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FI WD 2006/ 091595 PCT/ US2006/ 006110 DI FFERENTI AL
S| GNAL CONNECTOR W TH WAFER- STYLE CONSTRUCTI ON
Background O The Invention This invention relates

r to high speed connectors that are used as
‘%@E@F@%%%& stacked receptacl e connectors, ahGTfH5p16/006110
particularly, to connectors utilizing insert waf ers
that incorporate differential signal term nals which
are positioned al ongsi de each other where they 5

ﬂln“t?e connector' ._aEIS g'sﬁ:iﬂi EBE @Q:&qTON

prlnted circuit board. Electrlcal connectors are wel |

Baﬂﬁﬂmnxdilﬁﬁﬂghnsﬂ_@n ordinary skill in the electronic
Z]{hé Jtnycle:%hg ?@?ta%%%ﬁéraﬁ ltd ﬁgil gpe%&%b %%gm%ef%e% ﬁs vertically
stackedDRlcajtadslconhe@ohs ganfi miodé pafumlmﬂ:;u itd cctmneatd's ufilizing trisert ivagys that

I h t [
oo B L S5 o S Y gD e e

appear'ift lcllle%l%ﬁecﬁ)‘? RRBEHAE 501%53%@!' Wilibicath burhd A @isdianil Bortlons for joining
manufacture and 1nstall onto printed circuit boards.

to a printeditcin heatd.or used i n high-speed applications,

osstal k t hat |
SRR chmsRBliEutl i bR LB B B GRBdhic ars
generaﬂ§ raablidetiesssbyt width M@iﬁl@@ elgﬁalgjaﬁis san e emhﬁdé@mm@btamed
gnal pair is a r.of termnals or other conductor
from eqaiodtcgat o B hoeg sgHeEt 0 BoB o TGOS B
syste %ﬁ@%t@ﬁ%oﬁh%nﬁnﬁm%@%@a Ohalfifif RIIHIE SomREBAirhérke difficult to design,

the voltage on one conductor of a
nmmﬁﬁﬁtmenénmwawmmmmmw¢mﬂ%ﬂbaﬁ95given instant, the sane

nclé)%rﬁgcfm &18%& LinT %ossp' tLAcf" aaj%ﬁkzﬁfo'n& Yeros kttﬁzﬁ iy %Letl?&)eoc@\ﬂ between

ereﬁtla pair therefore is

closel}aélﬁlcﬁﬂ BlgB-sheedasigrial putisntas bk cadubddrisy, ushigehff@mw@lﬁage ofgnals. A
whi ch are capacjtivel nd j nduct.i vel ed to each
Ciforcp N EP AL 8 BARK ObIETHIER O AL e e RUPIR fey 1 bt

nelthetsbtg@él{w@@dnﬁﬁct&% iVRlgkoud ok RifEARBRERAI0RafHRE the voltage on one
differential pair on another can be significantl

y
conducted uﬁ:ae@iffﬁzfen‘aal@@@ db. g @i i op luaptat, (tag sagierpfenitpdees ut opposite polarity
e ren pd.an Jae
as the gglﬁ % 6]:{1 X t% 1 cgﬁcguc e f‘lg %heﬂr‘t]e enBFchéﬁrqﬁggiﬁgé 1\.‘,"E§aﬂoé toa
transnﬁ%ﬁkﬁiﬂﬁie@ﬂﬁ cohdwtved dfavhich &t ealmniiwa]ly apdimduatsrebf cg)@pled &g each

hi el d. bet ween t hem nt.i al na
oher Qg ls Qoo B0k 05 LS| T D DI SRS Lo
dlﬁer%%g i od a?ﬁo %tt%rﬁgnflﬁlfanﬁy FAARE 6L PFoddpadundipMes (6 other fixed-

erentla signal pair between devices or circujt
voltagooafertsce 18nd) és pravidedbeiwesghe pandvaoe otiprs digferopiiapay and the

condug?olrscﬁc Bno %Slalf )aféjrgpfj al é)g].r RE % i8¢ s%ﬂ:ﬂc?%eé’ﬁotﬁaﬁﬁ ion for a

use as a Ug connect or,
aRke @@ ned! fsfoprigmtd r@diumes giriadst P mapam’nrv@y gmxpta@c;:pg:ﬁucgq;s and it

is 1m§9?tg%tr‘%g§gqrgr§§£gr:t:‘qgtqg}i ? tei h' %igrte?][ pai, eé&%e)gdae%%eg%r circuit boards
to mafntin Q%Jjagﬁ% Qfupithgt {Wﬁeﬁ alcBEH8RE B usfifo phbede drh@ige conneotlon for a

conne IS I'ns ed onto a circuit board,
cireuit board or is used as a plug connector, arranging differential signal pairs in a connector so

that they are alongside each other and next to each other on the same side of a circuit board can
cause the connector width to increase, but when the connector is installed onto a circuit board,

connector width should be minimized.
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connector w dth should be m nimzed. WO 2006/ 091595

PCT/ US2006/ 006110 Sunmary OF The Invention It is
therefore a general object of the present invention to
W 8wisdeises ci rcuit board connector which proyiceRs2dE606110
or nore receptacle connector, each of which wll

accept the edge connector of a circuit board or I|ike

SummdfY 0F The Inféiolier obj ect of the present invention is
0 provide a stacked receptacle connector, each.
ritisdhureforeen ganengh pleipetwf the parsem iwseHewtodip ide epirquifboard
i gnal [ Ye ]
connecy e BRvIoBs ook P ey bR, AR BRI acocet b cdee
connedidraif aenabik bsardof fley demiccal signal pairs to be installed
into a %pnnector body usjng individual inserts

[ in t@e h
ARG ObIRST e PresRIh ISFIUIRRIL I BrQViflet sipgkoaFsroRiady cprpector, eac

recept RALHGA AREmEReR: ﬁfffe‘fﬁlitiﬁlhsi@aﬁgaiéo al  ows ground
pl anes to be provided between each wafer insert in an

eYictonptheisoiert obta gresent invisnfis iatp Prarige heteckssjreeptaglie coprector
esent invention.i 0. Pr QV] - t -0 . i
R i S
in the foRgUWfaalere cheusl wigcvis kélativelodabypoty rhariuichoe ambasch yf whikkealso
cavity accommodating a plurality of term nal siﬁga
%connector

allows giepngirdange ta & pROWAP bstwesmyeach waleh RsEThin AR SRcorap

housin af ers, each wafer supporting a plurality of
onductive termnals, the termnals having contact
panstharmbject af the present orventimnds teaetyvide p epmngetor for use in high speed

. I .nterconnectin e _cont act. i) j . .
onic S RERSEHP B P AP PRt gy
cavity BBEImrRddatiig a hRtalitp af Rrminel signabaidedowidttimtitieg insertwindles form of

. sides arranged verticaJIg;for r gadsi de %@agitl%Fh.'
thin WSt PacHgvale HAPHRAE PUBIPEFORHY® TR g rpppals having
contact@gbﬂﬁﬁé} lttaigﬁ; 55y an@ B Pp s inlRbhndting 146 coht@iahd tail portions

rm na 0

y and tai’l” portions bei ng 20 bent and . i
together, flzetigrabuningly beingdéspesed 6o theamortnf thy tgimipals aeprigaipd with theix
., are arranged..i «1Q- Aorle di
ot B LB SR S IR s
termifsEi8 @ffacdn v@lkrs, and b Smalbpat efthelgigenl comivet baly and tail pations being

h high C i i al. Si k _
bent oot SO G0 RTS8 A TBCBa e cABS-edee
mm%ﬁ@gt%@tgmﬁ@&gﬂb&ﬁoﬁé)r m of insulative wafers, two

e

rs wth conductive signal term nal being assenbl ed .
25titl enathérerbjac of e present inyaationtis foirasde agapectasios pen Yyith high

nd t wafers that G j [ - gLeu that preferabl
ot SRt AL 5 10y BB o ottty
take (Bd @halof ireunkinalvafikss enbivyletsovilr awnildaive sighetemieal einpatsembled

term nal arrangenents that .fl ank the signal term nal..
togethes KsioBN. ., S gHEteERg AN aTer S AR QG #5fponh SuPre
gro %qgﬁmﬁ‘i}fbéﬂé g1 blofiods QiesrdR sidPlern@iRgl assembly to provide
unterm nati1 on portions that are arranged' I n .
refereackggrotnnd edgimabarchagements that flank the signal terminal assembly, the signal
terminals having contact portion that are arranged in side-by-side order and termination portions
that are arranged in edge-to-edge order.
A still further object of the present invention is to provide a unique circuit board layout
for accommodating the tail ﬁortions of connectors of the structure described above, which circuit

board layout facilities the high speed operation of connectors of the invention.
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30 A still further object of the present invention is

to provide a unique circuit board |ayout for

accommodating the tail portions of connectors of t he

vt BaaGhoises descri bed above, which circuit bogp ff%btmm

facilities the high speed operation of connectors 0

the invention. -2 WD 2006/ 091595 PCT/ US2006/ 006110

YeLy aﬁgmé ec? B @6 réd éntgﬁ\@n%%ﬁgﬁrohaéfﬁﬁfrﬁﬁf‘bda?d $@h a particular
e a

provi Ircult oar rticular arrangenent
arrang@fertt pAress theh entenbathe mghhpeeﬂutxghs:mp@@dahlhwsﬁrﬂmoonﬁctors of the

abilitjes of e, con ors of, the . inventi,on
imveni 3y (B WO TP S 1 o SRt st
througB XbRE HisPéhell & Aewdtil tigrd, tHRHIRUE HoMseRingi 8R0gdn | hljbaﬁbrn such that
circuit board, the through hol es belng arranged in

a pluralisit efegrpunsifedes PREPMB2S 27PN pﬁﬂlﬁegﬁnm snBLiFRFes: @@swhwh the
f frercent n
s REATRERE AR by bl S IRN AR ol WA
throughthokes faﬁmtged il Bk vithinmeperimetehddfined Uy fhicerantlithougl yied
arr ed inline within a met er

dﬁ{qsqﬁ ?}g oi)éecésr %ﬁﬂedprgﬁp‘blaw%ﬂ% pLg gccgwggr IW AL %f the structure

of the RRERTIDS 08orinBEtoPlsGS@ A edi viVEM ihdilhtidE Bo@Rg O Has heslohyiore
way of the structure of the invention. A connectqr is
receptpmopdrtdens, epchrpf zhichnis emmbhe@éawemmgﬁgcaf%%&ge A gtheypmppr blade

