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CONNECTOR SYSTEM FOR DI FFERENTI AL CONTACT PAI RS
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of the present invention generally relate to a

connector systemthat electrically connects

conponents to one another and nore particularly

relate to plug and bl ock connectors connecting

contacts arrangPdUGAND BEOSK CANNEBCTOR [ 02] Vari ous
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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
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bl ock contacts in a differential pair connect two
woRoEderd3at carry the negative signal. [04] He®ewse003/039826
conventional connector assenblies have several

drawbacks. First, the contacts of adjacent

differential pairs (wthin either the connector bl ock
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return loss. [07] Furthernore, the wires of a
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wires. The difference in geometry creates differences in impedance for differential

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



neck of the connector plug and extend al ong i ndi vi dual
paral lel channels to the 2 WD) 2004/062038
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channels in the neck of the connector plug add excess
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for performance requirenents of electrical connector
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requency of t he bandw dth such that many
nyen npnect sc.exhi bi t unaccept abl e
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el&didan G@ﬁiecifo[r aspepibliys, igduding ABRhdwidiOR) themsmassiReSt signals.
exi sts for a connector assenbly that reduces cross

Nevasfandards haye inereased she maginusm deegpency syfsthe handwigitnguch that

mzﬁé’l #h%:xﬁm@Wf}ﬁ%s rgefl saexﬁjbéﬁggﬁg&%easbtle EB%IE'(:)F; §rU Mvwﬁyand
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pl ug body holding nultiple contacts arranged in at

[091e asThuseenebdf dx@ste il indonidebtdr- asaéﬁiﬁ)ly a0 ket s @¥dsaBlk and return
along a vertical axis of the plug body. The connector

logs| iy g capugstorisystpipdiodding puliivle éﬁffféemlabpm@ of cpiteets. end

conflgured to JOIn an end of the plug body. The wire

BIOHFAE s hgured to receive a cable
cont al ni ng gs?fer enti a pal rs of adjacent wires. The
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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.



dress grooves receives a single wire. 3 WO 2004/062038
PCT/ US2003/ 039826 [11] Certain enbodi nents of the
wonres@aro3g nventi on i ncl ude a connector plug harCmgs23/039826
housi ng gui de formed al ong a | ongitudi nal axis. The
housi ng i ncl udes channel s that open onto a bottom end
of the housing to receive contacts. The channels are
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connector system_ fornmed according to an enbodi
orjgn¢atione sBiet hqusingris iableast] peajallyi epvered2with bwstdwtirs sabstance to
' tE] i of a connector plug forned
Shg%glg%gﬁﬁalle?@%ﬁweoﬁﬁé I¥T¥’(Sé'nt of the present invention.
[15] Figure 3 illustrates an isonetric view of an
BRHFUDESCRIPTIG ICECSBEBRAEOVIEWS OK TBE)DRAWRIGS
according to an enbodi ment of the present invention,
[18h 6] Fighgguk dlustrates a pertiails sxploded isomeirioviewrifa eineactof system
i ide forr cordi ng.to an enbodi nent of
foﬁjﬂééw%ér@gg@rﬁ%q E'(rilveenﬁ (?dgl}e}gnt[o%%e IEFSQGE}?Q‘@H?CH ustrates an
Lsonetric,view of a connect.or plug.forned accordipng to
(4], g Frdfiistales e Bl romatue i 9! o aBpesipryalig fyrmed
actbrditfl thahMRAiRSR b AR Prése B &difonYi €W Of a connector
bl ock and a lacing strip forned according to an
embodi ment of the present invention. [19] Figure 7
(18] | UBewg: b dllustrates aweisenetrioi dew off aa inswlation displlcemknt contact

i . j t _of .the.. t
@&} Exthe SEafdi b ol SrBOaRIRPG T Besd i ibhec T vi ew
[18{ aI!‘11g1|1r|:e)c4cl ITstu% ets e]; ngnq. &m0 n%l \r/llgwt gf 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] TFigure 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.



an enbodi nent of the present invention. 4 WO
2004/ 062038 PCT/ US2003/ 039826 [21] Figure 9
wokbugzsges a top plan view of the connector btoais28/039826
Fig. 7. [22] Figure 10 illustrates a bottomisonetric
vi ew of the connector block of Fig. 7. [23] Figure 11
illustrates a partially exploded isonetric view of a
[26pusKiggrednitiustiataser top plar view ofgieadodthedort KlodhofFipori ment
of the present invention. [24] Figure 12 illustrates a

[22PP Fig@REIOrillgstiated\d BttodisbMeRIctviéw bIRR cBRRUSH DISLLL T 1B 7.
enbodi nent of the present invention. [25] Figure 13

(23] 0 OF RS BRARLENAPIONLE RO Sy ¥ B RNiRY ana

ingairg fommetaccoiding to anesbadimasd of teqiréesenainverition. of t he
connector block of Fig. 9 taken along lines 14-14 of

[24] g.Figure[127{llustretesf @ toggisbmngirisiidmIoy an dssevtefotmed adddgding to an
f.ol . owi ng detail ed description of certain enbodinents

emphodimpent,of thepresenhiP¥ARE®,  wi || be better under st ood
when read in conjunction with the appended draw ngs.

8L, Kigerepdr blysteatest a prass seqtignelngew s the plagrhodyef Rigelletaken

i i rawi ngs, certain enbodi nents. It
al%r%o%%g\ﬁge fqju('intlt}s‘g%'Sltlc')od, however, that the present

NV tonJd§.nhot limted to the. arr enent .
(260 AR e e heen B s bl Fiee RE it clpSBlock of Fig 9
taln Tl HihDESCRIARIFFGN 9OF THE | NVENTION [ 28] Figure 1

illustrates a partially exploded isonetric view of a

[2%]? n?ﬁg:t gfrrg%déﬁ% Qnmk®y,§f B FRA 8C a8 GiNBvihe cﬁ&il%ﬁb&%%fﬁlﬁgun of

. [ I nventi On. The connect or syst em
cegainf gnghadgdents of thermeesent imyeomtiong wak de betteroindgrstausluvbenetad in

i [ no hown igh are arranged in differenti al
Coplauln%?n( SVYJIE}}] B a@gé@’é’:ﬂn %%n%erfa Ti ﬂlf ?Wéﬁsde&f“s{rﬁfé“g the
inteitiof 0 e 11§ ahb@ASinl MU SEFNingD ! ceftdind embOdieRntsO" IPRWBHId be

transm ssion. By way of exanple only, one wire in
undegstpod; avesven ithad thepresent ipvienen i nob dimited do Giegueangemehts and
indtRfa ARy shotid thé;%t%ﬁé‘d H{avaiS Lntial pair carries a

negat1 ve signal. e positiveand negative signals

are intended to have the sane absol ute magnitude. [29]
DEBAIIED DESCRIPIYENEE THE INVENERON connect or bl ock 14

connected to a lacin strip 18 and a connector plug
28> Frgiue | ladlupeptes 3 pprlially ewplpdedsisainttrisrdeiofla qeaneatorofystem

