RECEPTACLE W TH CROSSTALK OPTI M ZI NG CONTACT ARRAY

[0001] This invention relates generally to electrical
wa@oeowmaed40y s, and nore particularly, to a nodul BET/USZK7/006123

or receptacle with an array layout for reducing

crosstal k. [0002] Various electronic systens, such as

those used to transmt signals in the

t el econmruni cati ons industry, include connector

assenblies with electrical wires arranged in

differential pairs. One wre in the differential pair

carries a M&EPW@@EQMI%EWJAJ{H%QP NMIEINGr ries a

negative signal intengegyN WRE A same absol ute

magni tude, but at an oppog?*tde*ppol arity. [0003] An

RJ-45 el ectrical connector, having a plug and outl et

jack, is one examle of a connector used tlo t.ransm t

el ect ri cal00Q1gnaltus ipventipp aelajes; sgneraily 1o elogiriggf cpgnectors, and
mBld! Padtiddlai9Ufo JichésliaNfabRlor ﬁ@ée?ﬁacf&f with! 8S arrdy SayBlitibr reducing

has a high'1evel of noise due to the arrangenent of

cropdalki r es as determined by industry standards. [0004]

Multiple differential pairs are positioned in close

proxi ni ty (66028 aVargduieélebtiorlid ySemBe shdi agdRRbs@eRRdadol transmit
.unwant ed el ectromagnetic (EM signal coupli ntg or ) .
signals sing|the  talsremmueifetians ipdigstiyh ainplude pfonnegtas; gssgmblies with
elbERRAWES! Abtheed IR B reMA DR OREWIrRNA Bk diSferential pair carries

m snmat ched i npedance as a Signal is transmtted

a ppsitiug pienwleng| the othen Wirfecarirsephapative signaligtepdedfphave the same
aBEoARBhiBRRuddTBECA Mo ipRkRESolarROr L1 on of the

el ectrical signal to be reflected back toward its

source. The anount of reflectjon that occurs due to .

i npedance [#%atdh Ref> slecigaheqmmeear.daving & Pﬂ‘g Yukoutlet jack,
isl HAO0Sardple 86 dichhRdbtoCRRAa6 thsARSREEHiER Sigiats WEdifBrential pairs.
used to'transmt data across higher freguencies and .
ApiRietS phiedigsdprsdifferntish pjreed wires-nZhe aligrhasqiigh sl of noise

b RE 3R anddhfent ¥ B IRV REPA! d 2GRS d WY RdbiBPahndards.
degradation due to EM signal coupli’ng, return | oss and
i npedance m snatch. [0006] The solution _to the problem .
is a recept@fdle Myl ﬂxf?ea@g;@ﬁa%ﬂemgwnﬁe I g194¢ groximity to
edchO8@eAlil B8 dnRMer anat sirrdt® ShviaatddTBIcO SmBERGHc! (M) signal
performance as di scl osed herein_conprisin ousj ng

corpling g crastella ehick deeradesthe qrality of e < @trgaearﬁ%weﬁ-e @unother
ploBldnf €8hdtenRed | Ui chdiCInRANRNE 4 SighNk 'tﬂ!‘dﬁﬁﬁte‘dﬁhrough the

accept wre termnation contacts. A circuit board has
plargsindrthe tacypieele assambly. Hbe arismatehed impedangg cayisas g pertion of the

electrical signal to be reflected back toward its source. The amount of reflection that

occurs due to impedance mismatch may be quantified as return loss.

[0005] In addition, connector assemblies are being used to transmit
data across higher frequencies and wider bandwidths. The problem is that as
frequencies increase, -the system experiences more signal degradation due to EM

signal coupling, return loss and impedance mismatch.

{0006] The solution to the problem is a receptacle assembly design
optimized to negate crosstalk and reduce return loss to improve electrical performance

as disclosed herein comprising a housing having front and rear ends. The front end is
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housing. A plurality of array contacts is arranged in

a contact array wthin the housing. Each of the
w@bkawabdsdy of array contacts conprises a nmai h BEDUSINT/006123

and a tail section. The main section runs generally

per pendi cular to the circuit board. The tail section

has a first bend to forma first tail sub-section

extending parallel to the circuit board and a second

bend to forma second tail sub-section extending

perpendicular to the circuit board. The second tai

cenfigused to sieeye acplup apd thereapprd i ¢anfigyredderaggent oviratermination

' cepV : [ t.agt. h s
chiRafRZ A By bR i b B BE kbl HERRA <Rl Nyithin he
hoesing.i badplwyalitpyofosrrayx semthets vis t drrangké risra @otitact aay within the

j | i i ok O FlG 1. . .

hBFREET Fath & (hE BUCRED dr ) sk SOtRifes & mipigetion and a il
sectivaptHed madssetibh yunsngemerablydmenpeandiduidr tanthe ohodt beat. The tail

s g e Be e e B ot 4 o e GG o the circui

bosdrndch setoad dendlenfemvd tdeoad tahfiddsereioh ekfentiihg perpendicular to

resent, i nyention. Q10], FIG 3.illustrates a front
ol ST ot “The Sropt LRSS 5adk S b pimaity o tay contacts

isrrecéipt by ené 88 thetPlyralify dflcontatt héleSLCIOE d3BGE b¥AN an

enbodi ment of the present invention. [001 1] FIG 4

illustrat frant.face of .the circuit. bpard of FIG .
2in accoﬁggﬁge ¢ HVSRU BB 'rnﬂ%’(r:ll?e ‘E?SCFR%£E¥ g@ypf example with
rdfereacd toothe ap&idpdnyigldrawingslinsthicli:es a rear

perspective view of a contact array formed in

accor danc hd-h e iment of the present '

i nventi on‘.e[op%%lsﬁf@l ?;Oﬁguslgs‘eﬁs?rg?r ecgiv%i &lngioév\lmbfomlet type
redchptaclerdssanblgin aycondanee &ithbarf enbmiimient atthe petaastanvérition.

an enbodi nent of the present invention. [0014] FIG 7

i1 1T ustr a;ﬁﬁg@%}; eﬁ(‘b‘pf gﬁﬁgg{els Ve géc%{\’%\{gglfle\:d z%s%eerg‘tr)]ly of FIG. 1 with the

sub- asse I'n accor dan
houdbogiremeortedan atérardqprce yatit an embodinent OME presEhiGnvéntion.
illustrates a contact entry pattern in accordance with

oo, Srbodt T80l Eid S HLERSAL B ARl O0US) o Nt st
withire thepteceptadte assemlaly ofdfiiodi ineatcordsict Ivethpae sertodiment of the

' ion. wWill be better understood when read in
pggg%l}q%ééﬁqﬁrgﬁ'wth t he appended draw ngs. It should be

understood that the present invention is not linited
to the ard98bdneftG dailystcates a dromh fadeiaf\the bigewit beard of FIG. 2 in

accordance with an embodiment of the present invention.

[0012] FIG. 5 illustrates a rear perspective view of a contact array

formed in accordance with an embodiment of the present invention.

[0013] FIG. 6 illustrates a side view of the contact array of FIG. 5

formed in accordance with an embodiment of the present invention.

[0014] FIG. 7 illustrates a rear perspective view of the sub-assembly

of FIG. 2 in accordance with an embodiment of the present invention.



the attached drawi ngs. [0017] FIG 1 illustrates a
receptacl e assenbly 100. The receptacle assenbly 100
wha®7aodsont end 102 and a rear end 114. A houBCTHySDH08006123
partially encloses a contact array 106 within a cavity

110. In the exanple of FIG 1, the cavity 110 accepts

an RJ-45 plug (not shown) inserted through the front

end 102. The RJ-45 plug has contacts which

electrically interface vvith the contact array 106. A
circuit bo rg%4ﬁé§eﬁé} is mounted within the

housi ng 1 sHafss A qgripetentyRtteryin ggcpydgpge with an

efibddindént OF tite Mebdht GRAREA.Or housing 112 mates to the
housi ng rear end 104. The w re connector hou5| ng 112

accepts cabl e (not shown hr oygh_r ea

end 114 w{ogiﬂ; Z"En? %P’?&Pﬂg %‘Hf"é’la?ya@é {1 followmg detailed
d&ﬁﬁipnaatdf%rtmr&ﬂfddﬁnér&@ olf Belprdkdnld itvehfiBn, Wil be better understood
connect or housing 112. [0018] FIG 2 illustrates the

whepapd#n eonjgaetian Yith dbe appendel diawingh Ithshonlsl ke nadersigod that
tHEPRVEH inVdiRioW i§ Bof Bfted 3 RN FRRERARLR almll%n?cﬁﬁnentahty shown in
accepted by wire termnation contact holes

the gttaghed dra@dngss FIGS. 3 and 4) in the circuit board
148 and establish contact with conductive material on
the circuipobper g1d.48 ﬂhISQQfJeg]a telepthélS agé%,%m& 900! NEhe receptacle

wire term nation contacts are insulation

agemblndOfebas & drantand {(ﬂ)@‘)‘ a FRAResPdr 114t Herhousing 108 partially
eRABHRY EdfladiBAAS maxwaﬂn a%s ity 11 e Yﬂe{‘n@%x‘ﬂngm 8F F10E 1 +he cavity

cable term nate” at an nt acts.

