HI GH DENSI TY, ROBUST CONNECTOR Background of the

I nvention The present invention pertains generally to
web®@ei1035681 connectors, and nore particul arly POI/ES2006/012659

i mproved connector suitable for use in backpl ane

appl i cations. Backplanes are large circuit boards that

contain various electrical circuits and conponents.

They are commonly used in servers and routers in the

i nformati on and technol ogy areas. Backpl anes are
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The present invention is directed to an improved backplane connector that is capable of
high data transfer speeds, that eliminates the use of individual shields and that is economical to

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

Summary of the Invention

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

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



Anot her object of the present invention is to provide
a connector for use in connectingcircuits in two
wa@eoedis3phoar ds together that has a hi gh term Pel/US2006/012659
density, high speed with | ow crosstal k and which is
robust. A further object of the present invention is
circuitsan pwoircdet boacdmogetherthfitdras adhégh terrbimakdenaitg high speed with low
cq{i ons in which the connector includes a

pli i
C“““%&&PQWYlﬂlﬁﬁd@ﬁﬁductive terminals arranged in rows and
| Mo 88 of WSHrE Rl SRRl $183%onRct A BHAY in backpl
term nal sJang whi gh are heiogl%ﬂﬁgosuppopt sct ruct ureln ackplatie
applicatiens ipevhith thetchenectnedudes atppubbtyudednductive tgnnizabgdreanged in

and ort.hogonal mating appli.cations. t _anot her pbj ect .
rows SR p U BE e Fveit SR8 1Efh opPSord Eathl dpl whigh 8 hetdina
suppogisiietOthaesE e e dohatctbeliedrsd & Bak kRilaARd BARGal mating

_caonmponent and a waf er connector conponent that is
applicdHensbl e with t he backpl ane header conponent, the
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t he waf er connector conponent fits, the
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channahidtcewhioh yhepwafer connectbecanporeat fitsgtht beckptancdetdeaardmponent

. ai |l portiops together so that ey are offsef frqgm

inetndidie iy SF oS adpmaifir ah et TedruREn (el e i gpontact blade

portiof] DESmASHP G RGohdda b&IyPIAGT @GS MBEhCRY bEAES and tail portions
thereof, the slots providing air gaps, or channels,

togethige saidetithey arctadfsei frerhsacthoibery thetaekibankipdadereconamaent including slots
C opent .. A sti.ll further, obj.ect of the.present

associRAM Bioire- et ibies B krine sRisatt B eg i Renfy channels,

betwebh ee tertihald @ oagtothe batkplaneteade@REMGbhote. t er mi nal s

arranged in two symmetric colums, each of the
t érshillrther ohgect af %@ PERRBYCIbionts trpravide gavaderonpesteigiomponent
* i . 1 . \ Y e L}
0L S0 0 AOGBIGE g S8 i SLTMRL e o
termimatmnibtlodhgtcogiathyerntidwatl merna tisireuglaad Wl gorticio aneotler end thereof, the

. C onent. . An additional object of the, present )
termnif SRS B 1 A HPRE Aala At 6 SABBIBH tetsiss f e gingle
wafer Whfelick WOmpOhdtems of conductive terminals are

supported I n an insul ative support body, the body

i Aoladditiogalaobjéch bEtheaireseaninysntivnspesmdvide tweder doneedtevccomponent
. col ums,_ of conductj.ve term nals, the termngl .bein
in whigh o Eing o 60T DY S e B¢ o FIpgHFS iean iop e vERpppgrt body, the
body idefutiiigng iRermal Eavely ke IR WEEIThE BFH cHlRfing @Rt duBBVd terminals,
of termnals arranged in the two columms of term nals,

the termpigal thegtasianerhindobiaprigl waistoh éarmandl ghe davityt defiaingten air channel
i £O . ri.zont f ofc.t he

T T R e S

termir@tsdsdigefubthordipnee wittlepth olfiebidteatierow so that horizontal faces of the

terminals in the two rows face each other to thereby promote broadside coupling between

horizontal pairs of terminals.
The present invention accomplishes these and other objects by way of its structure. In
one principal aspect, the present invention includes a backplane connector component that takes

the form of a pin header having a base and at least a pair with sidewalls that cooperatively
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hori zontal pairs of termnals. The present invention
acconpl i shes these and other objects by way of its
W@ 2006003382. | n one principal aspect, the preserPtT/US2006/012659
i nvention includes a backpl ane connect or conponent
that takes the formof a.pin header having a base and
definead selrie@6f sletspai dhamneld) eactdefnvahic’s rdcbives the mating portion of a wafer
cooperativel ydefine a series of s|lots, or channels,
connegige ROBPORE. LG bASE Pov PLFRIAAE ieﬁelqab?es?lawg&@vwew@r of which
recew%? D R& RV RIRRAE M he t€911ngﬁ%%v9 ﬁﬁt c%%lﬁmﬁﬁlﬁ dsthd¥pm hant tails
termnal receiving cavities, eac recerves a
formed(an dppzjslte/ endse rliesea¢antakh blatieﬁr andrtail$arh affsetffrat eacdhndtherland the

nd conpl iant tail os|te ends.
cav it B8 RN A0 TRHeA e P T RELog P S RQBEn it are shown as
havm? hher sh%p@l vﬁth%a@l@af the ?e;gs fyf%eq@@fm;%rca%wlerc@ﬁﬁigv(ﬁletom{e terminals
n the pre erred ment , the cavities are ShOMﬂ as
and thcramercgnmtmg shm péthm HAshapedisavity nerreunue@ epas¥ totdgéne an air channel

caviti recei one o t erm na nd
betweps, @’eatﬁv{’cei?%ﬂ?}%c %arh%"}baf’%?lh‘% Pﬁsgﬂ’ﬁg Q&I Y ol i in cach
row of RMirAls1f tiRPiedtidoatal éfrédiRnas effbdt bedvaside |coiqﬁiﬂgﬁ%f,wédﬂ&he pairs of
two termnals. Such an air channel is present between
tefmlf}?éﬁ rs of termnals in each row of termnals in the
d
o o} S B phCbb AR R el B B bR WP copmector

compasmecdre piovided thatesae twmh‘theb:idkphme deqlertr Bhdht ypclotvadaicennector

connecéﬁé co onen% %‘H{ ow deES %hat rrate th the
comp ek Ficlies hBLURHY OEau S HiHCHRIE! thE MR Er et brptnesical columns
(whed Ve ﬁénﬂh@ H’Hlﬁé 'efld/ tlﬁ?eo%) Qﬁl&'ﬂfe't%@ cbﬁﬁﬁﬂs%hﬁmtgwmﬁﬁﬁf of

arranged in two vertical Ccolums (when viewed fromt
horizargalirogs eﬁwnnime}secﬁfdl rownuocludieg ta\palrcpéltammmlsi ehd pretﬁgaldy a palr of

. I | | I
aitrrfd Sanaifordiplry Y61 Sraiiarech ohfBE el Pl fopfPhent rows are
ahgne@fbrgacfsfd@ &gt lso Sl BdacttRe Fbagh: ma_)h@cchﬁbéﬂvé@ﬂl theipirs in a
each of the wafer connector conponent rows are aligned

broadgide susnese In ot traieguloterthaimpesdsnes ofiapeh pyjupf fepginatiycach wafer
connegﬁ)g gémpgﬁe\ﬁ?ﬁﬁ &d@? a?ﬁﬁ&ﬁre tﬂegadeﬁfl%aa?l 15%?1}#@5\5115; a]]:_ld this internal cavity

ore ance eac

is intelgus8dl beth&en &ﬁ&blu&@fﬁsaif tepingls @ thac oo Bba‘ﬂne] i3 prasasbednveen each of
structure_that defl nes an internal cavity, and this
the paﬂlﬁ@éﬁeﬁ@vna&aw@@h Water ReRNeH98 6eMBRISRten the col umms of

eac%ﬁdﬂ?é ?)Hﬁ&gal : Ee& Drdld pEdadt Ffﬁ%!enﬁcﬁl, E%ec%ﬁ%erlpcﬁﬁm the wafer

termnals In eac connect or
connectmpampotent temnambst dxgendpioiwarillyalf thspefet and are Hernpades dnfurcated

i on, t act rt| s of the fer connect or
contags T kit qabii g comgrea Gaten 0 S BHES RERERE o fover
memBRE, Sndy B wmeviasd RirfelEic ahRg c@tﬁﬁbﬁ‘)? E&nb&%t B@¥Y B sdch an instance, the

cantil evered contact beam structure. An insul ative

housufrg)@r@al‘g’» thomating end akersh Mafmnb@t@rwmmewtﬂ@ prdsatshhouse and

o RS ESTRRRE 0 B R O RRRE o
membeP HAO ARBinmM dlafds Aeilurh Bty ukferdddtinector elements.

