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MODULAR | NSERT AND JACK | NCLUDI NG MOVEABLE REACTANCE
SECTI ON BACKGROUND 1. Technical Field The present
waele@ehgmere is directed to communi cati ons connBCT/O$209/042771
and, nore particularly, to connection systens equi pped
and configured to address and/or conpensate for
el ectrical noise or crosstalk ., _nhear - end
crosst al k OB SE"‘,«F dALd ,,L 2
i nterfaci ng witgYhuda REQLSAEY G AtE sfer medi a
are 8eneral|y known. Nbdular j ack hou3|ng i nserts have
| oped that facilitate interface with
connectors, i.e., plugs, that in turn interact with
undeshalcalizieldwi st ed pair (UTP) media. UTP nedia finds
wi despread application in structured cabling
apph¢ prasenbdisclosgregs dirdeted|toeahmurrestionratonmaciors andNnore
i mpl enent ati ons and other in-building voice and data
particularhyrié caneaios syspqmis eqaippaimd configardd T@addadsh end/@r compensate for
plurality of tw sted copper pairs are tw sted together
elecainal nofsappeadssullt .23 nphrasitl cosgadkbi NEXT).ndi vi dual wires
generally have a dianmeter of 0.4-0.8 mm Tw sting of
2. hBasligremad ARCr eases the noise imunity and reduces the
bit error rate (BER) associated with data transm ssion
t hDeeiossadr indfadng Whh Righ fhaQuenty &fa trakRemedihai gen@altyknown.
carry each signal permts differential signaling to be
Modu$ hck Whis@ly ifdeftOhSre ®BINAIROEOpdd Y Rictlifaté Ditdrface fth einscterE,
external electrical noise. As an alternative to UTP

i.e., PREY, hat mth@listedcitwitiSingBicldad fwidtslpalr (VB Acdis. UFPEhedRA finds
certain structured cabling applications. STP nedia

widdspehdpRicatidh & HiubBired®aSling aPplic@iidnsO8 g PindbdEded TRl (CAN)
covering, that generally reduces thé effects of

1mp1@MEx§tht¢(ﬁs b @cﬁér% Biffng JOMEYE Hata @&nﬁ&mfoﬁgaﬁpgca%-gﬁ)s Ina

medi a, UTP nedia offers reduced cost, size and

UTPC@Bfe 4 ﬁgﬁnﬁ%%lsﬂeﬁl 5@5[ ﬁtnjs 913; tMs to eﬂ\elagﬁil' ‘*‘Jaﬁ%ﬁln V{_l]?!g% é)lastlc

UTP nedi a, as oppose nedi a,
coa’tan.e RS 1P lrbd é/englfally have a diameter of 0.4-0.8 mm. Twisting of the wires

BA

increases the noise immunity and reduces the bit error rate (BER) associated with data
transmission thereover. Also, using two wires rather than one to carry each signal permits
differential signaling to be used, which offers enhanced immunity to the effects of external
electrical noise.

As an alternative to UTP media, shielded twisted pair (STP) media is used in certain
structured cabling applications. STP media includes shielding, €.g., a foil or braided metallic
covering, that generally reduces the effects of outside interference. However, as compared to
STP media, UTP media offers reduced cost, size and cable/connector installation time. In
addition, the use of UTP media, as opposed to STP media, eliminates the possibility of

ground loops (i.e., current flowing in the shield because the ground voltage at each end of the
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ground loops (i.e., current flowng in the shield
because the ground voltage at each end of thecable is
woei9axast |y t he same, thereby potentially i ndBCI/I§2009/042771
interference into the cable that the shield was
intended to protect). In short, UTP nedia is a
flexible, |owcost nmedia having w despread application
cableris Wﬂezg@tla the/same,dbarebyqetential lydaducngdnterferenogiinge the cable that the
acceptance and use of UTP for data and voice
shiel¢ wasinfesddddn piotectl] froshdrti W ERNmiggia isrelldxihigdow post mediebaving
base, | ow cost and ease of new installations. Another
widesppaad tapplicatfi@at wpiee afd/dgfiRtaicsmimaicaticns.can be used for
vari ed applications, such as for Ethernet, Token Ri ng,
FDOIhe wAdeMccdptahe@Bid, usé GDNP &mdbtognd edieptrenseis{ibiE S)sp deneh by
ot her types of comunication. This enables the sane
the taygeeingdlled dbdegloandstayé taavimvpiastelitiony, auncthewisppdak ssature of
pl ugs, cross-patch panels and patch cables) to be used
UTP trthalic @inbé Gd orivadédypplicasivs, hiah aofor Ethatdek & olkehRRifg DI,
UTP nedia is being used for systens having