lbﬁb persipteaneRé-4gfpleg ot S@\w}mmesl tlwmhfﬂmﬁom qoid ¥R The RJ-45
% Rad &ori’&ﬁé QP b iridhtly GitErridd %&%?cgﬁ{a'cp er%g 'ib@CtA circuit

The wire term nation contacts term
b%ré Hsr GIG: 2p bamgunied within ths boweding /08 mcemneteca)homms rear end

1687 e 55 R LR o3P b RETIE e B e e
104.| Tbe varecepnaedtophousiay tlikadcepte wiresrah aacabwt(nasdmmi)ymough
re]ag Q:n\ﬁl H‘A r\‘Yl’Il&i f&e%&?&’lg dh?eriaa%%ase ﬁ%eog T t{o(r%L cc%netac-@ el 13 held

sub-assenb
whthimte wifre pdnas’:t:tochousmg hE2. nonconducti ve mat erial. The

base 122 has a | ead edge 103 facing and | ocated

pr oxi mat €[ h E ) QuUSH .

108 and a ngg %d%%%gggﬁgtg%% %ﬁéﬁﬁ(géa &%ﬂglpqolﬁ r?alf\t%g&g 1 with
thechausingh 408 iremyoyeslar The aviteOerm@ption rmhtayi;s 1h’5ea1baes:ee;ite& by wire

rd h arra 10

te%%%@ﬁ% copta cg?ﬁge? Iﬁ:igﬁatgg ﬁgkﬁrlgi%l tt.’- %Oar ( n8 {CICpL k%))arc? 148 and
eﬂ’tdyhdl)etoumd“dlﬂ)sbeél@btxyﬁ: nidteridl amahd 2Rcuivbeard \tid8le si gnal

condi ti oni ng.

[0019] In this example, the wire termination contacts 113 are

insulation displacement contacts (IDCs), however, other connection means may be
used. The wires within the cable terminate at an IDC end of the IDC contacts. The
opposite end of the IDC contacts interface with the circuit board 148 within the wire
termination contact holes. The wire termination contacts 113 terminate at the circuit
board 148 with eye of the needle contacts, compliant pins, solder, press-in connection

or other means known to those skilled in the art.



[0021] The rear edge 105 includes posts 107 that are
configured to be received in holes 109 in the front
w0 ame/14d8® of the circuit board 148. The posts ROWUSEY7/006123
perform alignment and/or |ocking functions, in order
to position and hold the rear edge 105 agai nst the
front face 150 of the circuit board 148 in a desired
alignnent and orientation. The base 122 includes a
series of parallel notches 123 forned therein which

extend to | ead. e 103 ang are spaced apart from
one anot he[baiw ar ués? %Z‘ﬁ?trﬁﬁﬁ% ontipRIsppclxe yiew gf apub-assembly

12064itide $h@rdagjfn@lele absdmbl9aabest GO nnieesdm%géﬁﬁry BstPfhcludes a

105, The bridge 125 has_a series_of posts 1.
base 7anh ?‘JﬁWéPE formsceet oiasticner etbercRencapdyativeroatetale The base
122 8h418 leddVedgBND3 ¥28na bh@ 16t drbxibife gg{h%g@o}t {aeﬁé-mi RRIG. 1) of

array contacts in the contact array 1 1
therhuising, Kifcand 2 reapjedge 1B fasing andilprated @repipetel@athe housing rear

] r ' tacts
o4 45 ORI R 13 ey it R e A W g ntactaray
186 maygle. pltemptively.on oirenitthoardnotasibvon)i may &d used instead of the
t f Eda) . Il el notches 123 proxinmate
bﬁ%e gg&)&%ﬂg%ﬁlﬁ%ﬁﬁw@éar edge 105 of the base
122. Eight contacts are illustrated in the contact
array 106;[00\evEhe regpedeeotOs iagkideshpeste i @hthat anstcapfigured to be
. . fifst
rdBBivelSn YRRd. 1 [Pt SRS AELS 136%¢ i’i{bd%%&%g&gﬁ‘ '8, T8 posts 107

differential pair array contac

may perforn aliamentand/en lopking funtpionsrin ayder oo pasition a80halddhe rear
j ' pal . pai uedald array ..
IRy I it PEEEE BBl Bodid s R gnment and
origrgationy. r Fhedmse d@Rsintdesmndefies of pafllahdottBes 128 dorhd@ therein
waié i , ird and fourth differentj al, .
pal re;}(%%?g{o t%gzeag\in{?%%igg %gsa‘f)ee%qalc%eﬂ}g,‘ry fom png.apother in a desired
miapmard i Thiediaye 427 alsennclodes adridged2s 1ddediproaimate Ahahbedge 105.
.and of the secan i ffetential ir 142,
THE BBt 255 oS oT BO0R T2 hrehcing ap i Bekaffons nd spaced apart
ﬁeﬁmﬂmotﬁani{ty?@s 129 _elilgniefda\_yitn df xaﬁbﬁesllzzla_. arHé dkdy Rhtacts in the
t he.seco ifferenti.a r. are split or
odeiis AL A0 Pt SRR RE B fhediovts o g s 129
differential pair 144. The array contact 128 is
adj acent {@022je Ere econtacdrtmgt1H6inGudedatBOcaitadtha 24, 126, 128,

i i r.d, di {i [ 4 d 144, .
835515045 L B B g s
extend fremawithin tenpaalie b&heand3 p3éxiafate trhlead clife 10hid the rear

N I S Bh13s 4Bl 5Pl 106,

haex¢vendnateonglesthahasdght kddtacts rBay be pkad) AR RAGCREINY and 126
ave..contact tails 216 (FI G that enter the _. .
roft i SR SRR b T0rhurhoblacti e ihepim esereiitoronta
pa|1115i'B42,Fi_luﬁly ébnta_a'tbelmoﬁk%caQBthatdlSa #HiRl gEkrbRil YPadtel £ 4 array
confacts 136" a:H1 FBQ: h)rrglualz %our&acqiiqfer{%ﬁtsialo;{air 146. Array contacts 124 and 126,
130 and 132, and 136 and 138 of the first, third and fourth differential pairs 140, 144

and 146, respectively, are located immediately adjacent one another. The array

contacts 128 and 134 of the second differential pair 142, however, are not located
immediately adjacent one another. Instead, the array contacts 128 and 134 of the

second differential pair 142 are split or separated from one another by intervening
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i nterconnect with the holes using a conpliant pin
desi gn or other interconnection known in the art.
W 2®239640¢ shoul d be understood that the circuP€T/DsENT006123
148. base 122, and the receptacle assenbly 100 may
vary in size, depending on custoner specifications.
For exanple, it may be desirable to nake the
receptacl e assenbly 100 as small or conpact as
possi bl e. Also, further enhancenents nmay be added to

t.h Lrcult boar 8 to ansnitted
i€ sl paft, b Aty BilepY 1 A0 Akt torthe amas gommets 126
ahchd30ldfCthe tﬁrﬁoﬁ{cﬁﬂﬁﬁﬁdlﬁferdﬁha pdirs T4H@ afildl QY| I'esBQ&f\Ql)l%lle the

S ato 60 and a bottom end 162. Contact holés
%3300%‘6‘)1%92 adl ipgont t dhe amaycontests Lizpushis G offeachef the third and

foRth diCfereifial paifPl4ddd 1463, THrfely dofitzRESIEQ 3560 24 {1y §§2 134,
gértl CISI ar array layout. The contact entry pattefn 1%
1 d 138 exsendcplpne theckase 2R ip Grg-planamarrasizenisst aid bave contact

18 (FAE, S)bt!ﬁht Sfﬁ¥r ﬁ@%ﬁc@i@ bb%alt@dto'déf A0 aQohd Fa%[‘ bty pattern 153

Iocatlon such fting the contact en

(o e EFS’“@&?\F\A?QF 3/ lﬁ)mmlzhecsoldeeerct topholes ighthe ﬁtmut board 148 or
1&&@&%@& RAHE $hel BBles ]1%%1 si%mp%%ét 8?1‘9 Gﬁs@g &B% 1rﬁerg?%nect10n

accept the cont act & e array con
k&%nlleGaMZS 130, 132, 134, 136 and 138,
respectively. Wre termnation contact holes 170, 172,

