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WOLBMBESATING FOR ALIEN CROSSTALK BETWEEN CONNEBHE &0

BACKGROUND OF THE INVENTION [0001] The present invention

_, ‘ . ,
conne L OB AR TSR EATE AR ORRERRATIRE Tor
compensamm iz B AEAEDE Lo

connectors for use with high-speed data cabling. [0002] In the field of data
communications,, cQIARYNICRERNN DEOYOH By picaliilizg techniques
designed to maintain or improve the integrity of signals being transmitted
Via(iie] netwioik pisensnissiaosiaeaised. HOREAIEEs SIgRakiEAY Yo NBinimizing
communications networks should, at a minimum, satls‘%/ compliance

BAfBATassAL bary et aomase sy SRRt o gds3ad Axstrs relate to
Inssituteroh e ciapbang JalactioniceE ngineals: AFER)- I comRaNCRetween

standards help network designers provide communications networks that
ABeerE fenussiinbishienetd ntgiakiingtegrity as well as some

siélgdard of intero erabiliﬁtéy. [0003] One obstacle to maintaining adequate

1aVRIL b sidRaPmisfit! ARGV ERssitenk, savErsEipairaagiyasss typically
InteigF iy Eh ARMEH A BRRRGITINE ARFIBIUGHUE:FRYRING RERRRY Mesienals being
transmission signals. Specifically, electromagnetic interference produced
LB SR ST SRToRe St (np eptisietTighatner Tramspirssisignbinieerity, the
ansibrstidiar wehesRiaiseavih Ihaialfecie sHaas S SINRaRIgNBInd 8 that

electromagnetic interference tends to emanate outwardly from a source

tPERsTRiRRISH S g snf e csaBrtisracely abifthsempfiprsxivhidiéectrical and
tABSHIARIONE 'mlr-sﬁgm@ﬁ%% QAT IA SOMPIIRISR S0P desioners

- integrity. [0004] The effects of crosstalk increase when transmission

SRPEdCar e CaHskmBtEterh dhak awhieve o deeticmininypicivels of signal
G ig@%ﬂsaggmg%ym%ﬁﬁ)gg%iﬁ@_especially susceptible to

crosstalk because of the proximity of the transmiission signals. In

@] lar, thacemmipicaionsnaiwedRnekde,aQ @3%9%&%? RIS nown as

transmission signals into close proximity to one another. For example, the

BRERIRt eREGA HhehtoRO NGRSy shEhcaysinacranpeitiiaceyl inductive
RIGdmate teaReAnetker fa.formasonyaRignt congsation Aanfigyration, snetic

usually within the compact spaces of the connector. While stich compact
piHe pgﬁb(‘é:mgmgluggd by one transmission signal may couple to another

transmission signal and thereby disrupt or interfere with the affected transmission

signal. The electromagnetic interference tends to emanate outwardly from a source
transmission signal and undesirably affect any sufficiently proximate transmission

signal. As aresult, crosstalk tends to compromise signal integrity.

[0004] The effects of crosstalk increase when transmission signals are more
proximate to one another. Consequently, typical communications networks include
areas that are especially susceptible to crosstalk because of the proximity of the
transmission signals.  In particular, the communications networks include
connectors that bring transmission signals into close proximity to one another. For
example, the conductive pins of a traditional connector, such as a jack, are placed
proximate to one another to form a convenient connection configuration, usually

within the compact spaces of the connector. While such compact pin arrangements
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WO 2005/083900 PC r/lU52005/005440 may he physically economical as

2 CoENEnt connecting medium, the same pin arrangemerits F8fds/005440
produce nightmarish crosstalk between the pins. [0005] Due; to the
susseptbilitsehiradit - ctor rosstalk, conventional ,
commun?éa%éon ngtw%gﬁgjﬁ%%nagsmapl%ﬁgggg%hﬁumggrrl of te hnr}ﬁﬂ%%@’tghe S4me pin
prEfEaReaisathissiondsiohalghamaingt crosstdlikheithiettibecpinaector. _

For example, different arrangements or orientations of the connector. pins
hEYeen Deed to r@%c@@@ﬁﬁ@ﬂi@crqﬁsﬁaﬂdlmwhepcmmmtmmclltm|q:uessta1k,
INGASS SRNNSLHAIRE KR I’%ﬁ%\%}%y%%% %ﬁgl%g&%@%%%%gg loaitl%gg%%ues to
shaped or positioned to induce coupling that t nds to compensate for
cPEQSE I SRpsarstenisnanihios constriks atichindoh niguiedtorolFes example,
cenmecina-einsiAl rannarioria oniele slements o Ripted o
circuit board (FS?CB), with the conductive e ements being relationa ly ‘
p@%ﬁﬁ@@"@?“@%ﬁwﬁtﬁ%u%@bﬁm@miMmqupﬁngmmébﬁgg the pins
[ 3 r igues.for combating crosstalk, such.as those .
o e R et ine
ofhatdetitls talceamsmistidasignalessidivbeerenitiththpinideSpotiast antipensation

is 1 munications applications,.the. ensuin
R Rl P COIREsgisfonts of o
rieiis kst wianbnaitth PEERY, awitighte speddstivéheethendatbeg relatgonally
t mi laher, S, signal integrity is more easily compromise
e S S e e
th issi ig Vi a.-n particular, the effects of
e e L e B SR o orortose
cleserdiedgibene. ihasite fmiped aveln astweit iy increasied theuplipgl integrity of
' ified. crosstalk ciated with high-speed
T IR B, it vse of
rRSMpIHesonmsseinicitspecipbboniiens, iboneasitny vbictasstafidiatartic have
traditi torsane to_pverlogk or ignore when transmitting . .
L A SRR 1 s
desedibeW e Sougiitrgivtfevtsiittded shansestdsssiEonlaxasppite,is more easily
igh- ata signal; ling via a first conpector produce .
gglggr%erﬁg%r?et@%%Qrfé?gr%%%%&%egguspIgést%ltﬁllgp l:elﬂ)ceeegj YEe g high-speed
theppetitiesiia aizealiacenytap nb@tdutaad\ler@eiyiaﬁagtiﬁgﬁthﬁ‘d&i@hospeegttagk are
inal jacent.jack. The.magnified.alien crosstalk produce ,
g%%é%%@éé%g s%galgl gﬁs %ﬁ’sal;lysé%l}%%ro%% Ufife FHSGRR of fifgomagnetic
tralaslienesiotesignalswélhas increased coupling distances.

[60607] The magnified crosstalk associated with high-speed signals can
significantly disrupt the transmission signals of conventional network connectors.
Of special concern is one form of crosstalk that traditional connectors were able to
overlook or ignore when transmitting traditional data signals. This form of
crosstalk, known as alien crosstalk, describes the coupling effects between
connectors. For example, high-speed data signals traveling via a first connector
produce electromagnetic interference that couples to high-speed data signals
traveling via an adjacent connector, adversely affecting the high-speed data signals
of the adjacent jack. The magnified alien crosstalk produced by the high-speed
signals can easily compromise the integrity of the transmission signals of an
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- 05/083900 PCT/US2005/005440 adjacent connector.

wo é’g%%agt?gntly, the transmission signals may become unrecgﬁﬁ@éﬁ%%
receiving device, and may even be compromised to 'the point tha’F the
{sanemissiennsianals no (endencamply Wih e CHRBINCILOMPIANGE pecome
standards. [0008] Conventional coninectors are ill-equippedto protec _
HgFrepreiarbigials Tremvinerieyinstand @mmv@mmhalmmms@wehe point
largetbaemahlesiorianergialien 16ressta A LS
data signals. Instead, cgﬁnventional connlggzytgc))ﬁ‘ri%ﬁie techniques compliance
d%@?@ﬁ@é'to control intra-connector crosstalk. However, these techniques
do not provide adequate levels of isolation or compensation to protect .
BRI onn et astionm ccrrasiian atssilasiawivhigh torareient ditgh speedssignals

MoreavRh SHERHBChRIGHRS CHNARS apRliag, ﬂ%@al TRER1E: WD e alien

can be much more complicated to compensate for IS Intra- conrféctor

GFosstalk. mhsartbapandtiog c%@ﬁ@[@@orﬁé@fr@%}ﬁumd@ﬁfoaﬁh conventional
WoRFRAeIaPIg R oIRGB ik ie C%‘te&%xﬁr&&' IfsRsgd sopals dé?c‘?‘ststalk,

typically use more transmission signals to carry the signal's increased”
THWiEkh 'ﬁké’dﬁiré“fﬁ}@ﬁfﬁ%eﬁoﬁ@xé\?ﬁpl@}‘%dﬁioﬁ@gﬁ&tﬁsrﬂﬂ%l@n sigheikation or
eipaasiaoneaatiprer sendanddf0megaRiaReLRetoR KBRS nign
signals typically use only two pin pairs for propagation throug ’ .
dBAvEHEGAAI éﬁ@ﬁfbetorMmevewig hisebpigeds signats requineplied to alien
BisRaRd paRAA L RO Y. NBRSRERACIg AR UEH 8 Ter BBRSY intra-
per second and 10 gigabits per second Ethernet signals, are usually
PaRReRIAB P TeiupldR motieyRwegliransmissitn overca [fompaix) ouetber of
MR a0, Q,RinRal, é@ﬁfip}ﬁ'ﬁ%_%%%@%ﬁ%% fyamber of sources of typically
crosstalk. Consequently, the known intra-connector techniques of
t6AVERtiBhaltedsinisstons cignadt ptedicamy oterceipenkilierimmeastdlk bandwidth

high- i . hough other types of .
B e O T AR b por
éﬁ@@@fblﬁrﬁrdﬂac@@mmgm;seeon&alaémﬂssimigvsighsaiﬁpmmgﬁumpesmftwo pin

r r i ke,their use undesirable in

B R STy Fo e e speed
sigaidedegonndneoeasesisathbyidihy aéhméiagbquégw@f&llg %ﬂ‘g’t&ﬂlﬁtmmmas 1

et high- ' in i t these t f shielded connectors
e R e R GRae Sty
@@@ﬁﬁg’@t@mi@rﬁdbsmngjq@d&way transmission over a pin pair) over more than

two pin pairs, thereby increasing the number of sources of crosstalk. Consequently,

05440

the known intra-connector techniques of conventional connectors cannot predict or

overcome alien crosstalk produced by high-speed signals.

[0009] Although other types of connectors have achieved levels of isolation that
may combat the alien crosstalk produced by high-speed transmission signals, these
types of connectors have shortcomings that make their use undesirable in many
communications systems, such as LAN communities. For example, shielded
connectors exist that may achieve adequate levels of isolation to protect high-speed
signal integrity, but these types of shielded connectors typically use a ground
connection or can be used only with shielded cabling, which costs considerably

more than unshielded cabling. Unshielded systems typically enjoy significant cost
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ore than unshielded cabling. Unshielded systems typically enjoy
WOs’i‘a" HEE cost 3 WO 2005/083900 PCT/[1S2005/005440 SBGRES200iep5440
savings increase the desirability of unshielded systems as a transmitting

alreavégg S R g e P el *Fstemns s 2

Wwell-est in a su stantla
c’émmnﬁm@n@isystemrmemmmmm angpielded canuestins Badkks are

copge f network st m run e risk of the ungrounded
gﬁelds a%%%i‘%ﬁ%ﬁ%ae for & ec ?cr)lrn%gn PtePterBHER® 0 1O IRunICAtions

sﬁ@t@rmen&lﬁh@taﬂmsmuslgmm@nuﬁdcmfmnm@ﬂm Haeosign@lulty, shielded
[ 0 peed [ transmltt d,v a communications

née?”vélcé%s é%l{%r%/gen %ntaegr’\e worf ({:?%%nngg’gg?gj Sﬂn@ﬂ%@%&ﬁ%@ dfjgantennae for
Sdetimapgtrens mithigiaspeed data signals. Specifically, the conventional

connectors for use in unshielded cabling networks do not provide
d8840hte Idvemfmﬁ,c@}inpmssawﬂx os isalatiofidaatfaalienterqsstaliting the signal

THE | 001 res nt invention, relates to
%gtlgyigg fgg Stem ?c%n N zén %E}?[% ﬁé%%ﬁwgéw&ma&%wmks
%emnaw@thmmmﬁm@ymmsv elﬁ&tieelﬁdﬁﬂ%@ﬁﬁtely transmit high-

tion ue |m|2|n aILen rosstalk be een )
C%nnecﬁ%%s oF L%elcsse nv#ﬁch% Is"[pe %Oarf zcﬂnﬂ%%?és pee in unshielded
coiliggredtworecdivea pmvmeradéqm{teelet@lls A seResafEh@ldsolation from
sﬁléﬁtgfggs{y&y be positioned to isolate at least a subset of the connectors

from one another. The connectors can be positioned to move at least a
subset of the connectors away front alignment with a common plane. A
signal compensator may be configured to adjust a data s_ignal to
compensate for alien ﬁﬂwmmammmwmmmgured to

ta signals by, amon
gﬁtﬁ‘ij‘“y af’ﬁ'e %%ggcrn eu}/vgn? agra r?) gé% ﬂ(s]%%%%a gﬁy Rr@gz%mxzmg

ther unctions, minimizing a
FHED DRAMMIK @Svp@eﬂzpﬁeum eSgbmdﬁnﬁm@ 1k ﬂf@&ﬁiﬁsfﬁﬁ&h@ﬁi%ﬁ@relate to

stem will now be described, by way of exam S with reference to the
2%co$§anyfr{11gcé) Tt }%8#1%8%1% %sagﬁérgﬁﬁéf% Refveen
sharjaciomsSemisly mﬂomms}&mdamﬂigenwfﬁmdn&ﬁﬂ%nconﬁgumd to

receive a number of connectors. A number of shield structures may be positioned to

isolate at least a subset of the connectors from one another. The connectors can be
positioned to move at least a subset of the connectors away from alignment with a
common plane. A signal compensator may be configured to adjust a data signal to
compensate for alien crosstalk. The connectors are configured to efficiently and

accurately propagate high-speed data signals by, among other functions, minimizing

alien crosstalk.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Certain embodiments of present methods and systems will now be

described, by way of examples, with reference to the accompanying drawings, in
which:

[0013] Fig. 1 shows a perspective view of a jack assembly according to one

embodiment of the invention.
A



WO 2005/083900 P 6/11IS2005/005446 [0014] Fig. 2 shows a perspective

WO BPMR frame and the shield structure of Fig. 1. [0015] FR§: BUS2405/005440
perspective view of a second. embodiment of the jack assembly of Fig. 1.

[ ig. 4 ective view of a.shield strycture according to the
e e B D Pt B O e A afteptecrre of
eHiBolliment of the jack assembly of Fig. 1. [0018] Fig. 6 shows a
perspective view of a shield structure according to the embodiment
sHYWAlin Filjies 3[0oaopmigetivs viperspestivendewmiod dfeutthf the jack assembty
egrgdiment of the jack assembly of Fig. 1. [0020] Fig. 8 is a perspective
view Of a shield structure according to the embodiment shown in Fig. 7.

[ Fig. £i rspecti [ fifth embodiment of the jack ..
aqs@sgeihélply o?%g% ?g[(?b;%gé%&%g ig Eg%f)eégp%ec%%lgl \%]e%{v}% t%?esiéﬂ‘fordmg to the
eprdliment of Hig jAck assembly of Fig. 1. [0023] Fig. 11 is a perspective
view of a seventh embodiment of the jack assembly of Fig. 1. [0024] Fig.
10 FhothEiperspbetiveaipoisopthisdatic wssénbipiof FigibbHinfe826F Fig: jack
L3isH @qqgtﬁi\{g view on a panel having multiple jack assemblies of
Fig. 12. [0026] Fig. 14 is another perspective view of the panel of Fig. 13.

[PegvdiFig. j i i j ing, shielded surfaces.
el o, L o T B oo o
Figibog AN sherepdatiigiew of a shielded termination cap. -5 wi) :
2005/083900 -'CT/U 52005/005440 [00301 Fig. 16B is another

P ciiveige f AR BRRSIHR emh i B Ao Rigneao 0esbL Eigssembly
1drisi8. perspective view of an embodiment of a jack assembly with

[0020]  Fig. 8 is a perspective view of a shield structure according to the

embodiment shown in Fig. 7.

[0021]  Fig. 9 is a perspective view of a fifth embodiment of the jack assembly of
Fig. 1.

[0022]  Fig. 10 is a perspective view of a sixth embodiment of the jack assembly
of Fig. 1.

[0023]  Fig. 11 is a perspective view of a seventh embodiment of the jack

assembly of Fig. 1.
[0024]  Fig. 12 is another perspective view of the jack assembly of Fig. 11.

[0025] Fig. 13 is a perspective view on a panel having multiple jack assemblies
of Fig. 12.

[0026] Fig. 14 is another perspective view of the panel of Fig. 13.
[0027] Fig. 15A is a perspective view of a jack having shielded surfaces.
[0028] Fig. 15B is another perspective view of the jack of Fig. 15A.

[00629] Fig. 16A is a perspective view of a shielded termination cap.



adjacent jacks positioned at different angles with respect to a surface of
WOREIAER Ussembly. [00321 Fig. 18A is a. perspective view of&1/US2005/005440
embodiment of a. jack assembly with adjacent jacks positioned at
di t depths yyith respect to a surface of the jack. ass ly. [00331
L R e e TR et o of
[00B416Rig. 18C shows a top-view of the conductors of the staggered
jacks of. Fig. 1813. [00351 Fig. 19A is a perspective view of an
ehMdtimentif A Jaskeassepebtivwiticvadiboertjhokoifsaifrojacingsembly with
a [ 6l is. a sigde-view of conductors of the jack assembly .
o R S SV R g Jnek
19381fb38] Fig. 19D is a front-view of another embodiment of the jack
assembly of Fig. 19A. [00391 Fig. 19E is a front-view of another
efiBdlimenitiaf #fdjack neseniyeofidviq PORND040EY o026 niskassembly with

p ' | ogh of. a jack assembly with adjacent .
B T R0 1 R et o
of#sAtIEtors of the jack assembly of Fig. 20A. [00421 Fig. 20C is a
front-view of the conductors of Fig. 2013. [00431 Fig. 20D is a front-view

of 1Al of véiic A drranisisdviseke! witahestome obfithstiamicdd javiestetFig, 18A.
[0044] Fig. 21 is a block diagram of an embodiment of a jack assembly for
ul03 detFigini§§ ahaveradomkitetatbe pukdictos WOIR0SEHBBADMcks of
P&d Y&52005/005440 [0045] Fig. 22 is a block diagram of a test assembly

for determining alien crosstalk between adjacent jacks. 100461 Fig. 23

ilkgntsstes amexpomple éw%&&mp%w%@@ém&%&wﬁ@mg&% with

alien crosstalk between'two adjacent jacks. [0047[ Fig. 24 illustrates an
e%@ﬁ?ﬁ@ﬁ@ﬁ%@ﬁé@hﬁ@ﬁ%@ﬁéﬂ%ﬁéme for compensating for crosstalk
internal to a jack. _ A
[0036] Fig 19B is a side-view of conductors of the jack assembly of Fig. 19A.
{0037] Fig. 19C shows a front-view of the conductors of Fig. 19B.

