RECEPTACLE W TH CROSSTALK OPTI M ZI NG CONTACT ARRAY

[0001] This invention relates generally to electrical
s@mevioess, and nore particularly, to a nodulmrrasaek/oo6123
or receptacle with an array layout for reducing

crosstal k. [ 0002] Various electronic
systenms, such as those used to transmt signals in

t he tel ecommuni cations industry, include connector
assenblies with electrical wires arranged in

differential_pairs pai r
carries a p QEWQ%M%@WQ%&MrH es
a negative signal integderfACT B®FRAYhe sane absol ute

magni tude, but at an opposite polarity.
[0003] An RJ 45 el ectrical connector, having a plug

and out | et e, rhs B0GRY sl b g&ggalflgm&e&ﬁ@ Bsflctors, and

totransm tric s in erent| pairs.

AmrRpartBulatipgtormsodylar jagk for aeeaptacks) wiaiapsargy lagqué dor reducing
g has a high | evel of noise due to the

arrangenment of the wires as determ' ned by industry

st andar ds. eE%{OQO4 :ﬁ@be dj.ffer entl al
pa| rs are PY9RLi HgEauy R 50987 NSt fi fransmit
@nﬁlﬁelrp(ﬂﬁmeﬁé&fmﬁﬂﬂcﬂﬂﬂ@riﬁﬁ Wastu@¢l connector assemblies with
e oRanel C M g2l ana s OURLLIG, Of SLORBLELKY pai carrics
hrpaﬁﬁ% ﬁlété'ﬂ R&d tlzﬁdd &hé’t&frmp&ﬂ:béﬁ m@xﬁ&r dsigtt @derded éo have the same.
t ched i npedance as nal is transnmitte

f gg H’ﬂgﬁ‘@‘dgplﬂﬁa&ﬁlac’m?éﬁ? g’ﬂ?’acl e assenmbly. The

m srratched i npedance causes a portion of the

eI ect ri cal [090ghalAnt RI-#% cleefricelotangedion havipgardug aad outlet jack,

e f
R B o Bioflt it TERLAN ol dRleal SEHIE of ifilditia pair

P@(IQB&B phagdes favir dpffer@lmnh p@lt?ovpf Walsrgse rfB:lfa Iégg hawea bighrgvel of noise

b BREY dr fPh el Rt WeRai.as and

gmeg%rtg‘gan ths. The problemis t at as frequenm es

i ncrease, -the syster eriences nore.s

degr adat i oH?%8fk X’Bﬂﬁéﬁqﬁ%ﬂ BHR ﬁrﬁBOSiP%‘?{‘}lrlPr clqsg groximity to

@élﬁlﬂ bﬁ@ﬁﬁiﬂ@l&‘eﬁ cOnrfed R lCdﬂld generate unwanted (H)Qﬁﬂl omﬁbﬁenbltlc (EM) signal

olution to e pr emis,a rece cle senbly. '

i B prors s owtieh dneiesdn S msdy B B seai iikions. Another

PRI ekpRBisnded it Misoatehedl iagiediralas peidnal iptresmited through the

qochgged het ei COURC $h0%, 200N N8 AR, Wadet @tbrtion 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 eﬁperiences 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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configured to receive a plug and the rear end is
configured to accept wire termnation contacts. A
circuit board has a plurality of contact holes and is
held within the housing. A plurality of array

contacts is arranged in a contact array wthin the

housi ng. Each of the plurality of array contacts o
cpiggrddegecetyee Hug age thsrreanendds copfiousetio) aspert PHES tgpimation

4, O\ [cHBst 9627 Rl ¥ pAGLIRSWH GHhRE HoRs DY ! S &S Withi
cboar d. TI’?e tailS sectsi 0 .hagga first bené tc;a olgéinajg&thm the
héusmgt  tAaipluraith -featayonoreadte nsl iarrgugedrial 4 elontact tirey within the
circui 0 d.a second bend to forma second tai
i et B PRIN G FORpSRURCE PP (e e and a ail
sde@al. d Thd BRiSQLABE riRi denslly $eHLARRIL to@RE Bir@fit bEEd. The tail
plurality of array contacts is received by one of the
sastien has & rspbensbiptfaen aHubletgll ispb-sevdion icxiending porutlgl to the circuit
- e t here s provided receptacl.e

bosERATH sdBnBBeRERC o RETR Ll o T LA BE R R urar 0
therisyit béwed.f Thortecond tadlesubgectiuil dfgele sl the pheglel e agay contacts
. plug, .the re€r end being confi-?ur,ed to accept wire
isgereried 8Yi08R Ot s Piralaty of Centact hofes iy the ¢irewiteardi ng a
plurality of contact holes (, the circuit board being

hel d wi t highoddper Qs iagsket, aRitr@ Bl BrodldelY a9§ec%%tra@1)é assembly
contacts arranged in a contact array wthin the
comprisingg a baheng | haveechont andieapendsathe tfiond endibeiay configured to

contacts ri ses.a. main.section and a contact tail
refitlt e R Rt 35T LR iR R R oS BudRC yie R RRn Bongets o
cifthitHohAY apHtiGES plRSiteenesmhdtyhoRSr (P ardiitduitdboak® bR held

circuit board, wherein the contact tail of the each =~
wighinhrehqysingagnd: § plyralidy phgrramiontast srinagedant qogtachagry within

i- t ad t] ' llel.tq..

o} DA g Skt b SAREES 8 A PORALEL. il e
antlaa lcostaty- wdc wihereie Xie nadim gegoion pehitic catlarftibe tpheality of array

circuit boarag],fy and erein _the second tail . .
COLFISSURT FBITOY RIRFIEULHT §F Hen@ropit ROars expogin Hic egptact tail of
the QAT thel SlufaBEELY 8HaP¥oRAGs Bhs bR sPbddaadl fo¥mOf ﬁtrsﬁ etail sub-

contact holes i'n the circuit board, and wherein
sepiianr exit¢ndyngofaraltel &y theaincait beartlund heecandrhend s@ forini a sdcond tail
cond subsets of .arr contacts, the . first tail "
BB E e FRMARREL shd Spiokdif g Febnd it
sublsedionhe thereath BEfiEt PiardlRS REGhray @ohtabtstis 2EEEEARNEe of the
di stances which are different wth respect to each
rlyehyr of Gptactiholesnm Bieupiguik hoasd, and ahereih il phwality of array
' - f t .
co Bk 85 R LS L LY 601 W s
-~ seaticas o€ ethidinexfiendnintthe samé diradtiobefioia tadificsh besd bp papediere first

éo that .of the jL_st t‘gﬁl sub-.?lections of thﬁjé{_lr t .
and e distamcas; PRich e BHerent N diesRash & <Bfh pHerst Ppgiein the
phir@l'iﬂfy T ubap @&It%&@ﬁwﬁfde& B bt et ?:'F‘Qﬁ?tcoﬁﬁbﬁgthe first tail sub-

different- with respect to each other.
setpo® T Wikieh exteng|eedisiabod inmerdizectipt [frono wheie ficke dendpedhich is
op A R PIRTRLE i Sb LBHELET R (o TR POBOTRAM A e ana
didtdrlce ot tiat @St @il Babspaiink € the Rvwhef sudset Getntifftnspewith respect
receptacle assenbly in accordance with an enbodi nent
to ggchifierpr esent i nventi on. [0009] FIG 2
illustrates the receptacle assenbly of FIG 1 with
t he housing renoved in accordance with an enbodi nent
of the present invention. [0010] FIG -3
illustrates a front perspec%‘i ve view of a
sub-assenbly within the receptacle assenbly of FIG 1
i n accordance with an enbodi nent of the present
i nventi on. '



[0011] FIG 4 illustrates a front face of the circuit
board of FIG 2 in accordance wth an enbodi nent of
the present invention. [0012] FIG 5
illustrates a rear perspective view of a contact
array formed in accordance with an enbodi nent of the

present invention. [0013] FIG 6
illustrat i ' . . I
S ornes R0 oG b SO Lo A ey of

- eamgdewith refeentd withe accompanying dravwifglid whidhc 7
illustrates a rear perspective view of the -

sub- asseni| y_ of i n accordance.with an
enbod nenOOgH ;E@-Sﬁeﬁwﬁaﬁemrn%@ﬁ?ﬂve view of an outlet type
reb AN adsbifn]y8n bédodddntatedh A eeiddakint 8NieYprRaht i8Vdhtion.
accordance with an enbodi nent of the present
i nventi on. ) [ 0016] The foregoi ng )
summary, #80%el F1Gs tivetrptes thenicagpterde agspabily of FIG. 1 with the
SCI [ tal e L t
S R S i R e
conjunction with the appended draw ngs. It should be
under st od@01Gjat Fikche plussatat aifrone peispettive siawodf hisnb-assdmbly
whBp e LR ARReTents, AT BB O Bt 08 of the
predehtiglvERlRS a receptacle assenmbly 100. The receptacle
assenbly 100 has a front end 102 and a rear end 114.

