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Background of the Invention The present invention
wWEeohanias4 general ly to el ectrical connectors, BOTURINE012274

particularly to an inproved connector sui table for use

I n backpl ane appli cati ons, robust structure and
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BackgfhindUdf the InFerpmponent s. They are comonly used in
servers and routers in the informati on and technol ogy

arhsaseseppiKpItiondsttaing seyqyribatol gfectient cennsdtors and tiore particularly

to an 1@@&3%{1 g@ﬁ%gtg)? a%%b vﬁnig? Ese 18:1bt%§: pr%arg oa?p%) 1c%t}o$1rs],oq\ﬁobust structure and

improvedRfrotrial serfdoance r ansf er speeds for backpl anes have
increased as backpl ane technol ogy has advanced. A few

yeaskRlangare iragaciiuimeris iy centsinoraripuerigaiice! gspits and
compo?ﬁrié? gglé gg?é 28%;@ <0 g%%?g&g a d@ﬁ)tg\tﬁr etﬁg i &?aQ%nQﬁH fechnology

areas. Baggddiicngresiypieady @:fmﬁ(ﬁabtcsothﬁcbdchﬁlaheslm t(b Othbﬁcncmt boards, known

i.npl te. n the next fe ears At hda
as daugIB ORGP S hishBehhfh st AorgogREr1 N tenas epesdifor

backplhries BEH ﬁl@ﬁla%dte@ hadaR thRo 933t aknald & gézﬁ‘s SHE Rata
test signal applications to as |low as possib
transfepsngeds ofol Gigabrt@ectcoat(Ghis) were cangdaed a8 Hﬂaspeeds have
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be 1mpIdfr§Hﬁ€efdQﬁt}lib’i§exlt fevi h@rpast required the differential
g}r@b termnals to be shielded and this shieldin

day emdersipoedsadififcransiol Bendbingliphsedand drinded gls-; to reduce the
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correct(datmrtmmr A'ﬂde‘&eraﬁk]ﬂeekpiﬁdﬁhm ihdresseds@chab H& deoteisf ﬂhe $isdustry to

of tors so t df the shields were to
reduce gpgis ﬁs@é@ee B GBEET S dn e RN GiEbe O ek b e lerminals
to be s€1dR §1§@th59§11613— e in$Es0d iRl £3 c@% b?g?%}le%ﬂhéclt@r@ Bbcause of
cost I n the manufacture and assenb o} he connecto
the needtel sebt)@wa@ls dorof indhedwal dhiklde that M@r@aﬂsanblteé irghitled tshckplane connector.

BT oo hab it or ke SyPeaBinesi huahieahilds vere

to be eliirdtddetebbisthedilof thD COMRAIP Ackiban 8e PRAAGEI.OThd BrtofisRields also
capabl e of high data transfer speeds, that elim nates

added addiangkeast in themanatagiure mdsassembl d theetonnecters andiecause of the

e s t
widts ORGSR CHR. 13 8RSt REE P AT Bl gonnector
was larg@ivention It is therefore a general object of t he

pf resent invention to provide a new backpl a
he 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.



connector for use in next generation backpl ane
appl i cations. Anot her object of the present invention
WO 2006005380Vvi de a connector for use in connectiPQI/US2006/012274
circuits in two circuit boards together that has a
high term nal density, high speed wth | ow crosstalk

andoiBl Sedtf ERBI8dent DvEmtIonieto o RIeta Bhnddie fBf 8sdRconnecting
invention is to provide a connector. for use in

circuith it kys einaithpgrdsdegatingshat haswmhigh tenmdnalslgpebt bighispegdvidh low
| ur al j t. onductive termnals arranged in rows
Cmssr%%%“#ﬂ‘%\llﬁ%li lcﬁ(ﬁ{uﬁgé rows conprise either signal or ground
t arfoithel objandf tbipedsestriavdngibdl id 10 frowidp posinestar et use én backplane
.that permts the connector to be u%ed jn.right, angle .
applicatins dp tAGHORE FORRSETOR §rehisish P eRIRIEN o corductiiperamatreaged in
in Qfhidd ' i | p ' RARGHR A6 are held i
roms B D e B A e o DO G R o2 ere heldna
suppottairpetingathataredmits Wefcennaxorrie be usedcioniphhengle tdvhorthagonal mating
. matable with the backpl ane header conponent, the
applicBigndp| ane header conponent havi ng a base that sits on
aystidoREs oBfecPoAAE kRLEIEnRARA Wao DHABNBA bickPlehe B8hld8tor assembly
therefrom on opposite ends defining a channel into
that inghideha bimkpleat deadso nerapeorent awhpoatencotrerior component that is matable

it ARl ARG AL L0, AR b e i

on a s@rfidedf aGRBEASe Hldade spRkalloBxte@lif@theldfm oh 3ppositechddefining a
and a body portion interconnecting the contact and
channglgpto wiekh thereatenepappepr eumpamsht fithaPe hackphme dgader coipponent

incluGRETRMEBRY of i AR AN VERH6F 1.6 WIBORAL e MU it ontact blade

clate rmin receiving cavities
portioh reccaafliant tadl Siriddrsarplr oo dyipogtical integamnectong théeemadt snd tail portions

oot LG TS, S ot U gion R heckolne PeRdel’ g
associ%tﬁgt%ﬂfﬂ t@llqn%lﬁl-fe@ei’?{n%@a?ﬁie@th‘é?ﬁcoﬁrth@ geﬂﬁﬁéﬁﬂin%%ﬁﬂ}é%?g,mr channels,

I ncludes a plurality of conductive term na
between therigrednalp thromghsthmbetkplane hohdemaempeanih of t he

term nals includj contact portion at..one end thereof
B B R S

that ifRRIdBYa PRIrAlitl Bf EaRMLaYTd EniBLIR ra_ﬁaﬁ%daah\t@s siidetr®y @lumns, each of the
conbi ned together to forma single wafer connector

termir@&ﬁﬁpdﬁé}mg_coch@mﬁ@m dirte cpd theegoi gnd taikepqstien atpgnother end thereof, the
termital N | 0 i3 'nts&aﬁ{;eoéﬂpggrt gal\(ygg fiht %8 BEHLLRA t(%é%? 08 By d'single
ICeﬁ WO 001 ums o onductive term naﬂs e

wafer Sbiffeator €dmiptnemd. | Nsul ati ve support body, the body
including an.internal cavity di sposed between the t

cORFAEI0BR! RRierd o thevraeseat iRy 718 1S foHIOY iR Aivrer %@Pffég\éo component
in whlgfl ?@5‘ 96Qn of 95111&%{1{1@46{&@'&35&9 gupi)%ftga RPdn illgtt[l@tixc@éﬁgfjé(rt body, the
e C [ pair

Ining an ai'r channel between e€ach horizonta
body intlutlimgranrialesnah caatyghishosed betreednibe ¢wd vomsinsof tendvictied ®rminals,

MR ET TR S I IO
between each horizontal pair of terminals arranged in the two columns of terminals, and the
terminals being further aligned with each other in each row so that horizontal faces of the
terminals in the two rows face each other to thereby promote broadside coupling between
horizontal pairs of terminals.

Another object of the present invention is to provide a backplane connector that is

assembled from a plurality of wafers, with each wafer supporting a plurality of rows of

2-



termnals in the two rows face each other to thereby
pronot e broadsi de coupling between horizontal pairs of
WO eooailofiB&. Anot her obj ect of the present invePtT/OR2006012274

to provide a backpl ane connector that is assenbl ed

froma plurality of wafers, with each wafer supporting
condu@tl‘@ tefrfink s ¥n@ bwithQieh ef gRRHIG inePudi®s AN hddrBaladitpMridiposed

each of the wafers including an internal cavity
betwepmtherigrogeals bbeasbaavt the cedbhicpriviagon inseihav g 2 Stel?@ted dielectric to

av ce|V|

affeCtgl? el?rg%qsf' P %T ec 1{@8&%’? glggx %8% 8§§a§%@38 coupl i ng

btengia fltthet 66j6ttAltise MEscpaBRefitoM is Y@proSfideI d high ﬁettsﬁty énckplane
object of the present inventjon is to provide a

connegfeh i yiilizge l%mh&ﬁ]éty@é SRSCIOF clemeptsa A ke %PnﬁFﬁP%?lngS
suppoﬁfnégt%r}g{ifg 9) c&{cﬁ% t%{;mﬁ'ﬁﬁhthgftwl%) BEwE ONRERNATs d%hﬁfﬁ?rétp?urahty of

orting rows of conductive termnals,
pairs cﬁfcaa&da‘ted mrmmhlvs‘mdleﬁnemﬂlggecbmqlﬂ torsidd with edchpathergo pfomote broadside