In the preferred embodiment of the invention, theses housings or cover members have a

U-shape with the legs of the U-shape engaging opposing top and bottom edges of the wafer
connector component and the base of the U-shape providing a protective shroud to the contact
beams. The base (of face, depending on the point of view) of the U has a series of I or H-shaped

openings formed therein that are aligned with the contact portions of the terminals and these
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protect the contact beans. Alternatively, the cover
menber may be fornmed as a | arge cover nenber that
waecwomsaat es a plurality of wafer connector ePENER1086/012659
In the preferred enbodi nent of the invention, theses
housi ngs or cover nenbers have a U-shape with the | egs
openinds deffide ihdividpa agrhpagisdgbappasihsgohiag teashs bo thad theatigesiric constant
. of the er cqnnector. c onent and the base of the .
of air @agwgﬁég@% f?r%ﬁﬁae 501&1@@37%% thnicgaa Bal’fsﬁg-‘f%‘g{\ fFapsfantially the
: . ' poi nt of
entlresji% gﬁftg%{%?ﬁgﬁ%qﬁéogég&%g‘??fgggdg?l@%bggor@bgﬁgﬁed openi ngs
f dihesechntdvdlrezjohjectsateabres aaldiagnadages phtheheeseoninaerttion will be clearly
orti,ons.of the term nal nd. t h openi ngs define
underfiReg {PRGER : SHPPOEHSRNGT Dol eER ERE o Greagiobeams. 50
that the dielectric constant of air may be used for
_ broadsi de coupling between the term nal pairs through
Brief Deseripiion of the Driasvings i re path of the terninals through
t he.waf er copnect C ent, T an t
o R0 Ssp QR G lc G RER AR, s LOGR B L B B hpentty made o the
attacheddentihginwilith:be cl early understood through a
consi deration of the follow ng detail ed description. .
BEI@f 1 PDsraripsetivsrvisw of gdagkpiayergangctoriaseenetly pustigeted in
i t.ai . i nti . ref ' . .
nccorgHe8 i By bAIES SF P ok B8 o8 SIE% Ml (o Bponsl right-angle
orienthiida toljoinsthaelpetrisplaritcuite on tvevcinduitebdaadskpgaie; connect or

a |y constructed i.n accordance with t ri nci.pl es,
oﬁ‘mwﬁr@mﬂwwweﬁ 5o E%F_E(P. RRRstozs %ﬁ'ﬁe BFfSPriayertion used
in an bHE8HonANGH BtaBbh 8 oRt LR LitsnitRbRibie b@elreﬁorga@l@}; _
circuits on two circuit boards together; FIG 2 is a
p&lQ peista pesspetieve GEw tolithedzackip huennaesioeemapasentf ofithebackplane
esent .iny, i on used in an orthogonal orientation to
conne{e A AL Co

_ _ two circuit boards together; FIG 3
| FI@. PRIBRAA Wit oVFIEI 3ahkdnhgoratk fihanet; connect or
con(‘gonent of the backpl ane connector assenbly of FIG
1 :FI 14 12 p@\;‘S@ﬁtl‘é@]‘.@eW oY sgfleq:cpf@.emgn@l.a ags 1a|t}@q]‘@aqk!q]@ne connector
memﬂe& 0e Fl‘h‘h an'gllsﬁ%wﬁ ’g‘tt{l e 185 rﬁéﬁ@? Hiﬁ Fo MluGiPaid fa ﬁa{@g ine\?higﬂ they are
termmnal s used In e backplane tonnect or nmenber o
formedl G 4 and shown attached to a carrier strip to

illustrate a nner in ich they are for ;. FIG 4B

| G R OB G ot B0 e R o gt g%nﬁﬂlﬁrémath? offset
conﬁ%:drétwafqﬁéﬁﬁnfngﬁ of fset configuration of the term nal;

IG 5 is a top plan view of the backpl ane connect or

c &b onisrt top plaplvaee obthedackplang conbedorctoanmnehtl in ptacavh agircuit

boardta?lg iltllflsltrlatir\llgI %e Qe?li Efi%rpgttgr%%%eé Porr sﬁéhci‘ cc?m;go%%g‘g nent;

FIG. 5A is an enlarged plan view of a portion of the backplane member of FIG. 5,
illustrating the terminals in place within the terminal-receiving cavities thereof;

FIG. 5B is the same plan view of the backplane member of FIG. 5, but with the terminal-
receiving cavities thereof empty;

FIG. 5C is an enlarged plan view of a portion of FIG. 5B, illustrating the empty terminal-
receiving cavities in greater detail;

FIG. 5D is a an enlarged detail sectional view of a portion of the backplane member
illustrating two terminals of the type shown in FIG 4A in place therein;

FIG. 6 is a perspective view of a stamped lead frame illustrating the two arrays of
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FIG 5A is an enlarged plan view of a portion of the
backpl ane nenber of FIG 5, illustrating the termnals
WO poopl1egses Wi t hi n t he term nal -recei ving cavi t i BGI/US2006/012659

thereof; FIG 5B is the sane plan view of the

backpl ane nmenber of FIG 5, but with the
termiriady an&l1l ecioused i cangle wesertdosneedr cempoyentfl G 5C i s

an_enl arged pl.an_view portion of FIG 5B5 L

i FlGst isapichyatineal dim foo TL_% ?%ﬁﬁﬁmee%f@@r Arofakafrem dle ppposite side
- theredd'a B8 SR wiflg Hi \Lvélfe{ﬁeﬁ?\/essfgrdléi & [fheet@h@lglg d detail

sectional “view of a portion of the pl ane nmenber
i FIG@sTA & thagarhewicteorfilGal sbufin & herspaiee steown i n FI G 4A

[ lace therein; .FIG [ er spective vi.ew.of  a

< PIC6 5 nedtpert e O By Dottt sy Sppifeside treof
OfFi@r amMsnAlesseBdde Wbl lof AR thRUSEE: hdlvé oFIFIG! & M&hfled together to
connector conponent; FIG 7 is an elevational view o

form q piogleoeaderf qoanectof FI G 6, taken fromthe opposite side
t epnf. and showi ng the wafer hal ves forpmed over the
t R AR ek OF 8L taehel et TR 8 ogblctor of FG.

9; a perspective view, FIG 8 is a perspective view of
FIG 7 but taken fromthe opposite side thereof; FIG

o FIG. W) /pisrthpaamms viewasdlit o, buk iaken§owathe oppesitpsidesnd Tllustrating
the infebiSr ofthe @ §e§l}%§%.t ogether to forma single wafer
C I

onnector; is a perspective view of a cover

nEdG er0RIBedimit televhtienahvedeer oftbe o@ct atendler 6f 3G. 90, fluGrating the I-
éog« IS tt}e sang view as FIG 9, but taken fromthe
shaped shamelsot dheymatingytace thesqofat i ng the interior of the

fﬁ”‘é@{: 18 %’@n%a;%é:\!’i@v AP i$ {’%’f tv;tg rﬂﬁe &hevakh®Bai ﬂ&cﬁ:“i’o @(grm a

over er of FIG I'1Tustrating the I shape
complehainmakescahetthecompanagt; f ace t hereof; FIG 11 is the

S vi ew as Fl 9. b with the cover ne [

ool I DA ST QbR SR TR SCTBI RS Fifinin{alken from the
oppodhitt Gidebh& aloilgair@mtmwm.\a 1eWi@fa pdigonef BE c6PRRRGEHIT removed for

conponent FI'G 11, taken fromthe opposite side and

clarityy| ong lines A-A of FIG 11, with a portion of the

oS LTIRE o ITAELEH L S R 8 P o

sectiopedigloag tinscB{B ofEld. al afigsttdting hoB-tBe efrmiabeordtdst portions are
illustrating how the term nal contact portions are
contaiggd pafhithe WieHP LAV HIES Phtheo¥s BePItes of the cover

MRAGEJ 15 a sectional view of the wafer connector component of FIG. 11, taken along the
vertical line 12-12 thereof;
FIG. 13A is a partial sectional view of the wafer connector component of FIG. 11, taken
along the angled line 13-13 thereof;
FIG. 13B is the same view as FIG. 13A, but taken directly from the front of the section
shown in FIG. 13A;
" FIG. 14 is a sectional view of the wafer connector component of FIG. 11, taken along
vertical line 14-14 thereof;
FIG. 15 is a perspective view, partly in section of a wafer connector component and
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
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FIG 12 is a sectional view of the wafer connector
conponent of FIG 11, taken along the vertical |ine
wa2e0k203sBereof; FIG 13A is a partial secti onaPCwUsW06612659
t he wafer connector conponent of FIG 11, taken al ong
the angled line 13-13 thereof; FIG 13B is the sane
mating wvetly cagndeit@s oiﬂﬁprmntinammndi rectly fromthe front of

