhaﬁﬁ% 8ppdsed Spraflile embers 90X ldepisiedgn W t h
case 520 to forman electrical contact to ground. The nating ends of the

optical filber@osgecti@lin Figeredd. i Breapresspfit noation 97 alae hassa apinpertion A06i gur e
25 14 for trapsm.ssi f optical signal. In all other respects, the
connector 30 aléargtlﬁié eggrtrlger%(ifpprevi ously described. It should now be apparent

that an el ectri cal Thepresscftsietdn 8Y sk Ramehgrnthaieagy bdaskdl rother sréssaul ti pl e
groundi ng net hods .are .used to ensure that spurious signals and noi se do not
interfere w ti#f sngguatersymay he swhstifyterhas regyisedy, Per ferainatiop anethodsed 26 of

the present i&‘é&meid%br@rrﬁa BE tds&&"iﬁhé#%é?f,f e, Exﬁf&&%%ﬂo&iﬁr&i %?%Rggéléi cal

connecti on systens I ch are suscepti 0 noise a I nter It
will be readidojdesege. by one of ordinary skill in the art that the present
invention ful fill 11 of the.ob'*ect.s set forth abov«F1 After 5ea%;.jﬁng t he
foregoi ng 5 speci f YOS trProtsstonstyps interrenyect cpmporgnt AO i reggived ot ect

P i mvent | o e P S hat
the protecti dre gansfrresd %@nébﬁpms-ﬁit pPttiss Bhpfeaph priiscirg pighali contasbAZ ai ned
L1, e Ppendsi, ol AR Al o 55 s AR U
el ectricado contact 52 to the receiving-type interconnect component (beam signal contact 78),
and vice versa.
Each projecting signal contact 52 may be formed of beryllium copper,
phosphor bronze, brass, a copper alloy, tin, gold, palladium, or any other suitable
metal or conductive material. In a preferred embodiment, the projecting signal
25  contact 52 is formed of beryllium copper, phosphor bronze, brass, or a copper
alloy, and plated with tin, gold, palladium, nickel or a combination including at
least two of tin, gold, palladium or nickel. The entire surface of each projecting
signal contact 52 may be plated or just a selected portion corresponding to the

portion of projecting signal contact 52 that will contact a beam signal contact 78



connector 35 having a plurality of spaced apart sets of electrically
conductive contacts 78, each said contact set 74 having nultiple signal
contacts 78 spaced 5 outwardly froma central ground contact 80, each of
said ground contacts 80 having an end for contact with a ground plane in a
first printed circuit board 42 and a connector end, each of sai

contacts 78 having a card end for contact wwth a signal path in the first
printed board and a connector end and a second el ectrical connector 40
having a plurality of spaced apart sets 131 of electrically 1 o conductive
contacts, each of said signal contacts 52 having an end for contact wth a
si gnal pat h iwhdnhehs eprojedtipni-typiee dntetconngct Eompaheands areceivaé C tvithire ndle
characterized in that: each said contact set 74 having nmultiple signa
contacts 78 SiORCERPIGINBASFAYPSAYRSINEIOBAEH &PMPPRAEd cont act 80, 15 each said

contact set 51 ha"fﬂégdalﬂggie'k Rh& édnﬂ?%br §9%&&&e§ﬁ§i§tﬁs‘?}@@&9ﬂﬁ%ﬁ%¥mﬁr om a

central ground contact an i1 nsulator at partially surroundi ng
sai d central sigmindntecst78ctTHe2bannd signdltdoptaetssSTmal becntaaged ib grampaoéd
outwardly fromsaid i

nsyl ator 50, each of said ground contacts 62 having an
end Tor Lt Bt SFPECA G iFEFoR8ecs PRIl Seffl ORI LB EFT LN b oar ¢
and a connectQfq ehthecttp 856k IndMAGRicAR) BorfebRl ikle fld bickbarfePRBRdRT 4P 1S
mated with said second el ectrical connector 40, said ground contacts 62, 80

in sai d seconbhesdeatsr of each groumelcsignal gontagisl 78 ancdudes thet ceptralcgroumbéontaphnect or
35 are in conta and,said sigpal contacts 78.in sai.d first electrical
connector 5o BREE0 RISt eRedBY erfiPl bR Rowndr s el Bng: dakd RoneBEL (' 5
The el ectri cads is Ria@sdCRNIN Gt basldneNdodhedbodon 1, wherein said first

el ectrical connector has at |east one wafer 70 including a left half and a

right hal® 28/ 10tcfoumgamvede Highiere 401 and 4Bt theceantryl eredind ontgt Rdtisr i al |,
SoL et | ANy T AL el TSyl 1
ground contact post 80. The legs 110, 112 each have at their distal ends curved
portions 114 for facilitating insertion of central ground contact post 80. The
central ground contact 62 is formed from a flat sheet of material and is stamped
15 and flexible legs 110, 112 are twisted from an initially flat position 90 degrees to
oppose each other as depicted in Figure 4A.
At intermediate portions of the curved portions 114, the curved portions
114 extend toward each other and then away at the distal ends of the curved
portions 114. The central ground contact 62 has an intermediate portion 120
20  extending from the legs 110, 112. The central ground contact 62 is pressed into
the base 48 through a hole 130 from the bottom side of the base 48 as explained in
detail below. The central ground contact 62 is retained by an angled portion 132
spaced from a base portion 134. The angled portion 132 is spaced from the base
portion 134 a distance equal to the thickness of the base 48. The angled portion
25 132 is sized and shaped to deflect the plastic material surrounding the hole in the
base 48 so that the central ground contact 62 is permanently retained by the base
48. The base portion 134 extends outwardly from the intermediate portion 120 a
further distance than the angled portion 132. A press-fit portion 136 extends