N T T L
conneEl%&“ Qﬂehfé?tsk?ﬁ E\ﬁ?ﬁ%‘ceﬂﬁﬁleﬁ%?&&ﬁ’gaﬁe\ﬁ?d 6 Barotting ¥ReldOWacPfow of

rm na being held within the connector el enents in

tenmraalqalveelm@héd by ae ahsgbam figmdwedi Babincpdeumdiundits Af edstpblations

e SRt B e DL 4B LIBRL A Ko cvry o

the teREMUNE BN cAY) té&%ﬁﬁ&l ﬁaﬁﬁﬁioﬂﬁbzﬁisid& cbhﬁhr[g)wvhﬂé B&erring edge coupling
castel l ati ons serving to focus the coupling energy of

betweph edjpeanirpaizd & tefmisaleh terminal pair into broadside

ag’lﬁg glreg?ntmgven%og at %rrﬁﬂlﬂﬂes]etﬂgs% and %B{e'r BEiePEH W of its structure. In

A TSO0F term na resent | nven
one pﬁﬁﬁpﬂﬁbp@h elte pesse iedtiat ifllehldesbljl bmﬂcplaby comectlr coﬂnponent that takes

structure. In one principal aspect, .the_ present .
‘the formpé ﬁﬁaarblﬁeaidﬁrclmy&egsap%?%e Al It 0 Sk %@gwgﬁﬁﬁ%ﬂ?waﬁvely
defind Q?E{neg BK&8tst &?chfaﬁfia% Q:fac}f"oﬂ:’\klﬁ‘icﬂ &R4Rks NRhAh B PRS0 Hafer

a pair wth sidewalls that cooperatively
conned e |cmapanamar Thsbasfe het apbyaloy oﬁtmnm@l weeivingravitiegtriach of which

e SR BT Rl Bl RV B DR Romptiant s
formdd®® 8hpdste ehd I THeS8S corftis Bladbs :Mu tails £18 GEfs¥EBorA each other and the
conductive termnal. The term nals have flat control

cavitip ard egn@a@ect@mmm@emﬂn thefpfierad smbegipst.the eayiies are shown as
The cont agt
R G b e

and tHelinfeR@npEing aE@ G &f&l@@hmtcavﬁﬁ&mﬁng bpen t@rdeﬂ&b amair ahannel
havi ng an H shape with each of the | egs of

betwaep dheaipioderaiplsi Sych erar shangels erasenths cRmaim gf tergipgls in each
row of té‘?rrﬁrmseiﬁ(iﬁ@ﬂ&%ohpag d?ééﬂo‘ﬂfto 'éﬁ@ct%ri&%fﬂ%%oﬁﬂ‘i’ﬂé Between the pairs of

remai ning open t Ine an alr ¢ bet ween t he
termifad@ term nals. Such an air channel is present between

S e OBl U s  Sonmsco
compgﬁén\e?ﬁg ptdVBdRAhASNAE Wil tA: BadiPlane header. Each such wafer connector
component includes a plurality of conductive terminals that are arranged in two vertical columns
(when viewed from the mating end thereof), and the two columns defining a plurality of
horizontal rows of terminals, each row including a pair of terminals, and preferably a pair of
differential signal terminals. The terminals in each of the wafer connector component rows are

aligned broadside together so that capacitive coupling may occur between the pairs in a
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In anot her principal aspect of the present invention,
a plurality of wafer connector conponents are provided
wo bab/10se£ with the backpl ane header. Each sucPCTWEHS®06/012274

connector conponent includes a plurality of conductive

termnals that are arranged in two vertical colums
broaddi @ AnEr e WesaEr @ Ife MR iR daRd JrBRIERHD of teEinAlBSatMVafer

colums defining a plurality of horizontal rows of )
connetter enmmjadnsnt ipelotes astrtichut it defires paiintemial ¢ayityi angl this iatgenal cavity

I ref er abl pair of .differential signal t.ermnals.

s intelode e e B of st EER s Rt 5 Plebi By cachof

the pafr@¥BtefhRaRlih AddwiePasskeer tagssmRar so that capacitive
coupling may occur between the pairs_in abroadside

rvanether prnepalaspach of big presert invntioppihig sptactgioriéenstpf the wafer
] t .nal s, C :
om0 BT ALR) oL SEEPREOROREIL,
contacithat hve aicahtlenabd canthdt Ypears sirndtarep dsethstlativekousitdpe or cover

colums of termnals so that an air channgel i resent
membgfe PN RERHACCHIOT F3Rd TP COTBRCPRFAFRARCET 4] lasueh fpaiance, the
: . i
hous SRS GBIt oy 00 LBy 00! o
proteciviifeeontzonireants o Aleompivelgnthe teverimehiser exdydredfof roedves allayge cover

of .the wafer, and are.forned as bifurcated contacts

membPt ! 15082 deGn A PTEOLY O Ve RERe B ST Fuct ur . An
| ISUE Pbd MG QNS dGentQT tROMOENTTRTIRE0s HHRYinBEoPEs¥t Shefhbers have a
for each wafer connector conponent and in such_ an

U-shapmwithieelegs bicthp dlistiang eegagingeaprebiag e dnsposion edgce aethe wafer

fer caonnecto onpene in_order..to
connolfBt EipfSHESk e SRERRREY- i RP A HERRE Mg so he contar
beamsTEMHRasaRY fAR, ddpendidg a8 tite pahigs viovesl thetliess atsbeés of I or H-shaped

~accommodates a plurality of wafer connector. el emsngs.
openings fprecdiheruy thalcre AR et thecorRel ROEYRNHALARE tepmatsgmd these
openil%l‘&%ﬁﬁg &d 1 G UE chARTRSS SwhidM e @01&1}&&%9@5 gb fat 13141898 constant
the shape engagi ng opposing top an ott om edges
of air aifay bh@sesafoe broadside cdupling batvars tite tamilinhhgritsabwugl sutistantially the

. U-shape providi rotective shroud to the contact
entive e TreranipaEanCaeh P tocRaBraPHP R ERe. poi nt - of
ViV aRbthiNEniddnaentd RS préfenPinvbnitin, EheHPRBEh AP thAIBm a
formed therein that are ‘aligned with the contact
conneptor wiafm slepfent inelude pmplurality odivchat e sell Seastallagensdetvhish take the form

i ndi vi dual air channels . between the contact
of chapfgt R BT B RoRg Pam b o h gL Ry s of
termirls0 Akl €asteMeRbns v BEMERNN REfocay fiie ien{d@ dfshd diffetegkial pair
substantially the entire path of the term pals through .
coupling eneygy é the imlestwesn pasivss reptnaly i speh ofhstfpepg rows of terminals.

s TR 1 ARERE Ll G5 L PR Al it sty
mininfitdsredpt toupbihg whehe cornexédrl " castel [ ations, " which take

the form of channels, or recesses, that. are, di spgse
Thesergat pelish oblretsggfaiesgpd PEY%‘%F of B ameptriopgion sl be cearly
under%t&g PRk o HaSEHES Bfﬁllte ﬁ@él'léé?i?g hRMAePaERHbRYNd to

ocus the Intensity o erenti al pair

Brief Description of the Drawings

In the course of this detailed description, the reference will be frequently made to the
attached drawings in which:

FIG. 1 is a perspective view of a backplane connector assembly constructed in
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coupling energy in the are between pairs of term nals

in each of the facing rows of termnals. This is done
wbyoopnas4B4i ng an air spaci ng between the edgespPof/Usive6/012274

term nals, which thereby mninmzes edge coupling in

the connector. These and ot her objects, features and

accordéﬂdé&ﬂitl@ﬂﬁgarm&pﬂdﬁﬁ)f iecesesdnt ifveendr Sk ihe cohemiibyal right-angle
under st ood t hrough, a consideration of the foll ow ng

orenspgeds om0 i O oG8k PPE SSGL he
f
%]e f e Péﬁg%‘:@l&f ﬁ’%%éﬁfv‘?)e%atﬁgﬂ 198&1 !étggo&‘?ﬁééﬁﬂggnggﬁelatmn used

in an cithapoidy sriematidn tohmnl%lu@ulté.om Smacmns‘tmmtﬂ togethérew of a
backplane connect or enbly constructed i naccor.dance
I @ DEPGBIVERY B B RECSHE RS SREIPBRCL 74 Lertgakplons

conneét AsGAN %rftpg[@nlal right-angle orientation to join the

ectric circdits on two circuit boards together;

FJFIG 44s s elad pewsyiddGi ¥ éaken elongfthe lvee béckpl ane
f th
PR G0R & PeEPPEREAETERT P aeiogioh KETPEl Tt dh heBekylpRs fopmector

memb@xoﬁ'ﬂ@ b QEELIRIL atbkcfed B d SarBerR@i S RETCLRe ¥ hRWh&fin tWtlch they are
backpl ane connector conponent of the backpl ane

formed&onnect or assenbly of FIG 1; FIG 4 is an end view of

F taken Ion e 4A, | .
U B IR R Rl o Buuing g g

conﬁgb@(ﬁbﬁbﬁﬂ%téﬁhﬁﬁﬁgtor menber of FIG 4 and shown
attached to a carrier str to illustrate a man in
wii@R 16 R9P Blee viesy oghe bpglglangsopreciorgAmpREeTy .1%5\126? Oy gircuit
board 2d #ﬂﬁ Srenal Q@ahlsvﬁﬁat@rguse‘hpfof k&é&%&o&%ﬁdn@& the of fset
co ur a noftetermna is a top plan
vFKWS@f istahenbagadpilaneewaringotiton afithp badptane mqmbaac ef BIG. 5,

s b g L LB bl B 7,
VERY 5% is@hd@hle 5h Swt Jﬁh@@é‘c‘ﬁﬁiaﬁ@ hetEb6f FI0f. 5Fb&k wikh the terminal-

illustrating the termnals in place within t he
receivingroaiitigh theeaodiemiptyy cavities thereof; FIG 5B is the

o G T SR m Al e D R {00 R s gy By teminal

receiving@aviies ibgrateeddtail;ged pl an view of a portion of FIG
5 illustrating the enpty term nalreceiving cavities

| RlGyohiseranaiaseyd defaisectipnal gicy e Balig getheet!gplpne member

illustré?’tﬁx(‘gtt%r{%nl}ﬂhlg We B t?peos%ro(x}nqﬁ 796G 4G &Q&%ﬂ(—lzr@i[ﬁ,e menber

