METHODS ANDSYSTEMSFOR COVPENSATI NG FOR ALl EN CROSSTALK
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for mnimzing alien crosstal k between connectors.
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signal. The electromagnetic interference tends to emanate outwardly from a source

transmission signal and undesirably affect any sufficiently proximate transmission

signal. As a result, 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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proxi mte to one another to forma conveni ent

connection configuration, usually within the conpact
wGepasmes3dad t he connector. Wil e such conpact pP@I/US2005/005440
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d si.gnal s traveli vi.a a first copnector
€Htﬁspemg{]concr—:rn 1S one fggn of crosstaﬂk tﬁat 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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produce el ectromagnetic interference that couples to
hi gh- speed data signals traveling via an adj acent
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hi gh-speed transm ssion signals, t
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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types of connectors have shortcom ngs that make their

use undesirable in many communi cations systens, such
W@2005/M889¢0mruni ti es. For exanple, shiel ded conPEDUSI085/005440

exi st that may achi eve adequate |evels of isolation to

protect high-speed signal integrity, but these types
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SUMVARY OF THE | NVENTI ON [ 0011] The present invention

relates to nethods and systens for minimzing alien
crosstal k bet weenSUMMARYQF THEINVENTIQN the
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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.
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0012] Certain
enbodi nents of present nethods and systens will now be
waele®sosdved, by way of exanples, with referencePr€DUS1965/005440

acconpanyi ng drawi ngs, in which: [0013] Fig. 1 shows a
perspective view of a jack assenbly according to one
enbot]menFipnf2 shoevsi npanicctve V@G 1l thEifgmelarkhihesshild structure of
per.spective view of the franme and the shield structure
of'igily. 1. [0015] Fig. 3 is a perspective vi ew of a
second enbodi ment of the jack assenbly ofFig.
[ dO9BY] Fi §ig 4 ip & parspestivpeiaw ofa sdcend meadmtﬂnebﬂthe jack assembly
Szﬂfﬁﬁt ure according to the enbodi nent of Fig. 3.

Fig. 5 shows a perspective view of a third

ment_. of the jack assenbly of Fi [0018] Fig.
GTB&%’S %&’er%gm PGBDGES BEWAOLR @rl%ldsmré@r@r gcording to the

a%‘f&fﬁi { enmbodi ment shown in Fig. 5. [0019]
h Ilﬁglttg?geé]gpectlve view of a fourth enbodi ment of

ck sS 0020
Qrﬁ%ip cti DB VT Bt b Sipetiint SRRDe b dhisd cmtaientcof the Jack
tfa@s@ﬂhpdﬂr%nq shown in Fig. 7. [0021] Fig. 9 is a
perspective view of a fifth enbodi ment of the jack

S Pl ol GORRRL Ly 14 SPPRIRC e o

1.enilﬁ>ﬂﬁﬁ§ntl§h@wniﬁlFig35a per spective view of a seventh
enbodi nent of the jack assenbly of Fig. 1. [0024] Fig.

12{00 nop%ev @Qrgéﬁg@éﬁv\eenéw 8ia %uﬁm&nb@cﬁﬁleﬁﬁéﬁﬁpha)ek%semb1y
025] Fig. 13 is a per spective view on

peﬂ% &lig. HaV| ng multiple jack assenblies of Fig. 12.
[0026] Fig. 14 is another perspective view of the
pd06e20]of Figy.8 i8.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.

[0029] Fig. 16A is a perspective view of a shielded termination cap.



[0027] Fig. 15A is a perspective view of a jack having
shi el ded surfaces. [0028] Fig. 15B is another
w@erspg3vvo ve view of the jack of Fig. 15A [ 00RCI/UF10g5/005440

16A is a perspective view of a shielded term nation
cap.[0030] Fig. 16B is another perspective view of the
shi0esejed Feg. moBalsi btheapeispedtiveg vidvd AL thed€iBdded t@midation cap of
i's an%erspectlve vi ew of an enbodi nent of a jack
as g W|th adj acent jacks positioned at different

8I es Wth respect to a surface of the jack assenbly.

d0831] Fi §ig. 1§As apesppetiepacwiof en\mrdwduﬁelamfeambdd asrsembly with

qﬂ?aéﬁli‘?i‘a R peneots ' Podisbliats bAGRBRE & PRBeF e jac

aSgﬁg@JHﬂﬂy, [0033] Fig. 18B is a side-view of conductors
of the staggered jacks of Fig. 18A. [0034] Fig. 18C

J ac ]a t Fkg\{gg\gﬁgfpfz%gg%tﬁggﬁéw B?é;erggoalﬁl%ren?é e@?f& g%embly with

vw&lyuceiﬁt ke ptsiideredndt differ@ni aqkhﬁﬁﬁtﬁnﬁélspecv\ﬂtd Ia @(ﬂfaa@ ®fthe jack
Jacks offset fromone another. [0036] Fig 19B is a
siaeBlEw of conductors of the jack assenbly of Fig.
19Aﬂlf[d0037 Fig. 19C shows a front-view of the

cdididt or E1mf 8Biiga sidemiew 0H@8idustors. of tEstaggeaaed jacks of Fig. 18A.
front-view of anot her enbodi nent of the jack assenbly
of[0634]. 1Pk 18Q0IBjvsF ehp- 1Sk dfsha conduttoryiofwh®ktaggered jacks of
anot her enbodi ment of the jack assenbly of Fig. 19D.

[ ﬂOI]SBFi g. 20Ais a perspective view of an enbodi nent

of a jack assenbly with adjacent jacks inverted with

r d9pEt t BigoBAdnaphespect]vede ofigemb@Binentofs ek eisembly with

of .con ctor of . t he assenbly of Fig. 20A. [0042]
Flaéljac?&f Ftojmm\?Plé\ﬂP ®%t he conductors of Fig. 20B.
[0043 Fig. 20D is a front-view of pins of vertically

Q}f]d IO Isarddesvisheofopndustory agtb@wv& seablyed Flg 19A.
[0044 F| g. 21 is a block diagramof an enbodi nent of
a [PBER asEendP§ shows aswni-viedetidhniamdngtosd ofdigctBdst al k
bet ween jacks.[0045] Fig. 22 is a block diagramof a
t §8038}sseRty. Y9Ddk adedresvigw ol @ndthéresinbodiment of the jack assembly of

Fig. 19A.

[0039] 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 with 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.



crosstal k between adj acent jacks. [0046] Fig. 23
illustrates an exanpl e signal conpensation schene for

w@eeospeswat i ng for alien crosstal k between two BOI/HSMNE/005440

jacks. [0047] Fig. 24 illustrates an exanpl e signa
conpensati on schenme for conpensating for crosstalk

i ni0OdBlal tHig.a23 acla. bIDEK Alidgdrhin DHSERER TAdsEBinbly. for determining alien
| NT | ON AND DEFI NI TI ONS [ 0048] The present

i riresstals hetween pdiacent jasks.hods and systems for

m nim zing alien crosstal k between connectors.

Spkoo#6l; cal%llg;, 28héllyatrates dsnawaamsplst eignal e¢canpensaion scheme for

i solation.a onpensat.i techni ques for. m nimzing

L roafppSility ARERROREY BankEt Pt diGnt Bos 1

hi gh-speed . data cabling. [0049] Throughout the |

de@&ﬁ'ﬁed é%cr?ﬂptlﬁllbﬁﬁraé?ﬁd ap h exgpalensigngh ecqrapengation  scheme  for
"C y od y to be under st ood
broagi3£§g%§§€aﬁ§%ﬂgﬁpgﬁéﬁggﬁgg%viding an el ectrica
connecti on between conductors used for the

transm ssion of data signals. A jack can include but

is not limted to a pERIWIL FPDHESKIGPITGN 2 plug and a
nunber of insul ation displacenent contacts (I1DC) for

r deei vi NTRODUGELONtANDIERINTIIQNSf a data cable's

tw d pairs. The.jac rovj des an,electrical
cONABE; Dnsirascan 1 E8liphedileS T BRuSLORR sFrs dpr pripimizing
S OfieR lorodsflobdtwE e BNt [ feciiRha (B nieRSds Rl Is9teMS delate to
the clains, reference is made to iSolation and

c ofglatieratand ncanesinsdtipue techuiqued formrinznimgizialgi elen crosstalk between
crosstal k.. An isglatjon technique is meant to be
rPEPES Sobis A0 g SR LGBREET ot hod ¢ hat t ends

to isolate connectors to prevent or at |east reduce

t N804 ectlirqughputy rBe afptaied r desstiplion gankrthe e@laps.orfe  terms
Corc‘:ﬁﬁﬁéc%r” Qﬂ& « k’ag%g nggntCtB %ﬁg{dgfosao@r%gg@grbgga&gg@echanism for

technique is ant e un
sybedingr anngltdidchltdoabedtion dgtwna@dindsdton 1dad dorSthe @dhsthsion of
conpensate for the coupling effects of alien crosstalk

f rdsia sigBtlhe Pek st insfudeTig ippelslimitedria mseekeh for receiving a plug

SYy. t ' ' r of
a0 L A RO Py e
efdondiicoBf ofila dataccaigsatvdistoét pEBN CTHENGkOpfovides an electrical

| SOLATION VIEWS A. _Shield Views
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.



[0051] Referring nowto the drawings, Fig. 1 shows a

perspective view of a jack assenbly 100 according to
woep@sesdsodi ment of the invention. The jack assethiUg2009@5440

can include a frame 110 and a shield structure 120.

The frame 110 forns a nunber of jack receptacles 130

f OIL. r eCSOLATIOACKEEWSS. The shield structure 120 nay
i ncl ude a nunber of shield sections 140, which are

preferaRly pSgieid P63 to separate (i.e., isolate) the
recei ved j acks 135 from one anot her Such a

Po@'()gi]om W96k tQ 'tlggecg’neiw%l n?‘ha/ ersf?ctlgﬁ Vaet\?&l;] 5fa jack

ks 135, ese i

j easkemBIg5100] &QSﬂl]mgThﬁoﬁd allﬂiBodd&nt Sf gNfnvestied The jack assembly
recei ve and support a nunber of the jacks 135

SpH0 ganctcfuge & frame 14 fendnsiisk stockre 0] Ze frame 110 forms a

i T Ry ST

suﬁpp liicltideea meadiey eﬁ shietikseclidhs 140 fwmﬂ PO P dfe1anE szliwoned to
jack receptacles 130 shown in Fig. 1 conprise walls

f ORIl G fisadlue) qhgrreqe@@é, jeelsgl AShigomamr anethsr. Such a positioning
Pr t ] nd th S

arlgefl R‘{u%ﬁ}rzgn %n © k:ocegsgé Ihg Ijac#gq é?, egecacr@l}#@%gre%ac? acently
ofpcsﬁicﬁlleﬂmkgliﬁS |n position. [0053] The franme 110 is

not limted to a specific shape or structure. The

fre052/110 T9R MR ﬁO‘ﬁ@EbrﬁiQﬁr&Ltoq‘e@& d & %ﬁ%%fu%ef 8fhe jacks

as the frame 110 can house the Jac s 135.
1113850f Sgecfically,abenfirineel Occahdorpltie @ck treceptables 130 for housmg the

g e RE Ee M %qle‘éra@ 5 30 hoal T Sapehiopaietly support
SofE r&Redi MtBS% f nt Jgrh Sﬁ?etﬁglf*l}’ r%@&?&@ ?%i}ggvn in Fig. 1

beIOW|IIutrate dif apes "o rame
[ CoBrisAsvallsaferming cﬁflf@es Yor tdeeivingathe jadie t3n Prefemably, the jack

nmountin uct pres. 160 nounting the fra 110 to
o TEPSRATIES Hﬂ %Cﬂ #ﬁg ar?oa%m@e%t@ﬁﬂmhapg to grpmpgie secure
F'Iﬂru51%g'o@‘§£1k1?a‘(;ckgf13§Ih{;a&&tf receiving a screw or other

obj ect “capab e frane 110 to a support

t he d .be con ure
SRS 007 P B3R e ST e o
candushdes daﬁe@tdi&ﬁffermeshhﬁwsoll&aig £8Re fRAB1UA® can house the jacks
i nsul ati on di spl acenent contact towers 150

( hléﬁel Rag figme" t19eofi g d cvepsises @ froapiatendi wghet reprhodiments, the

k f the, | t hat
r ecel vzl(gn é‘g’g)gtgah%ﬁ?d %%gfeé@y fglé are ‘éfgtht gg‘tr Ss\tiﬁu?ti?ﬂ??g such as a patch
| rpanblat SaneogaAbtiNeSts Off heGadt Qssefbln 200 MifREseINEMBwI Mlustrate

Fldg , the jack 135 al so
fferent 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.

[0055] 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

-8-



i ncl udes a socket 155 (see Fig. 12) having conductors

for receiving and establishing electrical contact with
w@2bk08po0The 1 DC s and the socket 155 conduct oPGT/US20051@05440
jack 135 are electrically connected to each other by

the jack 135. Accordingly, the jack 135 can establish
antheliesdated adbnduotoneocf 4 cabld e%hb@fghtﬂtﬁ sk®wmgl ugthr $, tﬁe jack 135 also
recej ved by .the_l s.and the plug received by the o
G oebtios 880ckeh 130 e Bifbadh hPb CORNEITRER reerting and establishing

L: dri \ n - .
COPRAE S R AEINET RSB i B R B0t B e
shtif areledeqnisllyi conaettécbiol saoh atier bhehagicrRasst A@@Kﬁn%?»ﬁthe jack

er, thereby mnimzing alien crosstal

f anaqt :
bgf%g%qle?%gﬁﬁgj aRcelpiiripal deanertion beswesmolhe condimters regeived by the

th [ : sitione ef.ween the
S P R R I B RP L RS SRR BB, 0 ook 139
126mgses actaotenanigd juckiyRY), sbcht dsenSi-¢3 or RE4B iaRSaddO.

The shield sections 140 can be positioned between the
adjoasent jekshidld SstrcRPS b0 RehiRI 8O /pbsitibi&d %@liﬁh&? the adjacent
structure 120 isolates the IDC s of "'the jack 135 from

t hiecksD@5sfrern oan anetheis Sierdby minsnizingwditnjcacdstall@betwn the adjacent

or AR B0 BECBPv et iR sriAle Siotiizc it Ty Papfioned between
| Dfe Sad@icehih fucReli136€ nSpée?ﬁéﬁﬂPrlﬁgb shiBldFbuctdre fhfﬁ)te n%?'e{ﬁl:ﬂlde any

structure 120 includes shield sections 140 tha (
poyinthes mfdthiseshigld rsectiens| DID. s Tk stieldasticicent 49 ask e positioned
A B ABOEHHA T fon to 1 ool ate t he ad acont
LBlSHS ¢ Brefersebgnte Ehisld FeicapICares alep jhe ROCKant thesjack 135
oL EDLIAD B IE oIS e I i i

j ath&liddTréssoik dne @anadthatvise] &a8lbetenséind@hétors received by the
strucgture 120, ingludiqg the shield sections 140, nay )
bd DL o dheadincenyiasks 4351 By Bigt 1sthgphicld stsuctiiecl, includes shield

a i jelgstruct ur.e 120

g 02, 50 Ak ORI GE DB DI SR i ks 135, e
] ahiedd dBFctured20 sheutd cempiifeshapésednd Batetislt Wiz fiddBon to isolate the
i ncluding the shield sections 140, may be thick to

bediasent idgisat 3. t Resferaplicdsshjeld Reudtes. 128 exdendattd wehejght that is
@ﬁbsctgﬂtf‘a!llgl fht rsuﬁqtgeuafseorllﬁighgra{ﬁaﬁ? ghé ?1'}3%%1{ Sjl{;' glleg%ﬁstr ggilc e’lghis helps

t
purposes, “so long as t Shie

alredurecilios stodbiklk BysepaganigithelID3HaPBS jatks 188 fivhi Slethnother.
structure 120, Fig. 1 illustrates generally pl anar

fﬂg@%ﬂg a?rgtniﬂial %ﬁtﬁtl)dl@f?u&ﬁﬁeem, NECIRNRY the QMlefd StifoRE Q46 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