ATMDEIAa%], 1Y, dhbBh elepiadePOABE Snd bfierd@ped of EcdiiBiNi&Sb0 NThis
t he si gnal orlglnally transmtted through the data

enablePIRS ke tRbfRabIS aftPdysteRGBmPAtentsYsuch s pEBNALgsS Bealp-as.
The received signal wll consist of the origina

panSls SRPhatATabBLitd b ke Yor YAEARY BuifirdliR6hilABS vARE STP media.
addi ti onal unwanted signals introduced over the

tr anghafh RbeRalbd UG Redt ﬁév%{gtlha@a%u@%glﬁmé £s. In data

signals affect "the original signal

trangrﬁﬁﬂéﬁnﬂ?esgl?{/& a'il? ﬁgﬂﬂl@& tﬂx%qftgha{h@ d§t9 r¥ned1a is not

' ectiv reter to as ectrical noise™ or

nececSkd‘m%{] the s%ﬁ%lsfgcelve&b’h’?eere&?\%d Eﬁﬂa Wil CB%E]SY gf’ ﬂg?‘b{lg &P ﬁl&ﬁ‘aﬁ or

ormance of a co nicatio

modifebyFal g?llsedﬁto ot 'aéagtx(ir{af’ﬂﬁ&aaﬂfeg%@hgﬁ i duced Qve?ghe h

I on ol nolse
dat t
trang‘rglsmg %a[tﬁgéué:?]l‘;dfston{gns %r\?\%%rrvxéangep 51g];]1a gtl”,f?c)rt] %e?ﬁlgmal 51gnapbetween
ion.of data b d . no

wangeh B R Pend e g d%féls%wgt? R DR i he o
. Jn th di vi d | t hi
T RSN O T e R
comﬁglgﬁcgte %* sygtglgllr %GS:dF%}r;tg)cf) Eagiggl%gg\&ﬁpﬁquo%%h% egils’teencse and/or

ectromagnetic energy (i , el ectromagnetic
mtrf? f%an%ﬂn@%%g urgie demﬂ)an%ml&%wna such g e orrqrp. fgsirp mglfunctions and
tinm line is called crosstalk. Mst data transfer

loss&é&*e@ngmal signals (in whole or in part).

The transmission of data by itself causes unwanted noise. Electromagnetic energy,
induced by the electrical energy in the individual signal carrying lines within the data transfer
media and data transfer connecting devices, radiates onto adjacent lines in the same media or
device. This cross coupling of electromagnetic energy (i.e., electromagnetic interference or
EMI) from a “source” line to a “victim” line is called crosstalk. Most data transfer media
consist of multiple pairs of lines bundled together. Communication systems typically

2
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consist of multiple pairs of |ines bundled together.
Communi cati on systens typicallyincorporate nmany such
wore@vas@sd connectors for data transfer. Thus, PCTESm®09/042771
exi sts an opportunity for significant crosstalk
i nterference. Electronagnetic energy waves can be
derived by Maxwell's wave equations. These equations
incogpogatp g3y gHeh ynegivfang eepngelprs doralpia dtapster. Jhws, theghedstcan
fields. In unbounded free space, a sinusoida
oppextutty o5 siemificpnispregalkdaterizrenset r ansver se el ect r omagnet i c
wave. This neans that the electric field vectors are
peElrsteinagnetie encogyt Wayesieag e derévet] jbe Mhxwel's rve ¢qpptings. hhege
pl ane perpendicular to the direction of the wave.
equatiops are dhdicatly defined using eleteiv efdonagnstivafidds. din fufiteuaded|fige space, a
than the one originally transmtted. Crosstal k can be
sinuscitld goturbeade propagaes af a tramsvdrrefwiromiegetiewalvec IThsshahkthat the
commonly referred to as NEXT, arises fromthe effects
electtc firedthvecforedrelpapgacutar toahd mhgetic Haltl atdta} lyamgliniapttmet i ve
(magnetic) coupling between source and victim
perpehdicilarito ale direativanif gsivanes. CNEslk tedclisaAs eavéfben edgéd | ve
noi se at the receiver and therefore degrades the
diffabiglyahantthe ol Sinaly transin@idd) . NEXT may be the nost
significant inpedinment to effective data transfer

be Castslkiche b Goaialif ¥nSdfaRa forfnk ONeatn @ EjosEaAR tcomindaly
can induce relatively significant crosstalk into the

refeRéd 18E WEXTY Biddes frOmIRCAREtsoPhdr Aldchs il aldfecirdstiiRf atnNd
crosstal k (FEXT) which arises due to capacitive and