pOl'thIrlT?f fn c?;ugl ﬁg gf&;t’?&hg 889%5 iuﬁﬂ? gclilroﬁfc d%g&yh% 1kcir %Qﬁ_&&u@e The

g a car er siml
receptaxms tommato;fs od theappasion (nebide alphmahtja ofigiis o d.lfﬁmnha]mgrahtenmnals

ectroni c or opto-el ect Ih
and th (SRR BPERE SR PR PEUBIRS B BREFSRe G Bl Fairs
along B &8erRbf BlefcbBRRR:] Al sebgnahily edgdicoatied alofgalrenitning extent of

term nal s have a unique structure which pernits them
thecob@CmroadS| de coupled in pairs along one extent of the

t
r emal m i esai?g ﬁ}élﬂ%ﬁ G dadby %&Pﬁ%@%’c@ld@@% ¥ designated as

the” connector. Miltip
ca:tlymg‘lﬁl%teﬁtldrs@xafso\hl ﬂasjregtxd,ahultlplﬂ differential sighal teﬂi@!nﬂbﬁﬂérs are

eSS0 S, TSN e L o) PPl PR The o

termirta® {3t &l préfRiabs Pifed HHRPOS intdlerigAgiag hilnes, bﬂd 1lh\i mrma‘falsrof each

that may be inserted into the connect 0{ The d
differesitighsignal pair piersarced spet fromgaghy hetin p pyrafle bi’%ﬁ if Ggried on

from %1?#%@?@% ?@g{tﬂ Spﬁioﬁﬁwﬂ tGe tetinfHalBd S ﬁ%ﬁ‘tlcﬁ@%‘a ?e@atlon near the

gnal pair Are spaced apart from each
tailpc&tldstsrofiﬂmtanmaa]m lel fashion. This is carried on from

mi cont act_port ear . X
t 3? Fndﬁ:%r ﬂ&%iﬁg%?;qrpg}? Ll éLg;quocaa/ It%@rp%gygrrb{éﬁhqﬁpwu supporting
insertRP4dr s0 figat Heytth@ AbBEITONRESes nbAewhlré fiernentinga IboSy gortibns end and

term nal s conductors have their aths r ot at in the a ,
thlstlsnpﬁsndﬂ intg the tesminal il perioss Tt £ pigyel ﬁwﬁ%&@%e m a line

and de p{ﬁ'g gﬂ{;art gné ﬁ%n%@%&%;@g g Q?Q’Déezﬁ@ﬁtt P fSs B&GoR Rk

nds 1nto rmnal tail portlons
termﬂahslﬁlay tilmgs igeadak coeplivignbing tlwnéalhpwranwdlbmoadﬂdb peupdipg along
are spaced apart along that line in an edge-to-edge
their ggntach POT#PD8hi s fashi on, the

The halves of the signal terminal wafer inserts have serrated-style bases on which are
formed alternating projections and recesses, with the projections of the first of the two insert
wafer halves being received within the recesses of the second of the two signal insert wafer

halves and vice-versa. Tn this manner the terminal tails portions are easily arranged in a line in
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term nals may engage in edge coupling along their tai
portions and broadsi de coupling along their contact
and body portions. The hal ves of the signal term na
wehakobmeerts have serrated-style bases on “ﬁh?ﬁmﬁﬁﬁmmnm
30 fornmed alternating projections and recesses
the projections of the first of the two insert wafer

the ed RtV g ggmggsﬁﬁﬁgﬁgﬁg within the recesses of the
Secon the two signal insert wafer halves and
vAd@tlv@& gaert waferhirs pravided and fre arrengeil pnspaces frevigest hatwers the

. re.eas arranged |
signal S BB B e 0 il =gl e AR i R
insert dVafRYEo isdlik §ipanatartiebRrdughvaicatghalan e Tha Kbﬁi@tﬁfﬂh&ﬁﬂ@nal and
arranged i n spaces _provi ded between the nal

groung [ TFHNALINs A E RS ar e ditisiegt 1ors depolpizefae ]&F%W S aaf dae connector
1 th@comnnector

sous G5l S0 003k B0 Nl gL

housn‘rmhgh:t @dm‘ateﬁhe reeiynalgramd t@mglabmmﬂ welier hikbwispghe connector

o 8 e e S e i
receivir@ oy AdrohiiS @ rhinWe £ Sand ekl toenihdl Skt is&ﬁh iH¢ Of @Bceiving only a

portion of the connector housing that is ded| cated to
signaltesgna) avafer g¥s6WRY- t er mi nal i nsert wafer. Likewi se, the

c ?P&:@ %&)Sthew&l@ ?eg'tn.gesf 8 Wiot hordhd ﬁr@ge’ﬁ’ﬂ frvention will be clearly

er-recel vi t hat a ground wafer slot is
understaqrtibtoagio b comsactﬂeatmmmg t@dbljrovang dgeited deeariptionl waf er and
a signal termnal slot is capable of receiving only a
10 signal term nal wafer assenbly. These and ot her
Brief DRE@fition dmwaﬁwﬂgﬁ advant ages of the pr esent
I nvention w || ear“y under st oo E é%
C BTGP RRER OLHS GPSOREON.oF FIShgeR ik B B eeT&t e diEings; iggvhich:
Bﬁi@fl iDg ?gﬂ's%&hlvg Qleg Eh:%mgcﬁ‘l”tlﬁgﬁ cbﬁbtﬁleﬁd %Mc%ﬁaﬁcfe with the
this des tion erences w Il be nade to the
princlﬁreamﬁhggxesemulmmcbn 15 FIG 1 |s a perspective view
connector. that i con n r dan | :
© RIS 153 it SR oS PRR G Rk, 7 REF RRRARE Galtibidos, vin

all buP@k&RRckiwiderY kanovell ﬁtolﬁethe ﬁmim fothe obnrdebiGr fok clarisgk en
fromthe rear there three i.nsert

th byt
WG SIS eHBIER VA ORGP FONCT b S TEORHBGES /Y ustating
four ggélﬂ'@'t%?ﬁniﬁ %valf s fh PiSGhHORMhe HitE W OF tHehBnk@P R6HDg;

en romthe rear and illustrating 20
f GG tglscbhemamesemamal vwwgeFlG Ralfus illnstrating) thees signglipmming] gosert
|nt}eelr|or of .the con tor FIG 4 is the sane

wafers g plpcs YTy ﬂ’@\ﬁltggoﬁ %pm%c ?rsmfl‘%{lj%’t rating three

SiFI6 A istiey Raliew BSEIC. 4, @t\i‘mfs&ﬁtmgl one of dedhiet tighal t¢chdnal inserts

interior of the connector housing; FIL.G 5 | thg@f a'TiE it
partially dmplaes ipftley caamedion houping 8¢tvasn g aél?ém% gItOHE waler inserts

and 11%33@%@{ o @n@ﬁeﬂﬁﬁﬁﬁgé‘c wafers aligned with their respective openings in the

connector housing;

FIG. 6 is the same view as FIG. 3, with the ground terminal insert wafers removed to
illustrate the interior of the connector housing;

FIG. 7 is a perspective view of a set of terminals used in a signal terminal insert wafer
used in the connector of FIG. 1;

FIG. 7A is a perspective view of a set of terminals used in a ground terminal insert wafer
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partially in place in the connector housing between

two adj oining ground termnal wafer inserts 25 and
illustrating two signal termnal insert wafers aligned
WolRodiagdes respective openings in the connecyQfusaoc/o
housing; FIG 6 is the sane view as FIG 3, V\nﬁ tﬂe/ 06110

ground termnal insert wafers renoved to illustrate

used ib B8 doRtRfdr- QF FRE. 1t he connector housing; FIG 7 is a
perspective view of a set of terminals used in a

sFifhalis & pempactive vinwef twovsdieof sigd8l tasaidals withhesudasive bedyoportions

f, FIG 1..FIlG .7A is.a perspective view of a set of
moldef i 84, R R BERG RB IHh Y YRG! RaranY:
VA 0065 G215 vieTdsUSB0 0 GO 0k dAing Mgt ol siprih@rminal insert wafer
connector of FIG 1; FIG 8 is a P_ers ective view of
halves ageemafledstoggtherite foym & dngle pignal texming! insativaierive body

PRId, I9BNS theMihd $vF GTAOY L bt BI04 aﬁ(%%itﬂegbét{&g?@ﬂﬁé itzhdlRerminal
to each other for subsequent assenbly; F 9A IS the
insert safiee tvillesrasthe laligniBent bfitheisighalgenranal tejlstabvag tthwobaiognedges of the

. termnal insert wafer 5 halves assenbled together to
signalgespnal MSPIWAIEIS | gnal terminal insert wafer: FIG 9B is

t PRG. 98R8s ¥ be¥pafvEliew I fdiinal @keRalaldadnidieo oGt Putdkd by
the signal termnal insert wafer to illustrate the
two geplindtprsingl igpert Wefewi gnal ternminal tails along the

b . : Al L _
g O Ll
10B avgfndieditogtiret toforklaGingle figrmhicadnmingionditt wo gr ound

terminal. i t wafers;,C FIG 10B.is. i f
L FIC g ing B5tiorh ot gt e gl s oo, MRGE Pectiet 1E 10
illustr@findthSoriedtat (R 288 $500H Fhd @1 Ftélﬁeﬁs $fahd RERnalsSIf 0@ sgnal and

signhal transmssion unit; F |OC is a bottom plan
groungtewing] inspréweleryyl e signal ternminal wafer insert of

Fi; i Latirng: d ' :
FHD 4 (R AR ) A R i e
connettorgefdli@dl;t ermi nal insert wafers; FIG 11 is a top

p i.ew of. a circuit bogard la egh i.n.. -

C Pk Fofed 5 L ongR Agtrishe Blo. i citubhriag e s of o nt
pad si§e Pehiap §e0zdehdplnd/apd ofthe@irp@t boadoFICFI G 11,

Illustrating the use of an anti - Pad_ s]téj%e gp%g@wq [ ﬂ )

a Fifp diriappripigcd dgfel visw afp@oionofifhe ogauf Bopf ORI 1qtllustrating

- ol SAHIE 0B LR donVih@WoR buiBibROGE hRRviR!

momgﬁ%g@ﬁpé%%tm%{)ar d % Fffl G 011, ]‘i I0 ustr gt I ng anot her
connegtooiithppasemt inpetionand si gnal trace route out

¢ %Tét {ﬁgtalpgrgpgc lvg \aflkélweoffag LitdRate \é\/lm%gdiment of a connector constructed in
accordance with the principles of the present invention , but having only a single card-receiving,
or mating slot for mating with an opposing connector;