[0038] Fig. 19D is a front-view of another embodiment of the jack assembly of
Fig. 19A.

[6039] Fig. 19E is a front-view of another embodiment of the jack assembly of
- Fig. 19D.

[0040] Fig. 20A is a perspective view of an embodiment of a jack assembly with

adjacent jacks inverted ﬁvith respect to one another,
[0041]  Fig. 20B is a side-view of conductors of the jack assembly of Fig. 20A.
[0042] Fig. 20C is a front-view of the conductors of Fig. 20B.

[0043]  Fig. 20D is a front-view of pins of vertically arranged jacks, where one

of the jacks is inverted.

[0044]  Fig. 21 is a block diagram of an embodiment of a jack assembly for use

in determining alien crosstalk between jacks.



DETAILED DESCRIPTION 1. INTRODUCTION AND DEFINITIONS
WORBYALEINE present invention relates to methods and system&¢3YUS2005/005440

minimizing alien crosstalk between connectors. Specifically, the methods

a Mtemgr Iaztggg isglation and compensation technigues for L

mrqnimizing aﬁgn crosstaIEk%%igwceggﬁr %rgn%l?egtg%" oa}sﬁ%%h& thfﬁgﬁqgeﬂg%mg alien

datasstlinghjeenediTtmaiigtiout the detailed description and the claims,

the terms "connector” and “jack” are meant to be understood broadly as

at¥0Hdchadiign 188 plbvidiigsarmelectrtaliconiectiorsbeiveastiion scheme for

cepdneiorsiised fordhe an ission of . data,signals. A jack can include

but gsﬂjr%ot Iirlnléed to 1a soﬁet%%%?\%éw Y 6 Jag%r?wt&aglﬁéumber of

in ion di .acgpqﬂhgggtt@sctsm(im forreceiving the insulated

cc%?@t)orsp a data cable’s twisted %Trgé LT‘hgll J%(X: pr(\'()o\l;fgl)e%1 Se?rgl %rl\ecst%%{fle for

csarEcnstiBaiveerrigalb Oeam the sohductors of the socket. [0050]

Throughout the detailed description and the claims, reference is made to

isolation and compensation techniques for minimizing alien crosstalk. An

isolation technique is me%@ﬁiﬁﬁdﬁmmw as any system or

method that tends to isolate CONNEectors to preverntorat least reduce the
effects tARTIROBIleR EIONStAINIY BAYFENId F9Nfe connector has on

anpihgr conpgctor. A ¢ el tion technique js _meant to be understood . .
bgggd%[ as any @%tee m %%e?ﬁ%dg)t%%%%e%%q%%o Jﬁs%nzgi dszﬁégersr}éngftgnmmmmg
célivpetroasts o bete esouplimpeffectSobaliealty otistatiefhods andtbgstems relate to
canRnasiar. 9908 h nd systems.contemplate using a
combinatioan or s@%&bﬁgo%%%ﬁ and c%)rrnf)%lr%a 6N ec?ﬁ‘?ﬁ}huoégsfé%( between
nfipRi2EoTh ot Hee wids hinserodsatikdbtineen connectors. -7 WO
2005/083900 PCT/1JS2005/005440 IL ISOLATION VIEWS A. Shield

VIBJAO T 005 migieavingthowderaHedd rdedienystifiig. dnshaivs acheinspedtive terms
Vi J I di embaodiment of the .

e ek o R O T i
stifotigiag 20 epsErifransenbeotionbstay onn rmbehot tracks edciepticiasd@ifsion of

regelvingdacks 130, The shield.sfructure 120. may includ umber of
shield g%:tions ]1]40, w%l?clh az%e %re{#e%% ytjg)%l'jsﬁ?cﬁ%’d osoglg%%% ere(? .eelYmg a plug
isdiae Hebes cfiveshjadiks 485 rovmontecanatiie (IS Har pesiidninte insulated
conductors of a data cable’s twisted pairs. The jack provides an electrical

connection between its IDC’s and the conductors of the socket.

[0050]  Throughout the detailed description and the claims, reference is made to
isolation and compensation techniques for minimizing alien crosstalk. An isolation
technique is meant to be understood broadly as any system or method that tends to
isolate connectors to prevent or at least reduce the effects that the alien crosstalk
generated by one connector has on another connector. A compensation technique is
meant to be understood broadly as any system or method that tends to adjust a data
signal to compensate for the coupling effects of alien crosstalk from another
connector. The present methods and systems contemplate using any combination or

subset of isolation and compensation techniques to minimize the effects of alien

crosstalk between connectors.



helps minimize alien crosstalk between the jacks 135, especially between
WOLRUERRYP positioned jacks 135. [0052] The frame 110 is comGGUHS@A0RS/005440
receive and support a number of the jacks 135. Specifically, the frame 110

can for ' 130 for housing the received jacks 135.
T éjac%k%@e%?cﬁggwgmd be shaped to fittingly support the _
received jacks JS%E;B' f?(ed ositions. The jack receptac_les 130 shown in
Fig. 1 comprise walls forming orifices for receiving the jacks 135.

P bly, they receptacles 130 and the jacks 135 are . . .
cggnt%{if}lhentg%ﬁg/%%% lé%v@ Opﬁéefnsd(g &'<Y rg;gw (}alljé?ﬂﬁ’%? S5FGHEEkEC1E8Y ot a jack
p8&sEu JO0BB | The dinge IR isribb difmitad &0 ﬁléﬂﬁ@ﬁﬁi@ﬁﬁpﬂf_&lf jack assembly
styygture. - a 110 be a variety of different shapes so long as
o B0 5 A LSS SR s
comphisesiyjfakeptaataticothtd éonhedimentsiahe framerhiGmean Reucture 120

iff tly for use.with.qgther structures, such as a patch panel.
SO SR ey R A G et elom i tone o

differenicshapesabditeaifcameita.jRAABASRIRWAI Adthet, tREHKAMRKbning
the frame 110 to a

caninclude mounting structures 160 for mountin ! ] )
s o’rné%zp%?ri%ePﬂcéor%Sé?ﬁ%tﬁ%‘%?ﬁfcﬁ)?éé%d6%» eige4iaHe baEvshmasiacently
faroseigendd gaakscr®sv or other object capable of fixing the frame 11.0 to a
support structure. [0055) The jacks 135 should be configured to _
el866ally ddnnzanend 8épasattpeiettiastenrdidernstegaihrimbiedegle jacks

1 include.insulation displacement contact towers 150 (hereinafter

S S 6 BRI oG R 2ol o itk S0 opppsing the

thiectD@S tuzktscEd reThivéaalodoestablish mm@mm@tm@amﬁﬁﬁgg support
able.

i ofac
5r/6008:13vgeo .P%I’/H§20 5/0054.40 the insulated conductors

Although nothowr in Big ¥ %%S]QSESB?’Qéﬁcﬁéﬁfé’é%f&f‘sg&é@%?é in Fig. 1
(sewmpiye 1) hadimmienddtess for fe@@iwag %Sd%%@glgt?mgrﬁ%%’a%e jack
conta ith lug., The IDC's and the socket 155 conductors of the jac
1 ggg(r%ég éCfPIga ydCBr?nba(?%d %%eﬁ% WTE et AorbeBgd AR cerieiiRy secure
theysicle dBGichacstablish peselestrical connection between the
conductors received by the IDC's and the plug received by the socket

19958) soniEherfrandithints nistejmdicd 36 aageptisehsesOMmMante tiaskame
56] The shield structure

(R3), Q{? s.an R.1-45 or 12]-48 type j ck.éoo _

S R SR IR,
135. The frame 110 of Fig. 1 comprises a faceplate. In other embodiments, the
frame 110 may be shaped differently for use with other structures, such as a patch
panel. Some embodiments of the jack assembly 100 discussed below illustrate

different shapes of the frame 110.

[0054] As shown in Fig. 1, the frame 110 can include mounting structures 160

for mounting the frame 110 to a fixture for support. The mounting structures 160 of

Fig. 1 include orifices for receiving a screw or other object capable of fixing the

frame 110 to a support structure.

[06055] The jacks 135 should be configured to electrically connect two separate

electrical conductors together. The jack 135 can include insulation displacement

contact towers 150 (hereinafter “the IDC towers 150”) extending from a surface of

the jack 135 to form the IDC’s that can receive and establish electrical contact with
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jacks 135 from one another, thereby minimizing alien crosstalk betwee_n )
w AHEfAUENt jacks 135. As shown in Fig. 1, the shield struct@ﬁ“eTalm%aﬁ)OMO
be positioned between the adjacent jacks 135. Specifically, the shield

g ' ny .num of the shield sections 140. The
B B S M0 G i ok 135 o

[ousT)depetesatiist 16 shieldStiddthreih20:isalates e Ekga?v@xfxgnlﬁlgﬁ%abhshing
1 t 's of an adjacently pasitioned jack 135. This isolation _
e A R R TR e of e nck
carduistordodtsilbd doyutietetiiC 'saof ththadincant jﬁ@gq 3].535&5_1%_511&,?1@%6 jack
' 120 includes shield sections 140 that are positioned
oo B o e ,%f:%%?ﬁ“ﬁsfégﬂééw Sietansigiauiraepetyed by the
SHE&]GSGmnhpil'fsplsgapm'x&iddayn(atesimmhaﬁmnﬁii@é}iizgoé?%t%(ﬁg{’é%ts, the jack 135
| jacks 135. Preferably, shield structure 120 extends to a
R R i b seine
' 5. Thi Ins, reduce alier) crosstalk by separating the IDC's o -
Jt?]@%é s 13?‘%&%%?‘1%%?\”8 ?r.%oggﬁ @%kﬁ@ﬁitﬁpﬁétgi)eﬁ%}e the adjacent
inefkding tHeoshisld setionstibathymainheianyidevaneinak HEres! te adjacent

: thickness. and/og sizes, so long as the shield structure 120 helps
feﬁh;%ﬁ%gjl gtllglén%%osssggtgﬁ %le%vl\?éen e Si‘&fgééﬁi"]%@ﬁg L% P?’bP%R%?ﬁHIE?% tween
sHield&eootrade0 | Fcludipg theatlyieltsasiigtasdARumay B8 HigK feiude any

b isolate.the adjacent jacks, 135. Alternatively, the shield structure 120
cgﬁr%%%th!l%rﬁ%? |8§%s |C§F%%Or%%§(§§; S0 %ﬁf%@%@%‘méﬁ stifcie pogpositioned

rédbresndlierndirosstadkkin B6gards to shapes of the shield s.tructure 120,
Fig. | illustrates generally planar shield sections 140 extending away from

al48¥fEce oftieetrdniye mmememamrmewﬁasmdaﬁgs%@;%sgggge Pjéck 135
' i ed below show some of -9 WO 201151 L

TR A AR e TRt of R sl apal minimize

1the tircaronstaiinitealien ahesstatk bﬁwﬁ&&%@%ﬁﬂ&?@%&?ﬁ%d by the
in I"ig..1, the shield structure 120 can he fixed to the ,

face. D10 AR S S A8 e he 226 shild

pertohthéAfaine dtQesidexebarasay fieTriiesName 1d-taSRRREAI8S. The

' ' 135, ne embodiment, the shjeld structure 120 and
B T A R T R s e g e

AldegreeativielsktHe Shiid fetrbiyunhcl 2R dansheseparate eﬁtefHMh%ffa[eHB%ht that is
i [ 110 by some form o
8 RHEERY LR BS BX PSR B IPS ha e o Ol s s helps

reduce alien crosstalk by separating the IDC’s of the Jacks 135 from one another.

[0058] The shield structure 120, including the shield sections 140, may be a
wide variety of different shapes, thickness, and/or sizes, so long as the shield
structure 120 helps reduce alien crosstalk between the adjacent jacks 135. For
example, the shield structure 120, including the shield sections 140, may be thick to
better isolate the adjacent jacks 135. Alternatively, the shield structure 120 can be
thin for logistical purposes, so long as the shield structure 120 reduces alien
crosstalk. In regards to shapes of the shield structure 120, Fig. 1 illustrates generally
planar shield sections 140 extending away from a surface of the frame 110 to

separate the adjacent jacks 135. Other embodiments discussed below show some of
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securing mechanism, such as a snap-fit mechanism. In other
WOMBAE#HH¥Ents, the shield structure 120 can be supported by RE@/EEH0E3B5440
Examples of different. configurations of the shield structure 120 are

di in.detall %elow . 0060{] Féec use the shield structure 120 can o
ﬁéﬁ%ﬁ%&é&ﬁig A R T@Fﬁ%&%@&%@&ﬁ&%t@&%e alien
theressfatiehtjacks t8mdjarmarjeckRnotier. To help facilitate the electrical
isolation of the adjacent jacks 135, the shield structure 120 should

cdiffiifde a donshuntiveimBieria) thatshinttionsdomebsuuicer b@é i_ﬁﬂdé‘tiﬁﬁ)thﬁa frame
fl f ' ignals away from their intended paths, including the ’
B O ARt o
oflitHe artieitcadavteyditad0 thhdidchadtias ascplaataaak kacearRgREMIC I one
adj jacks,;135..[00611 The ductive material can comprise any
m%?gﬂ%%%a%l&é‘t% ﬁ%@%&fﬁﬁﬁeﬁa@ @é‘i}%ﬁi’i’ﬁ%é@n@ﬁ (REESAIROTha unitary
maeived imely de aydednduictivetitdie ﬂ%,m&gﬁ:uﬁéquw @H’Eiege:%parate
nigkel, copper, and.conducti aints, inks, and, sprays. For example, the
O R I T R e e P somadorm of
nm:mmmemm;ssmsama%apgﬁma&madjaﬁe&g@c%ﬁa@nm, the
T nductive rial may include a spray-on coating of conduc ive ,
mgﬁg??al%%ﬁhga ntl)%tgt Feagg}) g EBW?(?H%T;% é%ﬁe]ﬁcgtr&ét%re Hxmpomige of different
sprafigmatioating inashbe appliedrtolaGuRPAKING BIRkedalagURbas Some

type of plastic. [00621 The shield structure 120 may comprise conductive

el®bfdhits thBB@Ha&apthmliﬁﬂe@logﬁtﬁt&wiﬂm%mibiﬂ?dﬂgMQhk%&gg%yCtﬂéreadjacent
1 tive sfructure. For example, the shield structure can

T e A 8 Bt hSEaRAlith B 2RO U6 ke deioteRamother
whichépiniprdgaiatetevite acioaluciblatRie naenise gehﬁal@&id% d}ﬁ%‘il%e ﬁgmﬁet%mem

incl ut are .not limited to conductive carbon loads, -1

04600 PROLT AP (s 40 Rz €l rriserarabesyet or
amdnplaiotbetds, Gmgzmﬁebl(ﬁigﬁaei%m@ms&ﬂ?]h%@ ﬁ@@dﬁa@aqtgtwgmn%ng the
t ield structur 0 is not conductive. This helps prevent any ]
u%%d@%}e%o?éggﬁ%rgci%gﬁ i iﬁéo\ﬁ?ﬁ%h %rﬂﬁ&f s‘ﬁﬁ@ﬁr@fﬂ?‘fﬁﬁéﬁﬁ%m@ﬁ% of the
efbmkhtérstinuidlBe phsitlaned withsuifiaiens density R /isRPERNISH acent jacks

crgsstalk between adjacent jacks 135. [00631 Other membgrs of the jack
assembly 100 may include the conductive material to help isolate the

je{ﬁhgﬂBS. ":I%Ié RSt clgifet:hr%zf & c%%%&%%’gg'gg? ggz?terial and application form
that helps to minimize alien crosstalk. The material may include any conductive
material, including but not limited to nickel, copper, and conductive paints, inks,
and, sprays. For example, the shield structure 120 can include conductive shield
sections 140, such as metal-based members, positioned to separate the adjacent jacks
135. The conductive material may include a spray-on coating of conductive

material applied to at least a portion of the shield structure 120. The spray-on

coating may be applied to a supporting material, such as some type of plastic.

