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

completed wafer connector component,
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mehbuineajed tegctbarvpdribatovgndiembptyemoveddpglaritg 1gillusgtrate Biesweel of

nlwlnﬁbvsévﬁas'c?ﬁq%toé %f‘the?;%sel)@ll@}:n& i waf er connector conp onent

rom clari is an angled end sectional
Vi eWIof 11 israeaemhaf\mv wofifets, dut woinpevedirsonreciyi agmpongpbiprmainals
circuit trating the ai rt&pB betvveen adj acent

oGBS HHE Py cOmoBhen

FIG. 18A is an enlarged sectional detail view of the mating interface between the wafter
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 sectionzal 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 partjal 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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bet ween adj acent wafer connector conponents; FIG 20 is a
partial sectional view of an alternate enbodi nent of a

set of backplane connector assenbly wafer connector

CQIH]Z@ ts-Wth a dielectric insert in their i <
cavil P@@?&énd, FIG 21 is a partial sectional I{/FTTZ&W&%{GNHND
anot her enbodi nent of a set of wafer connector

nfQIRPREIE Srtkd Rod ok 6F GE bolEoBRiR IRty Bgkueen the two

col unnsﬂ%)f tern?naﬁs ut V\I}t%B?ta‘Le ﬁg \}&5 %’g%/ 105485

PCT/ 052006/ 012275 material being formed fromone of the

N8 Vel GOTPIE P .o g}l VER: %)ﬁt ai |.ed Description of the

%J%—nm%%@%rat es a backpl ane

connBk:. drillasaenhlbyclkhbne onsitiocisedn bl s@castrdant & astdbadcBevith the
ri.nci s_of the present invention. The assenbly 50 is

Pﬁgc % tﬁ%?fﬁsee%wlﬁ@ﬂ %HEW@@P{) IS flon t?,gerggf& Ut e hoards

5%, 6t thb eiadih todrd BPiepsetih 8 bakhREK R dANE ciddgh HobRl R BEdidhiing

boar_g%)g4 representing an ancillary, or daughter board.

any gl X SHBPUELEH bRt be seen to include two interengagi ng,

or madd a@gam‘tﬁﬁ B ALY Serd Q0nc1 R Were D10 M%{él[, chffbrefts 100

and Ibackp

mounted to the backpl ane board 52 I's a kprl ane
arpiifle Onetchmponeak &80 is meoubisd g the backpping bored d@end isr tablkrdane member
s h | ane er 1 as, i,llustrat. bes in
e OR e LR SARENPAG TR hedo) s PRt ] Bpydf st bes
sl IGéwa bhds3, ifdydet @base it 1@ Withawotshiewalabel, pod tisiogpud #2m the

e 02 of e e Soduils 10 BEEF R o PR 7 wors

168, sgdhalovaf ehichoseRet 8 kingle MR Bine2@2 corhonehitd®R. Torder to facilitate
facilitate ,th% proper orientation of the y\r@Leg go nector
the gransnengatiop ST theptle copreclys cRpPaRets BhERIdRe backRiganetapector
cégmehid@waldesallOrhs, 160aa {)&f&?ﬁ@{’ Rl With QERA ¥hdvBs 110 that are

interior grooves 110 that are vertically oriented and
visHedly ouered psbraeh uch grepvg|lil @ ivediguady with Wi owdtIRR2 oRponsluctive
teﬁﬁﬁglﬁqﬁbvgldf mnals 120. (FIG 3.) As shown in FIG 4B,

the header terminals 120 are forned in an of fset manner

so thathownhe IEC.cohtledtcagns tarinprads 129 Bre fphmerhintaa loéfseteanherramthat

I : v

w8k ek R rplishl 17 AR 0D AREALETD g G e 1,
whid thin 142 poedohe 2B, shivvanastcoerpliplt @imest2 failstl Bdextesd mpacther plane P2,

t f t i t. pl .. Th i l.s ,120 h .
o tnstd SRl sl aod 3. T el 2GRy RS portion 126
thei r@sipgmdrﬁth@ atc@t[-mpmﬂigg e@?uﬁr-pec@@vyb .k&elylitilll tﬂggis fbﬁ%efg@ﬁ tRdbase
| t Se orti on € bac ane ne r .
Pqﬁq@ ﬂfﬁ&’fit i %@Plale%@emﬁf‘é'zlpg-r ﬁ*ﬂ éﬁgﬂ&%ﬁ‘fﬁs le&ﬁ@ngfelaééo wone stage as

thePEY sRPed bt REHe NS DEABE sBIPNY, MdGREHI R sed thitadiérminal is
and it can be seen that each termnal is interconnected

inferpanersgd tﬁgﬁthqy oy by He caiey stap 157, ﬂ)prpalggnzspgoqgi@ty 134&@@, 128 that hold
th% ‘?e‘h%ﬁﬁ?gﬁ&o@ﬁ RSERur %hélpf%hnﬁg lpgqi;ﬁ§sh Q‘h[es%rsg&dgﬁgr? p}e%gs 1% J{%@éﬁmved

uring their formig proces ese secondary “pi eces
latgr & the fromeg 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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later in the formng process as the termnals 120 are
renoved, or singulated and then are inserted into the
base 102 of the backpl ane nenber 100, such as by
stitchin The contact bl ade portions 122 of t

t‘é’Prﬁ”Wéllog‘miZO and their associated body porti oﬂr@msf%]ém}rzéfls
include ribs 130 that are stanped therein and which

oBEShI AR50 TIOR8 S gy poron 2

addeih A sy sizﬁlﬁ)tliay prapcovnidd pae ddesiead: %anmwlolrmt(EICt HB) and form a