-9-



separate the adjacent jacks 135. O her enbodi nents
di scussed bel ow show some ofthe alternative

w@oovkiogpe@t i ons of the shield structure 120 the€T/T82005/005440

mnimze alien crosstal k between the adjacent jacks
135. [0059] As shown in Fig. 1, the shield structure
12thecdteringivt i coafign@tibhe of KanEhidiliGstrubtire €26 tAAtCcant Afhimize alien
shi eId tructure 120 may be rmanently part of the
fr%ﬁ?és 3l pelyyrondhe adiaceaiurgks ]fgm the frame 110 to
arate the received jacks 135. In one enbodinent,
E)0§ﬂ] el dd\sshayat or Bigl 20 ttmwdn@ltieztrtmiamslmmamrbe fiwdnedhe frame

i a T ER Aaple e S bt 2D ey TR 6eRanepty part of the frame
Sepgy ﬁi@eﬁtérﬁlﬁvbiiﬁfr&h%ﬁ@ frhi@, 11@% ssﬁat*atte Y 26eil0d PRks 135. In one
fixed to the frane 0O by sone form of securing

rre@hbfmlmﬁnt shecshield Sa‘usimathZO sndribehfeams i 0 bre forined from a unitary

AT el S S I
of frbieths Maghed] £5, 'HAE b L%&ptdaﬁ@ f4b$ 6 aReah P IQ@t@' dome form of

bel ow. [0060] Beécause the shield structure 12
phsns;un@g Inyecwpamasech he aashapddnnejhaviss. 136, 0othdr erabodiments, the

or S e 30N eans B Shnaried B e rke b caamples OF differen
' Séﬂn@itghﬁhrt‘ioﬁi of A€ sﬁi‘él@éiﬁﬁ{furé @?d(a?rejd?’s%usgea% 38L& beiow.

structure 120 shoul d conprise a conductive materl al

@b 6]” nCtEeQQlfSet t?ts os@x?etlﬁ Léfr{lctﬁfe E}(g‘ Cg}l ﬁ)%é/gla% S%Raﬁ%e the adjacent

ctrical omt

i ryabksdlm it JSE&l @l@tbl Qldcﬂrg:aﬁy GRS tied a@almcﬁtlﬁ j&0keSISEHrdim onB another.
ot her words, the conductive material of the shield

st Fudiely daciblates thsypleciiop] isolationcoio the pdiapersaipeksed3s, the shield
be&%ﬁﬁ] tlas Sﬁg‘iﬂac Sprisgcak gOﬂ]GlﬁgthJ 88.?6} &1 Il ﬁ:lHCr%?Olfllgho VO%StI'UCt or

material can conpri

f ominimb@tthdfbwoftelectidal Bigasls awhe Rofl t@éﬁﬁﬁbﬁded-@hﬂls including the
mat erj.al may include any conductive material,
| rfoupng, glgmlﬁ ofglien icrassiatk. t b ethewprdsc Svpmndu@tm materlal of the

COMELIE, AT S35 DR g o BT

se@dsi ons 140, such as netal - based nenbers, positioned
to separate the adjacent jacks 135. The conductive

al t
TV OEHIE]  TRE cRSIHTE aRil B SRR drn brip R tfion form
stth@tcha]petolﬁﬁmmﬁm akqr atyosstadkc CHid mgtenial ntag iaplpkde edy tconductive
type f plastic.

?GB%%P E(ar ﬁrlg gtr I§‘ta"{' U’E‘ttﬁ 20 %%@%%PEW@P &anductive paints, inks,
C%auggmyse #beeRRhSle! RIS SRR | AP oA ARMR! donductive shield

hout making the shiel'd structure 12 uct
stStectmns rld0, dooh as metal-based members, positioned to separate the adjacent Jjacks
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-



exanpl e, the shield structure 120 can include a
non-conductive material, such as a resinous or plastic

woraiosns®hg which is inpregnated with conducti VECT/US2005/005440

el enents. The conductive el enments may include but are
not limted to conductive carbon | oads, stai nl ess stee

fi bieirdess steel ibarpheices-spirnss, Mdplakdirads . Thh®nductive elements can
conductjve el ements can_be positioned such that the )
shPgIRps¥ongd shsle thas the shirdd styeimrc 2V ds nmphicendieqtiys. This helps

0 A Y SRS 08 SR B Nl 0. o

be cpaiuictive Blthentst shoaltf be Goeitionéle REht suffiiesl 8¢dsiy 8l diSipt alien

crosstal k between a%,acent jacks 135. [0063] O her

meFfipsstalkdetyere adicrntdaeksi§fy 100 may i ncl ude the

conductive material to help isolate the jacks 135. For
HB6BE, tQber membets) Of dlzenjaick cissedebly HOO coay tedliidee the conductive

ex

| di [ d.b he jack.
N T T TN
t NorffabEis bleRnftBt B bAlenfHodihiét SABLEISEIAG! tHe€jadR U 35Sincludes

not grounded. An ungrounded conductive shi eld
st eensiugiiee th2@riglan function to block or at |east
di srupt alien crosstal k signals. Further, unlike

| e[0PoH}y stHrefectblysthd cuintiiciBlei mbwedl ealhd Blield Bgucture 120 is not
conductive materials of the shield structure 120 can

be8WUaees. st HngteRndgdhesndyeliveothiqld seueterenk2Ongap) function to block or

ca ' : r d. i | . .

R ngED MRETRRL R UE Pl SR R iy gt v
126hielded catdingf ¢het dvadactiacenterinBfshd Shieldfl strliRelit d2dedn be sized
cabl i ngﬁstgst ens, which nmake up a substantial part of

defhichyBa thanip mgt Brpduesrbarntdsheangeitances whemaot giguodesdeBy being

shj I I void ny.. of e .

ool o SR SRRl ADVRENARE n e e
shadjhabatljackhbl 3N snshictdad daBlihg gy diend, RehiglohRRE lupla sibstantial part
hazardous effects of a faulty qr ound connecti on. ‘
[ obbplavse cARling eitemse feusequratiathe ungtosnded sirieldshetuee 120 is

StLEt 5\%# ?r%;]l? g)@ ftltPee cc?slts? %%ﬁ%e%%lagé tllag'sge!sghgtﬁagg lijrﬁlréret:ntg L%l(t) a shielded

[
t hey do no rfere wt a

t r eabding tdyednyiiaclubilg Gk potddfallyFizaedaRPifsctd € S Mh@hd ground
structure 120 may include an insulator to prevent its

cofftiE¢tioRe materials from making el ectrical contact
with any conductors associated with the jacks 135. The
i nO63t or Fustheh ehapphiledivovmatetihls afotidushicMestnmt@ei HOs can be

LR A ST T N A ——

bevig Rl jagies 133. R XRRPIC e \eRidMRE Rt S 20 15! MOHBY af 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-



spray-on material. \Wen applied, the insulator is
hel pful for preventing the conductors of an attached

w@ aisesIorom i nadvertently shorting via the shiBCTUS2005/005440

structure 120. This is especially beneficial when the
| DC towers 150 of one jack 135 are positioned

Pr {0066Rt e Fiathef@hd EXGeldavRetire PR Ay 3R pRditidaedbr k@%Bd to keep its
135.[0066] Further, the shield structure 120 may be
posPrdusHerimateriglslesiricadlyiealpted t Forowes,ithe shieldstiuatuge 120 can

el i C ...50| at ed. [ a , e shield .. .

ot FEb{deriBle YR BhGE 1 CormERREY fou ol BEuuh GhE adingent jacks 135
c onfithgut eebttienlllyl donbekiteedbling @ oAdlicd6s Mat hRCdehndct&d to the IDC’s of
wi t hout electrically contacting cabling conductors

t hihe jagks 188nnected to the IDC s of the jacks 135.
[0067] Fig. 2 shows a perspective view of the frane
11[(00afAH t HEgshslmivg ssparspectivevid@0ofahe Fage 110 aA8 tishshield structure

i n_Fj 2, the shield_structure 120 can_be permanently

fi %&gﬁ Kt h-eZF SBen im Biga pfhg 8 ightstagaye 412G e brpermapently fixed
11 i {1 j :
Acg)ot?g if%glféy%l t Ee %ﬁ%nel 5 g{f?ﬁgt@&rgra@g8?p§?g%§ﬁ?%%ﬁe?notheJ ack
sepaeptacdes h30.] Ackardihglhy, whreshi¢li etrpetokes 1 ABE positionbe enseparate the
recejv by the jack receptacles 130, The shield

st 6 Efwhon bl k%ﬁmvgfbe% rfi?eavsg &% thejckdpeepfagles 130. The
segfiélaNGrutffe 120 @h@@ﬁ 2“?3?% I GRGds )f(bﬂr 3AR1d Sections 149, and each

positioned between t acent Jack receptacles
[ OsH6@H sd¢teonf Ianepdstfiored desidealthle sdjacent jack réc2ptaslzoWsO.i n
Fig. 2 can be conveniently installed in a data network

t o[068LICE Tel GAmEr OE® tadkiK shi€Me BrridtudN 1261 shbwAd il 3@ 2 can be
network. For exanple, the frame 110 can be easily o
s utsYeRighdy instailod I aaty neleysire jeredieccaisnaresstads, epeminl an existing

th rovidi ng th ield s cture 120 between.the
coFERERERG Finchalle Wit Telnes HEEHETR. FB0aBiotEREd §° already
| sdeplPRAsReAE oV AL thdelse pRviliREAIRAITBIAL stk kb1 €20 bet
jacﬁEJ assenb@ﬁl/ 100 _gf Fi g. 1].§yeg'he jack assenbly 100-1 ehveen
s hibaongeckirg of B ¢xigingdiaéa retwhikel d structure 120-1. The
shield structure 120-1 includes the features of the

shjoeb9] st g t3uis @ ptPectivd View bhesedond letibedindend ufrthejadk assembly
out er ield sections 340 positioned along the outer
ed@sofiﬁgt e T}C’lam apspinbly 1901 leshewinga Higck @clusiss arshipld structure

al {gpn;c HRC e
AL TR RRRRE 206 Dl SRURRABRLRINRL ld Bt 120
s eantdi forther3d€ludesn manbeatof otifee shialdlssctical 30 polidop@rdong the outer
assenbl 00-1 froma {Pﬁ crosstal k generated by

extigFhar hadeks d4p> 4a jsla the faeks 435 &iomn plien cugsslelk genprated by
poUP TR RElRE SEHEIFCH f et 00; o BRI I e ghig getion
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-



jack assenbly 100-1 are of particular concern. In Fig.

3, the outer shield sections 340 are positioned al ong
weamk/ogaever edge of the jacks 135, form ng a pRCT/DE1085/005440

of outer shield sections 340 about the jacks 135. The

outer shield sections 340 should format |east a

patot thel shieldi seeticlis AO W th&@hjerL kuddfe: 120)0iABldmgdthedconductive

provi des a perspecti ve view of the shield structure

12materigk thet mctionstp ebencs plieprgrasstalsect i ons 340 i ncl ude

the sane features described above in relationto the

shi087t] sedtig.ohsshos#@ dfpetspectbiei ebw of muthindr emb@lment of the jack

DR I G B St Sebep s gy L ncitdes a shild
pestaRaRE 190- 2’1&%6& bétw‘é@ﬁ 'E]& j%@ip?&! R}S%@fes Q%Ottg%egﬁﬁng the received
assenbly 100 of Fig. 1 a jack

108cks 1h5t The smwsstwcﬁtre - Zsumq}adelsrthe et fenmer bbthe shicld

rciBiengn 1Dk B! SRR uRdH St devtRa BoGophizued o fitingly
| neduptes b3l t%%]ld%%t% L ofifdCerd ?é&és;bg; []sbg&elwcguy, the shield

120. "Further, the shie structure
c osifucture elP0ED ifictiutésn ghiyldc saepibes tld0iZheoffigred 1d Ofatiditate an easy

separate the adjacent . jacks 135. Specificall t he
SPSrRo8 pudlEr Pl S50 b ARER sragves & buten Sieadiol3.
configured to facilitate an easy insertion and/or

r ef¥8VAl  ofThersbieddh seatigns d 4Qrtcan @eﬁzmngedam widsnvariesy of ways such
| AECE e b 5Ol & SR TNl SetiB i as. s

flsthbwlﬁginYFigOlﬂQHﬁél shizld @@ctfoh’slmﬁOJQlQaﬁlfb@ RARA" RigthkNBy a joining
jacks 135. As shown in Fig. 5, the shield sections

140emberahl Opwich dhai dlep %@@étsﬁ@mnmﬂ&zj asidrthe pinigtraemEr 10 form a
nﬁe}aﬂg%gg%ealg{rﬁ&g sections 140-2 and the joining

rma gener ally U-shaped structure. [0073]

TDS |n| nmenher 510 cang si ze.that provides

Blﬁﬂ i JOYRE dMeRbSHe PRY Fizgethef gHevidapap optimal
SQI&‘[Q@‘: Eé@@eéﬂh@lsﬁwﬂ §ééﬁ5ﬁ'sr ?4012@0 %he&efﬂe %ﬁel@. s'iﬁibfé]lgé ¥20-2 can be
coupl ed between the jack receptacles ig. IS a

peitspglytdovpledi tetwedn thb @aaklme&ptthddsrlﬁﬂt u]i"lg 6208 Derspbetive view of

t dj st ance (d).be the shield sections is
RE? éh{%ﬁ fbmﬁredﬂgq énwger(edsheéﬁ%m& rheb¥ e theyihigld ections is
S t C
; glﬁﬁll%%tgﬁ V\ﬁ%ndlgﬁﬁ%@g*) asﬁg{ﬂl&ioc{/ol d'n?f\ggcﬁaal %ﬂ;@f{ iagt?%eeey}ﬁe adjacent
shaeld tbceptncles U3 % Tﬂéjﬁnln@()ﬁiﬂlj)er'ﬁ’i@ aAto plodtidet Istabdility @o the shield
120 2 Sh?fd)g i nclude a structure and/or aperture for
SUHPURY the frame 110. As shown in Fig. 6, the

shleld sections 140-2 can include
[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
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coupling apertures 620 for coupling to the frame 110.
When the shield sections 140- 2 are spaced apart by

wo b@sogseel fi ¢ di stance (d), the coupling apertRPCEESBRT005440
are configured to receive conplinentary protrusions of
the frame 110 to fix the shield structure 120-2 at a
P@&debtaeles 180 waet tHalp evhadjtae siiéldj sankture t2pLds hre #s {3l orientation,
The shield sections 140-2 in conbinafion wt ﬁ b
j cheanegturasHB0arshigsesisty engagarRens Bith HBGIF fagng male memoers.
characteristics. Accordingly, in sonme enbodi nents, the
sHj0e15] st Fuchar es 5ROwR in Figohs thgushéald tsectionspl4Q-2 gy include a
the frame 110 gt a S|t t he .adj t
| alowed apraoneSo SoliSis e URE Dy 8t BGR shietd structure
SULYSE {'1he #aRie2 108 Sp@cﬂftcﬁl}f iRadlopyd &xitdndidn0dB0 it Renfigured to help
apértures 620 are brased I'ito engagement with their
methé sigelﬂedeetlomsmﬁl@% corhip@¥ Kigether ahhe, shigld siaeirg F20=2 gnoves into

, th hi 0- d |
e)ao(g],t,lz)pg?llc ng Lions ﬂil‘b( (gﬁhg%ﬁe?l%a %s%'n agi b%otﬁg{f % ﬁxt e shield
t Neushikel §'f6 Hl‘étﬁ‘cfn?e ﬂﬂpsozloﬁg)ast e shicRh@ruthle 120-2 is pos1t1oned to

Specifica , the sloped extension 630 is configured
terﬂhi;ethdmdjadranejmtkséﬁﬁom&llmdloothetonpact t oget her as
the shield structure 120-2 noves into position to

cqepte t oThbesHislametrdctle QORI cmdjeamoﬁﬁglredmtobeema;d various
toflxthe shield structure 1202 frarre 110 %)02 b
| omgngemente of pdia¢ant sacks, é%%rEorlezemQ % Ehepfg’éﬁ? ¢ SEhehre [g0-2 may be

OB BT RcHS 35n40 Tty e i

S efgfigse140a7 Irﬁwﬁa@ﬂélamg@ ﬁmﬁtamscﬁnda&épata&:nﬂle j fauk k8535 1nto two
For exanple, the shield structure 120-

combasgul sltllelds@&apm 03 ineli e ROISTEE fortis ejtiag,aApmber of the
e ial {i] E? t{ogle§4;).i Al Lyt 1%61318 h§ eligls %ﬁ@%ﬁﬂﬁefc@l%g e §}Héld sections

axl s an §eparate t our jaC S

13{110‘ héh Liket ahe a&lelah gecsibhe! TH0s eati | glosg 14 0se2ond caxiglegenerally
slots 640 for receiving a number of the Shlg
sep,ettpmdscuiamo thes fishowis sueh tiagy thegshield gectiogad If each of the two

gg%r%ll v erfi Elogeirf){ﬂ%lt%gstﬁg tjéc%]%ﬁ‘n% Sct(ﬁ%ﬁratnﬂat OEI‘P:F eaMoBintknts of the

ong-a Sseco I'S genera

PesRaRdirGstuAy 12002 the bé ket tofmpa&a&mfferbh‘aﬁumbms shaghements of
sections 140 half each of the two areas, thereby

s ephizceni jagks W fremione p8ethpint 0 quadrants. O her
enbodi ments of the shield structure 120-2 can be used
t o[09e PRI atRig.dl fsfaepesiectiverniewsofarforrth ampedimneng obthe jack assembly

adj acent. jacks 1 from on not her . .1 0077 [ AR .
2 W& Gt - Sho sk eorerply S1-ERRGWB GHF Fencnalpdgignynde of sield
ﬁﬁﬂf@&ﬁés] 196 3%0 filded to 1-5@36 k%ﬁcﬁ%é’@j’ﬂ%!kk’ 1380- "Ifhessih@am structure

Incl'udes a nunber of shield structures 120-3

pom-s eag be tixetlyadcapkedtth éhe jocleil ¥ dr jeaibikgackaseeptide 130 such that

> hlth?al s?ne?ctl gtglgctulljrre 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.

