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have second ends that have catches configured to engage wires or other contacts. The
plug contacts have long crossbeams that intersect at second ends. The catches in the
block contacts engage the crossbeams of the plug contacts. Block contacts in a
differential pair in the connector block engage corresponding plug contacts in a
differential pair in the connector plug. One set of engaging plug and block contacts in

a differential pair connect two wires that carry the positive signal. The other set of



engagi ng plug and bl ock contacts in a differentia
pair connect two wires that carry the negative
we@aa203§ 04] However, conventional connector PCT/US2003/039826
assenbl i es have several drawbacks. First, the
contacts of adjacent differential pairs (within either
the connector block or the connector plug) are
engaging iphugandobloxk watecte sl differential ymir ¢dmaectumwnawiresdthat carry
el ectromagnetic (EM signal coupling, or cross talk,
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de@/ﬁaﬁf gnal s cause the divider shields to collect a
apaCI tive charge. Conventional connector assenblies

(03] V802 SarntEior BRERHYe e et onenee €8 AL AP REEM Fhigiing by
prbt?‘i@u%I étdediviig ﬁhéﬂ&s B&tGRer hRtdifférenttd) PaBE ST conRddtL CriRtivider
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separate dlfferen i al tgalrs Qf. g and bl ock

coBgsfiat pemiies, dichares; B¢ cepadtivdichdrer ke coppEeing rthe divider

sh%??scﬁ %Vohﬁ'd Br §fiErcBhtR RS A1l RIFQRK dRRMMD 8RR sSsuRR dh&Ale RRarges
difficult to connect to" a ground because they are

collasted badhé dividde shlf:lds megat® pavdicther. riﬂo}gevandh«t Hiyider shields only

ect or I ock Fur.t he bot h ug .and

Bl Shhensd 6 RO Bt OF iBpetl Bock, RS and dhus

differeBfial phiie oﬂplfug Qh& BERK icBntd&re BRI HoY fiellyEigblated dionh EliR P& Feated
in inpedance for differential pairs of plug and bl ock

bycssnetate differenia) mairs efipiue apd, blchwaﬁé eAlP, the élmder shields take
e {
e laCip R g bl off) ok SBpnetil? apd BEOALGANABRbfitker o
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e signal source. The amobunt of signal reflection
blo¢iat occurs due to an i npedance msmatch is ternmed a
return loss. [07] Furthernore, the wires of a
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ck I
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pairs of plug and block contacts as compared to the impedance of the differential pairs

of wires. This impedance mismatch causes a portion of the electrical signals to be
reflected at the connector back onto the wires toward the signal source. The amount

of signal reflection that occurs due to an impedance mismatch is termed a return loss.

[07] Furthermore, the wires of a differential pair are separated or untwisted at the
neck of the connector plug and extend along individual parallel channels to the
2
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poi nts. The parallel channels in the neck of the
w@ewn®eetss pl ug add excess space and | engt h tBCT/H182003/039826

connector. \Wen routing the wires, each wire may be

termnated at a different I ength fromthe neck or may

be m srouted causi n? the wire to be incorrectly

terarindtiont pedntst Thehpar fdgh@rtmlsantthe Reliof theregnnsetor plug add excess
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i ndustries, andards are set for performance
diferantiad paint Shofefore] wwistiogthecwi adiffgrentialpaicior the distance
ncludi n a th for. the transm SSI n L
(o bk, R BRIk Bink ek TR SR i Riprentia
palisobamgwi dt h such that many conventional connector
assenbl i es exhi bit unacceptable |levels of cross talk

[08Y]  Iheédiath |1ﬂ(§.§str§é§, RRAHartdb earf e 15t Mfef@RRinde’ RGURBEYNts of
requirements. O@Lh hus, a need exists for a connector
e

elestréqabbonnepigt ags ess incjusting a handwigth fowthgrtransmissien jof signals.

S0 BRI B LTl

iyt cdnRergivhalddomaedtsr zQ;fserhlbl&:s iRidENinatdtpabled lovels of trogketatk and

connector plug having body hol di ng mul tiple

relyrt loss to megt shrgaare stringent &%{en@h@qu@% ntial pair.

The contacts extend along a vertical axis of the plug

[89dy . Thphea pesdreaistsolor picagnegios assembly thabredpcagicress dalk @ad return
i . . ot t he

O h ARyt SRR, o Fren BB o bl 00 o

to receive a cable containing differential pairs of

BRIEFCSIMVMARYSOF THEE INVENGIONe has gui de slots and

each guide slot carries a correspondln differentia

[Bali r C?ﬁrtam erabodimpats of thetpreseat ipventipn inglude ggprpector plug having

L L

cghotesktaxit slodg ngvdrticah dxise of lthaiplugl ddy. t @hé kvennector plug also

channel s, Each of the wire_ dr ropves recgeives a
1§qlﬂ<§qsea er@u%de having a first end con gure to Joo\lln an eng of the plug body.

The wire guide has a second end configured to receive a cable containing differential
pairs of adjacent wires. The wire guide has guide slots and each guide slot carries a
corresponding differential pair of wires. The first end of the wire guide includes
channels that open onto the second end to receive the contacts. The second end has
wire dress grooves extending from the guide slots to the channels. Each of the wire

dress grooves receives a single wire.
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enbodi nents of the present invention include a
w@ewn®eetss pl ug having a housing gui de for medPel/osP0x039826

| ongi tudi nal axis. The housing includes channels that

open onto a bottom end of the housing to receive

contacts. The channels are grouped in differential

[P8i r €ertanl etmbaalgnémts sf tharptessecionehtiohamsledesa tamatted plng having

adronne ehide dpied s RRRdiE Sise T hodthe Sitisies channels tha
g&peﬁtbtaeoon%hﬁ&ﬁj O tht Hud RNGIrkbN O niR. SThd dBlnGehicrBuped

nbodi ments of the presen i nvention include a
irc diffecantiot pﬂm/mnlgxdmg firsuaridngcanid ¢haanedk devatsld @xa eerdineg side of

o p R ischnets PereRur die SRR el Heinglorp gn opposit

sidefbhgik Sorfitudingeskis.n a differential pair. The channel
receives the insert and positions the contacts in a

[2]edelefiai &ﬁgodlﬁ’l%ht@ eraﬂlé %Peseﬂihl%vm{dﬁ' eluldé addonh€&AST having a
partl ally covered with a conductive substance to

hgting withreechfinhélegxéending theegihrowgh besweerc fizst agRs¢gond ends of the
DESCRI RI1 ON OF, S
bR c T PSR T T DUIos S P Sy BB e 41 Rl p iferential

pYir ©WHef clanfiélniBeskv &I the Yadetrandf gosiils aled:ecsrdadtg it @ pamietennmed
enbodi ment of the present invention, [14] Figure 2

ofipntgden af Be hapsing 5 2 deast PAGAKY Fpvered Bithsf condughisemibgance to
sﬁ’i Hﬂh% q[f% tlfg?glEijé(ﬂlgac an enbodi ment _of t he present

I nvent i on. Igure 3 illustrates an isonetric view
of an insul ation displacenent contact (I1DC) forned
BRIEB RESCRIATION @RiSEVERAL VOEWMheF JitHs BIRA WBNEAt i on.
6] Figure 4 illustrates a bottomisonetri¢ view of a
Lﬂ ug Fegure 1 dlipgetascy pastalvaededsdrisoregrig wlwga Comnectogsystem

SR dRES Mg tb QM%Pltb'o@ﬁhenE df'the Eke@% t€nventibh USt rat es an

I Sonmetric view o connecto g forned according to

[ﬁ]l u;ﬁ) al ggﬂltust%te PJ? ggélgﬁeecp sotngyrfecn{/w&nof # %gx]me%{oggﬁ‘?%?ormed

Iew o conn

abdoadilig @ ain ambbcaﬁieﬁgofethds presédmimedti@ccor ding to an
enbodi ment of the present invention. [19] Figure 7
Ilustrates._an i sonetric view of .a conpnecto

. bl ock
19 i Gol BRI b Igesib Sk o GFouion i gesgment contact

AEREh e acdordihg o Mn@oﬁlmédt%meaﬁr&%nmveﬁmet ric view
of “an 1 DC cont act formed according to an enbodi nent

fg t Ii"?gtﬁé &5 Allstrhtdy @bt isometric view of a plug wire guide formed

according to an embodiment of the present invention.

[17] Figure 5 illustrates an isometric view of a connector plug formed according to

an embodiment of the present invention.

[18] Figure 6 illustrates an exploded isometric view of a connector block and a

lacing strip formed according to an embodiment of the present invention.

[19] Figure 7 illustrates an isometric view of a connector block formed according

to an embodiment of the present invention.