174, 176, [8083] 18Qhodifde @Rfr el meamﬂt{lfboard 1(3}8 base 122,

t erni nat | on cont act pattern 154 | ocated
ansh the nrsseptacisn essegtblun HOQI. g82pf varke ircj sizadi depmdmg b48 customer

t I
sﬂe@i’ﬁcﬁ?@ﬁsp F&esldnsp1di if fal E‘iﬂﬂlé’{b Lﬁ?e r%c%}:]t%cl%oasrealbly 100

The contact arra enters e circ
381%3%1 [P tIPEIRASH B8 PPSBhlEr yAbax figther £5Banceneptsi miay de added to the

s WHard DAL Lok ?%ﬁ zi ng noise due to
mcrosstagl k, %ﬁ lfgr ovi di nng%( {Mﬁéﬂ configuration of

the contact array 106. AS|IIustrated|n FIG 3, the

array coni®4 1 %@ugm@eaﬁdm@t fang L¥hofibesitaB tmadtl 148 of

FIE39. Cl“l%séiréﬁ\fte&oa%“im 5@3 Eo p et t at rd%l tiéfg%] 8hd zf Contact holes

contact 126 enters t e cl oses
188,186, b%?gel%s 896,518, 2A0 and 28 fown theccord s ean’quﬂextmml which

' dge . .
is [%%%o%}%tédl'r ace a}-ﬁot S E\r}z]%y&'ﬁec rglcglgl ?{ er}?@ﬁ?@%{n L33} ifjpstrated
int & eenixsh partiorh $64 of 188 ciraifDbodrd 2 48] byt nbe&lsolng locaf¥d in an off-

n 164, Wi t

T —
leﬁ(gr@‘;gh]j@‘ he ;pﬁgtacﬂ_lidlles 18%, 1907 $92 15a, 1962198200 héid 20D accept the

[ 1 h
cot?lpécp%} een g thel g‘agglr (126 ?g%n{?é)lqah '1:'32 IBQg and 138,
re%mnvdxpdﬁmngnmoaaom omwsuthodxrs PN 72 1M, 76| 78,41800 182, and

184 form a wire termination contact pattern 154 located in top and bottom portions

166 and 168 of the circuit board 148 for accepting the wire termination contacts 113.

[0025] The contact array 106 enters the circuit board 148 in the
contact entry pattern 153 to optimize signal integrity, such as by minimizing noise due
to crosstalk, while providing for the configuration of the contact array 106. As
illustrated in FIG. 3, the array contacts 124 and 126 and array contacts 136 and 138

cross over each other. Therefore, the array contact 126 enters the circuit board 148
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illustrate one exenplary interconnection pattern. The
contact hole 188 is electrically joined to wire
W 20omit@dd on contact hole 178, while contact hpCBEUIDO7/006123
is electrically joined to wire term nati on contact
hol e 180. Contact holes 192, 194, 196, 198, 200 and
202 are electrically joined to wire term nation
contact holes 170, 174, 176, 172, 182 and 184,
respectively. Qther interconnection patterns may be
used 0027 | lustrates a view of the contact
clgpqship ‘glefer ?4& aﬂégo%%ﬂe@rweﬁmaﬁt biftosiersiha cigguit bpard 148 closest
tothe oAtk ey e82.i on. Li ke item nunbers have been used.
First, second and thlrd sections 210, 212 and 214

together tlon 218 which is held
general |yl g@gp}en a&?ﬁ tSSOYVH}e elscticilly qomaeet daeh. off theacontact
hdles $88,5190; 192, BU) 196 "BSADO@YUNE 208 ¥&itdn #ben &%ﬁpo&lgﬁ 164 with a

130, éfz 134 136 and 138 ext end glanar to
corpspeneiag one of khe Wise tefmisationrentdct beles 16072, 126, 1760128, 180,

fL205) egt t
R e e e top) OELARY poBlorP 165 ¥x 188 3508 of e foles has

besnrpYidgi w'éhtqqeurabwagﬂogsmcmém tpza cantict, @4 pemnwithineFIG. 4 to
JIIBE@&@%nE%xEH?l&?‘??ﬁteljc%anec-ﬁag 8.0 fabtlrhe ~ PHE Ectnﬂ%ttk?olg 188 is electrically

conpensates for”a portion he cross
joinedt wewwu@nmmtlantqmmmt delst 108 while Ct)tmmaholayl 90 is electrically

By i iy R0 a8 19,20

extend planar to t
ar@rz%a@mlccaucailﬂﬂnedlmwlrammmamn dsﬁ'ﬁact ZhIMes 11726 1am,d176 172,

e o ?%?gg{ |rsﬁlk é%?%%cﬁgngggégct tal %6 i's

degrees, wherein the array contacts 124, 128 132 and
136 are bEM27]n HE. upwihdtrates ext view ad thedicontaet dm;ay 106 in

ac@&rd S wWAOad Qﬁlb@&fn@éﬁé %gl h eg){'e%e&rzg's/e&t of. ialﬁ%edl %g 1y have

ent in a Pon as tn
begn u&ecﬂ i Fiust,t sgcond ahd geod S@llOﬁQ8IQ,X2@‘IGhSd Qmmg&heﬁrform a main

segt;?&‘{]%é g\lﬁmflp ﬁﬂlh%ﬁﬁ%{g liflggrp%ln 18% ao r d I5 <Ii 1%] In a first

stances,
seai}ixpr 8% 0, rthectuyayd Oontects €24, |126,012ﬁ3d130A lSQpQB@L 1396 land 138 extend

dj t h t
e 5 866 e 332, (PG and SRRRke tsntimu hioacl48Saln a second
sed:@cm 218 2he pais of%naymtacﬁomm 22X, 130 dnde1 32, 641186 and 138
cof UL % qeh L M) DG SEREHs B 130 PA St planvto e base
12| | Tist crmssover patdzen ‘tbﬁip!gﬁatets[fﬁr fﬁthﬁirﬂ@ﬁ oﬁﬂf@&oﬂ&ﬁk‘ génerated in
I en 0

i R R i 4880 20 E G R gomtarts d 4025 . 330, 1322334, 136

andndszmnarpdammaretbatsauts 216 are illustrated with
li ke item nunbers.

[0028] Each of the array contacts 124, 126, 128, 130, 132, 134, 136
and 138 has a contact tail 216. Each contact tail 216 is bent to form a first bend 224

of approximately 90 degrees, wherein the array contacts 124, 128, 132 and 136 are
bent in an upward direction as indicated by arrow A and the array contacts 126, 130,
134 and 138 are bent in a downward direction as indicated by arrow B. A first tail
sub-section 228 extends upwards or downwards, parallel to the circuit board 148 for

one of two distances, and then a second bend 226 of approximately 90 degrees is
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Plane 220 illustrates a plane substantially parall el

to the plane of the main section 218, which is
w@esopeadicul ar to the circuit board 148. The sPCDOR2007/006123

tail sub-sections 222 extend in four parallel rows

formed at distances DI, D2, D3 and D4 fromthe plane

220. Distances DI and D4 are |arger than di stances D2

and D3. Also, distances D and D4 are equal to each

ot her and di stances D2 and D3 are equal to each ot her.

0030], FI G | lustrates a re per spf |ve vi ew of
& 3 S%f§’§éﬁ%’1[1 ;suli-s%ftw Extopds pemepiicy agﬁmsaq gigeuit board 148
m&pﬂﬁ&cgh &Y 6£thD *bhRENHAIS318¥, 100192299001 9621108 24D and 202 in the
sectjons 222 A rear face 152 of the circuit board 148

crr%w%h%ﬂ 148p Prang e sontact SoBY Patemols FIo. éht\éhlch e discussed
8abwhol es 188, 190, 192, 194, 196, 198, 200 and

202 |n the front face 150 and nmay extend through and

beyond the rear face 152 of the circuit board 148. The

second t ailPO2]b-Bl&r 1§ dHustrates asjde, yieyp|afcthe dcangact tasray 106 in

a&bfd%ﬂﬂbé vAgRhe e%dlﬁénw tHae x‘é%ﬂ@hh@éﬂuoﬁ' NFir§ geégndt B&d third
needl e, or ot her of connectlon known in art.

sqetiona 10p 24 2t 714 aqantace ik 236 ore ivetratod mat ko numbers
Pih88 228 WhstrhB2 a ﬂig&e Lﬁag@ntlg:l%? argl@tg t@@ﬁje élg.ﬁe @f@h? nrlﬁﬁ RE€&ton 21 8,

to one anot her "and t spatial relatio
whicheist rarpgngagulemto et eicquithboasd 1180, Thazsecothalllm-secnons 222

