ELECTRICAL CONNECTOR WITH CROSSTALK COMPENSATION
[0001] The invention relates generally to electrical connectors, and more
particularly, to a modular connector with compensation for crosstalk
among multiple signal paths through the connector. [0002] In electrical
systems, therb i ihBiéasInG ‘SRt foR phadenirROsihalLiktegrity as
signal speed and bandwidthdpgrgases @pgyseurce of signal degradation
is crosstalk between multiple signal paths. In the case of an electrical
connector carrying multiple signals, crosstalk occurs when signals

conducted gygy; & fist signalaptRias r;%%rﬁg%mp%&e@@%xam%%&o%, and

capacitive coupling into a second sign he transferred signals

MOKs RATHEUE DY stEIk ETIRE WEC SARNEEINT that Fograsewtios dignalawitald Bveng
mLﬂR‘ﬁ?ié%fé}{&@ I;}gﬁg..t[gggéﬂ hr&xample, a typical industry standard type

-45 communication connector includes four pairs of conductors
defining four different signal paths. In conventional RJ-45 plug and jack
connectord, P tdukriretidsa sritrinto tHER tEBERISEIY ponasl toraneserving

sigRRORIGAYET & langth of thercanaesiqnbady. ifhussthepotlsamis hakional
signal crosstalk may be induced between and among_different pairs of ~
degratiisitor BRtietoraetrsemmpliinltetgnpk Rabsstikhsr ¢t qlgraesteftrical

corienal degtadatomagrneralivinereasas asdhe KeRHARSYINIEASES40004]

In the case of RJ-45 connectors, the plug design is controlled by industry
firsdtsieRatdRtbnieR ajtlieTrisfeBRtaiyal StbRIRtaN 4HRSGHIG! ervbliagiinto a

sechREEEEe RHO PO EAMIMEIACE RIS RIE RIS RIS aRRIEALOSNE path that

matint%jsac‘ . In one approach, terminal contacts in the jack are formed
degratle ¥ gsnal aontedovaetiscietrnd 88ftact a compensation coupling

contact when a plug is mated with the jack. See, for example, U.S. Patent

No. 6,350,18603n generakingieffestivepeas ahdhase MBAMIES §pe RI-45
influenced by the proximity of the corrective measure to the main source

co%%%tﬁ%ﬁ’@%@?tﬁ@%n&mﬁim of conductors defining four different

signal paths. In conventional RJ-45 plug and jack connectors, all four pairs of
conductors extend closely parallel to one another over a length of the connector body.
Thus, the problem is that signal crosstalk may be induced between and among
different pairs of connector conductors. The amplitude of the crosstalk, or the degree

of signal degradation, generally increases as the frequency increases.

{0004] In the case of RJ-45 connectors, the plug design is controlled
by industry standards which require it to contain a substantial amount of crosstalk.
Therefore, efforts to counteract crosstalk are typically applied to the mating jack. In
one approach, terminal contacts in the jack are formed with free ends that are
deflected to contact a compensation coupling contact when a plug is mated with the
jack. See, for example, U.S. Patent No. 6,350,158. In general, the effectiveness of
these measures 1s influenced by the proximity of the corrective measure to the main

source of the crosstalk, e.g., the mating plug.

{0004a] In an aspect of the invention, there is provided an electrical
jack comprising a housing having a mating end configured to receive a mating plug

and having a plurality of signal contacts arranged in differential pairs, each said signal



[00044a] In an aspect of the invention, there is provided an electrical jack

comprising a housing having a mating end configured to receive a mating

plug and having a plurality of signal contacts arranged in differential pairs,

each said signal 1 contact carrying a signal from or to a plug contact in

the mating plug; and characterized by: a plurality of compensation
cofaBagimnIMiereitiganh £8id GAMBENSHION CORIRE ANIRDSAAFESRARIVEnd

plug contact'in the mating plug independent of said signal contact, and
chafad?ERF$E compensation contacts provide crosstalk compensation