IOe oré@?cri gd%?%rdﬁlggﬁéfg%ne tﬁ&%&)ﬁ%ﬁ&é ﬁogv\r}:ﬁﬂg Cptr%%lé{ 9nv%ntfi<i)nr. StThe connector
system 10 is configured 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
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wires in each differential pair are adjacent; for

exanple the wires are tw sted about 5 WO 2004/ 062038
WOCH4WsABe3/ 039826 each other. The wires ext eRdT/US2003/039826

through the lacing strip 18 and are term nated in

slots 26 forned in the lacing strip 18. The wires are

connected to insulation displacenent contacts 30

edchiogher8)ThHenwirsiceaomhesdph the kngldrip T8GnARE &GhBhated in slots
bl ock 14 includes relief cutouts 385 t hat extend

26, f3med i e Yegingisivin 8 \Whe wares grercannested meinébklpﬁ@ﬁ displadement
' h 4 .
ot 0495 88 GhaRTOROL 14, D00 RIRESOEHIR 155 ot

cutexte B0% tiah extend arnhd thedenninattd wirth sudphaete @k piled @nd2of the
carries differential pairs of wres (not shown) that

WHPRdR gRh e ¢ %C%P%eé@g ipck) et T laginizcsttip 48 o foelydes post
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e
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diffdjeatielnpairs of varan@ioe shiven)wihae srecentestedt mda bend electronic

C AL AoV A e Gaio 0 R E B AGIE 91 b Bgfeperture 34

THNQ/ie9 1A REE UifRdrbtftia? DairSars ARASH L br Kahlpfe ARMAEL i
bl ock 14 such that %%é contgkts 35 aggH§8 engggeggéclmbd

absuhegchapibere | Bhet Wiremieycopuagvtascto ingidatidnr displacemanh domtgets 68 in

1ot i. di to th
tof SRR BlCS2 DriOBihelily NG 23f EnrHle g oo BusPohtek 14
such ti tthid ContactyB®bnd B eGIFOREEIOSthEN Al elctribAy ®fnect the wires
accordi to an enbodi nent of the present invention.

n
eﬁ%@l%ﬁﬁg%@%meﬁm@lugzﬂ tp Hhel Wigkssextendinggowhe laciggistip 182
and a plug body 46. The plug body 46 is explained in

[BRbr eFigutea? | illpsiratesn ae cxplodedviisdmetiie vievt adnidhe t domnpdtog plug 22

folfufe aBldifie (v Sy Bl Sy BrosGifvFHoR iThe Epnpsstorplug 22

inpladés aphug weixppeided2iaanmilig Bods £V The b tIdya6ae @X}fnlﬁﬁled in
and_inserts 66 forned according to an enbodi nent o

mengedetzib ¥ goniesliemibnFigTht apf u‘-ge phigdyirg eguide #2isrexplained in

i ' : [ nd has parallel side walls 54
o of%gggkﬁbﬁ&gggggﬁ@gﬁééﬂd wal | s 58. Parallel divider
[ xtend between..the si.de.walls 54 to. defin
B3 el EotiRneh BRRUb BSoRncd i Rishin Vigw o€ hug oy 46
and ekt B8 forheMacobrdinietoRinltghboatiyerd 6f eHe drédint fhlenticik efhe plug
along lines 13-13 of Fig. 11. The plug body 46,
bady dogsfargediof as inpulajjag matesial andhas mmll%k sigg Wakp §4 farmed with
LY I s red. w t 0 ctive
oL R S8 PRI i S M b LA B a4 o
definbshamel 5804 may be netal plating such as copper or
nickel. Alternatively, not all of the plug body 46 nmay

[32 dape@eerd illustrates a cross sectional view of the plug 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.



by the conductive substance 304. For exanple, only the

side and divider walls 54 and 62 may be covered wth
woOher4perdsict i ve substance 304. 6 WO 2004/ 062038CT/US2003/039826

PCT/ US2003/ 039826 [33] Returning to Fig. 11, the

channel s 50 receive the box-shaped insulated inserts

66. The inserts 66 each include upper trays 210 forned

[38] t hRetartiigeto BigPPDIthe WRdnnsls SDldeeir@ it HorSREbeORsARd nserts
afalr of contact slots 70 that extend through the upper
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o ' i s . s| ot,S, 70 rr
21 SSHLRERH 484 5 35T 07y, S B o o
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t wall 214. [34
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pef RO icHRRY Withih Q%o%&%ﬁ?@# %ﬁ Q?J_Lon. The contact 38 is
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t he, cont agt | ot ]
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86 2phhRdIHySEe (6 to be aligned along the |ongitudinal
aX|ps 102 an%dngre parallel to each other. Adjacent

kNS A rhier ' i 1S, 74 of
350 ok GRS BROGAL 57 S Ro R B dEleR I comtect
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di s ol ; ; '
oS, A 8 AL AL 0 AR on
ofief sidecof thal lopgitudingd .ax{s3B)2 tecereax anyphgrererspataanof differential

Fi 1 a.differential pair 74 of catches. 78 .is held
vaprs 74, Fhaisto' 58 e SR 8 ke adbcgt dfntal palrs 74 are
L bahont] . . . . .
S i e el b1 (B0 forl il ard sy AL 803 hd 106
thqrrgagches 78 vathin thesame diffeterftiabpainfdal pair 74 of catches

78 on the opposite side of the longitudinal axis 102
[36Juc Hor ehanpledissshenn idiFid. 82 endifferential pair 74oDdatdrt FRésheld in

78 within.the plug,bo ar n .opposite sides of
any fsert gwtﬁgﬁ’%§| Ca&bff% % oé‘ﬁ ’fh?hﬁgf@?erlfl@lr _E‘ﬂf 4 O Sids of the
1 e H I | : :
o Ao sl SGRHERl® ol 1R A0k b8l 18 (P, ¥PPedics
dif¢renieal phirdrh od gelshest T8eon tba oppesitsiside of ithbelongitudiied axis 102 such

o OB 5007 LTl PR e B 45 o

opposite sides of the longitudinal axis 102. The 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 thé 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



opposite sides thereof that extend outward away from
each other. When the inserts 66 are pressed downward
wonodhve20dsr ecti on of arrow A into the channel sPEDUSR8/039826
retenti on beans 98 engage and suspend the inserts 66
on upper edges of the side walls 54 of the plug body
46. Latch catches 110 are forned on and extend upward
54 TREAtHE cREKRVIAD lafe orfentdd ROSHIRHLAR OV RCTHE USAGESWABOE26The

54. The | atch catches 1lgpare orie,teg e dlcularhy
latohi caichasel 18ireseies lajghes 4 14 igTikexte elgt E‘E slug wye guide 42
L a 4 . f t he pl
7 Eogh aa&%%ﬁfg@ el a@%he?“gﬁ%?’ﬁe bl ug i re gui de
[3é é{e&;ﬂ’?lgl 8 gye p‘l&%\é\'{rl]r% (%1 cgéf w'ﬁ'oﬂgzo% Suckivg and 1athﬁlar in

Ive an trlanu

Se2REH WhbIB 6 gﬁzirep&;womsr ExtEUBiSrdNG e,pteand@aghémﬁn "Ehe cable
top end 199 thereof. The cable su port oSt S, 19§ e1
suppptpeatelPare sonarated bup wits2apPR2- Bﬁeg’ ug wike gtydp g2 pas sloped

su{ a‘?’%lf?le@%%%%)@x %g tﬁeﬂegﬁ Eﬂcl@éﬁﬁqi' e%(%na'fﬁﬁﬁ tHgdeRhls 122

romthe si and engage
anarm Jlg%t ©b 1sieh @lalehesl]JJ@ (. gll) bh)the [pll@]bzocb’l 469(Figdll)46The side