)écl}gr‘ﬁi it Rl &J]a?%lel QEQ' %é’& 4¢hgi§ @Cﬁl 1192 oB? aﬁﬁ%E %rorﬂ the plane

eterm ne I eve desi r el ectr
Z%ﬂar Digtanees &1 st Déxanmrger thhe distartces DMCEE&].%SO Idi§tances D1

co nt act A%“a# caf i)gﬁhef %38 dis?%ncg%§% %@{g &%é’ tﬁggllrpg % %}gﬁ@‘eﬁ

184 may form patterns for coupling and isolating
certain ctPHdt SFIG: (701312];&81%93 viar perspeetiveatipwrofobe salpassembly

122bE #0E. 35% the% ﬁ i%'%s g uf.rg }étt? % £ oF Elg g%)vc’rc%ﬁlctgll sub-

ent ry pattern
sechens 233 eAceamnkace 62 pﬁ tlteheromtrb@axcbtém rsaslhpwm Gt secorsd tail sub-

sel:&g?]soiZi Qrﬁef/\‘}hre co?x?eﬁ? ﬁgfe r1 Qof&j ?E%’} ! lbge %_2 . 8 2%5 in the

’t oge ’n-anh
frampface 460 cam,d nnhg eﬂmﬂgmhpmdrlmyoad the renrface $52 b2 the circuit

3 / nd. 7/.8, ., whi.ch are soci,at ed. w he. first
bl 106" Thg oMoty KO0 STuiRS 222 BRI lasttd © dif§irtuf Board 148,
oﬂrﬁdy hadopliant pinpeyd of/theyneedlacdr othertypaiof cosndctior kvi6dn in the
y wre term nation contact holes |ocated proximate
different comers of the board 148. Specifically, wre
pair 1/2 is received by wire term nation contact hol es
178 and 18®3d{ oxFheasmatial félatginshipr oethe oontactdmiles BEEK 199, 192,

1§4e 995 \r/rgjtké Ego \gggl?r(])g%% pe%ﬁ:écq o %8 tar?c?@er%o.rlgie iﬁe 1sl7>zguai lea&gr%ship of
the wne termination contact holes 170, 172 174, 176, 178, 180, 182, and 184 with
respect to one another is determined to achieve a desired electrical performance. For
example, the contact holes 188, 190, 192, 194, 196, 198, 200 and 202 and wire
termination contact holes 170, 172, 174, 176, 178, 180, 182, and 184 may form

patterns for coupling and isolating certain contacts.

n 1

[0032] The wire termination contact pattern 154 will be discussed
first, while the contact entry pattern 153 will be discussed further below. In the cable

connected to the wire termination contacts 113 of the wire connector housing 112, the
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received by wire term nation contact holes 182 and 184
proximate a third corner, and wire pair 4/5 is

WO e@eilvaod by wire term nati on contact hol es 17ECHOS2007@®6123
proxi mte a fourth corner. [0033] The wire term nation
contact holes 170, 172, 174, 176, 178, 180, 182, and

184 are arranged, in part, to avoid creating

addi tional noise in the receptacle assenbly 100. As
industry standards dictate, the plug contains sizable

noi se W t-h the nost noise occurring between the
P fYfiEsSeft Gagh WiRe pair m%@dmaethgechu%mfﬁssam&wmn the wires

a&oﬁﬁké&ﬁhé i Bgird 12, M6 4/800R€7/8! Rghivh afe hELEIRAL {N%B the first,
contac attern 154 isolates the'wire pairs 3/6 and

seronds thind andefoaty: diferentipl paivsi Y, 142144 aufl 146.rrespectively. Each
wife! AiPad 'r%nfégnlg}a%reh@hﬁ fhatiéh BBt Kglegqﬁgé?%]d md’x?mate different

term nation contacts 113 I nt er connecte
camers efidetioard 14§.nSpegifieallys avireapair A tssreqemechhnd wimetenmnanon

| c@t&a Riq1d i’% Eu‘?(i Z}g%}w&a&oyh%ﬁttc% wir@h)t%ac éc%%g?d;y wire

Wre e termnationh co
teamha.t_im qméaqmdml«tsu bHkdnd 473 rpeomman@a sstond eomep wire pair 7/8 is

' | I cont a
el Y R b Brtlet fole 12 484 193 R g B Sormer, and
wiresprac t5visl| zyceméd by mtmttchnmapontcbmmﬂ.ﬁcﬂgs 130had 17§ prd€imate a
%%Xond and third differential pairs from one another.
(1 ot heF words, the second and third differential
pairs are | ocated far apart from one another-on the
circuit bdaoiB]148he m&:ﬁmiﬁaﬁonvicomacehmibmafm omz;drmaa% 178,

t I |ntoc siderati
L8811 AP0 g, e S0 AL 53 8l in
re'EaptackeI asserablye ik dAisandusmdstthdarM divtaty, thigpld@rcdataly sizable

.| ed 568A 568 t I
n§i3E i3 the H S Sr e Felwitin ther i R ghiny 142 and 144,
Bpeduss tlik @air¢pmbiddtipn dhas ttga’lﬁbﬂdloi@?ﬂiefme t‘di’in@iaiwn&ﬁﬁtact pattern

for withint wre a s. bl ue
15 ol P Sisaee pes 48 RS By o Biasher. sBeleting (eFIG. 4, wire
tep@inatibh? costag @les aAN0l d €l 7RAiabcept 6wﬁr§ @raf@ifion contacts 113

1@'@%&%&%%%rwglppp g’%/téeira%nd 3888 nvr\{l';{;%pgg%orntac{: %oles 174 and 176

adteps iviied atindifatiel abftactso11NenRkiantati oRitRf wirbepk f@§ Wire
within the caple ja Al t hough not reqwred%

tePRRLiop Fontact B HRBA TP 12565 DO BRAG R ane Comer of the top portion

168 Wehily eRQoigy %@ﬁltﬁﬁ@%dﬂ&ﬁk HoMsAU 25 Rt hm atd) pbfiioned in the
cl ockwi se (CW aqr .counter-clockw se é& di rection

owgﬁ &Pﬁ’&r’dﬁﬁ??cmlwféh%l bejitom pertien, 1 68, isplagingfhe second @nd third

diffeesifa0 pRirs ot Bnd Eﬁ‘otﬁéiurlnn&h@r %Hseﬂﬁsset:&ﬂi afP¥hiREdifferential
presented: A-pattern and A-patfern and CW

pairs e desafedfar arary/ramPrg qsameé PR ﬂm;r@wbomlw re

[0034] The wire termmatlon contact pattern 154 also takes into
consideration the ease of connecting the cable to the receptacle assembly 100. Two
color schemes determined by industry standards for the RJ-45 are called 568A and
568B and match pin numbers to wire colors of a cable. Two sets of wire pairs are
typically designated specific colors, and therefore, within the cable, wire pair 4/5 is
blue, and wire pair 7/8 is brown. For pattern 568A, wire pair 1/2 is green, and wire

pair 3/6 is orange. Alternatively, for pattern 568B, wire pair 1/2 is orange and wire
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term nation contact pattern 154 was chosen so that one
of these four main patterns nmatches directly to the

W 20R/10d4dhout the need for altering or crossi nBCDUS2007/006123
the wire pairs within the natural orientation of the
cable resulting in ease of installation where
possi bl e. The pattern chosen for this enbodi nent was
B-pattern and CCW [0035] While corresponding to the
industry, the wire termnation contact pattern 154

further inpraogve er f Qr mance separatjng hois . L.
PRig;3(G 1s @'ﬁg‘g\/\ﬁ’@a"ﬁgimw‘@aﬁl‘é“ m?%/}ss Eﬂg@le%“%élﬁarféy@? ¥vires within
' tHeNBabik lj8cke®! MAMRLLAN Ho®YeqGited Y ethe LifduaRd o BmmAdl! wire color

the wire pair 3/6 corresponds to the wire termninatjon
brsghewics hopwsangeestaertbroym thirofatey eithescian e elackyise (CW) or
OBt LPLPL A PR ndf b WCE RS pE ok b s being
visaved. Vt@rofase, eere arehipur grade pattamsthahgay betsessigade A-pattern and
ceng ; r .