[0005] The sglutigRyiotheRiRbiemomayRaRIovided Py A% QlestHsRhdatKion

as disclosed in example embodiments that suppresses or compensates
congCtorB8astk 2artdnaiany, Rk 1acress ke mMstRgalis iHipsadRrdodssaid
sighl0SecasRassihig Ohesaures @ BisnpEasaialk- ThREIRCGREK crosstalk

includes a housing having a mating end configured to receive a mating
corigs&Blurality of signal contacts are arranged in differential pairs, and

each of the signal contacts carries a signal from or to a plug contact in the

mating plugobke afsstainatinekinpugedRRIWAIYOhLATRENSAUAN ectrical
. contacts, wherein each compensation contact engages a respective plug
JackoAtaCiTHARI NGB iREREOEHAEHE ofiie BMAF ENIdCI aRasiates for
croSIIReNsRLiRAIBRALACtS provide crosstalk compensation. [0006] The

invention will now be described by way of example wit reference to the

accompanying drawings in which: [0007] Figure 1 is a perspective view of

a connector having a jack formed in accordance with an exemplary

embodiment of the present invention. [0008] Figure 2 is a perspective

view of the plug shown in Figure 1
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mated with a jack insert formed in accordance with the present invention.
[0009] Figure 3 is a perspective view of the jack insert shown in Figure 2.
[0010] Figure 4 is a side view of the jack insert shown in Figures 2 and 3
with mated plug contacts. [0011] Figure 5 is a perspective view of a jack

i i ati formed.in accord e with an
o B R0 FRIACIS B BRIl b Bourge of the
cisersPictiVbevideptoral desindetbrdeavinyasjagkhaoinpredtingaend arigaired to

rdVHR AR SXEIPIA e[ZQ%@@WBPE@QPESﬁ%%@@%%%ﬂggﬁ]%adl@é{%%%l pairs,

that is configured to mate with the jack 10. The jack n an exemplary
anghigehinddhe, sigaehromiasissaricpesigor! foomayr e amdustediont anvhd wating

pR@NerHerel UREARMK inBlaYD8 BAHMENP AR BIGEHIRA] d8YEE Ol herein each

apparatus having a communications port through which the device may
CUBRATHGHIMALE WHRF bt IFBEBEE rdal TSTERROYRe Pl iceBtaFheifacka Opdtinge plug

indesentRer! BT BIMERLARIRAS RRK the2 JIRWENSHidhiS IARE L BARFRIO®osstalk

that the benefits described herein are also applicable to other connectors
CIRBfER4te embodiments. The following description is therefore

provided for illustrative purposes only and is but one potential application

of the invenidd®€&pnd@ptaerneion [R13bRhedarkdbiichidesadioucingle wit
‘o e(%etgget hat%é’;l bas§l ort}gn 1ﬁZ&lWand a shell 24. The shell 24 includes a

mating tf%lce JERargefinesEns Snlilﬁév hat is configured to receive

the mating plug 12. Latch members 29 on the base portion 22 are

received in ${818730 inigheeshedl 24 essrertivahacshelf to thenbese paviign £2ack

fol#ill hap Hengadement-Ihs oy dna ahindvdes,e pialitolsena
contacts 32 and a plurality of compensation contacts 34 in an interior of
the shell 24. The compensation contacts 34 may or may not be equal in

number to th&HEMbEIS I ARPJAItRER e view of the plug shown in Figure 1

mated with a jack insert formed in accordance with the present invention.

[0009] Figure 3 is a perspective view of the jack insert shown in

Figure 2.

[0010] Figure 4 is a side view of the jack insert shown in Figures 2

and 3 with mated plug contacts.

[0011] Figure 5 is a perspective view of a jack insert with
compensation contacts formed in accordance with an alternative embodiment of the

present invention.

[0012] Figure 1 is a perspective view of a connector having a jack 10
formed in accordance with an exemplary embodiment of the present invention, and a
plug 12 that is configured to mate with the jack 10. The jack 10, in an exemplary
embodiment, is a modular jack. The jack 10 may be mounted on a wall or panel, or,
alternatively, may be mounted in an electrical device or apparatus baving a
communications port through which the device may communicate with other external

networked devices. The jack 10 will be described in terms of an RJ-45 jack.
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[0014] The plug 12 includes a plug housing 40 that receives a cable 42
that includes a number of signal wires 44 that are arranged in differential
pairs. Each signal wire 44 is attached to a plug contact 50 (Figure 2)
within the plug housing 40. The cable 42 extends from a cable receiving