11 The sid iﬁ% 22. ea ui de S|1¥§118
schifareErde ats S PryToeie. QHOTIS: BEeEiqgugh 118 on
opgpﬁ%s él?ﬁ v&%l'llg qlwarh bd & sEBYitR @n@lahst@kbr H‘l‘oh@ RN Bnghadinel axis

ongltu inal axis 102. The guide slots 118
10an 'H&Cgulée sletsvid8l onléagh aide Mbh??aare aematad by déyiden Hewes 126.
18..receiyv

6. d f |
Eegh SdecTon HaN bV S FF ORI ROt o Rupe. Sginof o BRI (ot
shbRa§{sEied ﬁRd)thE Q\ﬁr _P’eﬁul%mr(ﬂ?ig ) 3fithefdognecior phiig 2NeThe wires

connhect or he wires wthin each differentia
witlgin reaclednﬁﬁerﬁntlﬁ M@@H@Hbtwﬂé‘b@b?% earbrothet m the grideydots 118..
slots 118. [39] Figure 4 illustrates a bottom
[3DF OriEigniect iliusinates aﬂoh‘éorpllugmmc vieyupkide pug witgeegide 42 formed

accor a nagémg:r g{ %gg)? n@gﬁtep 1r1]v%1%1bonp\rll\%ear%§ 1rdg§go% qtrlk9§15é)l1t into
wﬂ'?grééx gBooVel @30y Heire Mddidat 13 B0d bewdreridd 201 dffthé blig wire

wite qguide’42. The tgw de slots 118 isolate the
gui‘ﬂé #fér dhe igaldepskits §1Sisolate b diffespmtish paisnef waes frgpyone another

I th
o PR S5 B SlpERlge KEERTITh L it Bt 134
TEH MI%E 8NEAc! diffalehtidlairiné whintised amndlsepasadafred ehcln) nther at the
each other at the wre divider 134 s

h th ,

wik dividerd34 sgelba%eafhowrﬁoqlra@s @ogYenlg%Oél Fasingih Gt hﬂw» only

gl-& Jp f%néfk}h o%?{‘lpwﬁg ARk éfécf d st cllio &t &%p’éfbﬁ'or for routmg The
0 an opera or routing. The divide

diti dee Ko d2 61260 Bt bR omlnemiwenbctaagulangavlacs dé&lﬂlﬂfesecm% the

that receive the wa g.,11) of, the
s e P uEien B ot 15 getonnds iy Thoypehine tug Hay 46 is
?ﬁﬁl@%ﬁ i Sthelftud RfteRuki 41 f@p;%itéi Endh2f thPPIAs ik @ids4Dinclude
ug wire’ guide 42 incl
end Walls 142 that contain wall gaps 146 that are configured to receive the end 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.



end wal s 142 that contain wall gaps 146 that are

configured to receive the end walls 58 (Fig. 11) of
woheo4pieengs body 46 when the plug body 46 i s conReETS2008/039826

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

andkddogl e6vd 318 aai 32216RdiffereafidigRirs i 5®NTaS adjachnacerithct channels
differential pair 158 on either side of the

154 e gidjasamntndifferntial nam 138 pisralsq pepstate froprachoothersalong the
PCT/ USZ 0 6
tr rageverse axis f’daqo%gﬁl%rcgst%@% ﬁ‘?c ‘i‘ﬂg ng‘M@t ohdfnddd 95438?%29% n 1v1dual

acent contact channe
difE&énte] paiej168 ard oftkiet freresuch athep along tHebl®ngitwelindl smis 102 and the

u&%&i‘a{g‘fﬁxﬁqﬁ’é@ PR repal Trife 198 SER e LATAL | ToaCpsitioned
to GD%CEI %{%ﬁ WitHUahd rgﬂﬁfixf c%ﬁjeéﬁb:ﬁglg' iffbrBtiar Baied Weﬁ?@ r o1y of

er along the fTongit axis 10
catchedlwﬂ?igd lamdsndlﬁé froftnthedisefte b€ QFigal 1pdihe §om@st qhpnnels 154

reqgp e AR LLPOEd T e TRt At SBPEREd B i body 46
(F{{ b9 Thd kofthet dﬁﬁﬁﬂéi'@ $54/8f 4 Biffbrentih) p&ixt 681inAGhiEy G chidBes 78

serts 66 (Fig. 11). The contact channel s 154
ofraeméﬁemuammaét e serrgatosh am ¢rsh sithey algnecthg (raaeverse axds 106

o ERFEH Sl B30, G ol e o=

diffeleatifiSpdiB 158f afe Gd:ﬁai‘a&é& fﬁdrﬂthéalbﬁglﬁﬁlnar axis dfar by aﬂffermg
from each ot her along the_ transverse

dlsihlam:ﬁe The isstan il meniins e coiehes 78 edin 7 é#gqfwlai/ piig 158 of

SO PSP L Flrngt SO, phe Bt

el@Htﬁé@%Cg@ﬁls e erleheeteamalv@ly um fortnainms dadte th;mpmmg&’rom the
held in a ferenti 58 of _contact ¢ n
witeuthapueh 5 SBOEP S BLE Db THRoIE e b eams el B gafehes 78

withila difironGlISGH! 1Bt ShEAThANRIPEIA 8GR fetudl 1833, Vel ¥
Uni formi npedance when passing fromthe wres through

[41e FRNAGS Rl B4 kD aier BRI sollGe LAGHIBOB26K and

In a ere pal r
37BN tsagdrated bynal distinde Mi2jucAdjacatt uvontdco S:hanl[eilsl]l 54‘ htd adjacent

tact ch | 154 fe 8
difierqnéin) p%@? P baveasratortinge 268 e oeC sobite 3o SRtge 3.
Tl%d{i%ﬁaﬁ Iae(&{er ‘fﬁ’eﬁ\qﬁ@ litahed D2f k&8RN the distances D3 and D7

pa| rs have centerlines 326B and 326C
s@eﬁ&r ﬂie&:dtchys a8 rigt :hh):mc%hat thid eonfpets 3R (Bignd 1) earried within a

eate t.h t he dj S ce D2._ . Theref ar
{ i 138 shcsttsdt Flinafctsens oo Josebi el EhRggheaty
ccg.{f)?emrﬂrﬁ%éﬂég tHakil 16 thé- dont&cdd B8 eskriedl twithin an adjacent d1fferent1a1
ferential pair 158 of contact channels 154 are
pait 5% bfjcaitant channetsghdd i Bas [cyoss talk is reduced between the contacts 38

of adjacent differential 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.



coupl ed to one another than to the contacts 38 carried
within an adjacent differential pair 158 of contact
wohemne2ss 154. Thus cross talk is reduced betweemushm3/039826
contacts 38 of adjacent differential pairs 158. [42]
The wire dress grooves 130 intersect the contact
channel s 154 such that when the plug wire guide 42 is
[43§0nR@ﬁfrﬁﬁgtt9 Hife2, hél @olReor $hug 52 glsthcluﬂéBemWM@pldged(ﬂ/ers
wre dress grooves 130 are received in t
162yaPhke Bhlg(CFNgfs 169 avsf triapgulatgpsheresandgire fragabl ﬁ)comeﬂt?zle to one