FIG. 15 is a view of the connector of FIG.14, taken from the rear;

FIG. 16 is the same view as FIG. 15, but with the connector and its terminal assemblies
removed from the circuit board and with a signal terminal assembly sown partially removed
from the connector for clarity;

FIG. 17 is a perspective view of a signal terminal assembly used in the connector of FIG.
14,

FIG. 18 is the same view as FIG. 17, but with the signal terminal assembly halves
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connectors of the present invention. CFIG 14 is a
perspective view of an alternate enbodi nent of a
connector constructed in accordance with the
Rd Redples of the present invention, but havi I
Si ngfe card-receiving, 25 or mating sl ot for&%ﬁﬁ%ﬂ%ﬁmﬁﬁm
W th an opp05| ng connector; FIG 15 is a view of the
r FIG 14, taken from the rear; FIG 16 is
removteﬁgorcaﬁ@y as FIG 15, but with the connector and
FIG. 15tiSa bﬁm-m&t teASiagNBtd @Sonelof the\seghal £ omindl Reseaiblchbl¥es of FIG. 17.
board and with a signal term nal assenbly sown
~partially renoved fromthe connector for clarity; 30
: A REPSRESEY ¥Sandadhetf @ signal term nal
Detailell Des zﬁo}& |P§ he connect o? of FIG 14; FIG 18 is
t Refesamrgenow ©\F1as],Bha® iskhowhatperspachive hiewsif gwannep@r P theat is

assenbl alves, =5 WO. 91595  PCT/ US20Q06/ 006
constig R YRR E PR S PERHICE ot PP BT P pOpRgs: 10 as
top sutf@édn Nalfrodsfde | Ml a%ﬁtoxﬁfsuﬁfﬁt% 191 00 dft drdirighnsitie asBeehbyfaces, 18

hal ves of FIG . ai |l ed Descr.i p&ll on of the
and 2(br A @#rrl@oﬁem@dﬁnbﬁh%m@%?lﬂorf@oqﬁ&ﬁe & W@eced?m%eﬁﬁé?ﬁ@)ns 17 and
19 dls§§seﬁl?ﬂé%’bnqn&%lﬁa?§ Eﬁéﬁ?ﬁé%bﬁf”d@fmeaol ol %8&&&011@1&? B@Insbﬁed and by
constructed i n accordance wt e principles of
whichpdletiéosd siprpleceni berarriBi éo mxmmded)from@t divgwit hoard d)b tcswhlﬁ:htl@ base
12, a.front face 14, a bottom surf ace 16 .and | eft
comefiofyif i Apaceenf; Mot BEDE! B S 0 e Bt IR
attachBREAs R cohkactot, méAgpGRAMEE btichdDtof d @ittt bear@ bl aseahyef through
receptacl e port ions 17 and, 19 d| sposed. t hereon into
hole i 81t a5 elansribelona pg sherey inibe sROBTIIGR! deBISHEE SPmRUAR! pins.

bl @glg{ ko ﬂ@@ﬂasb»’rear%ée% ShRALS iHoHn n5dr8 e@hﬁy £3NGDE, which is a

carri to or extended froma circuit board 13 to
perspw’hwe met\m@? thasmnedonifedtfdc. 1.dut teken frere Heeteartheseof and looking into

at thed' eCt %ge c%%ne%:@qri ﬁ@(i {n%% ﬁ-lte hgﬁ g5 nﬁt@:r? gh\‘?ityazs of the conﬁector 10. At

comy connec meani
the leﬁtha!u§ sidk "oﬁﬁh'@ @ehr Fde QZ @f ﬂiéu:bimdatm housing, theserse si‘fovmh;hma géparate

ole pins, that as I a| ned bel ow, gl %’l“
insoriomalirs, O Vg a6t Sl ie B TBETeaRR M S IR B AREED S
1d611t1%|e§ g?r g&’érfﬁ‘ce;ﬁ@x%ﬁeﬁ 96€ A2 Qesc%b&fﬁoiesfuﬁfgé’lﬁ‘\w NE ghs6it Qafekyare of two

I's a perspective view of the
typescmgmendi iser] Qafsf 24 @ a Signabirtsert shekon 26 parhite ﬁ@erl%lac?sed upon the type

ereof and.l.0oki ng i,nt aGEw of
Ofs@la]é t@gﬁﬁecé‘frbeld%gﬁlae ct]t‘;?’ & %m%ﬁ o]%lvlglg% it olﬁl cavgfthS 5\ sigaal
inserOatbh® 1RemReed &ﬁ'rylﬁuluﬁlte signAkesigrafs] am‘ép’atdlcstlad]e pﬁ‘hstolﬁ differential
rear face 22 of the connector houscl1 there are

sgualydo SLoSEHeeHt BAEF (SEFEORAH B SomTBHEN BTOngiT Gifrapigind PAses on e
cucuit%g% éﬁiﬁ?tg %EE% d‘f Efv%ﬁ%gﬁ? oTHAE §idhal 24y op%ﬁ&d% AEfera@kiavdidaty,

reference nuner al As descri bed
nomehef prefeyret embmnmn@futm@mnem@ngus@m@dmad@ fignal insert wafer 26 is

installed between two ground insert wafers 24 as shown in FIG. 2. In this manner, the

differential signal terminals of each pair may be maintained and directed within the insert wafer
26, but they are flanked by ground terminals that provide close ground paths that somewhat
surround the signal pairs. This structure assists in providing maximum shielding of the signal
insert wafer 26 and results in a reduction of EMI and signal cross talk and skew with or by other
sipnal insert wafers that are present in the connector 10.

FIG. 3 is a sectional view of the connector 10 of FIG. 1, taken from the rear 22 of the
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types: a ground insert wafer 24 and a signal insert
waf er 26 and the type is based upon the type 20 of
signals that are carried by the conductive termnals

Wb 8@ E the insert wafers. A signal |nser1; 606006110
is intended to carry multiple signal signals,

particularly, pairs of differential signals. Aground

conneb s €6 sna/ﬂhgfag'ng R RREE thrhBaPRSGPRAE AR néta}fa%thﬁ{ the interior

nor e groun nes-on the ~circuit oar

of ﬂletcanrmcm lheusmg dnddlee mg@immw sjp‘taimemeé bpesedtht ground terminal
fer In.the.

:
imsert PREERE R ¢t BRSO S B AL R e e G e P e P fnsered

in plagd Asscand® skdtsih b 3] emtdm&"gﬁém 1ﬂ§eﬁlﬁb[?d1'eﬂs Q$ Qe ANRIpBES signal tail
24 as shown in FIG 2. In IS manner,

pins 4githat praent figm Be fekom edged 94 P%chcﬁoweweﬁamferr%&wn% are co-linear
o TR BB ANE 6L 05! bl L8 18Pk Y S 3y e 22

connecioo $@ agshomwndn FES. I”ﬂs butheith theesignalt walSiinseols 24 ifshdled imynthle

comne L 41kg 0y ot itiTaee Pl ool B 5P Seshive comptint

pin taﬂé"4éﬁthﬁt3ﬂ'dj‘eht e @He Yebdbmaee &7 SNALh Sk nsbAafANd aRKEMe same
or' by other 30 signal insert wafers that are

hnealmr@géhp cprivge connector 10. FIG 3 is a sectional

R R i

wafers D6 patibiby 1n];ﬂacannithelcbmr$t1maﬂﬁ) bgwhauiwogrpumdg (e flankiag) ground

sert 4 |ns all ed he interi of e
B P AT BT e e g s SR s SLAE
dﬁetérﬁh@fgﬁﬂ%@ Ghdp eHeyReNbd d6iIEmedRdl they thtinedrreshdh@RiptpryRt BoStions
FIG 4, illustrates the sane view with_ the signal

within e faterer Garise? ofthe erweder hoysiag { @qBY W%Eé@él%we%hmseﬂs 26

oonb 83y U 1 SR S SR OARA, bty

wafertshe ahd ptooml ﬁdgewél%r gdbtseddie cgnm:tatmd 10 trsb?r ¢f swaila rcoﬁélspamﬂng

A TN

1115&1't21~2?af£if slot@@ BIRETaDing 4 Qipas! 1SRG insBrt FlaGr 11'3.‘0 alpogition that i Héﬁ@lated
ignal wafer inserts 26 installed into the _connector

for a as@uniﬁeu@m@}ﬂ@sqgmfﬁ@s flptern dBisspeeds Up pHemEly gRd repair of the
connéc §5fth¥"?rfv%ﬁ1§?126rh% nl BHRiRPIRL @9fers a% Bt fodd s Mo (FIG. 3) that

proj ect e bottom edge 47 of each sign
are fonmscbalbngvan‘least Bu Mfauragaftﬂmn’emnec&rﬁy R5 néthandnngeior hfl’lts‘rmg 10, while

o551 WD e e B d Ml e
betwdba RS S0t3600aThd RMights dMhPiAGe andgrbile] BNt Tma}rQeversed if

bet ween two adjoining (or fl ank| ng%h ground term n?
desirgdn that is thrasignad inpart wifees @n@ﬁ made fdler thagfhe graung gnsgif grafgspand the

ff t h ht
housilf QU3 BRI S ellimenl [ B ET 17 OS50
c HIGe6 dotidi Sﬂfgle pre&aerFI@o?s mnthdhs grbBndvietrhinal ingeat wafers 21t egmoved for
.cavity 25 of connect mal tin
clritg Syprdte Gl Srale G eRon S hie famrier Sateme 0 sl
showh{,@:r,saeﬁntseri"@fﬁ%f &te%ﬁo@aﬂi afhg%@lﬁtnm #itis foaned sRertd thd®@nnector 10