] t ousing 40. A lever 4 Iocﬁggae | into the jack 10 ..
HERAR LT S o ST ne R TR B R AR et
tocanbgetsBmenidrshencatpensatiomcontaots 84 whbn thalpluggl Aésonyatied is
i QdREIAC IO RGIBNIC-2I5- 5 BE SRAFHNG MIBW OFING,plug. 12, mated
Wi%#ad?gck incseqr?ég fgrmédeﬁﬁ%@gc%gﬁ%}e:a\e{v%ﬁso%%?n o %%%t%?@%mn of
theresent ipesgents Fereiplug 12 houses plug contacts 50 that are attached
to the signal wires in the cable 42. The plug contacts 50 are held in the

plug housingodQ3 T he plug GoNtRGisRR-aeLSHOWE 10 Mating:eNIRYSBRNMN 22
ith the si%nal contacts 32 and the compensation contacts 34. A typical

ang 1 A8l dits ThEl A nsiyAED R aBREdRES 56, thrgwislisesian sprieng 28 that

is egingiree Eﬁ&cﬁ%ﬁﬁﬂ&]ﬁ&ﬁfg@ﬁ% 30. Pﬂcﬁ%@?ﬁ@%ﬁrﬂh@ Eﬁ@@%l?[ﬂslgn 22
may not he used, [0016] In an exemplary embodiment, the jack inser _
R AR o Vit ERITGuSThE 284 D Fasheihde s DhsaReELoy frstvith

snapsditengagentdantla kecond Lo chilhnard PRdING si0AahePAAGISS2058d a

ted in the first circuit b 60. The si 32 anged
P ATV G P SELLTR it TG SHBAATID e d ey Peheation

contrutedt eaghosignalnaiaet;32) ia Aviabpealive: apeibdico4ithal Bntacts 32.
configured to receive an output terminal (not shown) that electrically

connects thg,signal t t ire (not s that carries
one of the oﬁ?f(grg tia?lel? é:éﬁr‘]%é %r&?lna(gff%g 51%&%\,%.190%51%%%%@& 6?88“_@ i cable
42nthae dnduties jaokad¢001 Fighak woeerid dheuirboardi@2dniol difsramtial pairs.
f 7 ' nd-£4 proximate, th i
e B e R L R B s
40p6Tbe widladR ert¢rilyrem)s Tallastasshdng end 46 of the housing 40. A lever 48

locks the plug 12 into the jack 10 with a snap fit. A plurality of plug contacts 50
(Figure 2) engage the signal contacts 32 and the compensation contacts 34 when the

plug 12 is mated to the jack 10.

[0015] Figure 2 is a perspective view of the plug 12 mated with a
jack insert 52 formed in accordance with one embodiment of the present invention.
The plug 12 houses plug contacts 50 that are attached to the signal wires in the cable
42. The plug contacts 50 are held in the plug housing 40. The plug contacts 50 are
shown in mating engagement with the signal contacts 32 and the compensation
contacts 34, A typical RJ-45 connector includes eight plug contacts 50. However, in
some embodiments, some plug contacts 50 may not be present, or if present, may not

be used.

[0016] In an exemplary embodiment, the jack insert 52 is contained
within the jack housing 20. The jack insert 52 includes a first circuit board 60 and a
second circuit board 62. The signal contacts 32 are mounted in the first circuit board

60. The signal contacts 32 are arranged in differential pairs. Traces in the first circuit
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circuit board 62 is housed in a channel (not shown) in the jack shell 24
(Figure 1). In one embodiment, the compensation contacts 34 are
mounted over the outward end of the second circuit board 62. In other
embodiments, the compensation contacts 34 may take other forms. For

bdﬁ? 1 ion gontacts 34.m mounted.in and upw;, .

SRR T e i

CEHiBuGith énteoriz @ Mo ob epensdticm e dmenistinotebtme) inaybects the

siERPRIGH ﬁ@,etosﬁﬁogﬂﬁﬁﬂ{ Q}dﬁé’gﬁ‘&@ ﬁ%&gm&%%% 0% COMREMRAUCL a1
contacts 34 will electrically connect to one 6r more compensation

signsds e poloshewhigl dearbgrothendup bdisinviteliiobbajacs 2.0The
compensation elements are selected to provide a desired noise

compensatigogp7the Thatiag Rl @ icantassard001 8hYRra shesifiralbuihse 70, a
compeﬂ[sation elements are selected to provide a desired crosstalk
pEHEST

loysin ottt ROl G oG IR HPTRE Phfy BehtsERiinberdng@ngnd an
oplugrd 2:ibrosghoslisastccontacihidecearpranaatigRcon@eisd4With theecond