-14-



120-3 can be fixedly coupled to the jack 135 or to the

jack receptacle 130 such that the shield structure
wa2@s588300 ns a perinmeter about the jack 135. |PCHUSR007005440

the shield structure 120-3 forns a perineter about the

| ateral sides of the jack 135, and is thereby

pofa78pnedFi o8 dbéwas prrdpastivettiew dfahéd shieldr tastiat K203 of Fig. 7.
the lateral sides of the jack 135. \Wen the adjacent

j adRe shipll giractirec h2G-P (shewnvint Rigt Recashinsluglest mypbar of the shield
129e'c%on% EE%ZF%:%g ct%hg%g%ﬁ S f%tzlg)ét‘gvg?irg ﬂ'}lég%fja%ll% Ez?cks 135 when the

crossta [acent |

entiddidsentiarof206hes skitRindd absud ehejack 134)tRerelsPi¥Blatihg the adjacent
which wll be discussed bel ow, formonly aﬁﬁrtlal _
pelicket 3} framqume anater. JaFigas thosnedj sppefurel h3rehades two shield

pe ' [ shj el d struct 120-3 of Fig.
DRSS o 10 S0 SRl B ARty St ey
i nedrufiealang) upiisite @fdet BE tiehyaet U35 eptdf@ably 1t shitdd séi®ns 140 are
configured to fit between the adjacent jacks 135 when

t heositigned @lapgthe sidesofithe izrki I3 Sgwxingi the HIC 4owens 15Rdo obstruct the
' ' ipg. t dj t jacks 135
§ rfend S BREte) BEIDER S ATKTERG ol Plct ur e

120-3 i nclyd t hi el d ti 140 d L
2 T S L D BSEEE AL e
theyo cay owiRiP Re. ORRGHobik: §Hé§:§io4f8éachrﬁ ﬂh@%&g%gctions 140 is

Preferably, the shiel'd section are positione
al gteghedio tsiodbisldmentbers Ok TheShishl/mambelse84DB&tendweiay from the

e SRS 1 B b BTt 8 B2 fnd B e
149680 106 Jubh Hed thoIebNBlc1®nsile @4@%@%&%@@@3@?? to each

shown in Fig. 8, opposite edges of eac
seethemarsl sepdrated tgt dppedrachatety thedersdth of thenshidié sact®AA40. The two

The .shi el d S, 840 extend fromthe shield i
R eyt :"irﬁl rere_@%qﬁsff%@’iuﬁ?dp@ﬁ 810 ovicgba ppositely
Pl it sot thgt \%Hérﬁﬂ())lgc&ﬁ%tx't Rpea%ﬁ Qe e %lFl@Td hBELENRA0 of a first of
shield nenbers 8 are generally parallel to each

ot the shizhidses s BtOechulples ap pitcostiietd nednybetrd1840 engisécontl dfhiee shield
d sectiqn 140, The ield sections 140 with

shi e]. t S )
t hSé*FLOffSels“ ecty s@mﬂm@oﬁ%ﬁ@ rgoian @iy chgpeskshield structure 120-

0 ' rge h t C

SPGB I 2D 1 OEPLRLARE 00yt B o p
s ebei emsbelobMibuedoiocrma penmesdri abodt time ks 53?4Dh@f)er&neter of the
seco of the leld sectigns 140. This configuration .

7 GERRY pieetiig e B Toal S st i asond AR eie A g the jack
< . ; i | e -

28] OfeF oS8 A0 s S o UGty s
f dong as the shizkt grucabve 120-8Hermsex $hidldmg pEhigneperabowd the jaok 135 that

the shield struyct l,ire 120- 3 shoul d be configured to fit
arGOHPTS R IIEFC e FERS3YE t he j ack

[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-



135. Ot her enbodi nents of the shield structure 120-3
can be shaped differently, so long as the shield

W@ 200808399€@ 120-3 fornms a shielding perineter aPOUUS1I00&005440

jack 135 that functions to minimze alien crosstalk.
[0080] The shield nenbers 840 may include any of the
f edticludes: nlirsle 9 edulingvipeitires @58 icoffigired td eeceivieel ebmplementary

sections 140. For exanple, the shield nenbers 840

s hBiRtsioncofuthe jack dAduet ofv themagle reeeptacls 13(hs tinukigi Sg the shield
al j 0 o) in &g 8, .the i el .
rreir?‘gglrb?%}gb arréa%h b@élgggi {0 SQUPIS, APIIER, eg@m nlﬂurrtqebcopposnely
t opesittortdGhird hieenbeacdd0ldHouldbd Rfardied bl dstasdeOsntiatike to the
near the corner IDC s of the jack 135. [0081] The

shf@Ipding eperédrey weaiymedhe piptiupienside any nechani sm f or
coupling to the jack 135 or the jack receptacle 130.
Fol008%hnp| e shirdd strictig K0r3icaube co2lipBednfon easy umbéalkation about

2 TEmbrEhan By st Gerrc spienied; ok 16 s of ghe Fk 135, For
] a@)&n{rﬂ&ﬁﬁ%ﬁﬁélﬁ sﬂrgé)cure: 12053 gF Fig, 8 'ir{b?uagg @b ﬂaﬁ@ﬂg@{ SarPcoupled

each i'nclude two coupling apertures 0. Furt
optedhe iaskyl 3pogithoud hedng b bé didodahseidiéf theatidathet eable up to the

ek 550 TRl B ShRD SROTG S0k S BogBYY PR @ the jacks
St {3 b ERisdrd cablERNsREKONAL gsﬂé%ﬁ iﬁ%igaﬁ?ﬁle shield structure 120-3

instal |l ati on about” t'he jack 135, even en a cable 1Is

c ofomas it teastoonerecdSDEE0 d6r tebe vingakeabBSthaForay deantfableed to the jack
thﬁﬁshi eld structure 120-3 of Fig. 8 includes two
hatves that can be coupled to the jack 135, w thout

havingkto be slid fromthe end of the attached cable
upl0083k he Thgshicidmembrs &dlaea inglhde biackets 820 that wre eonfigured to

1 ; ' i Ll ed op the j.geks, 135 of . .
< a5 (ol ALY L 0Bl A B AL gl i i s,
s hbretlbts§ TRy be fdldet 8 Jodiednghd sucBaBdt tBrat e 855 8@%onfigured
for receiving a cable that n%é be attached to the |ack

138 restoganpt thaeosisr dPE tawatsekSd &4be daek 33cwhatethe shield structure

b ' d. to help t ield :
ot P Bt 8 P ALl AR BRIl comprise o
Fi @ndBctivieh@atbrigicoetesp 8FAruvRNlidiEcioNtAIR Gedt theQBF oM EDC towers

such that the brackets 845 are configured to rest

ageifhst the corner IDC towers 150 of the jack 135 when

the shield structure 120-3 is positioned about the

j AOR84]35. Asnmauidorteld oabove hthebshill estisicBiFO 12643 caanbe icoafigured to
co d% to. hel p opstruct alien crosstalk

tive terjal
neaye <§ Bay glggl%gjrf ) %geq $3Che dogky 5351 Bpm 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

Jjacks 135 of the jack assembly 100-4.
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[0084] As nentioned above, the shield structure 120-3
can be configured to shield any nunber of sides of the
WO 20&/09080 f rom al i en crosstal k. For exanpl e, tPET/Ns2obE005440
of shield sections 140 positioned along the jack 135
can vary. Figs. 9-10 show enbodi nents for shielding
t w0086 t hFleesid¢ldesctivhs L@ njagtdle cbdplet @s pechtly €3 or the frame 110

OB e ke S s LB Wit s o
R L EA s E T

r et20-deduplad ksthbJack 13 5atheahieldstirtiron 20 4ajanWelcoupledus gie frame
.crosstal k. The shield structure 120-4 i ncl udes

>
¢ whi G Repging qeriancally souplphio e drazessi 10 andigoussesin relgsion to the

adiiniRisidcsidesy of the jack 135. Wen each of the
sh%efgsst(r:uctgzr;oés 120-4 is positioned about the sane

Si f h, of the received j.acks, 135, 1then ere is
2 MB3IEL 8"\ Poa BB A3 S ogkipt R e gk Sssembly
ad] @refrig] BCRnilaz30 ee ihél@ask@ﬁﬂﬂyal@@moﬁfn]igqfiéﬁ-i ARS8k assembly
The shield sections 140 may be coupled to the jack 135
or 1§hé of Fagrel Olgan inichide adihiedd strectjimclO0-2 theptis corfigui®blo shield a

ey Dol s 26 05 Ue T BrweiEnpr-dh dhelughter 20-8% configured
sh\whidliehredtigbdofsthé pekuse r&%‘tﬂa&%é@ﬂs&ﬁfé@ﬁ rbﬁﬁﬁn to Fig. 9.
135, the shield structure 120-4 can be coupled to the

f r Apgordingly,  the |shibldh gtrpesnren h2h | ipcludesp thed same tfbarurfes atiscussed in

110.as_di scuss in.relation to the shield structure
126’.18%?88%%3 %ﬂt‘gg Sgﬂ)ct?@ 1gb'ﬁler spective view of a sixth
enﬁﬁg'nenéﬁof the jack assembly 100 of Fig. 1. Simlar

t ORI | adiieadbdpisl persprrtive sHeWof A Feventhoembodimpnic pf the jack

2oRgatby 1Q0GPERL 1T Phe Mk SRIACBHS SH B fie, g1 ginptudes the

structure 10 hat "1s” con

of frarmel € $0-6f configujed ek support aSaetick io€ d jickst 185 ighield As shown in
structure 120-5 is configured to shield three sides of
t N8 hbrhe mek asserdly 10(4A copinchulesivsiagks 83 positianiedtin emow. The

t j c I h | e cture 1205 .
Pl S il WSyl cbe S S SRRy posidonc
t Metstdethd Rljacent jackes 1320tAmidiR@&B3lidni @osstdlki STHR shield structures
pe@%ct ive view of a seventh enbodi nent of the jack

as £3n eQypprEe apugnbey of thshieldsecterfel® y 100- 6 shown

in Fig. 11 includes the frame 110-6 configured to

suUfpSt a Asustseyn df Rigel].athesshidB strucaureo w204 cahdenpositioned

| bt g s o TR Sy Jopke 1o refeblit g Tgsions shiel

| nehubehes I%OJG%'J%‘éﬁtiQﬁedSﬁHt@E& Sdch Wk 4he $DEABwRrs 150 of each pair of

positione
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
-17-



bet ween the adjacent jacks 135 to mnimze alien
crosstal k. The shield structures 120-6 can conprise a
woeovbes3oed t he shield sections 140. [0089] As BEIDUA20051005440

Fig. 11, the shield structures 120-6 can be positioned

between the I DC towers 150 of adjacent jacks 135.

Pr ef eachbdfytheghchsebd imeheies fecbatkst 1 S torifiputdd id récdive a plug as

iti.oned, between each pair_the |IDC towers 150 of

@%%‘%ﬁf PV dj ddentack agseemblys 10644 §h<h‘§1|1p§1 Aigi Af z@cludes an

o o dRALH i LUREAbIP PAET b Ridated & e BERENSS From one

al1en crossta acen
13&notHdre Astsheivd is Fig)d 2 pihe Shi¢RiGthicigan 11037 Res hﬁdlmlumber of the
n the 1DC towers 150 of adjacent jack 135 in

or ﬁgw?ﬁgéﬁﬁtﬂwu%q PoHEZurech fo EXENAIRSTIMGHY Fhask sadBsf gimjacks 135.
beS cﬁf?d%ﬂ?t fHeNs elgos!tfﬁ'gﬂlrWl% s a%%aﬁgll&eg %B%ntp éég lrélélg’%% about the

-6 positione etween t
ofla&dqtlam@stoﬂth@: keckéB555 pPeRA]offh@jack® 1BS. am@d llftﬂps minimize alien
pers ecilve view of the jack assenbly 100-6 of %
11°f°§ﬁt betyvesh hfscond P?T@hPmE)@f %ée@k‘%liﬁ @wl@ﬂdm@ jaskk 135.
asserrbl y 100-6. Again, the frame 110-6 is configured

t ol088blpor tFugtheny ﬂmlacloassFmblysloﬂa@camlnalwow ciffthit boerd\k1@ having

h_of ks 13
DL WLBRR! oEREePheb el TP LSVHEER Y B 98B sanats
Tf@)rﬂld@ﬁgatéﬁﬁl’f@ e#edi90f Blich@WatAIR. The cirdéit bHsH1UIES, &ﬁlpensatlon
enbodi nent of a shield assenbly 120-7 configured t

i smﬁ%haélsﬂﬁel%ZQc ked 88 foompersation teshhimues Agll éimodmcussed below in
F| the shield structure 120-7 can include a
gloné? V?rhoélsé:ﬂfn@leﬂs Qet'1%s 140 configured to forma

pe I met er _about each of the jacks 135. Specifically,
h@“%ﬂ. el dhegackcassirably 160-p C@B?ﬁ’eﬁ’éﬁlﬁpﬁedc@ﬁﬁ tegrother jack assembly

dhO”@ R4 saf qyﬁlﬁtreht?% gﬂ}a%]lﬁ gaﬂéedﬁ% f%mt&% gx?o%#fe%t é'pSC%lf?Ciilly, the

eac t he I'pS mnimze a

C rshm%d aﬂnkcthlet 1\@0ehfdrine at @0ty pedhctet Alsoud thd jaeksSIB3K@kScan obstruct
of the aytl acent jacks 135. [0091] Further, the
T

Wna%re%ﬁ%k orp 0R¥geraaln Sq%%qsmé\caorémgbm the b@a\r/@rdm@mn of the

e U 0y ARSI PSSR oo

t hssepfilivs t190-0f aralpbsitionddis atrawksuch e i€ tdrifipukat@dahéwn in Fig. 13.
1210, conpensation mechani sms 1220, and ot her

cqupez|sat k) (2Rl figsecid hike ot § Hﬁae%d@ﬁh Multiple jack
K

relation to various conpensation vi
J askeralive r16036 msam@ed ama bev.pAs shovomeable shaxhd stmcfanm}stlﬁﬁﬁ of each

350 R R RS R e B8H LB 8 RS TRS  r pne

Stségéfrhﬂéﬂ Frok? Bne arl IREFE THB j R aBEentiitich TBO- B mAPEY rrid¥ed differently,
jacks 135 that can obstruct

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 jack 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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alien crosstal k fromexternal sources. Accordingly,
the forward portion of the adjacent jacks 135 of the

WO 20g&/08398Enbl y 100-6 remai n isol at ed when nul t PEI/ES3008605440

assenblies 100-6 are positioned in a row, such as in
configuration shown in Fig. 13. [0093] Fig. 13 is a
pePsyfieeblyy ¢hev slieldofecaiopaned al:@@li)mhawhn@aﬂtﬂet ja@k6135aedt<11 still be
assenpl | positioned in

t he
ohiesPed ?%éf viledn mﬁ?ﬂ@flléa@’rhecﬁn%éeﬁﬁ&e% lé‘%,g@hﬁumégze alien
1091’0?3%11%%% éﬁg%p#»s‘?u&?e%poneﬁﬁpat d of ﬁ]%ﬂja@}g¥ $5-13Rat % t]flt@o be located

panel sep rom one ano e ac assem
1OBetG/eemyhebeomluctaf§geﬂtlﬂl jﬁélell&ﬁlll ahd e dondsctsisagkatadjicent jack