05 el 55 PR, B8 558956 o IS 166

forafRAALIRI0 2B 8V RETE04S2QD BHOSAB D4, | EB‘]’velRemda;mﬁ thg outer Fiajls 166

hhgrned 70262t receiie e J9ck uares 1102Fig 211 91 DisgUapodinss. Bach
out%{'l Zg\?aﬁt ﬂé%dh%r sgluﬁlréao[ﬁ@&ity 150 Qﬁ@?etc %ﬁﬁlaf Pt GRE 178N OtHRESuter walls

Wi re guide 42. e plug covers 162 have
1664lse Ihawba\tshe‘s 60 thia ertend wivend mvwed wadll ethao 6Therdug egyers 162

areypoRonF (oadRth e LR PR S Eile i SrboRahe caltB¥E 149 stide
un8& thO&ide £ 4 i@ Gire paldeen lthe ﬂ@&vifﬂﬁﬁl%ﬁr@on the

lvsga@l %
cutouts 174 an% rectan ular | atches 178. The oute
caM'aIsIupporl(iiﬁstal 198 ofathe pi@g @\n@sgmé@ 42halhelaidiss ]17ﬁv€d? @napably

ach ot | u
DR SR TSR 1Y%, S9Badf 5L e e
th&@ir@ t&ﬁ&t&%@@(‘F i QE whefl @fe flHie c@Ve@ﬁ 1 6Bbresofdsttal tottheplug wire
Wre guide 42 and the top walls 194 rest upon the
guuhb‘lQe support posts 198 of the plug wire guide 42. The
| atches 178 are snapably received in the cutouts_174.
[4dhe Rigpeval illsstifes havisometniccviewuphirthe wosngetor; phyg 22 formed

defjne the wite ure 34. 1
g S EREIBE T Teberr et Ehebfi oty el SF plied s fully
aséediled THE €1f§eréﬂtia!' ?!ufﬁ?éﬁ&f @htdcEO¥Bheishowh extendling fbetween the
connect or ormed according to an enbodi nent
s1dﬁwa1lm543®fdhenonﬂen'@éﬁlqg@ﬂ The connector plug 22 is
fully assenbled. The differential pairs 74 of
[45p nt}agtus: @Bluatrates hmmpledﬁdeﬁ@nﬁgw yéawue thet oanediprglock 14 and

o Faci st 8 (e emnt ol b fngh g KGR iteniion. The

co%ﬁ&ﬂ&cﬁl%k hhqsludds enadwallsite 6l @i ;gtss2 18 matl&témlr apward near a
according to an enbodi nent of the present g ? h%
toftead 228nn&be wosts|2d8 karg Jodated Rraé%naé% Qrpesite ends Of Jagy connector

blB@g 2 agé §xgﬁn§ttieg\gée§nsgdéjm§ QS € tefine LIRSS @7@235acﬁr1§1annel

prOX|na e opposite ends of
2TRORBEGEDS plastic insert 282 carrying a differential pair 286 of contacts 30 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

10



bl ock 14 and extend between side walls 250 to define

channel s 278. Each channel 278 receives a plastic
wones@ro2@82 carrying a differential pair 286 oPCT/US2003/039826

contacts 30. Each insert 282 includes interleaved

first and second tapered insulators 226 and 228

extendi ng upward therefrom The first and second

insﬁl%{b?{1 o5k LS M Abkiend ApGaring (B2 fopadrl 22 55t chnesutartdock 14.
Each insert 282 al so includes | atch catches -
F1rﬁ%dmacquﬂ@12ﬂrccblns§lla@é% 22hand3}8 offafiaceplsiBprs 22“%2 ang sgparated

by | SI t I o h’}gpé %Bancpgecgﬁg? te‘fi 1%3&%8%%6%?@ a common

recel ve ches ext en rom

1nst‘:1lﬂ eZSQ' &6 19Bhdd ird&RalotvithNene ﬂmdmCtEﬂeﬂ:ticmcﬂotBQ%[ &6 contact
Figure 7 illustrates an |song c V|e
B

chem?n}s &30 (ﬂxtqg\ﬂdbxgugbr the ?qﬁ;@cto r{&r V\i&? ro h@ﬁ@%a‘lrgms 150
sl 5, B FGRS5 BLy i e emnin g s

23@RE1dARS centhan d0 uprwaged iatdifférentiad paiend3 4R 2Pheréontsrs channels 230
connect or bloc

14 jrst and.second.taper.ed
intPRERI TR 1D ki i B POy A R LD 5§ sonngeor block
14 gﬂﬁﬂﬁ%qger%CQQ&mgg@ts 218. The first and second
e

aper I nsulators 226 and 228 on a commbn insert 282

[4@22 g%&gglgeﬁt ? alﬁl P%élt)esotgg 86’1&9&5‘?8 (F1§93)9&tth9 BorsdeBio? plug

annel extend "t Ar ou
22<{191§1 8y inOthe bpetd 220 gdrthé fedes ﬁma bbitoend Qé&l Thx p@nta&’ts) 38 are

magépgglgthg %ﬁﬁéréét?él dgﬂgﬁﬁ @3 g e I%feg Salruﬁl:] Zii{%\%f?fz aagianged in

ens iial th@ad freredd4dl. pailRke74 ot dfderted into
dﬂ%%%@%gl qﬁeﬁ%@%@%ct fhe re#enflon g?ots 246. The

cofiesoading r8@n‘ﬂm1 gots 246rto wggager@rm@pmﬂdmgo%ntﬂc@c?w proximate the

| lel t tical T
B S5ehii e AL S gt ] P8 R Rlncing
coﬁg@gg@ta@me%ﬂgm&%m. g. 5) in the top end 222 and the

Wwres in bottom end 242. The contacts 38 are

[4@1 r %g&g d i {]lu& edif {BhRMd Fewls a{ Sonfatt GBI fBrm&) akBelliid1 & an

rescare ew se arranged in differential pairs.
enfiaimnentaths p@Serit inventionli fhe cenpetad0 isdpmaedziomyathin piece of

inserted into i.ng retentj,qn 0
el P P e PEURR LS, T lAsiE e 238 extend
&R dnE Béttormi pai G 238 tof fefinéld ¥shbped Wite @hich 62 rtherabetween that
pairs engage correspondin contacts 30 at the E £t0n1
reevidesod @urdsp@]diny winee Bheitiofigmy pastien 23 exterdreirom dhg pesfpm end

2Bl RN sl O 355958 B gt SRDBAERERonb e op

froma
Jrfibﬁ‘ 2P4 €F 8efitle andieaV-flapedwie dath 276r t’ﬁlmmoﬁ&dtséiﬁ)dara retained
botton1port|on 238. Two catch qus 258 exten c&
within the connector block 14 (Fig. 6) such that the top portion 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

11



fromthe bottom portion 238 to define a V-shaped wire

catch 262 therebetween that receives a correspondi ng
WwWoi203/063138 bott om portion 238 extends from t hePOomIS2I98/039826

end 242 (Fig. 7) of the connector block 14. Two catch

| egs 266 al so extend fromthe top portion 254 to

defi ne anot her V-shaped wire catch 270. The contacts
and?‘%bsafnéldd%tré’defg% 208ith{tl dRfihd EheCRRRRE tipmnbls O3B, 1Phe(rBtegses 298