FIG. 6 is a perspective view of a stamped lead frame illustrating the two arrays of
terminals that will be housed in a single wafer connector component;

FIG. 7 is an elevational view of the lead frame of FIG. 6, taken from the opposite side
thereof and showing the wafer halves formed over the terminals;

FIG. 7A is the same view of FIG. 7, but in a perspective view;

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

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.
9;

FIG. 10A is the same view as FIG. 9, but taken from the opposite side and illustrating
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illustrating two termnals of the type shown in FIG 4A

in place therein; FIG 6 is a perspective view of a
wger@apessd ead frane illustrating the two arrayBCDUS2006/012274

termnals that will be housed in a single wafer

connector conponent; FIG 7 is an elevational view of

the intbh& dreRdcdveamndbr;FI G 6, taken fromthe opposi te si de
t hereof and show ng the wafer halves forned over

t EkGril@Blis a flppt;:levzq&opgl ‘ipis of heecoypramebefElGy 10, Bg@stqaﬁng the I
shapeié_?%%ngil@%?th'e azktn etﬁér .8 is a per spect ive view of

mt é opposite side thereof; FIG
9FIG 1a 1pﬂfe$pmetvhe\v€as/FIG}IV9Qf)utthﬁl thewovwafreembealinv @Bace)fo form a
FIG 8, assenbl ed toget her to forma single wafer
complgfsd Fedironngefqs cOMPOpty per spect i ve view of a cover

ng?qu L’Jﬁ%@:eé’ﬂ(ﬁﬁl ib& OWee\RIanP%GEth c kp(ﬂeﬁi FI%. 1'1_'I ken from the

e same Vi ew as but ta fromt
opposiipgids ah@alehg Enesndl-A bf Eist. rlét wﬂbtaip@rtlcm drthoeovst metré)er removed for
cover nenber; FIG 10B is a front elevational view of
clarity; he cover nember of FIG 10, illustrati ng the |shaped

ChRANAkBS;s e dahiR g@%gb&gfefﬁ&@ a$ PRT.€af takbh Bomlthe bfpdsite side and

same Vi ew as but with the cover nenber in
sectiopddeadeng londsdd-M (é Fé@n’p] éllestrating bew demiseningl candaep pordiens are

is.a. sectional,vie waf er connect or
contale%(ﬁﬁgﬁ@n% Ftiior Fvitipy %Lt}} CFPom %nlé&g’ppo& te side and
akmna 2l ik Besctdnél W loGiheldtafemtdnfed@oP@nipoarntosf FiGe1 axemn along the

menber renoved for clarity; FIG 1lIB is the sane
Vertw@émﬁ@dﬁtb@reqf ew as FIG 11, taken fromthe opposite

SFﬂﬁ 1%?\(11,[3%33%{1?129 RE oﬁ!ﬂoﬁ&v lo!f gﬁswﬁ’éx%o%eé: !)IQOI%I;B’DCH’[ of FIG. 11, taken

ow t termn ontact portions are
alongd&rﬁr@ladelﬂlevmtmmeﬁebé interior caviti es of the cover

nb Fl G
b eambine r R STl ok el e BRI of the secton
Shownﬁr}tIGC@{D,Al ine 12-12 thereof; FIG 13Ais a partial
sectional view of the wafer connector conponent of
FFEG. 1415 atsektimakbviongf theevanytagettpneonpngst offfdfe i, taken along

3 s the sane view as FIG 13A, but taken
verticgfifRg A 2 Prsh

’the front of the section shown in FIG
181G, 19 i©a pbipk&iva ve&e, fpaﬁmh SeEteN offa Wirer véhestor component and
t o

connect or conponen FIG 11, taken al ong
backplane member mated together;

FIG. 16 is an end diagrammatic view of the wafer connector component and backplane
member mated together with the cover member removed for clarity to illustrate the manner of
mating with connectors of the present invention;

FIG. 17 is a similar 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;
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vertical line 14-14 thereof; FIG 15 is a perspective
view, partly in section of a wafer connector conponent
war@ehesakpl ane nmenber nated together; FIG 16 PGT/aR20061012274

di agrammati c view of the wafer connector conponent and

backpl ane nmenber mated together with the cover nenber .

e eds 4 pérspdctife iewt of dnl ditesiataddgbddi@emrTaeonadctored ément

w th connectors of the present invention, FIG 17 is a
constrggted ingaccqrdangetwitlrihg pringiplas of th RESSNAEIVERIAY connect or

ERE2RT e BB 5 8L 28 RURRRLE SoibeckdhBlcfnent gpfit agart into its
compcenietilvds ge tllsaatcions altedet fatd theieefy of the mating

i nt erface between the wafer conneﬁtor.co

t FiG. Qgékmeéﬁ@e ,s(g.',%%sr ’IGagQ, @HJWW@ Y Pretien 1'33 ﬂsttraieﬂ%e structure of
the ca%&@%@%g ! fcoﬂl%%tdr%letrﬁlﬁt BAYE. yh&W as FI G 18A, but

waf er connector component renoved from
CFHY.i28yis af-tlvatihal sndaniewog Hedeetiuhed dont orhof the egungttor element of
FIG 2éhree_ waf er connector conponents in place upon a
"“¢trcuit board, illustrating the air gaps between
adj acent signal pairs and the air gap between adjacent
waf er connector conponents; FIG 20 is a perspective
gl g don of therlretas pogunentdf g connector el ement

[} 2, 18 > WV
c tructed in accordance Wt L DG . .
RS Sl o B850 RS LBeb QLBSRUEP g e i e
princigles b pydstit ibtertionn mae baemdlyedeRtusadilol jbinatpgetheri thb@ircuit boards
Its component halves to illustrate one interior

52, Shhih BOTICR Bar 21 eTE Bt e He00 EICHIoNg boBi o fepresenting

an anchEJrgr,i& ah%’l}térer?c}a'h?ned to illustrate the structure of
the’’castefl ati ons of the connector el ement hal ves;
aftle afskably2D) ¢am terseed @Viatlndadlo mbatengagingodr mating, components 100
sectioned front end of the cqnnector, el nt , of .FI

and 2085 Oncramrss T OHSER FICTIH To e HELPPST RPoa? BbOG Hehpgne member

that takbGhe Fornl bHiShindHe8Sera PARKRLANCHE PANGHR MERAB&MDYas5Oustrated best
constructed in accordance with the principles of the

in FIGS. é sed B; incluans 2 base pontéoral¥ewith ywe sidpwallis Y, 196 jising up from the

t ogether tWo circuit r.d 2.5 I Clel G U
e BHELTIE, 5 BLL G RIRACTU St SO Flgflbs or s
108, RORE18: SAWRIERERERBE h BRgRAVABCIdnhadtys cofipahantghiRe in bakr ¢ facilitate
: The assenbly 50 can be seen to include two

the propar orienighgh ﬁ:@t,h.e maf@mppw,tor(g@mp@ﬁ@rﬁﬁ 202 pethiyige bagkplang sonnector
comp?r%%g?%eggé &8% 103 Egé;apr% %geférgbltngrrg&f\%'ﬁh ﬁﬁ&i&%@&&e@q 1685t are

C ?ol ane e
vertically oriented and each such groove 110 is aligned with two rows R1, R2 of conductive

terminals 120. (FIG. 3.)