[0062] The shield structure 120 may comprise conductive elements that disrupt
alien crosstalk without making the shield structure 120 a conductive structure. For
example, the shield structure 120 can include a non-conductive material, such as a
resinous or plastic material, which is impregnated with conductive elements. The

conductive elements may include but are not limited to conductive carbon loads,
-10-



conductive elements. In an embodiment discussed below, the jack 135

WORMGHEY ®onductive materials. [00641 Preferably, the conduBieUsratsiasi4o

of the shield structure 120 is not grounded. An ungrounded conductive

shield structure 120 can functl n to block or at least disrupt alien
cré%lga Sssfger?a PEGr AR 81"Fénﬁﬂﬁipé‘i4?éilé’§%ged WD osstiag elements can

cabti rmsulnermdndmxﬂtl\maﬂat@rlalﬁm theehield S1oueiuRR 1 20HER1LDE SIESR helps

h that the ot duce harmful capacitances when not grounded
oy DA L H R RT wirELE BB g cliiaed e SHe P Sbe 260 The

elng a

C&D!&M&tﬁf&fﬂieﬁﬁj&@%ﬂlﬂ@é%ﬁﬁé‘ﬁ@'@ e d cRRIBS: YUSIEMS VRISt alien

make bstantial part .of deplayed cabling systems. Consequently,
theraﬁé%gg%%e ade %?5&%?%&?&%@ 3% is able to avoid many of the costs,

an assles that are. inherent to a shielded cabling system,
m?f}@(? ‘??g eg) go?er?t] amy Rz ?dt(])]ﬁs%‘? easBRdtalify &%ﬁﬁc}é@ﬁn@alwductwe
[omﬁuwmﬂwnmlmdhetjuekmmnars)@emﬁl@wemesmwrmm&g%ude the
be egct{lcaléj |solatsedl§)1ch that they do ngt interfere with the data signals

transmitied. via Te jackd 125 SEo, %ﬁ%léﬁ%“ﬂ%&algwuéﬁi-’réafiﬂolﬁfayncludes

includiaativénaateitaldo prevent its conductive materials from making
electrical contact with any conductors associated with the jacks 135. The

inﬁ)ﬂétﬁr caﬁmﬁeaqipyedmvebﬂdacﬁmwn&dﬂ&ﬁalmﬁtﬁtﬂéﬂ%lﬁéf@esﬁmﬁ{% 120 is not
I may be any non- conductive

2Q0. F th lator,
R s W kA R e i o Block or

smragem mmmiadlxwmmﬂh&ed;gmaslnaﬁﬁ@ﬂwrlsnmip@iéﬁgtﬁ?!ﬁmw&% with
COIBdI.i&t%I‘ Ian aglache cable from inadvertently shorting via the shield

structure i QUSEERYS Beithritiesiedotused 28 gat be sized

orseqhakai%e@réo posijesneplaxitraleigdiigels WHEI6PEBIAR. By being
die cetn ck 135. -%}Pﬁ 2005/083900 PCT/U520051005440 [0066]
Fur?lnerot &0y, BluPEREBRU 8- psitibinld struped 29 keapisedate the

cargivetivéachatestalsrelashiciaty so/RtRdSRLAXIMRIE. ﬂﬁ%éﬂ?lg substantial part
str urIe éo include thin shield sections 140 configured to fit
wean %ﬁ%&&y%¥8@1@W@»&éﬁ.eam@ﬁ@tﬁh@@aﬁmm 120 is

cabtthan&i&aﬁaadﬁ cbfmﬁe{r;@d; tadhetb) Gl ofadhiedacks 1350106 k50 Sl%elded

s a perspective view of the frame 110 and the shield structure 120 of
ngm%a SSHhr e 8 the Jnirtetlichierisycaifeepermariantly ground
fncednect:on
[06065] Further, the conductive materials of the shield structure 120 can be
electrically isolated such that they do not interfere with the data signals transmitted
via the jacks 135. For example, the shield structure 120 may include an insulator to
prevent its conductive materials from making electrical contact with any conductors
associated with the jacks 135. The insulator can be applied over the conductive
materials of the shield structure 120. For example, the insulator may be any non-
conductive material that can be applied to the conductive materials, including a
spray-on material. When applied, the insulator is helpful for preventing the
conductors of an attached cable from inadvertently shorting via the shield structure
120. This is especially beneficial when the IDC towers 150 of one jack 135 are
positioned proximate to the IDC towers 150 of an adjacent jack 135. |

-11-



to the frame 110 and extend away from the frame 110 at positions

WORRHEERYhe jack receptacles 130. Accordingly, the shield stREGHIELHZOIS440

positioned to separate the jacks 135 when the jacks 135 have been .
les 130. The shield structure 120 shown in

ived by the jack t : _
L oSt U e CLCU R0 B Sy PORERY S DA 1§ kecp i
positibneybetwedd dhicadestntjacksecanpelasmba0 HROG84 T belrame 20 can

ield ture 120 in Fig. 2 can be conveniently ,
e T RS Bt PGB B e iberyenmamgacis 135

A Al et et il
datithnetieorkirfeatigxampiting edsame dbHAcanbeaasily sHsiiEd 188 1De's of
al{gaday deployed faceplates or panels, thereby providing the shield

stru%{u?lésl between the connectors of an existing data network. [00691

Fig..3.s a perspective view of a second embodiment of the jack assembly
T P LR Ao e G PR 4 M bl ructure

sttGﬁtufeFig,ZD-JAs'I'hE)\S/hiezth‘igEL&;tﬂlil@ gxﬁ@r& élff'ﬁt%g%slgm Jﬁ%ﬁi%%éﬁ&ﬂy fixed
hield structure 120, and further includes a number of outer shie '
oSBT Lo B e el 1 R eas ket jack

theqepks]ds3 Tomatieniarasstalk gerRaIaieetRiteSoW ¢ SHRIRA & RBarate the

jack.assembly 100-1. For example, the outer shield sections 340 can

SRR TR b i SR o o healch ereaategies 130. The
gehieldtechioyuextezoaiiiachs of agiacemdagleassamilier whigh p %‘ﬁ‘dﬁ&‘ each
slgi'g structure 120-1. The jacks 135 positioned generally lateral from the

jac

é?f‘L:%%CE}Pﬂw 42}&&&’%&‘8???&&%@@&?@ afisarninak cevradaalanlpgy. 3,

t r shield sections, 340 are positioned along each outer edge of the
jgcﬁ@%gs, %?‘r%iggaglﬁe?i eftt rg%ﬁlér §%‘H"§’e3t?&n§@@hbéuﬁﬁ_e2 can be
jemity &disniThneuliidsihiel dseeions &40 shnida foHRA618aR! 8RATRIL existing

perimeter about the jacks 135, [00701 Fig. 4 provides a perspective view ﬂ
o? ?lkuae B St c?ﬂr!@‘i%-%ﬁ dheidrasneThid gierbenrarilyettistisuad for already

intipldy dhemmplateatiiemeeseribedABavAdhe Wi i2 M Qure 120 between
2005/053900 PCIYUS2005/005446 to the shield sections 140 of the shield

GERIRTHY: MAtERGThE WWadGErk~E K material that functions to obstruct

' talk. [0071] Fig. 5 shows a perspective view of a third
2%%&?5’; 15t the FRAR REERHSHIPTOR Srseryne sonbodiammeldhadrek assembly

ab8@mblid 00-Athakinchidasishied) stueiiia 1202 inseHed PG rcture
e 3G e AP (e the shied sructure 120
and further includes a number of outer shield sections 340 positioned along the outer
edges of the jacks 135 to shield the jacks 135 from alien crosstalk generated by
sources external of the jack assembly 100-1. For example, the outer shield sections
340 can isolate the jacks 135 of the jack assembly 100-1 from alien crosstalk
generated by external jacks of adjacent jack assemblies, which may lack a shield
structure 120-1. The jacks 135 positioned generally lateral from the jacks 135 of the
jack assembly 100-1 are of particular concern. In Fig. 3, the outer shield sections
340 are positioned along each outer edge of the jacks 135, forming a perimeter of
outer shield sections 340 about the jacks 135. The outer shield sections 340 should

form at least a partial perimeter about the jacks 135.

[0070] Fig. 4 provides a perspective view of the shield structure 120-1 of Fig. 3.

The outer shield sections 340 include the same features described above in relation
-12-



structure 120. Further, the shield structure 120-2 can be configured to
WORIHRER*8Buple to the frame 110 to separate the adjacent jadk&TIBS2005/005440

Specifically, the shield structure 120-2 includes shield sections 140-2

configured. to facilitate asy insertion and/or removal of the shield .

s?r%c Ure 115?928 Bcetf\(/?}%se?ﬁﬁeﬂém i%’%.lrf%o%%i% gﬁel&%@\ﬁ%ﬁ%sﬁ%@%dﬂﬂwe

cambeizrthagiaddrionide vbrietiaflivayssuelithat they can be fittingly

coupled to the frame 110 and separate the jacks 135. As shown in Fig. 5,

tHOGHiId séitions 1wev2 eapchpdoined together @Mlﬁr@ig}ﬁggdli%%@{fﬁ@ﬁ% jack
tt hield sectians 140-2 and the joining member forth a )

R ST BT Bt st

sistautiatepi@licesnastopitinaal cdis tas jederaprathes Shieldsessions WO Rceived

s@ that shield strictyre 120-2 can be fittingly coupled between the jack
ri%%%ta{c?g‘s 130°Fig° éH i téuﬁg%pféb\?% \W&W‘g Stl%es?ﬂ@a Seatieteseof dhsp shield
witereithe tistanFeriyhehyenicthiesshieldsactingsds ipdicalaththe o fittingly
distance fch?S uld ccigespond with a space between the adjacent jack

oS35 R

; £ d 15 PABHTORC S 0rERaS Hrevdes stiprifigsibie the shield

COUpLS
receptac ’
shielckustrur20re 320n0QEA]J heahiald ﬁhrmt%enk%%i%@fteuﬂdﬁ&&iéeaﬂ easy

o B e T e o g MRS BB b 135

UL ol RS it (A0 e o ip PGBt a8 do el of ways such
cinfighepcan tecéivinghnopliplentarytoratitsionsoiifedsame WO i fix 1hs. Ag
B e e Joming
Stersheuid havehspringriikbidhaceienisies- A0 M WiilhSa8Moer 510 form 2

embodi ed}ts the shield structure 120-2 is configured to snap-fit to the
fEme [ES'O a'tsgaﬁgg?ﬁ%%ﬁ/veen the adjacent jack -13 WO 2005/083900

R $2005/009440 receptacles,130 such that when the shield _

s{%i?;—tg re 1202 S T its ﬁ?}%rfl%ﬁrerﬁg%o?ﬁn tﬁg PSS 886 BreBisseannptimal

etigfagesrieritveith fiveihiohting toake Iemhersa {07 ShEU helcRSSOWD can be
a sloped extension 630

i Fig. .6, the shield sectiops 140-2 may inclu loped DoU

c@ci)n X e??ﬁ%ﬁ%?’e%ﬁe&%l%%nﬁ%ﬁpg?ggﬁig%)'stﬁﬁ%uﬁ'és FHEBRECHRE view of

fthenehi10. Spetifieal§0-tievshepedhextrnsion 639 i&ie(f@mfg %@%g%fk?zlpeéfi@ns is
' i - the shjeld structure -

Sr;l?g%lcgastsflz?]l?g%% %A%é)ta%geor(r&?%ﬁga g ectglgés%%ndewith a space between the adjacent

Jjack receptacles 135. The joining member 510 also provides stability to the shield

structure 120-2.

[0074] The shield structure 120-2 should include a structure and/or aperture for
coupling to the frame 110. As shown in Fig. 6, the shield sections 140-2 can include
coupling apertures 620 for coupling to the frame 110. When the shield sections 140-
2 are spaced apart by the specific distance (d), the coupling apertures 620 are
configured to receive complimentary protrusions of the frame 110 to fix the shield
structure 120-2 at a position between the adjacent jack receptacles 130. The shield
sections 140-2 in combination with the joining member 510 should have spring-like
characteristics. Accordingly, in some embodiments, the shield structure 120-2 is

configured to snap-fit to the frame 110 at a position between the adjacent jack

13-



position to couple to the frame 110. Other mechanisms can be used to fix
WOHEYHIAI80 structure 120-2 to the frame 110 so long as the sHIERIEIPOCTS440
120-2 is positioned to separate the adjacent Jacks 135 from one another.

[0076 ield s t 120:2 ¢ t
S S A A SN SO0 SRS Rtaion
me@m@ff o &Sm‘fagﬁae@litmﬁﬁ@ﬂg@gerfm }aﬁkst}ile?oﬁnmﬁﬁxlguaﬁﬂr@memberso

regions. Specifically, the shield. sections 140-2 run parallel to a first axis
dodEgparafaitiefon jﬁﬁk&rﬂ% }h‘g) tﬁvahareh’mld’ hecsiieldiddectiomayl 4QeRide a

lud 640 rece of th shlel Secti 14
s‘ﬂc ﬁ? i ’%@Slgn %7‘% tc(?e % ght?l SRl fs® gl)zl% uclhffﬁ gfructure
thecshieldisetinmns 1114)O Bpaa@w@ SEe@tuj)akmg&m&rﬂlﬁémsrpmnﬁimmkaho help
tq the first axis suc tthe shie ions 40 half.each of th
e, B e L S B ARl e e fap 2018 moves into
q&nhﬁdmm@ﬁéhe thhiglgdvetniciu@th2dRecannirenysed tmmpdrmtéix the shield

e b e DS e S R e ol drpgiguied

J@@ﬁa@&%&ﬁ&)&mé&ﬁqﬁ&g 135 Thedask assémably 100-3 shown in Fig. 7
includes a number of shield structures 120-3 positioned to isolate the

rgﬂﬁ@d jadk& 18bickhesshigidestiattrecd2068 cambgutinddty carppietetovarious

ack 135 o0 the jack rec 130 su at th d tr
A S QI GHIEE) 500 Do ek THRTIPAE S8 SRR S (i may be
Mﬁrﬁgfﬁxréﬂscaqegmmetﬁmljmltstneﬂ atﬁfﬁhﬁﬂn‘hsmfrégﬁ)mckwlf&mﬂj@ the shield
thereby p ned to act as a b rrier to alien crosstal the later
T TR S B, B TaE RO h et I o two
SM@A@ stietiytgel@Qedtitie shieidistiudsirdol? 6@ redueesialien £rosstadk of the
ween the adj acent jacks 135. Qther erg%osgli@lents of the s

s% %r??ﬁ%‘% 48mESFIMEh B e i 6%%3@?%5%%&9%@“ sections
pestialspenmatgr aoulhibeljasicdshs 14%@1@0&5&@3@0&00nd axis generally
PCT/US2005/00544Q [00781 Fi rspectiv f th

T ERTAH G BoL8 sk 55 Sho e e AT E50 D SF FP A ef e too
Baeas Inabieley asapuiBlOfhih ¢ackield 5seeb Qﬁ&&%ﬁtﬂwamnercaﬁbgdrﬁﬂm of the

fit be}t een the a%cen cks 135 when the jeld struc ure 120-3 is
PRRHIO SR B (4R PSRBT ABRER plcREepggments of

fraaene AR dmdn?, dhetisdiield structure 120-3 includes two shield
sections 140 spaced apart from and generally parallel to one another such

thed gy Fig. 7 is a perspective view of a fourth embodiment of the jack assembly
100 of Fig. 1. The jack assembly 100-3 shown in Fig. 7 includes a number of shield
structures 120-3 positioned to isolate the received jacks 135. The shield structure
120-3 can be fixedly coupled to the jack 135 or to the jack receptacle 130 such that
the shield structure 120-3 forms a perimeter about the jack 135. In Fig. 7, the shield
structure 120-3 forms a perimeter about the lateral sides of the jack 135, and is
thereby positioned to act as a barrier to alien crosstalk on the lateral sides of the jack
135. When the adjacent jacks 135 are each fitted with the shield structure 120-3, the
shield structure 120-3 reduces alien crosstalk between the adjacent jacks 135. Other
embodiments of the shield structure 120-3, some of which will be discussed below,

form only a partial perimeter about the jack 135.
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can fit along opposite sides of the jack 135. Preferably, the shield sections

WORABSAFEYbsitioned along the sides of the jack 135 having th&dDTIoMEn85440

150 to obstruct the alien crosstalk generated at the IDC's of the jack 135.

0 Th ield sections 140 can be joined together by shield _
En (ryn@gg]fs esg%é)'g@?%r?iH?ﬁ@?’%ﬁ%%%’éﬁé’%&&e%%@éa%ﬁ%ﬁ?e@Qié%ld)f Fig. 7.

sethionsibhD isattachezbto twioshisld members 840nTbeshisldBesrheaSshicld
from the shield section 140 at an angle generally

2&%&2@‘6923@/‘%%?6@88%@%% uen 1 adigpciatastes thih when the

shicidldnemiiars 820 aie penesaly Desalleldg.eraM sOMerS qs%mg%% adjacent
by. approximately the length of the shield section 140. The two shield .
S EH5M & DAONTH BRHLE e hles el e B Bitucshaid eludes two shicld

opposialy] 4riepest sifatwhemp! ARXbICERF ROME A RSP ﬂ%l that they

members 840 of a first of the shield sections 140 couples to the shie

mEHDEr 818 el sidgopiibesheidl Sectorisrably, Thissbisifiguesiion 140 are

fopamstibeetestianotakislapedshiold sUIGHAG 20 1B BNOWRID 848 obstruct the
Aci:ordin%gt, H%e shield structure 120-3 can comprise two parts that can
&

&EBhD SRR f afithe dh Qisofihieigak 435. The perimeter of the

' t e 120-3 shaould be configured to fit around the lateral edges
oMU ek 158 e Elitisaan Lt oo Bhaqinetioanbero s bianeebers

teeiped Miffeienty isrilong, ihistdatruete, 9P Bdoms d shislsling 4
:erim%%abc?tﬁu%f ]glé% 1%?%\9§Ifun§t%ns to minimize alienlcrosstaﬁkg 015
1

[COBGTSFHE BRI RIS msRreutihay heabighl apsraarsedfiheatend away from the
dtdurbsdcabavpidnaeialiange e shisld saeianr ddd§ ORISR shietd
u

shield mig:{gers 840 should include a conductive material fo ructing

NSO LSthIRIAs BAb T iFveigheel dHasphsrg M@rg@ma%ﬁm@nel to each
posikonagd W&é&ﬂ@%ﬁﬁfﬁ%w1@15@&95%6?@&%%5%&?&%@%%3 two

alien crosstalk near the corner IDC's of the jack 135. [0081.1 The ‘
sﬁ%&lérée‘i%% LA Wb the s iy spretivaniBinldomeatisin 46 shewlitkel 8ppositely

obthererko asaniacle st Rsexa0RIR oiie: Sty QHé%ﬁb]e%Q 8%6”@’ a first of
-igé/r@égosmsgoo PCTIUS2005/005446 include a number of coupling
a

886 coririgtiten talracaithe aliskhprembeia i ebtrusiomdtafierc shield
jagktlah onof theijagn rmeapirslesaR 4n E&tﬁéﬂﬁé&%‘%&?ﬁf@lﬁ%@%@% 120-

ch include two coupling apertures 850. Furthéer, oppo positione

gﬁ iShY W §40Aéﬁ8£ﬁé¥15§’sg}§a?]ai%_‘é ByustarstdA6e3coatd noivprisetiveo parts
Cepliag BPRUHISIRSGEE IR MBRIRIHIIA0Sut the jack 135. The perimeter of the

shield structure 120-3 should be configured to fit around the lateral edges of the jack
135. Other embodiments of the shield structure 120-3 can be shaped differently, so
long as the shield structure 120-3 forms a shielding perimeter about the jack 135 that

functions to minimize alien crosstalk.