& SRRl IR Ent B O it BEARRE 30 v, e vire
tet@inatiohi domtach pattemel Fhiwas Ihésanssaythat enaod therer fowp ordis patterns

y 1 patit 4 1o _
rnta9c11t gi?reétﬁ%g% [El?céj’lat%? \%ﬁ@&lﬁ%@ I?lgéaif ?01'11%%1'%0 b(gr%asrllléé rQi)VGI‘ the wire

ano [ W Te
pails withiththewiatwalpaiient®idh ofthe weblerresudiéng jr0&86]of Tireallation where

i L. bedi
T

differential pairs is split around another. Industry
st andar ds [9@#fi r Whales gdrrésppading dndthal industiry t tieewirewermination

' ' hi t. .
oM 05 9680t oSS o BB S NP, T i
ppaids is blue dndecoptespendsdiorthe ovits teamimation adostace kblebilt74 and 176,
tal k t i s not .insi,gni ficant.. .Jhis is . partl
aff B0 fhalt 2b saclitnat A5 Wil etk $EHinatl Sarigiee By 70 and 172
whinkeaieniesated lia gnaoppdsit coatedref the Hoasl WHE esitlasespbetyto the wire

are dressed into t I Therefore, it ,is desiraple
el oebion: st ofgesl T Rad 37 T e aleCinit, o1 Tog S8 bRber reen or
orQe. n‘g fiétbtl'cgg, ihfb’rﬁt?ﬁbddﬁxﬁﬁmdnﬂﬁt\bi@@ phif llihﬁ drﬁﬁ@()irﬂl (Héﬁ?re;ponds to
asse ) , SO e mector (the plug | t he
o CEIAER foatath esORS gnd JA0; BHUE e Wb HHE 5/8 is gteen and
cé‘rik@i)bﬁdsgﬁi |$vi7]r¥ é&ﬂiﬁhe gt%rll adil chfttlio@és I’Wl z&?l I‘}'Biﬂhi &Q)gﬁértkgnbodiment,
al one. [. illustrates re i onshi ps bet ween
ﬂlgrwrw%agf%@gy EF gre5e v&*&i%%emaéré/ F23Y BoRFang®o 194,
196, 198, 200 and 202 wthin the contact entry pattern
153. Each [0836]heThorbatatt borepat@B, 150ill18Ry teddiscussed. As

196, 198, .200 2 t 2 G rcl d ..
BB A B FETRCy S, e s o
atthave dadiises taidatdssredize 8 bplithRiCHid 6 didaitehod$Suchlhiise needs

00 d
tolgczc’ur ]igé%:he })?ng Jf’ﬁg ’highest &Qgree of crosstalk is created between these two

=S

pairs, but the other pair combinations also exhibit crosstalk that is not insignificant.
This is partly due to the large parallel blades in the plug, and sometimes, the parallel
nature of the wires as they are dressed into the plug. Therefore, it is desirable to
counteract this noise in the receptacle assembly 100, such as through compensation in
the receptacle éssembly 100, so the mated connector (the plug and the receptacle
assembly 100 joined together) has a significantly smaller amount of noise than the

plug alone.
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202, and therefore the circles and lines thensel ves do
not forma part of the contact entry pattern 153.

wQ 0@38p6489 f i r st group 230 includes the contactP¢DUER07/006123
188, 192 and 196 arranged in a triangular |ayout. A
circle 232, which may have a m ni mrum di anmeter of 0.04

i nch, captures the center 262 of each of the contact

hol es 188, 192 and 196. In one enbodinent, the circle

232 may have a dianeter of .082 inch. Optionally, the

circle 23 I anmet er p to 0.140 inch. A
second gr igﬁSZﬁcﬁ & Ug‘l@gaﬁeﬁ éeléﬁ?ﬂsg‘éﬁ s hesween qud groupings of the
c&ﬁdctzﬁ)cﬂey\ﬁl B8.19Y, elgill Sl@4aﬂ96n 968l 200 and P02 r\gidnﬁr the contact entry
out, Acircle 2 tures the center 262 of each

PBRSIRHS3 c BB OF thectansact Balcs 158, Ll 19601 54sd 9hmyti260 and 202 has
ah@vteraost, angiQes hhMikksOdte! ﬁk‘éﬁ f00s 1@;&#@1&1 %Je 2045 k djstances

The cont act entry@tpattern 153 may urt
befjveenftby centersA9ai of the doptact aoleer§8pl%O;el922@9h,ak96;dQB 200 and

fid il
2B UROHEAD thi ot afi S InBHIRRE dbibe 0fth W31 b e contact
etacpattesnlhd di stance DI fromthe plane 220. A second
subset 256 i ncludes contact hole 192, the center 262

f which h
gubselt C25 605 'ggggtiéo}%tﬁ% Ex?ﬁ‘?\gﬁe%g@e E)(%ﬁne ceﬁ% 185 ggﬁjand 196
agangrriie B tngr_lgula@ laj@ttartk:elrﬁs 282 owhich engyi lsave oRbimEmdisheter of
O DM 1"k 2Rt D550 PRI ARG 2 s RAC RS, foRang 106, 1
opd andodingent.Ahe stivelee@3D meayi avs| &y dianteterdifs. 082 dech. DOpéindally, the
: t.0;: I di st apces and
o1 202 £ e SRRt Bb UGy DA0dnt LB SER 0B g ¥ Saes the
cqmatehajﬁt 198r 8 ahd BD2ddsich rard Ialsoy:zimxyged(mral ehagular layout. A
R ardin £C nd.differen ai de
P TP e s pPEP B e ol 8 BPlashofifups Ridenitaon and
m3ay atsd hﬁvaadhahheideﬁoﬁ movlinthha 0 40hackgr eat est | evel of
noi se due to their close proxinity wi th each ot her

Cor r espongy Yol N senbl the .
array con?gct 1% %gcit %apaa ?? l}/oen%lﬁgﬂ é%ﬁ'lbed by
referding 3daiaxtp ddGec 8he flaghz20 h'&\@len @fﬂdlémeds endU&. 80A ﬁrst subset

24y 58 B! g0, R T b bR e e

distaved Ddffromithe plahbh 220. tAsedindaybss %ﬁdhdu&ébsccﬁﬂﬁt 13 192, the

o A Wi B S B S s

comitatt tHode a9s,ame<1:¢:a6mac%@1wzv1ﬁm islire @@ﬁné@%a Yxﬁﬂn B¢ plane 220.
an t ive 1.C ar e
R, Rie AR Re et Siart Bola202] Foend 190, aid Hip oot 262 of cach

isah¢ distmcb Bl thé plane 226r ALhated fprévlikﬁls@}i} hé8istances D1 and D4
are equal to each other and distances D2 and D3 are equal to each other.

[0040] As discussed previously, the eight parallel blades in the plug
experience crosstalk. Regarding second differential pair (blades 3/6) and third
differential pair (blades 4/5), blades 3 and 4 and blades 5 and 6 have the greatest level
of noise due to their close proximity with each other. Correspondingly, in the
receptacle assembly 100, the array contacts 1.28 and 130 and the array contacts 132

and 134 experience a higher level of noise due to their close proximity to one another.
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hol es 192 and 194 and |ine 248 extends between the
centers 262 of the contact holes 196 and 198,

WO kdongoedsed i Ng a di stance between the centers 2BRI/08200T1@06123
respective contact holes, which may be fromO0.120 i nch
to 0.20 inch. In one enbodi nent, the di stance may be
0.160 inch. [0041] The noise in the receptacle
assenbly 100 may be further counteracted through
conmpensati on by placing other array contacts close to

ano ontacts 128 and 132 are .
1t OB R N6 sl B! Y pESOAGSS SR iog B bRy devg! of noise.
Thin, ahe arrey Icomattedzl8randl B9earp rrébewﬂdtby e eaedet ﬁbfé@ rL92 and 194,

nd th arr nt act s 13 and 34, are recelved
SBeehs ATt ARl Byag o G fgd Sig ey egriacts 132 and

134Jﬁ1®t R6eived bl @oataet RXles 0§ ah@ 198 RespddiiRELy, W]uéﬂ S 18cated away
ne 238 extends between the centers 262 of th

ﬁ%’n‘fa& tothen o Hih & dige 246 C&Fﬁaldﬁ h%e’vezmhé)@?@tﬁtﬁswe@mmontact
hélB@ 192868194284 1Rfe 1436841k Petwdrd! 88 cdrs¥d the contact holes

[lustrating a distance between the centers o

1?63@%&% \illugtgatingca disimes betgzenthe peniery 268 Offrtb¢rr®p€rZIV€ contact
h1Bg hvﬁx@h Qnaéppe £0610.150 n‘i&i‘letoqj@@ﬂi ?Ikl %‘”ﬁﬁ’&ﬁﬁ@ﬂ& She distance

% I nch. [0042 Three o erenti a
mg4 PQléﬁbéﬁhence a secondary Ievel of noise, or second
tier of crosstalk, in the plug. The second

differenti @64193'The( Qbﬂxgeﬁi heOlecEPtRAL fs@&ﬁﬁlga 5? q%% rbe further

| evel of noisé with both the first differe
cqueteseried thonghnepmpusetiond by f eleeingi ethep amay (dsintates clasg)to one

arfdtter! OrHehgidy EHIR%& 5% ahd 158 %ré’k#églvga %P/ %ﬁﬁgﬁegi% and 196,

second dlfferentla air is a spli
repRestizely, whighears 1 ineolse proxintitygh elael‘v ethenfand dhes@ray contacts