whi.ch i s better
oA R P BT porti et s fvelts 8l Wit
red&Yin E@aﬂh&ﬂ 1t hg tHe@Jabit ghdle SnodRr Bise pOrtidRN0S] Agilnafr&ed mFIRGD, the
20067105485 PCT/ US2006/ 012275 = connector caonpone

b@'kﬁlﬁnfe@eq@qr bagg Pt (e g el e aief flaknidA Apr nb’éd‘ﬁhl& extend

v&ﬁ%ﬂl‘y IL} Al ‘iledeﬂre%eméﬂﬂiﬁél &Hﬁllas i ﬂeﬁﬁexﬁﬁol"ﬁ%tterﬁﬁﬁal IQcRNg
side”of each term nal FIG 4B) and forma

cphitigsddt amlsprmfembllylfoxmedfvet beibleyiol showldeisy qrriefisps bish wdiah agmleest
Sl}%&mtlﬂgli ﬁm vlvl%cﬁ) rotunl% sﬁlrfgge glu nst WS gé &%gﬁﬁ”&d??ﬁnfbﬂ-lflé

ane nber ‘Dase p £i'on rated
résh FIG 5D, the backplane menber base portion 102 may

i ncl yde a serjes of sl|ots 132
vor ARSI T PR RO T L R e Sitogons 123
oi:l"é’cl ad WL @isshowhehis effkdtatus Regillyl dighe temihdls €20, 3d thanthe centerlines
| so preferably fornmed with in er| shoul der

ofa T > 40 S Tet b s SPHERE SLGES AT BoS P07 ddrgnes

PUTHRGEAPBINE! adMleLR shbven Iem® ﬂ%iaub@ﬂh!ea@ﬁrt&m@ﬁkﬂ 13@& face each
rest. As Shown in Fl 4A, the header termn

ofbeicnd riilirsthin 49 legnge prentation ob yies plera: sl right %@éf)f 1;13@ we s can be
déglgﬁ d fom 'i‘f(t} S5 el 3R 11%?%% il |0951§‘er éfltllleym%fro{wg & 1t88 ficNBd Bottom left

at the centerlines he tail portions 123
viay whibf the eemplizonpintial ekthe &cing ﬁ@sm@ﬂ carhekecibp na tvigos iy Behs row, and

1271 .1 | St 4 ' |
thgﬂ g\}\@%lﬁ%ﬁ&%ﬁ% I gef:a‘teeg alfglr %ac%-p&ﬁ élgé;\é?secgf et?e?ﬂﬁé%&%lsce?‘gﬁalgs V?@lﬁl hch two
ravache ataShiegreangiestto Ieadmthdn,easzsﬁe\dlegmgenmamedbfao iterright o1& 5.

r t. ha e d
TERa s s BN i afregps it A5 BHuR g PRUTTRL B8
mooied.Rl can use the bottomleft via, while the conpliant
pintail of th n ern1nal an take the Xt. .V
Phe 4755 0Fi L6t SAURaR: T FROEHE e EE AV G b o Bplplane
mRAGE: 18iJt thel BBndtkRS o0the tentRaREini§ R AR IRy aW dehédll eHGRaped,
two rows are at 45 degree angles to each other, as shown

with geghdinbrpie daving twoleg pertionghtZ 1§at oy igferapnnecty by an arm portion 113.
WIS nd 1%@%&%%!‘@2%%%&1 Q4 eﬁ 95v1§ééclh ] GRIRALALSHE BO(I)%I‘UOHS 126 of

circult oar are nmounted. As seen est
thenerFi@S: 1 DAL aBTportioes tb?r cpﬁeﬁdi cavidy &l Miemgirceneh s¢ 8wt amair grannel

1] e
TN A O T
glwmtehdcﬁablhbldrw sﬁap@thag ithrag refuics Heergaep divet tivo rigrnidA2 cmﬁaxtt palltmns 122 is
I ntercom ed by .an arm, on 113.
S B 10 PR S 51 e phpepeletRr 88 e pater
cdrRectbOYnRAE it t@MSnals?f6Qhat 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
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the termnals 120, the arm portions 113 of each cavity
111 renmai n open so that an air channel "AC' is defined
in the armportion 113 (FIG 5A), the purpose of which
I gxplained in greater detail below. T ':?1:&3
W’z"@s"hﬁs between the two term nal contact % &Oﬁ@%m
122 is selected to match the approxi mate spaC| ng bet ween
n t
sh!)\gﬁ 1rf %@}nﬁ% !él?%;ca{% I} é%%%ltaﬁgn?l sgof@rf g&{‘lg-(l: \gﬁzf\})g% o%&?x%]ﬁq G'he contact
blmqnlopioam é2hefitbeteriohalsigDsare bitged AHvee khdsigptyl octhedrd loé‘éle lep1

e S B P e Gt BRa L L U St bR PPt Bonc

portishen s, Qtﬁd dfis isfbesttskewi med @nipdBsdnietveden FIES mecaml 38, FIG! @E

S S SR 5 TRt b
teﬂ?ﬁﬂlW@eﬁﬂ-ﬁ%ﬂ&enﬁh@l\lﬁcéﬂng J:aq:'itle'éﬁ\ll 34181c/F0G 24 £ 1 Btrates, also in an
corners of each H shaped opening 111. The cont act
enbau @déomldﬁm vighs the 2emigalvesaivingropyifigd 5l 11bzong fHied Wikhcthe ieaminals 120.
V. f
In?‘? 5& %Eape eg g{/a.l ?ﬁe %Hﬁt?& %Ea(aﬁ_ﬁ& hBHsee)Jé ulg otugﬁpirhlg ‘?ﬂ? ftlie]ezgeﬁ between
thqaroesexﬁ terinmatstseithat biwchynter panficen it tha6of aamofliehfrgmithe grdemost inner

i bet d 5B. FIG 5B
B ok e TS TR SR T e by B St e
bac Mﬁmﬂﬂuﬁlﬁﬁs&rm&alsleama‘rhd 203 vieh prbmw: planyity dfepnduetlbes