.plug cont 50. From the perspective of the jack 10, the plug contacts
CI%%r'?&%‘%%%&rg“&HS&fﬁ?Hlewﬁ&wf @oh ﬂ‘éf&mﬁhwﬁ@kpihaﬂr%wﬁ@va@ D. In
or(Eignbedi)mare, chasislepedsdndiecameise Soureenofareepesificallyadl end of

source pof crosstalk., Thus, in lying .compensation directly to the plu
S Sl S R o DR BT e mey
taloeaxthtal kofd 1 Honinneneen Hodineiptihigi compensstionelerheMs AR in and

shawn) incl a conductive element that grovides a reactance that is
o R BT TS R RS BarH (GO fitan ™ o
engh@inptanty @mbodiorerttiyereatiantemprimardy shodas s tapasiianden the

e,com atiop.elements may be formed using techniques well known

St et S e v
coponatadts 32 mayrivecptacgeinatiosecpmmeinityrio: saokyofHecsedsiohe second

'z%'iﬁ?‘i? acfance to_counteract the crosstalk. Anpther method ma )
o 3 e S S R D SR e noise
connerrttely Sucmasg plug contacts,

{0018] More specifically, the compensation elements are selected to
provide a desired crosstalk compensation to counteract crosstalk at the plug contacts
in the mating plug 12 through direct contact of the compensation contacts 34 with the
plug contacts 50. From the perspective of the jack 10, the plug contacts 50 and the
portion of the wires 44 contained within the plug housing 40 (Figure 1) are considered
to be a noise source, or more specifically, a source of crosstalk. Thus, in applying
compensation directly to the plug contacts 50, the crosstalk compensation is applied to

the source of the crosstalk.

[0019] In one embodiment, the compensation elements (not shown)
include a conductive element that provides a reactance that is configured to counteract
the crosstalk that is seen in the plug 12. In an exemplary embodiment, the reactance
primarily includes a capacitance. The compensation elements may be formed using

techniques well known in the art for such purposes. For example, two or more
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interlaced or aligned copper pours. A third method may include placing
discrete chips such as a capacitor on the circuit board 62. Still another
method may include placing conductive plates in proximity with one

another (see Figure 5). The compensation elements may also include

other circuit components that create a coupling to counteract the
CORRSRAR R p?ﬁg}“ff?ﬁd% ?ffgl&ré SHURRAIRELY g8 caihsnpsues to

creftththjaokamsert &2 dongreatehdeiaitstaigure Adthustrateisod side viewdefpheing
c(}ja§tl§oitr(1)§grt0 gzdﬁvithcr%%g?}géui? ntactf 50. The.compensation coéntacts "

34 Gre physica ?y a’lrlgne with the élllgﬁ:a SEoRISRIT Y \Xﬁth(?ﬂeth%"fﬁ Ragueh as
introlaesd nrthiégnadnizgipof pampeAshiidmeahtatta34imoRyieqr omyg ddicrete chips

r the number of signal contacts 32, When the plug.12 i .

s s S e E B e s S R pigpine
cordusitiablemntacpregiai onth ofih enainpessatiigwortact¥iRdonitipensation
elén'feﬂﬁgklﬁgywlﬁ%' 98&%3}6 oﬁ{gpaéiiaﬁ a%to parqd EQ_etﬁ:gtm‘prg&sa%ogcu Iling to

contact 34"are present. In one embodimen ot the invention, the S|gn§
cogpHrEasistB caapebtlls eathipdheatieml@ontacts 34 are oriented within the

jack 10 such that as the plug 12 is mated with the jack 10, the plug

contacts 50 eMERYERREOMARNSALLN %@P&ﬁ@éﬁ%&é@r&ﬁﬁ@%@%&b@sz in

e com

signal contacts 32. In_other embodiments, t ompensation contacts 34
erealfr i Wi o dd @trer it sl ag e rtsdtsod dhenigak dnsratsignaitbomededsplug

coRRANBI0 ETGABINIHRARMREARRION £ORARIS ZAITNAiGARIPGASAHRN signal
contacts 34, which are non-current carryinq contacts, and the signal

copigtscid ¥andhginke Bty wersadhesinbeineh cRARS SR TECaRRFE 34 may
or reggralessefdgpaider okangaganeighine signal contawts32BOGRE 12 is
comﬁens tiogq_ﬁ%ontacts 34 with the plug contacts 50. The signal contacts

maded WIRHES HiH d Hs §th OE LR ALRE SH AR T 0 L 16 AREaaRs dhARe Kcths signal

connetanothed oiResitianctmpeghiton phigacentaesisa. (0241 Fashsionath the
tact 32 ment end 78 that enga(t;es the plu%contact