6) such that the top portion 254 js positioned mnthl?
defirven fist group off ceitact cgm@ieéﬁ&?. arrapgedsinylgeayifls onganathsr igs tirst

I.0. of ,a cont.act .38:i0. js a
rovogifo anineged S 6REFAE T Lot Bt B0 THRretios 298 define
a s&82d kol 6f cdpeict eRarel 234 Artngdd intlne vait o dregiser 268 second
cut through insulation covering of the wires to
rove 3G and spaced orarber sideotihe lengitydingl asi192ni ng to Fig.
7, the first and second tapered insulators 226 and 228
[503r e Figuié §atlustratem actoptplen view afithe soupestarypleck thef Fig. 7. The

I i tudi is.10 [ \
cob IS 20 8451108 5 I LA MGHA By SE0bE Bl 0

Tht 8R8fRe chixiidlaD o0 of280 insdit 280, 28048263 &rom each other by a
PCT/ US2003/ 039826 and 228 jnclude recesses, 298 th

a
chatet|-trechomaclodipienes o b Rn I LiSiaRse 1 eEs das comaels 30 of a
.define a.figs r 0 |
aiffefeh et 146 g & SRRl S BIEBTARE Bacl SLiARI SHpnals
exP@RRAES a @Blatiely Sintferm fimpbdanke mdieh pdssheg betwicsn JE2wirghthrough

LS % L TR e
285)%%&‘%5?&3@8@5%” anot her side of the |ongitudinal

igure 9 illustrates a top plan view of

[St]ﬂ :n ogll?ag:?sggg r %f l,0 8&6}641’[8{ pgfé 82867 ha\;{@ QenfeAHe8CI10A and 310B

an-inser carry the differential _
sepRhtes b38Edighn@oD5 aehite BOximalheontasts 30 of edjacmme diffeeviabpairs

256 e eenterbingn AHiT s Ll seseitd B0 Spfeeq Ly oHRRifnee D6 is
gréh%rgh%{r {g% mﬁ%/c%‘iﬁ aBL SR Histincé Difi§ pfjater @hanfBeé HisB@be DS,

[ to one another such that the el ectrical
thsicamatts 30ewitkini @ differentiak pair 286 aye mwire shaselyngleciramagnetically

cogpied-thergrpiie tHe 0 AL of Ch AUnseal USRS bl 286

T Qkdh SUR N HedhcddickweeAdRe Sdtdcd FRSE ddpdcentndifforatiall faird 286.
ntacts 30 of a differential pair 286 have

[sgﬁ”tﬁétungr%s 15 HE 7214 t:ﬁl-Oeﬁten%ﬁ?@,;g{ee@orﬁé{ctacﬁﬂnﬁélgm By be

i e pr mate“contacts 30 o acent differenti al
arPRiged siniBfyhade dmntds | 5hE3g.3008 thaplug 10E Sédrdhtida 4y For
a di stanpce The di st e o r eat han .t
xR a0y, S B EbT O, Srtnies” (R 70 ndf B e on
opdSitlidd Ao ke Bhgitudinal axis 102 with the individual 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



the contacts 30 wthin a differential pair 286 are

nore closely electro-magnetically coupled to one
wanaidverosshan to the contacts 30 of an adj acenPCT/US2003/039826

differential pair 286. Thus cross talk is reduced

between the contacts 30 of adjacent differential pairs

286. [521 Returning to Fig.7, in the alternative, the

suéiﬁ pef 62 PP %ﬁférﬁﬁxzel enotaﬁll @m@wcmﬂoarbnockt m il be
annel's 154 (Fig. 4) he plug wr ui de, 42 [
covired Bprthe eominpfll‘ee s@gljaa@teiﬁo dFéif example, @m?mfap rssdezxgaﬂl%%o and
t | t d
A A e T

cont act 0 of . a di fferen

541 agg@rea()i‘h” \roles & boom il g ot e eaBclor Bt 1406 Fig,

7. (Fleinsetls 24 hrﬂthte fb%nfaeta M@GH Gk frirehieh] 23iré F8@in B chinels 278
correspon gly aligned in order to be received,

betwidehithe ptms ab&t Buring hssendlly, wism. the sguneciogplackil4 is connected

|Ilustra es S Sec 0
to PiegiRig iy ge 5 e SReh T gy o etoreh 7 BREChY thg sors
26-@%. QPHP&S 1 Rinddtag i 8 Hht hbldCinddnpapetthe wies! endl\ﬂllelmsts 230 slide

en l's 216 (Fi 6), and posts 218, is covered with
imath@p@ﬁékﬂw%7@%®§ ance 300. By way of exanple only,

t he conductive substance 300 nay be netal £I ating 12

[5510 W%Blgmrﬂmsg@amromgmne@gt blugs2% ppremnefed to the

ni ckel . no t.
copai gL SERE AL b sz bR RS B Hlnion
s16t9 24@69{1&@'c%m&mfmléqu@peﬂpen&@dlmﬁlyaﬁahaamtamm eﬁgm and are
may be covered with the conductive substance

redaivrd ia thowite Icat@h¢5a17@iFeg Bhet bacpriastasP dhe v %f' paly éé (Fig.

K ah
e R R
Wﬁ@lﬁ@@dﬁlﬁlﬁﬂ& smmeelmoo L(Elgz dg) $n dider ’cli}ni(r]I a ngltﬁmﬁesrbblyductive
en the connector oc i S ecte t
shickd srgounds i ergaged) (gfferf}m S JALER Phg eF & R contacts
§f FVARE p%gtn%i%dqﬁhyt S H &Rl Pairs?éX WirtJextdddiad td ﬂﬁ lacmg
acl ng St ol d and engage the wires and

stfipd8sar2 ]cSnﬂécteﬂﬂeto cartespertiéngn dfereitiot paipsy of wiirgs exyend{ngstp the

Returnlng o Fig. 1, in operation the connector plug
coppegter RIgEAéct ed t o 't he connector bl ock 14 such that

the bars 82 of the cont acts 38 | de
56kt eAs ishown dp dig j4éhebponfdﬁg 1\15‘0 5@4 chtg %‘) on the divider
wgl?sr &5 ey %11%@43’ afiPerdd \FalkY FGhe 1%? b()&jr @6 s@ﬁarﬁé‘ijthé Id@fferential
F'écéi ve§ thé W re catches 278 of
pdignifaof Soﬁ@cts Bigeindthe icdenecival plag @2 €(t1d| zg:ts aS_L g)bamxeqreﬂneld to

o PR SRR, ROSER A S SIS A1
elb&itiBal slghald fav) B8kvebh He Wir€LMEUPUAHS coieied differential pairs 74
and 286 (Fig. 9) of 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