120 in the ter eivin ile
gl S50 Ptk bt st el ah oS R R bt mg g
sideiRtiber ThdBhd FrAGEDV4 ﬂﬁmﬁ&t{pﬂo&@ swd dels drabmgndl 206 dadhsthoftigch is

termnals 120. In FIG 5A, one can see that the cont act

ingrpaTaioh BYY AbSUla PGB LRARERAR 20 hvdihae srbsagicnidy GRagRined to
fmt & sﬁlgl\é%a‘?gr cbﬁerao? @#}lﬁp(ﬁﬁn{ 18t Thh &r@ 808 YL I%ﬁﬁéi eﬂs%ﬂui of thfe lead

ereof are offset fromthe outernost inner edges
fir mw%asgé aregebrbin plase within anrcaigss |cw1mgstlela%@7c ﬁtrélsihqmmmﬁﬂls @re SGPPOIted
as'a s!et%ﬁl{n?hﬁﬁ?aﬁcfg%ﬁ f COt4 b\?gﬂs’c sglr?ﬂg?t HJ%%%S g’g aglgﬁm connect
thsteamne}sl ua‘rhel Idadrirmec HOﬁ apd elpabpsdcomnl fuppors ub%é’@& ifhat midregmmget the
1e1§r§1tlzgs %]gfrzlzﬁ ﬁhﬁ nsup 1ece§dﬁfrtr31% dzg \A%nggﬁa% frgglﬁgéo %e?rg%na set
dulrifi st&ﬁbﬂyﬁﬁ‘ﬂie&ﬁ&fb&&ommrcbmbﬁnfs ?2)20& 220b, which are

CUPSTAUPTL L, CORELIC Looul QLS L0 & Ml o COMDEC! Oy o

ov%ﬂ?orh&ﬁd)fﬂfers@ﬂﬁ 2¥n a1ashidlaeteRBindls 206 PInAER swigt, hheﬂteﬁﬂm@lu 0Of are
carrier strip 207 and the termnals are supgorted 3
%San by the

stid gaingpiped ¥ apacing wehmthnwoperahayesiy st sugppyh Bile prisd
set?tﬁﬁ‘ﬁﬂﬂeﬁé %@f iy ﬁ@é’s 2bf1alo 'ﬂﬁﬁ %"e@z@&r}@lﬁbvedtsh%s& @AdH 1B&liSal s@nds 206

ane 204 and al so by second support pieces 208
bytmahf wiithinghe onmleted wagr corseetpneanpopetjdheand is TRespaneqgsioEpy other

n%ﬁ &k Bide ng{%\ég?@% %5 aﬁ‘&%@ﬁj l)t?tglﬁg of t{h &%:ezs) Egtrl]ltg E)tf)@ %Ec.)ﬁse&f%e

uritng as er connec
waFfd:rGio nrfectdr Icumpm&he]salvda e20=adoy. r’ﬂmuﬁ;ﬁm hvailtel 220re 28QUppo sy mmetric

waf er. hal ves 220a, 220b d over portions of the
@F fly Q?Ségl%?f{eﬁsﬁ’alﬂl\?f tepges ?feeig?ﬁ‘ %E?rs 206. In this stage,
t he HI@I ™M NAkSatddsathe siracture which is used to connect the two wafer halves 2204,

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 cormector 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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still maintained in a spacing within the support hal ves

by the support halve material and by the second

interconnecting pi eces 208, 209 that are later renoved so
offpbysker mnal stands 206 by itself w thi

conﬁﬁete&mmafer connect or conponent 202 and |§QﬂdgimMM2”°

connected to any other termnal. These pieces 208, 209

@#/Es B0k s ordio

G e n s RO S BN B, 4R Bsitonea

bstupptmeﬂechﬁl tergEnd P aal, mélﬂﬁitmm&:ndmg‘ttmﬁ afitiee plamechiakicebaPptpbition 220b.

de ror i of th

TR by 21 B R haCR AR GraRad errcoftatione Lt formed

dtnhn% thevimswa freidilepreess, 220 ehe stadd6Hp pb1@ed 132l servohb ERisBI8he spacing
hown as coggllnentar relatlvely | ar ge- shaped posts 25

befgen SRRl gathingack gk hadand dygeservaie appie e PRI aR geir
rRPERY O v 3fhed iR B Rsdnltieg tdfei@pd they are positioned
wthin the body portion 238 of The connector conponent
hal vE&esp smaller pogpare repppasively uedsived stitbinnp0egopdiBe aperiads@am, which