[0080] The shield members 840 may include any of the features discussed above
in relation to the shield sections 140. For example, the shield members 840 should
include a conductive material for obstructing alien crosstalk. As shown in Fig, 8,
the shield members 840 may be positioned next to the corner IDC towers 150 of the

Jack 135 to obstruct alien crosstalk near the corner IDC’s of the jack 135,

[0081] The shield structure 120-3 can include any mechanism for coupling to
the jack 135 or the jack receptacle 130, For example, the shield structure 120-3 may
-15-



[0082] The shield structure 120-3 can be configured for easy installation
WOZBbuUPS#¥jack 135, even when a cable is connected to the |DCIEISRANE005440
jack 135. For example, the shield structure 120-3 of Fig. 8 includes two
halves that can he coupled to the jack 135, without having to be slid from
R SR eheaELBe Bp°TEHive SRk opbe R OTGREC R ARRENplementary
stpuotureidi20£3tharjdek easilyinstatied ppkthedasts 1d 330 exising eablingnielq
syster’%s. A own.in Fi 5 the shield structure 120-3 forms at least one
R0 WPt ol oA BeEEGIeEN the ekToEss opbosicly

receos 860

1@o8Bibidiestiipldibemie B840 can iReuge Rraekss:870hat A8 ducive to the

configured. to help the shield structure 120-3 fit about the jack 135. As
Coﬁ% PRIBIRId ChraERE 8 PEOHUSIIE folded at some angle such that

sho
th kets, 845 are configured to rest against the corner DC towers 150

0 #eé?gck 1 ﬁﬁ@i‘fﬁ@é‘%ﬂﬂﬁj kaflidiera g&%ﬁéﬁw&&@ﬁ@asawa&aﬁ?@on about
jattle 538 [IBadeitanyiive bracketsi8 ¢3:6R0:6QMPIRE IOEONAUNEcK 135, For

material to _help opstruct alien crosstalk near the top of the | DC towers
186% %ﬂ‘]{?ﬂaiﬁjﬂ‘?f‘ﬁﬁ%‘é‘a“&b’o%?tﬂ@é&éw@m&& fe Polucs dhapean be coupled

configtfed 3 Shigidounyaumberef sidesal the RekoE AR ARl up to the
crosstalk, For example, the number of shield sections 140 positioned .
100D S R E R Ry MG 4P LHoud EABBIPABIS Ao facks
tvi6 Bt Hiegngideioh they s 3 sROGHVRIVFiPOBSIEIInRIS Sructure 120-3
perspective view of a fifth embodiment of theﬁﬁck assembly 100 of Fig. 1.
TEOJ’?&@%%% PR $eRTU SN olhn TRCRiGNg fhe

strastures 120-4 positioned adjacent to the received jacks 135 in a
configuration that will reduce alien crosstalk. The shield structure _1_29-4
ifO0gRls twakhigibeaiionserd 40 thalre RASIIRRGLALPH IR ARG red to

id f the jack 135. Wh h of the shield structures 120-4is
R e AP i Ao b BF R edderaeReasadié 6, the

theselistaBiEpsiagne biakl secian Lagibstveen.carh maliefagiact it onfigured
jacks 135 af the jack assembI%/ 100-4. -16 WO 2005/083904)

E B0 DO IBeTCbe | THE SARI S bkl g b ojsdstpnoure
thefasksiabidotea issuetdd fadinchading AhedaekiRASRIACE R 2N Brmprise a

numbher of differentlwa}%1 including any of the ways discussed above. For

SANBE VSItHBITHR Ay

jad0 135, the shield structure 120-4 can be coupled to the frame

edhatnmaibe ettaphstito the jack

BHORE R ALl Itratptrdk reat sheden ap i, B9 Ghiowers

[0084] As mentioned above, the shield structure 120-3 can be configured to

shield any number of sides of the jack 135 from alien crosstalk. For example, the

number of shield sections 140 positioned along the jack 135 can vary. Figs. 9-10

show embodiments for shielding two and three sides of the jack 135 respectively.

[0085] Fig. 9 is a perspective view of a fifth embodiment of the jack assembly

100 of Fig. 1. The jack assembly 100-4 shown in Fig. 9 includes a number of shield

structures 120-4 positioned adjacent to the received jacks 135 in a configuration that

will reduce alien crosstalk. The shield structure 120-4 includes two shield sections

140 that are positioned about two adjoining sides of the jack 135. When each of the

shield structures 120-4 is positioned about the same sides of each of the received

jacks 135, then there is at least one shield section 140 between each pair of adjacent

Jacks 135 of the jack assembly 100-4.
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110, including permanently coupled to the fiarrie 110 as discussed in

WG 9450%38%he shield structure 1.20. [0087] Fig. 10 is a perspeeTiEs MiempeFi4o

a sixth embodiment of the jack assembly 100 of Fig, 1. Similari to the jack:

as ly 100:-4 shown in Fig. 9, the jack assembly 100-5 of Fig. 10 can
inm&a sh(il(ii'f]cf3 §Ebec?u?%0%%§§ ﬁ’{?a‘?lé' j’&nﬁ’@i}?@(ﬂi 9 dhrdierl _]él?b@é%fffame 110
sidesbiding jhek35Speaificallysita 5@&@@%@@%@&%@%&%&&&% any of
to shield three sides gf the jack 135 rather than two as discussed in

o e Sl Bty R PR Ao WG s Thigld srucrue
salAé-featupdsddischis et ifB i,e{lﬁéi@ﬂiémtkt@;@hi?&dliml%ﬁ?b@%‘ﬂﬁl&o%%e frame

i Ny tive vi f a seventh embodiment of the jack ,
el G PR o R ST . Uit eltion to the

inchidéssthestfiran20110-6 configured to support a number of_the jacks 135
in a row. As shown in Fig. 11, the jack assembly 100-6 can include six

jat4@BTB5 pdsigiotiedsin gergweilivevieskofssanhlyhB0dbBAUS OB &jack assembly

i
n f shield.structures 12Q-6 posifioned between the adjacent jacks
1 ?oggngl%h%egé ié%rc%&qéﬂ% &° gi&@?ﬁf'c?@%’%n 1@§%S'el)ar‘ih§dﬁ?}5r§éembly
a hlrber dfighd Ghieidsaationsshitldd [QOEAASIBOWIN HSohfiolled to shield a

SNLSSHies 18RS e eslone, e e I0C O 100,

aéjlécenf) jac &1%s. ) _ _
posisitintitheedes edeheailkinss Bhip wes thr0Q BIGRRAILLTRHAL R Fig. 9.
ja&ks 135. [nimize alien crosstalk between potentially harmful

his helps. min _ -
génera olpsg-[gf’ aﬁ%n%’é&tgﬁ?g%g 1562 dnebiissjdee memextatsesThiscussed in
shigtdiostroaheeBidldsucandepositioned between the IDC towers 150 of
adjacent jack 135 in other configurations. For example, the jacks 135 can

bé0#f8hgedriiza Lblisnn peitpébeehialehspacluRS dAR-ERBSHARAE of the jack
b fwe th?O%dé nt Igcgtl%wer?slilw of adjacent jacks 135. [0090] Fi
1% r e view

IS Another parspett r?éﬁ%@@%é@ﬁiély%tﬁ%f%.lﬂ;inqgigi.es the
1?rshwv%§(h6romfi7@[ﬁ$mimpmq{dﬂ@da@g ﬁﬁ%@l@kﬂ éi%%% ﬁ%'@xﬁﬁgwrx in
f 10-6.1 figured. to support a number of jacks 135 in a row.
f:)r\lzrggrld} p@ﬁrbé‘rs?ﬁ%gf b 0h S0 BER G TObE oS P s it the. The
jaieks 1:35cinblyddS0he senkatd 55 somfigured inigaeMendiiig 350-6 positioned

d ibed above. The jack embly 100-6 shown in Fig. 12 includes an
e%msé:\é)rfI ??%et% § g%?ﬁ&lﬂﬁ‘%ﬁs@ﬁbﬁ? THPEIZE A5 Seoas WtarEhn Shigdisstructures

1330@ramnemprise a number of the shield sections 140.

[0089] As shown in Fig. 11, the shield structures 120-6 can be positioned
between the IDC towers 150 of adjacent jacks 135. Preferably, at least one shield
structure 120-6 is positioned between each pair the IDC towers 150 of each pair of
adjacent jacks 135, This helps minimize alien crosstalk between potentially harmful
generators of alien crosstalk — the IDC’s of the adjacent jacks 135. The shield
structures 120-6 can be positioned between the IDC towers 150 of adjacent jack 135
in other configurations. For example, the jacks 135 can be arranged in a column
with the shield structures 120-6 positioned between the adjacent IDC towers 150 of
adjacent jacks 135.

[0090] Fig. 12 is another perspective view of the jack assembly 100-6 of Fig. 11.
Fig. 12 shows a front perspective view of the jack assembly 100-6. Again, the frame

110-6 is configured to support a number of jacks 135 in a row. The forward portion
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another. As shown in Fig. 12, the shield structure 120-7 can include a

WORIHIE#98P the shield sections 140 configured to form a periMEREstoa05440

each of the jacks 135. Specifically, the shield structure 120-7 can f(?]rmfa

e mete t th eral sides of the socket 155 of each o
B B NS et hrLtaic BokAuEA e Bometoplue as
pidssofithe sdokets 1551&}4&6@%@@@@19&@@%&9%& Fﬁﬁéhelﬁtht?clucfles an
' ro
B e T O o

compensation mec anidhy
cempkasate kiothe &f @Igtsmf aimmmta&mi%] e2eire it PeMd d2d Qumber of the

h 1220, and other compensation techniques
e abs d S T et 1 0ehidt GETRp GHE Ao o0EEkE 155
TRpdaiticalbgethblyHio0- @tmd@e p@@tiomg éﬂaf@ﬁt o e”é}ﬁméi?h@%ﬁﬁ:%&”h%{ut the

till jsolat nt jacks rom one another
SEE R R R T S ————

jasksstdh teak can oSNk ceies B 0 SRl KJERBI P S YRS M8 Nt jacks 135.
Accordingly, the forward portion of the adjacent jacks 135 of the jack

afsmbly waramemmnasmmmnwbemmalu@lﬁm{sd@ésgm@ﬂ%amﬁ RAfBaving

osmo ed in.a row, such as in con ratlo shown in Fig. 13. [00931 Fig.
1% IS aqﬁers?)fec ST 5“53??{& 9?6 |ﬁ8]m&‘lﬁﬁfe%é&@‘é§séﬁ%l%@alq to

1o positiofeedlia affas. msb@mSﬂfm1§hiﬂké stroettrRari20 100088 R nsation
of the éack asse lies,100-6 functions to kee ﬁEBléaCh of the jacks 1350
mecii

the paner separa Ao SRR de R ies il ke ﬂéﬁ?%%}bﬂow in

beclatiangedadifeseniypesstivasiacked in a eolumn and the shield
structures 120-7 continue to keep each of the jacks 135 isolated. The

sfﬂ@wlbtru c‘ﬂihe Jmeﬁ-azsmm@emausafatheef@aw@aé@&mramhmgealjeac assemmy

%séa 3 relatlon toi %Shl(—ﬂd structure 120. Fig .
Lows anot er pl)%ors ﬁ ETEPA D ARR B0 IS 09 Re. 1@?@@&3 ¥ the
pevspestivetview 2f-arfothar erbngdiwenhatig jackhb3FeksTTsiack 435 chstruct

shown in Fi 1 can luded in a y of the embodiments of the jack
assem%liles |S(%A§se %BQ%C FIE ek qmegl%éﬂw&@ fegttifas of the

didpussedazhovs inaftatigacio thegasly 1856 wethen ek WB8nliafiple jack

mclud r of shield sections 140 on any combination of surfaces
e%@ Sulis ?e 1% B S 8306 Sl sppbepiosanghow in Fig. 13.

ny he shjeld sections 140 are thin such that the jack 135 can still
be re elveg §n§%t with |Rersap88%1§ﬁ1é“fﬁf’oo"orﬁe Bifi&id é%‘?&or@%lple jack

radpimizieali€9-6 positioned in a row. As shown, the shield structures 120-7 of each
of the jack assemblies 100-6 functions to keep each of the jacks 135 of the panel
separated from one another. The jack assemblies 100-6 may be arranged differently,
such as stacked in a column, and the shield structures 120-7 continue to keep each of
the jacks 135 isolated. The shield structure 120-7 includes all of the features for .
minimizing alien crosstalk discussed above in relation to the shield structure 120.

Fig. 14 shows another perspective view of the panel 1300.

[0094] Fig. 15A is a perspective view of another embodiment of the Jjack 135,
The jack 135-1 shown in Fig. 15A can be included in any of the embodiments of the
jack assemblies discussed above. The jack 135-1 includes the same features
discussed above in relation to the jack 135. Further, the jack 135-1 can include a

number of shield sections 140 on any combination of surfaces of the Jack 135-1.
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crosstalk by being positioned on surfaces of the jack 135-1 that tend to be

WO eatEE'Wetween the conductors of the jack 135-1 and the cBRA(IEI#8565440

an adjacent jack 135-1, such as lateral surfaces of the jack 135-1.

[ ti above th hield section 1 0.can comprise a
s%%%?gc}ir@ ?:(%%%gﬁé elc(:aon e fn?teaﬁgl I3t to a&ﬁ}gé '%f thivj&ae still be
135:divEdefed i yy e simélﬂe&ﬁetldm)s 1P aleeip plistbie Sudaces0iiteize alien

' 1 tare I|keJ Si oned uchI dsectlons
Jla%&ésr?gl egﬁn (ﬁ%%c @5 1P 8 %é?l%aagéﬁl 1 tqgg to be located

ehatwplm the smemcs@etuons;&qacﬁamem@maﬁdcc{uﬂauba&gad)ﬁwa&g&eﬁt jack
%Ba?k 13 1 heI late tl}; jack 135-1 from any laterally positioned
Jacehfjacks Sur eﬁs f#gﬂfg 235-1 included in a faceplate or

n one embo |me t,.the surfaces of the IDC towers 150 include the_
gﬁé%s sectfgﬁs Idd ?0?1 b‘rﬁ%mﬁ}ze éof{ E?SE‘gféﬁkﬁ e HPIBES gray-on
thedsick @ﬂfﬂﬂdutﬁﬁ@@ﬁwl@psmms asothee pemaegafélive 35‘eydv TirdBerably, the

k 135-1 of F| 5A incl the shield sections, 140 located on
Jsalg:%r1 g%:%gegf the Jac {5 apD #ﬁ§%&¥?ﬁ§§ ? g%‘?ﬂ)%dﬁs]e%ds h SthBsalikaly to be
witsdioyaf m&]erﬁiaodhm@Jhtsldfaét&ﬁhtelm(BHt&MﬁﬁeéﬂQ%%'éﬁS?%SA1 and any
shaielg peesedle ey shou Ne Lo BTG 1A

veview of
sl’aixwml muFﬁgpe‘BGdf iafsbne]d Sty ehdRObRAS GRMINISE 7 - ICFORALON laterally

fi dt ft ack 135. The shjeld structure 120-8 may
ﬁ’s%lenaeqcf:.:)rnﬁaugfl véaf%ﬁﬁ# i) &8 SHV%WHE(]R\% nﬁ%‘ﬂéﬁiﬁdoﬁﬁé?aceplate or

spwld.sehﬂm diBodintfalp f@ﬂ@@ﬁfﬁié@mﬁﬁﬂam Rehwee580iacRAL the shield

' , ber of hield structure 120-8 c
Eht %ﬁ“ﬁsﬁ%ﬁa&%‘# e ESeTer A A A PR s o o alilds-

6%%1 ude the co ductlve material to reduce alien crosstalk
L een. la e%aly

AdACERFTAURE ESIEEY%S BRYY PEIRIEHBS Hivsthet Fig. 15A,

D@Kﬂpéﬂtg/dlﬂl&h\l@dtﬁ&tsdmeldémm%@l 12058 Rlcdsiof 10A AR $RBVIN iThe jacks
th% shiel structur 120-8 maﬁ also include a shield section

1%? 70 posl%oneeéil T 635%1% Nk HTRE SifeftPbactBits sy thn shield

includerany 21f die-charhsberistiosndisausste bauminaiation fadke shield
section 140. Further, the shield. section 1640 may be positioned at the
bI96R df the Figckl 635 iand jrchpdetiae orifine doraeabivingndEbledobf the shield

L e R S T v
112ﬁ¥8n:aiilem cap configured to fit about the jack 135. The shield structure 120-8 may
include a conductive material, such as any conductive material of the shield sections
140, to help reduce alien crosstalk between adjacent jacks 135. Any number of
surfaces of the shield structure 120-8 can include the conductive material.
Preferably, the lateral sides of the shield structure 120-8 include the conductive

material to reduce alien crosstalk between laterally adjacent jacks 135.

[0098] Fig. 16B shows another perspective view of the shield structure 120-8 of
Fig. 16A. As shown in Fig. 16B, the shield structure 120-8 may also include 2
shield section 1640 positioned at the back of the jack 135. The shield section 1640
can include any of the characteristics discussed above in relation to the shield
section 140. Further, the shield section 1640 may be positioned at the back of the

Jack 135 and include an orifice for receiving a cable for attachment to the jack 135.
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crosstalk is reduced between the adjacent jacks 135. [0099] The shield

WOsHHR$820-8 can conveniently fit about the jack 135 like at§I/US2005/005440

termination cap. This allows the shield structure 120-8 to easily fit the jack

135, that.is alrea eployed jn a jack assembly of a data network. _
[0?%‘8] %’h@%ﬁ%ﬁ%&@%é]&é&&é@@&%a&@% pheviblisddagiaikiins0-8, alien
Theosstdiniiorednckidesotheriemipdisenisief the jack assembly 1.00 and

the shield structure 120 that can be configured to position a shield

belfit8h theTidjabinit jacksttd5 po-eduae-alioanseagstalk haiwean them3s tike
PrefertaIbTIX. tt%e differe em#odirg(gnts of the shield structures 120 are
() 101 lgc

coaﬁﬁ/gured% SepAtate SREIPE e ?‘j‘é{?&%rﬁgf)“ﬁ_ .t@B%?ﬁé’r’ﬁME_ﬁ\@Ck 135
[00101] Aliexiydgstaibdiatieer Rekadigdeanhe fRimiged by selectively
positioning the jacks 135 in relation to one another. Adjacent jacks 135

ar9®1 0phrticlitar embodimen¥hatistie @ondy6ierSae. GrikRIBINGs O6lifiples.  The

i i yrientation, th
SR, ste A el aenten oy gre s |

a
prone to emc%up iq’né)teﬁléc : _
cresstalkeck bataduche doy figsitonngdkieioadiateatiacksLaxsUeh akt jacks

the,conductors of one ja 5 are not parallel to the conductors of an
oM LR S REIOTAB S Sttt e B bletawapodiments

frofitlac phielieltnesitien 130 akteasttpredeseupinad %ﬁ@&@&pmgaeéﬁhﬁcks 135.

adjacent jacks 1.35 are far enough away from being parallel that alien
crosstalkB betw@®enitim adieeent jacks 135 is effectively reduced. The
adjacent jacks 135 can be moved away from being parallel in a yvide
vafRPHf waddeinclusisiglodsitioningjaikeriesting.eash &ﬁﬂhﬁi@&ia§§n§electively

j 35 differently with respect to one another, [00102] Further, alien
R R S I Rﬂﬁiﬁg&ﬁy éééﬁ?&fel%ks 135 are of
ositionlay ¢heciacks Whersththeditieytarg Bgt AlignNpryyiBT GReANRIRRT acks 135
2 ' a L cenltfa'(gc,ks }?15 are og articular g%ncerrﬁ%/vhen the conductJ(?é ;
o B W R o B e o S ers of

adjarentgaskli 35 Attwrdnjglse ndljacksrd 3%t echiO iR PIQRR L 11539 ﬁ@ﬂﬁﬁﬁ%g the
alien crosstalk can be reduced b

effects of alien crasstalk,, Accordingly, y
pggll%g%%ﬁa%%g gﬁa%%cn %%gliﬁ'%ggf?fﬁ tRBCBIduCtordBRGh@aRe! to the
186ndretnng aﬁgnauﬂjuﬁ@ntﬁeakonwctefsfefmy,a@@@amd@ﬁlgé%% \1/\% are moved
P rably. the adjacent jacks 135 are moved away from an -