A housing 108 partially encloses a contact array )
106- wi t hilRORlIc akAG: ¢ illugratesy fihet esappthe copuirb@rd pf FIG. 2 in

ek A RERR R e PBbhe £ R T2 1 g

has contacts which electrically interface with the
contact dO083 1EI&. SAilhistratas ta deaapetsgoéBvd kil o) dostact array

mount ed wi.t hin the housj.ng 108 proxi mate a housi ng
ToRe ingisgordenge ik ForROEHHCT LY B PG FECRGHhect or
housi ng 112 mates to the housing rear end 104. The

W re connmegiyr MeUy Neiskdids aGERPVIBwVAT18E bhall ArK2dd BIG. 5
(not shown) through rear -end 114 which electrically

fofrpedeinfageqrdigochwithi gnecrplegdiuingat ¢{dhe presmaventing hel d
within the wire cornector housing 112.

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

of FIG. 2 in accordance with an embodiment of the present invention.
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[0018] FIG 2 illustrates the receptacle assenbly 100

of FIG 1 with the housing 108 renoved. The wire

term nation contacts 113 are accepted by W T,
WOHH4PY on contact holes (illustrated in FIPémsgoogfﬂ%ms

4) in the circuit board 148 and establish contact

Wi th conductive material on the circuit board 148.

[0019] In this exanple, the wire term nation contacts

113 are insulation displacenent contacts (IDCs),

however, other connection neans may be used. The

Wi res w t Hool 3] heFiGa B likustrateiaRatiactainta paidin dn de@tddnbe with an

I conta The .opposite end of the DC contacts
PRSI 8 A ERERURERRRM ¢ boar d 148 within the. wire

term nation contact holes. The wire term nation

cont act s 10Gl&]erMenfrezoing shremeiy: @i welb@arthe faldowing hdetailed

a@y& %bn LB EeBER Qh%o&xﬁ{éhé%tf%e Jotelasl’ maﬁ%% Qdn b3 %Icﬁ!& understood

S-1n connection or other’ neans
w_h@nl eedin Wmln@flan twith nb)@agg@ﬂlpcl de0asCTit M@ he()@ém@od that

tﬂtpgx%gént 1 ?ﬂ ié l!ld{iiﬁ){lﬁhqﬁ 13k Mﬁ%&m@ﬁg %.P@ ‘fﬁs\féﬁl nﬁaﬁwl wn in

asse 20 wthin the receptacle asse
ﬁﬁaﬂﬂiﬁd@mmmﬁﬁ sub assenbly 120 includes a base 122
whi ch may be fornmed of plastic or other nonconductive

mat eri al . [itng]bage. 130udiAtesa teeqaddélaQedBY (G0 THe adtdptacle

| te t f t d.102 (El
o 00 G 7o o%haﬁ%ﬁﬁigpﬁ%%e?%agﬁ c.(egr%m?g s pectiaty
cheloads actbontaoXinimt m&wlﬂhha davigs i ) Wethé eiifipld Q4 FIG. 1. the cavity

A B A D Bk B A 8 oo

phigr leasi ¢onlmw d’h(ch&ﬂecﬂmmmmﬁ-gcebmthsw cbﬂtsﬁ%ﬂyd@ﬁt h& circuit

R L T T —.
1806nfA Gontewhdt 1d 6hd areire corewction htrings | 0@ afes t¢ the Honeing rear end
1 BQC ?3& é}QreQ: n&e@?orq:lo{lgi t1 IP gt %?efs e 21? RESL fno% QIZ vg;gyfhrough

rmall gnnment an Ions, "1 n or
rqag apdsl 1 meandcmpdlyt in@erfaearmﬁd gerel@ﬁna@aoms;pnmwe 113 held

hscuit board 148 in a desired
ﬁ%ﬁem gkg&taéhéugﬁgqlﬁ

orientation. The base 122 incl udes a

series of [ otches 123 for d t herei n whi ch
ext end to ? é‘i‘a t58 thermge %ﬁ%&@&lyaWQf#‘lpoﬁmm

tHeNgouwR Rt tw rebibvad.d Gk it toRRiRtion ThMalia 383 b adlepRd by wire
elfgélla%ligg St’:ogtagtr llmqgs (li]lus%ralteglc atﬁgspg qugtn? tltlehgucru?t oa?tg 938 and

establish contact with conductive material on the circuit board 148.

[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 commection
or other means known to those skilled in the art.



The bridge 125 has a series of posts 127 extendi ng
upward therefrom and spaced apart from one anot her by
v%g%% 129 aligned with the notches 123. The arr%%
F44%4%% n the contact array 106 have an  PCT/US2007/006123
interference fit with the posts 127 and gaps 129.
[ 0022] The contact array 106 includes array contacts
124, 126, 128, 130, 132, 134, 136 and 138:that are
arranged parallel to one another and oriented to
extend fromw thin the parallel notches 123 proxi mate
the | ead equmo],O?r‘IGOMih@ulfal&ara E&g@:’gﬂq’ﬂ&tﬂfe ViR J7ASRb-assembly
. .ElLght contacts are illu t n the contact .
S0 XVEN% ° I Ssfiphy 190 RHAE: P11 3HS shiyfseEDlK 4% ipcludes a

bay: 132 whiell majbeafprman bbb icli b 1en tioh 2 dhoive @afkHiIS I The base

6 WL B Bl B b - RSB S e me b e, 1 of

frizthomnithg 188 ahdmnea ddbe 105 fhchieemedrlbdaidd Prakimatd b tha RBusing rear

ar cqontact.s 136 a 138 .for ourth differentia

31 ol PGl Bt s Ry A S g oot avray

a0al ne3apnAlkdtitiotlys heirtuit board tthotrshoany nfag et uzed instead of the
i ff ntjal irs 1 144 and 146, respectively,

gés% 1 og% Y c} n@%@?‘é‘fne yOI_léncﬁ' acent one another. The

array contacts 128 and 134 of the second differentia

pai r 142, H¥?&) elhe sa8 edgsr 1055eeludes nopisd 87 shas ks configured to be

AYEREEN hoRS 109Gk RS frodtBLLsh of BR &%ﬁﬁ%o&gﬂf@?tﬁﬁlﬁ%& 107

and 134 of the second differential pair 142 are sg
By peery alignoreng padipclogking Fctipns, imerdes temopision ol hold the rear
0 H03 QB HANREEHIROMEL VPR bitbdithddtd 148 B dedlred Alidnment and

144. The array contact 128 is adjacent to the array
1h% basedl amelides g gerics of papllel migtchgs 123 formed thersin

Which esent ite kheidhd &dgk4i®d3and ak“ébace{cﬂ?:ﬂﬁﬁ&ﬂ{ hy¥ end¥irif a desired
n (0] e arra

t he ar contact 134 is adjac y
R 106 E?fqgﬁ&ﬁ?geéaﬁes BB 121 IasaieiPrormAl hotax rige 105.
The bridgenisdias paediss ofpdstand7 ddbndiddepwird dheref@dth a6d Spaced apart