As shown in FIG. 4B, the header terminals 120 are formed in an offset manner so that

their contact portions 121, which take the form of long, flat blades 122 extend in one plane P1,
while thin tail portions 123, shown as compliant pin-style tails 124 extend in another plane P2,
that is spaced apart from the first plane P1. The terminals 120 each include a body portion 126
that is received within a corresponding terminal-recovery cavity 111 that is formed in the base
portion 102 of the backplane member 100. FIG. 4A illustrates the terminals 120 in one stage as
they are stamped and formed along a carrier strip 127, and it can be seen that each terminal is
interconnected together not only by the carrier strip 127, but also secondary pieces 128 that hold

the terminals 120 in line during their forming process. These secondary pieces 128 are removed
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that takes the formof a pin header. In this regard,

t he backpl ane nenber 100, as illustrated best in FIGS.
wa2@ndosdg4 i ncl udes a base portion 102 with twoPCT/US2006/012274

sidewal I's 104, 106 rising up fromthe base portion

102. These two sidewalls 104, 106 serve to define a

later ifi €id @8mBlg FHEROE] the tQMiBAIO1 0 FO8emetiNosdintulftd whd ten are
receives a single wafer connector conponent 202. In

msert%ﬂf @éq the basabd ithe backplang mspter 400.cHetars Bhstiehinge
c on n e c gé{%g%&n-g% n eﬁ{gﬂ%? E’g tt%*l % tslaq gﬂa hﬁ%&%%gcéﬁgét&pﬁody portions

126 iy éfctideditys ]f3@rthﬁchravsthimpemthefdu@ andytvbiehiesefdrhBlyt dxadndah®ugh the
ver |caII or ted nd each such groove, 11

offsetgep ofg TR LA RS b %@FWIWO by
prov1cillg$ a cﬁoF F gbctl%n)to ﬁ% t? ﬁ‘t}ﬂ Sfea ?v?lchtlp et 2c8dtant t?] bending during
t or rre

m na are in an offset nanner so
inserttoneif rthec‘rennmals 120 as melisas Mmgmﬂx:ﬁle tefmmlaﬂsh%OG offam Qp‘posmg wafer

| on des 122 tend i Qne e
connepfif Romapon A F: Braries 45T SR B REGHRIR A ot ALy wortion 126
and irf @fnhﬁne]s %&clﬁ?ﬁ%? fh%)éd% oamtdﬁe %1d@|o§@§chﬂgrmﬁlbllai20| @1@@%%@ form a
apart fromthe first plane . The termnals 120 eac
projedtigotiad evill poefapblyonterfgringly @omh@ttonﬁ@f _ftlmqie\wdﬂswf the tnrnalnal-
receii LEARRTY) ARtk Ahe RERBYSLY, SAYRY 3 LA Ralch i 116, 5D, the
backpld)@ mdnh¥ar b4 pdrliois 1 0Anes ihéladd £Edricsalf §loﬂ521(32| fBrrﬂéthhlch extend
stage as they are stanped and forned along a carrier .
verticgl{y <"|“t§1 whizh vl geqetvedthe topmingbdimplesal3 1eth%1ﬁmt hei tminglgreceiving
r RagtdLi: .
cav1t1%isnf71q agg Bl geggl SE %—g ? ngg?éngéelg&%ggm = rﬁ%t?%@tl %/2, WhiBh are best
shown &r Gy éDSanﬂBﬂnclm pidvn:b ekt fangjadativest whiahrthe tegmiitabbedysportions 126
These secondary pieces 128 are renovedl ater in the
rest. forming process as the terninals 120 are removed, or
SiARGHH#h S FRR U A REOhAIIE: teRgRALad0! Péf@rataﬁﬂmb@%felr]’cgﬁ p@ftlons 123
t he backpl ane member 100, such as by stitching.
offset@omedcAs shewm thisofiseirmscwg 2ateflly hbthedemnminalb $20,20 tm dhe centerlines

their .ass at e Q orti 126 .8 rj .
of the 4 Ebor S S A Bnpire A R SR Be Bt /oy a ditance
P4. Tx ENEt hdthiig Oy dléaelycs%wgtin brRdS ﬁ@i&s bt @tBinfiakisi 2026 face each
These ribs 130 serve to strengthen the termnals 120

other pRd wilizgithe ﬁ%;dagré@ egentaieen ¢fonas shoyndn thermghi pl of FIG K. sAs can be
i
deterrﬁl%lgézﬁéﬁfoﬁﬂa}o lﬁ%%{nghaét%ﬁ{q lic%‘d)nte s \;\hgqg}oggwgm 1I %1% use %1}16 bottom left
via, while tHestomipiahspid @41 of tha fachpeshingl waftelte the nagotinin the rlght row, and
conmponent 202. Di 131 may also be fornmed in th
then wigh the pafterp seRFasg ng b 08 BRI AT gherlﬁﬁ%rte@ueﬁs,ﬂwéyn each two
( . 5.
TOWS &E ‘ai @?H r%%ag %ﬁrggej:sgg t%?%in&tﬁ% atgs %@% &ﬁgr%?%lglc%}%pto the GehtBIFIG. 5
This fa@tlwtefsem nglke/owdot ach comecwis onthesimdamabirds af which they are
grninalreceiving cavities 111 in the backpl ane nenber
moun{sse portion 102. As illustrated in FIG 5D, the
bagkpdpmat FENERY. 5838 & eltb@MindI0ecdTPig icheitilg €1 BoSBE bkplane
of slots 132 formed which extend vertically and which
membgi [P0 @%tdae comnectoss oethaiimehtion asluag]uedn thah thegiare genirally H-shaped,

with eagh f—T{] shape ﬁgvcir?g twon%g portions 112 that are interconnected by an arm portion 113.

While the leg portions 112 of the H-shaped cavities 111 are filled with the body portions 126 of
the terminals 120, the arm portions 113 of each cavity 111 remain open so that an air channel

“AC” is defined in the arm portion 113 (FIG. 5A), the purpose of which will be explained in
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cavities 111 are also preferably formed with interior

shoul ders, or |edges 134, which are best shown in FIG
wGoanas4ehi ch provi de a surface agai nst whi ch PeEUS2006/012274

term nal body portions 126 rest. As shown in FIG 4A

the header termnals 120 preferably have their tai

greate A& tail O8RwL 2Bheiphsial tas ravalts bethBersiioWio tétisal @bhset portions 122 is
occurs |aterally of the termnals 120, so that the

selecte@iptrapich thesapprodimatersapging betvicome 1o Caﬁ‘@Cfd?Oﬂ’B@tS Nécsithe wafer
0

comebiE SRR, LBl B CATLAS BUHALPNR LREAY s chnncs

110. FIG 5, pairs of header term nal 120 to face each

°hﬂ§é{ al}%%@%t@é'lVHl%ﬁtltlgiqqpr@,%ea%ﬁﬁ%cg{ 'e%gé g 8 gn;é%o vhas define lead-in
surfac‘é? Bﬁh@‘c%ﬁeg fﬂ”ﬂh}% fHcilibate ’éﬂ%em 6ﬂﬂ& t 1a'isai 20 tﬁéreﬁ{q gspemally

etV\D I OWS can Uset Ottom t VI a,

from ﬂlheommdqabf mnt:ommtdréoad;e ]df2 ﬂHne ctmd:uemgl 1 mChada #il oales 1 kibat, as
ext vi n and t

showt (IEE XA, icdocaled fhmblel prRie cofis bf Eiah M bhpted Spenipg 1 11. The

contaétQﬂam'e rf)@l‘tﬁons\’lﬁzQ RIf FheBBMmMinh 1A 20 WS | RER @Bo@arﬂ%ﬁ?ﬁ@y outboard of the
gles to each other, as shown di agranmatical 'y to the

leg porﬁlg}ml 13f0f fhecil-shapepiragitieadi | .i This ésducte thoeffit fut 115r©$ent in their
body (H’?lgnscf)qu gxaci ﬁl)r@ls%résttsﬂgwﬁllﬁ gl’” %P%%%ag%t\t@%g\gibsh%& §Y sB. FIG. 5B

e nmount seen best

illustrhi@k A 30dm 4rged tathih gla@andw, Itﬁébélckiblaﬁé nidi€bebBEIeHoatigh 102 without any
menber 100 of the connectors of .the invention

termingly bifeprpient iethe trpynadrecedpesantiss i swhideHIG.wiA ﬁlw%tﬁs also in an

o305 084, B LALLERBOLE ARSI L s g vinat 20
In FI(I)(SEAI ione1saril &2 thdt theheonithes hiade doitiaus extesd ddtvasdle irftd tHeexdeas between
Y, tions 1 6 0 | s. 120, the
the rols f RS (pidt PR B Y| 14/ M eiEOR P ShaFaf Gl @emost nner
edgest1B@bf 8RR RALS m‘éﬂ%@f‘féhmrﬁprecbﬁlr%eéa'vﬁf%g 1, the arm portion
113 (FIG 5A), the purpose of which wil be expl ai ned

| i @Gr cuillstrates aitietad éaad\irarrﬂer@%plach sgppohtat plwslitlytod conductive

s A 5 BERL SRR Bl PO Pl BB DRt ping ane

s1ngulht4@n CDIY [26d iROE09 BB Supplorts BRo ¥eE 6f teGAMARCIOBI each set of which is
conponent termnals 206 that are received wt hin the

mcorﬂ%%%bl%@ Hsigtive sunparidial 229 229hewhich H@p%’@swwtb{ eagnbined to
form alglgl%l ﬁﬁé‘c&&%}h oﬂgllltgﬁ(réﬁ gie Itquufcﬁ] 2205, %9%%%&%% part of the lead