[20] Figure 8 illustrates an isometric view of an IDC contact formed according to

an embodiment of the present invention.
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illustrates a top plan view of the connector bl ock of
Wo2@4/06203§ 22] Figure 10 illustrates a bottom i BONMES2008039826
view of the connector block of Fig. 7. [23] Figure 11
illustrates a partially exploded isonetric view of a
housing and inserts fornmed according to an enbodi nent
[2F] t Fégupe @ Skustraiesdenp plan view2df] the-conreetot Black ofiBig: dt es a
top isonetric view of an insert fornmed according to an
[ETbodigmat 0 dfustrhes RbegeR isonietenviearvs the&dnnEétorblecl 8f Fig. 7.
il'Tustrates a cross sectional view of the plug body o
[ﬂ_]g- Figuré akeMus@eNd ﬂdrt'i‘eﬁ@ ddplddedofsofb@ic Yidw f)fzﬁ]housing and
Fi'lgure 14 illustrates a cross sectional view of the
inseris Bumed aptasding &6 arrpmgbodimentMdhe picsenyg inventien.14- 14 of
Fig. 9. [27] The foregoing summary, as well as the
[24}] | dugung 1A elwsitdated ackep dsanptiiomiewf of aremsat forerld adcordmigsto an
of the present invention, will be better understood
eﬂf‘?@&‘“?eé‘gﬂfﬁ’ﬁpr?%ﬁ‘ﬂﬁe@ltﬁoﬂn with the appended drawi ngs.
Faor the purpose of illustrating.the_. invention, there
12 sHEgme i1 lﬁﬁ%ra&ﬁswrﬁ@%ﬁe%@}aﬂ Aiew eﬁ%onl%fat)& of fig. 11 taken
afR@Yings P?-_l@%@ﬁg?ltlf?.od’ however, that the present

Invention is not"limted to the arrangenents and

b ASt Kt tial i 0 [ td: r.aw . .
gE A HEES R st P oo R R e SEHAERS ok of Fie. 9
tdkleh akingdines 14—fdrofiFéd. 19y expl oded i sonetric view of a

connector system 10 formed according to an enbodi nment

[PA] t ThePlots@itly bundmaty, 3. willeaschenRlib@ing dyaileindéstription of
configured to connect incom ng and outgol ng insul ated

coftaip sMbRGIMenihRAMY PrIsPRITNENEORy Wihbrebetien updersiepd mitiep read in
s .S UG I . er S .

FaESion i, 658, BRRET ke YBHEIE oo e

inveatienyi #ereois sBywmay the drewinps) eenaih yemlbokmentse Itnshould be

each differential pair carries a positive signal and
upfESigptheloWayFt: Si3! HicREEsF AL PR PS) lBHFY tod? Atgemients and

e AlehMB tS4H0A in tH G taBRY drhwfgdnd negative signals
are intended to have the sane absol ute magnitude. [29]
The connector system 10 includes a connector block 14

DI S BESERIPTHAN € THEANYEMBIISNI a connector pl ug
. The lacjng strip 18 carri differential pairs of
(s o Fd LRSS & Rty oA deeratife §iey pf p Bphicic? system
16! ®EhEPRECEREPENEN EmbB@ineah 8ile pldidént WhvERRON N TREEBnnector
differential pair are adjacent; for exanple the wres
systemt 1) 33 ednfagsed to connect incoming and outgoing insulated wires (not
shown) which are arranged in differential pairs, such as used in the operating systems
of the telecommunications industry for data, voice, or power transmission. By way of
example only, one wire in each differential pair carries a positive signal and the other

wire in each differential pair carries a negative signal. The positive and negative

signals are intended to have the same absolute magnitude.

[29] The connector system 10 includes a connector block 14 connected to a lacing
strip 18 and a connector plug 22. The lacing strip 18 carries differential pairs of
wires (not shown) that are connected to a first electronic component (not shown). The

wires in each differential pair are adjacent; for example the wires are twisted about

5



5 WO 2004/ 062038 PCT/ US2003/ 039826 each other. The
Wi res extend through the lacing strip 18 and are

wo eoomioeeased in slots 26 formed in the |aci ng BCT/UR2028B039826
The wires are connected to insulation displacenent
contacts 30 (Fig. 8) in the connector block 14. The
connector block 14 includes relief cutouts 305 that
eaolt ether. albeimdres lerteneé thronglt e laging striputhanidhare tétn@inated in slots

of the es .do not contact.the . .
2B dhiRe tr D asche 4D 19 te SEGUe Episoieg (&t Bripe ciralagement
cBHﬁEts 39| (PieS 8Yih th@ @Bnrfe%? bRk 1€ T‘Pl@ 2B bRICRAY iddludes relief
he connect or plug carries fferential pairs of

CWQUI=§S3 O(Srtbat egmdm)romwahe mrmu@(tmiri@xrwewh tha theeexpasied ends of the

Bl 08 SpteEE PRI aSifhad R e Mo SR Fach O posi

sRAE D 7diHat eeedivd ahe RALficctdre bdk ape Nt Thd @ontcastPpRigt DB carries
wres are twi sted about each other. The wires are

difdpremtial qupits oOfi Wi 4R9toshomng ghafcarsespnnecied e tas sepgnd (plectronic
g al
obBBoSA N oyl 484 cdend ifo ARVAAALAEr kB2 38 2\ aperture 34.
Thenviaest & Shadiffe@tialngmag erceatjdceot Heor exanuple|the twires adré ywisted
onnect t.he res extending.to.the.co tor ug. 22 ...
BRNRER giteEs b Cura i, COer R | ERAGOR PR gReR e 38 in
i &#Betdr bl'uF Y5t rBfRInAI PP AL donREREd foCth¥ C6MheRior bitRk 14
connector plug 22 formed according to an enbodi nment

su¢h thakthgrceniants 3|0mnérﬁt8| magerw@h@@m aod glecically 2onnect the wires
l,ud I 42 hod
eé{éﬁgﬁs Z%I 4% u&t )Pplilgoll AL glﬁe Wire§ ox dtencggg goqﬁhe .(facYng serp TE €

t|o th Fi 11 .a the plug wr U|de42
&1 Fisnet 3 ﬁ‘lusﬁﬁ%gaale?’gﬂ?@q% B RsoTiegine bt cpfgeios plug 22
f&%;dd dt%b&ldirﬁg tblanl énlll%b;]éﬁlﬁéﬁt%‘fﬂ?e 15}@§etn't ﬁivw%&% ptl%'t&gmg%tor plug 22
i sonmetric view of e an I nserts
iicndre pog ovith 16da 62 am e Ecodrio. GRhetmiee hrsdhis cxplained in
LR cohlBaPfin PVAL Bl UGSl s gyotain i
nicre dedil\h téhnepidrawiteFigrd wal | s 58. Paral |l el divider

wal | s 62 extend between the side walls 54 to define

[shanm@diie 99 illhsidkeskd Mlmylaxplbaédsl’géxﬁétﬁ@ vlew 089 plug body 46
sectional view of the plug body 46 of Fig. 11 taken

aad un;grt:s b6 é@np:gai@rémgpt@ gn em!zodmrwet off the persent imgention. The plug
g4§ gs f% ﬁjlglél%@}llé x%aéf’ial an%}%v\;ﬁ%hgl s?c?e \&ﬁh$54 floq’x)ned with

IVI

pstalllsl &{&ﬁ'alls? s& PEa;all\ﬂa&wmfer waﬂmﬁiz @xmnﬂ)b.etvtldm the Bidy obdllses4 to
subst ance 304 nmay be netal plating such as copper or
dgfipgehannels o8r nat i vel y, not all of the plug body 46 may

be covered Dby the conductive substance 304. For
[33anpligure da| Ylustratessp geossrigctiingl yiew ahathesplog body 46 of Fig. 11

taken along lines 13—13 of Fig. 11. The plug body 46, including all side walls 54,
end walls 58 (Fig. 11) and divider walls 62, is covered with a conductive substance
304. By way of example only, the conductive substance 304 may be metal plating
such as copper or nickel. Alternatively, not all of the plug body 46 may be covered
by the conductive substance 304. For example, only the side and divider walls 54 and

62 may be covered with the conductive substance 304.



62 may be covered with the conductive substance 304. 6

WO 2004/ 062038 PCT/ US2003/ 039826 [33] Returning to
wo-e@4/0d2038 t he channel s 50 recei ve the box- shapedr/us2003/039826

insul ated inserts 66. The inserts 66 each include

upper trays 210 formed with contact support walls

214. Each insert 66 has a pair of contact slots 70

[B3lat Rettraing toHigukjh thehehaunge 60 recaive tBd boxakimapgd tidsmlated inserts

t t | 214 I].el. .t tical [
st herpsSELRY sesh ekl Shper BiaR 4 Bcforhe i copagh pipomwatls
0%, 90Rh §¢deft 635has - §08nRst sRE T that Qitéﬁc?ﬂﬁéﬂ%hﬁthg yipper tray

pair 74 is carried within a contact support wa

1844lorm harcentch suppert vealls S 14 rparalighta @ ivertighleayisnfl 5@ The contact
ntact 38.f.or accondin odi of: t .