Z an? the shield structures 120-7 continue to
kei»}ﬁ WA 8 lajeral sugfares of 4 el 32-4d. The shiel d

structure 120-7 includes all of the features for
m K08Pk ng\sameationndoamival ﬂlecﬁhseddlsss@dmabld@ecanncmmbmei DRpray-on

b
bor e BF bty BRthEamRard a Sl cBdSTRT 515 Biefprgbly, the
a_§REIENeEHdnel 40 £Y Hhlian ey E\ﬁfac@mﬁ%@ﬁek 185-1 Hﬁltla%:ﬁléely to be
135. The jack 135-1 shown in can be include

i np(éﬁltwn@ﬂ suble teatisbelishieit seodlbns ﬂéO Jam: beta\s:smtm jak 135-1 and any

f ROtRRE R TS ol OEIe The PuieliCarehms b5 e2ERS ppmlicd to the
FUuRtdialrsurfab® dfa®k jdckd13l5-¢ a9 neckbde tﬁeph’éﬁ’%S ?ffrﬂh aﬁglqaterally

sections 140 on any conbination of surfaces o
j am&tmsd adReatt gackb|1§5-1t hushsisioghed janks 1B bisintUiediirea faceplate or

1 v g Bl e 5 S AT PC JGubRof0 " Fat R B stic

m §3:'cﬁi!>r¥sel4@| tb %Blp%ﬁ’l%’ﬁfz@|aﬁer?¥ro§§hlﬁ%eﬁ@e°ehtth@ﬂ§@ sHF the jack 135-1.
urfaces of theé jack 135-1 that tend to be | ocat ed

@g@ or &g fclgﬁdéﬁ%wra%oﬁ{erf) P ci&%é %%;ofltl%ngclg [tl] % 1 of Fig. 15A,

an adj acen , suc ral

Sunnf:hdmg thé shibRl jeatibnsl B Ibcate® 08 SurfAsesn@nthe §aukd] 3DV he jacks
t he shleld sections 140 can conprlse a spray-on
cobtr hganbec Bspduet combipaiion jveth ammqfe@et@n@@mpntadﬁ e shield

t h&rdcﬂff%% fbg)s({ élcusg?ad%fbg{}@gl %{cre%#%ethe? E}Lglfg?sa%%i,l#%t@ ﬁ% 1‘(41%5 1.

are appli 0 surfaces o
li t o be si.tioned such that t he _shield sectio

BB DERMS i o PREREHSE vicvauns SRy en aOdHROy e shield
13s'§ru33turé: QD0 EXA8ThEwn tiierighi ghd ass‘h‘félﬁ %ﬁ%céh ‘g 192% P& comprise a
applied to the |ateral stir f aces of 5-1to
hébpnms‘@(bm‘t@ aonéigjuad ko HiBgbait ﬂ'regmkatﬁé I"Eheaméldytructure 120-8 may

t d t 135- t j
D RS B Sl om0 bS58 sections
erbpdidBBly rdiige Shed 8RS ﬁ&fbét@s il Bal ks 1 RGY U
t he shlellgrsectlons 140 ?o hel Y aéﬁ“\g&l 1%% ﬁk’ ber of
crausfeces| lof bthe weleldt kgudtDE 5120-1’8 tclm jnalilde 18fe- tonductive 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 a
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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[0096] Fig. 15B shows anot her perspective view of the
jack 135-1 of Fig. 15A, including the shield sections

waz@shogsoed ed on surfaces of the jack 135-1. TheCT/E81085/005440

135-1 can be used in conbination with any of the
enbodi nents of the shield structures 120 di scussed

ab®tesnt the ijackis eldSeoft H gackhisedbipdinelbod thd Beeldagtuchiés 120-8, alien
[0097] Fig. 16A is a perspective view of another

enBOSHAR i regicadetypnethe adieeent fagke 1390, As shown in

Fig. 16A, a shield structure 120-8 can conprise a

te?ﬂﬂ9ﬂht i obhecghield strictyre €20-8 cahiiconedmerttlyt fieahaut lthel Bk 135 like

e 1R IS TR 8 Ehocp bt TrPir 3 S0 ARl HPthe jack 135
shitat i 3Rady &ployeAGn aﬁ&%ﬁgé@@n&%@ﬁg%@&%&y osst al k

bet ween adj acent” j acks . er of surfaces of

th hel t 2Q- i t ucl i v ‘
A0OP! G SRRSO AL e PRI s e
st mvehtiore irkc2ftie8 dthel eidisodithents osfdithet javie ATl alOot And the shield
reduce alien crosstal k_between | aterall % adj acent

j adtRacture g 20 thas gan bricgniigyed ihpositiotashisld préwegretheiadiacent jacks
i | 0- iy d :
S R AR AR HENEEFRaD, BedtbmBb v B spbgainents

i nof thelghigl dsdtiuetutiessk0tar® Conlfpdtediosepirateedctatet bh edjbedk jacks 135.
of the jack 135. The shield section 1640 can include

any of ghe cha¢igeh &%idwd | cs di scussed above in relation
to the shield section 140. Further, the shield section

beg;: It h f t j.ack 1 .
LSBT RPN el R Qg S, Wt

at pasitioninyg theojacke 1 Hidk rdldhoe ont hoiRek SAdjd&endfjacks 135 are of
jack assenbly include the shield structures 120-8, )

al PEHCHpbecE,  Waep dhn eenflusiorsess, theeringjoddbnadjpeentgacks 135
13 ' . - .

e ot PR B Y5 TG0 e comin it o

t ealignnaobgaik c aficcokiinglyalalliescroditalis the té sdduetet By &ositioning the
120-8 to easily fit the jack 135 that is already
detslizppatiacks 433 sk thatsibaisopdtors of png jarks Wby ate foo@adipl to the

b ! T : '
R R T
t hevgyaGonnasgrbilel pddfioantly tddeshiaehbdsfermificdraxtehd Guch that the

that can be configured to position a shield between
t rsbagaphdasks 1Packs fansnqughr awric &om beingpapaltsl ghat alien crosstalk

tbﬁﬁee\fgﬁél}lefhgeds'alacgﬁﬁgafsaglfga eﬁ”@gtugjé(l))zf]reec{u%éﬁ %Fg %gfgg%ﬁggcé{%flﬁ can

ructures are C I gur ed

eashmsedd obayefipadRily paasiks id 8 wvidBvarRas of vahs, Yh&@Wsing positioning
[00101] Alien crosstal k between jacks 135 can be
mi YioxeRERg g@phg}f tecadi ap@n’yj acks 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 conductoré of an

adjacent jack 135. Preferably, the adjacent jacks 135 are moved away from an
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positioning the jacks 135 in relation to one another.
Adj acent jacks 135 are of particular concern. Wen the
W@ ovdgwer s, e.g., the pins, of the adjacent |jBCRESHBT005440
share a generally parallel orientation, they are nore
prone to the coupling effects of alien crosstalk.
Acalggnd pgbiyipn abiélethaicthe aambbkofaljadest faclhIt¥0whlin a common plane,
posi ti oni n t he a(ilj acent jacks 135 such that the
& o B o PEIBEOTGh fige ks Faigiraized. noT isahedpy & re@poenalien crosstalk

aglj%%%@&?fh% Qﬁa&?g@gﬁsa?ﬁ]t Th@ﬁé a&rs 958" ah! lmﬁ%@l away from

acent jac ar e noved ##%om a par a
polsding cahghyd ah 4 evdde Vanpﬂyedétvxe;yﬁ,l neduding enigestied) dffi@tting, and
t he adj ack 135 are far enough away from being
palfi¥FIHiag tg ORI Br7esRest & anyenssbete crprat Bositiprad efbodiments are

] a(q‘égéﬂgg(ﬁoélgweffect ively reduced. The adjacent jacks
35 can be noved away from being parallel in a wde

vari ety of i\ne positioning or orienting
each of the dj ac iea%‘ﬁ% 135 differently with

or DBLRY i B ﬁze%wg{srr%gﬁqrg%ggvle%]@wggﬁirg Eimhpdiment afia gk assernbly
sej @@tV{/M’?{ % JQ(Q{?H@'S Bélﬂgnédhrh? dif?éj\grft a]éﬁzs i 113%%60{ H)e%%:s@fage of the

not alig e anot ain, jace
1 %cla rassemﬁblp at700cul Accordinglyt rthe Wtbzn:ehh gac:k@ N3E tapé Sposftioned at
Jdrst cenI jack 135 are aligned with the

68&:‘8%16? el it besed Iy ppeadnoner Ofgsmniaq@e adjagendacks 135
J
alaalqgﬁf %?lgts%{gz?sgm%%@g?%?ﬁg thQ %fifa en r 0S slt63 %gcan g gway from
r entuomchgyyargied] whioh helgs tddecaaliacanistglacks 135 such
that the conductors of one jack 135 are not aligned

Wi[0b104)e PacTelaBly0iBe Plckan338dirakehtset 3¢ lédﬂa@éat jacks 135 should be
Preferably, the adJ acent jacks 135 are noved "away fr

_armleln@ﬁle@d applsh thay diféardly af teast 2 peedatenbaredekteatlj Abe ptedetermmed

REAE T LY A T
c fl@SSfaii'dﬁoﬁ)g{ WRe béing éﬁﬁﬂl@? e efeatfely %@tﬁxce Hlien a9 2GR between

jacks 135 can be nove frombeing aligned in a
withiemy & S@ﬂ@/ er@bomgts ibg @tﬁd&teﬂ@llwaﬁgm lS’l’g) less than approximately

orrd15 st PGionee BEbodimERky S b &F mied- P ke itk agembly
bel70whae ge%%l%a%lﬁ:%n&r%ﬂ&%] Fig. 17 shows a

per spective viéw of an enbodi nent of a jack assenbly

vlm i@@o@ét hThB k@G5 cgaf ¢ BB lsfﬁgzﬁ&ddl?f refit Fds ci%&% fgg%_k %% a wide

spect"to a CK asse

Acareti (lsfg*ivyys t he adimpielic jask laSseiIﬁﬂy areon pedides dNgm@t 710 that
dissimlar,  angles with respect to one another, By
pGean theoq:ﬂq;ﬁ@uquletoagﬁcglgg r"f‘tndj positiony 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

-21-



at different angles, the conductors of the adjacent

jacks 135 are noved away from becom ng parallel, which
whedopssvedduce alien crosstal k. [00104] Pref er abdHUS100&005440

jacks 135 of each set of adjacent jacks 135 should be

oriented at angles that differ by at |east a

pr exbddservryriecin det@ning phhutlepateldest eved soatk @blelehgtbfextending away
n.differentiation angl e differentiation

© B Beinrk apsanlyd R0, 1 Bhis FPud 5 bgfh Fecbist pifephod to th rear of
l; f ' [ ] k
PR jack, 1350 hE RO ISR hhe BORPRERM BT Bk 135,

noBY esw/idgdhaneraqin lengthraf bk witeilgticableg beep frohb&@dfEng parallel, the
enbodi nents, no two of the jacks 135 of the jack )
as<ERHetTs owlianent caflercata Iprgyepise drora | begpming parplbgi giear the jacks

[ OPsl05} hig—l?@ddc@:fgﬁenlégss‘fﬁlg Bgﬁve@g §g]t{al:é)rﬁggb1%§ og«j:rr__af.t %a%p{)art of their
respective angles in a wde variety of ways. For
exlanpthe, the jack assenbly 1700 includes a frame 1710

that can be configured to receive and position the

jacks 135 atdiffgiapbred@iefs W th respect to a
surface of the frame 1710. Further, the jacks 135 can

be ed [ b (+f £ t .
DB 0 BIA Yot POk PG AERGR o o ok
f LastémablyriSd0critialjdoks 18359 5183 K2,0183563,i 183 Sthecotiabi®sy the “jacks
at{ ch)gd to the jacks 135 away from becom ng parall el

wi 13157 LRgrianed st GiEetanilente W inisspath o 6 aBTiaee af o jack assembly

8 LRGSR 185 o SRR v

j adakslatidh tbehelgadke 13CoRmrtlaer) thetjackssi 869 afe pexitidied at staggered
of the jacks 135. Therefore, the positioning of

|

? nrfgepgfﬁj il mesppgtciesoneaanother. o Thfse¢ambiguatigneaf theligsk assrrably 1800
: i t .

| DRI SRR SRl SR LEARESE0TMGRTR Tty povine

| amkdacesndfl the €18 1883 sich shitrthey fagy nboslipdedenitiabépsct to each
attached to the rear of the jack 135 and the cables or
pl - diwrtehdhe resutine ingreene i skistarceistvesm threstgggeted conductors

;\%\g};h%%g%@%letggc@ ﬁ%%tlﬁil lljgﬁl’ﬂ,%: Jgiegfcrs ?all?tb{af’%&elgﬁqhg %@Jlagesnt jacks

om ng par € conductors In

adj8asemicooadihgly, tieestggpessandepehsf dramjdveaniachg 1 835 Bélp @bduce alien
near the jacks 135, This reduces alien crosstalk

bt RStk befjvser e adiaspaigacksd®3at | east part of their
Iengt hs. 2. Staggered Views [00107] Fig. 18A shows a

peP8HMGt i Fbe yackw 1835 emobeprsitemioddt differeno respejtisekdepths in a wide

ié/%elg A/l %/fc\%%gsg c (?rf/ngabq%ﬁql: Zhe.ll%gg ﬁ%sem]b?g E?_8&0 inlc:§113d5e_s 3‘;1’16 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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1835") positioned at different depths with respect to
a surface of the jack assenbly 1800, such as the front

wWa 0508300 The j acks 1835 include the features PUBHUSHOEWS440

above in relation to the jacks 135. Further, the jacks
1835 are positioned at staggered depths with respect

t 0[60169RNndtipel8B i sideQidw GfiEiduears0df thbackadB35 of Fig. 18A. As
assenbly 1800 hel ps m nim ze alien crosstal k between

t hahoyd) Hckigt [§Rclks copdmiory o iagks he3 Scemidnetuge eaging pins 1840
oy ST P ALE 15 AULAING A, 5

I nciewt bowre 1860.\&e Fig. NS BS tihg grke d3TD adugigietedith Hspect to one
adj acent jacks 1835 hel ps reduce alien crosstalk L
be bR tHhe Jask A8¥hl 15 nesonegamch Mt disdiieyityboarch 860 is within a
st [.a¢ [.agk | B e iy

o Aes e 0800 (61 9, L6508 LRSS PR LSS s osiionca
[ O8IbO8 ] stbend larks pl8RNIaaD) et Rawt twithie theafirsdIdtéal flahe (LL-1).
re pe,i:tive depths in a w de variet For

f .
ex Iy, fheccifeaitiooaiisat A0\t fBopickn dBitide | 1354 Rreapasitioned along

.| i X t
oS AR G plAE (R A8, GRS SIS Sl i
ca(Llex). e Pdefatabll, frfode et the g 3avety therjatk bhRnfbIRTB00 shares a

110 to receive the jacks 1835 at staggered depths in )
r eFURER laterahplane Palbenordiageat faela k835 151 sqme Fmbodingnts, the jacks

t hegq i ncl r of jagcks, 183
AP e LR TR S Bk 150
183@-cé-plantk.l ectively "the jack nounts 1830"), which

are distinguished by their dissimlar depths. The jack

D[R $011838, &ﬁ%‘g&i’ﬁ%eﬁg aﬁ}ac@lﬁﬁ?nﬁésrl%ggia‘?r&éﬁ‘%}gﬂt b&AR ﬁpf‘eéation to

frame 110, "i ncludi ng a gener y forwar i rection an
a genaodidrythe eeatingrmng il 844; ttho vircudr edaedsab360, ahtiehd HOR’s 1850 of
noynt s 1830 ar e ?I erentiated such that adjaﬁ%eag,t .
j aUR SESPESAVCARERS { Sty RSO AWaY &8t Deipg desiatiytadieped pdth each

pr edet erdrRedpKi Ff&ﬁ@@ﬁ-sﬁ@@&% el @C’%qgﬂ) éf &ei%&? }]8’55@Ware not
of conductors of the jacks 1835 of Fig. 18A. shown
i ncompdetelyg8@jgnet ewitlotblesdDEr's 1850 tofieh¢ adjeserit8fabk cl®35-2. In other

i ncl ude -0 ins. 1840.c ected to insul ated,

o S BRIRC B LA ei%ol%gﬁje‘r we el P@Pplerﬁbc“g&irsﬁ@"qﬁhogonal
bypignC bt e IDERarH0 1860 ddﬁ"ac%htgjacﬁ%%ESS-che&c%ﬁjﬁﬁlg?f%ﬁe distance
are staggered with respect”to one anot her. e Jrack
1838%wden st parsi ti poréidn safcthet HXE si 1850c bf ¢he tredpoctivk JAB&O 1835 is

is. wthi fi I | pl L-1). Th [ It ,
S e oo B Tk e T of i st ks 135 s
seeanddl %@Hi@busﬁé@ﬂﬁth(ekbel)%)w, H{kaéqjéépg%ki\gﬂ 8340 1498 2 should be
first lateral plane (LL-1). SimTarly, the circuit

b ostiaggsret@BOuglf totdffeciiedi sedli885HE) cra &Rk Betareen plesin.t i oned
al ong