24, 126, .1 13 132 34, ..136 . and 138 extend =
5105° R 80520 AT Rl R U BPERT 13 R B fgotacts in the
deateet aoayt HIt havaiah dntdfredel i wifh) the pasts E21t &id gpe 129.
circuit board 148 to define a contact entry pattern

153 (FIG [ﬁ;bm]Th@hée&h&thggfgbq i%&lgdeg%ag%oﬁtg&gq?%dmﬁ, 128,

to holes in the circuit r i nterconnec

150 A32.n54n dP@ gnd 5§ dhat acvosrpinced papliel tewipgnoder aidheriented to
dxBdeRr AR NERh IR bAGNE docrkd @23@1?%0@&& the lead edge 18985 the rear
It should be undérstood that the circuit boar% 148,

9988 03 0f thg hase 182+ Jelght stastsaagdipstpateroin thgycoptpey atrpy 106;

IvieRer, e dd g teh GHNKOIRESsRACH hea! IR cdificts 124 and 126
t ngé be desirable to_nmake_ the receptacle

xaml e, .. 3 .
58 AT 5 Rt 5T CoRasie 28 80 b4 FBPQ Sopgrsliferential
Haitr 1415 racep hnee R IR (5 af® ) 3D dorad dedicl QliffBRnGdll g 144, and array

boar d 8 dify the fpanspitte i gnal s.
%%-it&]ﬁéua&& U8 Bt & i R e 4B, M Speapis 24 and 126,
160ra0d i 162 baogir 1(:136124& IﬂschlrEeb figst, e aﬁ{! fcﬁjﬂﬂltdiﬂ'aaﬁﬁ’al:bﬁﬁs 140, 144
S t end. 160 a,bottgmend . 162. Contac ol.es
D315, sBbeSe,g T AR Sl S R hen g 158 array
contactaclt2Bemtdr 134 af ther sechidB diffvintial pair 43 ohdvadved], akk thbt docated
; | [3: I . L _entr ter
LUty BBl o A6 aliEad IRE By Sty N3P i34 of e
seqond diffetsotialdpain 842 ora splif\or separatied frape ane dnpthenhy intervening
of f-center | ocation, such as .by shifting the contact
entry pattern 153 upward, dotinward, Ieft or right.
The contact holes 188, 190, 192, 194, 196, 198, 200
and 202 accept the contact tails 216 of the array
contacts 124, 126, 128,




130, 132, 134, 136 and 138, respectively. Wre

term nati on contact holes 170, 172, 174, 176, 178

180, 182, and 184 forma wire term nation conta
%?QO@#W4@P54 | ocated in top and bottom porti oﬁ§T’P§?§’°m"6u3
and 168 of the circuit board 148 for accepting the

wire term nation contacts 113.

third differential pair 144. The array contact 128 is adjacent to the array contacts 126
and 130 of the first and third differential pairs 140 and 144, respectively, while the
array contact 134 is adjacent to the array contacts 132 and 136 of each of the third and
fourth differential pairs 144 and 146. The array contacts 124, 126, 128, 130, 132, 134,
136 and 138 extend along the base 122 in a co-planar arrangement and have contact
tails 216 (FIG. 5) that enter the circuit board 148 to define a contact entry pattern 153
(FIG. 4). The contact tails 216 may be soldered to holes in the circuit board 148 or
interconnect with the holes using a compliant pin design or other intercomnection

known in the art.

[0023] It should be understoo& that the circuit board 148, base 122,
and the receptacle assembly 100 may vary in size, depending on customer
specifications. For example, it may be desirable to make the receptacle assembly 100
as small or compact as possible. Also, further enhancements may be added to the
circuit board 148 to modify the transmitted signals. '

[0024] FIG. 4 illustrates a front face 150 of the circuit board 148 of
FIG. 2. The circuit board 148 has a top end 160 and a bottom end 162. Contact holes
188, 190, 192, 194, 196, 198, 200 and 202 form the coniact eatry pattern 153, which
is associated with a particular array layout. The contact entry pattern 153 is illustrated
in a central portion 164 of the circuit board 148, but may also be located in an off-
center location, such as by shifting the contact entry pattern 153 upward, downward,
left or right. The contact holes 188, 190, 192, 194, 196, 198, 200 and 202 accept the
contact tails 216 of the array contacts 124, 126, 128, 130, 132, 134, 136 and 138,
respectively. Wire termination contact holes 170, 172, 174, 176, 178, 180, 182, and
184 form a wire termination contact pattern 154 located in top and boftom 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
comntact 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 cach other. Thercfore, the array contact 126 enters the circuit beard 148
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[ 0025] The contact array 106 enters the circuit board
148 in the contact entry pattern 153 to optim ze

signal integrity, such as by mnimzing noise due to

WO 2Nk, while providing for the confi gur aPCHHNSWPT/006123
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 WO

2007/ 106409PCT/ US2007/ 006123 cl osest to outer edge

31%&51: Mtéﬁbﬁg@ i $6%n8 U AGY cdRBet8Rb %fu%? € cfrblit e 148 closest

board 148 cl 6sest to t he outer edg
teobe epteredged$7( not  shown) electrlcally connect each
of the contact holes 188, 190, 192, 194, 196, 198,

200 and 200k} hﬁ‘&c&@@n&%ﬁbﬁﬁj eROECHION cdfitbcibddh ¥ the contact

rER0 380, f%%?%%f L 284 ot SR he Cental pestion 464 wich a
&iﬁebﬁdncﬁﬁ@%ﬁdlﬁ'btﬁé ub&ttéxa{ﬁédﬁghtcb?ﬁsﬂlﬁﬁemm@@ 17aciye0hi78, 180,
e as een Iov ea w
H5 APQIRE 16 Shincr 5O 4O B bt Bordn B ¥aer Tack of fog foles has
bdehqﬁbmaece wittea emﬁnsp} @doyresgoinding an I’heediﬂtﬂﬂ diq:hﬁ)ewmmﬁm 4 to

t t hole 188 |
S et Srcindfvdnferirofe oy pativgh [ RengRt boln g i dgetrcally

Jiomedltecwire ctairdmatjoml coathct holsi 178, tvﬂﬁm ¢raidcd holkO MG electrically
' 80... ont act hol es 9

388 9 S el SOPE8 IC40 “Gopach oz . P 198, 200
agrii@cdre kidceieally @qméd7tb wikd Ge;mﬂﬂaﬁ,onbﬂﬁtaamhb}&.ﬁmo 174, 176 172,

f@saga%hvr%gyecu%@ebfgeg;%,e%s&@g PRl BasdRY. gjv

of the contact array 106 in accordance wth an
enbodi nent[08%7k h@%réséh’ﬁt@fﬁﬁ/e@]tﬁlw of jthe ¢omtaet amray 106 in

RBEASKE RAY &n REDIUREH of fthd Bleserd in%@toﬁniﬂc@ itb@ numbers have

sectl ons_210, 212 and 214 together forma main

wsesh Birss Srroed apd thisd secgiene? i) 1212 ped pdddpedihenform a main

sba@nczrs:wmchhg AL dedhBrally Be .ﬁdl&lﬁ&: t%etﬁé ba%ﬁﬂ&lr% téh@ In a first
and

art ontacts 124, 126, 1

iony (€ e i e e £2 ée 125350 T8 7. 336 e AR extend
planat he ded bﬁ‘s;d:l 122b@aGd 31484 nbﬂna%4taetﬁ@ RS csabmanleIlnsg second
t he pajrs, of .arr cont act s , an ,
seehpnb e, IS S O BEl A TR 150 and 122, (g 138%na 138
causs ayeraanh aﬂieﬁ w2 thél drrdySebnenndt 123wad 054 Badtite pldder to the base

S 2 The cross-over ttern c e tes for a ]

1355 i nscr RDSR cBibEnsBk (L { pfTR B Eogyll ograted in
thehplng de etthiod s&tdn Zlhethalarraycm:tantsauﬂls 12841281280, 1328134, 136
and 138 extend planar to the base 122.

[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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130, 132, 134, 136 and 138 extend planar to the base
122.