RO BA0 PR ISBONE OB 48 M5he BOSSHRtER FEReuch that the
nedidsenofadiaddist jaekiad 3nouithineBoMORILEIARGsarallel that alien crosstalk
between the adjacent jacks 135 is effectively reduced. The adjacent jacks 135 can

be moved away from being parallel in a wide variety of ways, including positioning

or orienting each of the adjacent jacks 135 differently with respect to one another.,

[00102]  Further, alien crosstalk between the jacks 135 can be minimized by
selectively positioning the jacks 135 so that they are not aligned with one another.
Again, adjacent jacks 135 are of particular concern. When the conductors of a first
adjacent jack 135 are aligned with the conductors of a second adjacent jack 135, the
adjacent jacks 135 are more prone to the coupling effects of alien crosstalk.
Accordingly, alien crosstalk can be reduced by positioning the adjacent jacks 135
such that the conductors of one jack 135 are not aligned with the cond.uctoré of an

adjacent jack 135. Preferably, the adjacent Jacks 135 are moved away from an
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e.g., an orthogonal plane, is minimized. This helps to reduce alien

WOLYEEEIRbetween the adjacent jacks 135. The adjacent jack¥ TE52H/ #5440

moved away from being aligned in a wide variety of ways, including

st ' ffsetting, and .inverting the jacks with respect to one another.
S e L e e e e e
[08£Q3}FigrthFgsmalvy amperspentiveniiedy of Arsemilpdimentaia jatkn crosstalk

oLt A R OB R T ke oAy rom

respectto a stiface of the jac .
jabkeg 3Higredasitionedatvaissimilarenglesivithirespeshieane afefihe, and

B itioning.the adjacent jacks 135 at different angles, the conductors
ot 0 SRS e e oG PRI s e
helpsnbddbelatien crosstalk. [00104] Preferably, the jacks 135 of each set

of adjacent jacks 135 should be oriented at angles that differ by at least a

predetermined &xtent. Ainglgatddeteymined extent of position

differentiation, e.g., angle differentiation, should move the jacks 135 far
eh¥ig3 fronfrigeitiy Paratiel tewfledivelyicedot enbatbotissialiobetiveeassembly
th . . iments, the predetermined extent is no less than,
aggpgx@rﬁ%%ggj ge‘%%?%g]& r(()asg?g? ﬁ%s%gméi gFﬁBo%Tillgll & ﬁt‘é{%?wg%ftﬂ%gj‘ér gee of the
138kbf abesialely ak26tnblyAtdadihale genesdibeparajielkeorieptati®nsoositioned at

0 : jacks:135 can he positioned at different respective angles in
R o1 o AL BRI S TATHR A 129
fraimiefi7a0 tglesathbe cohfigoredftthresdivesanthplesition thejasks b3y from

aggég%é%r%t %Q%%% Vv\élgll;l g%se;?ges[crtet(? Caesa rf%%??%%%?bframe 1710. Further,

the jac can’be shapéd to allow ositioned at different

a 00 dissimilarly.angled jacks 135.can further red ien
c%ﬂsiztﬁéﬁt b)}g r%%%‘gg th%ecé‘%ﬁ%sé 3’3 ac(f?e?}iggl tﬁee%jgg }f‘gg%w*rgﬁg ggmuld be
beventidgepanglisl thith diffspbytaolene apatharridned tiecaabESease determined
a . adjacent jacks 135, a certain length. of each of the i
g D B e L s b B the Jacks
ofiéhtéd similgh tfrtme beiglepahid jackéfddveThesdiae alie Eﬂﬁft%m %tween
0 af] t lacks 135 at different angles helps move the aftached -2
A S G B0 SR R s Wb g mately
peighiiedegriastiovemsoambodbtetength sxtestling paY 135 of the jack assembly

1700 have generally parallel orientations.

[00105] The jacks 135 can be positioned at different respective angles in a wide
variety of ways. For example, the jack assembly 1700 includes a frame 1710 that
can be configured to receive and position the jacks 135 at different angles with
respect to a surface of the frame 1710. Further, the jacks 135 can be shaped to allow

them to be positioned at different angles.

[00106] The dissimilarly angled jacks 135 can further reduce alien crosstalk by
moving the cables attached to the jacks 135 away from becoming parallel with
respect to one another. When the cables are attached to the adjacent jacks 135, a
certain length of each of the attached cables extending away from the jacks 135
tends to become oriented similar to the angles of the jacks 135. Therefore, the

positioning of the adjacent jacks 135 at different angles helps move the attached
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from the jack assembly 1700. This is true for both the cables attached to
WORMPOLPWP the jack 135 and the cables or plugs attached to WETHEEH05/005440
socket 155 of the jack 135. By moving a certain length of the attached
parallel, the conductors in adjacent cables

f ' : .
e S OBH o 1 Bha s HET4ER Soe Ve igeding avay
alieoncribsstalk hetuesn am@cenﬁi@ablﬁhﬁeo&@wdp@% fﬁfk@}‘a@ﬁée%?ﬁ%? rear of
2. Vi 00107] Fig. IBA shows a perspective view of a :

e Bt P LS EHOBeA e e ot 100696 7, 0B,k 135
188bricicaliectvenihenjacks (A83RLRastianesAl; fi%ﬁ%&*@&m&g’rg&'?anel, the

respect to a surf%ce of the jlack assembly 1800, such as the front sturface.

TSRO TP53RAHE MblrsAlR seiedisdskamahsrewing patehcdonens the jacks
jatks. 135isudhers mm&&ma{@&a%ﬁ&ﬂ@aﬂﬁgw&%&&%‘ﬂ?ggoof their

W&th respect to one another. This configuration of the jack assembly )
he?ﬁ% himize alien crosstalk between the adjacent jacks 1835 by moving
the conductors of the jacks 1835 such that they are not aligned with
respect to each”other EFHRE4NAGHSultant increase in distance between

h t f the adjacent jacks 1835 helps reduce alien
e Bt b s 3B RS MR S SRR o fck
deptbsialfyarjaceniaghsid 833 helprexiuge @i crosstalk BEIWASR Wehe “jacks

adjacent jacks 1835, 08] The jacks 1835 can be positioned at different
e R At A&t A O Wbl A et dack ety
ad86Mblycl a0atiacodesutiectame }é&sﬂgegmﬁ%ﬁ&i gﬁ&'fé&&ﬁf@%téi%é%%%doabove
can be coupled, to the frame. As shown in Fig. e jack mounts 18:

can. &% %é%%p%’t Hifrelnske gsgthfﬁm’f%ﬁﬂ%?ré% P19 ReSTeRistdenthetaggered
jaddtliORGatsipggered tepidmin retation darm-arfage af ﬁk@jﬁﬁ%%ﬁl@ly 1800

In Eig. 18A, the jack assembly 1800 includes a humber of jacks 183 .
rrehggl%/egurwesj%ﬁéﬁlﬁ%ﬂmgﬁ%éﬁtﬂ?%%@ﬁ@%@léJﬁ@%@iéoﬁ@cﬁv&wg the

"thenfhckomooNihe 13305) 1 BAich aremdistin i%g&}’a@%&@@i%@ﬁ“l@gpec’c to each
depths. The jack mounts 1830 can extend at any direction away from the
fr%%%'l%b{r‘iﬁ%‘iuﬁiﬁgf% L ARfyeRs v distnssibrraRend e pieestyed conductors

redrivaradgticeatigaciRrefermbbipthe dack m&%%ﬁ%%&%%g?@rggﬁ%geﬁ ej acks
hat adj jacks 1835 are staggered by at least appro '
ol B B CRAe "S85S 2508083900 PSS 088 bIaa0uce wlien

crosstalk between the adjacent jacks 1835,

[00168] The jacks 1835 can be positioned at different respective depths in a wide
variety of ways. For example, the jack assembly 1800 includes the frame 110. A .
number of jack mounts 1830 can be coupled to the frame. As shown in Fig. 18A,
the jack mounts 1830 can extend at different lengths away from the frame 110 to
receive the jacks 1835 at staggered depths in relation to a surface of the frame 110,
In Fig. 18A, the jack assembly 1800 includes a number of jacks 1835 received by
the jack mounts 1830-1, 1830-2, 1830-3, 1830-4 (collectively “the jack mounts
1830”), which are distinguished by their dissimilar depths. The jack mounts 1830
can extend at any direction away from the frame 110, including a generally forward
direction and a generally rearward direction. Preferably, the jack mounts 1830 are
differentiated such that adjacent jacks 1835 are staggered by at least approximately

the predetermined distance.
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[001091 Fig. 1813 is aside-view of conductors of the jacks 1835 of Fig.

WO ZER/KS%own in. Fig, 18B, the conductors of the jacks 183BCAHS L5440

mating pins 1840 connected to insulated displacement contacts 1850

heseinafter 41DCs1850").hy a circyit board 1860. In Fig. 1813, the jacks
e 20 dith 1SR DR Ao TG A L Bl e 164 A
pobivioned Sugh!tit ite cisaditdoeard (186G dskyittsmsacdir ihm@{gah’i}iﬁﬂg pins 1840
-1). ireuit 1860 of the jacks 1835-2 is positioned alonga
s o L T e B e o L5707 by o
Sieitiaihybdaedcirdeit bbatds. IH60) df&h@d%ligl‘sa?ﬁflg%%%&t%@h re%pect to one
itioned t igue lateral planes (LL-3, LL-4) thatare not
e e AT oo b A SR ek b ptin
thérdrtasderhinly (1800)shalescicatrborn kenad Pine sawith1an adiacetitioned
b jacks 1835 of the jack assembly

' . diments, t | _
R R e b e EeL8%8 Ve Pl (L),
c@iptakashy,[ 001 dibduBbstaggeRisw dietrdiagent ?i‘%kféﬁ%@ﬁft&@fﬁf?&‘g?gg along
hs in relation t , the mating pins 0, the circuit bo
R i S8 bt aereneh e Fhoven o pie
fréioi. BoingPatierabijyaligne dotitheeraeits oLBes. HOHRXMPR!6sEldLABBEIP Wores a

' 0 of the jack 1835-1 ot completely aligned with the
o 5 Rt kO PRSBL 0% s WORCBREBG TEs0lbt Jocks

thE8feickf kB8 Jedkarescinbisoranipiedysvithind e R TRAGNA HIRE.A TS jacks 1835
IDC's 18?0 of the adjacent jack 1835-2. Accordingly, the distance

batWEEH 4P f8ast a portion of the IDC's 1850 of the respective jacks 1835

IS sed, and alien crosstalk between the IDC's 1850 of the .
BT RS geing it i AR ek Ba e s Aopie aiadton t
jomks AR, th83haRighplid eistagoekedienomal teifegtiyehs BHIEE1850 of

alien crosstalk betwe em. [00111] Fig. 18C shows a top-view of the
R RS T R ) g 1o Do oy s cach

distemce thatthaieljFent §acksotB3h:t (A8 85 & ség @5@'[%991%?%&9 f@@%ﬂﬁ.’ Rre not
to_one.another. For example, jacks 1835 can be staggered genera
focr(\)/f/nﬁlatg?ybgelcl%%({rd h%?eﬁé?ic}ﬁ ﬁ) %r%%t%qaegﬁ@faéﬁli‘@ﬁ E%Pﬁwéggaﬁs_'%ncgl other
(Z)orTaetbisTRI@e (Bpshult @&atllsastzaﬁa?rﬁmaﬁh{e@i%rg@%%ft{ﬂ@%h%gom
distance.suc it nductors_of the adjacent jacks are staggere
fé)?aé}ﬁoﬁgﬁ%?wnéaﬂﬁé@ﬁ?tﬁ‘?eﬁf@@é%éﬁ%c@ét k. AAeRiginely the distance
pheferzleatolsiaggeieditbe sdjpeembiacks 4882 LNRYGRIGEBMOVEANET 835 i
: ing i -23
I?n%rgggggj a%vc{a gﬁgrf) Icrr] slsrga c}g)er{lwrggg the IDC’s 1850 of the respective jacks 135 is
reduced. As discussed further below, the adjacent jacks 1835-1, 1835-2 should be

staggered enough to effectively reduce alien crosstalk between them.

[00111] Fig. 18C shows a top-view of the staggered Jjacks 1835 of Fig. 18B. In
Fig. 18C, a distance (Z) indicates the distance that the adjacent jacks 1835-1, 1835-4
are staggered in relation to onme another. For example, the jacks 1835 can be
staggered generally forward or backward in relation to an adjacent jack 1835 by the
distance (Z). The distance (Z) should be at least approximately a predetermined
distance such that the conductors of the adjacent jacks 135 are staggered far enough
from alignment to reduce alien crosstalk. Although it is preferable to staggered the

adjacent jacks 1835 enough to remove their IDC’s from overlapping in a common
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WO 2005/083900 PC C/US2005/005440 plane, as mentioned above, a

WO gt4P¥\%&rlap of the conductors of adjacent.jacks 135 can SHilFflisetise6440

reduce alien crosstalk because the conductors are no longer completely

within.a.co, lane. By movijng even a partial length of the . .
UL SO B g S1en PR IO e s 1
portiostthefupohdudtons di@nadidiacentjadk 1835usalige wessialsts are no longer

re tween the conductors of the_ respectjve ad'acerzntjac,ks 1835, 3.
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emboulivienta a jackcaasgachlyl 890Gt hst jalkrassaraln 290@ast a portion the

comprises. a frame 1910 cgnfigure receive jacks 1935 offset with
rgs%%{:utcfgrgn% a%%tﬁe}?cf‘ﬁ% j’é%%s ggg%-fif@s@@?“f@%é% ,riéi%:-‘h between the
(cwltebtorety dfichjacksetO854)jnctnteaaltheFeatures discussed above in
relation to the jacks 135. Further, the jacks 1935 can be offset from one
another. An offSet confiffsettidiewt the jacks 1935 of the jack assembly

1900 helps minimize alien crosstalk between the adjacent jacks 1935 by
mé¥ihihe Eghdlittohosishe jacks:t985 aivay dfomalignriebbdinthy of a jack

[ i [ etween the pective conductors e
e B o R e SO TRt pgprfieured o
positiviingelisel 2ok 88 Svathane frart an onm@gothat.alighm"jaaksFm35~ 12, 1935-2,
, j 1935-1 can.be offset the adjacent jack 1935-2 is
N e D TR T

offeetting tietaferk $01085 felsmiSachattther thiReckUICHDS odile: offset from one

ive jacks. 1935 ffset. Fig. 19B a side:view of the
A R e RS R e ey dbelos
oftthiénaoksli@Somstilidecthe enatiog diasAB4IaND 5eoiDE 350 conductors

ted b ircuit.b . 1860. As shown in Fig, 19B, the jacks
S S S o s ReR D i el ik g g oreen the
p

Sitiorac abindmtztonétalfp}&nﬁiﬁrﬂér&-jb)iﬂaqwﬁﬁ3%%dﬁil@@ﬁiﬂ%@fﬁflﬁtance can be

horizontal plane (1111-2); jack 1935-3 js positioned at horizontal plane

(i ;S%‘.iqﬁffa%izsg%%%) i’g!‘%é%éfgnigﬁét Tob HraA P eeRA) Atgment. For

pexpogds chdljstkations thechorizoritfbplane sk bacerk1/k33,1806-2 is not
-1- llectively the "harizontal planes (I-|H)") are shown to intersect

ml_%r%(é& r%%%’ttéegévmglf-tﬁo%ﬁ?ss ‘gﬁﬂgtﬁﬂ% %id(s 1935. This offset

crpfiguration reduces alien crosstalk hy distancing the conductors of the

j cké% 1%35 e??tr?%ﬁseap%ﬁt gnjﬁ(l%snaééﬁof U Bt ﬁ‘bn{%‘e conductors of the

respective jacks 1935 are offset. Fig. 19B shows a side-view of the conductors of

the jacks 1935 of the jack assembly 1900 of Fig. 19A. Each of the jacks 1935

include the mating pins 1840 and the IDC’s 1850 connected by the circuit board

1860. As shown in Fig. 19B, the jacks 1935 are positioned along different
horizontal planes: jack 1935-1 is positioned at horizontal plane (FHH-1); jack 1935-2
is positioned at horizontal plane (HH-2); jack 1935-3 is positioned at horizontal
plane (HH-3); and jack 1935-4 is positioned at horizontal plane (HH-4). For
purposes of illustration, the horizontal planes HH-1, HH-2, HH-3, and HH-4
(collectively the “horizontal planes (HF)”) are shown to intersect the approximate
center-points of the individual jacks 1935. This offset configuration reduces alien
crosstalk by distancing the conductors of the jacks 1935 farther apart than in a non-

offset configuration.
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-24 WO 2005/083900 PCT/U'S2005/005440 [001141 To offset the jacks

WOPH8HEKE one another, at least a subset of the jacks 1935 SHEWHSRNEIGOS440

19B have been vertically offset such that the jacks 1935 do not share

horj | planes. For. nple, the jack 1935-1 and/or the jac;k _
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ggtgr?fe jack alé:lis%rrr?f)%/J 00 ac%arﬁrgévga%ﬁ%pﬁﬁ&%w&%&%@%ﬁﬁﬁﬁmly 1900.
arfdrhidaiztonFag otfaBy digtatResihetween diiejssks 4985 FaweamRle.tha 935.1

di X- the distance (Y-1) between the jacks 1935-1, 1935-2
c;gr{l%bne& %1( eécs}%re orotfiei eaééf’&]?fﬁir? d” FroFHis disteeedifistopt horizontal

Ylynan Gfgle (Aik) hoWabso theoharizafimplaned(y 2hef tpiackd 935 2erally
alin intersectin cks 1935-1, 1935-2 at their

M he two | )
e D sta‘(ﬁ?ﬁééws%a’%ﬁjha@rmmfakplﬂ;%ﬁ;hez_e |
j isti b ' to_determine the distance

T e ol R o SO T koA dssitcs ogsizly 1900
isowre Ibknasily thattthenldeudithtis ﬁegﬁgatazrncﬂm@ﬁ@%(MM) t%l%{iﬂ@é&h&[fﬁ&%&% Sbetween
di 2, X-1). A dingly,. the distance etween the jac
BRI e R eliing e Sab AP H0ss (- hawszen the
sirsirsHa3thdy tRS het shate convmed bouagHalserestical RIaNSSHTHE distances

' d to determine angles and distances
o e QB VR Y8 B AL A AL e i35

jareKs 4935-ZMIU35:BeiStvtilng bperatiopsieandds use s delermine {Hafoximate

the distance between the offset jacks 1935 has been increased enough to
S B R EHO0 TP T chaBBA FHERS i Rhesprios can

1
uce % Ien Cross

13 et 6k TOR s b redioea, WAe e poal g e poits
S et e L TN AL T
stostingpdintisithestahlishianmicisnomn g%@}ﬁ;@gﬁﬁ%ﬁg@%&iﬁ?ﬁe (MM)
;%P\Bé)gne ) tet?e?ctlg ?&3'&?? {B%Q% QSP ri?l)éi*g]a%ed%y offsetting the same jacks 1935-1,
1935-2 such that they do not share common horizontal or vertical planes. The same
operations can be used to determine angles and distances between other adjacent
Jacks 1935, such as an angle (A-2) related to the jacks 1935-2, 1935-3. Similar
operations can be used to determine that the distance between the offset jacks 1935

has been increased enough to reduce alien crosstalk.