S|gna I nsert
housing and which runs horizentally between the stacked receptacles 17 and 19 (FIG. 1) into

which a cireuit board, device or connector can be inserted. This rib 27 is sized and structured so

that the retention clip 29 that is formed as part of each insert wafer 24 and 26 engages the
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waf er slot and ground insert wafer slots of the

connector 10 to be of simlar corresponding heights,

the possibility of incorrectly installing a ground

h@ﬁﬁ&hw er 24 (taller) into a signal inser

sl ot or o% installing a signal terninal |nserécﬁﬁipg%mOM10

into a p03|t|on that is designated 20 for a ground

I IS I 4 Thi eeds. U

ahgm‘ﬁésrﬁ g’bn,g? am'.‘i ﬁczl% %he énse v*afPtr?,' ng aI%H Oﬁég?eocro%m% &3 pf’ug Brnectors
{not sl_lcmn@mte mﬁaﬂeﬂ[hﬁo gﬁ@tﬁﬁd)vhdéfrﬁmﬁm cdnﬁSc&diﬁhdﬁﬁﬁQﬂB Aﬂﬁtifnheﬂly, the

i nt slot 100 (FIG 3).tha re fornmed_al gng at .
conneﬁf@ag?usawel s THeY -RePPBPsifefFides Pété? %m%?? y7:28elpde g plurality of
seconBRYIR&H0L, HRHSF Rflich QeceiBi &rge&)ﬁtﬁ@re%énﬁeﬁl ln,hﬁsezgrﬂf@@é signal and the

insert waters fit against the intervening
grounﬁ dmsert méers_% 2l6h dthe tarwinalsy a:mgelameﬂ évelmemay imhsile ottentib@®arbs 104

that e%r%]:g% é hetl % gtetg gagqectehvg%g SO%P’étﬁé%:oq\f@ggf Ifousmﬁ 10.
WafseEFotR Bbdi@ B ae: 6f&11ﬂf@éntiah§1§hdl§"@:l EiediftthohldsR bther device
wafers and the housing nod] fied to accomodate this

requirgs PEpadRters terrayy eeidiiqrntiaksignal with adiscopflystorgarmying gn equal
but o@aﬁtcﬁ% A sleRAIL R ha{en Sﬁlﬁén MWegRNRd ?&e%tﬁﬂ@é’ £0hrf190 are bzogh used to

ty 1n order to illustrate the interior cavity
providsef diffeventéd migoelt connebfor) dhegiatrg obside-by-eide Idgffer@m@l/alglgl eonductors n

ral et t i on_an n '
ceen oty HERto e e OnBkieas bR et f g g 3 o
whichMk Gcﬁhlkbtﬁﬁlﬁlﬁfalﬁéﬁﬂﬂ afl"he}feﬂ@ﬁi; e tertib &c@hﬂﬁ‘dﬂ&& the attachment of many
receptacles 17 and 19 (FIG 1) into ich a circu

differpsigt egnad @oicBOBbCIoR Mesptatle é%ﬁndoféowgweé&f thetiokOmirgpeptacte 17
in th 1d{hﬁ3fsfﬁezc%q?@d?& 1t i gtf%&f#iaﬁé?gnaﬁ EQI'S r%@ﬁdé{ﬁﬁ) QB @Ebp%!clepl’i and

ornmed’ as part of eac ert wafer
19 neQ(& iehy é@wed’ hESOIIYth\@nMBGﬁG)@ EG g6t PeTiifisa0nbions mmeotlons from

27.an fer
the c‘?“ﬁ‘e‘tq n[8 ﬁ]ﬁe %Jt%‘}t b9 gég pﬁ rﬁnoéli? orac\ﬁﬁl %det% gg %ﬁ%% &5hown
in FIGr ®©0, Wﬁ%&l@@cdnﬂécﬁoﬂ@dnéeﬂﬁhi&dlﬂbbﬂﬂl 18 hﬁ;t@ﬁmﬁéﬁtﬁ@fo 51de” where a

hou5| ng 10. Addi t| onal ly, the ct ho
circutirhgard ouldsdareried gyt gae b ReEPREIGAgR L P @?te hals contactaa

i él&ﬁsntaslﬁh%ﬁlcir&ﬂt@fd gcondary slots 102, each of
OPPO l@%:ch recei ves edges of ed?he retention clips 29 of the

sifj@al 1seam¢rstphet1\@ wuﬁﬂjset oisgnal igefispls 204, 282 ghat Jygaused in a signal
db
term1BaSllrxgs§1 er ZZ?fhog %121( e‘ﬁ%lﬁ%gm? HF ’[i’l G%B:}E %lnl,\l)F agélg ;ﬁGr ’?Iﬂ%‘ gﬂo% the

relativ@pabitival of tiecabrehRAt R Irdtctrﬁﬁm top2of Bédmasectha pecoftignal terminals
housi ng [ 10. As set forth ahove

261 B@ﬂﬁ%ﬁ@ﬁ@‘?n&r?alﬁx@%@g R TERTS 45 T BRS¢ ofsigael

tem%ﬁ¥?§?13 drc&q H ﬁ&eﬁl‘é@erc QREYEh A kS il GRNBY aRNER1 is comprlsed of a top
erenti a gnal wth each conductor carrying a

or ougsifdeadonduptiir %@mdtaéomloamtdy comndygiol 2658, ﬁlsonﬁﬁtnéodlw?éh
t k I
cond s PR PP B MU 0 B g 48 e,

as is Sdctl@edlin BIGI®, eirhfral BATA Blonstepniakl efwnd diffepssial ngnaa‘apmhand

receptacle 17 and 19 need tQq be connect ed t
termipgh RABS bR BEP e DR AR e ATER DA B Rosg ferminals

have]cg{rész)ﬂﬁ'&h? Sit}%genhll éng REfinalk B4 Vi€l cobferafefampdatiR diff@ential

many ferential signal pai'rs fromthe
s1gndlammmﬂ:p¢lt acI e 19 and those required of the bottom

' egtel?le? erring ’&)7FIG 7, it can be seen that the terminals 261A and 261B each have a

first, or contact, portion 30 which are mirror images of each other. Together, they form a contact
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in the width of the connector 10, the differential

signal pairs provided to each receptacle 17 and 15 19

needs to be "rotated"or sonehow made of fset so that

Woeshidoi@sential signal connections from th

connector 10 to the circuit board 13 are ali SIF]CTAUSZOOGIOOGIIO

"front-to-back" or "edge-to-edge" as shown in FIG |
beam th‘ébﬁﬂ?sh‘d@% ROESE OF a pRgTBRIR R 1B iAE Hialle gﬂﬁéﬂl h3ircuit card

?&2 ! V%g tgtggtsel de% i Wwhere a cCi r%wt oar_dymogflg card)
when fds mneg@ritnetd onp pbthe mesepiclehy anddep Vg J@speiwtoamhnlﬂg 2ah4, it

e SRR A5l As ABRRTHE LSRN NG o toe o
the 1n§al§ﬁ% wofer sbgmab wWiedhit Rahdded6 s 2B be Isd%ﬁtin ae Sl,Jﬂr@dimt@oﬂlt 321is
gnal term.nal insert wafer 24 of the_ connectaors

acmalimstrhew@ﬁhe frantendee oot the fyst wafer balf Sfowaich M teaipals Weand
21 B0 P RIS R0 A o
36 whiethatht teuainabzﬁi@pturﬁscdovxmmdﬂy toplaat the botsmz edge 4@ the 51gna.1 insert

e termnals 26 i o
waterghge £bt Bt abuienar oIty gHE R PR Mo nd fminat i
formed8dio a8 “ERAPT AT @k t@efveﬂ 1WA 2s SHovUtSh e tHeonsis OFIR 6 1A order

and a lower or inside conductor 261B. In one
to ensarebatithfetail portivn aigalipned Aeilinglof agippat thedetton & thggignal
tennn?a(l) EHSEIQ Wafeg fle p&n@za@f %B%gﬁ %'eﬁ!eu& frgﬂladle 9&{0"111 of'{%“gﬁ?ert 42 and
I'S seen best | , termnal 261A 1's one
can bE ﬁ]lsmeldéhtoafmmmb bdrei.rﬂfﬂ&omtho&l signal pair and
al.261B is o term.nal .of a_second and di
o RGPS = e Ferb i ot FiedB e SR et R Bt baers.
As caﬁ% k&8POB gidted trhfiue aehided comipliaad tail GineUH &las afézéleamcamy and
cooperatively define the differential 30 si
mechpripaty sannestedtogetier ps a pipgle ppif-n ghe %Olmddem?ﬂalﬁﬂ S&'lawn BRFIG. 74
exten? %%Hlt 8 filesd £ AR %voglgjeélt %h‘épt%éé Bo&aGhnA39€ The pround
or “‘contact, portion 30 which are mirror inages
termind] sBavahindfer A p‘fmgéstsha ns,olattllnggm‘uod mage boweerctignal gafppinserts
006/ 091595 PCT/ US2006/ 006110 beam pair that wl |l
installqcipfg Ty 2opned Wyge of a pl ug connector mating bl ade

(tr@isgah Em sPecEivé Gléit of €l 16hh haWBEthai haltesup migfan wafer nisert and in
one of the receptacles 17 and 19. Wth

partiquéarf peasPesteEAieW of twaTeis pd signal tﬁg}npai%%ﬁla@&p fl}g,ﬁnsﬂfztwe body
portugrg Ak g%%ﬁ&ﬁ%d%ﬁﬁ%&@ S Q{Qtén{u'ld'lsc‘ﬁsh&% MFIE272WARY shdviih the

nsul ative waf er into which it is
ﬁgurt’m]hecﬁ@al wert avafeb @4 mmpmlnedﬁjf@le%half ﬁanlfd a®ght half 2. BAth respect

is b5 st be e front sed f
now o J].lgtthe‘%ﬁ# g'fﬂf ﬁ 31 g% %tﬁcﬂ% eI nglrs r%% ﬁﬁ? Zélg%x% po %s iextend
beyoRd fhe o8t &gk @d of mawdfmmforﬁaﬂéafhmmmﬁmealchp @;ﬂd e}mfnd:txhraﬂel to

extends "inwardly" to a second point 36 where t
the bykemrsdes 47264 she @Pﬁég%%kmw&%ﬂ%%&?é% Rt onga g the

teln%lal's%lr 40 &: M g\)aﬂisdtﬁé }ear @ﬁ aﬁ@cxﬁr eﬁeché’ %Hﬂ%ﬂhg{xbed compliant

to a third point
tails mdne'rmmgﬁahmmemmm@bmoss oif thc tmcdwaﬁqt loelvas extshé dayard ggeh other near
hat .travel s i nwardl

toward th
the 1] R 9 0 PR BAIPOE lReery el oA ¥l he
boﬁc%ggfiﬂé glgﬂﬁ%sgh%ela line of action at the bot t om of
e si gnal
Just ab%ve the bottom edge 47 of the left half 50 of the signal insert wafer24 there are a
series of notches 55 and teeth 57 (or “valleys” and “peaks™) that run most of the length of the

bottom edge 47. In particular, however, a notch 55 is formed immediately in front of the rear