[00111] Fig. 18C shows a top-view of the staggered jacks 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 one 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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ot her uni que | ateral planes (LL-3, LL-4) that are not
wthin the first lateral plane (LL-1). Preferably,

wWmoove/08d90d he j acks 1835 of the jack assenbly 1BODUS2005/005440

shares a common | ateral plane with an adjacent jack
1835. I n sone enbodi nents, the jacks 1835 of the jack

asplant) ag M&idnad sbeiepy genmﬁoseﬂab dfhied carduomieof diatehtfacks 135
jacks 1835 are co-planar. [00110] By st aggerl ng the
adft &4 arties toarsdueg alipry ﬁr@ﬁeﬁlk krspesesthp reopgpdipisoe my longer

GRS S P8 PRe 189 nekle S5°Y by BAGan of e

ar eormwtmls afaypafticutarbacind 88 ficat af lalig@hénedh \wt Uéhseagiortion the
ot her, For exanpl e, Fig. 18B shows that the IDC s 1850
fCQI}d@CiO&%:w 1eeed1ﬁcertem5t 13wmlieneripsyplkgiteediced befiseen the

orofS o e BB AR A 159555 1 B e not
conpl etely th| ngtﬁf grthogonal pl ane of the IDC s

1850 of the dj ac ¥$1835-2. Accordingly, the

di st an tvvee t Ieast a portion of the IDC s 1850
of 00442} %gécl? %P‘éfé B PAISRSSIVE Vg rcéaaéaealer gmpodimend of a jack

Q%%%'g i%sﬁ mgéééyaﬁ%& scusse(grL Ifljgré her %ﬁ%}l\l) {9 &isured to

ad;eael&ntjaqkacl@SS 1336t With k8Feeltoshiuhnbtie. STlagfeked935-1, 1935-2,
en h to effect i vel reduce alien crosstal k between

%’Ob%fﬁ [} ]é:ctivl the, gigsksy 19%?5’)\;;1@1\1,};1@131&1111@ features discussed

U R O S —

| amoshet8 3G dffset S&Highra[cm oft thg geke d 93 510f &ie@hctl@zibséxﬁb]@ﬂl@oo helps
anot her . For exanP the jacks 1835 can_be staggered
elﬁ‘éfflﬁﬂeya B CiRss@ lbbetwaekthﬁ radiacentjackst 98 by aneiing the conductors

*ShP8EIoha5ts 1081t 0u o ATGE L g1 FTEREeen

dl ®hpotciee soiductdrabf theerdieBatatior ©3af Thhartatiac®Btdistance can be
jacks 135 are staggered far enough fromalignnment to
r egieases) e Rosiiienag Madacky {fbugway frops apoahegansl eligement. For

¢ h%{%?tﬁ{l%%h& f}? ka%%ce nJ @ec%ﬁsétssgo thea@CEHeQEd a %1’( erﬁ/el%S -2 is not

rom over
meditdctp abowd) bylew, ar mhé sﬁb o@ﬁerjh@kpmfs 1.he conduct ors
of adjacent jacks 135 can still function to reduce

al joe13yr ot 6ff§etﬁ?§%?acﬁc§‘el9@9 NAYG QR Sthér, MRe |BR@RYors of the

conpl etely "withina comon plane. By noving even a
pallespe&tlw gaclys ﬂ193ff amlﬁf&t;bnﬂlg:tlaBsshoﬁvsa pde-viesudfthejcanlluctors of

ortion t
co 8&% ]?33 edﬁ‘f yaiﬁé g% Aen E@F]%sogttg? jacks 1935
| SiptRde Ql%jnﬁﬁhg\?ﬁﬁ Im é?er‘@lléCIW § 1850 (BENdBIPHS the! Sircuit board
ad{ acent jacks 1835.

860. As shown in Fig. 19B, the jacks 1935 are positioned along different
horizontal planes: jack 1935-1 is positioned at horizontal plane (HH-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 (HH)”) 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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3. Ofset Views [00112] Fig. 19A shows a perspective
vi ew of anot her enbodi nent of a jack assenbly 1900.

wab@sj088ok0 assenbly 1900 conprises a frame 1910PCT/US2005/005440

configured to receive jacks 1935 offset with respect
to one another. The jacks 1935-1, 1935-2, 1935-3,
1988144] cdl'd effkétvbe jackh @939 foksonkOdvther] sdbasia sabset tofighe jacks

f s di scuss bove in relation to the jacks, 135.

ot i Sovit 3 F 5o R Do becaryepieadyrodBet micbiibasiibs jacks 1935 do not
an I lqur@at.i t ] 3 .

t hgﬁe?gg ﬁnﬁbsrgﬁélﬁ‘?niaggg eg'l prg&rm ni l%etﬁgljjlaée:}ér:ﬁ%%%gs gf f the jack

bel %ed hohe bewly shiftett veracitly tb936m Ia;dismder(lg’ -1 hisetween thg horizontal
conductors of the jacks 1935 away from alignment an
bypﬂﬁﬁpg §Dr?§dtt£“‘eh%7§9%81é§e Qéﬁvéen t he respective
conductors of the adjacent jacks 1935. In particular,

t htD0dil8k arde. B¥nshsevsianfzondasen obthejackstli98 hiofithetjhek dsacrkbly 1900.

o] ) . . I i . .
S AR ARED T R 555
| agkd #R3fack 198510t didIESd ?a\ék@hQS? gy@ﬁibﬁc% aPhet @iffel&it horizontal

side of the jack 1935-1. [00113] of fsetting the

j apleses1 03H).f rlog ¢2C st Heaws o hiistemred (PEtldribatofeptelsents a generally
tive.jacks 1935 ar. . FlLg.. 19 OWs a

o BREG el Bi B Berbin a6l 3% i:%éiék 1?@3 of the

' ly 1900 of Fig. 19A E t | 8 1

| B0ATETT PaiFiongs Brtweer heohisea Feake 19B6 o TobaaEk assembly 1900

- TRt howa.d &t i g,

TSR ERIp ol R g 1m0 9Bl B ok BB Res Ashbs between

hothis jaorks dD3fl Boesxanipie, khel_&ﬁﬁzdclgg-slpgﬁd} thecﬂiadltac&l (Y-é) b(—t:tween the

hor i tal. pl HH1); -2 is positioned at

h&%&ﬁ&a}nﬁpﬁﬁ% ngﬂhezgl?%ﬁgg jor ptipswise i@tegamefli &y the distances

hogst_ L I . : ' | &y k1.0 )

ot Ch T Bl B R LN} et 6okt d1dhe 1.8 Bt HERER 1935-2

i | dndsa rimei @)) tiherdeoting drt Béo jlcana 935, 119354 &, thelr-approximate

d HH 4 (collectively the "horizontal planes (HH")
gpc‘gngqq @Wf&% 61 bR @asd é%‘/teﬂ%e@-p pyafithese @&ﬂﬂmmed;y@mpénstws can
; s P o .
o0 50t S8 Yl 3 R NP OB gty s v

t hef thenjdeict 0935-0f 193882] aktkis wBRndvau theer thadadet (MINBNisi 0 greater
aggonoffset (;onfi%t[gur ation.[00114] To offset the jacks
1

gangeothap sethenof therdistancep éXst. % l3uptwordingly nthej digthrce (MM)
-] i 1 . i .| ffset.
L R 1 A B LG g s 1935-+,

hor93sensieh thatahesdo fetrsheveasdpirton héiezanst lor ¥8dieallpladed/ Athe same
the jack 1935-2 have been shifted vertical Ig/ to forma
di WEERH0ES cq0 |bf‘ e e alsterminenanglesodadistances 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 (H), the
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plane (HH1) and the horizontal plane (HH2). [00115]

Fig. 19C shows a front-view of the jacks 1935 of the

¢ awk/osa98enbl y 1900. Similar to Fig. 19B, Fi g.PABTS2005/005440
shows the distance of offset between the jack 1935-1

and the jack 1935-2, as well as jacks 1935 positioned

at concbirs E tlenhdjhcent a0k al93p| a6 @soveliHhr efdigh dRGfaths Common

shows a di st anc X-1) that represents a generall

hoﬁ?le%ﬂ%ai PSIEFP% @Hé elopeffcebiaelyt b jrawmipg 3aiion ar@astalysebetween the
| agkad B Pick 0116] The di stance between the of fset

jac{?g 19‘%15C %@%ﬁe jack assenbly 1900 can be easily

G LRAEROS dp Bhkrhitiineid, BEheRRF c20H AR0HA 1693 Rbproximately
di 66anwhed X15.24ameh)l heAofdiAgIoe theY prddeRSEMRRN dishfice is at least

jacks 1935-1, 1935-2 can be neasured or otherw se
defrariRgERly FPdminthes d(s82anoey. ( XThus, Yior ) ¢xamplengl-¢ would be

(A t.he horizontal plane (H2) of the jack
13@%’9?%1&2613?%%?%62% rsecting the two jacks
oxi mate center points _can

el UBAL9Y y HBUEi o Pe Ae§iohe toe acraram Berizonal displacement
chay @Eltl,eihg)?&%tﬁrg, ??ﬁg%ﬁ%&éﬁtﬁ%ﬁ&l Rnfle ﬁ;e[rméh%t %ﬂogmggnately 2

di st ance etween ‘'t he cen pol
t himchesc(6$.81889- 1Thuk9 B&-&amble, itiee disfahed (MM wdudd b Reinches (50.8

line ( S greater distance than either of the

di @Pﬁn%# % fhe distpgce @gébkg@n& gpiroximpgelyiZsinghase S0-fupm) and the
beg; tdgery - - Rhd<S71 )

of 1 SRl (TP SAA2 apptoThrcly § 3ndhds TR DTHRTIEL B (A1) beoween
t Paﬁaa&tnt J'zﬁks $93 ehouddrbenat hasti q@rﬂ)@lnb i amtyd&érdd;jgmls and the extent of
pl anes. ) operations_can be used to determ ne )
M) o G e APBE R RBA DB E1RGES £l B tpeimimimize alien
19 I - the j

1o FO R I Fnelaslont (AL e BAGEED) should be at
deleest mippeoxihatelyt predeteahinnd ealves wee fuidiRnobf &aictiyalgksduce alien
1935 h been i ncreased enough to reduce alien

crBestark. [00117] The adj acent jacks 1935 shoul d be

of fset by at |east a predeterm ned distance such that
al [08R2WMr o dde bk lpesembn 1PP( caljba cenfigjed kfor DEBBLtng the adjacent

effaectinmel.y reduced. .\While the goal is.t Lmze the

ool 48 Y RS BREST qithenf g o 8% S it e b e Subses of
t e $lcRE 193 AW e it Lo@RtAR JePtital dFLRIRU A Ithough not shown in
predet erm ned di stance conponént that is no less than
appeokiGreatdeast arsubsehlof thehjecksel WPhtcap e affset hea jgandrally horizontal

orbiiry CRuTReDf T 1FRRonaliel5P8 0POS Hamble fset in any
| asesbidflida & @n@ﬁ‘l’l&%eﬁrﬂal 570 géﬁbréll—j{ h@zohB dHRPIMR. An example

horizontal plane (HH) to effectively help mnimze
al afdwrigensally shikedgacke €93 % indllustrated 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 examiple, 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
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adj acent jacks 1935. [00118] In sone enbodinents, the
height (H) of the jack 1935 is approximately 0.6

WO phes390d5. 24 nmm) . Accordi ngly, the predet er nPCEUS2005/005440
di stance is at |east approximately 0.3 inches (7.62
mm . Thus, for exanple, Y-I would be approximately 0.3
i nmmghlﬁﬁ ceosptallf. 0OhL1BE o‘ﬂﬂHﬂh@ndhf \omhmglbeAdle)sls r&bﬂe@sed up to

to hav mum hori zontal di spl acenent as wel
pr 8He ﬁ’é hanmh?nmﬁw idistmca bﬁp@é&?émrea@dé@ seill effectlvely

l e R0 ly 2 inches (50.8 mm). Thus, for
exg%%f:@a be%?atll?ance (X-1) vvoul d be 2 inches (50. 8

oSS 0 el SRR ok ot
apRoRXIFRL pIIY sBows b'}ﬁ&l@%sélﬁb@zlmﬁh tHal @n@ﬁ@sea fifmbdr of the jack

bet ween adj acent jacks 1935 shoul d be at | east
appPBicaeived Yy 8 fismietides Eneifrthe 18k@-¢rvan bk chifigured/Kyr use with

I .02 inch hel
fnh ﬁl!ﬁj}’n?lﬁ%?ggp#)ra‘ 1{}?113& : eﬁy%fz-)élpg QIE?}%\PE%} sfgpﬁ @@m%é%oare ﬁoxp izontally
di gfredt Gac ) tRPAUS IR ARG £cddnbl veRARYI flaRE &br E)@ﬁﬁﬁle the jack

approxi mately predeterm ned val ues that function
ef 1851 vslppsitiedest elonki entical qdatea(KY- IDDﬁIszjl]cle%SJ-Zaaﬂ( positioned

ass 190Q ca nf.i or offse tin

o TEREwtica Rt Bap ) 0 i B4 R neRtioned it Veksipd Plage (VV-3),
Shawsd éh for 9n” AREbeddf the fa%ks 203U bEEh W, IGabiactss 5138 Be offset
can be offset in a generally vertical direction.

Al susbuibit nate ehthenjacks FP3 ofl 9@ jack akseadily 4 980issgtaresf a common
the%tl{;qqk 1935 can be offset in a generally horizontal

di "°Si i | arl y, at least a subset of the jacks
35 may be of f i n_any conbination of general Ily
vel‘\”ﬂ%ﬂl Jﬁ&hegléﬁ]‘éﬁ%ﬂewlbhg?qozbﬁf Big. §91p ke ivsritral digplacement (Y-1)

| PR Px R UR B BRI T69 B¢ bEBRd g ope pl the height

dl of thn Gak( V8. CIﬁﬂldJ@stanédJme@mh@fvehﬁiahpIah& eV} isa@pt the same
di spl acenent (X-1) and the horizontal di sgl acement

(\@Sl the hgrigqnig] gésplasemeat @49 shrvasinBig) 19C 905$@@11stance MM) is
¢ hiénld g%dgge?gﬁ%’\ﬁ b 191&16:% Idﬁgerré%@ éiéip?écemﬁgf gg lf) be"f‘ e¥1 the jacks

i SD9361: | Bot éx@ﬁ@ile@hf tre disassd AH) bsyapﬁﬂ@ﬁﬁﬁﬁdljﬂg inBRes (50.8 mm) as
di stance (Y-1) and/or the distance (X-1). Simlarly,

t h@s‘aﬁqueab(oxe iy relptien &7 Fige 8Ctwailq the|disthnne (gA) issincreased from
BRaSRRE, Ap el Ry o Q96 el L B, e
t hfhe dffvet dis@ma@ E®IMXid InceeadédDto bprofingltélPCR0q Yndhks (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
-27-



can be decreased while still maintaining an adequate

of fset di stance and angle forreducing alien crosstalKk.
w@eoosigsoet her hand, if the angle (A-1) i s decrkPelHE200§005440

to some threshold, then the offset distance (MV)

shoul d be increased to still effectively reduce alien

cr aasineh kplajeOitAilps fiogmofed Bhag s j2RO11085. elbadhiestibodiments,

of the gﬂﬁsserrbly 1900 of Fl:?g 19A. Fig. 19D shows

a 34 Wﬂggg 3y cpypiise apy jacks AT LwEBInRAPARRIEAteHF twdhigches (50.8

aﬁ%ﬁ%@%ﬁe gagLved by a frame 1910-1. The frame 1910-1

e con |gured for use with any size of panel,

ol YaE S e Lo 38> BtsheeRE Voot bRt ARGt e juck
comgaﬁbl\yqrgooqa&,f HkanD. R%h@%ﬁ“ﬂ’l?%/l@ﬂ ethbﬁffékj a%@éébl} 1980-2 can

positioned along vertical plane
19®8lude ithe ﬁg@@retsuocfmlmaak essgmbbyr 190@a1 Emlwe t(lW@)( assdmbly 1900-2