downwardly from the intermediate portion 120 so that the central ground contact



5 contact sets 51,74 includes said central ground contact and four of said
signal contacts. 4. The electrical interconnect systemof claim2, further
conprising a stiffener 76 for holding together said left half and said
right half of said wafer. 10 5. The el ectrical interconnect system of claim
1, further conprising a ground contact 62, 80 connecting said S8/¥F/20QF 76
to said ground plane. 6. The electrical interconnect systemof claim1,
wherein said second 15 electrical connector 35 is a right angle connector.
7. The electrical interconnect system ofl8claim5, wherein said stiffener 76
is formed of an electrically conductive material. 20 8. The el ectrical

i nterconnect 6y&drebe PlesefitiintoltheVbaek elanes4d.d Ther mressefie pbitioaal 36ccamnbet or 35
is nounted to_a backpanel 42 and said second el ectrjical connector 35 is

mounted to a identigak ko theaprgss §t portionet%edescribed previQsbonidiematiyslyenthst clai m
1, wherein Saél&trfi(%a'i%nxl%éti(ﬁ{ﬁEﬁl'bPé‘:@anegE@@Ct or includes a body 44 forned of

electrically Tnsulating materi a sal d body including a base 48 and a
plurality of spacertheagmfiguestiongdtthe prdskdit pobbreki®oflicach 6f dra pajatibgase 48,

each of said ground con ts §2 at, | east .parti al l.Qcat ed wi Lhin . one of
cai 0 pi || ars Sl consests 57 Serendah ths Spnat Brdca itk hich el BISTHBLROGR T em of
claiml, furtiagrisGaRRhding"For fe?érgﬁl%?ﬁxs&%& o?fa ﬁ@&tﬁ@ﬁ&ﬁﬁo&%&{i&?tl% ahly

insulating pillar 50 posfitioned between said central ground contact 62 and
sai d mul ti pl érase gnadundedtcanfigurdtion 5f irterfagieg aithc & rthromighihotee pt @anprated syst em

of claim2, further co ising a hood enclosure 72,connected to said wafers
20. 12, e oYeaeatt DhrcibheReltnipey als ot e SRR Shamae i ARG prar
50 i s hol | ow fanfin daslosed RICHPREA IBS. Fat@f Nos ai170a3 2hd t@RBing®bf Shidh & gnal
contacts 10 52 is positioned against a wall 54, 56, 58, 60 of said pillar.

13. The ellectherehylineaiperated yaeterangs iretheiseniiety wiorthe prgsentaliselosarad pil | ar
cxtends beyond s koSl Blacke ity fBrif bRl Spbibelp Do rc!
el ectrical caosithecbbtheIdgral eomttidrs SAnkrithd kentifal gRRindBdhiagt 6N éhskitek iHetein
for clarity. As depicted in Figure 5A, the holes 130 are located inside one of the
corresponding pillars 50. Adjacent each of the pillars 50 are four slots 140

15  through which signal contacts 52 are inserted. As depicted in Figure 5B, the
shoulders 142 are formed which extend inwardly from a lower surface 144 of the
base 48. As depicted in Figure 5C, the pillars 50 extend upwardly from an upper
surface 146, As depicted in Figure 5D, the hole 130 is octagonal. As depicted in
Figure 5E, a shoulder 146 is formed outwardly from the hole 130 . The ground

20  contact 62 is inserted into the hole 130 and the base portion 134 is brought into
contact with the shoulder 146. The intermediate portion 90 is in contact with the
shoulder 142.

The receiving-type electrical interconnect component of the present
invention includes several electrically conductive beams 190 (see Figure 6A)

25  preferably embedded in an insulative frame. The receiving-type electrical
interconnect component is configured to receive a corresponding projection-type
electrical interconnect component within a space between the conductive beams.
The insulative frame insulates the conductive beams from one another so that a

different electrical signal may be transmitted on each beam.
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15. The electrical interconnect systemof claiml, wherein said central 20
ground contact 80 of said second electrical connector 40 includes a pair of
flexible legs 110, 112 each extending froma central post |120. 16. The

el ectrical interconnect systemof claim1l, further conprising a closed
entry plate 400 positioned within said hood enclosure 72, said28/H/300bo 25
having a plurality of openings 410, wherein a set of contacts 78 of said
first electrical connector 35 extends through a correspondi ng one of said
plurality of openings 410. 28/ 10/ 2002180 17. The el ectrical interconnect
system of claim 12, wherein said pillar has a recess 63, 64, 65, 66 in each

of said walls 54, Hfure¥ ilfldtratas aaaatbr &semBlyd7(s htgtAbd &P MHeagtiffenb? 76 $o at
| east partially positioned in a corresponding one of said recesses 63, 64,