. CO includes an engage |
Sig85 RRIFThe PG 12 (OBREH R FERAF o NSO (gthe Gbodiment of
thdMouvatngrethis 8@l tesignacentatis 38naperetrivaditthe fush@irstinted

within the jack 10 such that as the plug 12 is mated with the jack 10, the plug contacts

50 engage the compensation contacts 34 prior to engaging the signal contacts 32, In
other embodiments, the compensation contacts 34 can be placed such that the plug
contacts 50 engage the signal contacts 32 prior to engaging the compensation contacts
34. The compensation contacts 34, which are non-current carrying contacts, and the
signal contacts 32 engage the plug contacts 50 independently of one another
regardless of the order of engagement of the signal contacts 32 and the compensation
contacts 34 with the plug contacts 50. The signal contacts 32 and the compensation
contacts 34 are not electrically connected to one another other than through the plug

contacts 50.

[0021] Each signal contact 32 includes an engagement end 78 that
engages the plug contact 50 when the plug 12 (Figure 2) is mated to the jack 10

(Figure 1). Mounting ends 80 of the signal contacts 32 are received in the first circuit



-5 board 60 and are electrically connected to traces (not shown) in the first
circuit board 60. [0022] In an exemplary embodiment, each compensation
contact 34 includes an attachment loop 82 that loops over the outward
end 76 of the circuit board 62. Bend portions 84 cooperate with the loop

bESe0HAE TS CRUPRRABIQANCRNAGH 34 JLasRs éns\;@f&g%aﬁgeﬁﬂgt 68N ard

second circuit board 62to frictionally engage the uppeér and lower
6G&yrfaces 70 and 72 of the second circuit board 62. A contact arch 86
mates with the plug contact 50 when the plug 12 is mated with the jack 10.

The compefEtgn eaniadscahrmaydaelasioealbeprpasiatiadieontact 34

. second circuit board 62 through contact pads 88. In one embodiment, the
m @‘ﬁiﬁé&lb%té%c %nﬁﬁ?a’c%% 9&9@?&&5@% P8 B9 S dBRA EpiLoad

6hoBralboticathen enhedieents, dhelcopisTipants maydepplagadOfontact 34
lower, surfaces,-70 and 7 ,re,speﬁtively, of

either. or bath of the er.and
R S AL b AP 2 SRERVE BB ante Tifonally engage the
upgempeinsationscdhtactd3hdnay déke:oiventbemcuiFboingtence, Yodtact arch 86
compensation, contacts include mounting.ends that are mounted in
P e o A oo Bt dnA L Gl BEolfes 4 he
copgriactmichest88s [DORR) Teeketdrudl giconiidooat doGRdnetigddscircuit board 62
nsation elements. (not shown) that are electrically connected t
A MPRAIO DRI B A2 SRR B2 SRE R TREPIR on the
upplanerftsard) edcths stectet @nuicdrfagdiedl tdmpodvedeabpdiaetesminedontact
t alk ¢ ensation tQ-the signal at the mating plu
B0 T 8% PR ARPORIon (8 1S ToRS AR AR 0 ana 72
respgatinsty 5@ bfthbiesesatidg pragitl Dotk 68mpémsaltionatontactshddiarents, the

cOo O§£H§§[Ji\6%5&%?a'8f§”§¢{] t (?r%ﬁg &%n}a%ﬁﬂ%l Chr"t{g]ragrght% oS tg "((: npensation
compensation Is applleélnt the S|gnaef at the plug contacts 50 to ene tively
conlhelih arayamyglalbcrioandetasnivs thetapplivatiored fic tmpeasationduitipeard 62

anflUSHGQNIARIS R RnlROR Y FISHE: 852 REERRGFLING Vg of @ jack insert 90

formed in

[0023] The second circuit board 62 includes compensation elements
(not shown) that are electrically connected to some or all of the compensation contacts
34. The compensation elements are each selected and configured to provide a
predetermined amount of crosstalk compensation to the signal at the mating plug
contacts 50. The crosstalk compensation is applied directly to the plug contacts 50 of
the mating plug 12. The compensation contacts 34 are themselves non-current
carrying contacts such that the crosstalk compensation is applied to the signal at the
plug contacts 50 to effectively eliminate any electrical delay in the application of

compensation to the plug contacts 50.