1nddcﬂ%a§ﬂ&10?%hﬁ§‘&hb@eﬁ‘é@@r@e a{ﬂa%lc@l%l&ﬁn@[‘gan\éfn%lom NEXT
el ectrical devices at the far end or opposite end of

incrédI& the AR $:91s0 % tﬁ’@ltetblve: %ﬁqthe&fotré’ PoCRkd He kl%ﬁeﬁ t(91f101§:r}at10

I ssue because the far end interferi ng Si gna IS

(SNﬁ5 tﬁ@é@trr%‘; @%he' rﬁos& El%ﬁ?&?@ﬁ?ﬁeﬁﬁnek’np@ eé%ﬂ)gtdtr]tg lfraﬁg?ér%recause the

source of |stort|o spee si gna

hlghter @@g@] §l' f%}éﬁi‘é/ eR@ntrﬁng‘ 1ﬁ@uc@§ l&tfv@{}% r?gs‘“eaﬁ)tr}:rosstalk into the

e S1 gha trav [ ransm Ssi on

pr1 CO n & e%c%h'%f L8 {:r%gs@ﬁl??stfﬁr 9& cr%rsﬁ ?ﬁiﬁgﬂl&lxclﬁ ari ses, due to

( I nterconnecti on
capal((::ggl? Igl‘;f]‘cg @Slﬁjﬁe ?(gué)‘l/ {)egxgle%lﬁhet nsré)a%g arllcir:%g a%pegtrll'c%l dawﬁeg Ehfs yar
100 Chirs. t d
end p@8%p:é?%§£%‘8ﬁﬁ‘é%ﬁﬁsksﬁ’8%ra%‘v rEed PR BenstBs e grigpess te
flections reduce

t. CGe
fm*?ﬁggﬁ% oQ%P“f?%%EW?%%@&t@?ﬂﬂ?ﬁ“@ﬂ@?gy to the receiver

an distort th ns d sig
gnot er ma‘aor source OF dxstortlon rfr(])rth speed 51gnal transmission may be

._

mismatch of transmission impedances. As the signal travels along transmission media,
various interconnections are generally encountered. Each interconnection has its own
internal impedance relative to the traveling signal. For UTP cabling, the transmission media
impedance is generally 100 Ohms. Any offsets or differences in impedance values from

connecting devices will produce signal reflections. Generally, signal reflections reduce the
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Thus, signal reflections can | ead to an undesirable
i ncrease data | oss. To accommobdat e hi gher frequency
wa@l2108/18@Boruni cati ons, commerci al ly avai |l abl e cperEs10096M2771
systens generally include conpensation functionality
that is intended to conpensate for electrical noise,
n0|se/crosstalk i ntroduced in_ the connection
am%g@’ rHsngmiged sgnab pisrgvde thegpqravst skt dipiorighe Hearsindfad signal.
usi ng UTP systens g 100 Moit/s, 1200 Moit/s
Thus rsignahieBedtigns qendesd %ﬁuuqﬁlpwbkyant%'@% ased, it has
become necessary to devel op industry standards for
hi ieeacconymedain highee e arencyplarafcommunisetiongyramniseially aygilable
si npl e anal og t el ephone service and | ow speed network
conggetipe sistenis genenally ibdedsreempenghtionferstionkditiathatyis intanded tas
t he speeds have increased, so has the noise. The
comfiBhic ToWleetrkabB8®., &g anuseraosdielki inleslueddan theicomection assembly or
performance for systens that operate in the 1-250 MHz
assefnrbdigsl e¥ioge desantisiod nhtwoaksgeing Ek@yitemy (edat1A0 Mist's hBOOtMbit/s
utilize the 1-250 MHz frequency bandw dth ranges are
trankrisfo ckes AndRhighir) ktvh drcrrated| DBasseedmamdesta) Badee®p industry
systens. Five performance categori es have been defined
standyrdARShightrAy fttrAbaimds8diR pdiforaiancet Wehas biyae gusmple analog telephone
ANSI / TI A/ El A-568B. 2 pronul gati ons, as shown in the
serviczlang lolv etditwER REtdna) B noidecdetigh Rred QitaBBRMs. As the
standards are used, inter alia, to identify
spedia Bhw/ if@BREL kORasAhddidey. TABLE 1UTP cabl e standards
are also specified in the EIA TI A-568 Conmerci a