13



shield surrounds the engaged differential pairs 74

(Fig. 2) and 286 (Fig. 6) of contacts 38 and 30,
woes@®dcrizgel y. Thus, the differential pairs of PGIrUSs003/039826

extending to the lacing strip 18 are connected to

corresponding differential pairs of wires extending to

the connector plug 22. [561 As shown in Fig. 11, the
diffé} D&tuﬁ ?cﬂfems UBSERBE ehe3hd(Eiivg. subShn@n30d@igi 13)dar the divider

de walls 54, and end walls 58 of the QI %
wamwgz ané tmmc@mepmpmgfzﬁéﬁ eonniegied, tha chargeycadlected, negative

ont.acts_38 . con t
o SPATES S aP e SRRRIE,B1 8L VA1) AR AR e ot
a JubbieitiyeRfend ehavgen adjacent differential pairs 74.
As electrical signals travel between the wires
[s91hr q{@llﬂrnlﬂ%etoqq ng.Ccthe %oﬁk Dl gread Walls 250 hisd €dd wansl22@6overed

(Fi g. cont acts and 30 (Fi , respecti veIX
wmthﬁleeioaduqﬂveasnbsmaao@ (th a4} @Jrr%gmgé fiffrential pairs 286 of

CI v e
thg ﬁ%‘ﬁ?@ﬁ 38 c?lﬁegto? I%)%c% lép atreri etﬁg E%Hcgtrt;%s n]?ssthg fbove
ex@ffled ﬁélghted icHhiges colddial 62 th@ccahmétorpbloxk rtdt e Atdditiohelly, a
contacts 8 and 3 0. For_ exanple, one.c

charg@umpélft@h@m apogA18 byan adjpepnteentae3at 2 Bt 31 Eﬁﬁgﬁtgﬂ plr 286
1ni£g *ﬁg%&?@%l%& Téi Ry hé(gaveﬁanc bSite &ﬁr 1Pf{1ﬁi‘t|aﬁrﬁﬁ q d‘ik‘l&ér‘i@éll 62

her con act 38 of
(Féli. fif pbean Iadjacﬂalcbn‘rﬁdt (Hig.ed) af pd‘rrsttdlfferen‘salgmm 74A(ﬂ1g~,hl 1) in

creates a n Ive charge on the opposite divider wal
thGQOWPWBBMﬂ%g(&: $d1)-13 WO 2004/ 062038

PCT/ US2003/ 039826 differentia A %lr 73 Bec t@% }
[58bndﬂm¢1e@ngalbsmween syjgld(reaied hyzfhegion IR 4 (Fig.
t re
n e é%r?e'&ﬁq éﬁ&c%ﬁfgiz% 1f eCtEtcgﬁd&'tMg sasthrive ¢ 300 (Fig. 14) on

ed, negative
the @smrtdcwe blegpariathet gormactemm gppos ot mymthe;rcﬁxedmmgg petential.

Ongtrabita (o mpisppnesrfiFtipe 6F e SRt BoBeic B8 2> and
ctind&o ulv‘@!ove Sglga ; adgr&!i}fhe% | Snrekfing @\tesmed wité tdardy®int on the

con nce 300 (Fig. 14 surroundlng t he
owlkifié of thetmethl plated soiE@etopplug2Rer comegtr IR lidn 't he

connector block 14 operate in the sane fashion as the
[S9POVE: arealteffptive embodipadng anm;athg gosts Al B end & dinidehwalls 62 may:

VEEEELEh B e AL SRR Ty v
ﬂ%os{t? SRR aly Qlfi‘étflelzglﬁbodlﬂlehth SnpP HAE CfOthe b&dﬁﬁ&t&ﬂpﬁ@nm and

€ an opposite charge inparted on a divider wall
C(ﬁ&ectbeg)ck 1114) mby have arsi:faé@@‘imgc dntanetheg gmbpflignent, 1the gpnigctor
first di fferent| al

plyey w9y ok Gy epnipagis: FGhE e bt il 2 SRR yires
AFEGRAR Ritdch&ith FRSetkdcKes BwiiEinahe eordéiof Flogk 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
14



13) on the connector plug 22 (Fig. 1) and the

conducti ve substance 300 (Fig. 14). on the connector
wohlomk6d0d8i s not connected to ground or any ot Rer/uSeoosd39826

charge potential. Optionally, the interconnected

shi el ding of the engaged connector plug 22 and

connector block 14 nmay be grounded by connecting a
beBTRHNEe YHCohfcBY aﬁ? ohé dEferéhiRl paivasd eelueés Ebss ﬁﬂi Bdtween

pl ated connect or 22 or connector bl ock. 14. [59]
IDDncmtacad; pé radawnie‘ﬁﬁnﬂ%@@lnmlts Thg glignment oftthe JDE gorhacts in

e di vi de I e t
| S, St R D%, S of AR B, R Podiliod! Aser o cach
otﬁéﬁ&lo@fh@ibﬁ@t@hﬁ@%xlslatsoag@iei’my atohei the rinpedaricy e&penenced
of the connector % 22 and _connector

bytthe elegtical sipgnaly p@ﬁglng hrosgh theatDG poiact L oc k (}uces By
t t act 38 th
or.tr%gﬂlglﬁ)%so&fthggl{égm%gl sng jdot carry contac s r at her

Wre directs the wires directly
t h th t
A e I S

coﬁtaeecg&é Endl@seﬂfdﬁ APHIRBSmMSEA! Hielding emdmnmtre betidrdskatbd from
wi t hout the use of the connector pluq 22 Furthernor

eaglh ethsr thaatifipuraymded enly st Bdes byl shields RIS AIEEsA plate
shjaﬁkcgc g él% é%tgggha?gesg:{ﬁc%ﬁ%%dtgé %Phﬁle“c{df Iqﬁl]lé@ﬁc? c&ﬁﬁEt%F 'bfocﬁeoy IDC

0 connect nore er ent pairs of
cohfRls Theedirsn@oisotalls \isstheeanc diffeeersiab epaes adf Héﬂetorttazts in the

First, positionin cqont act.s differentia
coaawtorcw 198 ahd £mesLK L@%}ﬁe the P@&l&g Qfﬂt?rﬁj’ SRIPTRIPE 3’5%‘%‘ gonnector
alo Eﬁﬁgﬁ}@% rtﬁéeneéa)%b $ndeRANIBAIAQE Rbnfi drattRtiAG! the @bnnector

] acent erential pairs i'ncreases EM couplin 14
pmpaﬁcwmaaﬁﬁmcmm alswmf@t eaygzeunding eftbe plafreshi
contacts in any one differential pair and reduces
[62] OSBurtietkofp byeisslatindeadotwisted siifférenidil qménof wires in a guide
dlfferentlal alrs nt. of .t he | DC cont act
ctiapnel i 08 Pele HHGhuBide 6 CHIEETPEET BBiRT S P egory Snfkisied and

segklfa{e%r{%ﬁtd Fllxorpais{ 9&9% khoned &Eﬁsgﬂbo{r& eqftks, thé Rfes in each

ongl tudi nal axis also generally mat ches t he
d1|fﬁafmda]npmr amrhetteleﬁbffecbupﬂgd witle eadheether gl anseppsatps has 1eSS wire

sing thr e I DC contacts and thus reduces
1‘39@&"%@8?6 al?yo‘%ISF‘e‘l Brn | oss of the electrical signals.