[0024] Figure 5 is a perspective view of a jack insert 90 formed in
accordance with an alternative embodiment of the present invention. The jack insert
90 includes the first circuit board 60, but is without a second circuit board. The jack
insert 90 includes alternative compensation contacts 92. The compensation contacts

92 are mounted in the housing shell 24 (Figure 1) proximate the mating face 26. The
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accordance with an alternative embodiment of the present invention. The
jack insert 90 includes the first circuit board 60, but is without a second
circuit board. The jack insert 90 includes alternative compensation
contacts 92. The compensation contacts 92 are mounted in the housing

: (¢ . imate the mati ce 26..The -6 jack insert 90
o e B Sl e 20 B i e L S S g e
shesvihey enildvenlshgestss diynsisrohtewis82 dAdandnepenpsatiativoontattsts 92

wién aeR e PIVG d24SMARE YRt gk %ﬁg&é@%&ﬂ?gﬁg gé éartlﬁ esignai

contacts 92 and signal contacts 32 are orient
contigte ot ts Bimer seriianty tbf cageteolte plie thentihgttrafiethdependently of

cambadiment, gachfthegompeRsalian capiasts 42 é@ﬁlp%&o%'aésn%as 92

that is electrically connected to the compensation contact 92. In other

ingliiscinibtits b ibabinsiretraty eomselsdtohesampesionagpniet 92. In
otigluamadiRlaiRsI8nd Be RGeS Pharg aipersangconfiguesi Qn%?)fﬂm i¥cide a
ing

each other so that their electromagnetic fields will interact crea

Plelinidensafigieéeménts sired aarhpemdatsd sfepentairdgidach other so that

thpiie Geieatnas &moRBldR! APPSR RPrer R icalhtaBsid tlements.  The
compensation. [0025] In the embodiment shown in Figure 5, the

COTRFROBi SIS c iR ds o 2aRECLASHBENSHd AR BHerRbdisith ti9at more

sptheficampensation canirakadzn are alternately outwardly facing and
inwardly facing to provide space for the plates 94. The alternating

orientation ompensatign contacts 92 may also proyide for ,
flexibility in%élbr%ﬁgr}; the geﬁ%c?%rr?aénﬁgﬁ%c o Wpﬂnéésgﬁ}lggngth Gafigggensation
coplatés DA aks: qpreviapsty adsartbedertvel cradsthlic dantpensationos epplied 92
irectly tg the plug,contact 50, The compensation contacts 92.ar
o B B R R B i et
Theffeltenraljmap piedtti theqfl tlgecomtaptssabonitbonthetsyO 2 lactyicdbaglayvide for

ﬂé}gl%ﬁgrg%emb cHlmept thus described provide a modular jack 10 th

S R O B PR e s wsdy
praQously described, the crosstalk compensation is applied directly to the plug contact
50. The compensation contacts 92 are non-current carrying contacts and therefore the
crosstalk compensation is effectively applied to the plug contacts 50 without any

electrical delay.

[0026] The embodiments thus described provide a modular jack 10
that compensates for crosstalk in the signals from a mating plug 12. The jack 10
applies the crosstalk compensation at the source of the crosstalk. The jack 10 includes
a signal contact 32 and a separate compensation contact 34, 92 both of which engage
the plug contact 50 of the mating plug 12. Crosstalk compensation is applied directly
to the plug contact 50 of the plug 12. The compensation contact 34, 92 is a non-
current carrying contact. In this manner compensation is effectively applied to the

plug contact 50 without any electrical delay.



applies the crosstalk compensation at the source of the crosstalk. The
jack 10 includes a signal contact 32 and a separate compensation
contact 34, 92 both of which engage the plug contact 50 of the mating
plug 12. Crosstalk compensation is applied directly to the plug contact 50
wiahthepiugaR{Aihe compensation contact 34, 92 is a non- current carrying
contact. In this manner compensation is effectively applied to the plug
contact 50 without any electrical delay. -7 WHAT IS CLAIMED: I. An

electrical jack compiisiRg:adAPyYsRLBRAYAG R MatNGRRANEARIWIEHIL end
receive a mating plug and having_ a plurality of signal contacts arranged in