WO 2007/106409 ' PCT/US2007/006123

formed. A second tail sub-section 222 extends perpendicular to the circuit board 148
and through one of the contact holes 188, 190, 192, 194, 196, 198, 200 and 202 in the
circuit board 148, forming the contact entry pattern 153 (FIG. 4), which is discussed
further below. |

[0029] FIG. 6 illustrates a side view of the contact array 106 in
accordance with an embodiment of the present invention. First, second, and third
sections 210, 212, and 214 and contact tails 216 are illusirated with like item numbers.
Plane 220 illustrates a plane substantially para.!lél to the plane of the main section 218,
which is perpendicular to the circuit board 148. The second tail sub-sections 222
extend in four parallel rows formed at distances D1, D2, D3 and D4 from the plane
220. Distances D1 and D4 are larger than distances D2 and D3. Also, distances D1
and D4 are equal fo each other and distances D2 and D3 are equal to each other.

[0030] FIG. 7 illustrates a rear perspective view of the sub-assembly
120 of FIG. 3 to better show the contact entry pattern 153 of the second tail sub-
sections 222. A rear face 152 of the circuit board 148 is shown. The second tail sub-
sections 222 enter the contact holes 188, 190, 192, 194, 196, 198, 200 and 202 in the
front face 150 and may extend through and beyond the rear face 152 of the circuit
board 148. The second tail sub-sections 222. may be soldered to the circuit board 148,
or may be compliant pin, eye of the needle, or other type of connection known in the

art.

[0031] The spatial relationship of the contact holes 188, 190, 192,
194, 196, 198, 200 and 202 with respect to one another and the spatial relationship of
the wire termination confact 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.

[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 ¢onnector housing 112, the
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[ 0028] Each of the array contacts 124, 126, 128, 130,
132, 134, 136

WO 2007/106409 PCT/US2007/006123

two wires of each wire pair are twisted together. In an RJ-45 application, the wires
are paired as wire pairs 1/2, 3/6, 4/5 and 7/8, which are associated with the first,
second, third and fourth differential pairs 140, 142, 144 and 146, respectively. Each
wire pair is received by wire termination contact holes located proximate different
comners of the board 148. Specifically, wire pair 1/2 is received by wire termination

" contact holes 178 and 180 proximate a first corner, wire pair 3/6 is received by wire
termination contact holes 170 and 172 proximate a second comer, wire pair 7/8 is
received by wire termination contact holes 182 and 184 proximate a third corner, and
wire pair 4/5 is received by wire termination contact holes 174 and 176 proximate a
fourth corner. '

[0033] The wire termination contact holes 170, 172, 174, 176, 178,
180, 182, and 184 are arranged, in part, to avoid creating additional noise in the
receptacle assembly 100. As industry standards dictate, the plug contains sizable
noise with the most noise ocamrring between the differential pairs 142 and 144.
Because this pair combination has the most noise, the wire termination contact pattern
154 isolates the wire pairs 3/6 and 4/5 from one another. Referring to FIG. 4, wire
termination contact holes 170 and 172 accept wire termination contacts 113
interconnected with wire pair 3/6, and wire termination contact holes 174 and 176
accept wire termination contacts 113 interconnected with wire pair 4/5. Wire
termination contact holes 170 and 172 are positioned in one comer of the top portion
166 while the wire termination contact holes 174 and 176 are positioned in the
opposite corner, respectively, of the bottom portion 168, isolating the second and third
differential pairs from one another. In other words, ‘the sccond and third differential

pairs are located far apart from one another on the circuit board 148.

[0034] The wire termination 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 R¥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 pattemn 568B, wire pair 1/2 is orange and wire

-8-



and 138 has a contact tail 216. Each contact tail 216

is bent to forma first bend 224 of approximately 90
degrees, wherein the array contacts 124, 128, 132 and
VIQe00gies4ent in an upward direction as |nd|c£€E@5%WWer”
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

gEiE BAX s TRl yAﬂQh&%ﬁ@érahén rdl@EdBGhe Ori&R&9A ot Bk lwires within

sectlon 222 extends perpendicular to the circuit

. Bsapebla d&kghd Alhaahhnaeaered B ke dpdisityng| @anmeg wire color

i)gzgkoﬁltgl% bl&@érané&@reemew@ Qfht 30 EitcdOdthien it HBe GldekWid (CW) or
board 148, ornyﬁg t he contact, entry pattern 153

e@p@r-qgckm;pﬂ GCWVY directionsdepgnding LAY d of the cable is being
024 'I%lm@for@ thbdelsé F@ﬁ%@ﬁ&tﬁﬁs hbOaPbhe bRBe&NtAphttern and .

array 106 in accordance with, an_enmbadinent of the

S e irpatisroamd 6V, Brpatiern el GV B wafteg a0 £ naThe wire

ZHYinatida coRlas 8&&11@'194 Q?%t(ﬂﬁﬁcnt R thst ddboPiRse four main patierns
illustrated with I|k Pl.ane 220

et (Pdl @ SELaHE AT T AUPHRE G Cregoipg@ver the wite
phigdithin thé Qatimil Bn&ﬁtﬁﬁb@ of %&abm@mﬂgsmwmmﬁmtmn where |

el o bl g Rt R4 P atiearan o v ed £ %ed

at distances D1, D2, D3 and D4 fromthe plane 220. o
D| st an c es [M03&hd While cerrésponding tth the didustic g Bireategmination

o5 o0 s Wy 8 e i

p@toﬂq 1st1® affd cpirerpondst Wsthy wiraterpisptioe e@ntms hpjasyl 74fand 176,
B&Fth%%@ﬁa?% Jorrelfors ng'tﬁé wite "té}m%%ﬁ fcoﬁﬂaeé/hchébel 70 and 172,

contact e pattern 15 t he second tail
sihishewreilovate ipan gppesite qome ofgbe ppardnit& Witk yrspepbter the wire

148 iraBion R0WAct HA18s $9£ Qtﬁ@ 1t7€' |'I‘]§é»'%% 2ki08)8 R4 bE MBEr green or
t he contact hol es 188, , 192, 19 196, 198, 200

araee o Bherpford, én Pﬁlwcha@éntﬁ@ wiFtPaR}/2d% PEREC T} eRiEREponds to

e ReYRRGLd B&lﬁﬁ&q{olésa@ﬂi had 180, (WhRe ¢hd Gillet pAA08/dis green and
148. The second tail, sub- secti ons 225&5% be sol dered
ti

peFrsARnds; 1P Y. tepgHiation santaghholes, 170 I gpother,embodiment,

eyevied pdihp2 rﬂ@@dieegre@fwaﬂme wieil6 SaRbedtings. Known
in the art. [ 0031] The spatia

196, 168, UD38L A S sRREE Rhiry Bl 33 b Bow B aibiiiea. s
sthed quentipusly. e laatRlohS plug, ofic bh élwﬁowedﬁ%rmﬁﬁhpmms split around
&gﬂ}l& &C é?frglé-g §ta}((¥£8ds }%n re 4 &fli tr}:;la?ra«md]a.? dlétgtg hom%ucmse needs

pect to e an I'S term ned
f-sx:mcgven thedplygr Schechighest ﬁ@g‘ﬁe O crastARkrie ereagesy between these two

mjm.eﬂletcﬂ% %%ﬂl &ﬁﬁblﬂ{tﬁcﬁs) alsdSxhivtCerossidk tHatds n&tgﬁsugm:ﬁcant

98 200 an wre term nati on contact hol es

Thig is psly dug 40 tfﬁlergejmaﬂ% bipdes) gxthe ghig, amhsopagiinesy fhe parallel

