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Background of the Invention The present invention
WEerhaniass general ly to el ectrical connectors, BOHURINE012275

particularly to an inproved connector suitable for use

i n backpl ane applications. Backpl anes are | arge
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The present invention is directed to an improved backplane connector that is capable of
high data transfer speeds, that eliminates the use of individual shields and that is economical to

produce and which is robust to permit numerous cycles of engagement and disengagement.

Summary of the Invention

It is therefore a general object of the present invention to provide a new backplane
connector for use in next generation backplane applications.

Another object of the present invention is to provide a connector for use in connecting



Anot her object of the present invention is to provide
a connector for use in connectingcircuits in two
wa@Roosuoi4shoar ds toget her that has a high ternm pel/US2006/012275

density, high speed with | ow crosstal k and which is

robust. A further object of the present invention is
circun!s@n BrOVirElet Boatdinogabarthitdas ¥ aigh ternbiaglkdehsing high speed with low

applications in which the connector includes a
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portloﬁI % E&n@?&ﬁﬁ) Edﬂ% Cloddidh b&E a/rBoQﬂ(l)n ﬁl?&@drﬂl'e&ﬂlgctﬁ% b&ﬁt&cct and tail portions

Tot's provi ding air gaps, or channels,
to getlieetm&mhthbjn eretodfsai fnah&atlhothalg thet leqbianﬂdpﬂadmszohmm including slots

assoc BRI GH G G SR s 6 Birae B GG pRREnf SPnels
betwe\éﬁ' kifehedniiRals 8B Sthe fhaSignehédehd@ cbﬁﬁa@héiﬁ' S are

supported in an insulative support body, the body
| m\cn asﬂdntwglalam ¢aitoétheairessatinygntingp trspigvisemaader qomaeqtojoeomponent
otely £ na t er.m .hej
o T RPN GO0 onebR LB R Bl oy, e

body ﬂﬁfudmgr@ iater@ll cadiiadigRlsedbétweantheasbd coloninz ofitandyeti¢ terminals,
of termnals arranged in the two caol unms of term nal.s,
the teppigal brang arrameedinshasORg! PaiFst Hdermipsl gfrlslé §aVifst defwipgan air channel
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term na two rows e eac er to there
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termigels By BT ARG Sh DB TR 0 Gl Bl befeen
honz&ft&l'ﬁaﬁs Bf t4fdlalsy of wafers, with eaCh waf er supporting

a plurality of rows of conductlvetermnals and with

edulothsf objeet ofdheprssém ddvedtioisdn providy mbdckplane egnnector that is
e RS S B b SR v o
condi¢ti®t Reiiral 4@ with each of the wafers including an internal cavity interposed
between the terminals of each row, the cavity receiving an insert having a selected dielectric to
affect the broadside capacitive coupling between the terminals of each row.
Yet still another object of the present invention is to provide a high-density connector
that is formed from a plurality of wafer-like connector components, each such component being

formed of two half portions, each half portion supporting an array of conductive terminals, the
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affect the broadside capacitive coupling between the
termnals of each row Yet still another object of the
wWQe@sao483 nvention is to provide a hi gh-densi t PCT/US2006/012275
connector that is formed froma plurality of
waf er-1i ke connector conponents, each such conponent
termirtaés ingluflimgreedtact pdridnste ohie got thewo$§ andstad lpoi'ta:lns apardtheyrend thereof,

ortin n_array of conductive ter
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second B@lﬁﬁﬁ&fm o th&l df tROF RII8p o) b kion 8fds b %@@Hmntaﬁ%f the first
conductive termnals being arranged in a first col um
columnrbetngeexpbsediie ainwmndiht btheoeerons sialnglofiths degridngniligatunimbeing

encastdB M arH Pl £t B op O s R Epal e Dbkl orton with it

second Hrmuﬁlm aomﬁfﬁ Béﬁﬂgec{hgﬁ@dr’(mtﬁ tBd 88 cslimhh@niihdls tthd eleldchiit! affecting
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one prbﬂi@ped abibet, ¢hﬂmje$an|nbeﬁt\mﬁ1|91ﬁclﬁaesf Sbaekplape com@bior cd'rhﬁonent that takes

resent jnvention acconplishes these an o her objects
the fow ohapibiearershaying achase and pricasha PRI PG § e coORefriively
e

ot R0 LSO, B RERLENE SHBRSEIl
cmmebte)s compoheat. Tlealstse haspap]urahty bf Brldmmhﬂeb@vtﬂganvﬂles each of which

cooper atj.ve] e a. serjes
receivg5E ROSRIeL i RBb o] ogmuieloays N S901-eh WAissring cqiplpat tails
formeBANBSIIsAE efRTPAREN  ontabh BlaBeSMdNASs Ae BFEE drh ¥adhf other and the

termnal receiving cavities, each of which receives a
cavitiesel aonfianeed tergaivel themh dn therwefarbd enhodintenh thecesivities lare shown as

and ompl Lant .t ail te e .
iG55, B0 04 G0B] LK i o 508 BRRREL SR e cominas
and t}@tlﬂtefcoaﬁ&uh@ arrg aY tHel 12 Shaed cawinf degiaitgl denrte @eﬁn@aﬁ hie ﬂ]hannel
In the preferred enbodi ment, the cavities are
betweﬁlamerfwéﬁmnm%lﬁ apechin i ehaspelds Prepent |bétj%eeaﬂ3atlﬁ@f5 terminals n each
row o%ﬂ%@n(@é’l‘l&ﬁz%ﬁtaﬁ ﬁff@dtf‘()hqg eﬁ&q bvos Ellag gblglflfﬂg%kﬁeeﬂptge pairs of
e I nterconnecting arm of ape avit

terminadsrai ni ng open to define an air channel betmeen t he

t term nal s.. Such air channel is sent. bet ween

b PSPPSR T ROV BT 1oPeh RIS OF RA omector
compORntZ B8 balviddBRAh A0 Wit (RS bR%blaRE AakiR]. dRahOMBh bvatkr connector

between the pairs of termnals. In another principal
compeismé tclusies & pbirgdite o€ mndunvmﬂermmalsahqﬂam arangpd o tweafestical columns

oS SRRET e RSP AR RS R ST D Ry o

honzdrﬁéﬂrb'ﬁ}@ of @ridindlsakdchYoRfindlodidy aphit@f te@mifalglasd prefdralsiy @ pair of
rranged in two vertical columms gv\,hen viewed fromthe
dlfferwﬁtall pigndrierminds-e &g termimgls in saghyef the gk SopRsCloh CAgPgnent rows are
| .
ahgnelzi ‘t}ll{‘;fciéi(fe%ogéthé?%g 'ﬂ%a? @%}?&Cltfvg‘@? 51?1 éf#ﬁg‘ pr(%? ?%ﬁg&{égﬁ gle ﬁgﬁ’s ina
broad@lﬁe ehaiaﬁﬁf an bic&lr tetegulate the impatahse of Haeh par of ’reﬁhmalsneach wafer

each of the wafer connector onent
connector component mvc\:lia des a structure that degggs an 1nterna? cav1ty, and this internal cavity

is interposed between the columns of terminals so that an air channel is present between each of
the pairs of terminals in each wafer connector component.
In another principal aspect of the present invention, the contact portions of the wafer

connector component terminals extend forwardly of the wafer and are formed as bifurcated
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al i gned broadsi de together so that capacitive coupling
may occur between the pairs in a broadside manner. In
wo@e@enoss reqgul at e t he i npedance of each pair PET/US2006/012275
term nals, each wafer connector conponent includes a
structure that defines an internal cavity, and this
contadt§thef Itdle aGantileyered cortb@bpas stubiateneaninstiati cohausiig, of cover
termnals sg that an air channel is present between
membgp appyde Rreddeshior saglt Welsy pRTRSFIET FOMRRICR! A8 SUElbHhwgiepse, the
: [ .
housi RIS The mefin O] ek o oo R oy LT @3l and
protect theponiant béaarsmAieisatioxlyethd chosruasrober nofy Hehfermed &va large cover
are fornmed as bifurcatedcontacts thai have a