65, 66. 5 18.forma pertiasn ofj the receiving-vpa iteiconiectiopcompencat P in a¢geedadre sai d
tral : , i r st .and i d. i : t
centra grou?’g'tﬁ:%gtgﬁ‘lgfﬁmﬁi 6f ﬁ?ei %ré&ni il vRhti &N EhGEBE gh?' \g?igfl' %&%b&%ﬂ?@? S

52,78 mate. ectrica terconnect system rein said
central 1 o dgnduded cchglitacdfer 42embBly 16Achind ai ldft sSvaferadssamblyddis A2depi@edir e

mat ed sequentiﬁgly. The el ectric I nt er connect of. claim17,

) 0. yste
wherei n sPgndl d&ﬁ?a&%sﬁaﬁlzsﬁﬁf o gio¥P B g emt?%,taﬂ%claﬁlﬁg%% BT £8%ehe| ude a
curved surfacgnoll {68! 18RLIT0179 bRafkO itP NGOG Chi Eduad S cayal sal d

1
signal contacts 78 of said 15 rst el ectrical “connector
el ectrical i rgrewrsocoméest pestR0eniedepicd im Figire6tih ergnelboptactd hep,div8 are

i nt t 302 att d id first tor 3 | ectrjcall
conduct i ve siRrRfabAEE Wetsh 5Pl b RBM GhRles d70 L Bretmftcbfnect 20
provi ding a gefyaferds@iaily nash AQQiegR@é@l m‘rigur%tdﬁ,faﬂnﬁ'rthe? SigAfcbonfulc are

electrically conductive surface. 22. The electrical interconnect system of
cl ai m 16, 10wherositieneditctStdegeges from vertical.

As depicted in Figure 6A, the wafer assembly 70 includes a right frame

180 and a left frame 182 which is injection molded around the plurality of signal
contacts 78. Each of the frames includes a single column having six signal
contacts 78. Each of the signal contacts 78 is formed in a 90 degree arc and is

15 formed such that contacts 78 have a flexible beam portion 190 extending from
front surfaces 240, 242 of the right frame 180 and the left frame 182. Each of the
frames 180, 182 has a pie shape. Each signal contact 78 includes press-fit
portions 200, 202 which extend downwardly from frames 180, 182, respectively,

for electrical interconnection with a daughter card. The press-fit portions on both

20  the daughter card connector 35 and the backpanel connector 40 advantageously
avoids soldering the connector to a circuit board. The press-fit connection avoids
desoldering should the connector need to be repaired or removed from the printed
circuit board which can be difficult because of the high density of the electrical
interconnection system of the present invention. Alternatively, instead of press-fit

25  portions 200, 202 other contact type portions or other portions can be used. As
depicted in Figures 6A and 6B, the central ground contact post 80 is located
between a set of four conductive contacts 78. The wafer assemblies 180, 182
provide a right angle connection between the daughter card and the backpanel

connector 42.
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el ectrical connector and said second el ectrical connector are polarized. 25
23. An electrical interconnect, K system 30 conprising: a first support

el enent 180, 182, a first plurality of electrically conductive contacts 78,
secured to the first support elenent 180, 182, each of the contacts of the
first plurality of contacts 28/ 10/2002 31 having a substanti &8/10/2002
freestanding, flexible contact section |90, each of the contact sections of
the first plurality of contacts being arranged in a first array of multiple
contact sections positioned in rows and28ol uims, each of the contact
sections of the first array conprising a contact surface on one side of the

contact 5 secti on,Figurel6A dkpitty thit adfaebiitadetsosfodigichl comuers tfond theedauighteecur ed
to the first support el enent and fositioned between a ¢ rresgondi g group
of said fi rstcafff way haysergpndpips £62 (eadp polhaine tnterayea sk thegewithdo reduge cong

support el enente4dic flidin %}'@Lﬂé rc%ﬁédy%rpédgéd%ﬁ sl Of€oRtakAsarss ﬁged‘?éjg angsd in
rows and colums on a surface of the Second support elenent 44, a second
plurality of tht eontacts a8l andcthedgrotnds pins Ataare Sofireds e neadhtbined he esarend

support el enent 44, each qof the contacts of the second plurality o
contact s HavARJAor: BFRGER et B Fomuerfopicints 8 itoobat PS50 ¢ he
second pl uralfgivitapd indtal S0, 8fehed thRediBthl *bAtAR98 of therSRdIRk 262X & Hale at

| east four contact sections positiohed around a correspondi ng one of the

i nsul ati ve piih$uated Ortianactie teflucen thec possibility sefc eleetrisaloshortieg betweea ther ay
conprising a cont.act surf on one side of e contact, sect.ion . and a

i ural sty o EoterEpudl BRSO «BR A Fetu soudin "y PO AP PR 0T GR: oa 20
within a corrgsaposttag chnbe Fatied Gvith dnl iasulsied sydhionefon easple Byoipaydihg 0Nt act
sections fromthe first array being configured to recejve a cqrrespondi ng
si ngl e on® ofplastie igywhatien gto dorions tof $ke pigpglcontacts to avoid having the signal

pins from shorting out against the ground pins 262.