[00117] The adjacent jacks 1935 should be offset by at least a predetermined

distance such that alien crosstalk between the adjacent jacks 1935 is effectively

reduced. While the goal is to maximize the extent of the line (MM), in one

preferred embodiment the starting point is to establish a minimum predetermined

distance component that is no less than approximately one-half the height (H) of the

jack 1935, By being offset at least by a component of one-half the height (F), the
5.



jack 1935. By being offset at least by a component of one-half trhe height )
WORPSHE9995 WO 2005/083900 PCT/11S2005/005440 condUREaYEBHHRE05440
"~ adjacent jacks 1.935 are moved far enough out of the common horizontal
Ik between the

I ffectively help minimize alien crosstalk
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atiéadeeinsrdiiiitelna)inchesElgsinmhd husdtosexampleisagee is at least
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approsiadtdly 03 imcihes (7.62mmm)), the angle (A-1) between adjacent
jacks 1935 should be at least approximately 8.5 degrees and the extent of

lilBAMR) shebitebe wpplbkiméteiyd oD ihehes (Eixdtnurtddzoetpl displacement
m&QiW&E fﬂ'ﬁ c‘f{&s Seg%x?l%&{\ﬁ%yiz&qﬁl?ééﬁfa%%‘%&ﬁﬁ#%ﬁ@é%ﬁ&mately 2

angle (A-1) should be at least approxima pré .
fuinetion () etfecnve I heduter afiempieptistalksti0:20]-Thejack assemehes (50.8

1 ' 2d for offsetting. the adjacent jacks.1935 i number
ST e S R AT DA o
198%aes 1§¥ difdetiivg ageneialiyele 8 dhoirecin62 Although BOEISNOWD) iBetween

Figy: bset,of the jacks 1935.can he offset in a generally
e P oL D e e S S o o
ofiset(ivili)shouhddimatinmofigatedyatlpy éntihed Qﬁﬂgeﬂﬁfgnmlllh@[imﬁ?igize alien
directions. le..of harizontally shi jacks 1935 is illustrated by
O e R AR B i Shite o o
blsstrenertios tadis placieeantn@d Yhhrd thet Horiztiotakdisgagamentduce alien

(gﬁ]}ggtglﬁhange to the distances (X-1, Y-1) also adjustg the effects of
alien crosstalk. Specifically, the distance (MM) can he increased to

[ isolatior ' r lk by.increasing the, distance (Y-1)

T DA I SRR s
igetdad Y dirsnaiidrecrdsitiikeEovaaxamplehiftharaRgge 0] Mdeast a subset of
'rfﬁé%%ﬁg 14R4%4h be offset in a generally vertical direction. Although not shown in

Fig. 19C, at least a subset of the jacks 1935 can be offset in a generally horizontal
direction. Similarly, at least a subset of the jacks 1935 may be offset in any
combination of generally vertical and generally horizontal directions. An example

of horizontally shifted jacks 1935 is illustrated by Fig. 19D.

[00121] Because the offset distance (MM) can be a function of both the vertical
displacement (X-1) and the horizontal displacement (Y-1), a change to the distances
(X-1, Y-1) also adjusts the effects of alien crosstalk. Specifically, the distance
(MM) can be increased to improve isolation from alien crosstalk by increasing the
distance (Y-1) and/or the distance (X-1). Similarly, the angle (A-1) also affects the
isolation against alien crosstalk. For example, if the angle (A-1) is increased up to a
certain threshold, e.g., 45 degrees, then the distance (X-1) and/or the distance (Y-1)

can be decreased while still maintaining an adequate offset distance and angle for
26-



certain threshold, e.g., 45 degrees, then the distance (X-1) and/or the i
Wodﬁ%@ﬂ%‘g)‘(‘?-l) can be decreased while still maintaining an adédu$e005/005440
offset distance and angle for -26 WO 2005/053900 PCT/11S2005/005440

' ' k. On the other hand, if. the angle (Ai) is decreased
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er‘g%gg' jack assembly 1900 of Fig. 19A. Fig. 19D show; a
jac as%%?ingb %fr{}ggté “that includes a number of the jack 1935 received
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}ggt%%gggho t“Sela%%kdgs‘%%%rﬁ%%60%"’-11”’3“%%%082%En ersIPfehe jack
[0092BY |16 thesaisiued senmiyy ViSO it fig (\lg’ll),thﬁél ?fﬁﬁ%a! 93 E —fg i385 positioned
di nt(Yrd) i oximate tire hej to_t e jac as
t(};gll’lc)rliﬂéé?vﬁpin Fiamﬁsl():astd?ﬁ;g td's%afnce M) is_ increased because gfo %
the Increasec \?e(r%ctéie d]%f) gcerggn?f(l\ﬁ )'B émg’j&a@‘iﬁ@?‘ﬁoﬁ‘ common
exartipie platkee distance (X-1) is approximately 2 inches (50.8 mm) as

discussed above in relation to Fig. 19C while the distance (Y-l_) is
intleEEHd fronthesloimmtbly 0 FindheSHis. 6MM) o/ aRREDABFIRINRLE: (V-1)

' ) i IS i edto )
e e SRS KBRS 5 PR Lhepirocaane et he eigh
rezfubedaekd@ﬁjrtﬁéﬁﬂ@ﬁig@&n&mm@mab@yﬁ%laiﬁséquzthﬁ% Ette%tfél same
| tions of Figs. -C also ies to the horizontally offs ‘
cONT A o B PR ) o AR R SRR ) is
horizonted bifsetsccafi the userttedffeatitie JapheciORat RPreierablydhe e jacks

i ' f the

Ja%l f the jack assembly 19 é re.arranged such that none o

jacks 13%% %%%%réé% \l/féir%ga lgF%{%o gﬂtéﬁ Mgmﬁtﬁlﬁ( 4djaeket (R mm) as

1985uspedorhevertboclationts, thig jacks 4936 afdhesaskassemdyid@0ed from

aﬁ%proximately 0.3 inches (7.62 mm) to approximately 0.6 inches (15.24 mm), then
the offset distance (MM) is increased to approximately 2.09 inches (53.09 mm).

Thus, the alien crosstalk is reduced even further.

[00124] The discussion above relating to the vertical offset configurations of
Figs. 19A-C also applies to the horizontally offset configuration shown in Fig. 19D.
Further, any combination of vertical and horizontal offsets can be used to offset the
jacks 1935. Preferably, the jacks 1935 of the jack assembly 1900 are arranged such
that none of the jacks 1935 shares a vertical or a horizontal plane with an adjacent
jack 1935. In some embodiments, the jacks 1935 of the jack assembly 1900 are

offset such that no more than two jacks 1935 share a common orthogonal plane.

[00125]  Preferably, the number of adjacent jacks 1935 within a common plane

should be minimized. For example, the jacks 1935 can be offset such that any
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offset such that no more than two jacks 1935 share a common orthogonal

WORHRE830H1 251 Preferably, the number of adjacent jacks 193% witlsiv@s/005440

common plane should be minimized. For example, the jacks 1935 can be
offset such that any -27 WO 2005/083900 ]JPCT/11S2005/005440 '
OB RIFRS R THASS R B PECt HAAT B aitedd 395 5in Miamyany embodiments,

emtjacimeatks aﬂﬁamﬁj@%al%&@m%%@m%b%%%%%g}% inches (50.8
approximately two inches (50.8 mm) of one another. 1001261 Fig. 19E is
a‘ﬁ&%ﬁ?@ﬁ\%@%&?‘of another embodiment of the jack assembly 1900-1 of

F'@le%f% A%‘shO\g in, Fi%. 19E5 the jack assembly 1900-2 can include _
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jaksy 193RidE0x sxanplaribrushied.- strugiuesh 20195 RAIRCE R I StiWies (he
of jacks 13135 from aQsecond row of jacks 1935. [001271 The jack
agéaetc?ﬁﬁ YOS sIARYVIR LA LRIl Rl st t8helbhoshindd structure

alien-cresatbdodinaiie ety danyodhe iasks 4233 #4¢. Oﬁéﬁ%l{é)rﬁ}%ﬁe?‘f e shield
otherﬁ?y Ief%s%t an approximately the predetermined distance, the shiel

STTOERTE 150-0CRATHEDHIIIRY 96 Kebal Ao osamieceed s0p996 jacks 1935,

where the offset is at least ap[?roximately the predetermined

Q@iﬁ%ﬂﬂ N8R 855000k 15004 may welBrsiterishickhetmir HEi§20-90 help

Frydinee, shanycaistislishiBlhatriectdrest BiscusIrd Abrve ¢an e USRE L, cach
tf})&ﬁjgﬁ?@ }gisemgl 1900-2 to help reduce alien crosstalk if an offset is less

tRARThedprétid %l%ﬁ%@@ o prsiriereinsdkdisionsec shenahigtdetiructure

by2afias herizaifighandy espandigianaas pOdioga MR ety where the
ac%e table gistance (MM) and minimum acceptable angle (A- l). As noted

Ve, 1 R FRECEARRIGR e i B fetrmpeed distraeetherighd structure 120-
efistagcBeobangled (A-EhbesiomEevab u fﬁﬁ%’fe%?%ﬂ?”@f Alioement siructures

between adjacent jacks. For example, the jack 1935-2 can be offset from
t

ASTAERCLORBOYeRGAL B tSrdriiEth ditaldek ArgatdxcbiPrbiiediia reduce alien
distasak The jafict 83052 ©an b pifseldiomdha;iack.4935-3 by a third

horizontal distance and a fourth vertical distance. By varying the offset

distass bEhweerkthe FCks LR35 PaISF eS8k MR BYaId e DALMY I8RMces

to align. jacks 1935 while still proyiding an overall acceptable distance
(RHFASTAI &g PR el st (LIS Spe anipmerp AR bk anle (A-

1). As noted above, it is not enough that distance (MM) be a certain extent; the
existence of angle (A-1) helps to prevent undesirable planar alignment between
adjacent jacks. For example, the jack 1935-2 can be offset from the jack 1935-1 by a
first vertical distance and a second horizontal distance. The jack 1935-2 can be
offset from the jack 1935-3 by a third horizontal distance and a fourth vertical
distance. By varying the offset distances between the jacks 1935, patterns can be
avoided that may tend to align jacks 1935 while still providing an overall acceptable
distance (MM) and angle (A-1) between them. This is especially helpful for jack

assemblies having numerous jacks 1935.
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assemblies having numerous jacks 1935. -28 WO 2005/083900
WOBROFIEHH05/005440 4. Inverted Views [001.29] Fig. 20A sREWA$2005/005440
perspective view of another embodiment of a jack assembly 2000 with
adjacent jacks 2035- J], 203{%3 flZ,VZOBS -3, 2035-4 (collectively the "jacks
2035") inverted with respect 0 one another. This configuration of the jack
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C nverted ,so. that its ting pins 1840 (not sho
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Alen'e ssf'"alﬁ%e We{e &{)% £ 1%‘6?%’hecjack ass glrﬁ%%y‘ﬁggg can %nother
copéigjiikedyo aneest the ﬁd]ﬂcﬁﬁﬁjalﬂ(s pf&@Sﬁﬂ Acianem herkef2Iferemt be inverted

or example,.lat acent jacks be i iny erted.with, ...
SR B SRR A e G Heait B S DOAHCASY, yihin o
imetiedulithlrespettiio mﬁ@qﬂmr 1B é(fadi Immmrudgmqamm s This
2035 with res tto anot er, a rame 20115 g jack ass embly. 2009 K
TR QAR TR LB A O e RO G BRI Sehcont jacks
pRe#ionsd MAisnnaibealy: aﬂMfemamb@tmm&lmnﬁgured to receive a
number of jack mounts 2030 that are configured to receive the jacks
2(B8.30he jdtic juoknts208F 9 includbeupsightujadktonowets 2G30djaead jacks
inverted jack mount As sh nin Fig, 2QA, the inverte
D S RA S DR ad A SN e S N R Sl 2035 can
ZBB%iestamw}ﬁatmlﬁntttmqm:ks&HaS aterticneilvegjtiialtkad@psendfacks 2035

each alr of adjac acks 035 is |nv rted with.re ct to eac h other.

(GO13R, FIae Tt CHEVISSESI8 RSB o Tl ST HS e s G acks

Jamesasaamgpamﬁ orieajacksr20Iama (ridludetianyacit thedehiyra600 may be

disc sed bove in relation to the. ja As show in Fi he .
IR TSP G s A5 e b P R er Chatively,

hdréztatat planesthde esefipatidgpirsdi8d@-rhobiavef tedjacksROIBID, that are

Specifically, the matin plns ack 03 5-1 ar sitione

RIS AP JE 85 ot foting Gk R o1 R 0 Ay uoright

ayecmﬁkbmﬁtedza:sme harizonriatdlace thtlu:b), 10@0r2ating phrssiB8H0IGEIIROA, the

Jaicr:ll\(lezr(f)eds jack mounts 2030-2 can be positioned adjacent to the upright jack mounts
2030-1 such that when the jacks 2035 are received, the jacks 2035 of each pair of

adjacent jacks 2035 is inverted with respect to each other.

[00131] Fig. 20B shows a side-view of conductors of the jacks 2035 of the jack
assembly 2000. The jacks 2035 may include any of the features discussed above in
relation to the jacks 135. As shown in Fig. 20B, the mating pins 1840 of upright
jacks 2035-1 are positioned in different horizontal planes than are mating pins 1840-
1 of inverted jacks 2035-2. Specifically, the mating pins 1840 of the jack 2035-1 are
positioned at the horizontal plane (HH-5), the mating pins‘ 1840-1 of the jack 2035-2
are positioned at the horizontal plane (HH-6), the mating pins 1840 of the jack 2035-
3 are positioned at the horizontal plane (HH-7), and the mating pins 1840-1 of the
jack 2035-4 are positioned at the horizontal plane (HH-8). Fig. 20C is a front-view

229



3 are gosmoned at the horizontal plane (1311-7), and the mating pins
WO PR M%he jack 2035-4 are positioned at the horizontal plBA&/[I$ALET/005440
Fig. 20C is a front-view -29 WO 2005/083900 PCP/US2005/005440 of

th ndu ctors of the jacks 20 0 |IIu rates th
g RSN e e S 2oty e M i umiaue
11&4&03:&4(17&@&5 tHeHack$12085HTRE chnfguodtite helpagninunizeia)ieéf40-2 of
sta een the matj ins ( 840 1840 1) of the ad y
PR RG: SHBTRUHER o AL 0 e QT een the
Zﬁaﬁr@qﬂm%mﬂ, Ihamtmlmmﬂja%ﬂgd@&()mﬂ vertlcally adjacent
jacks 2035, e.g., the-jacks 2035- 1, 2035-2, out of vertical alignment to -

rﬁduCEpIieFLmthss,talﬂe iGpeatiicaily;i thehipatinhepidsat 840idciof B8 mzrigsition

cks 2035-2 fro d 1 40
LT SRR ke e o0 L ST P ot e (gl 2095
maWMS&&wfavﬁﬁbellmhgﬁmdlmmingdmm ﬂlBé@ grofstiik. ve%pealﬁcally, the
cent jacks -1, 2035-2. As sh h of th
5 4058 T e s TSR, L0 S0 i B s om e
2&5&:@012&15@ ﬁ;a@ﬁ@op&l@oHeﬁtb/feﬂheth@ngimsjQQSOZDaErangEmgf(ﬁOD shows the
atl ility 2035 1i
BB O T Or e 3000 A TRE R R b g0 of
V\fh@ ﬂzéh&@maﬁefﬁcmkﬁa&?%&szo%ﬁ are A@ssh@m&d 1geF1@ram§rD/e¢5achlof the
nather 50 f 1
BT A5 FRHGBRES Tk Fhoh bt S oS, 2050-6,
ZI?W)'QU ggg@@;(@hhﬂmk/@@jﬁr&k@m 705103 ﬁ?ﬁ@n@fdﬂ cadiplesiapiitti)igs with
the pi 0-1 of the inverted jack 2035- ti V-2).
TS G aEs AT EALSRe by HH ) eGrERy BRIFaAent of
202Q:pisthes (eckd s¥0iBDetied0 Ioc2ofiaplylViwhéa MR RNRAChIGNRE IBN8S 1, 2035-2

[001331 Connectors may be, configured to com ensate f; rosstalk .
R ST G A B R e AL G G BE GRE Y 1ok

paetisulatye the: affpatsl ofialien: ¢rasSiask on MCaeaie] scEignab cantee example,
determined, and the connector can be conflgured to adjust its, Si

i Bu L0 A TSR 2Sats Ty HoAEY GF A DR (V-1) as

ms&@;@mlmar%m&@ﬁa@mw@ﬂm signetisitoircospensstadary-2). This
intra-connector crosstalk betwegn the pins of a connector. However

ST BT S5 2 P KBTS G B O ST BB B2t the
ajifs 2035-1, 2035-2 apart.