13 ﬁn@rlrﬁyal%og:tc%@%& b}é@oxﬂ%{il Ve% 6% a{n%h %é’ er% éétlvglgt %v(iltich are

hol es 190 an spe are
logated in CipReEpIOKINDity 60 cacndther.r dp FGnt8adins meﬁﬂnﬂslﬂﬁween the

n 00,
ce?“eeg% gg? |S$ {e&% Whi :E gﬁfegﬁgz P% ca ég(g%/\%y 9?‘? SHeRds betypep fhe centers
262nOﬂ1thoﬂ,ac‘d luoias PHDarekt 98, dhlstretmge digtiree betweenhthe 6éhterk of the

9 d 19 2 extends
<SS ke D" 00T B 408 50 S8 Sy 10 om
endig@limient, tist diatahexgymaglibs 006ddndlet ween the centers 262 of
the respective contact hol es, which may be from 0.120

inch to O{ %l n Gl"luees?f\‘}hk Qﬂffé(renflﬁ Ca%:lé %L(ﬁ?ﬁer%g %Lﬁ‘:éc%rr%a.&' level of

count erac Cross oceurring n
naigsn pRsscond Itlsﬁs ofl e®sstalk, e phei Thengeand diffecaniabpiis (Hiades 3/6)

, I
oJlekdd s SEFIES bl ble IR EIRHER A R 1 and
foar_rtb dpfiferentli panctlbdfgbs 7(®)aloe 1o theit proxivaity io theaslug and because the
se%r{cf:&i'fferé?ﬁf%l gair is a split pair.

[0043] To isolate signals experiencing a high level of noise, the array
contacts 126 and 128 are received by contact holes 190 and 192, respectively, which
are located away from each other, and array contacts 134 and 136 are received by
contact holes 198 and 200, respectively, whiqh are located away from each other. In
FIG. 8, line 250 extends between the centers 262 of the contact holes 190 and 192 and
line 252 extends between the centers 262 of the contact holes 198 and 200, illustrating
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148. In FIG 8, line 242 extends between the centers
262 of the contact holes 188 and 192 and |ine 244
wezienasgobet ween the centers 262 of the cont aceCTOB®87/006123
198 and 202, illustrating a distance between the
centers 262 of the respective contact holes, which may
be fromO0.02 inch to 0.100 inch. [0044] Return |oss
whi ch occurs throughout the jack and the receptacle
assenbly 100 is al so considered. A signal sent down
two pins (or contacts or wres) in a differential pair
a ﬁégar%q%e%%ed)athg seers29 29K the rqspertive sqatagt holes, which may be from

0920SB a6t 020 Akh! NGInGRRARY G UoupRPEERAIEGH ERBtdNE the crosstalk
conductors and the dielecfric constant separating the

oeaNaTing i tfeq Bi<5i plug, qemitact hples 188) andeH2 racpivingcamaacentacts 124
ad 1.’9&1%&15&?1%} A d nblad hB{%F o8 afitHh8 rr@&‘i&i'ﬁ% a8y Eén%étg 134 and
I a geo ry, an

144 and "14 ve essent y the sane
13§, aregpastivelyo gest placed in ¢lpgermroxiptitit toeoras smthéryord @@ circuit board

e Y . . :
TS, 7 ORBACORS B 5301 TR g
19hend fipe PAdcextemsis tmtwdent the ceatege?62 op dotacumact doldds 198 and 202,

. w:5he. return ss.iS. bpproved. Therefore, .
i B oo aE Ve 3 3miele 2B PR HREepmgH i PR bl which
map deB8n Or@sipelsta 0.60¢ inchf the fourth differenti al

pair, are placed farther apart with respect to each

ot her, as c 138 0 receivjing.
array cont[ggfﬂ %wmu‘g%gﬁh‘%@s%ec%?? ve 03}1, EB‘T“ t'he Jf'lfﬂfs?nd the
regeptacieensanably 18D s alsnadonsideradt. Ahsipaa skAvidawmd twd Pins (or contacts .
Vil . ay. contacts 130 and 132, respectivel of .
of REED TR ME R B S rpoediids tatea of af Bast e croSsection
oftthetcaatiudtot, spacf baaweded fier@midiigtbrspaidr therlyelbdric Reh@afte@dparating
tq I ncrease the inpedance, providing a mare favorahQle
s dplornp RS Borobel T Feeoft Aay sl i bREhRd 2R fourts
dicﬂ&senth iab p_dilrsi; mcém,elrmlﬂfh 14&5&@#@1&@‘ nyftnjle:s@ﬁéﬁgéﬁrﬂawh ,%nd are close
those.skilled in the t recogni ze that the
T i e eieptiste piemins L0 eliiRed £ cnpricsPepyasn the array
coritgcts pf €dch pNCGh&GE kv thim @esided] 5 iMERAsihStifelitdP¥ahdeSo match
1. A receptacl e agsenh rising:. a housing (10

I 8
the 97855 TFPEHINCE 8 aﬁaOiﬁeéﬁn"%? 19 ey dosst Helmurrgrid. e??aierefore,

cditddt olFO0AHED0T ReckRGR ¥@aP chrhtills 1BBRANHERAR, ?él?e&ﬁiem of the
co flgéred, 0 accept_wre termnation contacts 113)5
foyrthy difigrentigh ped: preqBlaced dprthes; apgrtawph searact yo grach other, as are

cdiftdtt Aoleshrdgesnd i—ﬁﬁrec@ﬂ’@n%]ilg cdiftdots 198.and 986, &QBectively, of the
the circuit board hel and

ZOé) Wi t hi n the housi ng;
fixsg, }fg'd'?%tfql Day; 5;}(1 contact holes 194 and 196 receiving array contacts 130 and

132, respectively, of the third differential pair. Distance between the contact holes of
a differential pair may be increased to increase the impedance, providing a more

favorable return loss.

[0045] While the invention has been described in terms of various
specific embodiments, those skilled in the art will recognize that the invention can be

practiced with modification within the spirit and scope of the claims.
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a plurality of array contacts (124, 126, 128, 130,
132, 134, 136, 138) arranged in a contact array (106)
WowRaoitee4dhe housi ng, wherein each of the pl urabPCT/ySmb7/006123
array contacts conprises a main section (218) and a
contact tail (216), wherein the main section (218) of
the each of the plurality of array contacts runs
general ly perpendicular to the circuit board (148),
wherein the contact tail (216) of the each of the
i f _array contacts has a first bend (224) to
m@@ﬁmﬁa sub-section (228) extending parallel
to the circuit board (148) and a second bend (226) to

f or mia 4 esepticlcaistersblly-conmpiising: (222) ext endi ng
perpendicular to the circuit board (148), and wherein

ol ur 21 1< (198 1 pBieon 0L ek (L8, GR % R gnd beine

coifignatbd to/reative arplag,!thl e end heldgeconligaitidito hoadA wids termination

The r tacl e .asse of claiml1, fuyrther
QR LL BB it BorR LB SRy g ¢ Warelisy i Founcicnales 48, 190,
197d19£CQ06, 298,a200,0002);! the (dicchit b/l heldmviwgiir? thé Molusing; and
differentjial pair (140) and third and sixth array
chagattsEtd ¥¥28, 134) forming a second differential pair
(142) and fourth and fifth array contacts (130, 132)
formng a ulhpludliti 6f #rsntdmictp i, (1264)28130seyE M3, 136, 138)

and ei.ghth array caq cts (136, 138) formn f our t )
afred, Bk pouitacs areaY LGSt e motsing b oI Sheh fahe pldpality of
a TR6htALE TompriRed armthinadecion Qplfra)m debact( &ﬂg(.zlay, 3vherein the
ol et Bt B A o5 i) S i A pncay
pépehditalat @NHRAERGIbAAR eR8) Ivhereih/@l corRilkt t4ir @d 63 8f the each of

receive the wire ternjnati on contacts associated with

ueality od amay reontasts bas ) At bend 224} to foyanaderst tail sub-section
(2Y9 )ékf%ﬁﬁl_gap%‘ﬂ[bl 3@ g%eé éi@%ﬁt B 11 A ERA% sticffd biAT k%zaf) to form a

the circuit boar the wire tefm nation contac
s¢rond dail splr-sectipg) (223hextgndiag peprepdicalay do th cifpyit board (148), and

whEfeh BRE {LORP R PGHSscRES? gmt) ©F i deldn toFGhd ﬁ%ufr?ﬂity of array coritacts
.dlff.erentlalwpal r (144) are’located proxihate a bottom
isgrepiyadby onmet the pilurslitysifgentaggiglesin the eirewit beard. boar d.