As depicted in Figure 7, a stamped frame 210 used in assembling the left
wafer assembly 164 is depicted in which adjacent signal contacts 78 are
connected by tabs 212. The interconnection of signal contacts using tabs 212

15  permits the stamped frame 210 to be placed in an insert reel-to-reel mold and have
plastic embedded around the stamped frame 210. The tabs 212 are removed after
the insert injection molding process is completed.

Each of the frames 180, 182 each include a front frame portion 220, a
lower frame portion 222, a curved frame portion 224, and a left intermediate

20 frame portion 226 and a right intermediate frame portion 228. Because each of
the frames is injection molded, frame portions 220-228 are integral with each
other. Front frame portion 220 is connected at a lower end thereof to a front end
of the lower frame portion 222. The curved frame portion 224 is connected at an
upper portion thereof to the front frame portion 222 and a lower portion thereof to

25  the lower frame portion 222. The left and right intermediate frame members 226
and 228 extend from an upwardly extending portion 230 extending from the lower
frame portion 222 to intermediate portions of the curved frame member 224 to

form a hub and spoke.
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fromthe second array such that, when each group of contact sections from
the second array is received within a correspondi ng one of the groups of
contact 25 sections fromthe first array, each contact surface of each
contact section of the first array contacts a correspondi ng one of the
contact surfaces of the contact sections of the second array ard/KHZ@02
central ground contact in said insulative pillar contacts a correspondi ng
one of said central ground contacts. 28/ 10/ 2002 32 24. An electrical

i nterconnect system according to claim2¥, wherein the groups from adj acent
rows of the first array are in a grid array as are the groups from adj acent
rows of the secondlerbveam. sebtiarb190nf tHeesigial cantadtrit8eis alepictedtinHiguresro@ecor di ng

to claim 18, wherein the contact sectjqns.of .the contacts of the second
array each hd¥' dfith eefrencsiie Fppwe forrag ?]éﬁ&ferﬁg‘?aic‘épt%%i”&%{}lé‘ﬁit ©B$4%n bot h
prior to and Qff& 19RWhiE ﬁng ﬁlga#i@és R sSQAGh BdtAY DortRb NG Miact

sections of the contacts of irst array each has at |easf one portion
angl ed t owar c¢poatidno2i2z amd aktabiilizigtpodioni?Sdor to mating of the first 1o and

d d .straightened t d, i tjcal directi ft
Tmting of Sthe {11 shcRatieh BRRen A0 She bea o | tontadt epidisfive s
system accor didal béhtsdta2d 8 coMbipbding %’&ojb&ﬂﬁttyﬁ] RREMVIR cathpBRENwhermt act

b
section of the second array is enbedded within the 15 corresponding
i nsul ative pith¢ arojection-txpe ateeiting camppnerérie gaerivad wythire theaoorrespandingi ng a

first electrical .connector 35 having a .pldrality aof spa t s of
electrically YS%%‘HB%'HR?e‘“g%%%S%}s“’gX%“8%&:h i C%Iggcé e gﬁ)nr gﬁéjg g%? %CP%I avi ng
an end for cqoktaat inslitlbs & HeeRBE pdrionr256tatd adéddein gorthan23R. aTiek iatezfaoaect or

end, each of said outward caontacts having an end for contact wifh the
second priont Griden 236 is thropgriion atiths bearm nodiy 1 Whwhichsantasty aipreredsBRNGT f i r st
electrical c i eﬁ%b 1 i =\ i or 40,
said central %ggtﬁ%ltaggztgiglﬁﬁ p?& g%g\g}rll%rbe"‘%ggﬁl cal(ggggﬁln%%f;ﬂpgﬁl gﬁ gée;c?d first
el ectrical cdi2nedtnrthdprajeetiomtyperdndcteceinthgstypel intetonanett cnipaatids i are sai d
first 25 electrical

(115425 o eotil ol pecnnachor 800 A diastel’ ShSA bRl SHIESh e, "
contacts 52 spagechPst iR cahductivo Btdns @Ml @ham@ e cdng into contact with
15  the tapered upper surface 82 of the pillar 50 and the rounded upper surface 84 of
the signal contact 52.
Figures 8A-8D depict the left frame assembly 182. The right frame
assembly 180 is symmetrical to the left frame assembly 182 with the exception of
a ground contact 300 which is included with one wafer and only a single ground
20  contact 300 per wafer assembly 70. A plurality of curved slots 270, 272, 274,
276, 278, 280 each extending in a 90 degree arc are spaced through left frame 182
for retaining the central ground contact posts 80. More specifically, there are six
slots 270-280 which are formed in frame members 220, 226, 228 and 222 to shape
the central ground contacts 80 into a 90° arc. The curved slots 270-280 are each
25  spaced from each other with each succeeding slot having a larger radius. The
central ground contact posts 80 (not shown in Figure 8) extend forwardly from the
front frame portion 220 along with the beam portions 190 of each of the signal
contacts 78. The press-fit portions 202 extend downwardly from the lower frame