R o v R TR

pags74ds catied within 4 com®md spspopengli Z.arly with a
rectangul ar bar 82. The catch 78 is defined by prongs

38 semairatetiufivates &PRoPtricl B JRat ddhtcn Y8 ¥@nfddhecdrlling to an
the bars 82 of the contacts 38 extend through the

emgmiamnt of thstnsespot iaMentione Thacenfeet 38gs esndintivaipndieasarrateh 78
' t | ' '
e RSP0y TR 305 4P 7. e ERLTR SIS prons

nser i i ha

86G2pan@dddye gap9al [ el to each other. Adjacent inserts
66 carry separate differential pairs 74 of catches 78

9% HdteBingSbd®s 1af tHelRrd SNEH the dbmadts 38 ektedd ZhrbBeh the contact
create a staggered pattern of differential airs 74.

sitia {70 andt the saihesn df gxtend upabeyeed theinserty p.ackhs bars 82 are all
L fferenti. il .

rElalre B8 e fter 80518 of SBIR pyARRE Mgt BaPl £ £4 are parallel
td @2chagthler] Mdjadehainseras 6@hesry/SBpavatehdifferehtal paire 74 of catches 78 on
differentjal pair 74, [36] For exanple, as shown | )

offsgt sides ofthe ppaifughel 4KiS p&Prto Faca agtagaried ppiomcot dffgrentia
Pl 72 el Dany YR SACRE, AP adRelic qiNBrental pairg 74 are
sepdrated 02 a ghenterdjisizeatalangsbe tongBudinaltand tiphsigréeaays 4& and 106

Fig. ,11 [ its ., diff tLal ir 74 of catch
o St AR P LG R PaLy T o oy ghes
4 kiR 50 % Gl 8 et PR et
ahNBisdrP 81 WA MR catthss 30%f thhdiffbdchesiepit a4 HRbhe stfe of the

catches 78 are received in differential pairs 158 of
longitudital exiai 2] Anl&lhacer igsertiPo imthe ping bodkédv(lsig. 11) carries its

fset .fromeach pther on opposite si.des of. the, .
isHg i arRar S seRiso onf o PBRERE e B HEoBiiiata) axis g2 such
thdiS&Tjdcen Qiffedétiat Haire CUasO batdlies! 8 thi® thd PRIFE OB, @6 are on
opposite sides thereof that extend outward away from

oppesiteotidesrof the dongitydinpl axs 1192.5d he differential pairs of catches 78 are
received in differential pairs 158 of contact channels 154 (Fig. 4) that are likewise

offset from each other on opposite sides of the longitudinal axis 102.

[37] Returning to Fig. 11, the inserts 66 include rectangular retention beams 98 on
opposite sides thereof that extend outward away from each other. When the inserts 66
are pressed downward in the direction of arrow A into the channels 50, the retention
beams 98 engage and suspend the inserts 66 on upper edges of the side walls 54 of the
plug body 46. Latch catches 110 are formed on and extend upward from the sidewalls

7



are pressed downward in the direction of arrow A into

the channels 50, the retention beans 98 engage and
wWGEampee3t he i nserts 66 on upper edges of the BECTIES2003/039826

wal l's 54 of the plug body 46. Latch catches 110 are

formed on and extend upward fromthe sidewalls 7 WO

2004/ 062038 PCT/ US2003/ 039826 54. The | atch catches

51 (Therlatch catehgseld Oppee paerdedpdrperidjcubdrbyhwith éheorliviaddnewalls 62. The

s, 62, e S re 114
1%‘%'1 ﬁatc%s %ﬂ?reﬁ%} ve ﬁ&egﬂ,]tlgg g, %ﬁgxten(fnég SUI e p gug YV'L_I‘C éUlde 42
(Blg. Pt Rtadh thetphgz Wird guide 4e t@tHedudBodyotd. he pl ug body
46. [ 38] Returning to Fig. 2, the plug wire guide 42

[38] NOfet@ARhS tm%ez A 1ug m&%&&uz R noﬁfé@ﬁ&ldﬁ'vé Bnd &¥ingular in
support posts 198 ‘extending froma top end

shhm wﬁh calilasuppdst postss h%ﬁo@ftcnqmgfrgmlaa@pané 1§Q|dh¢rao% dThgycable
02. Th Wi re de. 42, has. sl ope
Bpbir foflf D898 sepieP L it iy ok BURAFE HE L2 g stopea
sﬁi@t\eﬁlﬂs f220(5ﬁ bfRshé ﬁﬂes/\ﬁhbiesf 1P2&che3nd 4erend €rdn ¢hel sidecWalls 122
catches 110 (Fig. Ll&gn t he pl u body 46 %é_g 11). )
mﬁeengfl&rethevlﬁw §atfb<zs Figralla 0@ ¢ elug bady igytl). The side
r n 0 0
?22 ﬁcfﬂfhtfgg Eﬁqdle%goé ITF&% gfg’t tﬂ@tetﬁL bﬁté&%aﬁlgt ﬂler §lb{sel 18 on

ctplpes1teoslge twadls 13R may be ofifS@. withenganatbersilobs tlielR)ngmudmal axis

{35 Treestide o d0 S emcrch HE il et ASRAIFL P ANTSRE ok 126

fch WulRss14thas r@é@i'?é%ql difertnAalGRlt & Wik thatSdXeWd) from a cable (not
inserted into the wire aperture 34 (Fig. 1) of the

Sbown)anlsmedphwgthﬁ svireppertwier3dd Fignil) of the eamrtectdir plugr 2nt The wires
g B flo i s el Ao e dcSioe 10

(580 ortieis 4 Wolites B bt WEW b8 Al hE Rridg 42 formed

a'ée&’au@ubqg eflbBlindeh® of the pRdskht ihdrPionWiBagh SIS SloB PO¥EBIIt into
130 by a wire divider 134 at a bottomend 201 of the

Vpilreu graa geoovguil #e by 2. wiradivadardé4sit ot bottpreends 30 ok thehlelug wire
L{’Z;l ﬂﬁ?l glléldg @fo{s ll%flsgyla{eqﬁe E#f%rx]gn%gﬁ)ﬁﬂ‘mmlres t%}g opg another

Wi res of “eachd eren parr tw ste

&ﬂ rhéintaklte thel wiebiVéadR Idiffdrddtial phliewidtédap @ tigawlte d1v1ders 134.
differential pair are untw sted and separated fr

HhecHiren Hesach dHEgrentiah piie as Wity istod a SSpERted feom gaghypther at the
eré vﬂfe??§4 gﬁcﬁq}{?t eac#ﬁgldgéss %ro%‘v@qgﬁ hilds & sm §'1re0'14h¥s only

ort [engt re i's untw ste
aastmﬂslemgnh ef earhawrmsamavmedfaod acagadibledo ail hperat;br \ﬁordeutmg The

ck t d t |
FHE Blokhs a8 Sty ER e TS ety Ries PB4, Hhaf fgceive the
dider Ry 63GF '191) oﬁiﬂe mﬁgrboapasr(inzg 119 WhefiGhé Plug body 46 is

connected to t g wre QUI p03|te enas o
cpneeqmdﬁg the pblggmfdgul @42.nEpperite cadgofihiE pigiwize ghide 42 include

ﬁgl 4%*1?%0%61%%1 %v%ﬁ gtapsai 464t gr%r!: ﬂé‘ur%j td Rcbi%E ?Illevgnd walls

58 (Fig. 11) of the plug body 46 when the plug body 46 is connected to the plug wire
guide 42.

[40] Differential pairs 158 of contact channels 154 extend through the plug wire
guide 42 parallel to the vertical axis 150. Each differential pair 158 is offset from an

adjacent differential pair 158 on either side of the longitudinal axis 102 to form first

8



58 (Fig. 11) of the plug body 46 when the plug body 46
is connected to the plug wire qguide 42. [40]

woedoieemes | al pairs 158 of contact channel s 15ECEXS®N3039826
through the plug wire guide 42 parallel to the
vertical axis 150. Each differential pair 158 is
offset froman adjacent differential pair 158 on
apidtseeondsiosks 308 ahth 822 ofdiffermitinbpaimxiss. Th2 atpcénscomtictrdtannels

AL A5 ABISF Y BPER AT A DAY SSIPBoC T SO slone the

e ARVESE akiB 205 Bl She di3tin&d DAd| e Bhtabi éHaBHEHY Sﬁbf Badhl ifdividual
158 are al so separated from each other alo

dlffamtz@lr@er k5% ase offsctifipm eachither alnng tmlonm@%n@wsscm and the
o] | i
tgarng A %??? o%hg gcﬁrérﬁﬂl geh%ul?rf];go% Ha?tr c%%lltl %Ilﬁég%irre 6{3]o§§1oned
0B angnddh &vithl At Seediee cxiespchdmg Hﬁ&reﬁuﬁf @aﬁmma{Flg 11) of
pairs_158 of contact channels 154 are ﬁOSI ti oned

ichss 7 g Hda. Whertending frase teyaserts 6p (Bigp bhei g contact channels 154
F
r%&gl(/(gilf:en Las R 'r\aghr%hntzﬁe ﬁlﬁ gv&eléﬁxdé)ﬁ 1&‘3?1191%%% ?(?_F]lg Pl&k body 46
(EFomt2actThe htanﬁaetl chafifiels 154=30éa dfffelrélmat paic 68 and thimethe tchiehes 78
i re gui.de, 42 t ed t he, pl
i etegrtiafli G seo-ERE oo caph et g e BPiyefe mxis 106
24 chdm@l-tREnhé Usthit® dFad £ hAddifdnal®y, the EbritAce rcﬁéﬁﬂel%' 154 of a