COTigUTEM RS BARH 05id N AL SaNEPORIMAHE L 5risR roRiasi e Eanged

in lggr&antaghinthadmaiing plugiiansheharasisized byoRap HHinGPfo a plug
compensation contacts, wherein each said compensation contact

Co%ﬁﬁdaé?%%%%&% A REERERT4RY mating plug independent of said’
signal contact, and wherein said compensation contacts provide crosstalk
compensation. 2. The electrical jack of claim 1, further comprising one or

more comPENEEi eleBRre St N EboiBe diEefb did ruppRnsation
coarnRensation, arfe WRerainatigasttwo OksaigiteNMNepsatiop-aantadls said
. are connected to said one or more compensation elements. 3. The
Slg%?gcti‘%gﬁféck%}dda T TrtHEr oIS Mt SFEaRSh JHRY I iRy ik
corapatagisheing mounted on said first circuit board. 4. The electrical jack of
claim 1 further comprising a first circuit board holding said signal contacts
and a second circuit board, said compensation contacts being connected

to said second cirgui bRerdcandsaid skeand, qiieudhaargrifisliditdor more
compensation elements. 5. The elecéricalc;ac,k of claim 1 further )
COI}}B?HE?‘ERH gegemf?@lﬁt selected to provide a desired crosstalk compensation, and
wherein at least two of said compensation contacts are connected to said one or more
compensation elements.

3. The electrical jack of claim 1 further comprising a first circuit

board, said stgnal contacts being mounted on said first circuit board.

4. The electrical jack of claim 1 further comprising a first circuit
board holding said signal contacts and a second circuit board, said compensation
contacts being connected to said second circuit board, and said second circuit board

including compensation elements,

5. The electrical jack of claim 1 further comprising a circuit
board, each said compensation contact including an attachment loop and bend portions
cooperating with said attachment loop to attach said compensation contact to upper and

lower surfaces at an outward end of said circuit board.

6. The electrical jack of claim 1, wherein each said compensation
contact comprises a conductive element that is configured to electromagnetically

couple with an adjacent conductive element to provide a desired reactance.
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board, each said compensation contact including an attachment loop and
bend portions cooperating with said attachment loop to attach said
compensation contact to upper and lower surfaces at an outward end of
said circuit board. 6. The electrical jack of claim 1, wherein each said
compensation COfﬁt&CEEQfﬂBﬂS}%ﬁla(Mdﬂﬁtﬂ\/ef@ﬂﬂmemlﬂﬁisiﬁl@mﬁ%%bre
to electromagneticall le with an adjgcent conductiye element to
ORI ST P SEERIRL. 18 PriEeelodirst|atio BT i T PRYHeGn: and
whesinyisingnhene Db ekenposRansaliaieletemntsi selacted fopf Quitidors in
| desired crosstalk co rﬁgensatlon ark%ﬁ%{lerein said one or more
ClOgG RTSEHRLY SR GEhTURTE U hBed’ more conductors in close
proximity to each other on a circuit board. 8. The electrical jack of claim 1,
further comprisin r mor sati ents selected to
provide al}oswed s%%aﬁwe fﬁ%c %ﬁ?)aﬁ Wgé’fe‘iﬂ%%‘i{ﬂ}ﬁeo{}? Mo
compmpﬁmtmﬁmeatmmlgmmdeser%@hmca)smﬁcelﬁmWﬁ;kaa@h,o&nd
th}all{p 1i éifurther com I’ISI EqF ore comlp%ensatlog eleme ts selected
0 provide X désied & 81|)h ERSAHOT BRAS Wha s i Bne or
more compensation elements comprise a plurality of conductive platesin - .
proximity with one,.ano e electrical j of claim 1, wherein said
compensatgl&on cﬁac gégiremr% gﬁrrfelniaéléﬁylﬁfgﬁcigﬁtg%?%?]@smg one or more
compensation elements selected to provide a desired crosstalk compensation, and

wherein said one or more compensation elements comprise a plurality of conductive

plates in proximity with one another.

10.  The electrical jack of claim 1, wherein said compensation

contacts are non-current carrying contacts.