Lot heee g SRCuRBRE Al e 594 s RETuh (a9 dfgldes the

| afeli@irekOBRusRA BEvOd 1%!%&10% li'& |Ehet dhddid BeRGuRf120herieadkedd structure

1935 of the jack assenbly 00-1 shares a conmon
vel20-2 aan p¢ pesitiofedbEpB3eni sub$dhseoﬁ the kacks $83b| Forl@@mple, dhe shield

Fig. 19 t di spl Y-1) i :
o5t o BB kOt s 1955
oppaosed to _one half the height of the jack 1935.

t 043Gy arTéléJ%&mﬂblyHQO%rm%mclqsipéhﬁe@lqld\)stm@mkeeb?eO -9 to help

t h%d&&"'%leﬁ Iéﬁgafl]? 1# f)%r@l{c? ar. d&“ ‘f’u?*/%? ?tféesﬂl ks( i<9§5) hocfﬂgt f‘rom each

arice AT easa

bemiheley ddsstthan apmoeiaselyvibe tpredtershifdl dic@n®d)tthd ¥hiedd structure
bet ween the jacks 1935. For exanple, if the di st ance

(X209 pan By ﬁ?lb%%%ﬁ 2 %PPQTait%@]ﬁééme darks 1937. Adteanasivalys sdiere the
318 1l AT e ARSI DAL NGB0l 20

t O apgrioxonitted] ¥ Chdvr BCIPGS 1006, PArthe) mankhedT thbehield structures
offset dlstance %@ IS increased to approxi mately

2 Gerussrehabove 30 08 vy . Wit i, Jack @ssembln 19pd2siozhay ireduce alien
‘# YEE BV {138”5 I?ees a[HP[RQ'Eéh Hﬁlng ﬁlcs%%g% on above

|ng to the ver confrgurari ons of

C'Jﬂﬁ}ﬁfj EFSS Cgﬁ&%:f? l | e% &&sqg%vgg&:lst onizaolmlgxﬁg ];gr%tcal distances
C QiR i ate LRiRuMEIdobRable A0 Qm?ﬁerrﬁfargﬁflﬁlﬁﬁ%cjg@glﬁlg @ngle (A-

used to offset the jacks 1935. Pre
1935 Af npted gbagk msseuﬁ)d:x;ougnomatahﬁamer(am]gk)daesm cértdihadxtent; the

naRSie et Bleln CArh) BT (g Seani ROl gane iegpiat between
:;Hea%bﬂﬁ%lé. Fo&ah Pt theli 93019553 B bAGH:ATDRMNeYadO35.1 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 19335, 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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of fset such that no nore than two jacks 1935 share a

comon orthogonal plane. [00125] Preferably, the
woovbes3oed adj acent jacks 1935 within a conmonP@I/EE05/005440

shoul d be m nim zed. For exanple, the jacks 1935 can

be offset such that anycomon pl ane includes no nore

than two jacks 19@bertédViewsy enbodi ments, adjacent

jacks 1935 conprise any jacks 1935 within

ag@ﬁ%ﬂ map&l YOANEhdWACH §Rrspedivd@ el of aﬁb’tli‘erambdﬁhment of a jack

19E is a perspective view of ano

emmbﬂlyeaf)OQ)WlthiaéJapqﬁaa@g 2083h11ly 2035062, 20353, ﬁpés 41@@1ecggely the

quga 38% .J}?é qli:l 5 vg&hh quip?cﬁ Eo %§§ E{fb lléléré n‘@ﬁg C%Bﬁg@}f:lon of the jack

F%E&Hﬁfl 2006 hb%‘éli nigfseslivn &ﬂ)@&aﬂ’( hedyed teludfacantsjackd 2035 by

struct ure 12 The shield structure 120-9 i nc] udes
tlpes1tlemmgr g dilpcenssieckn2698 dwey dram  dignmsnt ity mg gnother.

Sg&?iﬂ% 120 ]2% ailgsog@s 8%1%1 gF gd ée%t iaé:ggaogf can be inverted

eé@%ﬂ%t%s &Eﬁn%gin%' 1@4@%&%@% a,eeOFﬁg seppaRt RS pasitionsd within a

row o froma second row of j acks 1935,
[ Oﬂﬂé’ﬂtaﬁbhnp aufnhasmémgl gmagééo ofthg othes|adgpsepthick 2035, This

shleld struture |
ﬁngg:ixsleﬁ gm Fanqef W?/el]otﬁ1 gmg g&rksdfg%gég tlgeflgss%% ?%é ttaajlagent jacks
8A& MiRini8Es tBY ali@S&oihAR baRreMidi®t el y the
eterm ned di stance, the shield st ructure 120-9 can

be[?gfﬂglt ?jaék\?\%er eﬁw(ﬁ)ot%set U1 Féﬂgggﬁ%ért the adjacent jacks

apBe%h ﬁ&ﬁﬁibér bhifferan eltags nFoeekatirde, almteza,llytddmcgm jatls 2035 can
structure 120- 9 may be omtted as ﬁhown in Fi
Lhetlné@rtedmﬁly respegtti@ oBp paothers tiusther lersidmally sag&w%rﬁd%cé(s 2035
e use C I t
" % PRl bl SR BT SERET o Rl R P ppcont jacks
prmst@ﬁm&gsctdb shanaethef, A0ARE 20h@ of dmk_]ackl ggsrrbqu(w may be

of fset by various horizontal and vertical |st ance
preswiighieg ta TRINTNEAME OF 15t BB WA QARSI LHE: Riternatively,

' | Dodcet
B e S T
ei@oﬁﬁgﬁﬁéﬁ tof rea¢ige Ele( #Acks 2064, pThe gaqhr moents. 2030 eeh rlactluée upright
pl anar al i gnnent between_ adj acent For exa
th]feclf mokantso53051 engh inyerted ja tmwn(s#&@ lel%llgy 204, the
afir ve tical |
3 Rk s DB RS20 foRRARAClOl EO oA jock mounts
19353031 Ql\(clﬁthhhwlh@n ey jagien2@d5 atestaivs, tirdjaeks 205 & each pair of
vertical distance. By varying the offset distances
beadjsgent jails Qs imggsd W tresheqisto Caph B@eravou ded t hat

may tend to align jacks 1935 while still providin
ovEp0aB1] adtigp2@ibkieows a side-view of conductors of the jacks 2(%5 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 203 5-1 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
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di stance (MM and angle (A-1) between them This is
especi al |y hel pful for jack assenblies having numerous
WO 20k6830085. 4. Inverted Views [00129] Fig. 20APGHUSZI03005440
per spective view of another enbodi nent of a jack
assenbly 2000 wi th adjacent jacks 2035-1, 2035-2,

2Q8%ne3cortRiB3Rrd of G Jaskd 2035 of Fige 20Babkisfu2B85 Mustrates the unique
inverted with respect to one anot her.

Thi
c bifizeninlaplengs GTHh éﬂﬁéck&b&sﬁﬁb@yofz@ean@}gpginﬁi 13404 L8¢0-2 of

alien cr al k., bet . i a iy ¢

o Beh 55t ndBar SRR PE SRy Rl EHsl between the
?"ﬂl&ﬁ‘l@gﬂﬁs wigh, 13ae- RetedjacERgadiki2oal) y, one of the

j acks 2035 of a pair of adjacent jacks 2035 can be

iF%@fSt%Ed fQrhdiathe! ihverfRtrbREomhiP o A B4 Qd{-a et j8E@VED3S %8R position
ig. d with

B) are hot positione in a horizontal plane
ofthé hatingpimd SaDNE408UOf wirticallky adjdvent jacksat3ht egadle jacks 2035-

5,012 30%%% S%]i't nq(% rhyzﬁ?’gs%i ﬁiig%ng%tsgg?eglggg teai J\é\{g %E%sts%g% g%tg)iﬁgi%cally, the
_rpﬁgétjiﬂgi nd h?84@:-1 edr GhoSalvakdd batieenssienare[ GO230H from the

assenbly 2000 can be configured to invert the

aﬁode{r@Mti??ﬁmsi 1848 of dibuprigtt jaeksf2038nt. FKeg S0DRgows the
exanpl e, . ) dj t o i

O o eSS B 5 AR PSR -1 o
aqh@%@ﬁ{cgié?%ﬁ%g&?gigflfsamﬁel 08t ed sWihblimri@spiec 20D Oeach of the

one" ano itate inverting adjacent jacks
203&s\H085-1r, 26 B2 tindlodaspénseo0He 20525 2 ,2050-49203¢+8&, 2050-6,

S PSSR 2000, ey b o AU 0 SN YE ARy i
A Jo%{ﬂmﬁén\{%y%ue%sh g%&’fljérggﬁﬁ “ﬁng%lﬁ t] £ARMD RS- CRMhVEWIS thet Prangement of

recerve a s 2030 that are
cahé bigisr20d0 tovalseimiested. t Aecordiogly, bestheTdiacpaigrclksci9dpsl, 2035-2

2030 can incl ud i ght jack 2030- i
e ppaopai onRsHL EeBoRgb BHE ABOLRbRE PATEPQSD Shike yipight jack

It ni’(ﬁrﬁt—fagrej 1ot Elit{;ﬁéld%ﬁh %Q%%SZZO‘S@Q)TT B ROskdd japiedo3sip avenéxample,
o) e upright®jack nounts 2030-1 such that when the

j ?tﬁkg;_i@@@ﬁ)-aroé theneighe jackt208 54 lais kot 208 sefmeeeticapalane (V-1) as
or a

o1i6A Dot RGR0- 1| Goh i7vereg iack A S bviich & v ER) RIS (V-2). This

¢ Or SRl B Jdrstefc BYIstscid ﬁla@&kegé&ﬁ lp¥hs 2050 of th
Zglgegbjscif%e Juackas1 SO (gsgmay ?% uo(l:cle é;ny of tS e fg%tpulrses e
di jackisHI33-Bl2086-2iapartel ation to the jacks 135. As shown

in Fig. 20B, the mating pins 1840 of upright jacks

2083 1 eVIPENSAPION VIEWST f erent horizontal pl anes
than are mating pins 1840- 1 of inverted jacks 2035-2.

gfgﬁilgélcalééﬁne&%?s BB B9 BhifsurdB40 Wmpensatt AoK a3 Trdsstalk 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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posi tioned at the horizontal plane (HH5), the mating

pins 1840-1 of the jack 2035-2 are positioned at the
whorosagavv@l pl ane (HH-6), the mating pi ns 1840rP@f/Us1965/005440

jack 2035- 3 are positioned at the horizontal plane

(HH7), and the mating pins 1840-1 of the jack 2035-4

ar en positin sigeal cah belietehminied o Brah thik deerrhidkti®y), sigriafcompensators

20Ci s, a front-viewf the conductors of the jacks 2035 )

of <38 be Pespsiedrig adyust theevictim) signel @Q;nl?%atartjp determined alien

ho anes (HH5, HH6, HH7, HH8) of the

natEﬂloﬁsggl%i%ﬁfg 840, 1840-2 of the jacks 2035. This

fi .nel Ik b
f e ot Png oAHEE Cipsdhik BbE e MasBR TERERER S 0%l hoke
 nibgabtodie) aF i Miscinampiain soBOGmEnt AL p A prsembly 2100
18&1@1 é% ﬂse@fm%ﬁr tﬂg%@é%é(mﬁglj RCERErmliRE bR gf?%? s of aﬁ%n crosstalk

the J acks 2035 vert| cal
t obetevderc eomlectors. cAodistumkdd aligpe, cwﬁerr;tab lcgnndchas a‘fﬁﬂrmmmmg data
pins 1840-1 of the kﬁj@erted jacks 2035-2 are reverse

f r YRRaIh el FOSEIoR af iy Jask 3ssgmply id 0 saw be affeeiad bpsrailexh@rosstalk
j aﬁgﬁlhagggbgntlconﬁh&orsz %«% it t(% E&eﬁﬁh@ttl'tleo g‘ﬁ’ %3010 zlhérpf?rosstalk on

upright matin ns e | nver

184&Lh bomﬂectdrea test ddserablyycan b asahto deactate ﬁﬁﬁﬁns’bmn 51gna1s through
2035-2. As shown in Fig. 20D, each of the_ jacks

2035015t copppstos ?I%FLllﬁ"c?éEfepﬁ?s effensy-of | copdest z»lgn.@bs@nsan adjacent

Zoécgméqttmz 0’%%%%;‘5( égib@y 2%&?1@ showhr Qéroﬂ@lst%gt?u @E‘bé}s\égl Many other

pl ns arrange or conpat |

C ocminecrtand:cmﬁ)gu}:ﬂtmgs catbe asedwithpthie gt aj;ﬁﬁiblﬁﬂﬁ&etdmhﬁe the effects
rted, arrangenent of the pins 2050 is al so
’legéfrosﬂéﬁ%r di ngly, when the adjacent jacks 2035-1,

2035 2 are positioned generally vertical to one

an®Oh30l, tAsdipallk @nom&heoackt dsecrulply 12400 cimirchrio36vidtimreck 2110

not %yng %ag% tagleu E?lﬁggbc%g cj!(hguﬁ Bﬁgg—l 2?50-3 2120-4,

Jam02§>3§r2b 6,S2100L7 i mzoh@ (§ﬁ[€€t1v&§/t"tﬁ@|dls%1% e{c\és,l?)lz@S) The
the pin 2050- ‘1 of t’he inverted j ack 2035-2 va!1

nVlvfémtJﬁdaIZI b0 ané the/diyurbanjasksal s shase rthelsaee efbatews discussed

¢ B bl ThE DR MRaRRhl FRARIE LR ekaRibncan 6 used to
VI 0% di 0 B3 h1i&P st S8y tha sRaf ir&ﬁlﬁfjcn{godlstué%?r jack 2120

conpensate for alien crosstalk by adjustingthe
siigdedes doethegvictiangckt21d@. t Onowsgbh thbodimmendds alisusded below in

par i.cul a e effects of alien crosstalk on a
L’f‘é‘g{lgﬁfzg éggnal can be determ ned, and the

conn ctor can be confi ured to_ adjust its _signal
Wat & wii bg ;Hgg)rgp@t@ql, ¥ ©8& of giil} in the art that any of the jacks 2110,

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
each 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 disturber jack 2120
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effects. Many net hods and nechani sns are known for
adj usting data signals to conpensate for

WO paosasvoennect or crosstal k between the pins of PEI/US2005/005440

connector. However, as discussed above,
i ntra-connector nethods are not used to conpensate for

al ireturer As shawk in FRO 234ihe 6 betuf 260 irludie aatetvaiknghalyzer 2205
and conpensating for_ alien crosstal k between ) .
coRMERE §risangmiteyicounled dg diemibar prirs B pEaneo!f thedisturber jacks

ef I Vi ctim s .
SEPESh Sulpsthd R34 501, DAL DY Rohe 8 Bfer ot
coapaebat oowpledtv vietiprgns d2d0 Lo thdyibeh jhdke2 Vioct The disturber jack
signal to conpensate for the determ ned alien

cr

K hrscpledcip ¢, digturber fesmimation 9240 ky Berblerd 238k i1 victim jack
erbo ol St e Sl 2008 (R Res”

Wi fe ) tQ determ the effects of alie

cr L@g?%l ksﬂﬁ‘éft%@@i’gygqb%ﬁﬁsgcﬁsﬁ‘?’gblyﬁ&%g | SR eédata%@ﬁe‘i‘ p@xﬂe‘# a data
t hgetGRAN e Acob Rl E the FRHHLEL {RRIBELA 240N@HSthe 883G termination
connector of the jack assenbly 2100 can be affected by

al 23 endgslude kropedies At ace charagenstictoadrasdatd hetwaflor Epr example,
to,d rmne the.ef ts of ali.en crossta on eac .
coWﬁgités(%ﬁrF?r frpigation, @qaandﬁ%&ﬁﬁweteﬂa@aﬂwb é‘%@%f@ ude resistors
t T RAVHE SphBrifleIPRIprticlr BYMimBlalihg Si RANIRC! @fhe2Bible 2230
measur esa?glg)@gf feeg{ﬂg of coupllegasli%nalns on an agj aceeht 30 can
c oemagrisera, neTmerk taipk cads tabtepd 2tba@lp sinsilwewa nEiovork connection.
illustrative purposes. Many ot her connector