-9-



10

15

20

25

30

termnal insert wafer. The conpliant pin tails 44

extend fromthe bottom of the offset 42 and can be

inserted into a circuit board through hole. FIG 7A

d/Piobéso1@s9round termnal for use in the

af orenenti oned ground insert wafers. As can %%UE%Q%WNMJO

the ground termnal includes conpliant tail pins 45

[ 2 Y, )

edgo {1\ Pl HEIFGE il o Hoter, DTRE DBRL IR s ANVIgE] Rhlers 24
bottommlrdgad 4, A tdelisS 9 BAoenddaha i§ nnnedidtely frafrontpif tie: 44 ddge fhefthe right

it | d exi ecept ac s, ot 7.and 19. round
bl 5p pd HEH S oo (ot B R P L et B g e
notchi3s A iNBENRABRIS UGt of@{cbarlelSLI oF thd 18R halfl50d WithGhd 188 and
connector 10. FIG 8 is a perspective view of the two

right hedyag$8 anth a2 aredriacdijpeathe, fisaiotoles Brang fecdy §7 afie leit halip2 engage
. . ) N ’ )
the teg}.g er 'aﬁ&'h@[ﬂ%eé %’1 %g gl%&%%{t h%fif %ﬁ’ﬁleavgoﬁ of “3t ogtg.lrféfa%e%egf@% each half

rim na e I nsulative orti1ons
to the@fther h&hisnaetdothyat esrravl, dedhgement pbinatstibe tilpalitong shidwsignal
N FIG 7). sho i the f] re,. the si al .i.nsert
termitgly 1008 oo GRHBAPO B8 "D Tperb An e PR of
termiR@lidse® afeW th respect now to just the left half 50,
it can be seen that the terninals 26 and 28 have

pdirgah baseenhaFl@& thaithe piayad ingert wefer 26 inclusgy a lefohalf SOrqnd a right
Che . . |
R R D A

madetodwabdchtiact eanatedge Tha righidmif S0 healseametige ob8reldtively flat or
term nals turn downwardly toward the rear edge, 47
Dlenci FEVIE0 (R 05 B AARCIo0H P E TS D LR GoRsE TGS the spacer

body B8 GRBihe LighiBdagles thald a PREdr Q138 i@hiifi&EDy referdRE BimBAl 4% SBoth
extend toward each other near the tail portions so,

bodias hae 4 frettomBgdgerdT asavadt astatiéon” gdgd He Thgitear fgcatvyis feppidered to be

w . that is p t; | itd f#om edge 47.

v B S00Y oind 0o AL 5 O Bk e
hattfe 1&thiedls ddptetai igFaG. 7 neehiougladaeh 2Athe et lealfiF®ang! the right half 52
ser.i es of notches 55 r&gyteeth 57 (o

r." l.ey.s',. and_ .
and eGSR X RAIoR 9k STRLBIDY o] ROt Eh o B e eafe view as
FIG. RIS i1fbtratbdhP &k EigHAI38nmifD Wake inser@ hilodscID &l SR sisdeibladdogether
imediately in front of the rear -9 WD 2006/ 091595

to foCT Sluge 6@etloesing instgefaRdoischrbs Eer IHEIG. 98¢ theygampliant pin

.. ShAN i ' | £ . .
e 3 bk e e by L W b v
samd pdrFEAbtishawn). Stitedraldinadiiobly, the sifle-bnsido positiensrad dliffaseigiel terminals

53 of th i ght | f .52 h t he tooth.5 .
RN ST TR BT
and §Mhengﬂés€ Qan%étehhﬁl;alsi it R apinedrywhidr 34 86k i8fbotthe etdged7. The

edge 53 of the left half 50. Wien the left and 5 r%%ht .
re-artvabereant 5Dtha diffesential terpivielsdtienablgd by ditferqnh and eRRepag OBEcts 42 in the

ren il renGienest el 3t SEauBAARBeNaR S0 0 e cort o

" SRWIGOT Bid Bty gtheenit sihaleamiindialdl A 4rd 26AB a0t fired, intPHheplanar
leﬁ-isj@aﬁmqggr&}ngté; g':'{ ?}Eﬁ gﬁ%ﬁ%ﬁf egghrh%.gg gggrri]zton%ﬂ%ptigg 3-& tdl%t L fiarllds toa
vertical portion 38. Both terminals 261A and 261B are substantially co-planar, meaning that
they lie in a first plane and are adjacent to each other. The vertical portions 38 of each terminal

261A and 261B run to an offset section or segment 42, which in the left side body 63 extends the
terminals 261A and 261B upwardly from the plane in which they both lie, to a second plane that
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termnals to cone out of plane and be aligned linearly
al ong the bottom edge of the signal termnal insert
wafer. 10 It can be seen in FIG 8 that the signal

Wwesahdomeker 24 includes a left half 50 and i
e Tett hal f 52 1 nol udes a rel ati velg Fraomet

or planar insulative body 63 that is, of course, nade

is pareﬁfel & P Qfe@ﬁ%&ﬁ fﬁ‘.fﬁ %E &f Wi th-Eri&nfmmmh@éﬂd FA Bitdvth lie. Both

SO conpri a‘relatively flat or | anar
offsets #&mlmnuwémam&ydlﬁ Hagt et battomsidge 7 aifttie lsaﬁespbdwﬁm 68t where they

| ef.t b 63.,.B h the spacer body 63 and
becon:teﬁge Fe anb?}ay}m]g%‘%ﬂ etid ot lfertal?ﬂmﬁ 3%ge i dentified by
I of @ SRREaTSTRIT &le s‘ﬂ@lal ﬁ@érhwil’%r bn dieesarb fv@irals ibatticalnth terminals

edge 47 as well as a ' ge 51. The rear edge 53
261A jand ok ppepidlept fpthg sight %@rﬁé%@r hQI‘E)S?t fhsyfiedme agggwhich is

R Rt s
the setdudoiigle ie aﬂ:ithd]ﬁe pihéailséfet Thedefares@fsenadh thheighf llf, whedhfargsaot

a are entica cept ,f ut_,ver
shov it G 08 s & PGAPIge fiife Elfhpiipd S5t pane goch s
the pilt ilsiqh s bBEESoh MRe Bot@nSidgpal of @6 ApMaalsalveill Herdeldnar with
hal ves 50 and 52 assenbl ed together 20 to forma

the pia tailg|4d that griand fremihaisit lali$e mhewﬁae dyo halvespue asspmpled dogsther.
The haﬁef 5@5% %f‘thfats%%aﬁﬁ.g&’tlb ﬁ@ltm@)‘ Js?én&b?ed%égétﬁ@%ﬁf‘ﬁcﬁﬂ%d holes as

ottom’edge 47 are co-I|I near
showi GCHIGS 8 ahdhthy:y Imag be furthee cormarted pich aea figabor Whawmic welding.

Stated altern veI the side-b tlons of

dith paFRREfRre. A i, el e PR 8T Pl B ofger e
exten@f th REmSlatiNRtay | 'ffb‘ix?ﬂﬁa tl’ﬂ/ﬂf ﬁﬁneﬁﬂ aRenadelifketiito e a‘i'eﬁhlentmned

positions 62 and 54 when these sane ternin

secongliydangifigimahich gy exigagd dewpuardly pastithesboligry 9as 3@%@ Mﬂﬁf insert body.
The e;l},%%lﬁgs d&f%@l%ﬁ?% nﬁal@%]'idtrtﬁt did ’Ieﬁﬁﬁ&l‘é ha! latEl%ﬁSJ"d[‘o?iaéed fom

rent opposing offsets 42 in
each bk, i. a,nhbyrmgkﬁacdwbdpaﬂsfrmeeah dibpaschown &1 fRaPAI nser t

A d he )
S T
inserl Whter 5 @elIsRAGaNHe QRgYo-8dgesdlighmehtar ths Biyalaakinklazits 4% along the

hori zontal portion 34 that extends tgo a vyertical, .
bottop'md(gf: 47 obhe simppleyminalinsgrt avads 24 balyes Sé EI& fadA isa

pers bfatlh!e % gﬁ %}gﬁg%ﬁnseﬁ%@r ng of P 93@111&@ thdo@urbuhdAerminal

rst ane a jacent to each other
1nserk/ﬁa:ﬁetsc%l Apctatddorhe v Sheofrowaicthmting nisae I\Vafegsea%p@ﬁuleg@i@on for the

t t
et SRS B L 58RI 2 ) B2
asserH@I 3k ikerl b 960t HEin@lk a1p@a)l thnWhisebn tlie0. bid dunlbeaeert in the figure, the

second plane that -10 WO 2006/ 091595
conphigny NSOl Eh @@@@ﬂaomdéerswd sert walsT pgcogianph ik iheefgy lie alone

the s{ulné ?m%p% W?ﬁﬂf}r ?)S]:e 1 215}1 n[%l& £k Babsme %ﬁal%ﬁk@n%@é& ABOthRy are co-

I nue downwardly past the
pland¥Giite@nheddgit thebodtoni duige had lie do@thbemhyelﬁg at vvhere t hey

becone the conpli.ant arti ns 44. of
{ oF 1AL Seboarnr oh Pt Gk gt St BRRpHSiQ) . Ascambeseen
in thisﬁ?qﬂ‘ %@fs?grnalzt@rmxhﬂeﬂefoﬁﬁ@th& g o ahSanRe e otk cémers of which are

two ground terminals 45. Signal “leakage” from any one of the s1gnal pin tails 44 is minimized

because of the relatively close proximity of ground terminals 45 to which signals from the signal

pin tails are capacitively shunted. Additionally, each differential signal pair “DSP” lies within a
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5 261A and 261B except that in the right signal wafer
half 52, they lie in a third plane, which is parallel
to and displaced or offset fromthe first plane in