Buithe iang1/TeA &2 3538 biaiddat PRSin¥Y dldchitaFerdhMnde foR BhtertiGhat
standards include electrical and physical requirenments

opelfagln WER-253 NTHZ Gequechey b&xa@ld@rﬁraﬁ@d E%Eﬁlk)l‘ﬁ?l dafd HREmS AR Riize

t he reqU|renents i ncl ude our

the Ui% MH}Ufﬁa' héhc9 Bhringdh Paéh' EssarpﬁiEEC?&Jeﬁ Rn&E')nel%@ﬁ b‘Ba%@ fand
as a characterlstlc |npedance of ms +/ - 15%

100%3‘4%??%@9& UER p%or%ﬁg&%%g(g%§ hfe b% i & hOPpMERk] /F@Ugléx

24 gauge |aneter or optlona
S0 R BTSSP 1SR B AR, BB Pt

belogif.)eccintlﬂhgigﬁetxb ﬁ1 tﬁgsleg)grfgrggh&gs‘tan‘agr%]ge gge%rT% feG 119 Q(g 1d91t1tﬁ§ r

aracteri s

cable/connector quality.

TABLE 1
Category Characteristic Specified up Exemplary Uses
to Frequency (MHz)
5 100 TP-PMD, SONet, OC-3
(ATM), 100BASE-TX.
Se 100 10-100BASE-T.
6 250 100-1000BASE-T.
6A 500 1000-10GBASE-T.
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maxi mum cross-talk (i.e., how nuch a signal in one

pair interferes with the signal in another
wW@200pAsABDUgh capacitive, inductive and ot her PgPES2009/042771

coupling). The Category 5 cabling systens provided

sufficient NEXT margins to allow for the high NEXT

that_occurs when using the present UTP system o

c or%?n@%iéssran%e\k% plso $nseifigd w&haﬂ%ﬂ%?%@mmermal Building

frequencies, nore bandw dth and inproved system )
Telecopmmyineatiens Wising Stangarh apdh aitch sondrmdssiaciyde glegpricafppd physical

cabling systens required enhanced system
reqld@r@}egﬁ%% Tho SiBnroexial\gsbles gdraptieal ffiher opbles. Hior HiTR/ e A

Category 6 standard extended performance requirenments
reqyiggnfepts dusdisie (i) bawm indirddualy bfisted pairs psIocakiez (ii) eachwiir hergp

m ni mrum NEXT val ues at 100 MHz to be -39.9 dB and
charag@ristigBmaedap&ofNVBP Ohws +a 18 He(mhet medsnied anfiejupioidsefi into 100

NEXT val ues at 100MHz to be -54 dB and -46 dB at 250
MHpkiand Gii) Zcgangc(Oi i 66-mar-dimmeter) of hgtidnaldy 2asege Ba4d8indt h

accommodat ed by the Category 6 standard required
diarheten) egppedcondatiss am spmifed. dddifemsiyt tho ANSMITAEL &6 6htthrydard

the TIA/El A 568 Category 6A or EIA568B. 2- 10 Augnent ed
spedthtsabocolor@odiabl dablg dminated andibtieet e ketitisal pRarb@erise o guch as the

requi renents to still higher frequencies, i.e.,
maXithegwesssyallb@sgwow iush atigdal irdoreQair Mtrferddowieh the signal in another

particularly, the addendum specifies (i) m ni mum NEXT
pairv-grolgh capacitBO, iMietitcoana@theB88pS ERBodiElg). 26. 1 dB at 500

WMHz for a channel |ink, and (ii) m ninmum NEXT val ues

at 1heQMdzort 3 aBlimpS¢stés @ ded3d fitn@ NEXQGndYbias to allow for the

forconnecting hardware. The requirenents for Return

high-QBX TRt oceutNAARLIn iR prebént A Padystd@QoMbBneaRd HoR e tHB (BS

500 WMHz, and for a connector the correspondi ng

den{ﬁlﬁ_g Fr hRB R Suaichs, M&e 8ddkdl A 'Mﬂ?ovf%@ dystehfpdBriince 40

As noted above, a key elenment for” conpensation %?