3. The receptacle assenbly of claim1. wherein the

pl ur al ifthe redepRdcl S¥sseRBlyAG Faib ], IfiRhercMYrshfs first
and second subsets of array contacts, wherein the

first tail sub sectjons (228 f the first and secon

subs & cptact afray Mﬁ‘zfé‘f“’g’r@%ggeﬁﬁé apq pecond araK SoRRES 24, 126)
fdigﬁﬁ raCﬁﬁt a?!fere&?a)l,pdaﬁlewtghgalﬂtd a‘naom%%égze&{gaa@ s, 134)
At e o P40k TSGR s 15,12
forRERPh AGitEdFESGHRI Paid (144) Absdveentl SghihirilyWontdcts)(136, 138)

of .array contacts, .
forming a fourth differential pair (146); and

the circuit board further comprising wire termination contact holes
(170, 172? 174, 176, 178, 180, 182, 184) for receiving the wire termination contacts
(113), wherein the wire termination contact holes (170, 172) configured to receive the
wire termination contacts associated with the second differential pair (142) are located

proximate a top end (160) and a second side (187) of the circuit board and the wire

termination contact holes (174, 176) configured to receive the wire termination
-13-



further conprises first and second subsets and third
and fourth subsets of array contacts, wherein the

wo poogtiodaends (224) of the first and second subBE&L/ES2007/006123
(254, 256) and the first bends of the third and fourth
subsets of array contacts are fornmed to extend the
first tail sub-sections (228) in first and second
directions (A, B), respectively, the first and second
di recti ons bei ng opposite one anot her and paraIIeI to

the circuit board. eceptacle as of claim
contaqth GSAGiRtEs 1P SO JhiRd AilErRRHaL BoF (LA AL, JaggtecPrimate 2
béttorh hd $EEDMEd atﬁklsf:ﬁdéllf'l 6) efHelticuii®ehs. of array

contacts, wherein the first tail sub-sections (228) of

the first and s cond bsets. of arra contacts ext end
for g “%Zy ofﬁlg’d’éclt Wherepn the plyrality of array contacts
ﬁﬂﬂfeﬁ @meﬂsésﬂﬁrsaam vdrone lsﬁbsretsa)ffdrfasrtcoh@dcts HHRrets Gld 138 tail sub-

the third and fourth subsets of array

Se&&ﬁ’t‘%@%g)eﬂf & Teddr angh s308Rd ubess g prry, CQIééﬁﬁé cwctapds yfirst and
sdcBnd d&B&fRES (Igl 1188}, kQBediRkly, "ﬁ'?)ﬁl ﬁieriﬁ%t ]\%(gler eﬁff aﬂe first and second

di rection_bei ng oppoSite each ot her,
digtagees@ts D) baing difersnt withacsparictoach other.di st ances D2
and D3 are the sanme. 6. The receptacle assenbly of

clai m Iphefreedgisdle GORERILLE b ainh 1S WhER: 26l bt
further gorrprﬂliy ng four}tsh and f1fth arraeyﬁco%c %QAycontacts

furthgp conmwyises fht gmé seeandy sehsetsenachthisd apdi fouthasybsedof array
cdotidts] vaGeini hE Hirdd BedMs ¢ %@ttﬁe £i148nd 36 tnﬁlf Q{bﬁét@ 54, 256) and

second dj fferenti al c&) 42), wherein ourt

the frsthbepds gf the teisd ead fpwth m@f@d)fmaacs@macm fotrhest o extend
th@ HlsiRar !

Bt e o8P0 S RN B, A,
fixsb mchgacondidirettionstheingaonposis encoanatixrand phrallebtoctbe mcmt board.

array; each of the plurality of contact holes further

CONMPS | SiHAGreReft chdfié t

hol es furt I’?er %%lﬁp%ﬁsl Si ng )Ofcmg plgzlypﬂﬁ%lltz hag%i, C%Ra%&tmer
copprising fiod) S%ﬂﬁ'édsﬂmdrﬁn(dl’@wth@@hsﬁs: of Aok softeets, wherein the first

tafles‘ﬁ%' %hﬁﬂné EQS;) hif" e (AréBind fsQéﬁElHrkl{bg'gtg)df qul g't &\ﬂ%lc%sz)extend for

[

SI Xt array contacts, respect
dtﬁqﬂrécq:a‘elaﬂ einsl D2s®ppestivelye in hi finit dmk:tfomum)mmbwhamin the first tail

o epd 12251 BB 8 B B2 AR Tl o

digtentescP3 raside D4 1opecti gy, iarae swndrcat@dohy(BaI tHeefisst and second
I

i 0 o 05k SR SRLFRFR B e ame

andghg distinggs Prast] D3 aedhelsantdai 1 d, fourth fifth, sixth,
seventh and eighth array contacts (124, 126, 128, 130,

132, 6. 13fe rdeaBiacitata 4'aﬂnt he, iﬂ . second
array coﬁtrac?sac( 124eml§ilg§?@ b |er§§{)mgﬁgllp§'r enti al
air (140
P thga con)tact array (106) further comprising fourth and fifth array contacts

(130,132) forming a third differential pair (144) and third and sixth array contacts
(128, 134) forming a second differential pair (142), wherein the fourth and fifth array
contacts are located adjacent each other, and wherein the third and sixth array contacts
are located on either side of the fourth and fifth array contacts within the main section

(218) of the contact array;

each of the plurality of contact holes further comprising a center (262); and
-14-



wherein the third and sixth array contacts (128, 134)
forma second differential pair (142), wherein the
wo oaoriibedend fifth array contacts (130, 132) f orp@T/ES2007/006123
third differential pair (144), and wherein the seventh
and eighth array contacts (136, 138) forma fourth
differential pair (146), wherein the first and second
array contacts (124, 126) are |ocated adjacent to each
ot her, vvhereln t he thlrd and sixth array contacts
(128 re Iocat either side of t fourt
Sna Mieriintalfy Ge oS Tuithey Comdsig i (153h Hhestn 194, et
(1963 tand rsn(tﬁ X@S)&ﬁoﬂtﬁtﬁ mw e tre@diviay tha\/ﬂﬁf@(m&)hﬁn{rtt{ €i30), fifth

contacts (124,.1 are locate
033? P tﬁﬁé Rece I‘P@Ftaﬁﬁdretsﬁﬁ"t’c"ﬁﬁ’p dvhersig the dﬁaaa (262) of the
thir28id faith Bh&h&! Rolkd %19329@? m@@g}a@me@tﬂar Ll o 12?1 inch and

contacts (136, 138) are |loca acent "to each

whergin the ceptern(%62) 8F theofifta apd em@ayonteadwlwf( 10he198) are separated
b)Ph’MEé’slt 'otlm%cr? @ntme te ?ta%l% dsSerhhi§of SR r1' oﬁ&)%ﬁ{

and the plurali of cont act ho urt he
conprl sing second_(190), thjird t(192) Si xt h (198) and
seve ‘{“g%)a%n r iogmpEising, fiish cteponch hitde fawsty ifth, sixth,

selverfd) andt é]?ﬁtﬂ s(rﬂa%aaont&‘té(tﬂ# 136) 1282ndosey£ENtdn (1 345138), wherein

arra COI’] acts respective Y, V\,hereln the cen ers
theofges) apd sepends awray @Oﬁ'ﬁ’&tst fi2fd 186nfare anbirse sliffarsotialipsy (140),

wﬁér%uﬁﬁfé%ﬁ'a%ﬁ’xdbs\fxtﬁta&a%a&ht&tslglgy %, %Qﬁit SIS Etlquntlal pair

centers (262) the Sixth seve ntact hole
(142bavhergin)the feurde pad fifdcartay camtac@-va@ﬁom’.mcfommrhl@t dlfferentxal

aTlh(q 448 Ca?tatvétfér n368 S Rh 8fa Gk 7&;1 KcEH{aH%‘S'isé 138) form a fourth

rrsing e contact arra er co

dlffsmlnl amt (flﬁﬁ}, twhgreimy theofitst cind s(em@i amasz)cchtacm (®4a 126) are
lo%atle& de%héétetf) &hkh %lthé?a%e{e%rf' e ARG ol Jl)gthgé}gayfs#oéx&%cm (128, 134)

array cont actsform ng a secon
arp docatgdl arp itherrride pfi tltehﬁumbtmﬂtﬁi(di 80y aoutaéts f(t 30 (11332)thtnn the

rsrae\gtltu?]r? ?%?83 cﬁf 1% eC()l)f%%?tmerg a{%fl]‘ln%lf%zaf)sp %?ci §§FOPSMt gontacts