N ST P

2321 hlcl mgporwstsye@@@theazsesezhtomnuar, @o rimmmgsmﬂehﬂns provigied &, cover the
iti.o bet ween selected termnals and are
R B R GT St o P e BEREL ekl iisay ofui 1o mambled
to%ﬁtﬁh, theT:Iil&s ecrfics sRled 30 s Rdceywl 7of esohwhaatof rayiHae J0ensd debed to
re formed during the

a t andoff portions 232 that
5eh ot nﬁl&ﬁ Sﬁ @EPB%@@%%%& 1 taﬁiﬂ’&sﬁ‘ﬁ%rf Pmﬂaﬁit%n%e eopperate in
d&fintear i0tcARS beﬁllty hmﬁthhﬂ%clS Rafek BéhnehiSt WaRnbR LD NAK $nivedvith D37 is
each wafer half al so serve to space the ternminals

beshsfer 1 e perdippal Vt%ﬁé@t%é%@% when the hal ves are
ass e, §‘§hc§v@ﬂﬁ& BSfositd 3¢ %@tetsﬁ@ésl @th@@&ﬂe?ccﬁ]ﬁ@ct&&%ﬁﬁ%ﬂéﬁ&eirﬁ it can

recei ved within correspondi ng openi ngs
bessei that the o far hensolotr soB@ents hdeﬁﬂeﬂabb Jorfuowlmee chagibe pptiit

d&r:111§éﬁla§£lgl§getglr}?zt§ne%011% E‘Lelt &t&lﬁnga{uctup %1 Ofc‘;%m 0% §1%ﬁs btace% I%40 and

ortant as resent I nven
mnmt@ﬁl Rller pscey; oviilokedi 2y that:emmd bt:tveen hdjment tfeﬁmesls af thta hertlcal

T e T
tht‘:’slmzftﬁete she24ikriof sigfcs Mlolf tiefterirBidld (Fad SO)206n18y € pOxddas ef, ds@re the

ach oth e, post 3 231 d.the
g SO T pt Do EnDeh APe TRRE BUPGRs Tin ararariFa Mg from the same
mbefi €A whRY ey ¥kl dbnRe LACBmPBIEE HER PR DI E ARRUAB LA this
202, and this cavity 237 is best seén in the sectiona

myieds ppreferatly o dipleghripanatemial, Tige ush ohve dickestrisppasenal aill deter
siQHh & éa'.pgﬁ’g'ge {bttghtge?mfoetmﬁm%&nh&e n S&hﬁ? @J% ggo %@P of the

e seen er connector componhe nts
teppiogs {I3Em dhehiledyvibetha goinling det dedshecirate caciglieh btaaliside manner

ure in the formof cross
bEQ%%SMR%&%%Q&%MH%%%%@%?F |aﬁﬁ%iller pi eces, or ribs 242,
t hatFI@XQ dhdtrdiet a/\ﬂmltpl@tdql wafentonnerton coaipsndnn tiahkaseed asahbled from

n referably contact, onl the and
gl Dired e B BHE EBRHARAPOroNR bR A FoH GRS
ar@X b Qg 164l aaesd afh&e embbdMehithtivhahSedsbd Bay 8& c@sRleRU SO

exposed to air, _as are the
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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i nner surfaces 247 of the term nals 206. These filler
ribs 242 are typically formed fromthe sane naterial
fromwhich the wafer connector conponent body portions

e and this material is a preferabl
ﬁ%@ﬁ@@ﬁ#’?@gjmten al. The use of a dielectric .%T@%sz%qsmmh
w Il deter significant capacitive coupl ing from

po?fﬁoglg’ 5 Jte %E%/%gsltté\ﬁ ?@ g&eﬂf@)%g S%r ‘ﬂt%g & v saﬁgtgle]%%ﬁ 9(% Thlat they

111@dmsemomlnrty inbepted G opéing, drdadst cuheumﬂamésr Tl‘meiommelpoﬁmns 816 of

h I 9 i,ll t
s e iR R Atz A o BB S il ey el Uiy Hilel Fhvary of
a b’aiﬁ@ @ﬂiblloﬁ df Edch I‘U&mﬁﬂi{l). El@é oIS of ThB @elﬁlﬁfagtc{m&lcis p@ﬁo%sm 1% avefoened into
nect or en ve C n al orti S
cuawe awgt@a ea&so?ﬁ%f Yhoree §5§n§m§ tf ?qlg?cﬁ %ﬁﬁsa}eﬁ%@%ﬁ% Thase

cuﬁ%e R8dsTAY ch% &1%u§%5 Qcht By wilnties fqﬁﬁtah@ do:fkct RS DL BHIE BbAkcts
to each ot her. be understood that the edges could

128 of Baroashpdane wn@pﬁemwahﬁaﬂt (Heoh%hch other as might be
us ele'lenl a@ﬁalﬂbnédet% g 2t éﬂi%'iﬁﬁlt 6f @Efg}s', fﬁgllte' g@aseﬂ]ﬁotfdnf}sﬁie $ bhannel 133

of contact portl are t m cont act
bepmen rtlmwnﬁﬂzﬁaw@wﬂbintehdt wapeconaiirventpoment HE, bueattoram air spacing

| ane nenber 100 of .t S Ly, . i
SO RbisF R el Ba” SaPer ceBRbRat™ 1S 0oUB 5005 17 05 g minals e
prefTEb SR8 hpikP2 ikt plesldctadntsiaibd STamiformy tliraiigh @oiHd c@ﬁﬁectm
and_as such utili,ze conpli ant |n st@ﬂctures 215 so

SSHREYP WhEH AR5 IS OF RSP P by S8 1 Bl Bhated

paff oftefrgihlk PQRN @8 the Ehe6RPERHENP M thBRBactiHis e saIﬂ&Qm\é@.fe&ge-to-
connect or conponent 202 are formed as dual beans 217 and

edghbspiseyithinm erchoporacir yleaent. Frefeahly pbe EPGIREGC bekpen comnector
el%w.?e@@ [}&rea te-[li’l%n%ﬂeg a ﬁlégﬁe FRIg 9@ %ﬁo‘i"hég{nacﬂ%r Eél}ﬁ%r&ea?e]@olat:on

into urv contact en 219 that” are at the
beemsmfemhl@ebmdﬁlememw of the contact beans. These