WO %bs/doeso1 Nal s 261A and 261B lie and the s
plane in which the pin tails lie. There are g?(g’lglgygoa(orqmo

the ri ght hal f, which are not shown, that extend t he

seomifé e P o o R0 fo Tl B IR gy
lines. Thista Hlnerdbat inde ipsky e e right qfﬁé(}xi(@ﬂmgeomaﬁc\ﬂgme inghe

o-pl apar with,10 t he |nta xtend f
embodifights SR FSB O PhE"  REreTel RO B S gt o im i
place, tp%@'&taﬂ?rfour-sﬂb@ fiiate €10 A 0CREsokplalt i @ |of kRS @itinals relative to
fer may be assenbl ed together with EOSt s. and hol es

the dlﬁefen% s\ghelicantppt@ortena pipwhaFlda JAp dsrsppvhdhe @l pagiopg gee fully
t .
tranmt%ﬁ%? ft%gneﬁe Fﬁg bg %fde%%?%ﬂ% ﬁall ﬂé@%o%&a{&ﬁ%or{rl&s%&g@agh%e (%oadmde
capacﬁﬁe bawding os@rH mdamlfefdgeto ¢dmatarraggetends tlndwimlpe:rtwnmwhsre the
.]%X\Sg% fromthe thi rg El ﬁne in a second direction to the

termi BRUREFEHER FEULEERTAA pl ane from which they extend
deyenvaudioyhBash altbigatt einbedhRA0ST thf 4 &diRedtef B0 congRitted in
body. The extensions of the left si-de term nals and

accorganghwith ipriaciples o thabrsset Everticny which vilizgsiadeuging phvith only one
oGS BREANE T AR GG 84 R00RL e pgRs up s

deﬁn&lAm et frdra kel 386.0Rgstd 319 thattre@imeofiountieg sirgmedre slervmiagtibned in this

sert fer 26 to ill.,ustrate ed
eribogFieghHEIE S o "B i OBRFOR AP0 1t T6 4 FoF g Ao in FIC.
15, the BeaP 6f the Bb:8deR: 400 Rbubdia 1~§>|11gwa§avf&ﬁ3w ihalactonsBedatesasigiinal
24 halves 50 and 52. FIG 1 QAis per spective view

inserte B 14 iemdlagivshe eaboniments explaipad ahare r‘fhezvew@f 349 legs ageries of slots
312, 32192)?@%?561%% \I}Iél\’éﬁts g&rﬁ)ﬁ'&g sfo?@fﬂ ﬁ%y bei ?fa.hd X\@é\rg?éusaf'deseﬁbed The

ground term na nsert ers
differpice\in Heights of e |sbts 3‘1@ r 3 Bhﬁatc]ﬁs dfreadifferascerin hwgh‘ferfsh%gnal and

FI.G 10 r ve of al.l r
Broun eI N ST ABS Biebiae o4 e P 31 Spls Rtk ihsor
wafe@bgg%@gv,ﬁﬂlaagm@sdhgp unlt 70. As can be seen in the

ure, the 25 conpliant pin tails 45 of the groun

t é? @i Hoillustpasesibe geaneqtors108 vitgne a1 e sighal ftﬁwepef%fiee W%fes 320
part1a®gg%l§ovi§ I?ﬁp‘?ﬁhg%a\éfygﬁ% aldthd @jébﬂd t%ﬁﬁm&lriﬁseﬁqméﬂ BAlefPinblace in

e I nse waf er 25, they are co-
the czpwhta,nﬁer \ﬂ/ﬁe}ﬁusttﬂa’&y thexignat mnmdnmmvwd‘g&a nel reniayed fromghe

om0 b b kB Y 2 e B e

with d43h Sttt BlOB&IALBERIdR VIR ks §iRME il @le Ader ERbodiniche aa@emhoéSpect to
atriangle, the other corners of which are 30 two

the copneeipreeRRtaRla9iS 045 These davainal peEdaye conach RPTARYS P, 396, body
portlcgrgl%%?ﬁgﬁl%h é?n]d tai rhghszl_’éSC% 'fﬂe%ﬁgp&ﬁ&%@gc%ﬁd Qf‘tﬁ? are aligned

OX|mty ground term nals
lengthhise, for ed@qmalgé mtmsbentm @mh bthepi Whezad the eorgact portlons 325A

s D O R K AL 20 e
325¢F gé@é%%gﬂ&%% 1 HRRIEL fihLorfab GH B-H Aathotws i BIaTRA, Wich is

I Nt erconnécting t he our ground term nals 45 by
offset fragiliman§action A-A, and preferably at an angle of 90 degrees thereto, hence the reason

why we refer to the tail portions being 90 degrees offset from the contact portions.

As shown in FIG 18, the signal terminal insert wafer 320 is formed from two engaging
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lines. This is illustrated in the inset to the right
of FIG | OC. The geonetric figure in the enbodinents
shovvn approximate a square or a rectangle and ot her
%; Ofg;gy be used in their place, preferab

our - si

figures. FIG | OC also expl ains t]g%rfng&{g(oomo
of the termnals relative to 5 the differential signal

: ac 0 in FLG sho il .
halvesgg&% éﬁ)@ Fl?ﬂ%?)%l?us&nt & set or%? tlgéaﬁe rr%%al[s ﬂgl\tvﬂta]éé E@%}E gerJ{I]ué'tal
pairs iRFI@Ngement in the contact portlons t her eof, where

br oadsi de capacitive cou%gérn%@occurs to. and

et b-adap elariemm opigspd WJ%@OW@? the
tied §
s b, 03 S SSRORS  HIEN f Fopi nclos

boundeDinna d¢eet tvaOfonntistdsoc theahghholed tiet ewritantsd taweckive ground pins

thereiry, L’h@? 2 lcgﬁﬁs?\fpﬂu{sﬁ § 08 E{g,a?ﬁi ntg a:lteP %g@ﬁ Pé%ﬁ ten ﬁ%?h\.gt% ilghé.ﬁfrm% a signal
pin to PRYAA ?&et@t@ﬁ tHiR Sedchly WAllleliNodaf thaval sighabditborelyet of differential pairs

receptacle slot 304 is defined in the front wall 306,

will bepaslp d3o mathestdiffeential denmb pet. T QerbReard pEARITEIRAT mMIImIzes
th&e FRUGLr d
s GR350 Sep 00 T ML R R o
tenmnEls@xtena.{ng 11ttb’l ﬁlerceamt bbard ket e:mnm@astsaactsﬁffenen*@almwsl Tair.
ol ] ow cavity 3Q9.th accomm

acicppadb i S tepmrats e SERETBRB b IR 4o ba g P gaed toesther
near tt?eb.@eé&t bbha 16RY hidthBRIMmBRSIng baeilbEsiooide & kRdrbpatd £3m 3diferential

of different heights, with the slot 312 really bein gl
signallterrdnah ¢ wp@vmecstfyrememﬁé@mm% sct. Easls Gfigrratdlsignal tHil portion

i.ght s t iabd REROE
hole i 15 aet t e?pée 8115 Dﬁ?ﬁ,@lxa?}f tglrz]ug%lg in %ﬂ]%lé?f% oq'lga‘? ﬁ(g gﬁggwaf N %he
1nters§bmig tigesadrswn ilrchghdbstva desestproumd teriinagd tadl nmtlcmhqlwe This

aenasepy gt e DA b b e gy s
throu% RIS b BEiFTets-+ RpRIsdnty\@hédhatveddBerepidl sigahl tirough hole of
enoved fromthe cavity 309, and the ground term nal

that sugmi@latr and ‘67 rapakes groupd piead grpyeh hoks i qigguit ppaed. 17
r.at es (t he [ rqt
- S ik S G R oAl e PRE U1, MR ELingEh, 88 of an anti
pad s’dyIc opBihp des gﬁo‘ﬂ@d p}anar &yﬂfoftl&rcumm&b&ar& 2133 oﬂﬁﬁr t«\hu This ggragtop plane

view SRR PHUERA HEP B0t Fraed 1AAe Rornt PELSEEEe ot viss 112,
The s%lﬂgl \ﬁ%ﬁgg G-, ofl ﬁ?ﬁi{gﬁ% &ich ber A0dp anlhesEL t “Eﬁrmoﬂﬁie signal vias 113

ve cont act portions 325A, 326A, bOdX ortions
ate clas%)&pa@@ﬁl eagttiotheritp fcpsmrat naises diffmentiabsigel vippdl4 apd so

325C and 32 .
accorgtaaéa e &5 }éor\t,hg%]snof;‘ﬁ“é R n%¥ & f né.%gﬁe ) gltﬂ\%‘ve’éerrﬁgglétg Kias 112 ar

conn&:@dﬁltt@‘ﬂ{c %?@lﬁﬂdl sl 1A25%Ad theS2Gas arapiso aﬂrm@aém towis ithed iﬂmd‘t th? signal
al ong

f _act A- LG, 17, the tail.
o 08 S5 2 SO e el i B
conduc#t n‘?&&qﬁ?&aﬁf&rﬁs Be@50un0Q0Ae i N hd teen Jefmovelli R&nh@r@@n these open

romline of Tacti on A-A, and preferably at an
areasaRgireunf c@Giuder s 11 HeFlet epeninendwntia FiG dgase fiygidgeand take a

polyéosgf%ﬁlﬁ]}:m?g ara %Fté)%%ntﬁg '1‘18%%%“ Asé i 8%11%ﬁ&{g?«%ﬁ1f§/’gs§ﬁ%t shown above

the t6H 190Af steBbIYiAan FIOSED s Mﬁilﬁfateata he shafparomeds OO dagreesd of the
engagi n
opemngg 1 ?6 ghﬂc the other and opposite line of ground vias, those shown below the top row

of signal vias in FIG. 12 are spaced further away from the angled edges of the openings 116. If
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-12 WD 2006/ 091595 PCT/ US2006/ 006110 hal ves 320A and
320B. FIG 19 illustrates one set of the termnals

that make of the termnal pairs in FIG 17. FIG 11

WO RAodiddksop! an view of a circuit board | ayout @:S_%j.s i
conjunction with the connectors of FIG 1. Caﬁmggmnm
seen in FIG 11, each through hole for a signal pinis

the ant?—.[qgé %’wﬁé ng @E@ﬂt heBert %ﬂ%ﬁ d&é’b@er GERUNSLnl8 8 Stha%ound vias

es that are Inte to recei've groun prns
wouldtbh éamated préﬁhmhtetﬂmcomhanse@he pltmsadt J hagsesgrgeral vmsexa@Y beragnsidered as

deii RS JOUSH At R UG T e oY Qe Ay reRafhenes.

aFIE. A0 & anCdh1 Rp@ &odil \Qéw afd ﬁ@ﬁ@mbﬂ‘ tat cpaiit ardfIRIGLE , illustrating
coupled to another differential signal pair. This

anotheg igrqund plape taver @ﬁr%@@?ﬁéﬁ {08 PHtFPRACQH Ydable frpse with
55RO I FORD L) A00knBI iy, e i 161
been sh¥ intontalosopexingndi tﬁﬁg eadhtoﬁ whivh eoearapasies laoa]gtt sigvat via 113 of a pair