membeh A $S0RPAEAEE APHER B QALY CORRSTHE Sl Thsul at i ve
hﬁ#‘lﬁb RebfeiPdd GRVSEmMEBGTGhe in¥BMidRe tHREQ MG & covB8CRembers have a
waf er “connect or conmponent and in such an rnstance, the
U-shahowithitige lepgeftbs U-Heparangagingomposing éerindimitiom etganetthe water

component | n der t ouse and protect the cgnta
comnefBTRERSRpbEbF Ferest PR Badoro RS brol ByE S Floghe contact
beam$ST1R Hadd G fERY &peBINBOh thd Pl inBSasNPsahet s Blsefié dftlYor H-shaped
of wafer connector elenments. In the preferred

openiggsifoumaretheresy thatvae phiguedtwighthe cpptselradensi o dre tsrmivalpand these
openilgq%rgéﬁ{lg 11{?1%8%&} .a}f}' ROARE M%&vger{ t?g c&ﬁg& b%gm% ch F]hle{f §R@MRGectric constant
gagi hg opposing top and bottom edges o e waf er
of air &N MHe abal foe braadsida towhiag theevdeasiee efminhkepdiksshi@pgh substantially the
roviding a protectjve shroud to the contact beans.

. p
entire A @ ihetepginaksthouely BisaMHP R BRCIPHOTRANGEE of view) of

t i . . A

| DR oA MDAy ey S, LIRS DR, MR P gpectr
compareat isesizeil nateeciva dn tiregenaplen agishidefsenenémbinmajuzd anasdngineered

. hannel s between the contact. bea o that the.

dieleeftapag AR B RO SRET BEORIEE i) "0 THLG] B coPgHpgpocurs

betweER 2l Jaltd oPREMBRIL. tHehik lafh&atheRRipESant 8 bP#GRonnector assembly may
substantially the entire path of the term nals through

be tungefl¢o grmprnroxiontredssed tesalb dnanethen embadimpely the ity ipriamed as part of

one of> 1516 tcg ecfd¥ %Qﬁ&gg&nt bgl%eé zﬂqtdeﬁ g?t{and:sab\(/'e} the %netr B?oa\ﬁ@ ?Eurfaces of the
connector co onen iS Sized To receivé an | nser

terminiiNTOEHe, othgttohidcsori cogpohentdaiidics adiyicdae tirrfirenginneesegmponent half

dielectric that h ired dielectr] tant that
with i{gteymingls p@gﬁg@r@qﬁgisd@gﬂ e%:%rég%, Ilse a&%&gé%@@%%%o&m half.
PahES B ok %Bjé@!sﬁr‘%fuilestéﬂh%d%ﬁ%%E gfféﬂa%rés'éﬂﬁﬂ%}ﬁﬁn%u be clearly
t he connector "assenmbly may be tunhed to an approxi nate
understesd thecugdhev/@insideratian of Herfobowindidetnied dedvaptiosert i s
formed as part of one of the connector conponent
hal ves and it extends over the inner broadside
Brief Dékérdg@sn Of thleMBalv@hgd nal s. The ot her connect or
conponent half Ties adjacent the first connector
c dmfhereentse Athis dgtaited descripgion halreferenceywalibbirecpsily enade to the
wit.h t.he termmnals of the first connector conponent
aﬁwﬁﬁ%ﬁ?ﬁ“%ﬁ@?éwgﬂﬂ_other obj ects, features and advant ages
ofFIG hEish RepebtivaWeR ol @bavitgldnc®nfdRardsyenbig esstiao@dd in

t hrough a consideration of the follow ng detail ed, .
accorgpase frtfhttheprinciples of the present invention and shown in a conventional right-angle

orientation to join the electrical circuits on two circuit boards together;
FIG. 2 is a perspective view of two backplane connectors of the present invention used
in an orthogonal orientation to join circuits on two circuit boards together;

FIG. 3 is a perspective view of the backplane connector component of the backplane
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Brief Description of the Drawings In the course of
this detailed description, the reference wll be
woec@quesnss y nade to the attached drawi ngs in whCTIS2006/012275
FIG 1 is a perspective view of a backpl ane connect or
.. assenbly constructed in accordance with the principles
conne®br 4R3empPlaFENG. 1;nvention and shown in a conventi onal
ri&gt-,angle orientation to join the electrical
P is gn6nd vigy ofiflEu? taksaatons thokeatdr: FIG 2 is a
PRIG @%ﬁ!a\rﬁlﬁérs 'e@tWeO\tie\;fg?a RaskRFaL iﬁe@@ﬁ'ﬁ%‘atiﬁ’ fiR H%Ekﬂl!iﬁe C
present invention used I n an orthogonal orientation t
membeodfFIGL. A aud ssovamattavhed tor cesirtiertnhdy theilltsicpie b eranndtlitbwlidch they are
IS a perspective view of the backpl ane connect or
formed:onponent of the backpl aneconnector assembly of FIG
IR 148 15 dnSon@Ri&NBf et 1 tefih(RalsD IS ©NA B8t fhe offset
litne 4-4;, FIG 4A is a perspective view of a series of
configueatioh wétle tasedal; n t he backpl ane connect or nenber of

F 4 and shown attached to a carrier strip.t -

st B BARAIRER! B Sarielime eREGF el EopBb it Bogs ompeirout
board kid AldRat@RLY tBWiQhatehe usdd fohSudhey d¥niRhentof FI G 4A,

illustrating the offset configuration of the termnal;

FFIS. 53 isenzntasgedlamviewend agrorigneolifhe Rpskakae swmhee 06FIG. 5,
itustr ARG APl S R o AL BT S Sl ARG R 1O

SAG.s3R thhtaategsiah pledrofthebadikplade prhtbepof BIG. tSheut with the terminal-
. backpl ane nmenber of FIG 5, illustrating the term nals
receiving Gavaice thirshiePthe termi nal - recei vi ng caviti es
t B | H . I ; . . -
bggﬁ%ﬁ;ﬁ eaﬁ r?glr?’(r)%r% ﬂé?n {'lelg% o' %{Rggétnaéva Iii%}.etf‘iﬁ,glfﬂugtpﬁmg the empty terminal
receivirgraavitmb iregreater dgjaitavi ti es thereof enpty; FIG 5Cis
a rged plan view of .a portiopn of .FI 5B,
PG ot e e geTeY SecuPiT e SEaPorting SELG: ppiplansmember
illustrAi QAR teBEhalks lof tHel tipe sHwnSn F16 3 AR M@aRerg@t ai |
sectional view of a portion of the backpl ane nmenber
i FIGidt isatrierspeetivs view of aatagped laad drapiegHusiteasing thatwo agrayaof
g | ace  herein. Fl ' ' view of a
termilgfl MG, dNR el S BBl B ERE G s o

t BIGI Nidlag eldvationsil kewber the leae draie of FEGNE | tekenefa@n the opposite side
connector conponent; FIG 7 is _an elevational view of
thereof gd phoygng therwaley hatyes fogned oiies therteringlfie opposite si de

gt enf }sacﬂg sAOWRD G, Y 8in Qﬁérgﬁe%tit/é)(zf@f? over the

term nal s;
FIG. 8 is a perspective view of FIG. 7 but taken from the opposite side thereof;

onnector
o}

FIG. 9 is a perspective view of the two wafer halves of FIG. 8, assembled together to
form a single wafer connector;

FIG. 10 is a perspective view of a cover member used with the wafer connector of FIG.
%

FIG. 10A is the same view as FIG. 9, but taken from the opposite side and illustrating
the interior of the cover member;

FIG. 10B is a front elevational view of the cover member of FIG. 10, illustrating the I-
shaped channels of the mating face thereof;