(631 ocRVhie Higmientomahispieetodeciped artfeEiugBy gy Certain
elﬁi)(!)c}lﬁ-ft Hfg OB ehaebtb&d 8 Qﬂos@rh‘lhﬁe'abiﬁ 186 Qrto@hi @a{rlous changes

rom each other"than if surrounded only on
maywbe shadiesandeqsivakehtgnayThresubstitutedonitinst depasling ﬁ‘om the scope of

hi el dj h d
O b SR, DRI ARG
sibAkibn it fﬁﬁ@ﬁaldtcf ftlﬁor %ﬁ&lhﬁés BRtheS 1rﬂ/fenﬂ1@C“ﬁ@m1ﬁdb§artmlg tfivgn its

scope. Therefore, it is intended that the 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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connector plug and connector block. The plating of the
connector plug and connector block also elimnates
woOherswezdst o i nsert bul ky shield confi gurati onBCTAS2003/039826
the connector plug and connector block and allows for
easy grounding of the plate shielding. [62]
Furthernore, by isolating each twsted differentia
pair of wires in a guide channel in the wire plug
guide, the differential GAABIOf wWres are only
untwi sted and separated for a short distance in the
Wi g dr esg geeie plug] Bothpridifie Wires in each
differential pair are better EM coupled with each
ot her and an operator has less wire  |len

th to, . .

pot eérpligbpgy h@léhxguﬂ@rip{e@gptavﬁiarr@ng%ni%k%ﬁ& qnisflifigrential pai,
descrihed with ref . di ment s,
soideep e Rl B BRE R B R e, OO ™

various changes nmay be nade and equival ents may be
subsi wirdtgddenhaving b frtetpandt donfighred v tibia ancepleoiosaid plug body,
invention. In addition, mf{ﬁ]'é{lf dificati onsbérm%( be. mao{q ¢
saidowie gptdedaste:d 26Pay oid FeRTeo SPOTR: B FRUlF Copfanipe ot leas
onte‘%ﬁ‘ﬁ@eﬂgﬁ e&ﬁr SRl dcBNeREEQ BaiviiROpli 46l 8RARE N Radtrod®) duide slot,
r

scope. efore; it is intended that the invention .
saftbat leest|dnei guade slot tireyingatdogigbpondingndisfgrantinl pair of wires, said

di d,, but that.the.i ' i [ |
T T
reGAéi@ei: §Bd cdmaMl) ARPHORRORBhRTY Wie W5 @2AR2B6 extChdihy/Froin said

connector plug, conprising: a_plug body hol di nsg . .
atrfedst op¢ guisisraletcio ssaisk ehanpels qagh of spidauire gigs grooves recelving a
.differential pair, said contacts extending along a
SIEIF %81 axis of said plug body; and a wire guide
having a first end configured to join an end of said
pl ugz.bodyThe sair@ctor phuggefi danmhhyvwherein sitwird deesd grooves align
configured to receive a cable,containing at |east 0
seifl Pites efpPLIh e els tociedsnind Gests sl Tnjo Ehrpiels:
havi ng at | east one guide slot, said at |east one

gui dg sl oL RbANCRE Fus OF RSRONdiRgeidi fald te Mastadnepgiide slot
of wres, said first end of said wire guide including
extbaisrabore saidhventiparaximang said wirs deesn @reavas egiend Eemy spad af least

i L act i d . :
OB B SO ERATRR FPamad B0 A i BPsal hECERERS | o1
to said channels, each of said wire dress grooves

receifVi ngThe conAgdi® plugeof 2laimhg whewacsaid wiraggude includes
claim1l, wherein sajd vvir% dr ess %r,é)mies ali%n . . .
divider blocks on opposite sides thereof, adjacent guide slots on sard 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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said wires across said channels to engage said

contacts inserted into said channels. 3. The connector
wolog/062038] ai m 1, wherein said at | east one guPde/USk®B/039826

extends along said vertical axis and said wire dress

grooves extend fromsaid at | east one guide sl ot

along a transverse axis at said first end of said wire

gui dg, 4.ThEh&naenmnep ugroﬂoau@ af whlesdimnsdid pibgrbeidy Imaicdntact
W re guide |ncludes

slatherending SegrabEED qUanEcsait SEHCHhSa AR tH GTaRe Ob St gV
gubqe pegitce e[ﬂ? (ﬁ%hda V\ﬂ{g 458 (/eljal: GHR amd- pe}—ﬁb%dﬁﬁfbﬂ%f‘-% Qhid contact

ern sa W re guide includes wire
slols, \datte E:l&annslalhémig alegrtd:d\nmdchffsreamlepajrsn@d said cenliagt slots being

oot SPSr A i el L5 S bR R0 it et

ot]?e(?[ﬂ@?eggﬁé sﬁ'd‘égm%f:ts(ﬁll aifmrét)t1ay\f51ﬁfse' n said wire guide is

l'ong a longitudinal” axis, said channels being
grouped in differential pairs |nclud|ng first and
sec dhd ¢ Hléhwwhsedt@qdu@ af daina 1 cuharein sgxdcr@nmct@ra?lag is mounted

ngi Xi, s _adj acent [ e
%ﬂ%ﬂ%‘# 8?1& g'lalt S%rélteé %focg chfégélt £t ég@s Sﬁta%g retained in
saicp R NFlg A%Aid. conkcidd b1OEA heing Oplated w1th an interconnected
PCT/ US2003/ 0%9826 7. The connector plu

cl
contleativiersubsianse Hhag fomescp Hesiricadlicamman thdd é%%‘i%@illrggsald block

ﬁ' et hrough al ong said vertical axis and said

COlHSHnel s of said wire guide extend therethrough al ong
said vertical axis and perpendicularly to said contact
sl ot®, saAdomiweturedaniresingg al igned in differentia
pairs and said contact slots being aligned in

diffe entla ai,r ai d and C .0t s
THETHERSION TR e .
thﬁto%éﬁc bisto | Nfifkk feherof %1cﬁh01ﬁﬁig' fo reBeivd ten@o s4d @haleligbeing

of claim1, wherein said connecto@@ﬁlug is.munted to
graumﬂmehﬁf@ﬁnmﬂl meits inshdingfivst ard srerdchagnels dgcatedipgya common

SRRSO TSP L b | B SHBAE RIPhied o

ﬁ%ﬁ%ﬁﬁ&ﬂﬂﬁkﬁﬂon@ﬁﬁﬁ&ﬁbee substance that forms an
electrically conmon shield surrounding sai d block

cont act s. . A connect r| sSin u3| orned.
al on§l-a | E%PQIH’&PWE\IO & r§ 9 effunéfﬂglfﬁgt alnﬁ ¢t ‘éhann Sina
dﬁﬁ%ﬁg i drfl acgﬁ aﬁfé?éﬁtga@aé{cbﬁ fbmeafd 18hgifiatithl BRMs| ng

ve contacts, sai hannel s being grouped in
differential pairs including first and second channels
| ocaled oiffiha coomemtor of claim 9, wherein said channels in each of said

differential pairs are staggered with respect to each other.