I
ﬁug\r/]ecgoﬁf %%Iﬁ% %56%%&11%& ﬂ?{e%t tﬁég%l}n ?g%: Sgb%{ il?a rjﬁ@ﬁ and such a
cobacrkthm asthierhewn treflGiSn &0 rd@d 11 (anﬁ ofh @Astyuc:\meﬂlat covers the front
ssenbl ed t her as a. un waf er s
o T ST el e R Alo s Db Ta b o AhougF LG vpon the
watitdohieceaebmp@icar 2020n MG 1L atDifpenBnk a Rctibel tshrahdsfm dre dual
el Shach I, s8R heiueen 20 268 el et SNSRIl e

mAEef QLabidh HRme echt ARk ay Be fchcfs&ﬁ o ra%ﬁ@',liﬁcdl@l@ctﬁb §io@€ﬁ'§3 Ble cover
uni fornly through out the.connector _assenb

megelfer Aelbhisiia cingeipg besty Rortiqne 1 4hat eéﬁ%ﬁ%@ﬁwaﬂﬁrw 1gn %Ri’éléﬁi ifefhe wafer
cohfecRE LY &16?%2%@%1 (j)d? %bﬁﬁm 051 hRLALNGhSed haR G arRi bokthe

connecto enment s IS spacing I s'the Same 'on an
eng&ggmemt@me A% 2bas Insthisindiner, dgchves orembet 370 ks @rasngral U-shape when

fera I t S t
BLREERL S 18 SRRELA S SE BRI 36 L SRR s 2
of paaimigah 2l the waﬁeemr&attataomondrﬁ W2ewhibathe mrmml’ﬁ‘i‘e@ﬁbcngage the
el ements. A cover d% ?(7)1 ki | |ized to protect the
Wed AP TIE B BRI RE SV ARG N A a  cover nmember
250 Ths C@‘.h:@ﬂ'félﬂb@l $0GSforded W"ﬂh@?:@ﬁalﬂ 088avae, @fopanings 254, and these
construction that covers the fro
are shown best in FIGS. 10 and 10B. The cavities 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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end of only a single wafer connector elenment. The cover
menber 250 is shown in place upon the wafer connector
conmponent 202 in FIG 11, and it serves as a protective

nggMgﬂgg the dual beam contacts 217a, 217b. c¥ﬁ%2&8MﬁBh

nmenber is preferably nolded from an |nsulat|v
material, such as a plastic that also may be chosen for a
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side, and as i.llustrate 1 It gener It

exwg% Dot Ween OPReSRS 5115%9%8. % ﬂ%ﬂ (Elﬂgbea@prﬁ&fst? m‘\ﬁ 5 fﬁ % the

baEIgﬁén‘é’%ﬁa%{beF Pl'ﬂslhﬁﬁéc&ravi%éfppln BRteEViR 02 54Tk Lol Blen@h b 288 2lso permit
enga waf er connect or conponent 202 and serve

breagside p«w 1pg bﬁwﬁf’lh&]é termpiveel e@fast PorERRCY 028 e walergopaeptaricpponent.
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by 1 ntervening arm portions 257 of the IIl-shape,
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11@5%% %ﬂdl@J:tBIS Gy %%e %%9&151%&'3&139 esalf"&aﬁl'gbl@%f 7 tgzlﬁé"élﬁller AbmbdRbvities

et ween opposi ng surfaces o beam
25é @m 1ae:tbslb®]a‘ﬁgndﬂsw1ﬂ$ thelal chargrelsviil B lof thdackipéenik picarber eraiized 11

rsﬁcg\glb&a |Gt A gsipél' c::l'({]ver %?g‘gg 82\59 ma %nc%?d% g}IagtecJt}\%lééﬁX r262 263 that
ard @EFHseBon @lmamaecshdqsmfh cansl 23 66©£nchhlaclmﬁldbl t(heltﬁmgdltufrlhe cover

. FEIG | il lustrat
R S b bt Helh 2% 265 B GG SO 4 HEIAEy TRl the
tofSdgk R e GRlerESnddBr cdipSneaOMP! . THR DR m2@ffRr aGI230ex53 also may

i nternal channels 2620 forned in_ the |nter|or surfacglie
cogipingarenisd¢lonal T §iowhish exisnds aygiarrnaiaokRdo Het werspdig Ui fp and

boﬂ@llnleﬁ %%%Q ZJtSHﬁl'tl’fe%afelTJbﬁn%%{ %E)mg@l@? rriedathnkeét éﬂ@@g%n{eﬁﬁs

Hsh a ed openi ngs 2540 and angl d-in surfaces in
illystrated amBlG. d $Biaod thesovdraswmbeh ews “AAd2 Faset hayaapiied intp gagagement or

I 8ol I

SRR ey e L 0o ™

t er filGal2sllu26s (tlaenrdawdg] ioferfae tetvenan 111enw|§|c®rmet®)r c@rhpctmets and it can

waf e onpect conmpanent 202 I.nt ai ned
oo e o i PR G PR (PG PHE L SUB sy DO AT I
baBlgl drk QS HIP U0, €d dohglsbethe Blali€ttintacbp@tions 120 rofB &@fbaﬂhﬂan&/&ﬁeﬁl{ber

connect or_conponent, and into and through the ackglane
tergynals 120 will enter the cover member cavities 254 and the Uistal tips, 1.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 zgainst the inner walls of the cover member 250 and this contact ensures that
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header connector. It will be appreciated that the air
channel s 257 of the cover nenber cavities 254 are
preferably aligned with the air channels 113 of the

b mber cavities 111. As shown in FI
c%ﬁaﬁ%g 250 may include a pal r of channe&scélgs?(}ﬁg’g%h
t hat are di sposed on opposite sides of a central rib 264