FIG. 11 is the same view as FIG. 9, but with the cover member in place to form a

completed wafer connector component;



FIG 7Ais the sane viewof FIG 7, but in a
perspective view, FIG 8 is a perspective view of FIG
wQ 20dt10348ken from the opposite side thereof; FP@/US2006012275
a perspective view of the two wafer halves of FIG 8,
assenbl ed together to forma single wafer connector;
FFIG. 118 58 sectimaab\viewtoif e wafemcahedoconggonennii€r. 1lsteklen from the

Wi t. th nne f FIG 9; FI 10A i s
opposiib il (i WSFHEE 19w lh Sppdiontidheies deios; taoved for
Clautyand |IIustrat| ng the interior of the cover nenber;

FIG 10Bis a front elevational view of the cover
nEkbdr Bas thelsame perspedtivestavans K. t1A etakethfipmdhe hpposie side and

sectiofld 4t TGS Wi r386, O FiiRistad bk mide it oub R Pertb it tne

contaifeCRITRINGh STt RhviG O oYERE B6ves aldRent ; FIG 1A is a
sectional view of the wafer connector conmponent FI G

141G . tl3Kken sqationslthew eppesvaler wndecterremaionsiy afifies] latgken along the

[ th a portion of the cover nenber renoved
Vemca?hngl‘l?n]tﬂfer?%l G 1lIB is the sane perspective view as

FFIG 13A, is hpkigtial fectiondl Veevo pPhs iviaersotlRecanttospoheiREHIG. 11, taken
nes B-B of FIG 11, illustrating how the
along fhéraﬁgll‘?glhnééﬁtlgébelﬁ%ﬁstl ons are contained within the

| Rk BN ARWhake ev9 E eFf@ 18QY6ht tgﬁéﬁocﬁfectly ot the %ro'nfoiathe section

sectional view o waf er “connect or conponent
shownRh@IG113At aken al ong t he vert| cal line 12-12 thereof;

F 3A is a partial .sectional view of the e

cblhdauon SEeplis Sbere aneq R eaBH P R Lhgfie slone
Vertlcz[]lhlﬁ@llaﬂtﬁe&@ier eof; FIG 13B is the sane view as FIG

13A, but t aken dlrectly fromthe front of the section

sHéwl Siipa pergpectigaviem), @artly4n jsectignoé @ tyaderadonpgcsqy eopohent and

L$anne mponent of FIG 11, taken al ong
bad{pf\%@? ar F{:ed(%(l%f:%li thereof; FIG 15 is a perspective

VFE?W,16ﬁ§iﬁﬁ tnd diBgragidtiovial oBthWafEr RaneaicdmponsRane Bhckplane
and backpl ane nmenber mated together; FIG 16 is an end
membgy gied teasthes Withdlie e1ver membsr s Aty ¢o Hivsas theamanner of

matlng%h‘% tdtE E [E%Eﬁ%&%@%hher with the cover nember

em)ve for c tyto iTTustrate the manner of
FIG. 17 isa 51m1lar view to FIG. 16, but with the wafer connector component terminals

being supported by their respective connector component supports;

FIG. 18A is an enlarged sectional detail view of the mating interface between the wafer
connector component and the backplane member, and showing the component and member;

FIG. 18B is the same view as FIG. 18A, but with the wafer connector component
removed from clarity:

FIG. 19 is an angled end sectional view of three wafer connector components in place
upon a circuit board, illustrating the air gaps between adjacent signal pairs and the air gap
between adjacent wafer connector components;

FIG. 20 is a partial sectional view of an alternate embodiment of a set of backplane
connector assembly wafer connector components with a dielectric insert in their internal
cavities; and,

FIG. 21 is a partial sectional view of another embodiment of a set of wafer connector

components with a dielectric material between the two columns of terminals but with the
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mating with connectors of the present invention; FIG
17 is a simlar viewto FIG 16, but with the wafer
W@ o0veee8F conponent term nals bei ng support edP@lUS1966/012275

respecti ve connector conponent supports; FIG 18A is
an enl arged sectional detail view of the mating.

material being doendielt em ene bhthewahwctar eom@ohant halesponent and
t he backpl ane nmenber, and show ng the conponent and
menber; FIG 18B is the same view as FIG 18A, but

Detaifdd DedcbiptioRlof thCPRIEG LA ERTRARER" ' emoved from
clarity: FIG 19 1s an angled sectional view of
t Al@el vbfstrates o backplane conmpomestesiblns ptastucpdin accordance with the

T T
52, 54/\@1@ theC Qe Hoafd LORBRRENMNS a atipladlardSh@ @it BAakd 54 re 1;plresentmg

sectional view of an alternate enbodi nent of a set o
an angjiampPitrackishhedor assenbly wafer connector

t in.their j.nter
CaTeAREity LR S| SRS TR pd il Plinali, EpiPppents 100
and 260 o0Ohetoraphiedi henis n@&funaec&etth@lﬁackplﬁﬁé b&RABL@h@Ls a backplane member

ents wwth a_dielectric material between the two
that 131G} oot P § iicadss Tt vagan. theealedpncanebemi@Os ey ilgetrated best

e R L T L

base pdrtiorst #2at Emsatmsiklpsh/aﬂsel (140 hotestrer toatefieerhlsyrids®f channels, or slots

d d th the principle
108, PR Tbl H R rrDR: = THE S LEH b yesl0r SENSER 10 flopHe to fcliat
the prbl@é}@rféﬁfatlbﬂ\@f e rv@a}féﬂcogﬁ&rtélscoﬁ?pon@ﬂs 09 Gllthﬁlechg bhd ?Bﬂafne connector
board 52 representing a ackflane and the circui

compgyeraf.dhesidewgtselddnt @61@6 arcfenblyl fbmtqd wish IIUanrgl’gI@crvebdé(O that are

V.. 50 ¢ an be nto | de t
vertief o PR s o 0o M L s k1,8 ofpacuctve
tmmnmmﬂnHHQFKEIQp is nmounted to the backpl ane board 52 and
a_backpl ane menber that takes the formof a pin

héidapn lﬂhFKim@ thedasader tenmpingls d RY prerfermedipen Offset maper so that
their dohl[a\dﬁg b iqe Shhidntalkd r]ir ?ﬂggé flaﬁ ?%élgéj% &858 one I]%lame P1,

port th two si rising up fr
while tlig t.’hhpca“tipnrr 1230 shak@Pas éﬂmqﬁfant pin-ssilelemall D4 ediddd inlfifother plane P2,

b S5 05 BTk GBS o0k R R oo 12

that 1SQ€€€?€HﬁlexﬂﬁhlﬁQt?eonje@&H%%rteﬁxﬁnél%éd\)e%a%tgl He1 BiP %%rmed in the base
orientation of th er connector Conponents

portiofi10R jof thethackgl etepinambercldlon ddGofA dlbustratee i, tetrhimals 120 in one stage as

e LR et O 5 PP T3 B i

interc@iir@0ted tdgkbher H0Bb1i1Y B thedatdiertsd 1XMBuRllso $Rofary pieces 128 that hold

conductive
the termlnals 120 in hne during their forming process. These secondary pieces 128 are removed

later in the forming process as the terminals 120 are removed, or singulated and then are
inserted into the base 102 of the backplane member 100, such as by stitching.