12.  The connector of claim 9, further comprising a pylug 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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side of said longitudinal axis adjacent differentia
pairs of channels being | ocated on opposite sides of
weabd/oezngi t udi nal axis. 10. The connector of eCaiuse®3/039826
wherein said first and second channels in a
differential pair are spaced different distances from
said longitudinal axis. 11. The connector of claim?9,
whergi n spiedcéliRBOE oS dlaine 8¢ hwigdrein agaid hd)hﬁlﬁgrlermbmited to a
pairs are staggered with respect to each other
comesterdrindkcthet Castiet blapkncontagty M SP2ASHFHT QUiRst Sare&lﬁiil in said
hod I G n ShfRlRHO
hofgty S5, YPitEgr “HE ik e SR S b eB R e Rctive
sub&titephatFolnashn elsadichliyanmedrsshidld sairolirtdingsiardyblock contacts.
ext endi ng therethrough along said vertical axis and
perpendicularly to id c ct sl o sai.d .chann
bei N al | nPﬁCtoro‘?’?Cfl@P’e ffre‘ﬁ‘ﬁai'd[sﬁdéﬁﬁl%g?lad%soah%ecg?d end
coﬁtI dbc‘é' 1386 10808k 'c@ntginfrfgg BEfrétal PRirs f alpicent wires, said
: nel s and contact slots being aligned with each
homsllng thatvimgrgids slets,seiiphl guisietsiitogrrying ajedrrespensingfiffezential pair
17, WD.2004/ 062 CT/-
oSBT B PRI BONRERRITE SE s sLing Plending fiom seid
guid oS HERE Eﬁ’inn@lso&iéhbh gdid evderdress gl%mk reﬁ:efvtu@zi sinpleatire.
engage said contacts retained in said housing, said
connector bl ock being plated with an interconnected
condU%tlw@coyﬁﬁgﬁﬁﬁ&bCWHﬁﬂﬂﬁ%rns an electrically
common shield surroundi ng said block contacts. 14. The

°°””f§ﬁ1§rbgﬁ9con<?1,5é"?n%“ il 86:hds RRL A0 YRt WirdnBed OB Tedtt two

secon gure to recei ve a cabl e cont ai ni ng
dlﬁbfeﬁlﬁalqrﬂlnsadaldoaom@t sibtsadl sortatts wiicading aking a vestiesl agjs of said

havi n | slots, each guide slot carrying a
C@B??@’gﬂgﬁoqnﬁg di fferential pair of wires, said first
end of said housing having wire dress grooves

ext epdiiROglil®Mhvas d firglétliecsifiputed to joi sh emhofedid plug body,
each of said wire dress grooves rece|V|ng a

sapd fiest end inchudinghensisach Fhagmelg argpeqst st gst %ivorfilff@ e%geﬁwalrs and
ol rrul tip C t r

oA PR ) S 1a010 Lo

cliRfels QLﬁH &ﬁhﬁcﬁ‘sﬁbe rdinpgalipned gvith eaeht dtherl toaredvobaid aoutacts in’

connect or, pl u and ui de havjn fldr st _end bl
difsramtighipaies, 69 J\@reng%}a gﬁ\ﬁlﬂ% €59 %@ﬁ%&gf todgpeve a cable
c{ﬂtﬁlﬁ{nge&ﬁfe | Fllfalu élfégoic hant ARANEAY Swigd LagSthvidg lide slots,

entla palrs and ext endi ng al ong_ said

eachr guidalslaxiasryper peotispondingydifforentiald peio wf agiress | saids first end

he?v?rllg w(ir%n r%gst grooves extending from said guide slots to said 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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channel s and contact slots being aligned with each

other to receive said contacts in differential pairs,
weai@/oe2a3e gui de having a second end confi gur eBCTW/S2003/039826

receive a cable containing differential pairs of

adj acent wires, said wire guide having guide slots,

each guide slot carrying a corresponding differenti al

pai r170f WheSSonns@bOpluk lof cladind 5, Wavieitgsaid peidd rsRﬁSSextend along
grooves extending from said gU|de sIg@s toQ sai
samovartienl axkapbbaid Wit dieshEIoodPeY{FRGE gpesad g&uaﬁ@v%gts along a

tra}ng\téeg%evné)p gataSaiSd ugjt frs?ntd' x{ﬁﬁ@%ﬂﬁ% st hat said contacts

i n sal engage said wres.
16. The connector plug of claim 15, wherein said )
connisct orThe wgnexctoenplag aff olagnal 3, owtereindisaidl cenniestor plug is

sai d plug body including ins thatc sai d .
moeHehiR & GoRnocien Wogk Nk camen dad thiiorS Rk §ndetseig paptacts
I lated with
roB54Th SR BANRISE sHid AMANIAN artifice bidy Wohe plated wit

arofntatenmectes, condec’rarms@tadcq; that fogho g dsatepdlyaf@ngon shield

sai d .vert.i axi nd said wire dress grooves extend
S“PPBW#E%?ﬂd%®Fﬁém %%%s along a transverse axis at said

first end of said wire guide. 18. The connector plug

of cigi m ke coMnestet Elugaif dlagrarisgehereirptaid wire guidetintlades wire
to a connector bl ock that carrl es (gacick cont cts t
dlmdg@sg eald aviee diileas xiondiag it el sidelels 48 s s pﬂuf@éf slots

ck and plug body being plated with
1n§ ? ?’grc%ge%%g eggconductlve substance that forns an

el ectrically common shield surrounding said bl ock
cont26:t s. THO coffiteetor gring of okl Ly vierdhataid wire gwide & formed

said wire quide.incl ude vi.der s i
olgrs  dp@ el i o togsh e bR ewed i i ntiat pais
n%ﬁl'dﬂlcgg - e Qéc%nd' nPac AhniMy CoddicdSsn M @EM@%on e of said
onnector plug of claim 15, wherein said wire

loggitattinil saximradjegentadiffeengial prigy of tontart skannelsshgipeg located on
contact c ej.n rouped in differential pairs
Oﬁ’ﬂﬁ’é}tﬁﬂfiﬁsg&?sla}@l‘)ngﬁ%d%%é%]ﬁ'd contact channels |ocated on
a conmmon side of said [|ongitudinal axis adjacent

di f f g1 .ent Wadonpedt6ss compasing.act channel s bei ng | ocat ed
on opposite sides of said Iongitudi nal axis. 21. A

t
Zi’t” e VG e DR dg b BEE e P e oD B PR st and
nc? ahdh sl H?)glsm@,nzgld

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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an insert carrying contacts arranged in a differentia
pair, said channel receiving said insert and
weoasitoezi3s ng said contacts in a predeterm ned PCT/US2003/039826
orientation, sai'd housing being at |east partially
covered with .a conductive substance to shield said
differential pair of contacts. 22. The connector of
cl aigm, 21, T wBedtond dlaiRoRIs i@rdif edid Hessing theludes divider walls
end wal | s and divi der malls said side walls, end, .
sepatpling aaplarality, Pl sridvghangelpesaid chanpelsreceiving %é’flaahty of said

duct i
e T s TR
hotimgnNBéing hRatdD @ﬁﬂﬁaﬁﬁ%ﬁ&l&l@&' / JUBRANS OB IBREically. shibld said
connector of claim 21, wherein said housing includes
dlﬁpmna@rpmpfgo@@ﬁ%am%ago Grality of said channels,
sai d channels receiving a plurality of said inserts,
eachhOf s biiRelot DICALILY RNIwhefeRt] 5488 ROAGIAD/e substance is a
differential pair of contacts, said housing being
mptabpletingv t h sai d conducti ve substance to electrically
shield said differential pairs of contacts from one
anot her. 24. The connector of claim?21l, wherein said
conductive substance is a netal plating. 20
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