(fal r 74, are separated from each other along t

farestialr pair ali8s anepseparateds framarfhe| longitudingh s angt by cbiffering
I
%gt]a?ceer%e@?x dﬁsta%%@ dl{@gﬁlpﬁns tglg'izgt?lél SW@ nx? 2 éigfér&ftlaflpalr 158 of

donfi@t tchahred) 15Kias alﬁl%dbtktnﬂméd eroxighitydios ban @astherT Bech that the
di stance D1 maintains the catches 78 held in a
deqtrieal sanety expsrignce spredtivelyobitrm Emsfipracsvhaypassing from the
W r&d&ﬁﬁfgﬂ; BE LRGP 138 Yo 19).OTReRAAL h@E aﬁgmeﬁtf@mé Rfiches 78
ectri si gnal s expe ceare ative uni f
wnl;uadtahﬁeremﬁ:drpapdés joff gortta@ wharmels Wne@cbhremrg Iiosrsh e
contacts 38 (Fig. 11). Therefore, the alignnent of the
[@4d} cHBise ddhtactichdninelsd Sdiof heliferentid] paii 158 HaBe oéntertingss326A and
channel s (24 reduyces r t rn loss. [41] The CPnt@ft )
Zobh senegated brop disanes Hent Adjpeeghqontes chappgls 154 of adjacent

cﬁP‘EﬁeﬁﬁAI‘ PES %&@%me%%@@ PR %cbxe;ﬁréié@wacast%ce D3.

Adj acent” contact channels 154 of adj acent
Iihef distancet DAlis gihtes theb 8hddisencebRe ﬂlhewé@estbs BistangegR8@nd D7

t The d

SPOAIE Eales 70 b ol e e PRt 2 gl i eepiggt wichin o

@ﬁfe@ﬂaal%lr $6PAF %bﬁtaéthﬁqaﬁﬁ'éw he8 afd nidré Glosdld) elsdifbmhgiadically
the contacts 38 ig. 11) carried within a

afiupledrte 9nE anothes a115<8t1@f00@tmt5a?@t cagriechwithin arcadjageat digtegential
é:a:;]rolsﬁt Jf cﬁq?a%{ L ac? qg% 8ﬁhé Xrosscfﬁﬁﬁpi[ﬁ?%l}cgcrl] %gtgiregg gl%e?ced’ntacts 38

€ con carried
ofi dif aeemtrdiffedential pairs 158.

[42] The wire dress grooves 130 intersect the contact channels 154 such that when
the plug wire guide 42 is connected to the plug body 46 (Fig. 2), the wires held in the
wire dress grooves 130 are received in the gaps 90 (Fig. 3) of the contacts 38 (Fig. 3).
The prongs 86 (Fig. 3) of the contacts 38 engage, and are electrically connected to, the

wires.



pair 158 of contact channels 154. Thus cross talk is
reduced between the contacts 38 of adjacent

waledoiiee®as | al pairs 158. [42] The wire dress grODUER03/039826
130 intersect the contact channels 154 such that when
the plug wre guide 42 is connected to the plug body
46 (Fig. 2), the wires held in the wre dress grooves
[JISD dReumigeto/Eig. 2n theheongegier flg (i ajso iﬁcllﬂfes tneing plug covers

3).. Th
RS g, S ears rianed e TLATRRE Pt P sl ingtiapls to one
&nlaﬁler e glugavgg%{&fs@ps&hecgmy%a@&m@%% odid3alls 166

Returning t . 2, the connector plug al so
forroed vhatd sn@st wags @DGgmchaM@lls 168%. Lpwer pndgowmmelmalls 166

1P shis PAPtRRetile SRIBRA N ARG ITAEn TE PRELBRY 6 Bocn
auprewsl 16@ hhavguagdib@butel74 sind G&taﬁgﬁleﬁfﬂﬁkch‘ttst 178si Tige outer walls
wal |s 206 and top walls 194. Lower ends of the oute

ai9lsp fiess catvhisrol Wihat eriepdrimwerdtaveiheack pher. ol knplug covers 162
[ a1 4
ﬁ@ﬁ)ﬁgﬁggécﬁgbgg{ﬁbg overlthe ?)ﬂ{é 2 i%[l an%fp Nkt E%C%tchgytl 85 slide

square cuto rect angul a
urglecthe sideABallsTI?R afuheplugatitesguidd aldsihe hapywaliat @hest upon the

1 that extend i nward toward each other. The
BB BpeEPost 8,06 e HEd T guaR A2 o Bt s s sapably
19&@19&1 ﬂlzthé léﬁ{&)uﬁshm t"h?e foptwdIRS 94 Have Eéxﬁlrﬂeuc&lﬁfj@ﬁtoﬁt@ €hat define

I de wal | of the plug wire guide 42 and the top
thalv\h@ ap@zturee%‘%t (Fu,.g) dn whea theplbp sowarp p6? areposnestad® the plug wire
Ci‘%ug Wi re guide 42. The |l atches 178 are snapably
gué ed in the cutouts 174. The top walls 194 have
cutouts that define wire a

Al"g-Pigyre, Rcifotaen g aueeie vite2 of die CoRRETeREo 22 Hermed

Resin¥ fon GEbHEmMA: of [t frebdrd WhvnBon. | THS Eéritfe6®r Blug 22 is fully
I sonetric view of the connector plug 22 fornmed

axseoblad.ndhe diffarendiab pairsrhef esmtackse3 Hareshown iexteading detween the

The N mbl ed. Th
S HEPCRERERE sBintor g2 oo Yt S35 ar - shown

(33l Bt ey i Syl P iE et SL 5 GBI B1OSK 14 and

the ¥Rl dtfip MR FWnd ARErdudemt ibddifek ok4héprdsent Mvention. The
| aci ng strl 18 forned accordlcmla to an enbodi nent of

Ctomeqfé@re@@ﬁk 114 Ayadndasemd walls 216gmdarostsr2 18| tb@ﬂ(exiend upward near a

t'onC nH e*ilﬁie Vﬁ'g tls §1§]a§ teB b1 rr?a 806 e %ﬁ&? he copnector
OBWa TP e el it 3 gt ed

near are
lﬂbﬂ&(ﬂ%ﬁ@ th&ﬁdS’detveeeﬁmikE whils D§O modéﬁmt channdlb QG& Ehcﬂl’cﬁannel

%éggggheg%éﬁset?c ﬁllsgr? 2§\éal:elm§ylr%g5 8 d%f?ergriet{alll BSII‘ %Eg %? g(l)r?taczts? %0. Each
insert 282 includes interleaved first and second tapered insulators 226 and 228
extending upward therefrom. The first and second tapered insulation 226 and 228 are
offset from one another. Each insert 282 also includes latch catches 290 on opposite
sides thereof. The inserts 282 are positioned within the channels 278 such that the
latch catches 290 receive latches 294 extending from the side walls 250 of the

connector block 14.

[46] Figure 7 illustrates an isometric view of the connector block 14 formed

according to an embodiment of the present invention. The first and second tapered
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278 receives a plastic insert 282 carrying a

differential pair 286 of contacts 30. Each insert 282
wo ple®ss | nterl eaved first and second taper edPCT/US2003/039826

i nsul ators 226 and 228 extendi ng upward therefrom

The first and second tapered insulation 226 and 228

are offset fromone another. Each insert 282 al so

insutdtord é%laatlcﬁ%mtankiewv@ﬁbamhe opposd 222 of thdewnhémorctibck 14.

Th ts, 282 h |s 278
FLCH RaPd HBerer SR THEREh a5 330 BB ASGH LA, 2Bspparated
bg%h@ Egétﬂllg I PR AR asll @@co%'té&r&ﬁﬁsﬂﬁtoﬁm6 SRNECEPA common

| oc 461 Figure 7 illustrates an isonmetric view

ingfertt 242 asnioamedAntegret withqoreopnnsiapr. aRetentiem glotso24fh and contact

<RI Tl PR St O 5Bk B b Yronfion axis 150

bleﬁz@deh ah®fisst 280 sacshd2idPered ﬁmndxtorp@aﬁ cindt228h érheowﬂwl channels
of the connector block. 14. irst and secon

2@9@@%@6 iCARtAPta PO aErangss! larﬁ’dff?g%‘l%ﬂ’a’éﬂ?%"c ehbe Ffﬁg%ﬁt ¢cgannels 230
n?tgx?sectgﬁ@ re&RhA&Rs 24@yTB@ SoRR¢ 50 dBnd f6udH the tcoﬂle@tor block

second tapered 1 nsulators 226 and 228 on a conmo

14 pamilel ®8Re serticdleaxmeldOi nt egral wi th one anot her.