The contact blade portions 122 of the terminals 120 and their associated body portions
126 may include ribs 130 that are stamped therein and which preferably extend through the
offset bends of the terminals 120. These ribs 130 serve to strengthen the terminals 120 by
providing a cross-section to the terminals in this area which is better resistant to bending during

insertion of the terminals 120 as well as mating with the terminals 206 of an opposing wafer
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termnals 120. (FIG 3.) As shown in FIG 4B, the
header termnals 120 are forned in an offset nmanner so
w0 bab/104383 r contact portions 121, which take tPer/is2008/012275
of long, flat blades 122 extend in one plane Pl, while
thin tail portions 123,. shown as conpliant pin-style
connectiir csmp@dene 202 nDimpleahdl hay alsb dbcoizd ih Wtetrﬁm&lﬂﬁﬁl@@omon 126

apart fro he fi rst Iane term nal s 120 _each
and i DS SHOLBAY PISUTS PO L6 Sidk:af TP FEUIBRL L (G 344 form o

p10Je&%rt§a9t%ﬂ%‘1&g1aB 1H1e91%hn I %Qﬂtﬁétyo %\fltljiey lts%ﬂhe terminal-
Sbac mber

fornmed 1n"the base portron 102 ane ne
receivi@cavities.1 14 An tHel haskplancasember liaeef mmah 4 OZ.ZAS ilhusonted in FIG 5D, the

k3805 i TR e | SR Sa QRSP 581 8 et

vertichIlY &ICHRRIB iR tedeR@RhOREMMA dMP1¥% PY th8LirC Ael t8imifille&eiving
127, but_ al so secondary pieces 128 that hold the

cavitigseh I aveplso poegereblylformeediiwith ngemméhpulﬂgﬁmrdgdggs d24suhich are best
v A8, SEEBALA BLSFRS ARGPRBHLP B LE il B s 126

rest. Si ngul ated and then are |nserted into the base 102 of
t he backpl ane nmenber 100, such as by stitching

covitshern i Ble 4dbothg hﬁ@éerltzlzm@ﬁwtlﬁe prafpibldae By tal.h aortlons 123
offsetlGlell. A8 SR AUERY (PONYPR5 141988y 428 1h£1§ %j% r:cljlal? The centerlines
1 ed ther

t'hat "are’stanp ereln a erab
of theeil pamﬂiohmlmgh oifﬂset fedih dlet cehenlitses of tHeI”txe)ntaef pbrtlath§l 226y a distance

bs .130 er e to st hen t erm nals_120
P4, Th sl beiiniG = drtbehenen B Prfos eafi qranplri 2Dy fice cach

other AEEiIMRItEN45-3ehiBE bRENEEH S shBQ/nkfﬁ ﬂﬂ:‘ iht QHFLPBIG. 5. As can be
insertion of the termnals 120 as as mating wth

determined friormflta ISSt@%nmllaldrplmpqdas“ qmg owafeewoanwe &1 @an use the bottom left

via, WG RRASP B0 B ol P e fEinRl &R sl ab? it by Fent row, and

then vaklOfhe phtt@Htrefeted T8r SicH PaRf the @8 of EeHeaddr tdrdfndlE;Wathid Bich two
and forma projection that will preferably
rows qrg@kty degrerdnglesdaead Ofbﬁea%‘fhoﬁﬁlé{ %@@W@FIP@YGP theyaght of FIG. 5.

This %&m&%g R &g i s@{' {n{n%%% acgne %@ic#aﬁi]t geacfggoa\p@gma{&%&e

ase portion 1
mountzdckpl ane nenber base portion 102 may include a series

of slot r h exte d vertically and

ettt e Ioe S bk an o tEHBTase e chutie hil ot ¢ Gackplane
memtef 1 60 Giaﬂhe BRI DSE 18 Yilveh@Sn dre lanq%% a1a§ SheP L&S &5@}%&1% H-shaped,

formed with interior shoul ders, | edges

with eaele Hpdhgpe bivonntwanleEpGitided 147 dlat\meahtemommﬂ@i lay suarfrapation 113.

Wil ent o2 R e car oeus B i 36T Paapiions 126 of

the tefh@ugls t D@ the bugh bordiohs 1 PNSF kil cOFifysEtl remaldgen s6\$hat BRWR channel
this offset occurs Iaterallg@of the termnals 120, so

“AC”tlﬁé‘t inefldn gherrarories | 5 (Rifed A ki the parposopiwhiel vall be explained in
greateg S%t%lﬁtoe (?\g rqélie%g) & ﬁgﬁ%‘i ]ﬁ%ﬂﬁss b?cE{N x{' A tce?‘%n (r)lf):tlﬁc gol‘rtlons 122 is

per mi

selectScht@Wﬁatb]ﬂ tHel dpprdximp@ispscind bdraaelethett@d Rbiatt p'b&@oﬂs@ 16¢ €he wafer

each
connector component terminals 206 that are received within the backplane member channels

110.
The H-shaped cavities 111 also preferably include angled edges 140, that define lead-in
surfaces of the cavities 111 that facilitate the insertion of the terminals 120 therein, especially

from the top side of the connector base 102. The cavities 111 include tail holes 114 that, as

-8-



other and utilize the 45-degree orientation of vias
shown in the right half of FIG 5. As can be
walewenodssed from FIG 5, the conpliant pin tai PCDUSINE012275
of the two rows R can use the bottomleft via, while
.- the conpliant pin tail of the facing term nal can take
showrt IEFIGe S A, Medodatedtdt angled) bérnéewf eaohdH shapedwiptiiing hel. The contact

attern repeated for each pair, the vi of t
blade paiipnn PoT WF terminaln k30, Aedosaseikabeve and S k%“]é(é)&{;]@érd HB 1eg

portlof’ﬂ1 9L23§f t%nQ ﬁ%ﬁﬁg@&#ﬁcﬁ% 139, TRAWE a6 fi‘ﬁ Gl lp c%leﬁtyintﬂ%ut Rty

cilitates t e route out
pOI’thBSiJ 6:26 and tiecisdrest showh e a«:ompamstonhxeamta RIGSV\M ahd 6Be3F 1G. 5B
re, moun best

lhuste s 1 LI BT h G iAo ey Rk sPRe 102 vithout any

termid TR prdQft A tht REMEANRREHMScatick h@l JWVRNETP B AdlIBstrates, also in an
unique in that they are generally shaped wi th each

enlarged sdpeplen iigw, ﬂ@ temoinhlegceiving |C@wges111121 behm ﬁ]éﬁ;cbwﬂh the terminals 120.

terconm ect ort on 11

tn 1 i PR s T e ML PRS0 it ARyl s between
the rowk bitelighaRa@dythRakd b@BSsukfABesOf24tthgred Bl gbﬂ?étifroh;?ﬂ],e dufegmost inner

arm ?ort ions 113 of each cavity 11 1 remain open so
edgestlAhof the baps memhprfermmalcreceiyingspyitiedl 1 h t he arm porti on

1 ( f

Ay o R R st

termlrimﬁ Ql(methaﬁHMe bm‘n itﬁﬁpﬂ(hﬁid fomnddaiatprgmrdtionrfer s‘.b’bﬂequsnt moldmg and

sel ec

singulg d]g% fraxgp p% ﬁgo : o%(tlf Hrrgg gﬁg tg;:x%l%ﬁlg gbge ach set of which is
1ncorf§)?zﬂgcgﬂ1%@ bn flﬁﬁ%ﬁ@@&tﬁg&q Qairhabs @Q@b IRk Kﬁ@uﬂée‘qﬁéﬂlyt ddabined to