(124e12@cat dolcam:ﬂ ed_]b.hfmt teiadeh @i;hdrlmdfthel thild @drd)coaadt (128), and

nt acts sec
w%%%‘)hth& % g‘f e con ey nﬂcé’ qs ﬁgg"'ﬁlqﬁfaé?‘g F‘g’aﬁﬁm to each
othmmlddhekmﬂearzfywdﬂm(b’in)prl SI ng a center (262); and
the plurality of contact holes further conprising

thirgd 4 i f 1 .and si xt h 8

cont acf] 2@%" ltnl%&ll?}; E%é"é“?v‘%‘#af ﬁﬁnhl%e% rcf)p geﬁl‘(éﬁ’]‘ﬁ’ nd
(130), fifth (132) and sixth (134) array cont acts,

r espdetplymlify ofisentsich holes forther cempiising secdrid (1N dthird (192),

f |
snfth (Elgﬁ)é gc{ﬁgl?é‘éveﬂ@l P_ﬁ)c(:)g %%taa@?xgks aF réc%gxag? tﬁg gé{cm?! F 26). third
(13% sixdih (1349, arfd setventhg(l Bﬁ}talandccmtaat#; résp@di;tvelﬁ,&)/hﬁemtthe tcenters

(289 ESth8'sEcond and third contact holes (190, 192) are separated by at least 0.120
inch and wherein the centers (262) of the sixth and seventh contact holes (198, 200)

are separated by at least 0.120 inch.
8. The receptacle assembly of claim 1, further comprising:

the contact array further comprising fourth and fifth array contacts (130, 132)
forming a third differential pair (144) and third and sixth (128, 134) array contacts
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separated by a distance of 0.02 inch to 0.100 inch
(240). 9. The receptacle assenbly of claim1l1, further
weowpni@ing: the contact array further conpri sSPE@US2007/006123

first, second, third, fourth, fifth, sixth, seventh

and eighth array contacts (124, 126, 128, 130, 132,

134, 136, 138), wherein the first and second array
contacts (124, 126) forma first differential pair

(140), wherein the third and sixth array contacts

28, 134) f ff 2),
reetict feoond FOTRARY otk miran PR 0 v g3p) amay
cdnddoni? aret lokatdd dildjzfcemeéﬂch aithd@amrd whédin tlﬂmlfa/r(@ngj #hd §%th (134)
sevent h and ﬁ & arr a ts %‘Eﬁh 138) forma
array, FRRACH e BT I"“p%1 theh &ty (& %dréﬁha(ﬁé@ array

coRERN it ¥ ihAA s8&ich (Qig)%f ﬂk@ GAntaéteanlafyc ated adj acent
to each other wherein the third and sixth array

cont ac 34) are | n either side of the

f our £4f Pt of SjpepholorRr AR eemiet (268 and
mai n sectlon (218) of the contact array, wherein the

fir sﬂleqﬂdrahey:oflcbxﬂaiat aylesduithatnipkiding tha)(182) fhaaa{19d), fifth

B35 O S bR e BHEEAASTESED 130,

(162 amwdsistH (13@) akdP omaérs, esRictdeladvheRM the Qeﬁ@fdbﬂhs @ird and

dth t t act h
) Sobe BAIgh DL B SOt B SRt Lo St 000 inch
(2(32}5%)“1 Whékei thePlditet idf)th® foe e had kiR (854, f 1yg gh:%ﬁtact holes are
r|S|n Cfirst é188) third (192%4 SIXth (198
338?’6 N2 Wﬁﬁf 02 indh 003 ineh £240i ng the fir st

(124), third (128), sixth (134) and eighth (138) array
cont &CtEhe reesiRaié hssehply svhaddiai 1, fulBeCagisin®f t he
first andthlrd contact holes (188, 192) are separated

b | ce of inch.t.o 0.100 i 2
e SRR Gl P PRBribfe st ree i bR binede e, sixen,
sehmithsanﬁ]ﬁggitgémﬁb)/ cﬁmﬁaﬁﬁ&ﬂalw 128, 430] sszmlesa 036,01 wherem
I NC e recepracli e asse
to K8y ety 4O, PR OB 12 ar#rae@lférrrratw pair (140),
whateinhihe thipdant Ssing drtaySdontas e QG 134y fodkn 4 S88ohd differential pair

PSRN SO L I T RN

paid48% @64 @vra-rréxﬁ)th@ seveat fnd(cl@fth 2%0&@6@&@36 1138§ form a fourth
dgrfferentr arr 140%1 erern the thir si xth
i P‘iea?alcsﬂf eing ) fust) apd Secerdy ﬁ{faﬂlcpfl@F@nﬂP—él 126) are

lo@aéd adjadedy, tovaaem Qither! WhekfiHethaA ki fitdh éfd&aabntacts (128, 134)
intacts (130, égz% forma third differential pair
arg Jogated o githgretids AL thectourh end Hifiharray gentacta (130 132) within the

mé4ifl rHeaﬁ&S (21836f thd%bniaef Bray, Volkrbin @kffirSf 80U 5on83iay contacts
mhereln the first and second array contacts
(léﬁ 2 Qﬁg)locg‘t%i adjacent to each other and the third array contact (128), and

wherein the seventh and eighth array contacts (136, 138) are located adjacent to each

other and the sixth array contact (134);
each of the plurality of contact holes further comprising a center (262); and

the plurality of contact holes further comprising first (188), third (192), sixth
(198) and eighth (202) contact holes for receiving the first (124), third (128), sixth

(134) and eighth (138) array contacts, respectively, wherein the centers of the first and
-16-



| ocat ed adj acent to each other, wherein the third and
sixth array contacts (128, 134) are located on either
w@eae/1af404 he fourth and fifth array contacts (RGOUSHB82)06123
within the main section (218) of the contact array,
wherein the first and second array contacts (124, 126)
are | ocated adjacent to each other and the third array
contact (128), and wherein the seventh and ei ghth
array contacts (136, 138) are located adjacent to each

h nt 134 ch of the
i onetiolas Bl M Hb e e ASimbs PE D ok dh 0ek00 inch
(Z@f}ZAnd Ahdrelif ehdd bekitadsi 6ﬂ/th@fs1>&H %ﬁ@lglﬁﬁ'dﬁiﬁcﬂ !hbté@r(ws 202) are
ing first, secan ourth, fifth, sixth,

S%tﬁé?ft tsay afistapceypf 02 dmlha 0 HB@ é%Ch( (244)-10.gbhe rfgzstaq‘.lg Assembly
011&§,m19§m11399@m gg)l for receiving the first, second,

hird, fourth, |ft si xth, seventh, and eighth array
contacts (124, 126, 128 130, 132, 134, 136, 138),
r espdhe POMRSE, arfve fusther coe@prising; first.nsecandyntinind; ffowrth, fifth, sixth,

sRAA&Id aghﬁﬁa&#i@om&&@(lzwﬁ)zsf Pism 13of 1551 1311" %B {Z80wherein

arranged I'n a triangul ar d wherein

theofirst [and ssegend gH@Y SOgEACH 6 ééﬁ) (fqm a figg dlﬁ@@pnhlopas (140),

I
VB, AL SP S0 30 ] RO B

(lﬁﬂ%{ rwhespia the ffowrth and fiftogTaycenmtasts (m d32hfesn o gt differential
d

o MR dofBoL Brtalh 340 05 AR QA LHTERI A e

dlé"f@mné@t pa| €46, mheremgshe figs?)argr sechnd arey conthicty &de 126) are

b PRI RS P BB PESRAE o, 13
an'eriowt@iann reztlhapsxdc jof rthE( fedth afd fifle agiay contactsqAB8@, 132)8yithin the
main section (218) of the contact array, wherein the first and second array contacts
(124, 126) are located adjacent to each other and the third array contact (128), and
wherein the seventh and eighth array contacts (136, 138) are located adjacent to each

other and the sixth array contact (134);
each of the plurality of contact holes further comprising a center (262); and

the plurality of contact holes further comprising first, second, third, fourth,
fifth, sixth, seventh, and eighth contact holes (188, 190, 192, 194, 196, 198, 200, 202)
for receiving the first, second, third, fourth, fifth, sixth, seventh, and eighth array
contacts (124, 126, 128, 130, 132, 134, 136, 138), respectively, wherein the first, third
and fifth contact holes (188, 192, 196) form a first group (230) arranged in a triangular
layout and wherein the, fourth, sixth and eighth contact (194, 198, 202) holes form a
second group (234) arranged in a triangular layout, wherein the first and third (188,
192) and third and fifth (192, 196) contact holes are located a distance of 0.02 inch to
0.100 inch apart, and wherein the fourth and sixth (194, 198) and sixth and eighth
contact holes (194, 198, 202) are located a distance of 0.020 inch to 0.100 inch apart.

11. The receptacle assembly of claim 1, the contact holes being located in a
central portion (164) of the circuit board (148).
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