B TS KL S A e s e S e
being E@mﬁe@lb? Rk MRE SR cdﬂn@@coﬂéﬁrﬂﬁorfehﬁg ?Bms FIG 15 is a
per spect lve VI ew, part In section O a wafer

cBKnddiois a@@ﬁb@g@rﬂecm deieik pleatnef themating imdenfate between the wafer

conne{:tggg&ﬂ}g%rheﬁg T or g%ckc' éeﬁlg dlh %Igc%g]ﬁaé{#e %\éﬁ\év?ne%?%cgmembgr;

t ByRL 1188y is whd fntdhdeway 8IG BN &t WwaiBvesafpEorbleatol Edm &1ent
illustrate the manner of mati ng with connectors of t

removigd &roghelafiffyention; FIG 17 is a simlar viewto FI G
1§IG betis Wh bRL1ERE &"@Jcﬁ&naq QRRESE ﬂ{ee%e[mo&%ﬂé t&ec(or@l&%eﬁts in place
bel ng suppor‘% B respective connect o
upon zcorqmtrt&]atd sllluspfatmg thel-'ah@apiBé%WeSn adjacmk alggﬁ(jaa&e ahd thealir gap
det view of the mating interface between the wafer
betwe%?‘fﬁ%‘i?%wa S RRAFSIOL CIRBCYSHE: Batkpl ane nenber, and
SRRWNG s E?@rsﬁ@&%'?}@éﬁ oPRF &brs oF ke pra &t hﬁ/eﬁtﬂﬁl AREEd together
view as FIG "18A, but wth the wafer cponnector
S0 thatfbnpb'ﬂle’hboawémmp@drtfngdh@mIamrqot-ylanﬁl G 19 is an angl ed
end sectional view of three wafer connector conponents
in place upon a circuit board, illustrating the air

Detailgd DresBigp 6ie bf A BrefdtreSEGMRMIMatS and the air gap
bet ween adj acent wafer connector conponents; and, FIG

251G.4 lauwc@%mqlm@nq Fapeepr ammblyrfroe@mw@i inggeordance with the
princ1@%§§ s é},gﬁ%ﬂ/e‘h@loﬁh Jas L géjseﬁl%g%(r% rusgcp to %ttotgeggerct{zv%ccucult boards

Sippor are c
52, 54Reisic thie pircoin bsirdﬁlieelﬁ'eefneﬁg eﬂaﬁiﬂmﬂlaﬁﬂlﬁﬁéclﬁiuﬁbo&rd 54 representing

ustrates backpl ane connector assenbly 50
an anc&lhﬁ%tquﬁl@p%lger écgcor dance with the principles of the
\
PTRS SRALMbRVALLAR- se%htg 1ﬂ§§%%n§e@er%%%¢¢§ %e Clﬂlgo b@mponents 100

t oget her two circui oards 52, 54
and 2o APk ®2npoapntd§)@ns mmgn’ad batiedlaak@amniobatd 62 end s l‘tackplane member

that tag&ﬁsatfl £§M£ 1 ergge(x:rlfil :l;%&rlﬁ)geréqed o hér%{)o,ba%aiflgs'trated best
in FIGISNY @h@B Jidehides a Bise '}%I’tldihgl 02GREPRASAESwAIR0 04, 106 rising up from the

base portion 102. These two sidewalls 104, 106 serve to define a series of channels, or slots

108, each slot of which receives a single wafer connector component 202. In order to facilitate
the proper orientation of the wafer connector components 202 within the backplane connector
component, the sidewalls 104, 106 are preferably formed with interior grooves 110 that are
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
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and 200. One conponent 100 is nounted to the backpl ane
board 52 and is a backpl ane nenber that takes the form
w@bRooa/1pi585 header. In this regard, the backpl aneCTER1DE6/012659
100, as illustrated best in FIGS. 1 and 3, includes a
base portion 102 with two sidewalls 104, 106 rising up
portidir l&a of e lbmkplap@nte'm]mr 102 . FIGh dAdlltisieatssi the veankml LI, in one stage as
e a series, of channels, or slots

106
they afgaanga L REReh A0 AT SeiPd. Sl AR B SHaR B cach terminal s

intercBRAHERLItOE kRO BEN by 4RLcartif s@trl 57, 1t hidG kddohddr$ fé&@s 128 that hold
proper ofientation of the wafe Connector conpo ents

the tepaiRalsi120im ling duzgthpir 50m11ngpmeciso ﬂflmmmoomtaty piebes 128 are removed

lls 104, 10 d t.h i or
tater BRI Ofn e e SubF L RF rtmp i Bt et he HisBee
inserted RAY thelbhbe 1® &t the BeskpWink tmetrmr nowssuE% as sttﬁf:hmg
conductive termnals 120. (FIG 3.) As shown in FIG

4 Bhe chrtavidderierpordensi 17al of theterrainalsilgPmpd their aspocsted b@dy portions
126 n{ﬁﬁg&g{é{:}efng%% f?)tthgtpa? g@%ﬁ{l iy eeslﬁ) %ﬁcgwg&c?t (S} etaby\geﬁ((efend] t Oélgh the

offsetPend s thete&ﬂmmalﬁ Hi0. Thest Hbns30ledve Dhasngthsn the ﬁ@hilﬂeﬂi 120 by

in-style tails 124 extend i .n anot her %Iane P2, that
Pfowq%gg 3 SERSEECCAIoRP the iSFinRIS Ih fhisgropwhik ipbetieriesistantiip Aanding during

1nsertt'0%Q)f %l?é:ﬂarrhﬁ% s498 2 g\% flirtf(g thé Berhdidis 566 Sf%eéﬁa}f)?gng wafer

hin a correspon recovery cavi
connetc’rwt:omeorﬁamlt gezl Dimples lB)hmep a]sb ibeforhik infthd teeminatlkqlygoetion 126

er 10 FIG .4Ai]]lustrate eter I 20 i n
and i @ Aghes SACTL G Fiojoch bt 1Rt CBAEE SRR LA D) and form a
proj e&ﬁ% tha? Mlﬁtﬁié@raﬁgﬁn’te@ﬂ%ﬁngﬁy BRI stlﬁléi{falﬁ%? Rhe terminal-
ermnal i's intérconneciéd together not only by the

recel\@lw ¢qvettesdild quﬂmchktﬁme latzlslbelsl@s@p@mpy 10?2 e desllusk@tedhinfIG. 5D, the
pe duri
backglite e bR ATt 0k do e S Wb LGB Bl xtend
vertichlly drtdewhioh WillgedeiveaRs ter@dnal Hiengley 18 1NBERinl 2thedt@ninal-receiving
removed, or singul ated and then are inserted into the
cavitignlld arpolse praferablyfermprdavih isernsshawdersserdpdaes 1B¢, which are best

t .
show B P SRR B RE! o LBLEARHL LA (12 ehnc Bty ppgions 126
rest. may include ribs 130 that are stanped therein and
r ef b ex d thro he of t bends of .
+ s PePin EIC 4 o hedtelormige1ab peeipybb e theérrt@{f Refions 123
offsetal %veﬂeAQEW tHi3 Q1R REAY 'lzgétﬁﬂy 8f B9S8R 120 réottﬁ’atttlli@centerhnes

termnals inthis area which is better resistant
of thefj@hplortignei 123 atrg offfaetefrarn tre whtetlires tof thei qvatast p@nommetby a distance

. 85 B, B0 A0 SO0 R 2 g PIRRUR D S s

other & W eithe ﬁﬁ@egr@é B ExhtidIOSHW i R0hbiva A 161 @R QalfBf BIG. 5. As can be
manner such they project out to one side of each

determpigedhitam F1E2 0, {heicamphigyt pimipilfadione of thedjwe@pwe R ltdaatusgibelbottom left
via, o lg %I%gc%?lgrﬁranh%ﬁ [te{ﬂegt* e @/01 s }n?ﬁﬁ %%?‘tilgel t}}g t%/la i v%? é%lét row, and

recel ving

then wignihe patldas eeeateifoneatl %alr;%‘le ivlak 0 tHedicader itérnﬁha@s xﬁt@nn each two
t he bagk pl ane nenber base portion 102 may i ncl ude
rows &g gt fxdegreesangles tq ggchf Ghorets q}gﬁw&l@l@g@l@ﬁ@tmally to the nght of FIG. 5.