[ ane nenber c nel s 110. The H shaped caviti es
form 4 gingle a‘l'as"cr qoneefoeorabhgponﬂmmae Thetgirethabfdsard &gmetlaapart of the lead
ln sur f ces of the .cay

frame DA el 4 WP FROUET B CB1 ERESE AP Ll oo gl supported

as a s@SALEN BellYad iR LOLLT ARt SighertHicden8h6@AASBAQR0DABE interconnect
102. The cavities 111 include tail holes 114 that,

the tergaignle i thedead) fame 204 andealsatesatespnchaupan Peget Hfeihat igferconnect the
I
te1m119a§%ct{5ig€t|fnx§1h i@%g %ﬁﬁﬁ%?eé:%% Jrﬁa ma-\l;la SIOﬁﬁéﬁ{itg%,a Zicbtgr\%lnal sets
dunn@aiuéembiygiﬁ}heyw@ﬁet b@ﬁ]ﬁ:&oﬂéomlbt&:ntsaj),’Zport ions 112 of the
cavi ti Equclfll This.js due to the off

d
TS ohlu e o G2 ik he EDBDOT g Vg S B 220b molded
over Ft?(yﬂg JfthPsef BRI dnSA Vpﬁlﬁy\@ﬁﬂmﬁs%6 %h%qgag%&heﬁéﬁun§1§206 are

ustrates 1 n an enlarged detail plan view,
still Irtamtklpé(hmsa spening wibhais thepopparohal ¢&bywthe hlmpprtmyve materlal and by the

erm nal s..120. nt i he,term nal - e
secong SPEPRAC A PG 15 P LRbote 4G Gr-bit P 6 Rmipp! stands 206
by its@PhdhEeHe tLORpRtANVMECWNNENS: doMIBnB@ 2021286 €4 NdtREnnected to any other
cavities 111 bei ng filled with the termnals 120. In

termi@ll GThésa piesae 2@ R0 @ee 4rmged patside of tetedpesafdbpbrdyi roions of the
ext end out rdI r eas
e T o

and a&faﬁ)ﬁ?ﬂeﬁhgﬁ'dl bheiesitiehpBsif cacineheiedges 141 of the base

menber term nal-receiving cavities 111.
FIG TA ﬂlustrates best the structure which is used to connect the two wafer halves 220a,

220b together, which are shown as complimentary relatively large-shaped posts 222 and
openings, or holes 224. One large post 222 and large opening 224 are shown in FIG. 7A and
they are positioned within the body portion 238 of the connector component halves 220a, 220b.

Three such posts 220 & 226 are shown as formed in the body portions of the wafer connector
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FIG 6 illustrates a netal |ead frame 204 which
supports a plurality of conductive term nals 206 that
whawe/1@en st anped and forned in preparation fBCT/US2006/012275
subsequent nol ding and singul ation. The | ead franme 204
shown supports two sets of term nals 206, each set of
halvesfD€d) 208b bincibe peieapests 280, As aifowm Sitd aticly en Sl positze, hﬁiﬂfare positioned
220a, 22Cb which are subsg’guently conbined to for

betwgqnﬁﬁjegte@éqlg)‘m%%ﬁ}ﬁe@g Shovey pyeling outpd therplang elrthe hgql)gpm tion 220b.
Thesﬁg(fﬁ d@? i p édaqgorﬁ%ﬁﬁf"fn by 86 cbiMGadr &R dd RITE F%Qtf'og%?@2 Et‘ﬁda‘? are formed

ace W thin an outer carrier st
duri 1ng e mlearmnnhinsg puoeess uppiahe¢ stdndus portiens 22X sler\re tbrassnttemthe spacing

eces, shown as bars, 20

i rst t
betwqagRTTiRgla PEHH R WP TP B AL SOr s 1§ FCT SiRfoRu AN Apghin the
respediivh RS WHRM 1BELARG a?@@ﬁ%%leﬁ't@é‘e%l 208 t hat

i nterconnect the term nals together. These support
pi ldwessmalter pesto axsdespoetiwintpetiaed withinr eomespreding arienialgs 231, which

s G5 B0 CARETRI R g Rt o RTRRSH S o0 B TERRRkSt orions
232. $tpPBhporta@f aspeef thapréasit ARORHon 20 Bolifh&REtePMPIs provided to cover the
portions of the set of eleven individual terninals

inner fgpgs of ‘fhettﬁ]rrgnzgtsg@ &0 thay avhen the Wafesconpectar eomepqnients are assembled
togeﬂg%' {t M? geﬂtlﬁalasuﬁa@ ! sﬂ&a st2r4'7 g>f %eﬂ:% H%Hpm&{m%ﬁg Y66 allg)éxposed to

al’'ve materi a

each bthte r'ﬂmmxststalnd @pmlﬁgSE()ZQﬁl aﬁDﬂheTs’m&ﬂofﬁ pertloat 882 Emermb}p@‘ate in
h 2 | f t
definfig AP Bt WA S DR R CCORPER SO g s Sl cvity 257 i

bests%epﬁletﬁéeéhmala\né«w@%mqst ¢s @ npl . These pieces 208, 209
are arranged outsi t he edges of the body portions

oﬂqﬁh&SMEWEW£©DDME®I@ﬂnwﬂmpbﬂsﬁﬁhmﬁh&esmﬁﬁﬂarc@ﬁﬁbwnmandﬁcan

S T N N A R

describ®d iak b WiRd16tat BamBRSk thiieuitigibEtiudiu®e WhE ForlSofts6d Hrfes 240 and
connect the two wafer halves 220a, 220b together,

mters\fmplcﬁuﬂea DEcCeh OWAbA 242 dhgslciiend baiween efliagqny égrpinals in the vertical

e ] 950 SRR RRR) - O N85, 50 IBL AR s 1

this lﬂaﬁnam thetdxeyrioakerfpes 24§ ofikd tmrhﬂidm(RIGde Yisp e&pcbsan tc?.ais, as are the

t he ctor .cqQ nent hal ves. 220a, 220b,
inner GUREHF0 341 8F BSGTRIBB000 o] 8996 WACRED B se AL GOt from the same
mateﬂ?ﬁ i@ i Bfthd %er‘@Bﬂecfb? @ ﬁn?%dﬁﬁ@rﬁ&%az?) 8220M2886nd this

t he ot her posts 230, as s are [er 1n
matedl 23 pl@fﬁialdy e dpfdsqtm onEdiab eleetm of eldexd¢ e tnetemahwilkdeter
hovvn ndi ng out of the. plane the od
signi 30 HoReBh g FurTi S A Sia ot SR Ll Gk S 980, 281 of the

termif£18 SFIde N Y wasle %ﬁl@ﬁ%&ﬁé cRRlinb AE déSPodehato 8¢ frpﬁ PREdside manner

during the insert nolding process, and ‘the standoff
betquerptalr@ﬁﬁtezemabwegét@@y@h@ﬂy| n the spacing between

t er half and al so, s

Sg:g?eQ?Lust V\fleg ﬁ]cro_lmﬁge‘fap fferea ?ﬁ[ on*rlpoglrg%t tpiatel'éas ﬁs%assembled from
two hahes Thlﬁtehﬁinﬁﬁsofalﬁlg vasgeshhebricogpbh@lt had\@seacs BRd tafrportions

posts are r espect ively received wthin correspondi ng

arrangeﬁieagelpggfgv ges gyl larhe émbodiment shown, the edges may be considered as
intersecting or perpendicular to each other. It will be understood that the edges could be parallel
or spaced apart from each other as might be used in an interposer-style application. The first set
of contact portions 216 are the dual beam contact portions 217a, 217b that are received in the

central portion of the backplane member 100 of the assembly, while the second set of contact
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simlar, to the posts 230, are preferably forned as
part of selected ones of the standoff portions 232. In
w@rooepass ant aspect of the present invention, PEDUS2006/012275
housing material is provided to cover the inner faces
of the termnal sets so that when the wafer connector
portionodibseeve & tail podieae atd axkutbgeilize comphantiphmsrucees 2 dado that they
sides, ~or. surfaces 247 of each fpai r. %f terninals 206 .
may bg reneNabisBseried IBIQARCHIPAR 0T VifePhFHSHL DTS- o b PRt paions 216 of
the wadatlcoRAEbtSN@nSIRBRAND ROfdrined s 434 bediBs SPPRRI BELettBnd forwardly of
defining an internal cavity wthin each wafer
a bodycparties vbeachderpunanTh2eads efrtbe teningat enritacp pegions 81Gewstformed into

een in section Vi f, Fl. 1 14. F|G 8
curved ifect Bpds Fispbibenths ST A hohs 15T i igel pim These
curve® SRS D ThccCRARPRABNHohatHey WilLAde BonSRdrohiaat th et Madesontacts
connect or conponents hal ves 220a, 220b form what nay