Cofeli4ir atlh enSexeaipldr¢ pt6cds it HetbHBini@StheaTRRIDbY aliéh crosstalk
determ ne the effects of alien crosstalk. [0013& As )
Fi genepateds hp e dishiebgraagk 3kakhthy netwerkcanalizac PR can transmit a

S 2RI 18 LS RS S
2120k freddctdy s tdddittéd 1@ HDdiStutlse | Ja@C1a20el .y WHdhEthe transmitted

di sturber jacks 2120"). The victimjack 2 110 and the
di sgrpl mveiSaé@gztilzodlgmeé Raie 2230 o© dlieu désturbiess dapks 8420-1, a

SCENFUR ST 15 A58 o B R i e

cr2edst af kheekictiat gadkhat 1®@achhd camsitist §igﬁkﬂ ®i sdprésbative of alien
jack 2120 induces on the victimjack 2110. One such
end¥etatk Hiduped ep devidisapeiss 240 n rel ation to Fig. 22.
[00137] It will be appreciated by one of skill in the
ari0014t JThy cobplinpesigredk S.e2dlich, cragseOk,ofanFiegmeBuieds areferably in

B:ﬁ-u% eotn\r/{ & tvicrtrl]rd Sgilé 23 il(}—?, wc%ilrx]l It)aQre 2? ltOr-]f,rviJctéllr(r:lkpsairz%Zzl%-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. Each 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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di sturber jacks 2120. Accordingly, alien crosstalk

effects can be determ ned for each of the jacks 2110,
WQ16/08590¢ he j ack assenbly 2100. [00138] Fig. PCI/US2085/005440

bl ock di agram of an exenplary test assenbly 2200

useful for determning the effects of alien crosstalk _

o duRed ¥h €id Vikiimgkird 2200. Tiiis gerovessadan Hetrepdatestt fongwatigshisper pair

2200 can be used to neasure the alien crosstalk

ef2P2eBandrgpindarthe dissyrbeieair 3220r4-2120 i nduces on the

victimjack 2110. Preferably, the test assenbly 2200 )

d40et43] neThe heasfrements foim Hiej i@ma@rﬁg@nmwwﬂ@%& tgflefgymine a

h disturber_jack 2120i.n.tur.n. As sh by Fi
¢ e e Goriser (o ot Ve Tt 5105, PorGmele. the
Q?Héa@&eﬁ}ehfsmﬁ&‘:ﬁair%q@ 1%nt‘d%1a%gfdghifeb Qhd padd o dRB2Mine a sum

one of the disturber jacks 2120, such as the .
diasienrdresstillacitfeltl ot the Tisturhet prirk 232R10f Ahe dstprper jack 2120-1

f2 %%pe%%teiggdsg%f qrﬁlih]% ng {n\é %%16 %8 #(ﬁ-lé .e gl]“htgf sa}r'/r%gioilcj@atg% fof each of the
g ;\%?tgﬁ f%%% QQII_tEbieﬂe LRt AR DYIRCAlEBATVEIR! the AeRAR abylyzer 2205

e victimjack 2110 is coupled to a
vimiy trehenivitnatigoal @2800btheadisturher peiss 23R0 simyliapeously, and the

[00139] Preferably, fhe 1est senbl i

aqsumeaen sopi S S Ton R B nEaAT ai i Jebsfled Tor cach of
di E%)WCI%{ Jigrdpati on 2240 and the victimterm nation

25 can tnclude properties that are characteristic of

a ne rk. FEor I i I NAldn0 1k
S5 PSP, B 16, SRR S aidcts
r ee?&t%t Ha? tﬁb_?_ﬁﬂsﬁ%egpm%ﬂsmgal Ragpoio fier inidasdifab wticsfmpaifn 22l of the
a network. e cable can conprise a netwark-

c b 2 dres beaenraie for alous detwberisrie 2120-2, 2863, 2120-
co [ 0 | g€X r k
B I
bYadaligefiDS0 % che hej cisled 113 0differenh disneberojack £1aDy2z end the process

2205 can transnmit a test signal to a disturber pailr
2oRpeatedf Prefierably sthambegesy arperisshlon .ea%r %éfgf: Jpsiryrberjacks 2120 of

swept. f.reque hSa L ] ' I - I
>3RS R TDL PO e bl g e
di §bshRIefRAL FrodR dfbhldisfuridigacli 3120 heasyrad,kthd 12 lieracrosstalk
coupling signal may couple fromthe disturh

. r pair .
22¢fects tan bngepteattbio/deienning aitptal QlﬂbCf@FSt%l}eﬁé’ff%%?lF fpeh victim
j ack .~ Fhe_.coupl i:n ' ' r i
585841t SRR T IR SESPLRIR s hov

[ 0OR48 backhAcEm 4l 2200 shenabs adjused takbbmpersatedot tlelalien crosstalk
can be neasured, ﬁreferably in turn, on the victi

pabifece Todupedy by thendsibep Jadks 22120 ¢ TerpiMRips o @pplying signal

Ao beEaB0R e T e B OS2 arg L usheh RGH.
[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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coupling signals associated with each victimpair
2210. Each neasured signal can then be used to

waeledos0sidne t he effects of alien crosstal k t hat PE€TES2005/005440

transmtted signal induced on the victimpairs 2210.
[00142] The network anal yzer 2205 can then transmt
t héceordimglly, dhosigna cdivbbevaptfodths tvivtidepaipal 10 2128 Ge 2onfgured not

di scussed above, the transmtted signal generates . )
cofpFORBETSRIGNRr dhen pligm erogstelki of thaicrarfiguler disgaber, paind220. This
co ' ionad n r he vj Gt m.paj r
2B, O, 21502 P TE 0 aRel; B bl ke comnector
2240arPements dndeewrerkisignpigl r 2210-4. Wth this

iteration, the neasurenents can be used to deternine

t hpoalibectmurer ahd RSt HEQEHIY 200 Lhdbe E&ﬁiéd’r@&‘ﬁfﬁlfﬁyt@% that allows
signal on the di st ur ber pai r 2220-2i nduced on the

vi elidnnarpssitalk te bd accutdicly mpraswied s Acearidbe of diffeadnd andagurements may

the di sturber. pair 2220-3 and agai n_for the disturber

pars s R b vhng ¥ Skaal sBRGR R Fer FrURRE osesUreients can be
i t kel bPASareAR dien AALSEGANSED) LRS! B1-BR] RlGHTosdIe PAFEXT).
crosstal k effect for each individual victimpair 2210.

Foln thedasilassenlly 2206 of tegred? ANBXVicahibm paisur@RdDilE side of the
can pe a ted and, used. to termine a sum.alien.

cr DBl aF AR ng Figeinr ol P Ptk 825504201, Site AFEXT
di bbb eheabBell of HDvibtiRGSAIA R 22 JONEUCSULOR iR iack 2110. Both
victimpair 2210-1. The sane holds true for each of

t hel Whase | megairgnee?® niayobe tised vioc helm Jefekmi2 14n appropriate signal

Al ternativel t he network er 05 may transmt .

£ hESTOREE, o) g nBe r8BRY BT oo aense®d S o signal
Si (BthicRSROHHaY docd Mt ploBuUidabitdle AFESAL abkaief fect s
fromthe disturber pairs 2220 can be neasured for each

of the gicti @Ogﬁ#eggatg)gg?c%h%%éﬂ The process

descri bed abov I'ng the sumalien

Ik effect that th [ er .jack, 2120- as on .
e nOR: vilesr s ac‘l@nﬂﬁ%%%@@%%%? 4_‘3% Qﬁt‘?}ml?ﬁ]ﬁ face Partcular
2 130t aniloR2 1102 RRAREChnhhsdthg cah MR rpret ke kd ?gr(r)lbci‘?lﬁgt% for the alien

2120-2, 2120- 3, 2120- 4, 2120-5, Z2120-6, 2
210ssglk gliecte xHiepsignal chmpensatossslicudd bebf niagnitedesmnid phases that

0 0 B RS B S 3h Ryt of

Priae @fsurbsr PAREALOGDI TP lea8BLAIRE: dtBe dishird | 2lS
2120 of theIBj ack asseanbelay 2%116)85 %?c% tsﬁder %@%ﬁ%ds%@ﬁasmefembly’

belba sigmpbaompemawrs e eufigaleilan mnyessa Korefhtenm fliontrosstalk
ea i sturber .jack 2120 ured, ., the sumalien

cr%@§?%ﬁ eé?tﬁft;ac!{eg C&%Fﬁfaﬁ%efffgg&é@l&@%awed eternmne a

total alien crosstalk effect on each victimpair 2210

of 0PI81vi & vanistyaf todhmiguesisan st ied 4p jasnergteoanst apmber of signal

efgoﬁﬁ}engzﬁ&rs%&eﬁte%apcﬁz\Mar 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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much each victimpair 2210 should be adjusted to
conpensate for the alien crosstalk effects induced by

W b@sasour ber jacks 2120. Techni ques for appl BETYS2005/005440

signal conpensators to the pairs of the jacks 2110,
2220 are di scussed bel ow. [00145] The process

designalbesmpdneattorc athdae Yar t@bp&Ratighgoragliéd c8dsklalk between two
accurately neasures the effects of alien crosstalk

befMaest 135ks [sabrwnan Fee. 231 e sphamaticafpsteated el'igr 3% dhpyvs some
ca i I f; t. on SCI | -
bon e BESIR, BRRele TRl SR eaf el WAVASHI Bfcent jacks,

s ubishtaspfor ehampliess wickiet japal? B0 2224 dizturb&yjasubs®. Die conductors
t he_di sturber jacks 2220. This allows a connector to o
beh 8¢ 43k qate FouBledeiRsthe condictars it an pdiscent gaek aiith a capacitive
Wi ' . t per. al i.

oy LB [ a8 OSSR bl o prvoen e
2264 jerys.gSinceatachoptly has ehanatiab ypihMssuliiohi digflhcement contact
amoynt of alien crosstalk on_a particular victimpair

2 2BBTSAECE #P SEIEY Toyrhesublg sanfigsatrasicapaciisre qompling between the

1 TR RS g8, B SRR . 1

pashouRP 3. nofdd shasldoovidl tHeecqrabikstichblsed2b2Be iBed@nd only those
configured for many different connector arrangenents
an¢PRIEEIAR PRI thgh slognot st sy trimpmispion reqyirerngnts for alien crosstalk

as be configured in any way that allows
SE A gty

al i en crossta be accurately neasured. A variety

SLEOQh{Iéﬁg?[g}s iﬁ)ﬁ@r%{‘eg%[ﬁ_gi%g@@?t%ggfg%gkggmggsgtors between the two
?iﬁ%ggﬁﬂﬁﬂkssin%ﬂh Q%Jyﬁtﬁ%h@@a&%ﬁfvé%? %@inﬁﬁ% &ﬁ?&ﬁ‘% Eséelf does

) and/or far-end alien crosstalk (
t enat legskteragdditiop2D@osstalkibgtweR theddNECENE fackber mtersaltyeth one jack.

he S| f the vigtimjack 2 110 er to.
7 0l o Piafise RGeSt BN §08 AoSPPRTFE AR Tagr Space-
bempBARhE thiheh hErretGld Bt tsBIpBERRE 1091the 20k bale a@{?ew%sed in

victimjack 21I0. Both of these nmeasurerents nay
ustsanttigativs| witlitheeapacitéveaor ingustive cowgtimgto griaimize alien crosstalk.
conpensator. For exanple, the ANEXT shoul d be

copEstiat dtie wignal eormpgRAbrscaIPBOSiIurtd s colapssietior the alien
produce undesirabl e AFEXT signals. B. Conpensation

TN S9nT s aumbey Rt distwbenpais 220oisiusing & smale dipeber pair

b d i ' i Gt i1..221 _r .
T L e e

t rz218ltb edbmpeasasd folr kmefiple sburcdhef slicinabsseORP PRsaaBIYS each signal
shoul d be of magnitudes and phases that effective

and p . vely
c oiPpRREter i gpniigimedifq wHizerodgeh fonmethe desosiateddiswieler ppir 2220
atto'c%ﬁli)gns%tesfgﬁﬁé althh crosstalk effect from the same disturber pair 2220. The
compensation mechanisms 1220 can be configured to 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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the di sturber pairs 2220 of at |east a subset of the
di sturber jacks 2120. Preferably, the signal

w@orvpesIat ors are configured to conpensat e forPC€TESHOFV05440

alien crosstalk effect or the total alien crosstalk

ef fect discussed above. [00148] A variety of

t eplanédyphypsicaly tesaisedhd hgetejaelt Qoflmyt poitihekeeping ’Ic:he electrical
signal co nsators for the particular pair 2210, For
exgeﬁs hd. %"fteﬁé pogsiklendihy CRopngegsationgong i Ippried aleasregion that
th ' ] ' (ofe! at i .
recrn SmbipROR £ il 1KLA0, RalH B b 2t D TRETS hirfbnsation
bezameif iapateddt b ccgiemndatsapphuximh@gRadt achistaesiwes bgth L2 and
each pair of the jacks 135. Specifically, the ) )

coﬁée rSBR9IEH ARRYN SATIRRRSEOD GORRIMIE 78 RRICARIEHIYE (i ipductive. The
el 1@@?&%@1&%%@{% ig'%%éatcit%ec%}lél%g?ener ate specific

si gnal® conpensat exanp he conductive

SIS S
deq) Bechbed ToPEIRENSATRCHP ithBRh] SBRSAIR ©rIPehssk ¥BARHuctor pairs that

conpensators. e coupling effects can include
i ndepet meetdhel ronsnzispior requirements fbi engsstalls sbaaldiieesinpeasated. It

S TN R
23capatiive ehaimbiive éduplial 8818 dodshdriléhd B3dANRNaL &‘gE@alﬁfwithin a

the possible capacitive coupling that can be use .
belepleer beieenlj thoe adjafent kisekss uckorasxample, éxampel embadiment, the

ictim ] i.styrber | 2Q. The.
o IPRREN st Ee PR S ooty Hoed pyrhitiach pantacts. As
of mahticdl ABSWY, ot RE techhilllePdRaPREI bl 8s ShRbBiMte kﬁi@ﬂﬁr%dor space-

t herei nbetween to conpensate for the alien crosstal .
bemapignzing ethromgh| effdettingSion staggeiihg jodcthe hiagksecghtalso be used in

mat | in/i ation di spl acement contact pairs, .. . .

e EaoR R o b s Sk s fagibing o minimize alen
cagpaskdikve coupling between the two adjacent jacks. In

Fig. 23, only thirty-six of the configurations are

il ate I .not [.] .

AR Sthe Hapt RGOS0k SE 23 g 2 o
papreferdbivatisedan Rombieeion twith ¢dcl giers Foe Blak @ Yinhes®Nhewever, the
for alien crosstal k should be conpensated. [00149] It

i st lipdsoplesampnesationgscherges havis hel ilbysyated separpiehs apeeerdingly,

b e ' ' hNy.S . WAy he
DEHSEAS, bR AR S5 TSP g DB e
| emafirst sigadl diofripefakorah@sdhplek st v Bfrat Joanédlpog8&kalk and second
jacks or internally in one jack. OQher techniques

i 484 sempensaips that cRmpsnsaiss o plicn @ossnlis|fin g tewmber of adjacent
S RnHEESSs P15H " ths%ﬁ%uqubo%gﬁ]&ﬁg,t thE SuBiber to? %@J%Eénr%%ogﬁectors 2120
t he jacks "can al'so be used I'n

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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conbination with the capacitive or inductive coupling
to mnimze alien crosstal k. [00150] The si gnal

w@orvpesat or s may be configured to conpensat e POT/US1965/005440

alien crosstalk fromany nunber of disturber pairs

2220, including a single disturber pair 2220.