This facilitates the route out for such connectors on the circuit boards to which they are
mounted.
As seen best in FIGS. 5A & 5C, the terminal-receiving cavities 111 of the backplane

member 100 of the connectors of the invention are unique in that they are generally H-shaped,
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vertically and which will receive the term nal dinples
131 therein. The term nal -receiving cavities 11 1 are
w@bwo/1pised er ably fornmed with interior shoul der BCT/082006/012659
| edges 134, which are best shown in FIG 5D and which
provi de a surface against which the term nal body
with egcl Hi-sha,pe h@6ng et leg dortimewh?2 that EleGnterbAnnédiel byeadam portion 113.

i B30 Rk ! ) s AL S0 A 126 o

the tefPhinh18820 G;h@hx@l@%@rﬂ%ﬁ@l 136f dabRbadiRel 1988M8TH dJeRSo Mat b §1r channel
tail portions 123 are offset fromthe centerlines of

“ACtindelnsdtimbe qmrnmmrsl BF1Gy5 &), dthe pamposs ¢awhiThivdll be fespiamed in

greate? gc%tml ﬁ]ag owaglgl % ?13% élf’ag g%ﬂltsol?%vﬁfg%t#g ‘twg ??r}’niléa? Cngtag[ portlons 122 is
selectdbtodagicle eheGipbiXi@hie@Paddiig VdtAseSMe o |c6ntb&§3oﬁ'ﬂ1(§}ﬁt2 16@)f the wafer
of FIG 5. As can be determned fromFIG t he

conneglgkBPIPRPRENbieRmingls 206rthaiee wreived Within the iR ang gperihss channels
110, the bottomleft via, while the conpliant pin tail of

the facing termnal can take the next via in the right

r Ghe Hastapedieavitiast 1 1 tahwe mdétabl’yrmblﬁﬁe algteld Edyes ¢a0,hpalefine lead-in

surfactgg gf Tgﬁ %;}gqgsegﬂgtgg‘rafgg 1@§e T%sg%%,psnd{f\gg trélrxgglggm}qgreirnog\%eciaﬂy
from t‘ﬁé Y QOB the abinéclo? bhdre o ql% CQVm@ 31 RcludBhal holes ]hl4 that, as

facilitates the route out for such connectors on
showrcinrldGi. 6 Abarardasitedoat whigledh coters ofeechidishepeed. opesingdéi. Bés tontact

i n_Fl 5A. &.5 e nal - r.ecei vi vi ies.1
blade pfeppe Ty 3 ctimas Pod STbORed IS S and A bRy fiihe 1ee
portioh§ YENGA 188 FRERpMEALEes 111t Mals ik 8Y tAhe oﬁ@é’c%ﬁh {pyesent in their body
H shaped, w t h" each H-shape having two ions 112

portiopy 426, apé thinisdresiochaestiag cwlparmsoarbﬁwtﬁl 43md\m| |EG. 5B

111ustr%1!|3$ Aeagxgevr\ﬁeggéd[ %éga?%éléé V?efw tt}.tl] baHkﬁlg@g Sjglq%%vbt ! e%rti"onlll]m AFhout any

portions e m na

terminb®0] 20t greseat im the termns-rcdRigs ca@ﬁtd@ 1¢ aivhiye BIGL SEAemﬁlstFates also in an
en so that an air channel "AC' is definped in the ar
enlargﬁ@ FR RIAR YiEW, the teymigalyreciiae savifies bl lobeipmiibed with fheigrminals 120,

In FIGE%R, %h@@:gl deB (19 %&ﬁnﬂ?ﬁ%ﬂé (ﬁﬁh{?é"éxtgmﬁoﬁﬁgﬁl}p&tcs fiat 7555 between

results between tWo t ef contact portions
the rows OQEIrIBUIakSCSOttbatﬂhft cllttelt Mfaaq:splﬂéxherad)brs pffsetrigpni dtevemdsrmost inner

ta t 216 o fer connector
edges 18 F o R S bR R oAt St et v thi g Che
bark R #ns:ABPREtaC Rad Bahe 2bd Q}Vhla_}hﬁlp!ﬂbﬁ? @Bﬁgalﬁ?\b!f Ebrﬁﬁctlve
111 also preferably include angl ed edges 140,

termingdst 3Qochatdase bﬁ?ﬁllsﬂtﬁfﬂmﬂe@ddﬁrmddemmataﬂ@g lelsubSqunt molding and

cil t i on _of .t there
smgulét?%ﬂe C”l"léﬁal%% #rgrg qvgbsuéapalés \1{0 % r?ctgm 8%][5 §86 e&g% Set Of which is
incorpb@ied ﬁhﬁmcm‘gmlhﬂlﬁﬁsuila@oﬁ hhifeb ol 208 iwhibie b@%uﬂﬁeﬁu&rh@t condined to
shown in FIG 5A are |ocat ed at angl ed corners

form zegpgle W&wew%@ﬁm@nﬁ 202.Thbe E@mr@& 2061 azel évrg@dtas parg of the lead
frame %ﬁ ialy Lhg1d 1@ grﬂc%%lfh 12[%8 0}11%1[ @aﬂl&cﬁﬁf JoRROY e WWhinals are supported

out
as a set w1th1n the lead frame 204 by first support pieces, shown as bars 205, that interconnect

the terminals to the lead frame 204 and also by second support pieces 208 that interconnect the
terminals together. These support pieces are removed, or singulated, from the terminal sets
during assembly of the wafer connector compnents 202.

FIG. 7 illustrates the lead frame 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
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portions 112 of the H-shaped cavities 111. This is due
to the offset formpresent in their body portions 126,
w@raei1hisss i s best shown in a conpari son bet weePCFHUSH06/012659
5A and 5B. FIG 5B illustrates in an enlarged detai
pl an view, the backpl ane nenber base portion 102
206 amsistiHoudintaimed frea HpaQingSNiilﬁﬁ thor @peott halvet bethe support halve material and

o o S S 1 3 i o e
stands BBy e REa8h ’tﬁe%nﬁﬁéﬁéd {Vﬁﬁr ¢dnrkcRe 'c&ﬂpf)ﬁelnlt Q@Z M‘ﬁ& R doPEonnected

termnals 120. In A, one can see that
to anymhﬁré@tmmlad“éeml@qe@ ags ezw@m@ammamtsme. qum d:dges af thadody
e outer

portioFbEE BaFdSehpy SombGhdhtR s e g O SPerbatves 2208, 220

are syhifitfic 24088 apdhldRtribdienshaz®r ARG L &WBthe - r ecei vi ng
cavities 1 1 1. FIG 6 illustrates a netal |ead frane

265w} Blisaipplast ﬁleestrsmfeawhncb insed do geniertithe twp mafealhelves 220a,
220b %ggh&h @}hléﬂaa\fg I%%rrnga %ga grgl t | ola%ge.l%as%glga%ttsf 2. naégd

subsequéen

0pen1@40181’nﬂw12231u [nerlnge fpwgt etaad @efrgé epeninal s {&@@hm&ﬂﬁhFEEUA and
which is incorporated into an insulative suppor
they aFFaquﬁm%WI@sm e bR B9TtigR €38 gbdegaBnroLs cepwaRAIERalvgS 2208, 220b.

s 8 TN DRSS R o g St ppncn
halve!a?ﬁﬂ)aallﬁ)blwﬂdha othpl @sts 280t & shoan, aetoeuchcatalleein ste; almd are
d the te m na are orted as a set. with
posit i bR RSest prisHES Bt ahls 1ot SEhphoRer BReRueT et Bihe body
porth aneh. 20Rese bt 28 MEREEPRORAGHhd: AeiyRI ¥hiaSd b sthhdoff ﬁ@qons 232
frame 204 and al so bﬁisecond support pieces 208 t

that are fpiaadohwiagtthe insert moldingprocessgandribe starrcﬁte?ﬁeomoppaz serve to assist