I'n sur ces t he cavi
framef28d Iahd tt&theld i]@ladmﬂhm(an oafer theiet siripi20dlaad fikGeinhiasleiare, supported

especi al | p side of the connector base
as @ s g s e A 0% b Bk Svriae Tisser. HoBds pas 2D et gtorconnect
the terRiiANB td fhe e fra':_iﬁe 2@4 £nd ASPEEE A Q.{%)%bﬁfljmec@@@@é?’fhtaﬁmterconnect the

corners of each H shaped openi ng he cont act
termiral sidgethery tﬁmmsupmrt@ﬁeceh aretremovatabssit@fated,rfeorh dleeatesinal sets

soring RO N AL RSl 0 portone 112 o

f g1 Piiesets the 1datdme 204 with the support, or wafer halves 220a, 220b
molded over portions of the set of eleven individual terminals 206. In this stage, the terminals
206 are still maintained in a spacing within the support halves by the support halve material and
by the second interconnecting pieces 208, 209 that are later removed so that each terminal
stands 206 by itself within the completed wafer connector component 202 and is not connected

to any other terminal. These pieces 208, 209 are arranged outside of the edges of the body
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body portions 126, and this is best shown in a
conpari son between FIGS. 5A and 5B. FIG 5B
WO dogaoxst es in an enl arged detail plan view, PEEUS2006/012274
backpl ane nenber base portion 102 wi thout any
. termnals 120 present in the termnal -receiving
portio@8uf thie @ bnnauidr @ndpofzent halvieh DR, 220 SThédupPortt halBs 220a, 220b
enl arged_top Pl an view, the term nal-receiving
are sYRURGUHS ard are aptly, desegbed a9 aroimpgasiod cedy ofheral s 120. In
Fite, 734611118{}%(3& Lt ﬁ%esutu@ fe !%vﬁf%h%gs‘ <365 Bl g&hQ%Bka% halves 220a,
extend outward y Into areas between e rows
220D togethen allschsae shatn hsrmnmlhmemtam télattedy ]h?gh $Hapedspcﬁst53222 and

.of fset fr t he out ernp er edges 141 of the.b
Openi RS BROlF Atk n(gql ¢ laggediof ?5?& E@Q{i?ﬁgiﬂ eggr&&a%ﬁ P @howh in T1G. 7A and
they aké f)dé?tﬁcfn@ﬂ SAthin {H%tb%H¥ b@ﬁfén@@@%?tl%%nﬂ@:‘t&}bo%%ﬂ&ﬁttlﬁl\%s 220a, 220b.

plurality of conductive term nals 206 that have been
Threestielnpests 20286 raijhomlmse”ptam@t indlme Hasty mﬂn@@qﬁ dlmt wafer connector

hatve Tk AR B Bl B0 ae SO B st Torand e

p031t1d>1§ed| Héﬁ@éeﬁ%éﬁ&@d tériHiRalffind 418 Wh@h Mﬁex&diﬁ? ehtoffRd plageOfthe body
220b, which are subsequently conbined to forma single

portion2P8b. EheneaesioR30 ehigonEam Wt maythe qospidFiedlas 8120@0f§p@rtlons 232
a
that aJe%HRéjd HI%QB%\ hn%%ra Hb?dlh %cé%s éﬁfdr ti%g é‘%g@cgff ﬁaﬁ{oﬁs 592 Lddve to assist
in the Tsﬁ:lidﬁhg’lbétﬁfeﬁf erfinpovitiea eah \ﬂaﬁﬁlﬁalmﬂd‘alfb sdie: doapacef that@minals
204 by first support pieces, shown bars 205, that
apart yfheir EsRFcE ToWe Ve FedBINes s Aerantledipeehsie 204 and
a .
}I’*Iélgstekez;\r{nrfa?lﬁf: (gk‘f'st %Q g&ﬁ%tl@l?ﬂgg%v%ﬁg%%@?zgrrbgkeS&g:@@ﬁhgs 231, which
simllarr,etmbh@phstso??)os anegnntfatabdf fofmednad teet dfeselectedlonseoSthel sﬁahah@f portions
ssenbly of th er connector conponents 202. FlI
232. B HrSesbg of B rEanE R i AR Teaishol s prosrded to cover
the inM&@ffBdes ARSI MARNRetsDE ABat FRleH et WHRF chRfebioP BSmPénchiteire assembled
set of eleven individual termnals 206. In this stage,
togethehdhe imned yeatienl sides,ar surgaces P4'hef erchippis @f temmalm&ﬁ ang exposed to

each e B B B R W B e BBt s coppprre i

definig®9n trhéhalasaeity atithin éaeme& cefndchdtcof@oherit@00] 4idl this cavity 237 is
stands 206 b |tself Wi thin the conpl et ed waf er

best seesindlg weti svert F598. Bnd 14s not connected to any
'FY@IrS dgelﬁg@tﬂ(ﬁ!éppogﬁg%? ﬁ{e‘?gﬁl%%%@ﬁle e @Hnﬁe BItr ﬁdgl%g\oglfﬁ%trs and it can

outs €s 0 odyportions
be seemdhatabd wafec oasmmntentompd)nbats laea 2202 Q30b Tdfrm Whapipmt}t be aptly

.hal ves 220 220b are s tric and a
deserifabis § BetF AL dregieiast & e srodyn S ot elgss ppces 240 and
interstitidl Yfef Ble6S, BESDs 34 1Rk E)H&HCPB&W\@@H &cgadeﬁt iéf’rﬁglaISQn the vertical

connect” the two waf ér hal ves 220a, 220b toget her,
chrectwim ahl whigh ptedemblyson@ntpinlyrthettep ynd' dttomh védey of adj acent terminals. In

tis me o SRS B0 Py IRCisER Rl 85 e ShERr R i oo o e
inner iﬁfaaséﬂzzt?hﬁy[h@fe@mﬁ% 160 MeseMil&irbstiae atwwg/glcany fdraRd 238 the

of the connector conponent hal ves 220a hr ee
same wgteniabemsviniolpthe wafer eonaecsprampesenidod @oitipns R3S Brsdyade and this

materi%f)lrstal I%Qf%ra%fly ! E%le\’\@ N &haRANEGEQse of a dielectric material will deter

significant capacitive coupling from occurring between the top and bottom edges 280, 281 of

the terminals (FIG. 14), while driving the coupling that does occur, to occur in a broadside

manner between pairs of terminals arranged horizontally.
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hal ves 220a, 220b and the other posts 230, as shown,
are much smaller in size, and are positioned between
w@edoeaors4 t ermi nal s and are shown extendi ng oupCDUS10b€012274
pl ane of the body portion 220b. These posts 230 extend
fromwhat may be considered as standoff portions 232
t FEG. Silkistrated® cordpleted gvdftreconiss:t compobMah@rac 86 assdifibled from
t he st andoff port lons 232 serve to assist in the
two halyei Hey tseeinals of this efeareongrion FompeaRant Raesiontast fnck{gid portions
I
arran lei:a%)be tecwgdé& a§19 'f:he %ﬁﬁo&dﬁlﬁ%&?bggl jﬁg%&s nﬁ&é{}f‘e’ donsidered as
inters¢atiggton @Brpeﬂ'dlaﬂm ts»reabh ethepds trdll ae andlcﬁsi‘pﬁd: thavﬂie)edges could be parallel
recei ve in corres ondi n en s 231, whic
or spagE Al o Gh DS IeD s U4 B B Pty Dl oRRGea. The frst set
of corR@t poffons 81 €&leqR: Q8 Deth cOMECIHAERIN 7RONTL R ad3Rceildt in the

an inportant aspect of the present invention, no
centrah pm@nong)f pheet backplng wepbe] Werf theoassembly, whide i secorfdereesf contact

t ts f. conne
portiof o k& e Bou BBt e B Bl PR iR b SORT LS tht they
may beirélasvably 1n§é»i‘[efd61ﬁﬁ)30p%ﬂ1?1ﬁ9for easNofatduit®oatds! The absiacdPrtions 216 of
are exposed to each ot he posts and openi ngs 230,
the wafgncopnectohrompoageicdR a5e fqrm@d 8s dual bgprms 2bbped thew exignd forwardly of
a bod§i g&jt %1{(])% regc?} otéljﬂ]ﬁﬁ{lln aflhfi %gé@ 6%8%&%?1‘&1@% g@:ﬁ ct\@gu%fnls S21 ge Ie formed into
curved e@nadt entdzl QSlﬁElt dr@ Bisthe ¥hd\wa thd bddi& 1 8](5&" tBe &cﬁltad? b&mﬁ These

ho the opposi ut er, sides, of the waf
curved gfsed? Pcecqgﬁwﬁ&ﬁostga ey WiLBRE Berswkpontest et ladepontacts
0 20b form what nay
2o BRSSO 200, [
utWheanzesensileditigether asra witieoffwafersothersrie psesbutame snlg4he @indhannel
interstitial or rlb 242, tha
133 besBef B raftale e R SRS coRREEREraheTa ROgat Al an o
spacin@ BOOMRtwdbnRIdRlc et atifyr @AREAGH corionehttCastsABwa MIFRD 0 Mhe
edges of adjacent termnals. In this manner, the
terminajg ase pestergply fspaced anm%a@wstmmekeeﬁemdﬂﬁéme SH) @lfogmlsaﬂleough out the
conne?t:(j)g Qisgfrﬁﬁ] haﬂlcﬁﬁ@hgsﬁgégﬁl%n% ecff drlg gl? rCB%SP%le agg%s SBa%%% s between

desigrfaggdrpadts foff esmnidags iaa@aeh ofthe comlecior elamMitscimdtthie sp@fu% is the same on
connect or co onent body portions 238 are nade
an edgerfoseds past Wi hpeagh prreioaslepent: diefesdily.ithe m@@glsﬂ between

connedf3e e]}é?fén@f is@rd @ Bl the Spd RS T & @Sl ho QPE(?%: IThls acin spacing he helps create

si gni ficaht “capaci tive coupling ron1occur
isolatit)nbetwpnmderbonmcmr@tb@thSO 281 of the term naI S