! 9" 4=P250 includ
AR LRI 19 5! BELAROL0.0, MEBSRAS, ol RDas0 ot
ceatral velills 268 dat Atrdne tdmeer ah@barﬂndgﬂotmﬁﬂ el timbe«ralls dfthee togled and

202. The 252, 2 | so ‘
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contact portions will then flex
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ots 2&7 FI$ 13 i].lustrates how t he i ant portions
USE‘?LEl Qsthogpral FEARIFC APRIEIPEY SYeG D GRant™ Tt ttor terninal

t ai |1, RAGhERFect dAha bR &R afeftidnladdne illapatt id PIG. e, dndhdert member
area than in the body of the wafer connectar conp
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there ore fi air waf er material extends
pdygensdene mdt@e@menwvcxf inttlais figved, andain|operptian they weald beemeayed prior to

o e R T o M DR N L FONTRE L o
cdﬁﬁé@mmﬁeinmmwgitﬂ'é;ﬁdt erhlm nal f;al ls 214 are alazo offset in
nme
oy SRS Ao b s e el BF PRE S g difectic

pﬁﬁé{‘hés' 54 1141§§da§é9€bfttﬁe S$ORM iy T Bandeh (R a 100! Idff@rﬁltlal 51gna1
hi offset. This i's so that the terninals 120 el Ie
11@@;13};10@{0 BHHdolEn aireleprgedinpsdance. ‘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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and one row may be turned 180 degrees fromthe other row
of termnals and inserted into the cavities 111. The
body portions 126 and the bl ade contact portions 122 are
n&bzgknﬁggaso the offset of the |leg portlonsIQ%gF?&mhnﬁﬁ
n1na|-rece|V|ng cavities Ill ensures that the at
contact bl ade and the (offset parts of the) body
Wi Pﬁl%]]eaﬂé nfilé aﬁha‘%ﬂ.ﬁge ﬁ(ﬂ togal gte§§1e ltr hSIed(r% ogme;bté)ﬁhc;&r:% %ageét a}gl shown
in @‘I[(héﬁ Eg(chabﬂnﬁctoﬂfﬁledmgt mehls eifhodimpatristdspisee ofive lofif [wrtions 202a,

VO ttern.on.the n ing circuit .boa d
2038 B8 i R b SR D b8 oo SR PRFIg P hUgRHar
mark6HY b ade 1@ Bk sbahatcm@ in SEFEd, cABask $heSBi@tMluinﬁs Eﬂtﬁmlﬁal 206a. This

anot her ~aspect_of the present invention,
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teﬁlﬂﬁﬁé ioeqa Ak 8bRfhiok aeﬁlemhﬁ»@s zmybege (HREBY fp%&*dlﬁggl LpsReled
Into he i nternal cavi ty 33 eac er connector

dlrdm‘np@ﬁiémg bg®zen thiseoluntue o€ t@nnm@lm By cheastnashodigleplaie werstint pleihis
aj | an E

matena(l) tléeﬁag{; adcs)1n t%ﬂ]' Yl%o ?ﬁ% t'%g ?%ﬁ\%éﬁ%}% ’{)br6ta{500%b 1ﬂ?§lﬁre§f%}iﬂg%l,

thﬁﬂﬁﬂmamgﬂmhaﬁmﬁﬂmenfmwhasmugﬂnrﬂmmﬂmﬁtor conponent and

ass ou f onnect or.. el ement s
ot Bk S byt Py Siment SR By RkioR nEFERSD ARBSEl s iBbo. v
bdﬁﬁ}aa&éﬂt% toed Sldl]]l@i iditle) eeCiafiti hangl$ ame:rmdhﬁ&mohhmay H@ﬁﬂamhelehf

system may be chapged froma 100 ohm dif.f
Wi QAT i e e P O LS VRIS R GBS i w%-lﬁ@eang& b tre ppgenced
dﬂﬁ@lgnatlon of the termnals is left up to the end user,
owll 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 elenment that is forned apart fromthe wafer
frames. The insertmay al so be fornmed as part of one wafer
-13 WD 2006/ 105485 PCT/ US200G 012275 with dielectric
material that filly extends over interior one side of the
connector wafer, as shown in FIG 21. Each connector
elenment in this enbodinment is conprised of two half
portions 202a, 202b and the left half of the connector
el ements 202a have an excess portion of dielectric
materi al added to themso that they in effect, encase the
| eft colums of term nal 206a. This material term nates
in a hard and preferably flat edge 277, agai nst which the
ri ght colums of term nals 106b and connector el enment
hal ves 202b bear, thereby providing an engi neered
dielectric filling between the colums of tenninals. By
choosing the dielectric constant of this material the
br oadsi de coupling of the two rows of termnals 206a,
206b may be regul ated, thereby tuning the inpedance of
such a connector structure. Wile the preferred
enbodi nent of the invention have been shown and
described, it will be apparent to those skilled in the
art that changes and nodifications my be nmade therein