portion 222,



28/ 10/ 2002 33 each of said central contacts 62 having an end for contact
with a first printed circuit board 42 and a connector end, each of said
outward contacts 52 having a card end for contact with the first printed
board and a connector end and a second el ectrical connector 35 having a
plurality of spaced apart sets of 5 electrically conductive cof®a¥300%ach
said contact set 51 having nultiple outward contacts 78 spaced outwardly
froma central contact 80, an insulator 50 at |east partially surrounding
said central contact 62 and nultiple coRfacts 52 spaced outwardly from said
i nsul ator 50. 10 28. The el ectrical interconnect system of claim 27,

wherei n sai d out wek dplomlityaof spias 2900282064 ¢xtergl drond thexdef afraime el al

contacts can carry sjgnals. 29. The_electrical interconne system of claim
27, wher ei n SeATEFSHONGKE RBled (BeAhas) %%ﬁl%é%‘fwgi i fR 3 Fdhe
contacts are ﬁé?x%el%e‘ﬁ’ldtl%_z%&%@get&@-to %}n?h%féﬂ £8dmbl tﬁrﬁfé'i”ﬂl’?&groﬁﬂét em 30

conprising a first electrical connector 35 having a p?ur ality of spaced
apart sets ofcoslagtposte 80| are doserigd thetweenOthe daftaandsriglg, frameh 180, £32.d Ai gnal

contacts 78 havi a.card end for .contac it sj anal i he first
printed bdar &T%Wﬁ]gﬁo”é%cﬁr?g)gt ‘8r°1’é188a1 n Eeid§§46ﬁg’ &eefgﬁr ﬁ%‘ggqﬁnﬂ@c#’%am
having a pl urgdrwardlpfextmadaRdpaion t309efos dhtaf vatledis tleatricyll @badittivy e
contacts, each of saigmground shi el ds having an end for contact with a

ground pl ane stiffeaersicantta soriverdiy extondingtpopiiely 30 w@ntashivithitbe matdlic each of
sai d signal ta I for,. ct Wi Si in the
second print é’gatgﬁgéuﬁh%b%g%%ﬁ%ng%gggig eogtl(gl?%e)% ts %@Ee@cﬁ ; egj)%lgs?g#fi rst
el ectrical caBidadicodiection apdifd thé hietalhe glase sDNABar@EedB, tiogead or 40,

said signal contacts in said first el egtriéﬁl connector 35 and sajd second
el ectricall cornkact 0 providesa peropd grapdingaRgthad PEVERINE FrTedyeaRE SPUress | 0/ 2002

34 each said g j l - S S d
outwardly fro%‘ﬁ%??‘%%@oﬁ%lg I e db%g%é%%%egétagg? ’&g' OISEISC %ﬁiﬂgﬁ?ds 80
havi ng an endohtact 3¢hisamitted, tthenait ¢r matmecqgsbay ¢hdt theastiffanst 7@ bt etesttically cui t
board 42 and a gonnector end, 5 each said contact set 51 having nultiple

si gnal cont acPBY¥3VEnaced outwardly froma central ground shield 62, an
insulator 50 at | gasbrriafd Fadurds 6 hd QANGE & Safed iseides Al talg 3 90 Btefdihg! d 62
and nul tiple signal contacts 52 spaced outwardly fromsaid insulator 50.
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74 are vulnerable to damage without the front protective member 400. The front

protective member 400 has a plurality of openings 410 each for receiving a set of

contacts 74. Surrounding each of the openings are extending portions 412 which

extend from a front surface of the front protective member 400 to close proximity
5  of a front surface of the left and right frame members 180, 182.

In Figure 12E, the cover plate 400 is depicted in an exploded condition
and each of the signal contacts 78 is visible. In Figure 12F, the cover plate 400 is
depicted positioned within the hood enclosure 72. A distal end of the signal
contacts 78 is positioned inwardly from the cover plate 400. Advantageously, the

10  cover plate 400 protects what might otherwise be vulnerable spring-like signal
contacts 78. The projecting pillars 50 and associated contacts 52 extend through
the openings 410 to permit the contacts 52, 78, 62, 80 to make contact and
engage.

In Figure 12G, the cover plate 400 is illustrated as being aligned with the

15 hood enclosure 72 using a plurality of alignment tabs and slots including a
plurality of left alignment slots 420 and right alignment slots 430 formed in the
cover plate which can be aligned with corresponding keys 440, 450 extending
inwardly from opposite sides of the hood enclosure 72. The cover plate can only
be positioned in the hood enclosure in one orientation. Between upper 460 and

20  lower edges 462 of the cover plate 400 and an upper, inner surface 470 and a
lower inner surface 472 the hood enclosure 72 are formed two horizontal slots
having a first width and a second width. The wider slot can receive the wider
sidewall 46 and the narrow slot can receive the narrower sidewall 47.
Additionally, as depicted in Figure 12H, keys 480, 482 can be provided on the

25 body 44 to align with vertical slots 490, 492.