L6 b 5 LTG0 REFIEE b AN AT B G175, 217 bnd such a

cover hRiPePab®isahbRAULHIARMi0ZRRLEH 1Y aF bR ofa EddsHBEHAI RS Rvers the
conpl eted waf er connector conponent that has been

front endd oblyerisingle mafangomadctiaslenine The pdveahendfer 250 & shafvarin place

onnector c nponent h t and tail port
wpon &P WARE KB RRESPRE lgtE vER> I wREY aroieie B Brtrond for the
dual bedre cealgers 2Mpy 20%b. CORSEFARS fénder 25U Rp$&Etabm6Ided from an insulative
per pendi cul ar to each other. It will be understood

materlgh gucly s @@@@gh@@modn@ebqﬁmgm for a specific dielectric property. The cover
member 250 has an elongated body portion 251 that extends vertically when applied to the

wafer connector component 202 and the body portion 251 includes spaced-apart top and bottom
engagement arms 252, 253. In this manner, the cover member 250 has a general U-shape when

viewed from the side, and as illustrated in FIG. 10, it generally fits over the contact portions 216
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or spaced apart from each other as m ght be used in an
i nterposer-style application. The first set of contact
w@eobilaiags 216 are t he dual beam contact porti oPST/BS2086/012274
217b that are received in the central portion of the
backpl ane nmenber 100 of the assenbly, while the second
of the $@migdls ZONbBAEE wWaldt tbEsto? bémpehisnes 26, tdiile tROfrhis@3, 298engage
as such, utilize conpliant pin st ruct ures 215 so t hat

the waterespnaesfoommoRBY AP Pnd seiwe telold it i Iaseni ngs, or vi as,
O]‘r]f'lg ESRY tlenRRRD 51 fgﬁﬁewﬂég%ﬁmgﬂ% 'fQQﬁg@sl Or g% anltl 254 and these

connect or conponent are’forne
are sh@did bastdn FIEY. 1€é)>dndr10Bf Arheenditigs 54 a‘ebmgyecbwhich @mclncﬁther in side-by-
each termnal. The ends of the term nal _conta

side opgisF ¢ Bk they geoprEnediTR a4t oK PELTEEHE SRR gEions16 of the
wafer E&ﬂ{ecﬁﬁ %ﬁfﬁgoﬁéﬁ? 260 d?hé)éov'épﬁleﬁf’?)gf £50 B gﬂ@g 11§Jh?de0\%ﬁl'bﬁ§ bngled

beans. e curved ends face out
surfaceh2yB thiat dervd addeadoion farie ’@unmtstlwhﬁtlﬁd bﬁckp]laa@lmember 100. As

showiy SSEEt HiRin L 0P ch SUSR DY B0 POREHETE) S STt e il beam
contad@m 58 §am% hRE®ed fn E @e‘"g%ﬂﬂ S 58N hd Heshapé EABR 8brtibAdpenings
between tThe termnals 206 within each wafer connector

256 ar@onfpm@emctezbzgetbmbyan@@v@amgaarm m@iSn?gWsﬁ@h%HtSth and these arm
portmﬁ) ergtf{e\é\%%]grrl egrﬂglge})rgv&%ffceg 1?121 ymsost’g%fg ggg : ?ctg as ¢ Er{ % channel

AC thaf €aelB betrkediop n_%@l@ges@fﬁcmﬁ thé thal belhoghcie il 7t 1S is the case with
connect or asse whi ch defines_the dinension of th
the bagkplangyapmber H- siw&neé capities hbl-ithe Gettigeens @é Q}egcﬁa@reraerah?rr?éo also

permlflgroggﬁag M ﬁn$ Bet?)%gﬁ]th%fteﬁllﬂﬁal%gﬂ& &{101‘?4 %‘%ﬁg@e 98 connector

I'S spaci e sanme on an edge-to-
comparehhi ]FIICE aog 1Hmﬂ1lmmstaamve11 membir. 2080 elfia nsab’icy:r thahgus ﬁamgﬁﬁgconnector

SC bet wee n r.elenments, r. than t
waer Ssapanh BYIOOH G514 hig o) mompe: 25Benddirangeal Flagpels 2620
formell $P11RLHRAPELMRENLMEE 85 KANEL0005 8] WARAkRtendbEMMRA the side walls
menmber 250 is utilized to protect the dual beam

2510 thorepbicThe caveamebzh2Gldneludés the Eoshapedrepanangs 2540 |a9d angled lead-in

sutnE 1 e 0af bTia 0t Sl 6 G500 B pSPUBEHS 20 o o
C Bﬂfh@ﬁl@ﬁne@ tBEBIRA thanhBEA COMEis PRIBRHeRARnihSristi@ulpaifof terminals
| ace upon the waf er connector conponent 202 in FIG

206 (aml whiehiisishowa iy BK.42) af {he ovaderiqopaeciereompopeit 208ds matained
onoBSBELSR i B B e T R i e
circuitbqar@shioagh tirtwatis@niggoh@ngionse arﬁcbmtc&amhﬂamﬁghd:he backplane or

di el ectric property.. The caver nber a
headeprspgeire dit B P® bRt igted Senf tiapit chaRpes 357 oetecelh myember cavities
254 afeﬁﬁéfeﬁagg diffled Qith G éﬁ@le%fnn@l@ NAgGE e &ega%ﬂem%%a@més 111,
the bo a

rtion 251 1 ncludes spaced-apart top and
batstshowe lithIjb nenthe apve 2&Rber 258 mdyrintlndsa peinnéchanngle 262, 263

that ar%l%\éq%OFqE nrgglé)é)%l eaﬂa cgaal %nﬁ gltrrﬂ%\%é-a ﬁ@%g&?@\f tI?e}’Y%ngth of the cover

membBEDST. atheke EhélﬁeE\Q%Q 1dreeneard Akl reRAVd @B 9642 ﬂkfé@ﬁret&%osed along the
termnals 206 of the wafer connector conponents 2

top edgh of thetwafergomseQ@XonaBBeRiydgdhe cover member arms 252, 253 also may

contain a central slot 275 into which extends a retaining hook 276 that rises up from the top and
bottom edges 234, 235 of the wafer connector component. The manner of engagement is
illustrated in FIG. 11B and the cover member arms 252, 253 may be snapped into engagement

or easily pried free of their engagement with the wafer connector component 202.
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the waf er connector conponent 202 and serve to hold it

in place. The cover nmenber 250 is forned with a
w@bkwrabissy of cavities, or openings 254, and tPEFESHNE012274

shown best in FIGS. 10 and 10B. The cavities 254 are

al i gned whi ch each other in side-byside order so that

t hRY. 12GuosRdahe natiig frt& etk dotvitah thofvd @nAtdad c a6t and it can
portions 216 of the wafer connector cqng)gtnent 202. The
8

be seep dhyas thenortserd pREiPMefithepevst mesbesie2 Walit ibtesthe Alenaels 110 of the

s 0 A ) B0 AR PSP
termink{3B,20egitlensdtcle ednt ingmbedcdiities@ Sdané ttad didaltiapee. the turved ends

the dual] beam contacts 216 being recejved_in_the | eg
219, op e dughieanseonicts Rl wilkenggee thedanar spriprss 2o Al @lﬁéﬁv‘ﬁ gsbackplane

memb@PRrfals 1;2@? ﬁ?)@%?ﬁ?lﬁésrﬁaﬂﬁérqgtﬁgﬁﬂ Y1 RN ERE MBI Will then flex

portions ape, these arm portions
slight1® Srtveardlyfagemsiohe amer tvalisrofihk coverwadneber 280 end dlis smtadhatsures that

the copBE RIS dRp oLl At STHEhee Tty nadGan et T SO member 250
includ@d dentdBwhills D SEthEAAMIME BerdttiSriPamicRiianss mth&eﬁ%ﬁ%9 are

cavities 111, the cavities 254 of the cover menber 2
anglechirsicthpie pngled burfreds inget wisluphd eantass theedfset whichés piiesalt in the

R e

of the bAépldneSherab& it@ifals OPMEGY O alBhcl with ¥Rt chasndl Blokd 133.
10-1 OB. This cover nenber 2050 includes interna
c EKans| iHusigpe oyt the gomplipneporions 2 by ofsthe fakes orpecios gomponent

come S 5RO TR ORI S o
the wafeisdvapedoo@aniongst 2084 Thanal pagbesl2]ead-offsctsnd flacencs between
adiecegbir SRS (L0708 PR GALETR HURHSYE e Vefs Hatgral extends

betweER 8RRNMakrs Btk ifal {235 P16 Hat BRINESH hATE %I%‘érﬁ in BRIVodPHS the wafer
termnals 206 (and which is shown in Fl 12) of the

connegiaf epmparentsds orimanpdaicght nRORINSintaiace & Hedirchit boayh.