RaldeetNthe I \WhesCRAURIeY e mgédsﬁnlt@ﬁien?ug eméfo&om 8 CdeSirable to
[0032] The wire term nation cont pattern 1

will
srRungRTact s agise i1} the resgpfacle aspanbly APGsuck At thyo ‘i"%ﬂsaﬁm In
e 3rebéidcld ﬁs&h&f}“ $6680sd et Refed ROV or (ihd PRigCat ﬂle receptacle

gaggrge@gfﬂ%eﬂt or&dt tﬁg%?:ﬁﬁ%glgx%iéa% ycso lgx(': g&o&r:l'tsoto noise tGhan the
plug alone.
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two wires of each wire pair are twisted together. In

an RJ-45 application, the wires are paired as wire

pairs 1/2, 3/6, 4/5 and 7/8, which are associ at ed

with the first, second, third and fourth differenti al

pairs 140, 142, 144 and 146, respectively. Each wre

pair isr IV Yo W re termnati.on. contact hol es

Pocat ed dPB et israh HhFabt R PAuHET hAREHE Siyb dRyBigs of the
conpre hbles algy 190 192, paKUS 194,21 98s 20€G8H \&D Rithit the contact entry

term nation contact holes 178 and 180 proxi mate a
patternst 53 deashof the eantgshheles] 88,1180, BEeil ¥bd Hy 19§, 280 and 202 has
a L& g@f' ORir QN LAg tlil{ég!a‘f‘g 4}1%%&) .t@@ﬂo&ﬁ%la%rgﬁ%‘}gsaﬁd/gr distances

second Corner, wre pair isreceive wre _
betweeam thatcewarscliizt @iCthe kohast 3 88 198419, ARt 188, 200 and

third corner, and wire pair 4/5 is received by wre
Z%ﬁﬁlﬁd oY tho RTSIEE apbiiaes thomsclys %%Otpflpssaiarmo%the contact
ent9Patilinags ner . [0033] The wire

térm nation contact holes 170, 172, 174, 176, 178,

180, 182, and 184 are arranged, in part, to avoid
creat i ng [Ge@R]t i Sdubt geins23( imcludes the copreidickesa$dSe hf gnd 196

100, . .As .i.ndustry standards,gdj ctate, the plug.contains
a0 BB e RS % S gl B PRt of
1.02hend{of deihen) tadtupaiiecedd226Mel bl of Becauset Holdssl 882192 and

conbi nation_has the npst noise, the wire termnation,
1960kt ge¢ cphedisrent, fycircde 3 way hme yilipmetssof 3.08 a2 inch).

i t _ r Wi .
OfBaht A 2181 G 1aELETE LPYELES S (1o e
setemdrgrongt 2 @ninclodéesaibe soritd& holds d 94 oi8emtl @92 wittith avk mbso arranged

. pair 3/6, and wire term nati on contact_ holes 17 nd
in B 5 ity o G AR POED ARG Eeer 203 of Sach of e contact
hole3t168 CORNREATRAY att tnkhyWidothaR @k didhhRer MIth & .(26hM11B&II6Hm (0.04
~contact holes 170 and 172 are positioned in one
inghgpWeltlafclbhe top portion 166 while the wire

term nation contact holes 174 and 176 are positioned

in the o ht 0 [V fit t -

port i on 108 SRfib il ES SERbIRLRY ey b e et by
refdirfrigerpaint todIGpéi e fpiancn200 dagbeinhiadicatkd oatHi&r 8 War fst subset

the second and third differentjal pairs are |gcated .
25¢ dpelugssr erﬁ%ﬁ%@f&@%\%@% Hép B t5heatd fhe st aPcpLiah is the
didkAR3H1 TS the bk enbnal §RBn¢ AHsBCH SPRELAE colmitt ﬁ%ﬁg%, the

takes into consideration the ease of connecting
ceabl (e efovhible is the dptanct &2atem it pladO20. TWordsibeet 258 includes

coftGRaRTE 185, B %S cik St B AHREEI b Eh Meclpee 220.
Folu@h Wiliset 260 iat1ad&f contfeahbles 20095 @hd 190, anH iie: Raler 9626Leach

. typically designated sgecific colors, and therefore,
is (e diitance i emsitee plane d2Qais st nrevippsls thedigtanresd] and D4
[ 1.8 1 . tier ' [r 1/2 is
w24 0l Sl 0o By BPSO10 FE0ap ERATRIE
for pattern 568B, wire pair 112 is orange and wire
pai r 3/ 6[000¢r eendisAstdhgevioosig, te eghi paratlell Hbds ih ohe plug

the orientation of the wires w.thin the bl e jacket. .
cXIRTERGHONGLS « dRRReFIE 1y ile HRMLE e (Seiemot g thind
diffcdritlal PAiEEIRILE 41, Blad& PRI EnDBIS&R-PIRMO hiRahe greatest level

rotates either in the cl ockw se ( or

of goisat due- bl dekmickee (TOTXinitti wibt ¢ash endiomgspepdingly, in the
i gh _en f e lLe i [ Vi d. ,Therefore
recf S SR, POt ArE cpnRS o AT g B Baflppncs 132
and\t PaddperitnognichiGiaNle vl pahsies ductadhéMélobe pkingityntoan@ another,
CCW and B-pattern and ON Jhe wire term nation
contact pattern 154 was chosen so that one of these
four main patterns matches directly to the jack
W thout the need for altering or crossing over the
wire pairs within the natural orientation of the
cable resulting in ease of installation where

-



[0037] FIG 8 illustrates relationships between and
groupi ngs of the contact holes 188, 190, 192, 194,
196, 198, 200 and 202 within the contact entry
pattern 153. Each of the contact holes 188, 190, 192,
194, 196, 198, 200 and 202 has a center 262. Circles

U el Babieli it of SitlerS ShyMgEme e dianS devel of noise
Thel 6 3§, cohfidis 182and1BW, ard 9&eivk8 &y tBOQomast s, 198Nhd 194,

therefore the circles and lines thensel ves do not
reppRchy ey pahich gfe lomeied evvewn &omeeachilsas ansthe a8y contacts 132 and
fii ipel I
1R ety pa Bl SRR 106, B O VRED aftoBed vy
fremreatle ohd2, IWAIG.R, Ty Hdéves taadsrbetwegmtit eondre 26D bf TheOcdntact

e T S SRR e ST et o

1R BRI 9T Nostr bt & dlsEnBe BavePRYh@YRr&6D BB %s;@f:tive contact
2.08 mm ( 082 inch). Optionally, the circle 232 may

hdiesy avhachdinayrde dirorof3.Apmne t@ S58 mm (012U Mchric )20 mch). In one

econd group. 234 inclu th nt gt holes 194, 198
er3fiiaes R Riis sl Ermty QoA ¢/ angul ar

| ayout. A circle 236 captures the center 262 of each

of the cqobant Tk @8isd 94, tht IBceatle Qdseadly MBY @hp be further

have a diameter from1l 02 mmto 3.56 mm (0 04 inch to
copnigragiedngrgugh compensation pyomaging Hihe o#rac CORAS yclose to one

. b o

ke Y18 e 04 B4 198 JAERELLLEH RAGIENL 0 g 196,

re§fle@ively, whith mrstlosabkiatcl @B roximiity de sadhhehapmtdabt afroy emtacts
00, d 188, and th ter. 262 of his. the.