. ' d h
o e B St STy ST ol LR S i
apart iﬂ@Een fekfactive rd\i/mhé’rﬁﬂhe&alvbﬁaﬂe%%nfﬂl&i@ &84r. Wi th the

port, or wafer halves 220a, 220b nDIded over
ﬁ%ﬁeéﬁ@ﬂ@lfp%ﬁ@r%&spr@lWéqudﬁwﬂvn GOEESPOBEIRE @aerings 231, which

simﬂag Q@ the s{s?% st 38ferabl ?gofva‘? to‘}? ﬁﬁhﬁ@f@@le@t‘é& 0 éf* the stanbdoff portions

i'h a spaci suppor a ve
232. Bnhna 1Bmppﬂltttasﬂm&t vitheptesentahveatidn /o hdweingenaadal is prov1ded to cover

rcopnectin i eces 20 09 t at are | ater renoved
the lm%%tf%CﬁaPp e demiy E?tﬁ 50 thaf &%a@ %?d@a BYCqIRERIPYT CRIRIRCALS PHeassembled

togeth6Q MR iRh&Y VR P& dGOPPERTRES Wﬁ@ﬁ‘hal? Qﬁteﬁﬁglals%o‘%oatre exd:)osed to
connected to any oOther term nal ese pi eces ‘

each Odteé ah¢ aegieehdoaresinge 2386, 23\ end dypessarsioff freti b3 Zpamq: toapegate in

f er.. connect or onent hal ves
cetini ot BV inE T B8 5w RO B Rlne Gt P an T govity 237 is
best s@Rtih Yhetkebiidriabidwast FiGS.an & mages of each other. FIG
7A illustrates best the structure which is used to

cblshchoyn gherapposits eF owar sides, oblbg watagenpesgestdearponents and it can

A T ——

describealr zgei gheletal Zameantk thar @disep Mdg@e ya7a ﬁle&gﬁré shotss bracdsl 230 and
d t t t 238
interstsfal G RigiPact o g B nch st el ARt Iowels in (e verteal

direction, and which preferably contact only the top and bottom edges of adjacent terminals. In
this manner, the exterior surfaces 248 of the terminals (FIG. 9) are also exposed to air, as are the
inner surfaces 247 of the terminals 206. These filler ribs 242 are typically formed from the

same material from which the wafer connector component body portions 238 are made and this
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Three such posts 220 & 226 are shown as forned in the
body portions of the wafer connector halves 220a, 220b
war@etls3dt her posts 230, as shown, are nuch sP&l/U82006/612659
size, and are positioned between selected termnals
and are shown extending out of the plane of the body
materjabistd prafedlpa dﬂmﬁrﬁ: patstisl. 23R wx beadiclacain mhiatialnwitl deter .
onsi der.ed as dof f portions 23§%t hat are forned

signifiGa RS { RELRE THE) e HaS BDEesS e Al GoLparRdar: 280, 281 of

the telRQRAL PRE:. 337 vﬁﬁfch@w‘il% B8 %btﬁﬂmg'iha{t RBesSHREE Y o@&fr‘i‘ﬁg Broadside
termnals wthin each wafer nd al so serve

mannesr&atyeeemh@lrs of teirmirials aapaged hcmztoh@illy respective r ovvs

es ar nbl ed oether e smal | er
obF ) e et o BriGieR S HRERaR et hhomonent e B asgpmbled from
two h4lP&) THdSertdihals ‘&hﬂﬁé"wﬁeﬁbérﬁfectd BothPéncROBAve odBfhct A dail portions
preferably fornmed part of selected ones of the
arranggdl Ao seges asd<n ﬂ@zemhqthaentﬁh@wn 1the edgee peggytbegfongitlered as
mtersé%%ﬁg%p%)%ﬂggﬂﬁﬁ&el?o aegcgls otggfjts[kgf% g?ﬁ]&:;% ood, Sapt%g\é{ig%?coﬁﬁ be parallel

or spawttbapat'ﬁfeomaﬁcﬂf otherH egighi beCaP Qﬂ@rﬂirﬁerp@s%r-&@ﬁ@iﬁ@h@&hon The first set
ther, the inner vertical sides, or surfaces 247 of

of conigh H%‘Ql’ﬂ? 2k aredhiynh beam o@niactPoRigns 94 de.12d 7k St awsesived in the

centrairg&“ugﬁ oF &e%@;ﬁ%%@&ﬁe@l% Qf%ﬁé'as?é}ﬂblkh%hﬁe ﬁfe%g&;nd] set of contact
portions 232 are cooperate 1 n de nterna

portiona¥i4 §erw 4shtiarh pedohs waf & suchyuidize @omphamqme situc2@es 2 Bhb that they

may o P WY e oSS e ST B B agoons 216 of

the Wa%ﬁ%%ne&(f)r SRS oNRAICI02GRNRRED bs GRTBERAREND 57 ARCkhEY e)gt@ﬁ‘d ﬁﬁwardly of
seen that the wafer connector conponents hal ves

a bodyppgBon of eachrienminaly The eaqiﬁ ¢fychei teswiniab eehtag partisioe |2é6 ate formed into

v TR A LB B8 D SR

curvedZérRis A1 bdhcentirend iyt theehe o] B @ipdneididdatast the flahBlade contacts
tical direction, and which preferably contact only

122 Oﬁthébf“éﬁ’ WRANFRRY el 52Gbf (FXa{ Bent terminals. In

t & r c

¢ er m na g @E&B?ﬁafaedna %fi‘%é%o@g g%?@regénttnla? onlg the ftuﬁchannel
133 bdtwaer the mﬂsrfmnais 2Q@within dable wa cbmedcsor ZGﬁlpoffehﬁ QGZ,fbd_t bBO an air

A 242 ar ly forned fromthe rial
spacing SJThHRRTSER SHEERATET DB GIoB e AEOBBH Elorie; o
termm%?sgar@ pREFRNS s?:ﬂ:‘édta N Qﬁis@ E)ké%lelebt%d Aiseiel STaRlifrdly throulgh out the

di el ectrlc he use of a dielectric nmateria
connegipt psseimblyr whioi dg:ﬁms tba dimawspaciftthesr clowmpkl .nhisspming is between

. OCGUIL] bet ween t and bottom ed .280, . 281
desien B8 Holse A AP o RO gea G GG S sy 5% same on
an edgehaleddOBSsi PHEHiN, ea&lpc&ﬁl@&atbr b1BmBnt0 TR sdLBE tIBdpAIng SC between
between pairs of termnals arra(nfged hor’i zontal |y.
r

connegfoy ¢lpments ais @cater dipmphe snagingaYor (FGHnEL &020. di hméemg helps create
ISOlatIB]FB%tWJ%gEV\B e?%oﬁ%e%%@leﬁ%n{sr om two hal Ves. The term nal S
er connect or conponent have contact and

t AI dovmﬁémbeIQSQHE aniged tabaieet ivodietl Besn andladt2t T 217b and such a

nbodi nent shown, _t he edges naY be consi dered, as
cover rnem er 250 is shown in FIGS. 10 through 11 as one of a construction that covers the

front end of only a single wafer connector element. The cover member 250 is shown in place
upon the wafer connector component 202 in FIG. 11, and it serves as a protective shroud for the
dual beam contacts 217a, 217b. The cover member 250 is preferably molded from an insulative

material, such as a plastic that also may be chosen for a specific dielectric property. The cover
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i ntersecting or perpendicular to each other. It wll
be understood that the edges could be parallel or
w@pmeaessapart from each other as m ght be usedP@TUS2¥06/012659
i nterposer-style application. The first set of contact
portions 216 axe the dual beam contact portions 217a,
memb2q1 7% hdsan eorgateddbeidy pdrtion 25hehatertendd vgrtedllyowheaf applied to the

ot 35K RRGIERTE 100, 0 e SSoET oo ML L, LDE 220N o

engag@fedgis 29211537 ¢n GRFRIahAR thRlcBvet i &bt nSH had» g&iRrdl R Abhape when
hey may be renovably inserted into openings, or vias,

. t e . . . .
viewegd frog theside, brhasd8ustmites indiGatt, ibgamerablydit@ 0erdhe dmmtact portions 216

r__econponent 202 ar d dual , he
o e Y S RS BTRBREI, BB 5oBL Ti e B2 Peneas
the waAacdonhedtdl cbdhpondME202n@E seve tBolHET i lade. coONt act
pﬁgtions 216 are formed into curved contact ends 219
t

§ coires mpmben 5@ isdermed with apbupkily of tavities, ohepairgs@5t, and these
. e X . ly. so t.h U
e AT TRRSS, AENOREETNR 1R 30 BB Bl e iy
side oglens@thnttheP Ac@inrhbintdabégionns paie b efmireil bdmiadtpodds 216 of the

FI G 18A.) Wen assenbl ed together as a unit_ of |
wafer &&W@P“é’? comapRent <0y ?ﬁvewal@m%ﬁx >4 may alsp inghyderariogsangled

surfacBEI YL depRe dsaL4H iﬂ?kﬁ? tROGrMrald 2087 ly%% rag&ﬂf%ﬂl%&t o, As
coO et ween

mponent 202, but also an air spacing
shownghtjstindr(3. WalB evack swmihewivdy 2546 hpongaess] Hashapbowith the dahiGeam

et AL RS
256 ar6 ANBREAMCtAIS LR by iﬁﬁéf\%ﬁir@%ﬂﬁﬂﬁﬁi&ﬁ@ﬂiﬁﬁﬁ{%ﬁ?& abd¥@ese arm

. air_channel . This spacing is between designated pairs
portiogy 2y 7edrrifliea 08 apshternign! of walhiemeisrinksst thet eable pemacts avan air channel