Retention slots 246 and contact channels 230 extend

[4Mr oUle cohecesrrbieukt ok rebdioeskthd dopactaB8 €Figt 3) dffthe connector plug

t | 150 bet the fjrst
25-2%@ 5§m tﬁé 'm?pam%nz;@ % g’“?%g‘ a %@)na sw? aﬁfcgﬂ%ﬁ%@%s 38 are
afraledd0indiht REFGRNE A Halts 39 @id. %‘7%@ thé witeh fafd ﬁﬁé\’vﬁb arranged in

pal'c?ys 234. The contact channels 230 intersect the
diftremttal qrairs] oflbe 206tacFhd8 ¢o rth‘achﬁfersmaéxnmdﬁ fareo ungderted  into
to the ve

t h t b I le
oBgroRdng Fephidh ARs b o Rbe SireiDpiin sohfakls TipBiiodare the
t6}P ehdi 222, 3B1rﬁﬂartweth@ HIRACinOfhe PdifBrential f)aﬁfsgerfraée | drieéonding
top end 222 nd the wires in a bottomend 242. The

ce@tn@taéﬂgtt!@baft@m ead?43ged in the differential pairs 74
(Fig. 5) and the wires are |ikew se arranged in _
[48]f f digme i8dllu§1£a't¢ssan Fometriontiew of a3®nfant 3théormed according to an

di.f f.erenti 74 are ser \nt cars esp di n
cPiopefts i Beoescahinen it o IR Edragty abidh Fmf R BB e of
n&falHa0igBlop poltfon 13aanditbo?ids portith Qas | YwoldafhVikgsexs 8l dktend
the differenti al ﬁal rs enga%chor r espondi contacts

fiom the batonppettiom 288 do ziefine p AbFhaped yries eateh | P62 thesmbtaen that
ré‘écr%}gx’ggtardo&eyﬂosl\ﬁln%fwﬁe Cont &kon%g {ﬁ%‘h“ﬁ%@ ténds @o%%hteg)(?ﬁ?gl end

ment resen I nv 1 on cont ac
28D1(Figd 7§ oDiine aomhncmrpjlmkemewaemah ld‘m\ﬂﬁigﬂs@ dxt¢nd from the top

PDBionc AR dent BHDRE BBRGNT Bbr s lbn 3B ERT Ab o retained
WS ARE GoMel Br BRI ckN 20! BEERBEMUCER foPFortion 254 is positioned
within the retention slot 246 (Fig. 7) to receive the bar 82 (Fig. 3) of a contact 38 in
the wire catch 270. Conversely, the wires are pushed into the wire catches 262 at the
bottom end 242 until the catch legs 258 cut through insulation covering of the wires to

electrically engage the wires.

[49] Returning to Fig. 7, the first and second tapered insulators 226 and 228 are
offset from each other transversely to the longitudinal axis 102 extending through a

central plane of the connector block 14. The first and second tapered insulators 226
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receives a corresponding wire. The bottom portion 238
extends fromthe bottomend 242 (Fig. 7) of the
wa@ewn®eetss bl ock 14. Two catch | egs 266 al so er€ENS2003/039826
fromthe top portion 254 to define another V-shaped
wire catch 270. The contacts 30 are retained wthin
t he connector block 14 (Fig. 6) such that the top
apd 228 oncliiedrecesseya2iist thatndedine whe dontact bitanmelsed30i OFheskecdsses 298
to receive ar 82 (Fi.g. 3) of a )
e BB B ot SpREGHAB IR erged il ih e aftgher in a fist
%W3@§ afl SpAEd bR Snk §de of bR Mglﬁxdﬁﬁi aXI8302 Gi‘h@%ecké?sﬁs 298 define
ottomend 242 until the catch legs 258 cut throug
aisasuidagroem ot enngadt ngarmﬁlsm@ aniangs! indineevidt bné amithey in a second

G 408 Bod TepeP pE Raorheskid Sl BnBBhudifa a0t " i i cox

e o T S BRI S
cGﬁtﬁ&%ﬁﬁel? bog &t Af instASghi Ja?rg tROdifReGRRAI 12351?30%63 gf contacts 30.

i nsulators 226 11 WD 2004/ 2038 PCT/ US2003/ 03982
Tanadconpt ichanngtie 23 @ o sane insgQ 282h are delfairated tfren canh axther by a

bR e sl 5" e i iat Piaip o sfa30 ora

deffebdiRil palt 286 bt §tpr0)hﬁﬁty3t@20r§bﬂ§h(ﬁm0ﬁdh QRatOthe eléct@cadlsignals
the Il ongitudinal axis 102, The recesses 298 define a

exparisnee grelapvaly vaipma dmpedanes when pawing betwger thewirgsydrough
n

tl)guinéo &%ei’é(? dgﬁo 0{(%/1 Qhﬁaal%ﬁ%ﬁgf)fr} h Wgﬁt%gts g%ﬁ?g%ﬁﬂg@r@mm pair

2986 ioplimides adter lasst op pl an vi ew of the connector bl ock

14 of Fig. 7. The contact channels 230 of an insert

(282 Contaétst Be ol hf differvhtiall ppiaiass BS& oéntedintaGioA38nd 310B

The contact channels 230 of an insert 282, are

sepaiphbr g distaieeddy hvfalerfgpxwteaconé%ﬁﬂspf adjacenbdidierential pairs
2%%5\?@8&1&3 1?‘1@4% 1 oﬂ% ﬁ)*c?é“efogrg f al{ﬂé\&%éhé@%“%h%%@r&%ﬁ)é is

entla pair proximty to one
gedatdr fleam thedistanb@ D5t Becedseche distahcesﬁ)g n’sagrsateebhpm theadistena DS,

thg petacth 38 i & SheRRRaCRST 3 rhBPer PRy Bt ity
c@ﬁﬁlg@‘?@%e ahoth&ethaR b agd §or§&té"’8@ t3>'f r&né’a %g@ﬁted@i@?e‘nﬁhl ?alr 286.

pair 6 optimzes return | oss. ntacts

Tdus ﬁ@s%ﬁlk ialredyigied betgsem theeontapls éﬂqu ﬁé@c@ll ditfesendiaB paims 286.
separated by a distance D5, while proxi mte contacts

(21 ofRead;himgewt ch 7.f 8r dhnt iahémpm'!ec gshe 286taetchannels 230 may be

oSl D SR BT PR ALY el Srh BB T o
eﬁﬁﬁﬁl@ssaﬁ&%t qiﬁséranme phies D$4 BF 8ateet dhbAdkld DSy %a%rt&nlb%ated on

the contacts 30 W|th| n adifferential paifr
oap@sltmsrcbs of tedpyginidal axjs A8y methitherindyvidual contact channels 230 of

a differential pair 234 staggered with respect to each other. The contacts 38 (Fig. 5)

within the connector plug 22 (Fig. 5) are correspondingly aligned in order to be

received within the contact channels 230.

[53] Figure 14 illustrates a cross sectional view of the connector block 14 of Fig. 9

taken along lines 14—14 of Fig. 9. The connector block 14, including the side walls

250, end walls 216 (Fig. 6), and posts 218, is covered with a conductive substance

300. By way of example only, the conductive substance 300 may be metal plating
12



coupl ed to one another than to the contacts 30 of an
adj acent differential pair 286. Thus cross talk is

wo edwoex3bet ween the contacts 30 of adj acent PCT/US2003/039826
differential pairs 286. [52] Returning to Fig.7, in
the alternative, the contact channels 230 may be
arranged simlarly to the channels 154 (Fig. 4) of the
quchiGis Wioppergati wiekel2 Aldrgativé)y, noorll cfxtheebrnectd] lﬂMEan may be
differential pairs 234 of ntact channel s 230 may
qosemacy b conBiss sdsenge 3661 Forex Bi q%rh?aqldeams 350 and

P& gty l;laecdv@fyd\(’lnqpﬁ% c@ﬂcﬂfcﬁ% sianeessn. 230 of a

differentiial pair 234 staggered with respect to each

[gkterlazlg{f%ao%ﬂég’a? sSa Bttt IsOmettic VlgthOE”t ne dp‘i@msaé A of Fig.

are correspondi ngly ali in orde
71.0The 1nsem382/mmhln\ﬁthdndmtacts93(l:mrmﬁe:tennzhemrre 286 2Bthe d_h'éﬁ}els 278

Figure 14 illuystrates a crqQss sectiona
ReERFBCRE OB OLR. TTBE Brghil Whendbs caeselpr ool 4 i opgnected

Bfthd laGmE%trl};r e (150 nf)e fHeQatdhl 1,9:§§<25:k40f thé %ﬂ!ﬁ’dt@ 80 S BitPie slots
wal | s 50, end walTs 216 [ , d posts 218, is

2ofFeg.dd imiheHacang girig d@tthaxéwkimvsltfaagw th@ odres Byd theyposts 218 slide
£ | e onl e conductive substance 300 nay be
iR PBT%?F"F%@ Pti]% 2004/ 062038 PCT/ US2003/ 039826
h as copper _or ni.ckel. .Alternativel not .all of
BRE" SESTHERAD o Btk 1% #D5AaGOIIIE (IS EHDIg 1his comnected to the