e BN R YR —

the cobdpfiaM@he hoRRANEES OThE REP ONBBH-sipdd ciMifeaNId dahbeyedh in FIG. 5A as
t he backpl ane or header connector. It will be

includango dighhpleets Ahis is ethal thederanpdp 2@ seddie arigoengahape and size,
| 1] r efer i j - .
o o EPR R ) 0L LS e L BRI 0 o
cavitiéssl 19 haile botdy pbEond 026 adikthe dlsele cortabigior@&d 178yred natlafifdet so the
of channel s 262, 263 that are. disposed on

offset g,ﬁ E@Q{eg Boippe 5200t the teaminakirecei ing eayitissd Ispeiies Wt the flat contact
blade %Igtgthle g{é‘g&% RQIfts 6%%%}&2‘@30&%& Gle ﬁ@g% ﬂ?ﬁ%%cl? BRBIG! Raintain

gage a el ve |lugs at are di sposed
coupliapoSgedndéy, tlepaicgre tlefh dffset fuaferacie otheeby avout dfrdegreest This permits

N T N R R
assemBlBo bBRked InSRfhodBndl R BplahapRa@éld, such as is shown in FIG. 2. [0079]
FIGS. 20-23 illustrate another embodiment 400 of the present invention. The connector element
400 is shown assembled together in FIG. 20 from two interengaging half portions 401, 402. As
with the previous connector elements, the connector element 400 supports a plurality of
conductive terminals 420 and the element 400 herein has a plurality of edges, and two of these

edges 404, 405 can be seen to extend at an angle to each other, and preferably intersect each

~13-



bott om edges 234, 235 of the wafer connector

conponent. The manner of engagenent is illustrated in
WO-R@6/1044Bt and t he cover nenber arns 252, 253 negT/082006/012274

snapped i nto engagenent or easily pried free of their

.engagenent with the wafer connector conponent 202.Fl G

other.1Phd {ettiBialsat2@Shat & Coriddt ipBHions YT had RilaRINERM2D Nehdlthese are arranged
connect or conponents and it can be seen_that the

in order, FeEREHIVSbT alprmthe dgeset 00 otk Avase bestam §1G 21, thercentageand tail
: . | n doing so,
portiofp 30 ol e Bl e BE P RSl 3 " ane. member
t heitaralisald 22D of dakh emirettor Hlemeov400 dre siygorted i $ingls 1@vdby each of
and the distal] tips, i. t.he curved ends 219, of the
the cogReR ORISR {VS% #0903 Joriis g gy Oc%ﬁ%m%w agigpesesand
suppo_l;jcﬁg bgfthet %‘?ﬁ B@ﬁﬁe%to?%af?@@%,%ﬁ[blethg}%g%? Fowb SF {4 Afaf id 4Qanged on and

ackpl ane nenber term na e contact portions
suppowiied by thedaftfcbenecidribgftdi0y. Aplwalitylof sagdofiiportivhe42haerformed in the

conne?%!lilplsep%gt ][&agﬁ?s;gﬁlc{e %F%Crteosggl%%gé%%l(ﬁ}g%ﬁ%lgltg é[ica:a}%g té]%aecttwoerrc])%lé ro? %erminals
apart B¥HEaSHh ¥@kyin Hstdidtbenasd %acfh EST Q¥ EYecNBIEINbad s of the two
i ncludes central walls 259 that flank the center air

termingipinrearh ivot Bhis spacinaiST e wneiessind8G. 23 enchihglsenie apaging is
prteFufeFOUAL BRI RTER Bl it Al HRal el Rabbe e

showp@r K10 08, the broadkige EpdenglSH0b&iveth paitesMemdhalbefyach row is a
. portions 126 of the backpl ane nenber term.nals 120 may )
horizqygal spacgpfeandihe Rdgnwaging STiiiern isrongls 6thin gpigglorgw is 4 vertical

spaciriﬁlé:cs%%é' RS sV F Q&H%SHMS' 2Bl g5§té Qe sl?ojv?ng%g%i glpres 426 that receive

er connector conponent connector termn
the popterit botes t@Hald dreetveimbed tégetliches a apaletconnedtdreel¢raért 480.ea

t i the. waf e t t. 202,
TGRS Pl e O A PRSP BRI €l SREEoDEe ReRhalves

401, @] aReN sIR8kSos@ihd RitdiSsided of Belte@MRAY tRME ah$tHeRBEL TP spacing
filled with air. No wafer materi al extends between the

betwepatarmingls efeadjricaal] conagdiey chavends Tlvattantded rriongai? Steaure that in the

. .1Scpresent .in.the b f. the wafer .connect or

iy PRk bl oy A0 afF bl B RAGF ol gt fgm each

other ift@rizbhtalpdirsteahewn b ehd xpbiddaectidial face SAFRE.@3alT38s provides the
offset in their alignment and this offset only

aforeragiitionprhais ehanngls bebrgsnirans of asspcipied torpvloasgliscpried veigsthe earlier
P ey _

et 055 HABRARE Mkt 5 ble 3P R6R Oyl D o o

betwetethripaat sf k2@imbe dndthedmbyr spheing detsieap eodredios elemensrtends to

. one row may.be turned 180 degrees fromthe other row
isolatgyhe fyp ﬁ?\ﬁagéte%l&af ROBPFRAPY B CORRECISA §lcPIca 111. The
bady cHRictio? BRmEAOH ARG dohesd @Ydtﬁis%%ﬂ}olaﬁﬁerﬁ %fsB!iﬁ’Jﬁde}%%at we call

are not offset so the of fset of the leg portions
“castelftiqrsd 44 @rwihinka hrerrecsssositing acaformed i the tidewsily €31 ¢ofhthe connector

t i_at nt act bl ade and_.the (offset par f,1 he
ctemep3ag0 sBiel g oy Para WY Rt BE o e (0N e 7. These
caste] RAYHY 3Gk bepREATE ¥dgdsT ali@tént tahBndlNBNaeh F &8 YorfveRiBally as shown

each ot her by about 45 degrees. This permts the use

in FIGS* 23 & ab)omdtihey eandesansiderad anhavies W doim afichannelsiior recesses, that
are dis%%?édjbe%vr&gerpt% %“aée% otflif]e%ln('l’\l?aﬁ] BP&AcR row of terminals. The ones shown in the
Figures are generally semi-circular in configuration, but they can also be rectangular, square or
angled in configuration. These castellations have been found to focus the intensity of the

differential pair coupling energy in the are between pairs of terminals in each of the facing rows
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assenbly to be used in orthogonal m dpl ane

applications, such as is shown in FIG 2. [0079] FIGS
WQ@0608303484 ust rat e anot her enbodi nent 400 of theCPUSHE6012274

i nvention. The connector elenent 400 is shown

assenbl ed together in FIG 20 fromtwo interengagi ng

of terafs. P4 is @B BP proviiRg abGir Whdchg hiewbdrenb 0dises @@ RIMEBMIhals, which
el enents, the comiector el enent 400 supports a

thereby mingmizes edge coppléneciny the consiepipn alnghis 2orbedimetienct palydpthere an air
. | . . . .
crn 008554033 BeP s b 1o B98R AT LI, St DSl
whiches€e int@idaé o canddipkeaheanibdignald, bhieheeds aleaah air bRinnellihat extends
rm nal s 420 have contact portions 421

betwetﬁg Peges Rs thetormigplg 1 eredsingleroxy. r Riig bes hesn %glg@:tgliéola‘fe the intended
pis SRPRGYIYFY 203095 PEct BT el and By 03, Ot ot
broadsid¢ evupdinp edtiledicbneasing Grditmngth ofl ynypeatgeiconsling28hicH ngy occur.