' ] [ he 0 n.edge-t o- edge ,basi,s. -
R o e o T
the badéploetmaaberddshget otvibLNEN iR, cavRicd R8AbEthelchadt thdiber 250 also

.Spacijng ST. (FIGS. 19 & 20.) This spacing hel ps create
Penmﬁskgaiﬂéﬂ%dw%]é%b%we% rergbRi sentapt w@@ﬁ@riﬁé.of Haecwafer connector

compdﬂ%ﬁlp &G P0C ifusthiel h 2650 iReRb 20856 1l G \9@%46 trhnggg%]t a gingle connector

contacts 217a, 21/b and such a cover ne
wafer glamant dsrin FIGS. 10L00B . hTbisghvérin@asbar?® 50 inciudes irsttmalcdhaniels 2620

T e T T CA—
2510 théra6fe THRUdvENBeMBELT050 RIES: Phe H%'Tﬁ%’éﬁﬂen' 2325&) fﬂéiu%éllgled lead-in

11, and it serves as a protective shroud for the
surfacsdla ihesmealosliorashosestiphn abdaleswiberd forthb eove Seniter 250 to follow.

r abl lded fr i.nsul atiye materi.al , .such_.as .
2 ot 8L AE b OB KB B Bl et 346 e Rl
206 (and ehébtis slfovai RIEG Y2) diiBe GRS CORTHRRT cd@BoRds 260 is maintained
el ongat ed body paortion 251 that extends vertically

through e eraispimiadiae racrfase fivan e copraréstasmens tpbpretiensoguredito the
circuittbg%dbﬂgéﬁ%otﬁé WRaRkr %gﬂnécfbg !ggﬁiﬁé%egﬁaq%ﬁq{lﬁpagiﬁt&%ltﬁﬁgl} t?l@i%ﬁ%kplane or

bot t bm erfgagenent anus
headercoungctare tbeill BSébphasated thante alr ddasdedps Wahe voakmber cavities

250 ars R 91 BTV B e AR bt o4 Dpekbbing pgmber cavites 1.

As shown in FIG. 10, the cover member 250 may include a pair of channels 262, 263
that are disposed on opposite sides of a central rib 264 and which run for the length of the cover
member 250. These channels 262, 263 engage and receive lugs 264 that are disposed along the

top edge of the wafer connector component 202. The cover member arms 252, 253 also may

-11-



of the termnals 206 of the wafer connector conponents
202, while the arns 252, 253 engage the wafer
W@ wnaeises conponent 202 and serve to hold it POT/PER0€012659
The cover nenber 250 is formed with a plurality of
cavities, or openings 254, and these are shown best in
contaial £38ntralslatrity 5 108, whible extendsta remidbhd hasle2 2 thginésts whifiom the top and

each of i n.side-byside order so that the .
bottony & 5%?&251?%% of the M%%P&Pe%.cpm@fm%r Fhe, mannd f spgagement is
illustBRAH PTG, 1 B0arf thé BSvepa{Bibef QIMZOQ5§?HS‘B@ %ﬂédapg@ to thgagement

cover menber 250 may al so include’ var s an
or easglyptiad fge Qsaetrtwmgamenewah theewalei emnkctor tdreparenn2(al s

180 Lo S P8 iR TR 1o eep e U HFhgRigh o Mgt and it can

be sedntBatdb@forRBRIP AN LIS cld nk@higs 2 R/ MEFhE Bhadhels! 189 of the
portions 256 of the H shape. The | eg portion openings

backp)ﬁ@@ magiebar 408 Ebdrieg sedhe blgds epatadpyoitions 12 af thy a¢lmlane member
termugag%iid)\%ﬁ éégr tﬁ% 05\;%? nfe'h%o@?&?vme%%f hg%ﬁ:‘e Q5 tstn] Bpgslr { I Q[H% ﬁgved ends

ree (0] m nal " orwarer naterl

219, dfakdwah Beat bsntaas am aill endage el inAée sitfadesaRb ef de palrs of backplane
bet ween_ o 05|ng%§urfaces of the dual  beam cont act
membgy fermmaly L0 fehesskplopg memper teaeirgl biade q?@ra%pompgmﬁb@len flex

sllghtgft}sﬂg&%lgﬁrma"%ﬁgt fhlagrélfr‘eg\(x}aﬁlk 6P h%%év Tndi6er9¥8hd rﬂﬁgp&{t?& RWsures that

roa e coup |ng etween the termn
the contaet bledespl@2twitinmt ﬂéiﬂieooéxdebave/l@.f Addttionalig tlor covermmemdait 250

inetudes G Salls 285 F B e B GEH Oy anpanciaTatani abhesy WIES ar
angleé— Bnd @u 2 gﬂe§ sEPHRE nTRMPRK arPahth D plistes {Vﬁfcﬁrlﬁ‘ﬁilesent in the

channel fornmed in the interior surfaces of the

backpéem@ mgnhbes tegiigpl bpdwporibhe K26 xElerribshidOwddhe tehaingl mdy portions 126
2510 r eof cover ..nmenber, 2050 i.ncl
of the kAR dnbhERhys 106 nfet o8 P RARF i AR LiRed SBRs 257
t FeG Smﬁﬂuﬁtﬁé’ﬁ 5w & dohpsiants POWOnaPs 6Rhe Wab@@oﬁ%ctdr Reémponent
cover nenber 250 to follow. In this nmanner, the ai

connegfos fminahtik pestionss? [grase snpced Brrtherrparion ot areadhay mothe body of
the wéf@# BredtS a8 drBRG N1 tblﬁg@ﬁgﬂgﬂfa@ loﬁ'setg'{l%)i i slPtaEéebetween

er connect'or component mal ntai ned thro
adjacdnit @aiendfi taids ¢l agpiyrandrid thesefde difiet] hathcan nsc twmlferehﬂéfm] textends

t ail orti.ons to the circui hoard, throug
betweep the pars pf Ee&ﬂﬁlgifa@é 9236&158}% 253 tflﬁﬂ%lﬂr&ﬁ%ﬂelhﬂ]sﬁlgﬁy of the wafer

connckid® cORESRNANS nRfintha8d8! the %ﬂﬁﬁﬁ?fmerﬁfce ¥ tHe B8uit board.
appreciated that the air channels 257 of the cover

e &zl ailis 84 4 284alsr effypt of theiblignmatitgnd thinmo{fketohly encompasses

annels 1 of., t he backpl.ane e avities.1
the coRp RO FHAT &75-160¢ PR o R Pl e B0y {47Eih g can be
seen iA FP@I JA @ inehanped ighbaffse263hishato Maethdt&RASAH 1 Bneed be only of
opposite sides of a central rib 264 and which run for

one shape apd§ige e one ey owy de twapd &80 denees s dhectibginewsf terminals and
1nsert&f1%to %g%a\? gsaglel aﬂl% 0%1? 'o}/tFonl lfgé a&? ’ﬂlet é%fe c% 1%09 Ioé’??r?sefb are not

op edge 0 er connector conp

offset 20 Zhe dffBEt @ﬁme legrmmhieds I%Wt}%ﬁtarmﬁﬁ&eaéﬁﬁlgmyﬁl@m 8l énsdres that the
slot 275 into which extends a retaining hook

flat cogl%gt {)]ﬁé@ anq the §offist p@l{t)anftth@ hodp patiipns are aligned with each other to

maintain coupling. Secondly, the tails are then offset from each other by about 45 degrees. This
permits the use of a favorable via pattern on the mounting circuit board and permits the
connector assembly to be used in orthogonal midplane applications, such as is shown in FIG. 2.