M. COMPENSATION VIEWS

[00133] Connectors may be configured to compensate for alien crosstalk by
adjusting the data signals being transmitted through the connectors. In particular,
the effects of alien crosstalk on a connector’s signal can be determined, and the
connector can be configured to adjust its signal to compensate for the alien crosstalk
effects. Many methods and mechanisms are known for adjusting data signals to
compensate for intra-connector crosstalk between the pins of a connector. However,
as discussed above, intra-connector methods are not used to compensate for alien

crosstalk.,

[00134] Techniques for determining and compensating for alien crosstalk

between connectors are discussed below. In particular, the effects of alien crosstalk
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crosstalk. [00134] Techniques for determining and compensating for alien

WORYSI %etween connectors are discussed below. In parti@§AfL TRES/005440

effects of alien crosstalk -30 WO 2005/083900 PC1/; 52005/006440 on a
vighim sigaal san.pe.determi rg) From. this determination, signal
ALPEHalE 5%\%5 e n%rotn% fet .cfigpermgnﬂ} s S%aplecr%lé?gnsators

compensators™ can be provi to adjust the victim signal' 1o’ C
forahdeleteridibtpadidinscrbsstaliefignisl #. Alispa@sesstalkthe determined alien
Delgrminatien.Lechniques [00135] Fig. 21 is a block diagram of an
embodiment of a jack assembly 2100 that may be used with a test

assembly o deigRaines e flepls LAk EroBsialk; fgteen connectors.

As discussed above, when the connectors are transmitting data signals,

eaghiaapnesier of the jagk asserphiy, 2100, Ceﬁ‘ﬂb%%:%ﬁ%%ﬁt%? Q%[ %lliezﬁ‘ﬁseeé?sb% 2100

crosstalk from adjacent connectors. Therefore, to determinethe e
altb#f cre¥shaIns Badh Tdpricssmbliot dstsembly ¢hn bfegseditalien crosstalk

YRAIRLS Manemissionsianalstbropal.afish %ﬂ@%%%s% d measure e Jata

effects of coupled signals on an a Jacent connector. The jack assembly
230035 spasivis Fonsntietrafitee purh eseanipAyBiwan borafitctod by alien crosstalk
copfigurations SQHnQGtUﬁ‘?d ié test embly. to determine the effects
of alien cgrosstallc. [00136; gé IQ%Q %1%§ha§v%§s, tlleejg%i%%t%%{?n%a%%ﬁrggﬁalk on
inedaklecamdetim fatseassomphsitioneciuadibiverrirtorata trmiveriofidissighes through
jagkg 21 2016 2120:202 Ha it 2 1AQ- 0-5, 212Q-6, 21207, 2120-8 ..
(collectively "?he_disturber ja%::igsg 21%0 . ge °\%cﬁ?ﬁ‘%%%%< ﬂg&%ga% fife adjacent
dietonseiofackb bRl shsamibhe 840 & featwreodidtusseail apayedssreMtion other
to.thedagk dam Rifferent ods and techniques can be used to .
dgterr_nine the élen c%%s%ﬁtggfpggtgs?ﬁ%t %gé%%rg%sser%(‘???%6%‘%?8%%‘?%@% effects
29baligndmesstadn the victim jack 2110. One such embodiment is
discussed below in relation to Fig. 22 [001371 It will be appreciated by
oHOBI&ill tsthegartishowmythe ihekjasicandiy 0] (16 oheligie2d Wdatinbgack 2110
the,sichipdagk2 10w haathes heing the disfubey jacks
2120. Accordingly, alien crosstaﬁ({é%%@géér% lt()se%le%ér%i%? f?)?‘eiel?gh%()? 120-4,
tHe J8cks 212006 2 238 &f7thd 218 aosdietilye 00h 00 isBBeig j@R 9524 HISEk The
diggram Qfian;axempiagy. tgﬁ‘?ﬁ& useful for determining th
effeclt%pgf alien crosstal :e on the v?c im J%ﬁ%f%afﬁ égeengﬁg?? tﬁ%aml%s delscuss od
above in relation to the jack 135. Different methods and techniques can be used to
determine the alien crosstalk effects that each transmitting disturber jack 2120
induces on the victim jack 2110. One such embodiment is discussed below in

relation to Fig. 22.

[00137] It will be appreciated by one of skill in the art that any of the jacks 21 10,
2120 of Fig. 21 can be the victim jack 2110 with the other jacks 2120 being the
disturber jacks 2120. Accordingly, alien crosstalk effects can be determined for

cach of the jacks 2110, 2120 of the jack assembly 2100.

[00138]  Fig. 22 is a block diagram of an exemplary test assembly 2200 useful for
determining the effects of alien crosstalk on the victim jack 2110. In general, the
test assembly 2200 can be used to measure the alien crosstalk effects that each
disturber jack 2120 induces on the victim jack 2110. Preferably, the test assembly
2200 determines the effects of alien crosstalk generated by each vdisturber jack 2120

-31-



test assembly 2200 can be used to measure the alien crosstalk effects_
WORKPEEE disturber jack 21.20 induces on the victim jack 21]RD?T/US2003/005440
Preferably, the test assembly 2200 determines the effects of alien

k d.by.each, djsturber jack .-31 WO 2005/083900
P SN . R GBIV PO 25 s SEH B o2 7er 2205
inbhYdes & ﬁemmfkcanaiypmdzwaism\mg@m@;zm@itgg G%Bc[ﬁgfsﬂﬁu ceiisturber jacks
' [ S S .

D B R G T Uy 3908 Yo eiadts o inchudes
re@mer@oapigﬂexbmiwﬁmmﬂza‘ram@fotih@la/iemtrﬂdﬁﬁl@% 219 OTEIﬁxQZig%bg%ér jack
' 20-1 is coupled to a disturber termination 2240 by a cable .
Tt e B R G T AR o ross bl Sbpetitem jnck
caBIE)2230u Al BAlRetfetablyinthioiest S68omRbH3RAA0 GiblIzies at least

a part of a data network. Accordingly, the disturber termination 2240 and

thd St teProiivetidy, BRSEC:sansswhide poivesien that are leharacielists a data

0 network,.For exam he disturber termination 224_0 andthe =

R ASTON 3956 1 INULCE SCBHL Havt g g Gpnaisim trintion

pe3érties foclsimylatirgtanttwar diheeedriet 2280 LaRaGRRPHSE or example,
simulate a network connection,

n -type cable that to hel ! .
oo %%%Eﬁ%?y‘iééi?ae Ez%?ﬁ e e o
tosste) atied i i t A 230
; caﬁatprlzgp:nit a ﬂt?sﬁ s'1 ns;s toa élt'as%uraigfz pair 2220-1 of the disturber can
T R PR ARG e Rl e vt ammorearn
R T el oo
trestisttatdyphiy 2ROty Xibihe ymam@wﬁskmwéﬂll%@_af@a}g%hsnﬁt a
2 The.coupling, signal is representative of. alien crosstalk induced on
e S R TR Bt UGHAI a0k brbastaeraby. o
freems efsraiblydnio tthe dsdhevisdinopain 22 10 ke Y igtiinRaknitted
ZZW@% it “f;fgrz O-Sd.%}rovictim. ﬁ?ér 52%-4. gpec_ificauf, the 212011 )
neéfggrk arYa?;S/z%rOE%O gah betge 'ig adutedhe Ezéﬁggngﬁm -1, a
esudiae dignahnegotovidint-paiti22d treehpaieasared & im pai
o e eterminet‘mﬁtt f{m:ls Qltalien crosstalk that the transmitted. Hn pd:}rs
g%r?gl gﬁﬁ&%eél’l%tﬁ %agl?ct?m?gairs fflﬁ‘?‘f@g%ﬂ@ﬁé fetFBFRSARyyerof alien
2005stdk thartdansithit thetisigpetalg.a different disturber pair 2220-2.

As discussed above, the transmitted signal generates coupling
[00141] The coupling signals, i.e. alien crosstalk, can be measured, preferably in

turn, on the victim pair 2210-1, victim pair 2210-2, victim pair 2210-3, and victim
pair 2210-4. Specifically, the network analyzer 2205 can be used to measure the
coupling signals associated with each victim pair 2210. Fach measured signal can
then be used to determine the effects of alien crosstalk that the transmitted sighal

induced on the victim pairs 2210.

[00142]  The network analyzer 2205 can then transmit the signal along a different
disturber pair 2220-2. As discussed above, the transmitted signal generates coupling
signals at the victim jack 2110. Again, the coupling signals can be measured on the
victim pair 2210-1, the victim pair 2210-2, the victim pair 2210-3, and the victim
pair 2210-4. With this iteration, the measurements can be used to determine the

effects of alien crosstalk that the transmitted signal on the disturber pair 2220-2
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‘signals at the victim jack 2110. Again, the coupling signals can be
WOAMR4H¥8%n the victim pair 2210-1, the victim pair 2210-2, theMictrvpaisd4o
2210-3, and the victim pair 2210-4. With this iteration, the measurements

can be ysed to determine the effects of alien crosstalk that the , .
CBAFRed AP i el AP35 S g e G A Gisrarbe pei

PR7 (52006005 440nindueeskoniheyiptian pairs 2210. This process can
be repeated for the disturber pair 2220-3 and again for the disturber pair

2000481[00TAS Inlhisuneasuscioentsh i omrikierite rations Landgatad goedatethine a
to deteymine a s len crosstalk. effect for each individyal vicfim pair

1D, LTI G e i B R ST 20001 LA ample, the
ageeegaiatapdusedito sietamng asupe gligecreasiatastiecs hatthdne a sum
disturber pairs 2220 of the disturber jack 2120-1 aggregately induced on
RGN S5¢1 (e GBI (807 S0P e GERAFp A 2120-
2248 ofHae Micdinadachk 24d Qichlte paativein-the Tiedwarkc ara¥zen@ 286cach of the

may transmit the signal tq all of the disturber pairs 2220 simultaneously,
ammpgtfﬁ%@w%%gmw&i&ﬁi@n theERatser &?r‘é‘f’é‘é’%gc%ﬁﬂ%ef 2205

measyreskinn apehghdhe intior peir<iidhg0e QA4 TIE RHOeRSScously, and the
described above for determinin th&%&ﬁ alien crosstalk effect that the

; h
oFSRRBEPRARS I SiRgls BT TrURARDST PRitiR Al STROBRARE G RiRFach of
jaBk 2bH-cantbe repeated for the other disturber jacks 2120-2, 2120-3,
2120- 4, 2120-5, 2120-6, 2120-7, 2120-8. For example, the transmitter of

theoietyyorkTapalysesse b babovp|est taddifferam digttrbemjatien crosstalk
2120-2 and the process . repeated. Preferably, the process is repeated for

SR bR R HBRCiREIo 158 5 S PR SEEpS 106T B a2 10 of the
Presess; has heercianealgtand tbetmu vt saiasstalkeiacormm gach, 2120-

disturber jack 2120 measured, the sum alien crosstalk effects can be

agragited fd trming 2 tétaften oo iamaltretioRaRsRHRRE A thaipetvork

2248 pidhexgstipadask 2didled he i RIENRIOsER kaetfertaepresRNtEe process
how much each victim pair 2210 should be adjusted to compensate for

tenshtsrorbsetamb e dinerisda BPtrle Gilt Aok jatke slisiyroer jacks 2120 of

TeehpiakesfonapPling. Signt ¢RMPRIEALORI Db PaMkm RIS daghs sum alien
2110, 2220 are discussed below, [00145] The process described above

carPERATkrREPeb Tep sch Sifarcuriely 2AmlhBFRRtiFh dfe i fabifan crosstalk
CerRsia l%ae%e@%%egaia@% 4P Q. (b0l QXM BIBsstR RISRSSHCAt RS ictim
performed in a different order than described above. The process
pair 2210 of the victim jack 2110. The total alien crosstalk effect represents how
much each victim pair 2210 should be adjusted to compensate for the alien crosstalk
effects induced by the disturber jacks 2120. Techniques for applying signal

compensators to the pairs of the jacks 2110, 2220 are discussed below.

[00145] The process described above can be varied so long as it still accurately
measures the effects of alien crosstalk between the jacks 2110, 2120. For example,
the process can be performed in a different order than described above. The process
may be applied to measure any subset of the disturber pairs 2220 of any subset of
the disturber jacks 2220. This allows a connector to be adjusted to compensate for
some alien crosstalk without having to compensate for other alien crosstalk. For
example, some of the disturber pairs 2220 may generate only a relatively
insignificant amount of alien crosstalk on a particular victim pair 2210.
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may be applied to measure any subset of the disturber pairs 2220 of any
WOZ5¥8t8f%the disturber jacks 2220. This allows a connector REBEIS)0S G440
to compensate for some alien crosstalk without having to compensate for

.

generate only a relatively insignifican
pasticotaparistin fiairt22 hien3BWRIRAISINBINVARNG/USROOEA0BAAD0. This

A In the,sig o] satoy for the victim pair 2210 may be

cc%ri?f?g';%ére no&a%léscc?r%%%nrgg & fOF the a‘ﬁ%ﬁ%gg;a%} Tof Y paHiEtraF comector
distegsmpaits2220nehivisrkadlguedsthe jacks 2110, 2120 to be configured for
many different connector arrangements and network signals. [001461
FiRtHet6the Fasthasstmbiyt 22@Mmbay 1890 eafidisredrifi@nydna s Hhak allaus allows
alj lk to be accurately measured. A variety of different ]
mée%ggslﬁ%%gngge%% ﬁgaf & ng%eeﬁgl %sfblrac(gteﬁn‘fﬁ%egs HaPEETRbRIEsBFEfs may

ekampid tmbelsuterrrenis cangoel takepeofnear Bnceliemn assialkements can be

XT) and/ar far-end alien cr FEXT).. In the test assembly
LA R e TR D et e oo FExT).
211 Ohretaserindindlie22ebOFige IBADTR EMalyaere 208 hite AFEX ide of the

be m d on the vjctim terminagign 2250 side of the victim jack

2K of §\-REFrbAR e AERLTH 8y BE ERtPtb REAyAR e abe AFEXT
appropriatesigrdl onampensatesrhblaexampl the ANEXTisheuisRe110. Both

Cc nsated with a signal compensator that does not produce ) ,
u%g](;s?%%%lén XEE 1%?9%1&%@8.{;“ &o‘?ﬁ%%ntgall?@ TQ‘EWH?E{’E?ES E[BO?LQPF?@H%% signal
themlensatosstafioeeetipis hipemdetsimisestiar BepasigiasadetiviPal sional

2210. signal compgensatars can be provided to compensate fc_>r the alien

crgggn Sff%%%é%g}r AR gﬁ’fﬁé’r@ﬁ%@% ﬁé_\bqg%fé‘ﬁﬁf&?;tudes and

phases that ef%ctivel caompensate, for the alien crosstalk effects
lahish

produced by at caska g4 e urber pairs 2220 of at least a

S f the disturber jacks 2120, Preferably, the signal compensators
are coniigur% t%llt!:f%?mgpeer?sg & (%ar% eeiﬁ% g%én (?Fé’sg%mggt tie particular
totighiatianicrdsttalki gifd ctodipeussedsatanviee ﬁﬁ@izﬁ&;]i f%ovcétlfiﬁﬁéﬁate f();? the alien
t ' be.used enerate any number of signal .compensators
SIS P S NP SRR
1 fetlivatis abieyircaic Hoaths E2ik0 baveisglia chiroheof easm m@ﬂgdﬁ@ﬂ a subset of
%%%@gﬁ% %gizrso 2555} PR %t!s%%sngtegp &ng({nm%lr 2621‘%250?(2 2?20. Preferably,
the signal compensators are configured to compensate for the sum alien crosstalkc

effect or the total alien crosstalk effect discussed above.,

[00148] A variety of techniques can be used to generate any number of signal
compensators for the particular pair 2210. For example, the jack assembly 100-6 of
Fig. 12 includes the circuit board 1210 having a number of compensation
mechanisms 1220. The compensation mechanisms 1220 can be configured to
generate the signal compensators for each pair of the jacks 135. Specifically, the
compensation mechanisms 1220 can include conductive elements shaped and
positioned to generate specific signal compensators. For example, the conductive
elements can be positioned to use other signals traveling through the circuit board
1210 to produce desired coupling effects that generate the signal compensators. The

coupling effects can include inductive and/or capacitive coupling. An example
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generate the signal compensators for each pair of the jacks 135.

WOSHEKEHR, the compensation mechanisms 1220 can includecostiskectiness4o

elements shaped and positioned to generate specific signal N
compensators. For exané?le, the conductive elements can be positioned
na

to Use other sighars tratAME B UG RENSAEDR H65raligD 10985 Brsdbeveen two

desiradugapling effects th&tig.em%raﬁﬁdb%&iﬁﬁﬁk@ﬁﬁb@&'ﬁ&ﬂ%@ig%@ shows some
coupling effects can include inductive and/or capacitive coupling. An- .
e R S5 5 000 TS 2B o0 SR tvo sdicent faks,

Cmﬂﬁi‘cﬁiﬂﬁmmﬁm@fwcﬁ@maaaaahmogxﬁﬁr@&mﬁ%tﬁs@t% DENCIR I ductors
dj t jacks is shown in Fig. 23. The schematic illustrated in Fig, N

a0 ST el T S
betmer thosaalabent jasiiceueh ssuiShesaMBleNR VU JACKER BMEon the

a gisturk&%r jagk 2220. The conductors of one jack are coupled to the

condutiard o B A AR ARTACRARithek a3k s Rindlerlaiton clitedpcement contact
theaei bietwesa sxsompe mﬂaf@wﬁ@i@h@mﬁ%ﬁtéﬁﬁ%w\%%ﬁ@ﬁn tween the

jagks. Since each jack has eight mating pin/insulation displacement’
Jcog‘r’%’t‘)aé“% THAREIY e%’rg ’ﬁﬁﬁ:fBﬁ’rYdS oftRnfguianBayratioapaciiliustrated. It
calipiift ietre the: wee adiageridabfatdiiond WHIEIX 18, those

configurations are illustrated. It should be noted that not all the _

c§ H%&?Brl?élﬁ%giff%dﬁenﬁéé’ae%%mwg@%rli@m@mnpfmt% formetennopsstalk
mgettde & enspuasigirequirements for alien crosstalk shom_JId be
compensated. [001491 It is also preferable to position the signal

coo0pdnsatdrdhENaRBAREHY G @6@&@@&%@&@1&5&%&&%@ %telfqv%en the two

capacitive O%Atg/he inc'j;:l%ctive coupling itself does not lea [

dc ad to additional
crOSSTIK BB Adfa¥dht S BREhanyin Bidegher. comiéng itself does

tenhnigdes distiussarl @beselBwehasARR AR/iRISNEldNg i SRAESin one jack.
n@gfimiz'n through offsetting or staggering of the jacks can also hé use
i {%‘%ﬁ‘é th

in” combi SUSSPACRRAY Br THlictie éﬁﬂfmmg'ifé nilfsiag alien space-
crossimlizinf)AARA{gEhefFenal CUNRENEAUNS BAYRE SR IR, be used in

compensate for the alien crosstalk from any number of ‘dl_stqrber‘palrs
2SS AG Y G srPardttrber Beics ooyl dineinimizay krgrebsstalk,
used with a single victim _pair 2210 to compensate

b .
S S e s velmpar poto o conpenate

comperisatonisagnfigubed ¢6 dittizod sianab o itheAsseHaedIOiSIIREL: pair
p3ing220 to compensate for the alien crosstalk effect from the same ;
d%urber"ﬁgﬁ‘%“zg! » FFREY SOPeT LRSS HRIE AR SH EsEd 201 dam Begle victim pair

cantigusesitpgesaesaer eaehiFIg¥8hroes of alien crosstalk. Preferably, each signal
compensator is configured to utilize a signal from the associated disturber pair 2220
to compensate for the alien crosstalk effect from the same disturber pair 2220. The

compensation mechanisms 1220 can be configured fo generate each signal

compensator.