Figure 13 illustrates a projection-type interconnect component 40 received
within the conductive beams of a receiving-type interconnect component 35.
When the projection-type interconnect component is received within the

receiving-type interconnect component in this fashion, such interconnect
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projection-type interconnect component 40 and the receiving-type interconnect
component 30 toward one another. In the mated position, the contact portion of
each conductive beam exerts a normal force against a contact portion of a

10  corresponding one of the conductive posts.
The process of mating the backpanel connector 40 with a corresponding
daughter card connector 35 will now be discussed with reference to Figure 13.
The backpanel connector 40 and the daughter card connector 35 are moved
toward one another. Before the mating of the signal contacts 52, 78, the central
15  ground post contact 80 spreads apart the legs 110, 112 of the central ground
contact 62. This preferably occurs before any contact occurs between the signal
contacts 52, 78. Eventually, the contact portions 250 of each flexible signal
contact 78 contact the tapered upper sections 82 of the pillars 50 and then the
rounded upper section of the signal contact 52. Upon further relative movement
20  of the interconnect components toward one another, the curved configuration of
the contact portion 250 causes the contact portions 250 of the flexible beams 190
to start to spread apart. Such spreading causes the flexible beams 190 to exert a
normal force against the signal contacts 52 in the fully mated position, thereby
ensuring reliable electrical contact between the signal contacts 52 and 78.
25 Relative lateral movement of the signal contacts 52 and 78 is prevented by the
rounded configuration of an intermediate portion of the signal contact and the
corresponding configuration of the interface portion 256 and lead-in portions 258.
With reference back to Figure 2B, it may be preferable to have different sets of

contacts mate before other sets of contacts. Thus, pillar 50 height can be adjusted.



& 1099T& ()-!'= & 10%r& ()-!( & 10%]|& ()- leW&' () $1090& ()-7K89z:j ;
<<<<z[PE:! 10T 10T 10Tf21094& ()-!Y":!10%T& ()- 1109 ()-" !
Y': 1 109& () - S9! 1090& () - Y<<<<==>=dEPE:! 10T10% u&' () s10% u& ()-3
10% u&' ()-& 10% u& ()-$10% u& ()-&10% u& () - >===#>, >q>>dEPE: !
10T@10% u& ()- 10% u& ()-:10% u& ()- 10% u& ()-10% u& ()-  10%1K2Q02
>?D??2??2dEPE: | 10T# 10% u& ()-F" & 10% u&' () -
10% u& ()-310% u& ()-y 10% u& ()- 10% u& ()-??@ @AGNAJEPE: | 10T+
10% ! & ()-+ 10% & ()-L* 10% u& ()-(3109%R6& () -
10% u& () -1 %810% u&' () - A@BKBBBBBBBxnbC! 10T$10%@& ()- 10-u 10-u 10-u37

10% u& () - SGIHYerig &ffe&ﬁ%ﬁlﬁﬁaso)he%ﬁd é&%a!‘%r&@nda%ﬁgc@ 65062508 dofact
10%@& () - Z10%a& ()-Y @()
310%@ () - s 1GH@ltnpoGhDBHbDVIISE %@amﬁsﬂmosx@al(qon&m% 5@)1—21546"&@‘84)

109Gz () 310" OO BBV CYESTOThaR IS i PR ETENBEY A0 gHe 15
109%@& () - * LO%EEd (0 sifit al Bl ho) apPlidatfoUiR () - % 109 () - ‘VGpGGG—l:l—PH"H@'ldYNC'
I 10@ The insertion force required to mate the projection-type interconnect

within the receiving-type interconnect component is highest at the point
corresponding to the early phases of spreading of the flexible beams 190. The
subsequent insertion force is less as it relates to frictional forces rather than
spreading forces. The insertion-force required to mate the projection-type and
10  receiving-type interconnect components can be reduced (and programmed mating,
wherein one or more interconnections are completed before one or more other
interconnections, may be provided) using a projection-type interconnect
component having conductive posts which vary in height.
An alternative embodiment is depicted in Figure 14 where the central
15  ground contact 62 and the central ground contact post have been replaced with an
optical fiber 500 and a fiber housing 502 and an optical fiber 510 and a fiber
housing 512, respectively, Surrounding the fiber housing 502 is an electrically
conductive case 520. The optical fiber 510 and the electrically conductive case
terminate to the daughter card (not shown). Surrounding the fiber housing 512 is
20 an electrically conductive case 530 and spring member 540. The optical fiber 500
and the electrically conductive case 530 terminate to the backpanel 42. The
spring member 540 is annular and formed at the distal end of case 530 and is
coextensive with case 520 to form an electrical contact to ground. The mating
ends of the optical fibers 500, 510 are polished optically flat as depicted in Figure
25 14 for transmission of an optical signal. In all other respects, the connector 30 is
the same as previously described.
It should now be apparent that an electrical interconnect system has been
described in which multiple grounding methods are used to ensure that spurious

signals and noise do not interfere with high speed transmissions. The principles
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It will be readily seen by one of ordinary skill in the art that the present

invention fulfills all of the objects set forth above. After reading the foregoing

5  specification, one of ordinary skill will be able to affect various changes,
substitutions of equivalents and various other aspects of the invention as broadly
disclosed herein. It is therefore intended that the protection granted hereon be
limited only by the definition contained in the appended claims and equivalents

thereof.
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contacts 78, each said contact set 74 having multiple signal contacts 78 spaced

5 outwardly from a central ground contact 80, each of said ground contacts 80

having an end for contact with a ground plane in a first printed circuit board 42

and a connector end, each of said signal contacts 78 having a card end for contact

with a signal path in the first printed board and a connector end and a second

electrical connector 40 having a plurality of spaced apart sets 51 of electrically