The structure of the present invention also permits it to be used as a board to board connector in
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bott om edges 234, 235 of the wafer connector
conponent. The manner of engagenent is illustrated in
WO-R@6/103585 and t he cover nenber arns 252, 253 negT/082006/012659
snapped i nto engagenent or easily pried free of their
engagenent with the wafer connector conponent 202.
a coplmhaBapplicatibh asisrshows it REG.r28t winge hmbmna‘cmrasieﬁtbl\pé@o tnbmdes a male

e D R B B TS B e
membeh808Hrhén thd w8 toklBtdPASKIRISBD GrdBERE oot ARy, THe ERIcP Hlex?t@)er 506 is

the bl ade contact portions 122 of the backpl ane nenbe
receive@ mihinathe hgl:k@w witktiorerftachreaddreap 608 thatrisrpptied tovthe wmezm elements

IS t he curved en

of the §il ElBslbE T Wil o'yl "Gl SO S P ey Be el anc

JBhamyg&neaugﬁ@mpalrs of backpl ane nmenber term nals 120.
The .backpl ane nenber term nal bl ade contact portions
w“ﬂ}lletth%hwfqr@sé egihoghpeny 06 me\mmthpn dges been shpwnjapd described, it will

ntact .ens

be apﬁ%nlt ?O eSGE: 43 (21 ecEH%{‘?lbef %ggﬂsﬁ?él?%ggs (ﬁ]k‘g %(1% n?ay be d’é tﬁereln

W1th01@bdb§&$mg @loyn thAdglirit b6 thelihyentibhghe @deé off ey is 46fned by the appended
includes central walls 259 that flank the center air

claimy hannel slots 257 and these walls 259 are angl ed and
their angled surfaces neet with and contact the offset
which is present in the backpl ane nmenber term nal body
portions 126. The ribs 130 of the term nal body
portions 126 of the backpl ane nenber termi nals 120 nmay
be aligned with the air channel slots 257. FIG 13
illustrates how the conpliant portions 215 of the
waf er connect or conponent connector term nal tai
portions 214 are spaced further apart in the tail area
than in the body of the wafer connector conponent 202.
The tail portions 214 are offset and the space between
adj acent pairs of tails is left enpty and is therefore
filled with air. No wafer materi al extends between the
pairs of termnal tails 214 so that the air gap that
is present in the body of the wafer connector
conmponents is maintained at the nmounting interface to
the circuit board. The termnal tails 214 are al so
offset in their alignnment and this offset only
enconpasses the conpliant tail portions 215. The
openings in the |l egs of the H shaped cavities 111 can
be seen in FIG 5A as including a slight offset. This
is so that the termnals 120 need be only of one shape
and size, and one row may be turned 180 degrees from
the other row of termnals and inserted into the
cavities 1 1 1. The body portions 126 and the bl ade
contact portions 122 are not offset so the offset of
the |l eg portions 126 of the term nal -receiving
cavities 111 ensures that the flat contact blade and
the (offset parts of the) body portions are aligned
wWith each other to maintain coupling. Secondly, the
tails are then offset from each other by about 45
degrees. This
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permts the use of a favorable via pattern on the
mounting circuit board and permts the connector

w@s®enisys t o be used in orthogonal m dplane  PCT/US2006/012659

applications, such as is shown in FIG 2. The
structure of the present invention also permts it to.

We chenused as a board to board connector ina copl anar

2.

application as is shown in FIG 20 where a connector
assenbly 500 includes a nmal e connector 501 with bl ade

Co0h A specdtRdnhflAbr BESNB] C&)‘[ﬂs’& . thin H shaped

opengﬁgg of a cover nenger 06 I&%en the two connectors

501, Saaolanabtyrﬁwﬁert&m@tchmuectomtenmm eaaeafitles els@ents sncluding an

rece ed wi t.hin.th | | ow i nterior of header, ca

CWHE B By oo o Rt Ao ek Bl R St of
W&bﬁd&‘ﬁﬂé‘ %irﬁﬁl{al Sk ve‘t"ﬁéaﬂytaﬂgﬁecﬁér[dﬁ@dtiéh ethe deiWork &Hcludlng housing
circuit boards may be easily and rel I'i abl |y joined

t depderpd disppgnd hetwéea tha@ﬁ@rmo@ﬁbwmmle éfrmyinpds that supports said
|
SUEAD 00 i DR IRN, ARG ASRELLPaf el Ryogn o i

ma:dd:lf oftsatd wm&r canebter Bladﬁnﬁ lhﬁll'sﬂligfﬁ insludivgLi rib ﬁmekﬂeﬁ@ around a
fromthe sp|r|t of .t he invention, the scope of [

whi ¢
i depieieh Sirrenf aph @ highyrarinds tansiicrsivie adody portion of eﬁ%hpusmg 50 as

SR& ﬁgﬁ&oe[‘ﬁré@@srs @h e@&?‘ﬁﬁpb? sai P QURY 'céﬁlﬂ:gtor le etk YhaPlvhen two

waf er-style connector el enents, each e elenments

[ nreafmhongeczm dlmeﬂtsaaﬂe\modmmdsadj@enublea@ d)th&r fo amcafnt}ws defined

net rk that orts a.pluralit f

o ST oA B el rpol KR finsh podiong s ends thereofand
Olcb8RbAior@dhs dt B&one b theleBE kﬂ@ddﬁ%ahﬁ&%bﬁged@ﬁtﬁcﬂh@hg a pair of
di sposed between adj acent horizontal edges of

t spniaptares exgnd thpfg‘)@m@@a uadrttoarqﬁarra:tpec‘rmvestanmnele anql cal
orientation, vertical m nals bein
open t gl hé)luFlhg \élglé fecsives %oa@ endfs 8{ seg% Hvr?teg tcgpneé:#o‘gﬁgeﬁ?en% and holds
halush fggositivgl fddimagn@to 4 Beddbthehdueit@Sna@ndidnd pRirality of slots that
perineter thereof and which extends transversely to a
b GBEREE Y Ireitrns P saidva B conAgeiee aments sgisthoysing ipdpding openings
0

R R Al gL B 2k RORDREL e pEARRL e Ehines having o
adﬂ -acdigurdtonedein vidvet froara fadrt endvef $ayd heusites, and,d
t her ebet ween, l}efﬂzl d termnal including termnati

por t | oAdRE I ¢l mates ViR s ﬁ?%@?toﬁdfl? hegder member
S @Mﬁkﬁng&g&sﬁﬂﬁﬁgﬁse pbRBGHM 8BlurARY b 8ASIERFPrmed therein, each of

including a pair of cContact arms extend out” froma

b(ﬂ@byommgs ovprofting & @mdegmvevtermleammm, thertdymiaaly dndudigg blade
recelves front ends .of sa

& PR Sl AL RaR st R bpd ient Bt A0 BRI baptagt portions

heaihe arrah HiRl Wieh S isfig Heflddr wekiniteer 8o Blab Bl kbdhelfor Sh@th& arms slide

t hat qu?ge projections on said wafer connector

e pggifitvdiensaideonurssonrgdibaedes ananepes prarinigd tdgsthend
therein in alignment with said term nal contact
portions, the openings having a
The connector assembly of claim 1, wherein each of said wafer connector elements is

formed from two opposing halves.

The connector assembly of claim 2, wherein said terminal contact arms extend in

opposite directions to each other.
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H conf guration when viewed froma front end of said

housi ng; and, a mating header nenber that nates with
wa@adod/1e58hect or, the header nenber includi ng aPCT/US2006/012659

i nsul ati ve base portion with a plurality of openings

formed therein, each of the openings supporting a

c dnckledtiived commenianddr differestial, signabappdicatioms| somyrisingdi ng

bl ade contagct portions and tail i ons at osite
onds t Ranuaty dRahasthn st S s hs Geegbs FRRSs Spporting o
abha ﬁ?@f %ﬂd’ﬂicﬂv@ﬁ:hﬁnﬁ%@ﬁﬁhgé@ﬁm% BRI t&#lifals, the terminals

connector contact arns slide against when said
c dmiedting eordaad phdige pxmdmg froar enenedge of srgg evtrector 2lemEnts, tail

con ector enb er, ei

C SPR%: Sk BRRE Rt ifafta o lidBaps phRGA FhieE Rl leispReffibody portions
haiprsted By sdideotpanrcldnendSaritbteycddhedingitbether Whietetthal contact
sai ern1na| contact arnms extend in opposite
dPF@BﬁMﬁﬁBmﬁ@m@bch other.4. An electrical connector