122 offée hpelipjang arcenlhes sermarala 1 20 e(FEEal 84-) anewor k t hat
Uty t ' 0 r.
3R EbRG, Ak L O D ERB B AEPSF L APthamel 13
betwebether@imindlj 20@ nithiresaoh Ralfa cofindche coripbh@n 208 bue alsb @n air spacing
and which gr eferably contact only the t %ﬁ and bgt tom,
300 befgersadircentvates ARIIEE R orPERenis 2t HIog R AnEr 19-t Hae terminals are
prefer&l?ﬁg SpAcRE apaH § BCE grc%éi%ct% disiih‘?lc%1 g*i‘_rﬂn%hﬁlg‘tﬁllo 1 Bt BE €onnector
al'so0 exposed to alr, as are the inner surfaces 247 o
assemblye wheshndefiabsth2 dnerFhese the bik ehannels TRi4 2panieg tsybeivesehldgsignated

. formed fromthe sanme material fromwhich the. wafer
pairs iGHRUERS 1 SO BOTBEAY, SORFHOHL BRFPAHAE Fle Sl on an cdge-to-
edge Hablis SvifiRd 84dhdlonh&td dMRERT 2RI aBly dihe |s§'£c§1{g SCmRtvRIch@banector
The use of a dielectric materi afy w1l deter o
elemegisgisigidataarpancthp apdcina/El c FUESH hY & 2nlbiscipeeing felpe eiraisrisolation
betwet heé{ge(gp arég:t b%fe%l()el S’edges 280, 281 of the termnals
‘fi‘:iN f%u} WhiTTe A vi ng the coupling that does occur,
t & FetihenBeel 30rio atBrddeo pastearthd@iaMdedin pantasts 1 7a, 217b and such a
term nal s arranged horizontal l iﬁéFl G 9 illustrates

cover gisIce L elisgapwh 1k K di0dhravighp b e Are efmeonsyctingdhat covers the front

end oiacﬁﬁﬁ g@ingﬂ: @éfgmén%ct%l&%%nt. e cE@érr%é}ﬂlge? 20 i Yo #lce upon the
connect or conponent have contact and tail portions

wafer apmsen e dompommt 0D irefige d 1 amdl it servdsens erfrodctmershrahidenthe dual

beam Gl GuPL> ¢ COGHER BERDET 20415 A PGS i) Spad inslative
materfal@hct € SH@RSHSUMAnREbPMALL B a%beéﬁ@G%@ecrﬁﬂg%@F%{)‘? NThe cover

each other as mgbrlz)t be used in an interpose _
membghp$Q bastanmiongfited body ortivat25d fthas exteads veybeallyonzenzapplied o the wafer

the dual b cont act .port.i o 217a, 217b.that. are
comefGF s Bepert oS RBbar kb E P mfiten St R id borom
engagbmbieims 062,953t he 11as safkdrythe Wbidréndrhiter 960 BAsla g&ierd)fU-shape when
contactportions 214 serve as tail portions and as

viewed drom thetside; ard esoHpstrasent indilly. $9.ritieqngradly fitg gveydhg praptact portions 216
Ly ] r ' M By

o RO, A YA LS b L 2R 20 29 oo

wafer\wafirgsctod @m@ohait 202 apdsend toddh2d e pfaos.ned as dual beans

217 and they extend forwardly of_a hody portion . of
o b SR S8 Tored Bt TS Al AaY i pF SBgNInES 254, and these

are shBRA LS FFAS. B sd @ETefhd AV Ries 254 are aligned which each other in side-by-

side order so that they accommodate a horizontal pair of terminal contact portions 216 of the

wafer connector component 202. The cover member 250 may also include various angled

surfaces 258 that serve as lead ins for the terminals 120 of the backplane member 100. As shown
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curved contact ends 219 that are at the ends of the
bodi es 218 of the contact beans. These curved ends 219
wo awe/1648vardly so that they will ride upon anPCT/UR108€012275
the flat blade contacts 122 of the backpl ane nenber
. termnals 120. (FIG 18A.) Wen assenbl ed together as
best if8FINi110Boéachahiel savitly 1264 das & goees dhkhape! withtlye duabbednt contacts 216
channel 133 between_t he %ern1nals 206 within each
being yigeeied éphedes prrtieridriithe Hodape Theeg aoawnaqpﬁmélg%%? hye
iterceiSc R WIRA 894 GRRRERLE ofAS95) BFHETRAAETNR M aim portions
257 amrfmetof an:i terminap mewejfeentamhadscsﬂqatmh Siie acts Apambiy channel AC that

out .t he onne or senb h defi,nes th
extend Ko DHEPARPBTING R TSEEY SLthe dHarbeamehtoclIar aSSh iERed R e
backp%é AR - ﬂﬁ?éc’e‘ cdhtidsernm ﬂh@'c&wﬁ@s PACH tRE cERE nfe@IWRE 85 PAlso permit
el enents and this spacing is the sane on an

bload@dlgeoupdwa getvizas ithe twmlhalrpoeaaa@hp@*@nm%l@f th¢ wafaticonnector component.

. LB o4 B REEL AR R QTR o R B

eleme8PRGh 'RBGB elpsorr E‘His%oVétQh@hb@@Ob@ﬁrVwﬁés wabipal cdhannee620 formed in
el enent.s. A cover nenber 250 is utilized- to protect

the inferier hyticehRidhe ershwalds 25291 2330 whirh extead befevsen thegids walls 2510
thereoggﬁ ?%\%? gloe'rrllﬁatea E?%;%l\c;péléigé % H- g’lpag%? 5@&%&% %4@%1&9 Qﬁgl&ﬁ 1é3d-in
surfacss fghe saad Eshioans deise sheleamhdesciTieel fooﬂxercomn‘hﬁnbaﬂﬁo to follow.

hown in Iace upo wafer ¢ nnect r .conpone
BTy the & ahitie] ACchyts pisen] EPOeaRPTGGNERgLR terminals
206 (du8 r}[%ﬁlaﬁs%ﬁ%n beat Cof B?ﬂfe%wa%éﬂ@nngcje&kbomwﬁeﬂ%,@ lis maintained

I's pretferably nolded froman insul ative
througethe entade m@mghmaﬁa@ fndrashe connhetor elbmentitaly pbrsioph owented to the

BRI TN TCR R AT (RTIK T )

heade¥ 86iine6tat.| i Wi ®B appiebined tha thdr WRin@Els 26MBEHe@Over member cavities
conmponent 202 and the body Fortlon 251 incl udes

254 argraeferpbhpaliened @@théh@alb eka éﬁé@é deerickplppgsmember cagigies 111.
I n.thi r, vV,
UPstsabgn TRERE 10, TSGRl RBTBO T &ARNAS o BB BBl 262, 263 that
are dispdséd 6 opfbsite bidgeoter ednkryl fib 264 E)MEWhicheum: fmtt]a?e::length of the cover
portions 216 of the termnals 206 .of th

memitep bl Bse EBHBSHEs 2 GomEagntndroFEs g ﬁgdﬁ@zﬁ aiggysposed along the

top ec%@ Q2GR Wier é’@fn@&oﬁ LRI 2(ROPRRNSNE: RORLE régm§ 952’ G'25t3 sto may
I'd 1t 1n place. cover nember 250 I's forned wt
contaia godentrall slmt)@76ﬁntoavhlth1 estendsra ey hsoleB, thaibses bp §1@m the top and

botto ey £ndes GHEE RBE RIS Ao PROGT e By BFOLVY qapoEairont s

illustrhiR@tin FREY 18CHRITHD 63 e nfentiRk b1 53, 2PRiday O sh&fpdll idb engagement or
contact portions 216 of the wafer connector conponent

easilyzord fiegof theieangaganirnt WAbhCherwpleacarnecios componat LoUs
t Z’?(lljh % ) t%_%%setgi]g n%zﬁm% Etg% abr?gw%zlrrljg %9%.6(8% &gf c&xﬁgonents and it can

be secntB¥he fdrwart fdrfon 4C0Be cea&hnéiﬂlﬁdﬂs A iylto?ﬁlé chasiels 110 of the
ener al H-sha? wi th the dual beam contacts 216

backplane member 100. In doing so, the blade contact portions 122 of the backplane member

terminals 120 will enter the cover member cavities 254 and the distal tips, i.e. the curved ends