éb%ﬁé’dd&t bl%8k FURSERMAER tROBars I8N ofethaEBhets B3B! Hide hﬁtos’dhg etention
| s 250 and posts 218 may be covered with t

Sé@ﬁ adeof the @nmg@@mmperpwcutarb/upéhelclontaqtméQ (l%xge&) aad are

rké{:)eé\tleoc{n in tﬁecl).ﬁlgrte rclﬁt%g | %}gﬁg ?g?f the @?ﬁé&tg g in gﬁcglvg;%r Wﬁllls 62 (Fig.

i) fch e¢redivital thgedndactd@bubstaiidee3 0a RN €8 Sengd e thBbyE N8 covered
the posts 218. During _assenbly, when the connector

Wity dhe gondustive, pihstangg) 309 ¢Fign é4i &t PrigT dhati gcandinuppy conductive

t
s:l'%eld E!{ﬁ? oundt g}% éﬁglg%?dzcﬁgfe@%n%lﬁglrg Z? :(ﬁl g)t :?hlg s 8(?’ %1 '6:)1 bPcontacts
8okl M}de:ﬁmgl;ii\gaday t ﬂl'husgvithcedifﬁrﬂﬂltlahpmnaﬁ’t\mréslﬁ(tgidm@to the lacing
sl'gqulé tlaqg ICEOSt g:?ilatglt 2 2 %&ﬁlﬂﬁc{i{e 1 12}323 étuz\rwprlgsn %xttegding to the

GRRE8sL Kl b, the connector bl ock 14 such that the
bars 8 the contacts 38 slide into the retention

@Egt S 8‘&1@0»% r%gfg( 019,”ﬁ%%dhﬁuﬁi&%bét&n&ewﬁgﬁgcrﬂ)%l el @vider
contacts Fi g. are recelve n the wre
watsodPe sid2 meall§ B gand@ndofalls 158 of dret iHog bod046 §'dperwlésuhd differential

| Fig. ,,11 d th.th duct
RIS PR RS PRI h STisHig G R ABASEE 18 DESre saghield to
pheddht td36ssC mE Ul Meerfliditk G RedD Adfabéd - dittrentinl ?%fg@ 74,  As

that a conti nuous conductive shield surrounds

lengriepd ignnisftavehbatuterpdi myrep4hionly thexonaprle digfeentig] pairs 74
@d fg6 ﬁ-o tﬁ) Sts contacts 38 and 30 (Fig. 9), respectively, the electrical signals
create local EM fields that induce a capacitive charge onto the conductive substance
304 (Fig. 13) on the side and end walls 54 and 58 and divider walls 62 located
proximate to the contacts 38 and 30. For example, one contact 38 in a differential pair
74 carries a negative signal which creates a positive charge on a proximate divider
wall 62 (Fig. 11) and the other contact 38 of the differential pair 74 carries a positive

signal which creates a negative charge on the opposite divider wall 62 surrounding the
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38 and 30, respectively. Thus, the differential pairs

of wres extending to the lacing strip 18 are
wa@eneetossl t o correspondi ng differential pairsPOf/USEZNEE39826

extending to the connector plug 22. [56] As shown in

Fig. 11, the conductive substance 304 (Fig. 13) on the

divider walls 62, side walls 54, and end walls 58 of

differeptiaigpaio@. Becaspahatasluttine dibsfaecced@4 @fig. pd)i ors théddivider

SIS ELASHS el A SRR eyl B8 RIS v
dnﬂtp%ﬁi‘ti%é eé%ﬁ&raﬁ:?}t M@ﬁﬁ (ﬁﬂbﬁféed]%dgf WA 60hddte d¥h othef %o result in
el ectrical signals travel between the wres

&ﬁlb@taghaltmr@mt@cnged differential pairs 74 and 286
(Fig. 9) of contacts 38 and 30 (Fig. 9), respectively,
[Sﬁ]e eRetutning ! Flgl o ntht posts 28t 8dd vahd 2EMaIﬁd ehdlwallhat 6 covered

th
b SRR brepipe 118 O, T2} oo e BHIPHGRa sy 286 of
88 dom8cta g 1ﬁ'tHé @Sﬁne‘é@r Ibfock214 Qﬁﬁfﬁt@qn R SathéBdsBidnCast 1A8 above
contacts 38 and 30. For exanple, one contact 38 in a

exampler tnnpgate ghanges allectad: prghe capepstarvidoek dAal Additionally, a

SRR oy AP SHBELIP s e

ifithd @n@eétbBbloplail 4 cafndpate dnasppdsipochatdeBipatted)oR b deeﬁrhvall 62
creates a negative charge on the gpposite divider
& d ) Pb@ﬁ@ﬂﬁ@ef{t [gantaqt33 %1@ dda p@gjf;gghfferentlal pair 74 (F1g 11) in

1ﬁ£§$uctlvgﬁ%%%§?§% j§).fferential pair 74. Because the

con ce 304 (Fig. 13) on the divider
[?@oLnecl%Z%&Qﬁ%al O?I{Hlé)t{ gnglﬁ Qpeea?edggy tﬁ’lle lég &%tlk/g sub(ftance 304 (Fig.

ar es " collec

130 int thy eonr&ewamatgew(lﬁg Dhendahe osmdueudet wb&ancmaom $Fig214) on
negate each other to result in a subst t|aIIy zero
th%eorewaﬁog glockd#]is petiqonpgaiy! oreyngl orginy ot fixed sharge potential.

gcglulg?l kiR %ﬁ%rc@xﬂ%c{%ﬁdsﬁi@%lr@ 311%%3%}@&%@ E&of ﬁ)‘?ug 22 and

I ve substance 300 sSUrroun
admhéoﬂemelﬂmkam may bs giamded by threectng agtosingd ®vue|10tahg point on the

SEBRSH % fotudSRELS BuhTab e BRRBEDBRLAR 20 11

connect or block 14, Additiona cha
léﬂl I558aliomatipg emhodigient oAb tk%ﬁ?%%%l &ﬂfn&rﬂa?ls 62 may

%Bf%ﬁes%h FhatPRfk rco&%@ts JoNardd8s qesm:eﬁbay Ak aglelddd &‘?Bnly two

ate an opposit harge inmparted on a divi der wal
(ﬁ@osmd:s]ges 1]1)1 zmptmn md}omremt onlyt axm oB8hq Iéogleclm)plog 22 and
Sopti bbb 4 M hePatianslati dtn pidiin il B iector
pfigabafapyot &'@r}ﬁ@(ﬁﬂé&i 88' eraﬁiéb?iltl@ﬁﬁl@ wié glfdedt2 ditebrs B2 wires

t he connect or and the conductive
direistly imte eogag vqlph %e cgm)actggo within the connector block 14. Additionally,

the wires may be connected directly to the contacts 30 in the connector block 14
without the use of the connector plug 22. Furthermore, the structure of the connector
plug 22 and connector block 14 may be enlarged to include more contacts 30 and 38

to connect more differential pairs of wires.

[60] The connector system confers several benefits. First, positioning IDC contacts
in a differential pair closer to each other along a longitudinal axis and a transverse
axis than adjacent IDC contacts of adjacent differential pairs increases EM coupling
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the connector block 14 is not connected to ground or
any other fixed charge potential. Optionally, the

wo adoencosect ed shi el ding of the engaged connertDUSPN3I0R9826
22 and connector block 14 nmay be grounded by
connecting a ground wire to any point on the outside
of the netal plated connector plug 22 or connector
Het\mdn thd IDC5Dhtakts inanplohe diffdréntal paiband reintes @Bi;sytatmﬁbtween

%gqtgé‘.ss @gﬁg Lhe g%ggglgg?rlslr :’gl?éeﬁg?rg%qn}t, of éL%tII%C (?oliltacts in

p%%ol%l A&s Qnthotlﬂle yﬂj(y‘@ont D88 L GrreleffS- a!u?B@ﬂ%ﬂ%ﬁrcéoser to each
enmbodi nent, only one of the connector
mhﬂnr&@tgathe Hbmglwdixml asiyg ahsovgenesdlal mglchrtm thg 1mpedwn©teh1emenced

CGORE SleF st ers R nenbopeb e Sqle Mt e Fidlees refgetion

obrét8in lo8H 6faRé Ehécthﬁﬁl%x%ﬁ[‘st act with the contacts 30
wi thin the connector block 14. Additionally, the

[y eSA1€f@yb>b1§1atfhg$1 nﬁ%ﬁﬂeﬁw 168 ladd tOndelfor %@&k%ﬁﬁ mital! fhe IDC

t he connector ock Wt hout the use of
cootan@cate)cnqéd)a@g opall SF}“clﬂStHyenmk shiclding asd rtlutstam bettf.fr iscohged from

nnector .plug 2 nd connect or . bl ney, be
e AL e L1t Bfe iy SROBR i o hefas i e onnected plate
sﬁfmﬂﬁg: hegmésecttdes @88 ioal th® dbrrect pMgl £ cdnfibdtorTBieck by IDC

connector system confers several benefits. First,

cEBEFisi BnFesyce Drovollla betweenndifferrntinle paing jof) Iajigontacts in the
c?bxgezzgc\g}‘ é;‘rlggeﬁ?&ébn%lgﬁ{ bIBLie n@h@*ﬁlaﬁn{i'%éf #dicBalectt g?ugaé}% &nnector

axl s an adj ace contacts
bheljkeaienélimlinhfes tlendded lto sk dulkychizdd esnfighrationp iritv the dosnector