f di

o HEOR el i, RO SR AN SR AT o of

e lameratesl tetppals f the erairldsfadach paio being algieddibreadside w1th each other
ter nali arranged in two cql ums %ﬁf termnals, th
¢ St cpHerion PISBICRIS TR Faif) dFrmie SORREIAREIGRS 9 s@jfhterminal tail
oﬂgrtﬁﬂg Qn@if\flcﬁlal £ CIORNES bl g%ﬁ%ﬂ?&f ?1 saltd%' hn&%rte'l&ﬂechts between
extending out froma secon e of ‘said connector
e teememl 501 eaall obsrdy ppioy ¢fi asmmesubpunhnah; doy estending completely through
connect or s and .i.nterconne t|n 0 her the
R S RS A
colums of termnals cooperatlvely formng a plurality
of pairs of associated termnals, the termnals of
eddh cpmeletom ef plgirat wherdingiash o saié counertos alementstie formed from two
WL hi t el 0L S fro
c 8{)}{1‘1&62%0‘? 9}6%9 H&i@ 08%0%\1 (ﬁ rorrrllnﬁ(é[f)r e F:ntq'l(e)l;\{ef Slrlpsportmg one of said
inﬂhﬁmﬂuaMnﬁmr channels bei ng dlsposed in said
connector elenments between term nals of each of said
pairs of associated term nals and extending conpletely
t (1hougthed Al dr CANRS ClREref] i  fiehd i
secongﬁh edges t]her eg%v gt Eﬁgg%ﬁ%éﬁﬂg?@%ﬁl egegﬁtﬁ%ﬂﬁ% includes a
wllealethnfraaehorkfsuppirting ommeﬁ:iau:‘f teghmakbetlemhs fornmed from
two connector el enent hal ves, each of the connector
el enent hal ves supporting one of said term na
Cqh¥ Bhnechr of BIRIG 2 n\@ﬁé‘r@fﬁrsaﬁf tafl lp@HtBns mdl‘di't%rc%&rﬁ)li%ﬁtcﬁl Qfthe
sai d connector element halves includes a skeletal
f p@mplmt mlrmh@ptgratrrangedwfése@froma@d teamimiahbodyqmirionsssucly that a

Jn sai d.t ai orti

n% cm(%g)n ‘g%?gllrsa(itt goﬁ%mns[ ?fé\'% 1ant pins of one congector ecfement 1s greater

than a spacing between said two columns of said terminal body portions of said one

connector element.

The connector of claim 5, wherein said terminals of each of said columns are spaced

apart in edgewise fashion by ribs of said connector element opposing halves.

The connector of claim 4, wherein said terminal pairs in adjacent connector elements are

spaced apart from each other by an air space.
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10.

11.

12.

13.

14.

15.

conpliant pins being arranged offset from said
term nal body portions such that a spacing between

W@ 200d/103865 col ums of conpliant pins of one conPEDUSI006/012659

el enent is greater than a spaci ng between said two

colums of said term nal body portions of said_one
cOheeainettoe becirim 4, Brthdiiacladingechboer aémbdrahanencloses the first edge
wherein said terminals of each of said gylunns a ? .
ﬁ%é%ﬁshwr sonprctetgePiethe SO HiTaReYer inalydipg paig @f slots that receive

al %9131 1%6&9&3:% %ﬁ%r&g tlﬂélroéﬁ?sc‘of slots Bgﬁgmgﬁ%ﬁﬂ&{edogy

wher ei tern nal pairs I n adjacent
cmlmemtmg opdremgsrtha oper tepat &d clagarls stpomireaahl pifser tdninals.
an air space.10. The connector of claim4, farther
including a cover nenber that encloses the first edge
Offh@borRE®E 0PEIBING ANMEGEARCIRHBER Hovel HEMBAUBA SABIGBR the first edges
including pairs of slots that receive said termna
cofa al@ralm‘) pf ¢cumsctphelp@ﬁnis theyeoyra imresbist inglusting pasisry slots disposed

interc d rvenln eni ngs at o

o SRR L Akt BB SRR SRR R Pu b P or s Pio of

1dssodibRd e@iiied airs Qferéhh ahdpdtis JWIdtBding fiGdruehnRgted by intervening

cover nmenber that encloses the first edges of a

pPRANEIgSthateper ihnd pis chamelyeprasatingrgidpnyis of fasmbeals.

i ncluding pairs of slots disposed in a nating face

thereof, the slots receiving term nal contact portions

t e edrimector afslaitn 4f whertiareatnal sapbop®singénbicn incllties a plurality of

pai r f slots bei |nter onnected by interven

0 ﬁqﬁggmﬂa’i SBpe ot fhs <aealt gortions dtatiae BRPHP fiCHgg outwardly

Saieiﬂeﬂ%h bk ﬁ&eﬁseif%ﬁ%{aidof%ﬁomm@ mm&mgﬁcsaes Qlterdidd Merin, the
wher ei n eac said hal ves includes a

pbostabéing ravkived anidhof $a1thw1t:s whs; sasd nepasingttadves aeanjdiofefl together to

rtions .includi osts projecting outwardly
ﬁ(’é’?’e??lg%eﬁﬂﬂne(‘}l[%% 6]1% sai d standoff portions

|nclud|ng hol es extending therein, the posts being
received within said hol es when sald ogp03|ng hal ves
afl be poingei@r pbeleinh ér wheeihweeh af @M@n@lr@ erdact pertions include a pair

] h of
LRIt s colIESR00SER 00 By AL & OB TR Bach ©

i'ons I'n
cont act arns cantllevered out fron1said connector
el ement first edges. The connector of claiml

f &he pReriqe Phelpmy 13 félﬁb% ANGHEGBE A wn%rtm%ﬁlaqr&%n’flﬁaes the first
\)g%ts O?Q%E.g o?c LRk lelte)ﬁ'eﬁifs QB¢ émlﬁéagﬁfgﬂ&g% ﬁohﬁahty of H-

fncluding a plura |ty 0 ngs
ds}sapeek eplemlhwchspm,sed: therecrg m]neammmt amnsodf aarnsassoad Etied terminals

palr f termn artl cu four corners of
Patinlspiepiting Jum g Sshd shaRed ading or Col atm 19,
further including a mati ng header nmenber that mates

Wi th said connector, the header nenber including an
i FBebermevier bheleinp b3 tfugheninelndiag pimatigihegder member that mates with

said connector, the header member including an insulative base portion with a plurality
of openings formed therein, each of the openings supporting a conductive terminal

therein, the terminals including blade contact portions and tail portions at opposite ends
thereof, the blade contact portions being arranged within said header member so that said
connector contact arms slide against when said connector and header member are mated

together.

-16-



16.

17.

18.

19.

of openings fornmed therein, each of the openings
supporting a conductive term nal therein, the

W0 esoailossBs | ncl udi ng bl ade contact portions anPiCT/E51006/012659

portions at opposite ends thereof, the blade contact

portions being arranged within said header nenber so

t ra¢ cediedioe onNclath 05, winitiaschiddasspativaepagagsiatiudd elmnnels that
sai d connector. and header menber are nated

t e¥ferhstween PaiFeof Al e8RS of ¢l ai m 15, wherein said

base portion openings include channels that extend

between pairs of said termnals. 17. The connector of

cThé poriEctonbEclainn 16 aivkkrbia asidrhenderinesmiopepenigss ae él-shaped, each of

P REERBHER G5 7 B0 BRI st B eanagelbys cross porton,

PBAitd Hbaid@alis: REmB& t8mhiead ﬁémg?é@ﬁfedtvﬁfﬂﬁh Bl FeORIrfihs of each
received wthin said | eg portions of each opening and

s apehing agksapberosoprrtiedt definige amaiachanphbprtwkerbwidpanof header
salﬁgpa [ oflheader menber termnals. 18. The
¢t 6F 8P'c|a|n115 wherei n sai d header menber

includes a pair of end walls, the end walls |ncluding
grooves that engage said connector elenents to guid
s aihe coweaior pbelain & pevhereingeid headar npakps Angledas arpairgd ‘end walls, the
T [
t glr%%n %%g%] ?&%I‘u%ﬁ ro I% r‘%fsﬂt Ijeﬁ%a[gl%e dgdgﬂn%]:?%%?émém% a%ullde said connector
p@khmﬁﬂanuhhﬁﬂﬁﬂﬂ@hhaﬁbmpIn tail portion belng of f set
froma centerline of said blade contact portion 20.
The connector of claim 16, wherein each of said header
g %5nﬁe%{05n0? Blafin i1 P ChHAEindes dr@¥ t@hdindl &il portions include

portions, the conpliant pin tail portion being offset
f compBait @it will porteons;‘ ths @buiplidrs gén @drpoatdan ppang diset franoa centerline

ai.d. base portion openings a re Hshaped,
S%@ﬁ%ﬁ?ﬁﬂwﬂgp r1ﬁﬁlrtlons of opposing pairs of
contacts being disposed in angled, opposing corners of

sai d H-shaped openi ngs. i o
The connector of claim 16, wherein each of said header member terminals include a

compliant pin tail portions, the compliant pin tail portion being offset from a centerline
of said blade contact portion, and said header member base portion openings a re H-
shaped, the compliant pin portions of opposing pairs of contacts being disposed in

angled, opposing corners of said H-shaped openings.
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