10  conductive contacts, each of said signal contacts 52 having an end for contact
with a signal path in the second printed circuit board and a connector end,
characterized in that:

each said contact set 74 having multiple signal contacts 78 spaced
outwardly from a central ground contact 80,

15 each said contact set 51 having multiple signal contacts 52 spaced
outwardly from a central ground contact 62, an insulator 50 at least partially
surrounding said central ground contact 62 and multiple signal contacts 52 spaced
outwardly from said insulator 50,

each of said ground contacts 62 having an end for contact with a ground

20  plane in a second printed circuit board and a connector end,
wherein when said first electrical connector 35 is mated with said second
electrical connector 40, said ground contacts 62, 80 in said second electrical
connector 40 and said first electrical connector 35 are in contact and said signal
contacts 52, 78 in said first electrical connector 35 and said second electrical

25  connector 40 are in contact.

2. The electrical interconnect system of claim 1, wherein said first

electrical connector has at least one wafer 70 including a left half and a right half
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5  contact sets 51,74 includes said central ground contact and four of said signal

contacts.

4, The electrical interconnect system of claim 2, further comprising a
stiffener 76 for holding together said left half and said right half of said wafer.
10
5. The electrical interconnect system of claim 1, further comprising a

ground contact 62, 80 connecting said stiffener 76 to said ground plane.

6. The electrical interconnect system of claim 1, wherein said second

15  electrical connector 35 is a right angle connector.

7. The electrical interconnect system of claim 5, wherein said

stiffener 76 is formed of an electrically conductive material.

20 8. The electrical interconnect system of claim 1, wherein said first
electrical connector 35 is mounted to a backpanel 42 and said second electrical

connector 35 is mounted to a daughter card.

0. The electrical interconnect system of claim 1, wherein said first

25  electrical connector includes a body 44 formed of electrically insulating material,
said body including a base 48 and a plurality of spaced apart elongate pillars 50
extending from said base 48, each of said ground contacts 62 at least partially

located within one of said pillars 50.



10TT78}[9+= 10! 6 *: 1 10%& ()- !6 *:1109%& () -

1" 1109%7& ()-2'11":110%& ()-ZL' ! 1099°& ()-t!1L' ! 109%& ()-t89: : FI dE= 10! 6’
1099& ()-!  10%*& ()-10%& ()-$109F& ()-9109%& ()-s 10 10\ OWU3E=
10!, " *91 109%&' ()-9!9 1 109 T& ()-!69 ! 10%& ()-!;

91 10%& ()-!69 ! 10%& ()-!69 ! 10%& ()-uS40!  109%& ()-I! 28/10/2002
109%& ()-1109%F& ()-$109& ()- 10 10 10! 6  *9! 109%&' ()-9: 3zX6uS40! ! ;

@M 109%&' ()-!;

@M 109%&' ()-!6@M 109&' ()-!, @ 109%& () - &&RI0IT& () - &&! 10%hh&' () - mb@! ! ;!
10% & ()-mlo%d& ()-$10%& ()- 10T 10T 10Ty2

10907& () - @ 10907°& 1) - 1 Psodeaicet i tkﬂe@?ﬂe%t égrstéihlf cldihOP Bufther dodirib@I T& () - s
| #&&! 109%wW&' () -s! && 10%m&’ ()-s 109%& () {]}}oPlOld‘Vd’&' ()-$109& ()- 10
10 10!;L*M 1 omeqch- set of *pntaolyRan )electnqaﬂmmmn(g)pﬂlmw posiionaghbaroe® () - z

oM 1O%jd&l 0 S(Zilldt{:%g‘tlrgi /8\1'.\1'1\/{% éo)ntact g? §‘nd1' é)ai/gWV& 1t ;)le signal contacts 52.

5 11.  The electrical interconnect system of claim 2, further comprising a

hood enclosure 72 connected to said wafers 70.

12.  The electrical interconnect system of claim 10, wherein said pillar
50 is hollow and has a rectangular cross-section and each of said signal contacts

10 52 1s positioned against a wall 54, 56, 58, 60 of said pillar.

13.  The electrical interconnect system of claim 12, wherein said pillar

extends beyond said signal contacts 52.

15 14.  The electrical interconnect system of claim 1, wherein said
multiple signal contacts 78 of said first electrical connector 35 are substantially

freestanding and flexible.

15. The electrical interconnect system of claim 1, wherein said central
20 ground contact 80 of said second electrical connector 40 includes a pair of

flexible legs 110, 112 each extending from a central post 120.

16.  The electrical interconnect system of claim 11, further comprising

a closed entry plate 400 positioned within said hood enclosure 72, said plate 400

25  having a plurality of openings 410, wherein a set of contacts 78 of said first
electrical connector 35 extends through a corresponding one of said plurality of

openings 410.
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has a recess 63, 64, 65, 66 in each of said walls 54, 56, 58, 60 and each of said
signal contacts 52 is at least partially positioned in a corresponding one of said
recesses 63, 64, 65, 66,

18.  The electrical interconnect system of claim 1, wherein said central

ground contacts mate 62, 80 first and then said signal contacts 52,78 mate.