Accamrtiti usgll yo gemerate thegialal capaRstatoios coperatins echint tHe effects
a ?S;ég l e vi ct‘;m air 2210 to caonpensate for nultiple

S0 Fpssialic-e 5 OF pranaply) digitpl wgral p5eqessing arpyshg Head to produce
(ofo) S ' (o)1 i)l [ . f 10 h

2o D1 Frienk oS PALIANA R0 Bt B A BB i Erosstal
al effavte r Amahgenienaf dfewitres srajontiigtivedemisdias talsoliRruspditd produce the

2220. The conpensati on nechani sns, 1220 can be o

c oHEna) GPBweRyiQye Aadustive end/Rr sangative conplétsas thown in Figs. 23 and
[ r r ' : -6 can i hel .
reehams OV 1SPE ¢ AShgel e, SRARTEinkpd i AR S Rittorenc
t hatclmaispensattesusboto igahidrae abé Bigahlotongfensabatkcdigpenests for the
the victimpairs 2210 of the victimjack 2110. Mny

s e%a?gﬂre@rﬁosaﬁa& ks, An exanpl e si gnal

conpensati on scheme for conpensating for

i Ni0PASYonridetdstermimsion ahé cpmpkissation sdebmiquendifeugseddbove can be

The schematic Jdllustrated i.n Fig..24 .shows three, :
s AT %Weﬁg%ﬁssw% Lty a@%&ﬂ%&ﬁa Siralie Sippgsed herein.
O ASQIBAPR21HeQBmERRRIIbS PleARHn PR YSLERI Y a lﬁﬁ%E&Pﬁﬁgtion with
plug-to-jack contact point, keeping the electrica

| eanyt of ithe shiekihpiews aanddas poditienal ThewCriscossed nebave.onBy using a

3?@@5‘%‘@@@2?&55@4 é/ﬂed%qi io%ntiotgg tvLeI?%, 2R gé(;in{)reantsgtlign %&ev&s, alien

CiFpRRIRbEReE Alli8cdn® chiBedlotfoB jadk L&BMBTY ddAd)e fufther reduced.
approximately at a distance between | ength L2 and LS.

ATVI0t g FRRIEATPORRMIBUIMIERGYP! | N9 _can be
nducti ve. e

capaci tive or | exanple shown in Fig. 24

PR C o i Bl ¢ tighder e dpsigetive and not restictive
C ViRhy 3hibeBEndAeeshd %ﬁaﬁ&?&doﬁl@f HHEAMRE K3 ib Y SﬂrtQ{r}]igted (%ould be

internal crosstalk. |y those conductor pair
nappanset totthesetaf akidinh gled e up@readiageing sbove desoripsisn.alTke scope of

ld b d. It.is.al f le t L
o 08¢ tvsRCorh SRRAT B8 fidhrunt it Bifigefedion 1S Bt e Agerivtion, but
t h@ohlatiRéBal be ARaTIhéY RithrefeRGE td R %&Eﬁédrlgaihfs,sﬁkﬁ% with the

does not lead to additional crosstalk ' wmthin a jac
bullessopa wb equljacutatto jvatukls sudtorlaomanre eytitied. dites anticipated and

enbodi t, .the conpensation structure is ke W thin
poliedsd et ARErdeElPRp Rl GRoRT b piterr cRBfigutations, and that
MRA RS PRAVE ing&%faté@ﬁtuwﬂ%&mf’@&ﬁﬁdm guch as

appropriate shielding or spacemaxi m zi ng through
of fsetting or staggering of the jacks can al so be used

in
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conbination wth the internal capacitive or inductive
coupling to mnimze alien crosstal k. [00153] The

W@ r@ras3seonpensati on schenes illustrated in FiBST/UZB05/005440

and 24 are preferably used in conbination with each

other. For clarity purposes, however, the two kinds of
conpensati on schenes have begmuiviRustrated separately.
Accordi ngly, for exanple, a jack assenbly 100-6 can

i nhaliss RaBrd i sms configured to generate a first

si gnal conpensator that conpensates for

i nt r a- cbnnecBonetbod o tarngensaiing for enekstillgmsabciated with a connector,
conpensator that .conpensates for alien crosstalk from

a number of SYUPEEERE connectors 2120. In sone

enbodi ne&esatinkh i eit ot
i ncl udes each'gc%rfﬁgggt? %r?al %ffgg,ef/lmﬁ?ﬁn%o app%#ﬁ%ﬁég&for ntra
i nedvasctorf ciobsall @td m connector 2 110. Preferably, the

ignal co nsat or both intra-jack d inter-jack, )
Shoutd BOeTEOR Shand SRR s SR red o drsfpegait for alien

NOdro St ARERNAE Hinb@H a8 Sohdeiords Noted above, where
needed, both intra-jack and inter-jack conpensation

schenmes can be used with other crosstal k m nim zing

t echni gyes such as shiel ding, .offsetting, staggering,.

etc. t o‘sz‘m' ni %g’eﬁ}?‘é (éffe‘i‘l%‘fﬂ gﬂof‘lﬁlhﬁ%c%’iﬂ%g?éldﬁt,e By Sid second
a'ﬁ%ﬂd@ﬂﬁmbﬂkﬁﬁﬁﬁﬁdd&&@ﬁ§ﬁkcER@ﬂﬁﬂgpensat'0” _
techniques are not limted to conpensation nechani sns

1220 of tratsmitingcutiest skgral thraizbtat 1ddahyneodiserrber pair of at least one of
conpensat i on techni quescan be used to generate the

si %’ﬁcg?urg%‘?wgﬁé‘ﬁf%rﬂﬁ?lw&ﬁ%npensat ing against the

ef f ect Soihinflel Mokt 38 UibdsureliRht 6X AP} Srostth @ fn]ﬁ{lced by said test
signal processing may be used to produce signa

c ongrevh snaonging pair gfisedd tonneotwpemslat e f or t he det er mi ned
alien (:(?%sst.al k effects. Arrqngqe%rrents of W res or

conduct §FP1RRE 52, secqnd osigral cupPqusater Basrde OB Higid at least one
si gealireppensat or . I nductive and/ or capacitive

coupling as shown in Figs. 23 and 24 nay be used to
generate the signal conpensator. In short, nmany

di fferepnt hani n. be used to generate the

si gnal onggﬁ@%W@igEB%g%HBZn ?Qwﬁh$%gdeternjned

al i en %?éﬁﬁl@lsﬁicﬁtfrirﬁﬁﬁﬁné,[ ﬁ%é@tlagﬂﬁ% 2H8 Sl hifRe each of
conpensation techni ques di scussed above can be appgled

t caghyumtzrlof adisesbbynnectoed. udi ng any of the jack

assenbl i es di scussed herein. Accordingly, the

conpensation views can be effectively applied in

conbi naj.i on id ReBBY oPElainl9, %l?t'h@ll éjon‘#rfs .and/ or

posi tional views di scussed above. By usihg a

conbi naepeingfsaghirehanitirgwsaidposthiningn ahd wasivdeteaniding for each

conpensat.i on Vi ews [ien . .
sra{Ri isturber pair o?sald ataleast one of said number of adjacent connectors.

5. The method of claim 1, wherein said second signal compensator is
configured to compensate for the alien crosstalk from each of said number of

adjacent connectors.

6. The method of claim 1, wherein said second signal compensator is

generated by conductive elements of a circuit board.
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crosstal k between adj acent connectors of a jack

assenbly can be further reduced. |V. ALTERNATI VE
WEMBODBIVENTS [ 00156] The above description i s PCL/EsHER005440

to be illustrative and not restrictive. Mny

enbodi nents and applications other than the exanpl es

provi ded mpuld be apparent to t hose of skill in t he

art up [ t he rlptlon Th e of

the i nvent| gﬁh %’Gﬁh"é %2‘3 ?Fé&l saigh e hSlg &PBpeRsator is
t i nst ead be
dce%e&elgﬁteﬁg%vﬁvatgﬁﬁf&?g% %Ig{:bea ?dgﬁ‘t’imgk H%nded cl ai ns,

along with the fuII scope of equi vaI ents to which such
cl aims re e nt|C| pat ed and i nt ended
Chat fubur c Wgaw 1 WBREHY 31 Seesidetignpl compensator is
canpbiaiaali 8 1§q1 fnelnventlonvvlllbe
[ ggg:or porate dglﬁan ° % %%e‘%ss re enbodi nents. CLAI M5 Wat
is clainmed is: 1. A met hod of conpensatl ng for
crosst k as oci d with a connecto rising: .
gener at™" flinF@lf’S fodelermiyRE eh SigPa C%‘B‘H? S@Weggt%mpensatmg
C%ﬁ@ﬁﬁkt@lkf or intraconnector crosstalk; and
generating a second signal conpensator conflgured to
conpenstmnsnﬁwng&l tesh srgnaisa;lbag lk fistmnbe pambéra disturber connector,
adj acent co ]i'eors . The method of claim]l, further
d*ﬁ&ﬁf?lg.sw& 4 ﬁF?ﬂrﬁ@t°§§|Pd’s’§1€8 RiaTghiA 2 WSHPERIDRESS
sai d d%b%ﬁﬂhg'zﬁ%é‘s@ 'TRE 'n%éa@&em%ﬁ@&isgﬁént br'agstﬁkt 1ﬁ§ﬁced Dy, gaid test
signal through at |east one distur pal r of
orsegratf o avibtinupdie assotiadjvatiesaid viotimewhoesor; abd a| n| ng
at | eas} one .neas rerrew of ali el?a osst,gl k induced b
sai d t eStCISIYAG PG IR %Tfﬂeﬁ%%{ 0 5316 aLI5ATHORE greasurement.
and determ ning said second signal conpensator based
on said at | east one neasurenent. 3. The nethod of
cl ai m 2,0. f urTheemethodpf ¢lainng; furth@remmpryimpaiedeating said transmitting
tra snmtting, d gbtaining, and said determning fo
281 S8 %%‘f“&“f&ﬁ%bé?%?aﬂéé SHERH DS GisRIber coppgetor, Wherein
”Psﬁf?loffété}{mﬁllng'cghl%rlsésua@ggﬂ%'étlﬁé) 618 1281639 one measurement to determine

said signal compensator.

11.  The method of claim 10, wherein said signal compensator represents
a compensation for the aggregate alien crosstalk induced by said disturber

connector.

12, The method of claim 9, further comprising repeating said transmitting
and said obtaining for each said disturber connector positioned adjacent to said

victim connector to determine a total signal compensator.
13. The method of claim 12, wherein said total signal compensator

represents a compensation for the aggregate alien crosstalk induced by each said

disturber connector positioned adjacent to said victim connector.
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repeating said transmtting, said obtaining, and said
determ ning for each said disturber pair of said at
wo e@snsme of said nunber of adjacent connect oPGT/US2005/005440

The method of claim1, wherein said second signal
conpensator is configured to conpensate for the alien

cr osst allk. f r diheaaethodfof shiid 12y KdRfeiDbaiddidpeemt disturber connectors
connect.ors. .6. -The nethod of claim 1, wherein said

seCOMATSs Grh s Hienbst sennestoyewithiag aproximetah Gve inehes of said
el enBIM soffec@r Circuit board. 7. The nmethod of claim 1,

erein sald second signal conpensator is generated by
bot h i nductive and capacitive coupling. 8 The nethod
of claim.1, wherein said second signal conpensator is o
gener at dd- by degnethed of ¢laia 9. fpbavompgising repeating haid teensmitting

oA 08yl el RN DO FRENSEY e cometr

di positibeed geidoentlo saiddvistin jikrto ceRnBEkArtotalighali ddngRhéhtor.

di sturber connector is positioned adjacent to a victim
connector; obtaining at | east one neasurenent of alien
crosstalhk in e sar di t estc sj a, vi;ct.im.pair
associ atlé'd Wit 1‘sillae?Pc(fdv&l::tg }atriﬁﬁcésﬁnégg%lrn; Q%Hdtogéelt AB! nfqppensator
sairepresegniad comppeatat @or haspdrapateSaiet a@bsdtARTHARRE by each said
measur enent.. 10. The nethod of claim9, further o
co Ft}fg“r‘fn@aﬂf epeagh sydshistarber sprasctoringgitigned gdiagent to said victim
obt.gi iy for each said disturber pair of said

di sturber’ connector, wherein said determ ning

conpri ses aggregating said at | east one neasurenent to
determ ne said si %nal conpensator. 11. The nethod of

cl ai m 167- whdheimeted af slegn Q) fuwthep eomptising siomylatingatsleast a part
co ' or the aggregate alien crosstal k i nduced
byggggaz‘fég}?@{bﬁff'ber connector. 12. The nethod of claim

9, further conprising repeating said transmtting and

sai d obtaining for each said disturber connector .
posi ti ohed ady Wkt for sompprpating for erasstaheetiagonnector, comprising:

of i ot 3" “{ind| sPhBRMay ERERAE o e K oHR-connector

r eprogssigiki snda conpensation for the aggregate alien

crosstal k induced by each said
a second signal compensator configured to compensate for alien crosstalk

from a number of adjacent connectors.

19.  The system of claim 18, 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.

20.  The system of claim 18, wherein said second signal compensator is
configured to compensate for alien crosstalk generated by each of said number of

adjacent connectors.

21.  The system of claim 18, 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.
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di sturber connector positioned adjacent to said victim

connector.14. The nethod of claim 12, wherein said
W@e)0s8/08390 di st urber connectors conpri se each sBETIUS2005/005440

di sturber connector within approxi mately two i nches of

said victimconnector. 15. The nethod of claim?9,

further conprising repeating said transmtting and

sai d obtai ni for each said disturber pair of each )
sai d di ur beecRisELPhorlampd Bt WhpieH %l secomd signad gparpensator is
Vi Chiiiras ko odde! B L SOl

16 ORI o bRl BTMfyRvd HlapBlbE08 Lo SATRAERIOl Gompensate
co ghalomn aregstalisent s a conpensation for the

aggregate alien crosstal k i nduced by each said

di sturber pair of each said disturber connector

posi tiongd adgjyac B $ CL | 0 é_‘ T

nmet hod of claim %?{ep{u?tf %Z%lgcggﬁpﬁlésﬁe%g&g?%?%% rgil l%lt Qcﬁnpensator
| emetnpasgsan tligithhsigatlaproedssar bonfikBredAosgesiemite hafignal configured to
conpensat | for crosstalk of a connector, conprising:

a P’FWQ?“%Y"’ Lfal Blrﬁfbﬁgéit%ﬁ- configured to conpensate

for intra-connector crosstal k; and a second si gnal
conpensat or configured to conpensate for alien

crosst alk. fr dieeasysterheof oflaiad] & efirtheo roveeirisigs 4l Qest assembly

The syst em of cIain1££,,mherein sai d nunber of )
ad f%%‘éﬂr e(ﬂq &h masEesS3idh @ligr egosstalk, islced bydsaid yrsdher of adjacent
Paibsec@l d second signal conpensator being configured

to conpensate for at |east one of said nunber of

di sturber pairs. 20. The system of claim 18, wherein

said seggnd gkgnal conpensator is configured to )
conpenséte f ofeaY§ieR of clsandyy furthercomprisings nenber ofshield

cl gt?um 18, ?J\BI% er lél ? ?fhggl é e%%ﬁtso? éﬁ'gf&% 8?7%%%%03%/ %&%’Qaﬁf
conqmest®s. conductive el enments of a circuit board, said
conductive el enents being configured to provide a

signal configured to conpensate for said alien

crosstabk. 22: ' . [ '

Second & gnal oo oL PR S e S AT oF Bkl connector
botnelhideslaict ¢condeetndwithineapiptoxiBateuplol inches iof 8@l s ohector.
conpensate for said alien crosstal k. 23. The system of
claim 18, wherein said second signal conpensator

27.  The system of claim 18, wherein said connector is oriented at a

different angle than each of said number of adjacent connectors.

28.  The system of claim 18, wherein said connector is staggered at a

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

29.  The system of claim 18, wherein said connector is inverted in relation

to each of said number of adjacent connectors.

30. The system of claim 18, wherein said connector is offset in relation to

each of said number of adjacent connectors.
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conprises a digital signal processor configured to

generate a signal configured to conpensate for said
w@Pbdosnsrosst al k. 24. The system of claim 18, PCF/UR®N5/005440

conprising a test assenbly configured to neasure said

alien crosstal k i nduced by said nunber of adjacent

connect 8ts. Zb6e sifdtem 9f skaem]8f whéramrsaidBsonhectbhsirares a common

co i sing .a nunper of shield stryctures separating
oagRegonEL AG HBEP TeAre Hencue ol seif AHRLEbP Sabacsr Lomgetors.

connector. 26. The systemof claim 18, wherein said
nunber of adjacent connectors includes any connector
wi thin approximately two i nches of said connector. 27.
The system of claim 18, wherein said connector is
oriented at a different angle than each of said nunber
of adjacent connectors. 28. The system of cl ai m 18,
wherein said connector is staggered at a different
depth in relation to each of said nunber of adjacent
connectors. 29. The system of claim 18, wherein said
connector is inverted in relation to each of said
nunber of adjacent connectors. 30. The system of claim
18, wherein said connector is offset in relation to
each of said nunber of adjacent connectors.31. The
system of claim 18, wherein said connector shares a
common orthogonal plane with no nore than one of said
nunber of adjacent connectors.
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