2004/ 062038 PCT/ U 039826 etween the
PX‘%%“&'C‘{O&“P‘HO%‘%S?C%%‘ 512 %re?ﬂsy grouaa e Rlétaa{?@Décdmg
cross talk between |DC contacts of adjacent
[ 2 fe%ﬁh@mrepby ﬁ@latmeea&hutw%fhf&ﬁemﬁb prbOfcWies it 8 guide

1re BHJ‘QSgu‘MJ fyd El?fegﬁggfilc}gﬁ}sa&{\ﬁlr&f ahrg onlyhuntw1sted and

ere arrrcpositione er to eac
saj)amtgd tthe aI shogi dlstdncra:ain EhmmualMS geomeal | Thusptieheired fre each

. ppeda ce.ex r|e ctrical nal s
‘JH% PR 456 AT M ﬁ&#&f@ﬁﬁéﬂ@ Bigtashas less wire

15,ggflllle(;Allgdtgfﬁla119rrnlgle,hwn I oss of the el ectrical signals.
by plating the connector plug and connector

[E.JI"]OC lé h e tlﬂk/eqtitoﬂe Ha beého na%&tlﬁedar\gltﬁngéfgl%ﬁge Of}  certain

shi el di ng S are better
emhmld&haﬂs f1t Gmhl beamldexstdmdrb)t ﬂnase slﬁlledj lrr thenate thab vhsiownchanges

two, sid | ds Telnter e

R o G L GRRVALer ey 06 SHIREEE BADOMAERABAEsh et sogpe of
RO thveRRRE C IR Tad BitiBR Kmiady niddifiGaBAR ﬁ{a Beom%&g W @d4pt @SParticular
talk between differential pairs of [DC contacts in the

situatinec bomaterisg tartbe d@mhmgs of the dokentivh ewviphaatt i degandihg t fivem its
s&%‘eneci"heref£e U9 i80%esRANBE A invention not be limited to the particular

embodiment disclosed, but that the invention will include all embodiments falling

within the scope of the appended claims.
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bl ock also elimnates the need to insert bul ky shield
configurations into the connector plug and connector
whbmekemssl al | ows for easy groundi ng of the plBtBUS2003/039826
shielding. [62] Furthernore, by isolating each tw sted
differential pair of wires in a guide channel in the
wire plug guide, the differential pairs of wires are
only untwi sted and separated for a short distance in
the wire dress grooves. TH/IM$ he wires in each
differential pair are better EM coupled wth each
ot helr. andA aonreptor ptugr cdrapridiess wire length to
potenti aI 'y misroute. [63] Wiile the invention has
been ri.b erence to ce iLrent s, .
e e Bat RildPeBuliplsobRES e enfe bat Fastie el pai
salPdoneHess &k@ﬂq@SaloxrgBa/v&ﬁcMi@ ofBsld paiH bedlyestidss may be
substituted without departing fromthe scope of the
invention. In addition, many nodifications jy be made
to cAd¥ie swideahavingp first’ @ﬂt@aﬁ%rﬁ a9 JorataBr§ng) ofi g1 plug body,

sald>@f0! Igﬂ%ﬁer %ngrhese'c&){c%ﬁd %fg\ﬁ(flagwrﬁ Edbﬁ]é;cctrftﬁm ta® least

scope s 1 ntén e i nventi o
omoiiffhlenﬂlalrpatrexf adaceditevipesy said wisr guléfnhmdngmtl’llteast one gulde slot,
cl osed, butf that the |nvent|o i ncl.ude a
saf R HPhEATYiRG iAreTRondiog pééﬁsrﬁnvﬂ Wefsa said

firgl BAdT®f sdid W %QQi@/ 19@1%@%% HathiS0 s Wed sax@LséédYﬁ énd to

A connector plug, rising: a plug body hol ding
regpive $aud eonsants, esetdsseacv vmg viire Heess grogies extending from said
er ent..al

at 3%315{ one gulg%slso? g S%lg czlgm?elsc% (Ehagf galg g&fen&iﬂegsggr% Q%Qre@elvmg a

;i%aywlﬁg a first end conflgured to JOIn an end of said
pl ug body, said wire guide having a second end
confjgured to recei ve a c bl e c nt ai m@g‘M | east one

di f fer ent 118 cqpapgtoPlug gf flaimy L iyhezan saig; irgdress graoyes align

saltP éE@ac%ss s&RAThaies tgléhgé‘gesslaﬁit oontad B iflseftkd 18 $4id @RShnels.
guide slot carrying a corresponding differential pair

of wires, said first end of said wire %w de i ncl uding
charhel s Theacommpetnr phigoofselain slecvﬁmﬁnen‘@n tai legsg ©ap \autide slot

ont act s i d. se on end,havi n
s SRR G oFs 3T S PRE L Rp o el 3R gt teas
orleGusd slotGlsHanNekdhsveacikioht safd fiksvérdeofadnidssirgguioy es
receiving a single wire. 2. The connector plug of

claim1, wherein said wire dress oqve lign said
wi reb acrBies cenneatog ping of sclag én@%&éﬂgaﬁaﬁeé’@m gpidg includes

diliASLhILEE dgpositd dd&HREREH Sdjacent guide slots on said wire guide being
separated by said divider blocks.

5. The connector plug of claim 1, wherein said wire guide includes wire
dividers, said wire dividers extending into said at least one guide slot to divide said at

least one guide slot into said wire dress grooves.

6. The connector plug of claim 1, wherein said wire guide is formed
along a longitudinal axis, said channels being grouped in differential pairs including
first and second channels located on a common side of said longitudinal axis adjacent

differential pairs of channels being located on opposite sides of said longitudinal axis.
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3. The connector plug of claim1, wherein said at

| east one guide slot extends along said vertical axis
W@emh4860088 Wi re dress grooves extend from sai d BET/UER83/039826

one guide slot along a transverse axis at said first

end of said wire guide. 4. The connector plug of claim

1, wherein said wire guide includes divider blocks on

oppodi. t e Hiedasnedter phig, ofadpime dniwlhgrdinl eaidll piig body dak dontact

wi re guide being separated by sai.d divi.der blocks. .5. .
slof gxteBing thgrthpuegy *’Zgngc?aé‘in’ff"ica'v\ﬁ%?é’f‘ sy icﬁi‘a%‘ %Oéﬁﬂlgéme

gui i HARBthWeltBoudh MbitEEtd vaaitsl aMs ﬁd%e\éﬁe‘ﬁﬁfcﬁlaﬂ&?t@ REIDntact
Into said at |east one guide slot to divide said at
sldtgasid ghannglsi bhing hlignedninodiffaredtiol parsdanslssaid) contaeisslot . being

.The, conngct ar. pl.ug of, claim 1., wherein,sai.d w.re .quide
B4 57 REGRRL Rt o st i SUITHE SRt AligPie! ach
otRgitd eecgiveyRiddtohfacdiih HFfeedtitiabpaifdai rs including first

and second channels | ocated on a conmon side of said

| ongi tudi nal axis adjacent., differentjial pairs of,

charfel s B sognecterailugobdaigy bouhereinspidgonpgetar plyg is mounted

| onai ' ' . . ) )
to 300kt BPhls Bt Barrip? B10ME BAHs A0 Wbpee said conacts refained in

saith eomieotos apldgplsaid boubgcthadladnbeiog plhtetswekt @nditerponnected
t heret hrough al o said,vertical axis,a sai d,. .
confhiiyE L el MR g IRl S prp hETD s spig Rlock

coffac@ vertical axis and perpendicularly to said contact

slots, said channels being aligned in differentia

pairs and said contact slots being aligned in

di f f%r entf gpnisstorscompaismgehannel s and contact slots

being aligned with each other to receive said

cont 1 ] t] LS. | : Bl

o cf g ikl &I 4 ReRRha oo, AR EHRlin g
that epennatd ar filst end of Bail lwasingas btoawk couadtackasl thrmmels being

grglg?gegqg 6{?{%&‘[&? B%i?%%;luag{g brgﬁe&qd gti sgaoq?a‘acihﬁmé%i d< isn fg)%gtteg E)n %l cl('l)ﬁimon
sideNb ISP IS AL@Hal HKANEHadehV BifHIShPPSR dhihanhedd H@ingmocated on
el ectrically common $Shield surroundi ng said bl oc

oppositesides of gaid dongitwdimel @is. conpri sing: a housing forned
al ong a longitudinal axis, said housing including

Chanﬂfl S Tﬁeh&ﬁ?(?&?ﬁof’a&& 9, ﬁh&%fnl s%ﬂgﬁpsft aﬁé’flis&olﬂg lég.jalrﬂgzls ina
to receive contacts, sald thannel's being grouped In
differfichelgairiand spaaed different didiangesffrom said hehgitadimathxihannel s
| ocated on a common side of said |ongitudinal axis
adj aent gL Lhetior ot A3t 9, WnGea e thitel in B 57 said

differential pairs are staggered with respect to each other.