19.  The electrical interconnect system of claim 1, wherein said central

10  ground contacts 62, 80 and said signal contacts 52, 78 are mated sequentially.

20.  The electrical interconnect system of claim 17, wherein signal
contacts 52 of said second electrical connector 40 include a curved surface 250
for mating with a corresponding curved surface of said signal contacts 78 of said

15  first electrical connector 35.

21.  The electrical interconnect system of claim 4, further comprising
an interconnect 302 attached to said first connector 35 and an electrically
conductive surface on a body of said second connector, said interconnect

20 providing a second ground path between said stiffener 78 and said electrically

conductive surface.

22,  The electrical interconnect system of claim 16, wherein said first
electrical connector and said second electrical connector are polarized.
25
23. An electrical interconnect system 30 comprising:
a first support element 180, 182,
a first plurality of electrically conductive contacts 78, secured to the first

support element 180, 182, each of the contacts of the first plurality of contacts
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sections of the first array comprising a contact surface on one side of the contact
5  section,

a plurality of central ground contacts 80 each secured to the first support
element and positioned between a corresponding group of said first plurality of
electrically conductive contacts 78,

a second support element 44,

10 a plurality of insulative pillars 50 arranged in rows and columns on a
surface of the second support element 44,

a second plurality of electrically conductive contacts 52 secured to the
second support element 44, each of the contacts of the second plurality of contacts
having a contact section, each of the contact sections of the second plurality of

15 contacts being arranged in a second array of at least four contact sections
positioned around a corresponding one of the insulative pillars 50, each of the
contact sections of the second array comprising a contact surface on one side of
the contact section, and

a plurality of central ground contacts 62 each at least partially located

20  within a corresponding insulative pillar 50,

wherein each group of contact sections from the first array being
configured to receive a corresponding single one of the groups of contact sections
from the second array such that, when each group of contact sections from the
second array is received within a corresponding one of the groups of contact

25  sections from the first array, each contact surface of each contact section of the
first array contacts a corresponding one of the contact surfaces of the contact

sections of the second array and said central ground contact in said insulative

pillar contacts a corresponding one of said central ground contacts.
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groups from adjacent rows of the second array.

5 25.  An electrical interconnect system according to claim 18, wherein
the contact sections of the contacts of the second array each has at least one
portion extending in a vertical direction both prior to and after mating the first and
second arrays, and the contact sections of the contacts of the first array each has at
least one portion angled toward a horizontal direction prior to mating of the first

10  and second arrays and straightened to extend in a vertical direction after mating of

the first and second arrays.

26.  An electrical interconnect system according to claim 18, wherein at
least a portion of each contact section of the second array is embedded within the

15  corresponding insulative pillar.

27.  An electrical interconnect system 30, comprising a first electrical
connector 35 having a plurality of spaced apart sets of electrically conductive
contacts 52, each of said central contacts having an end for contact with a second

20  printed circuit board and a connector end, each of said outward contacts having an
end for contact with the second printed circuit board and a connector end, wherein
when said first electrical connector 35 is mated with said second electrical
connector 40, said central contacts in said second electrical connector 40 and said
first electrical connector 35 are in contact and said outward contacts in said first

25  electrical connector and said second electrical connector are in contact,
characterized in that:

each said contact set 74 having outward contacts 52 spaced outwardly

from a central contact 62,
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prin edgci%curit board 42 and a connector end, each of said outward contacts 52
having a card end for contact with the first printed board and a connector end and
a second electrical connector 35 having a plurality of spaced apart sets of
5 electrically conductive contacts, each said contact set 51 having multiple outward
contacts 78 spaced outwardly from a central contact 80, an insulator 50 at least
partially surrounding said central contact 62 and multiple contacts 52 spaced

outwardly from said insulator 50.

10 28.  The electrical interconnect system of claim 27, wherein said
outward contacts are connected to ground and said central contacts can carry

signals.

29.  The electrical interconnect system of claim 27, wherein said
15 outward contacts can carry signals and said central contacts are connected to

ground.

30.  An electrical interconnect system 30 comprising a first electrical

connector 35 having a plurality of spaced apart sets of electrically conductive

20 contacts 78, each of said signal contacts 78 having a card end for contact with a
signal path in the first printed board and a connector end and a second electrical
connector 40 having a plurality of spaced apart sets 51 of electrically conductive
contacts, each of said ground shields having an end for contact with a ground
plane in a second printed circuit board and a connector end, each of said signal

25  contacts having an end for contact with a signal path in the second printed circuit
board and a connector end, wherein when said first electrical connector 35 is
mated with said second electrical connector 40, said signal contacts in said first
electrical connector 35 and said second electrical connector 40 are in contact,

characterized in that:
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each said contact set 74 having multiple signal contacts 78 spaced

outwardly from a central ground shield 80, each of said ground shields 80 having

an end for contact with a ground plane in a first printed circuit board 42 and a
connector end,

5 each said contact set 51 having multiple signal contacts 52 spaced

outwardly from a central ground shield 62, an insulator 50 at least partially

surrounding said central ground shield 62 and multiple signal contacts 52 spaced

outwardly from said insulator 50.