130G 2D B Tock et Mo Cot d o 104 200 o FegBLBEI Gehich are

lotR&d HOERsE 9fbtxﬁﬁit¥ RO le8chl Sther.t € F@GSB,eﬁn@Q?rS Rhkteitd %gtgd'seén the

the distance D2 Tromthe plane 220. Third subset
centged Aded thoenmadt hhlss d 92 9@l 19hendclers 240 @mde betnivcs bhe eenters
h i stan D3 -plane 220. Fourth supset 260
262,08 i SLRRE R 1 O LG BB Bl b b it P SonR ot the
repROIS codit Bblee@6D vilicH Ry esttdn ©65 IDAnf t0PSE RemAl@Ench to
220. As stated pneviousuﬁ, the di stances D1 and D4
0. Hi0dnghyy dn ongerabedimsit die distancgimavabcbs3 men §heobmehk e
equal to each other. [0040] As discussed
previ ous '[M042t} her}%elg BE thR 3 AL Bl *f)'aﬁg @ﬁpéﬁ%n&h@ s&bﬁ&g level of

experience crosstal k. Regarding second differenti
nopai or sebdmides o8 LB)sstalkdin the phigdi Fheeseemdi differpaiial pabl(bddss 3/6)
4/ 5 bl ad 3.and 4 an | S~.5 6 have. t he
exibhpesct HeBosrelgt Mot SetubuR IR fru AMferprytl Ve (Ries Y2 and
fouH BifRamiiaDbNe(bladed WE I N6l ithRe! Yroxinfityt MEhE BERNAWBause the
assenmpbly 100, the array contacts 128 and 130 and the
seepmd aNiTerentiad peis 198 PIdMET134 experi ence a hi gher |eve
of noise due to their close proximty to one another.
-10- | trah1desd ' g 5
experien é?%%1 t ﬁ@d ﬁ?%hetesgg# azé\a‘%eﬁ%teg?ﬁér% %gfgﬁ'll E‘Eeé SP%} 12&,%}% anay
comiaciayl 26 ant 428 sird R8ciandl b 30ntactchaiesc EMvad 2, rdspectively, which

contact holes 192 and 194, respectiv , i.ch are .
arq G RNl R Sher Bk By 44t 3G owe ceiyed by
codtad It M3l R0, %gﬁ?fgﬁ@pwwq&caw ﬁay?—i%ﬁn%ﬁgl other. Tn

198, respectively, are | ocated away ‘from each
Flgt hidine 260 epteqls Betwepmthe 2giersdtdrmd shoeaniass holeh 90 and 192 and

. [ 2.90f t con |.e nd, oL94 hine .
ling 35 B Eaie oo B8 cEite 22l B upS R 18 g 3D laing
hol es 196 and 198, illustrating a di stance between
the centers 262 of the respgctive contact holes,
which may be from3.05 mmto 5.08 mm (0 120 inch to
0.20 inch). In one enbodi nent, the distance may be
4.06 nm (0 160 inch).



[0041] The noise in the receptacle assenbly 100 may
be further counteracted through conpensati on by

pl aci ng other array contacts close to one anot her.
The array contacts 128 and 132 are received by
contact holes 192 and 196, respectively, which are

o G RRGF TS BT of B tarhect G senvshhalg ctttagay be from
3.0918% 494.08N8m18B120 arpeEt w@hﬁ@h)mhsmma@rye th %a%leoglgﬂms to

close proximty to each other. In FIG 8,
cogrteeantl hb et peirgeq tie the M%%Plughéon,t@ﬁt b@lf:s HEB eand 192

192 and 196 and ]4.,ne ext ends bet t ters
roggnitioy SonBRB L o 83 S RERTN IO FoRETHRT dha 202
re€Higha Q@r@% keheren 3thadciest ﬁfsﬁecﬂﬁ/el@,h&e f}ﬂ@d@& dh ickBer prox1m1ty to

contact holes 262 which ma 51 mmto 2.54

oA BeDgn el M BRS. ME FIC. S hnard  srsaan heen fseenters
> PoBIB CRUTELORE 1Ph T SHLRSHGinds betnen (s peprers 262 of
the ecmtactarojesl 8ednda0) dihsaating a detond bbiivmen dfie centers 262 of the

risP Rt e ek on e ion B 16vdp 201 T\ QQIRGHo 0100

th the first differential pair (blades 1/2) and
fourth differential pair (blades 7/8) due to their

proximty in the q and because the second
di ffer ent[ﬁ%4]paR¢mns @ssspiliieh mgpyrs throughout the deo@qd the
Ok DI BF RS ARl 81 B g g

orGARdsRI a HiffetstihPPainngk alﬂ&lpedsﬁﬁzﬁ datedwal at leashiomhofadress-section
| ocated away from each other, and %%é%%gcontacts 134

of fhgicarsipeigr.sPpesclstveen iy «©8 it aRbF girig CQnpyY scparating
h f

thf BSREGHdufEryim SPYE TRE SjnGRRREE iR STAM BRETRUASH fourth

ditferentivd paontl 40t 1440&@514ﬁ%vamssem@ﬂlyaﬁnd shing ge@Botrgand ndsclose

bet ween, t he ce ters 2 cont act h Ies
togosT i e eecpsies gty Lo st B P EE b B Y aoray
Qfactshe ch@SReChEVe 1&@&&@@1 dRALESBy W&l ddb@® to match
“ c5 n§1to 5.08 %nw(o 120 inch t% 0. Zomgﬁga?ﬁp o e
th@ﬁmq:tamgﬁdaw, sephe 180 grhanss tho ratwunioss scimprryed.  Therefore,

GG AR TS D P PSS
fotels Peftdremedl ypalralafé phioed Cirthee lapart Meith asxgde@0d ¢aeheithirngs are
comfreohISOI P 1 fop b PDHEHBRREY Lty 26 Frghiipeds of the
firfORfre S 6pa|itn fn’fd Gontfot Holdder 9%%(1@95 @é&%g,@%ﬁg%eébrﬁﬁs 130 and

centers 2 he contact hol es 188 an and |ine
1324 spectivelg solbbe \ﬂashdnffwrmehp@r sDizg@cobetwigen tentoatact holes of

? % 8 and 202,. illustratin A di.st ance bet we 80
WAL B2 M5 D rintrkes 0k bt b AR o PROTRE @ more
favrhigb réte 1Bg. from 0. 51 mmto 2. 54 mm (0 02 inch to

0. 100 inch). [0044] Return | oss which

occurs thrggﬂhout the jack and the receptacle
assenbl y [20B]i sWailsdhe srsnter s bansiesrapeds bhiermas aif various

Spé&ﬁc Qﬁ)‘%dﬂﬁ%ﬁtsc g@gﬁuﬁe RSl 8 %n?ie th&" e ﬁﬂv@h’ﬂon can be

palr an I hpe ance on at | &ast one 0

prmtinscswﬂ:hmocbﬁkambnmﬁunﬁwckmpmﬁthesdam bet ween t he
conductors and the dielectric constant separating the
two conductors in a pair. The adjacent array contacts
of the first, third and fourth differential pairs
140, 144 and 146 have essentially the sane geonetry,
and are close together in tjhe receptacle assenbly
100, resulting in an inpedance between the array
contacts of each pair that is [ower than desired. By
i ncreasing the inpedance to match the target
i npedance, such as 100 ohns, the return loss is
i mproved. Therefore, contact holes 200 and 202
receiving array contacts 136 and 138, respectively,



WHAT IS CLAIMED IS: 1. A receptacle assenbly
conpri si ng: a housi ng having front and rear
ends, the front end being configured to receive a
plug, the rear end being configured to accept wire

WA IR aliAaMEDpI$acts ; a circuit board conprising a
plurality of contact holes (, the circuit board being
hel d. wi t hi n t he housi ng; and a plurality
of alrayeespiac 5§m%WVé%6@H$Pﬁ3a contact array within
t he housing, wherein each of the plurality of array
Cont@@bﬁsiﬁ? MRAHRL Frddt MRAD r&8 ChldONhaNEhR GANEARE cbAfidured to
, Wherein the main section of the each of the

repdive alpltgy tf rear end beingtcasfigured s agreniewak [tgrmimation contacts ; a

.perpendjcular.to th iLrcyit boar rein.the .
RGHR rabritristc h80edith o8 pooag Yfes (R Sieiit Brg peine heta
wRBRtREhSush@sadl first bend to forma first tai

sub-section extending parallel to the circuit board

and a second bend to forma second tail subsection __ .

ext endi ng dpHFRERN PE array coplagth arrangedyint a seRipel arggyd within the

ej e I ' f Of
oS C erb A SEEPIE el 2RE b MeR ol B3 Ha flocfdl and
a pinicaltait ywhéretotht acdin bedtiea of nhd éeeh@f e plurdiva ol arran dontacts

wherein the plurality of array contacts further .