[00151]  Further, the jack assembly 100-6 can include a mechanism for generating
another signal compensator that compensates for intra-connector crosstalk between
the victim pairs 2210 of the victim jack 2110. Many such mechanisms are known.
An example signal compensation scheme for compensating for intra-connector
crosstalk jacks is shown in Fig. 24. The schematic illustrated in Fig. 24 shows three
sample compensation zones for each of the jacks. The C1 compensation zone is
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compensator. [001511 Further, the jack assembly 100-6 can include a
WORMEHEASM for generating another signal compensator that EomIpEHEateEs440
for infra-connector crosstalk between the victim pairs 2210 of the victim

' any.such mechanisms are known. An example signal B
Jca lfaégﬁ}s lg'orllpé%g:l eﬂ%sFort%c?%epghé%ﬁWéﬂf& ﬁﬂ’é\%‘&nﬂ%’tﬁr%?@é@%ame electrical
jadksgib SHownlinrFig. Résible steamticilssiiatea Eﬁﬁ%ﬁiaéém zi?‘é%@on that
mple compensation zones for each of the jacks. The C1 compensation
2one 10 S RIEo0 CRS065 PEFIS HOBIODSHT bibcelbrydicampensation
cleseetds thegptdgite-jagloaantact ppprbieeRiRge @lReHiea10ReNddo@S 1.2 and
sfgt agspggg Iel.3 The C2 compensation zone is located at a region that

is approximately at & tiSARCA BEREP RGHT 1 Bhqapaciive eminductive. The

canpepkatiowzongiis icateshatitivegimpthat is approximately ata
distance between length L2 and L3. As noted above, compen.satl‘on '
cd0plifg] cadtbbadpdsitivedorsinddative n@h@ll@ﬁ'ﬁ@k@lﬁﬁ%ﬂ'ﬂlﬁ?m&‘ﬂidﬁs need

it] ling. [00152] It should he understood. that not all of the
B A R8O D 907 €GPS GPAus R pais that

us
|Ilustratec? combinations n

cr@cssteﬂkn@hlydhmmmﬁbxcmmﬂméh@tf&odﬁgédga?@%ﬂbﬁlﬂ%éfﬁiﬁﬁg}‘&%tcd. It
requirements for crosstalk should be compensated. It is also preferable to
posiion ?ﬁ%f?ﬁff%{r% :{ﬁ’ gﬁﬂgf’go%\epgﬁgﬁ rE SRR NP RSN g hphhgvaternal

ocipduittiveccdngtivigvitselighing hedlieastiaaduliions!ciansialk WENRR within a
jack.or between two adjacent jacks. For example, in one embodiment, the
cle p{%:/ § %!}

compensa ()FVrY% Pultite IREPMRIF bodntaREE e fife PRy #iaYadmuent, the

contaptas#mmsgntnme dabpyevitiiedesiniaues Agacibed 84GH RS ontacts. As
through offsetting or

appropriate shielding or space- maximizin ‘ o

s?a%%tg?%e SSPﬂYS’jSEg&‘ E%%’%ﬁ%eﬁ ‘i‘fgél&qg SESh B FRREARRIRF ehdcdiaeney space-
capaditiisngr thetigtiverenunling te minip¥zeRlian neopRiRlkI003R3] fd8ised in
Si naécom ensation schemes illustrated in Figs. 23 and 24 are preferably
use |ﬁn%8f§b?ﬁgahotr€?vﬂﬂe§3% GRREHIED 6l AR pivp cseplingievBrininuze alien
twepsktails of compensation schemes have been illustrated separately.
Accordingly, for example, a jack assembly 100-6 can include

mMeehadismsitenfigmdddmgenesete @cﬁé’iﬁ@égﬂﬁl&ﬁﬁ%ﬂeﬁgﬁsﬁ@ and 24 are
com{%%ﬁates %)r intra-connector, crossfalk and second _signal

m A COMPEREYR it St UReEsthRE rlFit RuRBs okowever, the

COMpPensatort

atjackndcohesisissatan sihsamenereedinentirdha Rupbacsf adiReemhgly,
C?o@”e%%&%ﬁe? %?jgck assembly 100-6 can include mechanisms configured to generate
a first signal compensator that compensates for intra-connector crosstalk and second
signal compensator that compensates for alien crosstalk from a number of adjacent
connectors 2120. In some embodiments, the number of adjacent connectors 2120
includes each connector 2120 within approximately two inches of the victim
connector 2110. Preferably, the signal compensators, both intra-jack and inter-jack,
should be positioned and numbered such that they do not create additional crosstalk.
As noted above, where needed, both intra-jack and inter-jack compensation schemes

can be used with other crosstalk minimizing techniques such as shielding, offsetting,

staggering, etc. to minimize the effect of the crosstalk, both alien and internal.

[00154] The compensation techniques are not limited to compensation

mechanisms 1220 of the circuit board 1210. Many other compensation techniques
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includes each connector 2120 within approximately two inches of the
WOALEHYSEYMnector 2110. Preferably, the signal compensators, oSt 005440
jack and inter jack, should be positioned and numbered such that they do

noCt gr fg:ltueS aéjgjitional croEsta]k. As noted above, where needed, bo_th intra
jaCt and'hter SR ESH JoR SHGh Senprnse i pecosmensaingtagrinst the effects

crofstatk nrimisnizingRechrigyas, SuGHAS shialding. affsetting, staggeyi
etc. to f'ninimize the eff?fct of the cr(%istalk%%ﬁﬁglﬁen aﬁ% intgrnal. [Oo{fgﬁf(}ducs

TRE CompaneatishTE hATERsE dfe FomsRtatEtdCopeteiaroimed alien crosstalk

meftbanisms dRRthefthercirsuit Hoasd 4219 Vany othensy io
36 WO 2005/083900 PCT/U812005/0054a0 ca%ﬁ;&%’dm the

techniques -
gé}%’i@gts%’@%ﬁéﬂaf-cé’flﬁﬁéﬂ¥%?§/f& eaRpEHs vy bgn st the e fleBigsof3 and
alfein @ffizsﬂia'&S@rt@%@ﬁcdﬁg%ﬂé%ﬁ'cemﬁ%ﬂﬁﬂ.m%{r Eﬁ&?e%}i% : different

produce .signal compensators designed to compensate for the deter

S PELETRIcaB s S e A i S ReFaRtdh6T sigred epooRutsritivédeadeasate for the
algadretinrRichiepoduesithersignal compensator. Inductive and/or
capacitive coupling as shown in Figs. 23 and 24 may be used to generate

tHeGigsal campaseatemndicshart H&ﬁﬂﬂeﬁggﬁ'&p{egﬁﬁ@%iﬁ@%g%%%ove can be
sate e

used to.generate the signal comgensator to compen fort

dBRBHith ke CrosstaIR bl e 18] afHbelnesmiseniblicantisoussed herein,
cormpadsationecigeasdiscussed @J?W@éf?&%?%@%b f éorm?%‘é‘é&ﬁ%‘fr‘faﬁon with

assemhbly, including any of the jack assemblies discus ein.
ARG, e o risRsaReion Batiensbeiemsclitsspblidowe. By using a
coonibngdiosh With sRydORBe shisidivigs pdiar %gﬁiti%}%gﬁ%\ﬁl%n iews, alien
discussed. above. By using a combination of shield views, pos&lona}’ ?
V%Wg,t Ba?ﬁ&) %%Yﬁ?}b A66H GrRsCirewt Edstalis boblie eanddjdugher reduced.
C nectgﬁﬁs lack assembly can be further reduced. W. ALTERNATIVE

DIM ]VWEn@ Qpﬁwﬁﬁﬁ)n is intended to be illustrative
a restrictive. Many embodiments and applications other than the
L oh 0B Re EApy SHERSA et Jmtine e prrvesticive.
rédatiggeind atioratd eser ipiphc e SCARS: Qﬁaﬁk‘%@vﬁéﬂ?glﬁhgfggi@gd would be

dgtegmi ed,got wig%{ﬁference to the above description, but should
iSRS A DECTORSF Wﬁﬁ%@é}rﬁf@f@‘%ﬁ@&ﬁﬁfeﬁ desmiptiond witkeope of

thies fullscapesbbaiduivalemisinaich seh FRIRSA"S RISy L iSsoripfion, but
ant|C|Pcf;1te agc{glnnéeended that future developments will oceur in connegtor
CONTOUrARERS, MndrRERINGE FUBHESHwEDe thecisraded Mubnsuchofgursth the

efmbadoperds equivalents to which such claims are entitled. It ig anticipated and
intended that future developments will occur in connector configurations, and that

the invention will be incorporated into such future embodiments,
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-37 LLOYD WISE CLAIMS What is claimed is: 1. A method of

compensating for crosstalk associated with a connector, comprising:

generating a first signal compensator configured to compensate for intra-
connector crosstalk; and generating a second signal compensator LLOYD wisE
configured to compensate for alien crosstalk from a number of adjacent
connectors, wherein said number of' adjacent connectors includes any
connector within approximately two ﬁi@& said connector. 2. The

method of claim 1, further comprising determining said second signal

Gampen: alt%réds%i"d det_ermining c_omprising: transmitting a test signal

throug at leastone disturber pair of at least one of said number of

adjacent connectors; obtaining at least one measurement of alien

crosstalk indu&e%gtﬁggigtl%stmsiggsalt.on victim pajr of said canne tor; ‘
and determining said second Signal compensator basad ShLid B fedsgonnector,
gnepmseasurement. 3. The method of claim 2, further comprising:

repeating saigl transmittin id obtaining, and said determining for each .
of saidéwer?bnl‘:ébéqréof1 adljrayée%%%nrclgé ?gis%bﬁ'hcé) rrlrﬁlgt‘ﬁroe of A Pfikhepr intra-
comgrrisingosstadiatimg said transmitting, said obtaining, and said

determiping or %cig §g' jsturber pair of said at least pne of said .
numb@% of a%jé%eent ceonlr%ggrjgl-ﬁglgﬁg%oﬁ/lgﬁflﬁ Cfe)tr%e(i%lg% %fgir%)r alien
aropitdkeifiaaic seeohdrsivhadiconmp ensaiorissconfigeiedstoccompdosate adjacent
forihesliensiesstalk fromeagh Q [ mber .of adjacent connectors.

6. %he method of clall§7m 1, v?/%erein{g%(?@eygéﬁ astlegg%agbgérrﬁpgﬁga St |sconmcmr'
generated by conductive elements of a circuit board. 7. The method of'

laim 1 whereify,sajd $econd Signal (fﬁ)m%a&%%rising determining said second
signal compensator, said determining comprising:

transmitting a test signal through at least one disturber pair of at least one of said
number of adjacent connectors;

obtaining at least one measurement of alien crosstalk induced by said test signal
on a victim pair of said connector; and

determining said second signal compensator based on said at least one

measurement.

3. The method of claim 2, further comprising:
repeating said transmitting, said obtaining, and said determining for each of said

number of adjacent connectors.
4. The method of claim 2, further comprising:

repeating said transmitting, said obtaining, and said determining for each said

disturber pair of said at least one of said number of adjacent connectors.
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generated by both inductive and capacitive coupling. 8. A method of

determining a signal compensator for compensating alien crosstalk,

comprising: transmitting a test signal along a disturber pair of 'a disturberOYD WISE
connector, wherein said disturber connector is positioned adjacent to a

victim connector; obtaining at least one measurement of alien crosstalk

induced by said test signal ?n a victim pair associated with said victim _
connector; de %i’ﬁﬁ?}@q‘éia SRR cOmpBHSHoP B sty SHisaiarat leampensator is

onefipeadurententerand epertingsait iansniting.and saidiataiing frdjacent

g(z)al%\e(s;{aid disturber connector positioned adjacent to said victim
CONNECTOT to determine a total signal compensator, wherein said adjacent

disturber connectors comprise any connector within approximately two

inches of said.victim connector. 9. The method of.¢laim 8, further ,
comprié)ing re%ilgtiﬁnf%ggg f)rf;r?&%mti Y %ﬂ%ﬂi&%ﬁtéﬁﬁfﬁ%&%‘%h@%ensator 18
disturied ppicofdaidvdisterverconmetar Whetein said determining

comprises aggregating said at least one measurement to determine said

signal compensator. 10. The method of claim 9, wherein said signal
compefisator fidpresethtsiaofortypensatiohcloirther@ggeegade alien ctossialkator is
induc deé’ ﬂ js urber connector,.-39 1 Lt7YL) WISE 1 1. The method

%lf c%aalﬁm 8,}\/N erleql%&églavteo%gﬁéi%%%]lg\é?ncﬁgﬁégﬁjr represents a

compensation for the aggregate alien crosstalk induced by each said

disturbgr connegctor pesitioned adjacent to said victim connector. 12. The .
method of cla?r{n%, uBrt 8? c(;%?l@l%%lsﬁlhn r%ﬁle%jt%g(: LRt " ipe alien
olossiallgdfonprstgaid disturber pair of each said disturber connector

positio j id victim jack tg determine a total sjgnal :
Compen e i G pectr. wherein
tothpishsheocrepresempastompendationt fortivécaggregatetatien crosstalk

e, S D RIS o
Pirthec eBnptisint sintrslatiiil stidevistimpartef wroata network.

determining said signal compensator based on said at least one measurement;
and

repeating said transmitting and said obtaining for each said disturber connector
positioned adjacent to said victim connector to determine a total signal compensator,

wherein  said adjacent disturber connectors comprise any connector within

approximately two inches of said victim connector.

9. The method of claim 8, further comprising repeating said transmitting
and said obtaining for each said disturber pair of said disturber connector, wherein said
determining comprises aggregating said at least one measurement to determine said

signal compensator.

10. The method of claim 9, wherein said signal compensator represents a

compensation for the aggregate alien crosstalk induced by said disturber connector.
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15. A system for compensating for crosstalk of a connector, comprising: a

first signal compensator configured to compensate for intra-connector

crosstalk; and a second signal compensator configured to compensaté*‘f@rYD WISE
alien crosstalk from a number of adjacent connectors, wherein said

number of adjacent connectors includes any connector within

approximately two inches of said connector. 16. The system of claim 15, 7
nerenhsaid SURER Gt Aoy 0t foMAGGSr S dBE S SrRLFABEIFBFor Tepreserts
disturipengaics, Said becapgrsignal 4mneosalok bieing eonfigusech teid disturber
comg%nsate.%‘or aé]c st one of s |d.ntumber of disturber pairs. 17. The
SYEAY HP IR AVREFEIN S & SARBNL ERYISEI ¥ompensator is

configured to compensate for alien crosstalk generated by each of said

nur.nbelrg.f adﬂ%genqte&a%%ngf tc S 480 %llﬁ‘%grch\llrllggsi%gﬁrggga 1}48'[%21[] do{ransmitting
claim 15, wherein said second signal’compensator comptises conductive

slémentsditawinguifdnoexds ssid] cdisdubtivepelenoéntadieisdd cdisfigiveddennector

PIoyidea 2 ”c%!lfgo”‘;' %ir%%tti%l‘j"&%’&Segetﬁxf%’esa’"{gt%"S”r%{f&?i%a}a”éhsla ol 1
system of claim 15, wherein sald second signal compensator IS

configured to produce both inductive and capacitive coupling signals to
compeﬂ?ate f?lrles%ll%t%lé n 8%0 %f&ﬁjrk( ) g? Tﬂleelse\fﬁte@igf %T‘aﬁ“ g‘iShgflrther{lpensator
comprising a test assembly configured to measure said alien ¢ Sstalk
ipihgeetishy saidipestenofiadjtivenegmeatsctdisn2diotstel by stdneat dgimnch said
dRn HENELEOMPISING & NHIRELBESNIGIHSC Sﬁoﬁ%&a@'a %n‘%a&)h Mid vietim
said number of adjacent connectors from said connector. 22. The system
@ingledfArls, wherein said connector is oriented at a different angle than

each of said number of adjacent connectors. 23. The system of claim 15,
wherein said connector is staggered at a different depth in relation to

each of%aid lumbertrddfadent corhebesenmpariving systéating aldaastis part of a
wherein said connector is inverted in relation to each of said number of
adjacent connectors. 25. The system of claim 15, wherein said connector

is offset in relation to each of said number of adjacent connectors. 26.

The sygtem 0&@%@1&@0%5%%19%?%%%&%ﬁb@f %Sté‘n(ﬁ%mg@,o&mprising:

a first signal compensator configured to compensate for intra-connector
crosstalk; and

a second signal compensator configured to compensate for alien crosstalk from a
number of adjacent connectors, wherein said number of adjacent connectors includes

any connector within approximately two inches of said connector.

16. The system of claim 15, wherein said number of adjacent connectors
includes a number of disturber pairs, said second signal compensator being configured

to compensate for at least one of said number of disturber pairs.
17. The system of claim 15, wherein said second signal compensator is

configured to compensate for alien crosstalk generated by each of said number of

adjacent connectors.
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orthogonal plane with no more than one of 'said number of adjacent

connectors. -41 ]
LLOYD WISE

18. The system of claim 15, wherein said second signal compensator
comprises conductive elements of a circuit board, said conductive elements being

configured to provide a signal configured to compensate for said alien crosstalk.
19. The system of claim 15, wherein said second signal compensator is
configured to produce both inductive and capacitive coupling signals to compensate for

said alien crosstalk.

20. The system of claim 15, further comprising a test assembly configured to

measure said alien crosstalk induced by said number of adjacent connectors.

21. The system of claim 15, further comprising a number of shield structures

separating each of said number of adjacent connectors from said connector.

22, The system of claim 15, wherein said connector is oriented at a different

angle than each of said number of adjacent connectors.

23.  The system of claim 15, wherein said connector is staggered at a

different depth in relation to each of said number of adjacent connectors.

24, The system of claim 15, wherein said connector is inverted in relation to

each of said number of adjacent connectors.

25. The system of claim 15, wherein said connector is offset in relation to

each of said number of adjacent connectors.

26. The system of claim 15, wherein said connector shares a common

orthogonal plane with no more than one of said number of adjacent connectors.
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