12.  The connector of claim 9, further comprising a plug body including
contact slots extending therethrough along a vertical axis, said housing being mounted
to said plug body, said channels of said housing extending therethrough along said
vertical axis and perpendicularly to said contact slots, said channels being aligned in
differential pairs and said contact slots being aligned in differential pairs, said
channels and contact slots being aligned with each other to receive said contacts in

differential pairs. -
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opposite sides of said |ongitudinal axis. 10. The

connector of claim9, wherein said first and second
web@nnedoss in a differential pair are spaced dpd¢T/EsmN3/039826

di stances fromsaid | ongitudinal axis. 11. The

connector of claim9, wherein said channels in each of

said differential pairs are staggered with respect to

each m3.her Thel 2onndeerrcahtlaith O, wherelinakaid Shoubingt Bemounted to a

conpri sjn pl ug. body i ncl udi contact slots | ..
POEHeR hlggl_f Rt 6eics g}?kaHOBW@t_Sa{H%eerng?%ea?al‘iaﬁ‘i’@?ﬁ% gitgyned in said
ﬁlﬁ\‘éﬁfﬁ” %alﬁae'cegnéegﬂnmek Beng 1ste®! Wih bﬁijmtel%@hlgeﬁted conductive
cha | d ug

niel's of sa housi ng extending therethro al ong
sbitincevtbat fooas amsliestriaally @enmpemshield|sarrbynding sad block contacts.
contact slots, said channels being aligned in

differenti airs and .sai contact.slots hein

O onlE " P PetibEafPEsIRRL Y, SROLR Y hilishhedfkfifes p second end
&ﬁ_ﬁgﬁfeﬁ &l flcsivbei BgbléldogpingMdiffereai pairbeyf ddaceRiC Qiinés, said
said contacts in differential pairs. 17 WO . . ) i
hosingdey oesewdeTslosspersh/ayiissses carryingtheorgespenrding difforential pair

. . ol . . - _ '
S i YOS Rk 1012 b S B s Bepin from s
andagletszasald chatnats sacheff aiid edre dresgraovel oecsivingg a siagld wire.
connector block being plated with an interconnected

condu% ive subs&agﬁe that .f.orms an electrically
commofr-shi 2199 CRYPEAPY bl ock contacts. 14. The
connector of claim9, wherein said housing includes a

seconglprRthods Mofdigk mdtipl® cotadts econtdablos fRnped i sideast two
differential pairs of adjacent wires, said housing

diflerengalpaingesasd eanfact slatstang gpptacts esiendiag plpng g vartical axis of said
&géggﬁp@ﬂggﬂ% differential pair of wires, said first
end o ar’ o)

usi ng having wire dress grooves
extending fromsaid guide slots to said channel s,
each atwisagudevhawing st gpdomndiguredcteijoinnan endsofsgié plug body,

5 Bish grhneagmECiet sbarbs afonprcitat Sty HuBRY mairs and
Slied B Bloh%\gaiddd}efr{i@dl QRisi fipdRaicufurlyS9i sdidc @t slotd, @h®l contact

and contacts extending along a vertical axis of said i

Junneds apd cphiagt; slaty d)ealgvﬂhg@eg withecagh\athey ta reqei sasth gontacts in
figured to.jQi.n . sald p Ld.

SR e, S B0 DAL 5Lty 936l o caie

tomtdihing iffeichfiglr gitsi ¢ff adjadens wares, saik tviredpuide dlaving @ddd slots,

vertical axis perpendicul ar] yﬁi& sai.d contact, slots,

epsh euwids slot carmyingnh pgespandiag ritferentalopair 9EiWigpsasaig gt end

Mvtutk %%I'Hrgstshﬁf)mteg e&?e(ﬁﬁin\éefr&ﬂisgidcﬁﬁaéglbgs fosaid contact channels,

each of said wire dress grooves retaining a single wire in order that said contacts

received in said contact channels engage said wires.

16.  The connector plug of claim 15, wherein said connector plug extends
along a longitudinal axis, said plug body including inserts that carry said contacts in

said contact slots parallel to each other and aligned along said longitudinal axis.
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differential pairs, said wire guide having a second
end configured to receive a cable containing

waledoiieems | al pairs of adjacent wires, said w PET/Usi0d&039826
havi ng guide slots, each guide slot carrying a
corresponding differential pair of wres, said first
end having wre dress grooves extending fromsaid
gui de1’Bl ot Thé cormettdr plgtodelaimsnnéktein sadghidefsi@aetend along
W, re dress grooves retaining a single wire in order
b eRiHdD ARG SRS WiredEssy gIoVES suFe Som sud BTl glong a

mﬂ%@&@e Eﬂ‘sg W Akt eH@ostPﬁvﬁ@Eﬁ‘iﬁ‘ét or plug of claim 15,

erei n sal connector tends along a
| ongi tudi nal axis, said plug body including inserts
t hat thr ryThﬂaiccinmﬂnraphug ofh clagmi t5,cwhergot ssidocennector plug is

I t h oth d al d al ,
PEET foerrnasps Blot i St DRSS BRs i sherge osish sntacts
refainelNg seRANdARERSr fHligl Gaidl cobhédtéh bidck aMaesles Bodi}abéing pladﬁl with

slots extend along said vertical axis and said w
afy dgercgnnesiedscanduelivg sybsianea ithat Jormae ag| fzi@cgn@alldn@oramon shield

%,%{hﬁ %gldq;f(g&c%hal%gl d first end of said wire guide.

connect or ug of claim15, wherein said
connector plug is nounted to a connector bl ock that
carri £ bl Dhkcamattac plmgtoth ataimrigagfdaelshi shidomreawide includes wire

ined.in said connec | ug,, sa d conn bl. ock
iR ones s opratch e Y Sfle NFER St e 2iide slots
ﬁ@ngfkh¥%n§g%§kﬁ@§e that forns an electrically common
shield surrounding said block contacts. 19. The

connectormflug of claim 15, wherein said wire guide,
i ncl udds wihe corflegiondrag of glagm s evherain gaidswirg miide isgformed

eho %%ngltgﬁﬁaq Sxid Qb Jo%tagt).xh#ﬁgﬁg%egnr% g'{o%?e(g :1r8tg§fg?réxﬁ o pairs

ress (rooves
i(hlcﬂlldmgl Birst vdiglr eed@né adofitast rchamgielsdbocatedf e medomaloangida of said

| ongi t.udi nal axis, | d contact channels bein rouped

loneiadinal; &t .aﬁjacmt. diferentigl %}rsnaf £PREL Shinels sae Tocated on

ﬁ%ﬁ AR 1B ggﬁﬁ@g iQ@n a common side of said
ngltuglnal aX|§ba géeﬁt differential pairs of

contact channel s belng | ocated on opposite sides of

sai d Pbngi Audhnedtoragemprisiiig: A connector, conprising: a

housi ng including a channel extending therethrough

bet first .
Mnsert heurg) M Bing PR SeRling WdtelREbT B REE A and
fRbid eridiod s@lha;raﬁﬁhg; and

an insert carrying contacts arranged in a differential pair, said channel
receiving said insert and positioning said contacts in a predetermined orientation, said
housing being at least partially covered with a conductive substance to shield said

differential pair of contacts.

22. The connector of claim 21, wherein said housing includes side walls,
end walls and divider walls, said side walls, end walls, and divider walls being plated
with said conductive substance to provide electrical shielding about said differential

pair of contacts within said channel.
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receiving said insert and positioning said contacts in

a predeterm ned orientation, said housing being at
woemgbepas tially covered with a conductive sSubBtEOIS®03/@39826

shield said differential pair of contacts. 22. The

connector of claim 21, wherein said housing includes

side walls, end walls and divider walls, said side

wal | s23. endTeddnaectanef daixi 2l ihesdih saidh Bbuingrinaludds divideh walls

sai d .conduct i ,veoiub_st%nce to provide electrical

eRieling AgPluRbity o srld ehanpgs.etiid ghannsly receiyingoh phurplity of said
e R D BB g g RS i renyia par of contacts, said
wtusingi beisgi plated uwith gsaich cbodietiveli substencentd ledecsiqally asliield said
<§f I ur.al it gf sai dfrchannel Sth sai d channel s receiving

fEHCBP IHaf%o pordagiylrom g Anathela 5 o of said inserts
carrying a corresponding differential pair of

cont az4. s, B doneetesiofdldigl DY, WhedeRd sl tddnd@dtie substance is a
conductive substance to electrically shield said
metef elprg.i al pairs of contacts fromone another. 24,
The connector of claim 21, wherein said conductive

substance is a netal plating. 20
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