rugs Wﬁ@@ﬁff??@ﬂﬂ@%&%%&@%@ 5N 405 eRNTRGh fihe e each

' [ = tyi ' e ' he.h.coct:

ol el bF Bira? {PRREE AR T WA HeE i g t-secton

exfdndate paralldd do dmdcidiustt oacd andvhi setoralr leend i 1o flerme mt sevaridhtail sub-
respect to each other; .. wherei n .t he :

s S oK g it e A R g sccp ] sub-

scOfiorPIMRY &MV IARE Plurdliee of bkt cdrcks 8 ¥ReRRAYURE Bhhe plurality
whi ch extend a distance in‘a direction fromtheir

offcontget hvderds thehéinduiti bwash pad ivhercinothe phtralgy of Reay pemgacts further
tajl sgb1se§tions oﬁ)tge | rst subset, the first . . £

CORPEIEH BB A0 LR AWt Of HED FOLER AP Wb e R oS ©

witith Bend 4 heehms daseton) BloRgihdifréiedeal by Wedpecti @SRECAind Rcond
each other. 2. The receptacle assenbly of claim1,

digteppcen uihichar Aifkreny with respegtie caghe@et array furt her
conprising first and second array contacts formng a

first dif{great il pfh‘?‘cjﬂ{t}fl gﬁgm%a?’i 5&t£&dtrﬂd&%§] a%fulr@¥r subset of
contacts form ng a Sseco | erential palr and

arfag wotthctanitie firdt ttdl]l subrsegticontfadtich extend a distance in a direction from

their first bends which is opposite to that of the first tail sub-sections of the first

subset, the first distance and distance of the first tail sub-sections of the further subset

being different with respect to each other.
2. The receptacle assembly of claim 1, further comprising:

the contact array further comprising first and second array contacts forming a
first differential pair and third and sixth array contacts forming a second differential

pair and fourth and fifth array contacts
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formng a third differential pair and seventh and
eighth array contacts formng a fourth differentia
pair ; and the circuit board further conprising wire
teidnation contact holes for receiving the wire

fotr@inB1 N eiddofifreedMktial psir anWhev @it ahf &ighth @rra®rddhiddtsi Prming a
contact holes configured to receive the wre

fourdh dilfssantishraornglct s associated with the second
differential pair are | ocated proximte a top end and

a secon d e B8 bdahe ﬂ.ﬁ'}hre? 961%% s%‘%gnrg Q&nﬁﬂﬁio‘fﬂ cro?ltachholes for

term nation contact holes ¢ Igured to receive the
readivigg they wirdatinanationotingetss, whaoimi tht edranicrinirtation tchitact holes

differential pair are | ocated proxi mate a bgttpnl nd
configpd 1Py BECIYP e GRS HETERRERN CoBas crssoctated with e second
AifiGeRPll §ﬁﬂr SrdRHEREY b?ox‘i)ﬁlﬁt‘élaatbﬂkﬁd afge Eé?:bﬂ% S8 oP'ui¥ @tdultdboard

of array contacts further conprises a third subset of
andrthawico timaotasionnongal Holes cohigursd s etcecanpri was termination

fourth subset of array contacts, and wherein the

first bendsof the first and third subsetsand the

first bends of the second and fourth subsets of array

contacts are forned to extend the first tai

sub-sections in first and second directions ,

respectively, the first and second directions being

opposite one another and parallel to the circuit

boar d. 4. The receptacl e assenbly of claiml,

wherein the plurality of array contacts further

conprises a third subset of array contacts and said

further subset conprises a fourth subset of array

contacts, wherein the first tail sub-sections of the

first and second subsets of array contacts extend for

di stances D1 and D2, respectively, in a first

direction and wherein the first tail sub-sections of

the third and fourth subsets of array contacts extend

for distances D3 and D4, respectively, in a second

direction, the first and second directions being

opposite each other, wherein the distances DI and D4

are the sanme and the distances D2 and D3 are the

sarne. 5. The receptacle assenbly of claim1,

further conprising:

13a



the contact array further conprising fourth and fifth
array contacts formng a third differential pair and
third and sixth array contacts form ng a second
. | 0 .
oS ELRUBLEL Ry A0SR ORNSL N LRI BB et o
a fitse sidbiof thearduis bwartd. array contacts are | ocated on
either side of the fourth and fifth array contacts

within_the nmain, secti of the contact .array;. each
ot e ToeceSmAne SRemBl: Ok ehiie SNt e bibiisy S Egy contacts

fuRhE&E B BPriscRNAthird subset! dTCarRiyUEAdY o] s8@NLARL: Bk Scomprises a
further conprising third , fourth , fifth and

fogith shlgsohelaatayvobestsf and wereinvhafrst bendsol thel first fiodithitd subsetsand

fi.fth and sixth array.cont act espect ] vel wher ei n
th fixst bR Tahg peepRt apd FOE B T eh TR CORESS (1o el I Extend the
fiSERAr aitegcBynstin fiRAShd 3edddd MitecHonk2Orebpetiveldnthe first and second
wherein the centers of the fifth and sixth contact

~ dirpstiens beine epesitaerrngiheasnd pyeleldo 5 grehit @oado inch) .

6. The receptacle assenbly of claim1, further

conpf i sing; - anr 3 e kS|
Ve 0Rsspact, bR L ERERURRID UL SHRP comc
fusthel edrgrides ar third wbsdtadftaray sdnedots and ketd flunlsdr smbskt comprises a
second array contacts forma first differenti air
fourth ARESSF i AR SONHE: Athgredp i Pl SibsRE R OF o i and second

su?%‘jfﬁ'ﬂaé{jépzf doBERA éx‘?éndﬁ?f Histan¥AGH £ gﬂhdf)b ereg}%ldfi&g?f 309, first direction

rray contacts forma thir fferenti pair,

andnelhaxbiar the Mirsthieil sebeattivnand the ghtdaat fraythcauhsae 0§ array contacts

forma . fourt ifferential. pair wherein the first
e e dtsesn P hgmd it b P! i sitend Bifestodths b7t and sceond
diRRESNOBNES oppMIRE @hdh $iH&, tWhiFesh BRMUiSthaded PR &AYD4 are the same and

contacts are |ocated on either side of the fourth and
th¢ distancesrPagndDAtascths sewhe-hi n t he main section of the

contact array, wherein the first and second array

cont are_ | ocat dj-acent -her. and the

Chira ok A RARr Bt AR, ShRF R8I R ang

eighth array contacts are | ocated adjacent to each

ot hehe amdadt herag ifather aompsising fidatht and fEdcdrrafcontets forming a third

I lit f tact hol furth i Si

di gﬁ{l@}llpa)l/ragmi or<]1 gl’f:d SiX&l gr?ay g(gntac%‘sr fcogglg{gl 2? Isgc%ng differential pair,
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 of the contact array;

each of the plurality of contact holes further comprising a center; and

14



the plurality of contact holes further conpri sing
second , third, sixth , and seventh contact holes for
receiving the second , third , sixth , and seventh

el i K- nt of
the- BecBREAE Bf, pATRE AN dhond SR INEED R0 ot and
sigthcoreast hded Jormmecelride? Ghd nlaibg , afodrthe fidihn atid aixtle ndreays contacts,

of the sixth and seventh contact hol es are_separated
reﬁgﬁcavgye‘a el 105 oefere of ilzfot%i‘fﬁéﬂj‘l fourth egméact Belep firgcjegarated by at

128 3830hM @f12@|h?t!h whittd N8k cERBRJr$hd\§fth and %if(%{}%ntact holes are

contact array fufther conprising fourth and
sepamateyl byomicast 305 mm{n2aintli rd di fferential pair and
third and sixth array contacts form ng a second

differential pair erein the.fourth and fifth array
cont o8 il ieall 56 F Linh I B BH PR Sind vhor e o
the third and sixth (array contacts are | ocated on

ei t hpe @ndet Qlral hrthe bbﬂlFﬁ@iﬂgfﬁfst, hseabiidyther@Antfaedls fifth, sixth,
within the main section of the contact array; each of
sey¢rh and,pighthyagrayicopigpls a shersin ths firshrand secand Agiay spaigets form a first

i a1 herein the' Al 4 DA
AR 0o herein e i RO AU dfy VopRRRiBEh o UOLCR differentil par
, vliexdih danfoarth ahdfifh afray comads firnoa thind differestial et hhd wherein the

fifth and sixtharray caontacts, respectijvely, wherein
seyepuh aad Cighdh AwaY RRIRGE FQraAdottlh (HCegtiah BRiF hoyheeen tae first and