- Without departing fromthe spirit of the invention, the
scope of which is defined by the appended
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claims. -14 CLAIMS: 1 A high speed connector,

conprising: a plurality of first and second connect or

el ements, each of the first and second connector

el ements including cross braces that respectively support

first and second colums of conductive term nals, each

of the termnals including a contact portion, a tai

portion and a body portion interconnecting the contact

€¢£@%$ portions together, the first and second columms
m nal s being supported by cross braces of each of

said first and second connector elenents in a spaced

@parg\ﬁ?$gkgnm§M£Qrgg%%m said first and second col ums of

term nal’s from each other separated by an intervening

s paebraligapldlisedy shend kY Arraligedh ioh thegustragd ipaopd fongector

pakiem&fis %@Bmgfcr&amdac& m{ r@&@nw@mo@qﬁmmw@c&he@mﬂﬁr@ of
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i d t
S aF UG FrHAPs. oefwhs% e %%%ﬂmelaﬁhnﬁm CURFCt FAtO ﬁéﬂlk Mﬂﬁ&f’ a
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oL SR Sh O R R S8 R gRS sE O o o son
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SI g lwithai armiref e@thﬂSﬁthfﬁlm méb@;omdnoorwgﬂqr sanentsdpad wonindlgof said
ma 11%Léoﬂln’ln ?H %l[%ﬁeﬁ%uh%gigt %0 B Eb%ﬁtcgl[lmﬁl [H‘i{‘&n% terminal of
furt I ncl l% uraltyo ri vertica
i nsadd ipleokig lble'p%deléﬁcm@&ﬁ &b & eorrpdpaEling t@"fm@hi)fda*ﬂﬁ?@ﬂd column, the

Co[}t‘éﬁm%e o(fouf:lgj MR af @&ﬁlm%l §&9r5| ot @fﬁ%@ﬁﬁﬁeggr*aﬁtt%ﬁﬁlss ahdl said
termnal s said second colums of termnals to deter

colipsrichge B@FW felteg avith gdiceqyrig maksyinh thi Pl sh g ipafiside pougling of

C Ol AT ferefial ts@dn N At 81 ﬁﬂﬁte@;ﬁﬁdﬁ@ﬁ%u@lﬂgﬁﬁd@f&tﬁ@ indtetigr mm{stsand
in said second colums o

Qusi n
OGO AP e R s it e o T el beteen
C OfHEGIinOfial LI Qe MMt s$ c@lnfinshP keah@inalt hl&fﬁlstoﬁge"sﬂibﬁed bétwedni sgid n@mtnals
erei.n the |nc
F o e RGN oh S U e R eom ho L e BERpAE s
pofitsi amsnnstdfiecrapelniand bethvaan aigesaofldaig hapalshienaid wécewdke chldmmemf

a &“ﬁgésg&p of said housing. 2. The connector of claim1,

whérei n’each of said connector elenents is formed from
two opposing halves. 3. The connector of claim 2,
wheheiing s/ah dhallo@l ietetigritimt nfaEtims ifraft ehds off exidedndctr elements and holds

SG{HQ%@O &l iélﬂﬁ_ﬁl é%mglﬂ('évlth chIh%El erp%%:vﬁ% V\ﬂg pcﬁuc”/g)opgrﬁ pég%rﬂlgd

onnect or o clal
di @reiotir #gnmeit efith adid fegming comert a@ﬂ%rtbe @Fnltmémwﬁg 3 Hrsaﬂptew@en
OPRBSdIEhNAF R Snd oFSaid housing.

2. The connector of claim 1, wherein each of said connector elements is formed from two

opposing halves.

3. The connector of claim 2, wherein said dielectric material is formed into a separate insert and

interposed between the two opposing halves.

4. The connector of ¢laim 2, wherein said dielectric material is formed as part of one of said two

opposing halves.
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5. The connector of claiml, wherein pairs of termnals
i n adj acent connector elenents are separated by an
i ntervening air space. 6. The connector of claimb5,
wherein said termnals of each of said pairs in each of
said connector elenents are spaced apart from each ot her
a first distance and adjacent pairs of termnal are
spaced apart from each other a second distance said
§e“r% ongegt?] ?'gl}’lqs‘fllneg in ?guga}‘terl mals 11 aéjace{lt connectareeser% %éiga d
tesmmmaﬂsymfmea@hnwﬁlsaud connector el enents are open to
air. 8. The connector of claiml, wherein said termna
tail portions include conpliant pins, the conpliant pins
belhgropfdcepl daiy h shardn st tpimieals dhebh opwid fabihin cadh af prd
pal:dnﬁec@dn elatatel hégﬁac&f At fr&% e&ﬁ'ofhgr O sloRE Nl Adj et F%P@ged
apart a greater stance than the distance separating
c ofeflélsﬁdf?cﬁp?‘?gd pasrtigmepch féhqrna ﬁe&Pﬂdébfmna% saipereendatgancabeing
gnatan%c&ammemame, conprising: a plurality of first
second connector elenents, each of the first and
second connector elenents including cross braces that
7. eSReShhaéek yr Sdippowherdin 684r sRBCLTSAE RNAINAObEATISof@did connector
conductive term.nals, each of the termnals including a
coRERTYS BoPRT S a tail portion and a body portion
|nterconnect|ng t he contact and tail portions together,
%ug]ﬂ) CrOP 8t0g9fd C(];a?%ggn‘g ere 1CO| ellgmna {ah pgljfi Qﬁs'?{f‘é dlfd]p Qg Jﬂ[?%nt D dns the
S e comndiant@on lbaog dfse@ir@mm tgrmiimel pods pam;leds sapat pairk abdvimphans pioh
t m
ol P e AT BN AR Uk ALERAA e
teﬁwﬁﬁ@h®ﬂ®ﬁm@gfﬁnwa%g@ﬁmiMﬁmﬁalrs within a pair of each
of said first and second connector elenents, said
termnals of said first colum being aI|gned with said
& eAriighapresd 6PredrdcWWEHAS col utm so that one terninal of

sah gmfanlfysﬁvraommoh@cdan&ad sue]elan@ eawp bede tiat zﬂad@&ibﬁce&laﬁmdah ng
term nal, of _.said seco

d q col um bro co P ?