114 o PE RN iEr gL Ve o B AP SRsFIRERDl e F 0By & SinEspi sip 120

of the Bfouhll PlahB VIR Eﬁt@ ch@éseal gﬁ‘éf@ﬂ&Bl@ biseere! the bpenfigalrl Gtifne two
Circuit board | evel hi s commoni ng bar al so
mmﬁqﬂmﬂMQmﬂ%PmW%ﬁﬁlﬁﬁih froma differential signal

t %fl{:l) ga?)%lt teQed Qt ﬁafﬁeeﬁ al 915? BE SM%h&IﬁBﬂllﬂ‘ flG. S.@t They
Eac f'eren S|gn tal portion Hhole is at the
includa@iax pofticanor tlhia(])kﬂ ﬂﬁlythht‘rax&mg ftaward eavthi ottier tﬁhm Tb@ Wias 113AIOThOS‘3 flag

api ces or med rsectl n
portop g gL TPV LRSS 2B AG 1 ae R b Rph (or
above?ﬁleeg%eun-&lﬂlaﬁle 18/ck B0 ETREY fisSporhieisastshoth beltﬁaﬂﬂaema‘athﬁh&enter

wheré "S+" represents a positive dlfferen al '

bisectiziggrinll 20 au ey hremisfeably abgned gyt theysiiip 130,80 that e outer edges of the

! o (oF R Gih h@dt f th
e R P A Wl S Aol guabit o
two opé’iﬁﬁgsgh 6éon eppusfte silies afithecstriipy 1280 dfedondrjo@iuctive pertigns 123 are
shown anEth P g}qdfﬁat Roﬁ%orﬁggz g.lf?d %ﬁ oo:]\ﬂ%ql & n&a%f é’le theleto Thlrd and
fourtH 1ﬁorg;r1@|4 Neh sPdr@ Ao | oo e stdv@d ahd ﬂmidtpohtnals desb]:&m&fy, at angles

This is a top plane yiew. and il lustrate

so tha tk@rmcmit e gmiioFelloy B OB EE ORI o ORREENT 50 &hﬁl ¢ left of
hol a b 1

e 1801 8 3T g LR UL poL PSS it

mmﬂ@h@mﬁhownaﬂeﬁmﬁ are closely spaced to each other to

far air, of differenti
BB RS BV RS et M aScrive, v
be apr?:%ﬁfeH phah@e skillB@ i @8R Hanchariednd hiddificatioRinaydrmecie delthese
o the ground plane 111 and these vi.as Sre a

embodnnm;@ahmﬁ depansng fere. 139 SRAK Of HE TyegHian e\ﬁcapf‘p%%o vihich ig defined by
the a2 daﬂﬁ 116, maybe i ncluded and this "anti-pad"
© ?ppers 0 an area in which the conductive materi al
that forns the ground plane 11 has been renoved.
Remai ning in these open areas are annul ar conductive
rings 115. The openings shown in FIG 12 are
five-sided and take a polygonal shape, and are
oriented as illustrated so that one |line of ground
vias (that shown above
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30 the top row of signal vias in FIG 12) is proximte
to the sharp corners (90 degrees) of the openings
116, while the other and opposite line of ground vias,
t hose shown below the top row of signal vias in FIG
12 are spaced further away fromthe angl ed edges of
the openings 116. If -13 WD 2006/ 091595

PCT/ US2006/ 006110 the anti-pad structure of the
circuit board were square, rather than a pentagon, the
ghdund vias woul d be | ocated proxi mate the coners of
the anti-pad. These ground vias nmay be consi dered as
defining an imagi nary four-sided figure, the perineter
Bfhaticimedhisl oses the anti-pad structures. FIG 13 is
an enlarged detail view of a portion of the circuit
board of FIG 11, illustrating 5 another ground plane

| ayer A @Bghesiod BahplidiRe @ HoaslhehHlilg £ RS @rbobint abjl £ least
for use with connectors of theiﬁresent i nventi on.

pivs fystelangh defreritial sisnel paeit HgBA Mithesalassing e @Sﬁ%gvafer
BeRBin n_grﬂréttanﬂ QL Qnl WRTLREAI ﬁ%ﬁﬁ c@r&ao@aaacc@s@fﬂb tﬁfou‘éﬂ 'saﬁh front face
enco asses a single signal Vvia a palr

dlidf egrgevrertically dnsghad:d ﬁroragatherm@ ﬁmmew@tmnﬁstarlcf@ad 1ymg ina

A2 R i BB SR R Bl B

20@Thddtnd VerticallpdispiaceliGraiu bach attick 8y hyecﬁﬂw aépammen idisg®ice and
116a. The circuit trace viias 113

t hat
king 13 seidAITs Y Pl aRge i ﬁfsé?ndl%)‘(‘l #ﬁe&ffqr ﬁaﬁﬁgnarl Fapyacts
?&‘gﬁdl?%pﬁﬁteﬂ ASml da&?oﬁigrlattsﬁlatfroﬁi(ﬁa@é‘gy b eI sdpRaidh Qithek, said

he vi as . Those flag portions are joined to
fecowd argltsmdpfop@h ciuffgrﬁsltlalzszgrtah@qntactﬁralsoweaar@ﬁed &g caply gthgr by said
S5 EAAD. S8 1 ROl IR BEON, BB o
Edwnctsbphteflod&lsfanmpstald@st, Becpnd,ZE)lrdaar;Jﬂ folutly dififeeential signal contacts

@ex{g(:rg argaélgﬁaqligg}eggal%{; f:rsl%lp e S l? gﬁg ig%l %ft%agcﬂ%rortﬂ% bottom of

LHE B RbMEShotsing, JalEriRt k&Jone, d@l@@ aftf folvhle dFfefdnpialls?ghal Odntacts that
the inner edges of the two op enlngs 116a on opposite

etterukirgin therfwusing bpttap beingsewiaaranddyisgin e pi3ps ?Ifﬂaﬂ%gﬂ%ﬂ 3gthe
Ex% &N é&%'n@&& L, ta*?@ter?tlornscq% RARS (P erttd? pBRE afd %cat&l?]d

own extendi ng af an an reto. Third and four
bﬂwbe:imasi ﬂrzuand]szwﬂrcbffaleml pighaledntegs airbsagbihid dnd frprth

e B ol BT 6P i g PR e B iRy e i
ﬁ&mh@p openlng 116a on the left of the strip 120 in

FIG 13. This is to give these circuit traces a ground
plane or strip of particular configuration to couple

av o %Wlelcﬁ Elrt%nﬁéc@cfre&fn?ﬁlsﬁ{ébQgle{@%ﬂfcﬁoﬁﬁecftd?%ohﬁﬂgfﬂlﬂu@ﬁlg a

een s own and describ | be appreci at ed
bgatinQ@se aigkd tnloentmgrfattm theanatingHage intedingat leastione slot configured to

e 0F S Ry PRt @b B8 o EPRE BB Sermination
to’wc@a&maamf paithi ofRiginal teherimmembehyhem héjacmp emsiadtiek i the .
connector housing, each of the signal terminal inserts including a plurality of conductive
signal terminals supported thereby; each signal terminal insert further including a mating
edge having a row of contact portions of the signal terminals extending therefrom

proximate to said connector housing mating face and a mounting edge having a row of
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-14 CGainms Wuat is clainmed is: 1. A connector
conprising: a housing having a front face and a

bottom and at |east one first planar differential
signal insert wafer within said housing; the insert
wafer including first and second differential signal
contacts accessi ble through said front face and being
vertically displaced fromeach other by a first
separation distance and lying in a first vertica

tadl potiéenstofszid signel ter@unqlhemlfdﬁ@téﬁﬁram, yidgaminddadn pergions
rﬁ&%&ﬁ%@ r@&%&ggﬁ%ﬁ{aﬁt and tﬁpgoréglggﬁ%ﬁﬂebagélh a.‘ﬁg’ é:fyground
tdm&ia&mmﬁndudlhm iapdurality s&tchdictivetgrmexditeradhal phuppertedsthedby,

RGN R N SN (N

phARSEs HYthe gidthd rHBRA! Atdnihg dhFéRRE BroxEtd to ReFedeand
said four F differential signal contacts also
hgesieg meting fﬁ%@ﬁd@a@ﬁuréma@dg@o@avw arow it P Epner o spigground
I .
R Rk e S e T
chhtasttand Eaﬂalqmrmhnsttdsgetl‘cér,aadl éfobe glound fefreinghinfeats fsntlgem atranged in

SRS Pk o R 05 b G

GRS Gs s HAURDiIP-ualSRbthdftérfifial ise@Onthngédinral akaghating
fourth differential signal contacts that extend from

seyengeoiish i BRINESAT WBSHE: co-pl anar and lying in a

pl ane orthogonal to the front face of the connector;
and, a retention clip lying in a vertical plane and
31 ocafedcormettneefsiai & viherest foan@bhmmﬁ ddjaednt eiges fi¢rminal

”EFF%T’ é?lgﬁ?%rr]l% %ltélilsla% clont‘?iaj %rt‘ic{?ﬁ q:lgeg%? re a enc{Rvnh eaclh other in a
bRkl didie Gshibe aRing Bl comemnt hmirgrmatmgfaieq)roﬁma&:l tn gald 2ne slot

Anelectrlcal onpect or, rising: .a dielectric
apdFHG EiEl 1B i 9%@%&%@3%@4 W&F%ﬂ?@ Giliean S gleg to-cdge
fggﬂwﬁt 'l(ﬂ'% sfaﬂ%nnéclaﬁ naRdihdBhol@GR theec! udi ng at | east one
sl ot configured recei ve an edge of a circuit card,
sai d nmounti ng face configured for press fit

qLer “'['ﬂgf%l%gcto[‘ ?f 3%181 enp cﬂﬁ&nt A3l &rlﬂfnaﬂng&%l include

% er minal OSSR | acent one another in the
doftsreraial signa oarsiimd paleaamhemfn dahle o tihg difer¢nginhdigrel tqrms‘@i pairs

o i g i oRree AP b Eren e kB gy

ihdagbuding a mating edge having a row of cont act
portions of the signal term nals extending therefrom
proxi mte to said connector housing mating face and a
sTounti,ng, G086, 8%51%2 Gyl sz;d 4i8ndiahd gRARA tePRmalins&aidve
Signal termnals extending theréfrom ~“and term nal
rbspeytivealifférenteights.