R S Sl ST B0 04y By
cohautstane &rdtediont ditheppitiaof thwfomsthand ffdparat exhtdrys within the main

Lsta of 0.51 mimtp 2.5 0.02 inch to 0.100
sty o1 e “prEict dE it BEEADeelBl 0 PR 77, Sl are located
adfRBMI toSdab® other and the third array contact , and wherein the seventh and eighth

array contacts are located adjacent to each other and the sixth array contact ;
each of the plurality of contact holes further comprising a center ; and

the plurality of contact holes further comprising second , third , sixth , and seventh
contact holes for receiving the second , third , sixth , _a_nd seventh array contacts,
respectively, wherein the centers of the second and third contact holes are separated by at
least 3.05 mm (0.120 inch) and wherein the centers of the sixth and seventh contact holes

are separated by at least 3.05 mm (0.120 inch).
7. The receptacle assembly of claim 1, further comprising:

the contact array further comprising fourth and fifth array contacts forming a third
differential pair and third and sixth array contacts

15



the contact array further conprising first, second,

third, fourth, fifth, sixth, seventh and eighth array
contacts, wherein the first and second array contacts
folr@hB RAsdcoh Hiffbrd il f41} | FherRf the & d%ﬂ{ i

S|£ﬂ% gfray Eontactg forn?a see dﬁﬁ'éreﬁ?%P @mﬁﬂﬂekmmnd
adpeent tavht dikerf and wheraimdthe |tii1rd1am§r sizth (@oay amttsétmam lacated on either

thi a al r erein the vent h and
sigf aﬁ'?*ﬁ ?%ﬁha oot R e R sr i ontact aray:

pair, mhereln t he flrst and second array contacts are

| oca¢RH cBdicgenalityt &f SaGbt IR erth¥M@hPirBinkRecehil; re&hdand

sixth array contacts are |located on either side of
the fourth and fifth array contactswithin the main

sect henpfurdlie ebrioateet drolesy fusiprsr spmprisieg f thirdt famh fifth and
a t djiagent_t.0 ch
SRR LORY SPILRG R DRSS sy contc

resgaeandll, ahckeii @htcbnfafsr @lythe ahikdahd fidtheconGeahelds are separated by a
adj ac t_to each _other and the sixth array contact

dig - $henpioy-&f mnyOdR BehtoAt{Ohgrils andrvheasin the centers of the
GRAMA r\glol 41y
focont a%t% bﬁlglcgggcﬁgltrot Seage g%qn{)art?dsl? n%fh‘ﬁt@l&g ?O %}i rrrlgI toszl'g% A (0.02
inginth ®i@hinkpnt act hol es for receiving the first, ,
t hi rd sixth and eighth array cont acts, respectively,
wher the centers tgh fi I and thi.rd contact
or & DhereCeiie fedmBly &t RS forbdingin Lo 5. 54
mm (0.02 inch to 0.100 inch) , and wherein the
cent@é Sconfact Reragi ﬂﬁ’t'ﬁelaladm?hﬁhg hfiggneadshd, helias f@lﬁlﬁl ﬁfth sixth,
separated by a distance o 51 nmto 2. 54 mn(O
seyeiiih apd) eigl htiarayrertacts, wherein the firHand secopd aekEe contacts form a first
0
dléfgrgﬁggg 1ar? \tvlal&leﬁ't'uﬁ% %1;& %t:i%cf ﬁﬁsa?%g%?#t?‘étg 90%116 a secgna tc‘ieﬂ:“erentlal pair
wihidpéindhe fammhtdnd fifif dfgy Sinkdcbsforsey ﬁﬁt‘dldlﬂféﬁbn@bgﬂi}stlh ald @lerein the

cont ac wherein the first_and second arra
seYgith 469 Sishdl Aray cpriagts dprm @ foAh lilferantial pajg Sihercin fhefirst and

se&fﬂdragr g%n‘é&f&talﬂs Rchdy da G}Q%@% ﬁacﬁ%ﬁ@r,ta\ﬁﬁan%r}ﬂl P}Hi'(]l and sixth array

differéential pair , reint four
coatartayare dovhtedt o didremsaletdfithe fairflf &rdefifth atrap abntagtsaiiblin the main
the seventh and e h arra ntacts forma
seqtibE ey Epptaf ohrea wisastp (h Hrd 81, RagBd HrGt Coppis are located
adf@6ANG AEK dthef AR Akl &Iﬁra@raly%ata%ﬂ acl AG8R%n HR £9&HN and eighth
ot her, wherein the third and sixth array contacts are
arap cemtals ore le¢aterbadjaricditoghch pdicf andrthi siaffdlarfayf dotaat;r ay
contacts within the main section of the contact

NN d
ar o s BE BLI RS b 0 B S RRE POmRRS RSP P
array contact, and wherein the seventh and eighth

arr aye quataliot wfacenthacabled fidihac evinpr@ingadhstot hkrdangikth and

.the sixth y contact ; each of the Iurallt of
cisifeonee! molcs ?%W?ﬂ&ngcéh?prﬁr@% Birdk St @ cigh§y array contacts,

respectively, wherein the centers of the first and
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the plurality of contact holes further conprising
first, second, third, fourth, fifth, sixth, seventh,
and ei ghth contact holes for receiving the first,

thﬁﬁ(b‘a ot i e s%ﬁ%é%y § bistddce 8f (?ftjf'mrﬁ fY 818k t?nm‘i‘@% inch to 0.100

eighth array cortacts, respectively, wherein t
infh)y s4nd wheneth thodefitefst df thestxdic aindeighth ¢antdct éxofels I‘aStt separated by a

R TR A PP ) ETGRR F oY ED 701 eo Torm a

second group arranged in a triangular |ayout, wherein

the §iThetre@pthcleistnApartiinhd, ﬁmelfwn& :act hol es
are located a distance of 0.51 to 2.5 0 02 inch

to 0.100 inch) apart, and wherein the fourth and
si xtihe aFnmtast ey afther gRrisioat Bt srsped s, |Towh.efifth, sixth,

sei@%rgh )%}1% g%rﬁpoe[lragf c%ﬁta?%].,%\%] feir? ﬁlerm%t( a%ld%ggor{d &88%?,1% ¥ 2 first

e rece e asse
ditfbentialpainvelieadin thehd@ird and asth dﬁﬁiya&nalbe fbag atseebnidnlifierential pair

\Rcl:hee?'él;l %Ille 1% Iagc? ﬁ%h a%';? cgrlltgcc::tg Ifgnnbe? %Er?i differential pair , and wherein the
seventh and eighth array contacts form a fourth differential pair , wherein the first and
second array contacts are located adjacent to each other, wherein the third and sixth array
contacts are located on either side of the fourth and fifth array contacts within the main
section of the contact array, wherein the first and second array contacts are located

adjacent to each other and the third array contact, and wherein the seventh and eighth

array contacts are located adjacent to each other and the sixth array contact ;
each of the plurality of contact holes further comprising a center ; and

the plurality of contact holes further comprising first, second, third, fourth, fifih,
sixth, seventh, and eighth contact holes for receiving the first, second, third, fourth, fifth,
sixth, seventh, and eighth array contacts, respectively, wherein the first, third and fifth
contact holes form a first group arranged in a triangular layout and wherein the, fourth,
sixth and eighth contact holes form a second group arranged in a triangular layout,
wherein the first and third and third and fifthcontact holes are located a distance of 0.51
to 2.54mm (0.02 inch to 0.100 inch) apart, and wherein the fourth and sixth and sixth and
eighth contact holes are located a distance of 0.51 mm to 2.54 mm (0.020 inch to 0.100
inch) apart. '

10. The receptacle assembly of claim 1, wherein the contact holes are located in a

central portion of the circuit board.
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