L P PTG R4 T 5 P O PP FUPER TR SRS e
teemmnﬂhswﬁanﬂssamdfmeniﬁmmenmmgngpamemhmnng,émmb&Mbmmmh
adie dsi de Lin
of S F BT PRET BT oG Ra b T PR TS EaTa Py f Geth ' "
t hedwgs of &idings edlmlppoa:tedrat @OSH arla@es shg¢adh 6ﬁ seigtfird A ses@dond
¢ 09 %%gcii rele%lerﬁmzﬁ éacedjgg%lq &ls nomillcﬁ'gl 13?% Ms@!zdnﬁ XOI?&nsrdfbs

ers be ween Sal term na sal d
f i tesmnajsﬁwnn@h @fhelt paritebliyenand valnsspicatseid spainsle deiberweesd in

S akgrs t\ﬁt’l‘lmarb@’l of %agl]; oiESQiH qlirs% £ABDNE Ao elgﬁneﬁ@ LATh féﬁhl%ﬂlg 8 said

er coup et ween edges of said termnals in said
161 %t‘“"dlﬁl“ﬂﬁi@e@ﬂ”th edhiernads of sd preeieeime dg et o teging of

t efm M c%lulnﬂ iSb£hsideRPEd ©Ql URSorfng tdrAlnAl dT34i8 secdiicboRmn, the
housing with a hollow interior that receives front ends

of brgggsle exmise érgals ﬁg‘mtpé‘l%fff&‘fﬁﬁl“% signal terminals, and said

intervening space being filled with a dielectric material that affects the broadside coupling of
the differential signal pairs of said terminals through said dielectric material, said first and
second connector elements further including a plurality of ribs vertically interspersed between
said terminals of said first columns of terminals and also interspersed between said terminals

of said second columns of terminals to deter coupling between edges of said terminals in said
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them together in alignment with each other, wherein the
housi ng i ncl udi ng openings fornmed therein in alignnent
with said term nal contact portions, the openings having
a H shape when viewed froma front end of said housing,
said term nal contact portions including bifurcated
contact arns, the contact arns being arranged in corners
of the H-shaped openi ngs. 10. The connector of claim?9,

or ude, conpliant pin
ol PR of i Pl BB B HELE G B e Rgba &
pl wraihals;yndf connector el enments, each of the connector
el enent s supporting first and second col ums of _
conpaiate 58P ¢ PO Refor RGP (bR B S oe=shr el ool
|nﬂema@ﬁmaohmmgnkhﬁmﬂmﬁﬁanmnamﬂmmahﬂpmmﬁgmﬂsmhggxmhgﬁbmmd
gzﬁaelfeh]rll%%l %%gnt wnt%csgggerl als%ga%ct géor’hl%ng(r: X léﬁ%sk%edk/ Eg a H- shzépe when
s pal@ecﬂ faquags fmtftamf@md byusaxg, spid teminelioniget gpaioss, mcshaiirct bifurcated
t L Ralss, BR! DY FLRARIRG o u{agm Cin méfd t%fmléqH @g@dﬂopgﬁmgsal d
connector ‘el enments, said termna said first colum
bei ng broadsi de allgned with said termnals of said
e Cordneolcuniiv/aim Adwissdinsaidierernaenil pytisparséudp epmpgiafidin getions.
wth a dielectric material affecting broadside coupling
of pairs of said termnals; and, a housing with a hol |l ow
il nfdighgpeet BererieicedimpEsng r ont ends of sai d connect or

el epBAtiS RRHhnhRrdBmedtd) %Eehto@gl@t:@ﬁéct@%leﬁleﬂﬁ QlpRorhg £OTHAG SdcBHd
el enents, the housing including plurality of openings

di sPuasar sonenesivaiermandln eash of wéteab'éﬂf W@lgdlﬁ%@/?%&ﬂavorﬁwgwa@é
Whﬁd}udﬂ e Bodyr p@moa 11fté‘r§lﬁltlec@ig§th@fzonta$ﬁind talf QMSM@ @)get’ﬂﬁldthﬁ figt and
rtl ons bein

term Cont
e S D0 Ao PR e P pr ey M iah e foid et Sy o
t ef[:meﬂabarcf@micadiy ap Ontdrieaing spang lsaid errinlubedat agddnged it @it within

ar msl’] oft s c(o:noneglglce emeigs sa%%: 111%»‘%1&1?1"()[‘F %nogferg cﬂumﬁ%&ﬁ?ﬁ%ac@{ﬂg%@%ed
ape O eni connec or o ) gr I n
sawdh ta&rtmlm:aalls otf aamti squodtcopms, dnd edidierncoinp bnaantteingifriled with a
po{iiglleglri](? 1’nater?‘a? affecting broadside coupling of pairs of said terminals; and,
a housing with a hollow interior that receives front ends of said connector elements and holds
them together as a group of connector elements, the housing including a plurality of cpenings

disposed therein, each of the openings having a H-shape when viewed from a front end of

said housing, and the terminal contact portions being aligned with said openings.

12. The connector of claim 11, wherein said terminal contact portions include bifurcated contact

arms, the contact arms being arranged in comners of the H-shaped openings.

13. The connector of claim 11, wherein said terminal tail portions include compliant pin portions,
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