6. The connector of claim 2, wherein said connector housing includes an additional
slot configured to receive an edge of a second circuit card and each of said signal

terminal and ground terminal inserts includes pairs of terminals aligned vertically with

each other.
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i nterconnecting said term nal contact and tai

portions together; a plurality of ground termna
inserts including a plurality of conductive ground
term nals supported thereby, each ground term na
insert further including a mati ng edge having a row of
contact portions of the ground term nals extending

t her ef rom proxi mat e to sai d connect or housing mat i ng

face and a nDuntln e having a row of H% portlons
of sdibg cginsaiva of @lémﬁ% esei R3¢ HEMUAG termEalsio Gash gagnd terminal

lhs%h%@ﬁ'ter ‘chtPtho%EtﬂE\sprbﬂh%fectQ@ Sﬁ{duﬁﬁni&ig?s tngfeBt nal

contact an orti‘ons toget eac t he ground
termnal inserts further arranged in a pattern with

i v TBEORels ol YAGt > PP R renahrpeca e i gpers

fenRetsl fne iRliivaiual fiseid Brodindlanges! auna ft&meﬁbvhafemaftalmﬂgnal
sequence w,th sai d connectar hou 3. The connect or,

tepmied] d3thpctioninas dlrgred BithEaeholpg| On@fsalgd?%léﬂe edgegfigreof and
WIREATh 84l grdufd ¥rinthal BA p@rt?dng Bfthe 15 MHdhAlud ﬂﬁ.lﬁ& terminal inserts

portions thereof are aligned wth each ot in a

ave Waged thepaivaahdl opaced anmef fe epid signal deryinah m@%@onﬁat i ng
face proximate to said one slot and said signa
termnal tail portions are aligned with each other in

an edpe: dodnedgent claaals] ﬁrherﬁindﬁlggmaﬂydmemdnraemtthmugbwm ofgpaid
nmounting face. 4. The con or '

f 2, wh
S WA WA 30 9l O el FarRpe P o

g‘lglﬁglly digfgr.nal pairs, wherei n each of the
fefential signal termnal pairs includes term nal

contact and tail portions disposed in separate

dj acent | &8 Ppaiffiof said
13. o r’rl?lg co V\x}]eggbg OE Elgl% Qvglllereld grngﬁ/glrl%a rq C?IU\% etir:l%t&gal Ppaifdlof sai
g‘rmﬁrtmmha\zal pmreemsentsaldewd ﬂlfdﬁ‘édl&llhgrohed tpon@al @serBrdefine a four-

C cto | ai m 2, sai.d connect or housi ng
si“??gl %r?“ﬁ@é‘?stal Rt Salg IS‘&]& égmlpﬂg?lghorf @t ecei ve an
edge of a second circuit card and each of said signal

term nal and ground term nal inserts includes LPai rs og.
kler mmhelgctgpqlgmc\pércpn@gplpg apiipgylativg spnnseige pousing ipcluding a

i[ qg&na%ﬁta%oﬁftlﬁg ek e maymffa%é chﬁﬁir% M@t slot configured to

final's of each-ground term nal insert are
necﬁmeraamdge of edir¢udigpatdy eaid pmxilmmiaee eanfignied foroupmsifiy gefmmatlon

A fi gkl h
t8§%ﬁ°'ﬁgp?ar§‘fa pégraggeﬁ%l%l Fgha 1}1%13?%%#343?]:1&% %rthé\ﬁlﬁ{n rhousing,
datiapkiae snlgﬁalttmma] dbs\éhﬂl},alhclgdmg laqblltrellt_moﬁ ecbnductﬂ&rsugn,al tgnulinals
further wher ei n sai g Si gn bg FQ‘% portl ons . havin
PRSP B LIS BAHCH S O e s e e evine
4 & §%bn@BSDortions of the signal terminals extending therefrom proximate to said
connector housing mating face and a mounting edge having a row of tail portions of said
signal terminals extending therefrom, and terminal body portions interconnecting said
terminal contact and tail portions together; a plurality of ground terminal assemblies
including a plurality of conductive ground terminals supported thereby, each ground
terminal assembly further including a mating edge having a row of contact portions of the
ground terminals extending therefrom proximate to said connector housing mating face

and a mounting edge having a row of tail portions of said ground terminals extending
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wherein said ground termnal tail portions of the two

i ndi vidual ground termnal inserts are aligned in
pairs and spaced apart fromsaid signal termnal tai
portions. 9. The connector of claim8, wherein

i magi nary lines drawn through two of said ground
termnal tail portions and one of said signal term na
tail portions define an inmaginary triangle. 10. The
connector of claim8 wherein imaginary |ines drawn

thereserg handviermpiad b dy porignsintestapnering é?‘%’“’ﬁﬁ‘lmaﬂ gpntact and tail
R RERier B B U RohRE b s Bh SRR Heified n g pator
il saidfigea itatminay aasmblesrsuctathat fau:lh ofpwid signmd terthinal dgsemblies is

@&Eﬁi I Csélﬁgﬁlg?ﬁc W%L@Pﬁ%émgalnaﬁ%ein}%ﬁlgs, ngege%tgﬁ;al% 6§1gnal terminal

A0 YBioRYof sAEsiglal @ iRkl digerhislg erel alighdiinpgir@éilohg e tsignalerminal
sl ot configured to  receive an edge of a circuit card,
g e CAGE S @ééa'é%‘?ﬁ‘sﬂﬂj’ﬂlr ’@Hm%lrta'gf‘%‘g“?r baing spaced apart from
t halSk@Adlies
2 08} unt ) oty e POFR T Bt Bt
aeaaomtrmrﬁ an hmgswgymlygcmﬁwm@d byadrewiniglipaginety Jidehigteaconnecting said
| ural onductijve signal termnals supported

%@85 %35@5ﬁ§¥ Y ermnal assenbly further

|nclud|ng a natlng edge having a row of contact
ortions of the signal termn ext therefr
ﬁ?r x| eetiar SaTarRg D BB ot g PR A FRE S o
%E% 0&ned %Epéik%@ Pn&thSWehfent @hd a Hx@ﬁﬁtﬁ cfor BRUAkIng the
si'g term nhal s extendi ng thefefrom and ternina

w@odsctade ticoast brardravdrmumlitypisanductiveierminals suppertad in the
I?oglglmtgh a% te%%fnai q:{%ﬁiésaqgﬁ%@ﬁﬁﬁ sBts %lfgtrl@zlls't bite ]?.{llr % Sttential signal

assenb ['ura _
@ﬂﬂﬁﬂ@hﬂ&@pgroﬂ@duMEEnnmamshswppmmhédvmgemﬁmyPOQHMHﬂwl

groun rm nal asse rt.

Sisad Srawi Rt onr BROBOAER Horrriomarde g ARy igncotor
&gurmn%%c% B4 b8 hatlohNBAQhteRBhRICOMhE ﬂ@ﬁt@cﬂaﬁd Sedinthal portions
connector housing mating face and a nounting, edge

toasthergtha priswf differentipl s;mat fegpigalspeigg |aaa1§ﬂes @h@letfépﬂt?ﬁéaoglons
§ 5(% SRA0% difield %E‘f@ét $adsidP 8a @ﬁl% 119@9¥t\~@9ﬁ §d1@ Béntact

et connect i ng L P er T R Cont adt  &nd
Ipmndansmf Saitl q»gfetoﬁ differantielsipral tehelngksmnddhtt E&lmfrﬁfferentlal signal

assenpl further rra e

@?@Wg S fllfrgfeﬁﬁlzj]rg/ergé%% é)m’slrcp %glg g%helh\g dﬁ%%lg eacahs tw;::g g’rrﬁ?eg at their tail
§drandl edb@Ldre bl al g sedsh nh@saxiissfrorh Iﬁankled)adyofxapmomnm‘tor

I ndi vi dual, ground termj nal nbl i es,. wherep

SPHE i FEF (0 SR 483 CPMIRE Torveeh pid LHIGHRaoRs A A F
&ﬁ%&ﬂﬁhg%ggﬁbghmg@ed in pairs along the signa

termnal ~ 1 nsert nounting edges, the pairs of signa
tern1na| tail portlons bei ng spaced apart from four

ou ! CS)FIIT%C?&I 0 m | BO\% &f §318E%f'ﬂgaé By rﬁgﬂ@éms include comphant

di v ernin asse wthin an

biBGHIbAE.Y polygon formed by drawi ng i magi nary |ines
I nterconnecting said

14.  The connector of claim 12, wherein said pair of differential signal terminals is
supported by a first insulative body and said pair of ground terminals are supported by

second and third insulative bodies, the second body supporting one terminal of said
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four ground termnal tail portions. 12. A connector,
conprising: a housing, the housing having a mating
face for engaging with an opposi ng connecti ng

el ement, and a nounting face for nmounting the

connector to a circuit board; and, a plurality of
conductive termnals supported in the housing, the
term nals being arranged into sets of at |east one

air of differentjal .signal term nals and ai.r of
P UHEr B PR the Ihrd 8RR vpepEing g0 hey EtRsl Y said ground
tBAihaI PR, thB ddcon& %hEMetd Bb ORI bdiRE dRPRBE St or R ah S ARG the the
and tail portions that extend al ong the connector
firgiodyng face and body portions that interconnect the
contact and term nal portions together, the pair of
differential signal termnals being arranged at their
icont dtie cpmidcion s clasm d&-vherein skdd first bodjeincludesefiritemt] second body
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rottdhes of saidhiingbbodythaliai d differential signal pair, said
first and second hal ves spacing only said

differential signal term nal contact and
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wi dthwi se relative to, sajd first . ..16.. The,. .
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expose surfaces of said termpals to air, there%y‘
rowiéen ¢frsgidaiferential signal terminal pair being held within a tooth of said second

wafer half.

19.  The connector of claim 12, further including a second pair of ground terminals,
said ground terminal tail portions defining a geometric figure on a bottom of said
connector mounting face when imaginary lines are drawn interconnecting said ground

terminal tail portions, said tail portions of said differential signal terminal pair being
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pockets between said differential signal term na
pairs. 17. The connector of claim 15, wherein each of
said first and second body hal ves includes a
plurality of teeth and notches arranged in an
alternating fashion along said connector nounting
face, the teeth and notches being further arranged to
interfit with each other such that the teeth of said
first body half are received, within the notches of
disgpepaouiiha PRSIl Id SHmeEitd BB h of said second
body half are received within the notches of said
first body half. 18. The connector of claim 17,

Aher diba ceriiegtor af ¢lawot . ivdwreinsaidgiometic figme ivtd fabr-sideshagure.
termnal pair are held wwthin said teeth, one termna
tail portion of said differential signal termna

pair being held within a tooth of said first body half
and the other termnal tail portion of said
differential signal termnal pair being held within a
tooth of said second wafer half. 19. The connector of
claim 12, further including a second pair of ground
termnals, said ground termnal tail portions
defining a geonetric figure on a bottom of said
connector nounting face when imaginary |ines are drawn
i nterconnecting said ground termnal tail portions,
said tail portions of said differential signa

term nal pair being 19 disposed within a perineter of
said geonetric figure. 20. The connector of claim19,
wherein said geonetric figure is a four-sided figure.
20
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