;&%@H‘tﬁ% ﬁrq%%g@?ﬁ{%‘t? cl:r:?lsrg\lgor} ecitggé.rﬁl%l %{ra?/g 66’614 Oﬁ%ﬁg/éteagfl described, it will
be apShr&iTeMthoBALMBS] Qe aft Udat cHDIREs hisd mOBEichRWsHhayt Y hdathsrein
is arranged on and supported by the right connector

withohtzdepartidg fromh tHeespirkieof thehiavention, & seepemfrvdiieh isslefinediyhd appended
claim®" and supported by the left connector half 401. A
%Iurality of standoff portions 425 are fornmed in the
connector elenent hal ves, and these standoff portions
serve to space the two rows of term nals apart from
each other in a predeterm ned spaci ng, ST between the
broadsi des of the two termnals in each row This
spacing ST is shown best in FIG 23 and the sane
spacing is preferably used to space the termnals in
each row apart from each other in an edge spaci ng. As
shown in FIG 23, the broadsi de spacing ST between
pairs of termnals of each rowis a horizontal spacing
and the edge spacing ST between termnals within a
single rowis a vertical spacing. Sone of the standoff
portions 425 include posts (not shown) and hol es 426
that receive the posts in order to hold the two hal ves
together as a single connector elenment 400. A series
of slots 430 are fornmed in the sidewalls 431 of the
connector el enment halves 401, 402. These slots expose
the outer sides of the termnals to air and the open
to the spacing between term nals of adjacent connector
el ements. The standoff portions 425 ensure that in the
interior of the connector elenments 400, the term nals
of each row are spaced apart from each other in
hori zontal pairs as shown by the exposed sectiona
face of FIG 23. This provides the aforenentioned air
channel s between pairs of associated term nals as
di scussed wth the earlier enbodinents of the
i nvention. These air channels permt broadside
capacitive coupling to occur between the pairs of
term nals, and the | arger spacing between connector
elements tends to isolate the two rows of termna
supported by each connector el enment.
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The connector el enent hal ves 401, 402 of this
enbodi nent al so i ncl ude what we call "castell ati ons"

wWaade/1043B£h are recesses that are forned i n t hrCT/US2006/012274

sidewal I s 431 of the connector elenents 400 al ong the
i nner faces thereof. They can be seen best in FIGS. 22

We cl@igd 23. These castell ations occur between the edges of

1.

adj acent terminals in each row (or vertically as shown
|A®D@t0r220r&1312$391g and they can be consi dered as havi ng
the fo n di sed
o PR 5008 oy SR RRRRR T s

t er m nedch.of Tiecomnesoslomsnts @u;immﬂ?g i @duraneofyendicivieterminals,

sem -circular in conflguratlon hut they can al so g§@ i

r BettA galua?ns of dgravealproopsEtivglydetingm Rty fmpairy Rkt associated
t i

ST REL LA Sr RS IR, S0.SA05 hcLLARE in id

bednmeetor plamestsdly respedtiveadisciannda ettending ﬂﬂomgx:sarrgconnector

r ows of tern]nal s done pr ov an. ai
Cplser Bl s tionp o barg oetion o B ey L Gy of
t Ba%fe@lfaﬁoﬂg &kﬂﬂsé&ﬁet%&?séi@%b‘ﬂnhr&% inRaldh@ngRIyIECt Or, i
his enbodi ment, not only is there an air channe
betmeen t he broad3|des of palrs of associ at ed
termnal s alr nal s, whi.ch ar
| PhEHGReSes SEGRRS T o fEbeatt of LT GRS A% Fatqegportion and o
a{ﬁ%@ﬁbrﬁﬂhﬁt &8 @ﬁ&@bnﬁdaead tsg@tw@z aRidveerisdges of the
termnals in each single row This has been found to
|solate the intended pairs of termnals in the two
C I
| HE o@ineGRE Br AN TG o PRk Ptk AR HES0sh 1 sold comnctr

thbnﬁh@ah@@hde&mammnﬁdgéodppmmbng mhlch may occur.
Wil e the preferred enbodi nent of the invention have
been shown and described, it will be apparent to those
S*fhals l:(?lglebt& bPQaf {, \R/H&Elncsaﬁl'&%llﬁ%s R § padhl QRS- Mlar

be made therein wthout departing fromthe spirit of
t benfignvagioni on, t he scope of which is defined by the
appended clainms. W claim 1. A connector, conpri sing:
a plurality of connector elements arranged in side by

Siree cideior ofaei 0f wheiBinGaiinasknitidl @A et @ALdsnd said
two col unms of conductive termnals, the two col unms

ofonneetet plamenis aderaliick eonjact@nd Hikiprions ofysaid texmigal extend.
pairs of the associated termnals, the term nals of

each pair being spaced apart fron1each other within
sThelcaproee bhElaidh enither ipyluti@gpatiialie @istandbifmogtichs that are
extendi ng through sajd connector elenents, interior

s Uht#rBpSEd Ttwasilbe oRBIYB A RS | nel udi ng a

plurality of castellations disposed between said

termnals in said colums. 2. The connector of claim

1 Thevw@mettor eﬁdhim)ﬁ whérdintseidnitanab & Hontbdnscpscedemintlaof one column

r n an n h r nn
po L) ﬁ%rp%ﬁgpcga %g %@thgﬁeéon umen (I)fn eacﬁ oI sai 8(t)ne}1ect0r elements.

The connector of claim 7, wherein some of said standoff portions include projecting

posts which are received in openings disposed in opposing standoff portions.

The connector of claim 2, wherein said terminal tail portions include compliant pin

portions.
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10.

11.

12.

13.

14.

15.

16.

17.

3. The connector of claim2, wherein said
castellations are disposed in said connector elenents

w@b@angeisge said term nal body portions. 4. ThePCT/US2006/012274

connector of claim1, wherein said castellations have

a partial sem-circular configuration. 5. The

CORNESINREOPST dThidd 0 iherWR QAR Bnpbsk A PbRIondbie et from said
extend between ed?es of said connector elenents al ong
wiskioinat berdyartietsdleng an qsige of eaié cotnestar glemanti nal

extend. 6. The connector of claim11, further including

a plurality of standoff portions that are interposed
behyegihetdLol @4 Dakisertin seiddontol porons/incllide paigwfahtict arms.
of claim®6, wherein said standoff portions space

termnals of one columm apart from associ ated

ter i . . eeo .
R R e
saicthdsdgemdinéflatvar suippors bodx leatesuppait ody supppusteswttiobimns of

are received in openin di spased | posi st andof .
peRduetie tegning eeaeg 9 é%? &P O@dﬁsrﬁﬂéﬁgﬁﬂé@ﬁﬁ b gl cavit
t Qfs?&fsréa hetortleh {RORHI MEmMANGH dé}ﬂ&ucﬁﬁzﬁ@éﬁrﬁﬂils B #efine air channels

portions. 10. The connector of claim9, wherein said _
c betpleempairypifraspoiatédiesninaks of tliesmto tempinaiselemns ihe peas of terminals

bod rtions al ong an edge .,of said nnect.or. elenent.

756tk RREMe AR R e op SR Tia® sy oF PEARG Bl BL EER B frce cach
Pehel RNBerePE bioReotPBIdagsi@E capabitias todliig thékdbetPeen, said support
connector conpri sing: a_pluralltg of wafer-style

cbedioniwther inglidngsngetllatismp Serarnd thereinand mgrapged between edges of
AL YRR RO A SRR AP U BBR Bk Bt
support bodies further including an internal cavity

di sposed between the two colums o onducti ve .
t dPRERIICSIOF Bt elaih e %hqreleﬁalﬁﬁ@%orbéﬁmglué% 3 gaippt body halves that

aﬁl%ggfng ?d%e{h%f,%%B@h@%o&?ﬁl&%g&l%ﬂ%ﬁ?lm‘éﬁ{ymﬁazndgﬁ%orﬁons

pai termna el ng a ach other so

t depowid dbetvewnfsaiddsnuhalshe term nal s of each pair face
each other to thereby pronote broadsi de capacitive
coupling therebetween, said support bodies further

| ML 46iHRBtos 85¢181nh 38 | WREeih QbAR Gf t418 kRhBoAPHtRME ARYRTE post members
bet ween edges of adjacent terminals in order to

ppujéatiog shesefrorh eadl oppesing Jtandosi pogdgnsdaeltdpapeningsfextending

AP0 i SO BB oBA SRR WO DSl oy

j ahlvedat gelgédhwietheach of the body hal ves including a
plurality of standoff portions di sposed between said
termnals. 14. The connector of claim 13, wherein sone

Ofrp8 Bbtheto?BFALIm @Q,r\;lflé%gi‘ﬁ sgﬂ%ﬂﬁ’ﬁﬁalgﬁﬁhd%mons extending out

from said support body along a first edge thereof and contact portions extending out

from said support body along a second edge thereof.

The connector of claim 15, wherein said air channels extend through said support body

between pairs of associated terminals from said first edge to said second edge.

The connector of claim 12 , further including a cover member that receives front faces of

said support bodies therein.
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18.

projecting therefromand opposi ng standoff portions
i ncl ude openi ngs extending inwardly thereof, the

WO@p@nilo8y84 r ecei vi ng t he post nenbers when sai dPe¢eS2006/012274

support body hal ves are joined together. 15. The

connector of claim 12, wherein said term nal include

t @htlz cRRebioPBBCISME BN AiHNgeiR Whid iEBIThARIRIRIRBAME RS that are
along a first edge 'thereof and contact portions

erctcewdd withtugaid eorer sgindes mlpﬁof@nmnbbfdylt@t pm@loas easbonduding a pair of

th f t f

e A s ook e T T e s
bﬁicl‘\:ﬁlﬂ{g Ppluf3itPbf HSHASIIIRAInkE tWb Palrs chritfiNaga Beihg hBgned with
edge to said second edge. 17. The connector of claim

19ach of the Hehapadcipgaingg suchdbat drcoptsgbam isigpopeskiaiogesof four
f ort bodies therein.8. The
C%%ﬂééf%?£§#£@¥§?%§@%ﬂg erein said termnals include
contact portions that are received within said cover
menber, the tepninal contact portions each including a
pair of contact arns extending out from said support
bodi es, said cover nenber further including a
plurality of H shaped openings, two pairs contact arns
bei ng aligned with each of the H shaped openi ngs such
that a contact armis disposed in each of four corners
of said H shaped openings..
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