219, of the dual beam contacts 217 will engage the inner surfaces 125 of the pairs of backplane

member terminals 120. The backplane member terminal blade contact portions will then flex

slightly outwardly against the inner walls of the cover member 250 and this contact ensures that
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being received in the | eg portions 256 of the H shape.
The | eg portion openings 256 are interconnected

WO o@etlass by i ntervening arm portions 257 of tP€T/US2006/012275
H shape, and these arm portions 257 are free of any

_ termnal or wafer material so that each one acts as an

the codtatt 1h@dRNel vAL ohaéfleex é}&ﬁgﬁveﬂ)ﬁt neédinongho tengvaumémba< 50 includes
of the dual beam contacts

' h
centragep R sihibar e PR 0aSIeRs han M v P s htled and
their aglg%&%[l &'b n?é%Y%th H@Sﬁta&ﬁge P WARRTS re@&ﬁ"—i‘l‘ijﬁiedf%ckpl?ne member

et ween term nal contact portions
termiriah Bo&gﬁlﬁcﬁﬁommﬁe (f]?}mmhsdﬁ%ﬁ@lﬁ dretternfihad, boﬁ@ortidna 426 af the backplane

cover r 2050 tha der. th i ngl
memp B ETS LraY Derigren il AT el 408 35 em *This
COYS!1 mﬂg?efteszlwtﬂe%hiﬁﬁ% hoYi8REI 5 &ﬂ”ﬁﬁ@ ek o382 tor component

forned in the interior surfaces of the end walls 2520
conne2®3 Cerminiad bailepartions Hdtare amccchﬁlr@m@amn Ithee 129 peearthen wghe body of

the WO TGP R A PO | gt PUCEE TH Phe S RS bevicen

adj aceﬂﬁ p&l@&fecaﬁsh@%ft angtyded6s therdort Mt RatHaN EXo Keurenat& ) extends
follow In this manner, the air channel AC that is

betwepn daseirsivs o6 temmisral Froks 22 6 e Hiat giair gsp thatdwpisasns ipthe bodn gf the wafer
connev%r %Qmé&ge?%%%e{uﬂaﬁ% t the h&%&ﬁﬁ%ﬁﬂ%@{ Erto HRUALGH 8bard.

I's mal nt ai ne e entire mating
I ITlhe dradeal i4ild1thes slonoffet ar their aﬁgmheﬁtamﬂ e offsanaly encompasses

the copREL OB POUSB Bhen T he [0 oF eS8t RRGUIGH Lrn be seen in FIG. A as
1ncluc?ﬁ%f5 Bl %’E%f@ét heRdg's ?@19-1@ ﬁﬁ:%x%malls t20hidd REAPB S dhfand size,

air channels 257 of the cover nenber cavities
and o@5vbvameay pe e.fracdam(yd@meg e thietotheyr hewv aff termirmtrrasidsnger@d into the

covie g L RS DT P Sk S a0 o e
offset TN RE Portas 1263f e abrnAhA-réicHaAS 64l i@y 1apRASIrtethat theFlat contact
of a central rib 264 and which run for the |ength of

bladetan@ thedfp&setrparty ef thebbodymestiensaapiged witpeach gthep iyagatain coupling.
Secon tﬂeet%ﬁ% %r% théi‘?&ffs%@ ﬁ‘O%Ilh&Eh Blher ﬁ%gh{%ﬁgﬁtﬁg gg%rggg ’flﬁ?gérﬁﬂts the use of a

er connector co he c
favmﬂﬂﬂbﬁrpaﬁéﬂﬁon&ﬁa mo&ﬁﬁn@bﬁ@ﬁt&)ﬁrﬁtm Rinmita tieeohnatiorsdssmbly to be
275 into which extends a regal ni ng hooggﬁm that rises
used @pPr?hoéﬂﬁetl Hadplape apnlicaimsotich @y sshown in ©f the wafer

| Fgﬁ‘&hg asg&qg?ﬁfé eseni BvaRdbRCindes iBRIBGRINB MG 20, an insert member

ustrated 1 n Fl 1B and the cover nenber arns 252,
302 hﬁﬁiiig aepedific divtgeprecanstaot magbgpiorited end gwsit¢d/ingyr the dnternal cavity

133 of B?F%O‘%%fﬁ{ pcg)b%cta:%@? e%rrlggﬁt %q\% ;\{ﬂpg?tggc\é%{%%rtlﬁggo?%gs ﬁ(ﬁ{ between the tail
portidn¥h8d AGDeBetMRRRA il thid MBufed RNERL PlrA@ARYeNéEd 8Bgerhdved prior to
can be seen that the forward portion of the cover

assemtdnbEthe v@ser Halves into @ sittgde ecmaneier epmponenifandisesaniik pf @gwup of
d0|ng so, the bl ade contact portions
“mn%gﬁ‘g?n?ﬁ'mggiﬁplane nmember terminals 120 will enter
t I’y GQVLfg AERBRVers ?/inbteﬁal , 2dbpcitbosing the Sakial fopsts dielectric
i.e. the curved en
properties, the impedance of the system may be changed from a 100 ohm differential signal
impedance to a 50 ohm single-ended impedance. The designation of the terminals is left up to
the end user, who will route the circuits on the board in a manner to benefit either differential

signaling or single-ended signaling. As shown in FIG. 20, the insert maybe a separate element

that is formed apart from the wafer frames. The insert may also be formed as part of one wafer
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219, of the dual beam contacts 217 wll engage the
i nner surfaces 125 of the pairs of backpl ane nenber
wo eooritesBs 120. The backpl ane nmenber term nal PCEHUS2006/012275
contact portions will then flex slightly outwardly
agai nst the inner walls of the cover nenber 250 and

with didlé@ri€ piatediatl thanfllly @stehiab tdn entedo aetside! cfdescohadcetat Whier, as shown
not defl ect excesswelﬁlil Addi tionally, the cover
¥

in FIGrehpiégchzonngcirs elaaent ée s ambogmeat iy S@nPW@ orf It‘é(ﬁ kalf partions 202a,
202b eﬁﬁﬂfng {f &fhcﬂé] @(ﬁhle&{op %:jl%m%é% 2@@9115\)%%%}{ f’%ﬁeﬁectmc
angl ed and t helr an aces neet cont act

materiah&ddetl fis gienvdul thht thsy jreffeet)encase thiedefd aclklpina loé temmnrtada R06a. This

| d 6, Th 30
materk:efipfiies fog %?ﬂrx@ma e8P T bg%e}%fﬁt it ipight colummns of
telmlﬂa?sr m&a%& ca%%cﬁ)éle?r%n@hélg@s%%‘b%ﬁ H{é?eb@'ﬂroﬁaﬁ‘lﬁréﬁlengmeered

slots i I'Tustrates how t he conpli ant
dlelecpwfﬁllﬂmg be’@@@n dfe ctoﬂmnmmfeemunadmeB'y choastngiba diefectric constant of this
r t er m.nal ortlgns 21%

mater i RGBS o By AR5 sh AR PO el o By emlsted

theleb%lfuﬁﬁ% 2RNAPeifice 00 FRANEnEde: strlibRud.ai | portions 214
are fset and the space between adj acent pairs of

t AVhiks the pteéﬁrrredeﬁmhqdnaﬁn of thetinegnaivphave beensownend gescribed, it will
be ap eern\rf\n@c%%lros{'g{ﬂl?éd i%fﬂee ﬁ{l\ﬂfﬂﬁ%@%e gllnx}lg&ﬁcﬁ ns?n ?/fbe made th%-rem

withouitdebhinp Gebyn e st ofetfednvanionsbe @dfopﬁ@lfmﬁk&nl"s ﬁeﬁﬁed by the appended
mai nt ai ned at the nounting interface to the circuit

claimyoard. The terminal tails 214 are also offset in their
alignnent and this offset only enconpasses the
conpliant tail portions 215. The | egs of the H shaped
cavities 111 can be seen in FIG 5A as including a
slight offset. This is so that the termnals 120 need
be only of one shape and size, and one row may be
turned 180 degrees fromthe other row of term nals and
inserted into the cavities 1 1 1. The body portions
126 and the bl ade contact portions 122 are not offset
so the offset of the | eg portions 126 of the
term nal -receiving cavities 111 ensures that the fl at
contact blade and the (offset parts of the) body
portions are aligned with each other to maintain
coupling. Secondly, the tails are then offset from
each other by about 45 degrees. This permts the use
of a favorable via pattern on the nounting circuit
board and permts the connector assenbly to be used in
ort hogonal m dpl ane applications, such as is shown in
FIG 2. In another aspect of the present invention
and as illustrated in FIG 20, an insert nenber 302
having a specific dielectric constant may be provi ded
and inserted into the internal cavity 133 of each
waf er connector component 202. The interconnecting
pi eces 208 between the tail portions have not been
removed in this Figure, and in operation they woul d be
renmoved prior to assenbly of the wafer halves into a
si ngl e connector conponent and assenbly of a group of
connector el enents together.
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By utilizing an intervening material, and by choosing
the material for its dielectric properties, the

w0 pppededas® of the system may be changed from apQdDOSmher012275

di fferential signal inpedance to a 50 ohm singl e-ended
i npedance. The designation of the termnals is left up

We claomt he end user, who will route the circuits on the

1.

boaﬁd in nner to benefit either differentia

si‘yfigh Sﬁﬁ)eéoﬁ‘ong?qi@l’ EUBREREE si gnal i ng. As shown in FIG

20, the iRSBH ofMBYRRLE e%ﬁ’é’i‘ﬁsategchedﬁﬂgmnn%&%f e 'eﬁlefng BB rting first
apart fron1the waf er franes. I nsert may a SO

f @andeetoad cp]amtnS@ff combictird Enmﬂalm elichlod dterhennllmalsemladhng a contact

oty B LS hPT SSL OUR ot il MEe S e Shshrtaud i vortons
elirpid:, the fitdtlafid SSEBRE cHMAns bﬁte@xﬂlﬂa{si ﬁ{pﬁsm Wahifa each of said

portions 202a, 202b and the | eft hal e connector
eICeRnRaFtos elrprentsiaaesparedape Sashiswryi @nn@rv@mg Pote; iseid terminals

i htgﬁilgeagltang%jﬁ%q rgv} gg}a%mﬁ H};;Fa“% ﬁénn%}éti;ﬁ Ie]seef | e;zp%?%?na?s of said first

t ebhiniebetsg bl@amlﬁ‘@z{ﬁtn@dﬂ] evithrsefdetediinys blf 8did eet@ad 28ihmn, and said
agai nst, which the rl%ht col ums of terminals 106b and

c éWﬁ’é/@{l’élg seresrhse THlgdeith o dislpchicapateripleafisiing progdsidnepupling of

%aﬁ?ngQfFﬁﬂl jelectric filling between the col ums
term na y choosing the dielectric constant of

this naterlal t he broadsi de coupling of the two rows

of tern1n 206Db, be requl ated, thereb
¢ e SERRRET O.frﬁlg Bl EgReILAh oL D et B Sltnegisoaiamed from two
V\V@bb@sﬁg}&a]pgsef erred enbodi ment of the invention have

been shown and described, it will be apparent to those
skilled in the art that changes and nodifications nay

b ut. de n1the spirnit of
CnLe Rkt oR e, SR B RE b ER et S 3] ipd Separate insert
appeé hdegosdddetBebhetvad poingAaliegh speed connector,
conprising: a plurality of connector elenents, each of
the connector el enents supporting first and second

c th]H '391%69{01 SPRAHG DI %ﬁelteﬁf' ﬂd‘&kl%ctri%%ﬁer@%l id H)?mtag 5%%‘?5?0% of said
including a contact portion, a tarl portion and a body

powb iopposing ledesnnect i ng the contact and tai portions
together, the first and second colums of termnals

bei ng supported within each of said connector elements

| The cSRaeRA ofBRIh 1T ABEERDAY oRBerinfHdAd e d%gntsd%ﬂﬁ&)tor elements are
said termnals belng arranged in pairs wthin each of
sa&tnirdethhean oitergengair spacsai d termnals of said first

col um being broadside aligned with said term nals of
sai d second colum, and said intervening space being

f iThk @Bnicidd of cllir® |5€‘ﬁlhéﬂeﬁ1 JARt ©frhidblsdff b&eH dMPidF-D3G8 kAR of said
coupling of pairs of said terminals. 2. The connector

oforeaineEmaftice FRrcedaprrofion gpeh etbaeBishAistinesrant adjacgnt pairs of
F oLk b s’ﬂa&é@apart from each other a second distance, said second distance being

greater than said first distance.

The connector of claim 1, wherein outer sides of said terminals of each of said connector

elements are open to air.

The connector of claim 1, further including a housing with a hollow interior that receives
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opposi ng hal ves. 3. The connector of claim2, wherein
said dielectric material is fornmed into a separate

WO p@envs48hd i nt er posed between the two opposi NECTTEB2066012275
4. The connector of claim?2, wherein said dielectric
material is formed as part of one of said two opposing
hébuesds bf salth eoaeoioe elearentsfand haldntiem wpethei in gmnmentodith each
termnals in adjacent connector elements are separated
b9ﬂ€h intervening air space. 6. The connector of claim
5, wherein said termnals of each of said pairs in
each of said connector elenents are spaced apart from
edbd catrigetor af lhins 8, \dh@’bianh@hmdlgddjzlad'mgtoppralhg‘sfommm therein in

term nal aced fram each ot her,a .se

it vk e R Bt bEEnS D S YRGS hege gvben
f feSled Hodt ANOHE endt of-EBﬁ }fb%‘iﬂg C§aﬂf te%m‘é @&nMct portfaBs Bichiding
outer sides of said term na each of said

c bifmiseted corthelrasms she eentes erms belag prrargzed T eora el 9é diedi-shaped
of cl.aim1, further including a housing with a holl ow
i APBP T that receivesfront ends of said connector
el enent s and hol ds themtogether in alignment with
each other. 9. The connector of claim8, wherein the
habs Femerise p@@img 9 opesirngsidtermmaal tah BpEIoRs imludeicgmpEARt pin
mkgﬁ“ﬁgld term nal contact portions, the openings

ving a H shape when viewed froma front end of said
housi ng, said term nal contact portions |nclud|ng

bifurcated contact a e contact arns

arTI‘%l RefEgCioR ﬁﬁ%ﬁsw ?remémeewaﬁletaﬁ aﬁfémnﬁggc iolidf sompfjgnt pins, the
C Q&H?ﬁélﬁ’ 'im{%fbe g%fﬁb@fro%ﬁfd%ﬂmﬁﬂ' whdly %Hl(ﬁ‘l@ o ﬁi%\'t balrs of compliant
portTons i nclude conpliant pin portions.

comsef pairs of tewhiaplmate, spabesk apart asgaeatert <h$tﬁmq¢athart Eklﬁ Idlstance separating

t |.ud I th I t
DepgPrepal 6 PRy DRkl hdToBbdy por i ons so that

pairs of conpliant pins of pairs of termnals are
spaced apart a greater distance than the distance
separating corresponding pairs of term nal contact
portions.
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