Ethdef OMsg%r U%Ptcgﬁin‘gg?gtélﬁ‘s It%ﬁlgreg Qﬁﬂa%&éo%‘gft% the

electrical interface, el g., el ectri

desi%x?/gérygcgirng%ﬁ% g){hrp ?&r 1 ;Elyjhﬁlg H"IQMA @afég%r?%%ﬁﬁﬁﬁg %%tgnd-gg e

_ [ ul'arjack "housing i's configure
e BB Ok SOERRED L 1, R Py
NERE VRSN YALMAHS, FPI68 AT SCh S0%0 MERPE 8RN nE SR
minimum NEXT values at 100MHz to be —54 dB and —46 dB at 250 MHz for connecting
hardware. The increased bandwidth accommodated by the Category 6 standard required
increased focus on noise compensation.

More recently, the TIA/EIA 568 Category 6A or EIAS68B.2-10 Augmented Category

6 cabling standard extends performance requirements to still higher frequencies, i.e.,
frequency bandwidths of 1 to 500 MHz. More particularly, the addendum specifies (i)
minimum NEXT values at 100 MHz to be -39.9 dB and -26.1dB at S00 MHz for a channel

link, and (ii) minimum NEXT values at 100MHz to be —54 dB and —34 dB at 500 MHz for
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housi ng whi ch does not add conpensati on
nmet hods/ functionality to reduce crosstal k. This
w@t@ndamso nodul ar j ack housing provides a PCT/US2009/042771
strai ghtforward approach/desi gn and, by alignnent of
|l ead frames in a parallel, uniformpattern, high NEXT
and FEXT are generally produced for certain adjacent
conpgefipg pware. bg wayesments dordiatyn Lpssdorss channsl are F@cd%@frltoo
68. 500 nodul ar jack housi ng connector defines two |ead
Mg ppgred Gedits06 Y ardior Seempder thheorigafonfiag reguirementy ase -28 dB
area for electrical plug contact and section two is
at 10 MHEzangotd & #x300MHze nodul ar j ack housi ng. Section
one aligns the lead franes in a parallel, uniform
patAsenotedfabong & kayceldmeatror comppementioh ef NEXA ah EBKT onithe Hesign
enters section two, thus producing relatively high
and NpS(tiand theEdeCtrivel istesfaceSe gt the mlettival abmmuaicatgmdetwven jaclashd
franes in a parallel, uniformpattern fromlead frane
plup@mdedt@e at heatantlard Ineddlaf jaekipousing putonfigunetsand dimensioned in
produci ng/al l owi ng rel atively high NEXT and FEXT
conpiiaige svith TheeF@C harv 68. Si¥asanddrll ovhich padvided cahpati®ilise afdgnatability
crosstal k through nodified housing designs. For
betveoea Wpriis nldd 2. mdnafaemterdNOThe étaddeld BET phi 6830@sIRlY f@tmalular jack
di scl oses a conmuni cati on connector with a flexible

hou§ihg GHich db@abtladd tigpeRaiRGhaRoddfinctigRsitydo kddayd #bKtalk. This
circuit board that is electrically and nechanically

stand @8 RetREjabIOhd B g Proviics REE@A i SIRLBvaRd BisproabRRedidanldbbyealignment
circuit board naﬁes electrical contact in two

of 1da@ RO RS pa@aﬂ'l%l BhifdrRSa8QANES! RERTRhBEXNLRS geﬁéi@ll}%rgduced
section, and al'so at the insulation displacenent

for %&%@facén@@u@ Eﬁé Q\@ore %5‘1%&!11% Me‘:‘sta‘ﬁda[r@ #CE RRZE ‘300) Ro#ffYack

to transport he el ectrical "si gna S romlnpu

houﬂhéjgdnﬂécrﬂor' (ﬁﬁﬁé'sftés gea& @rallnpgecﬂr)n Ijeacsa Sggcfoﬁ%ne @é’ﬁng§§ 1ng ble area

hi s connect or ces nol se pbut at the expense o

for Qm&ﬁ lélgg ccmt&t L:‘F‘d‘s%%db% t&vt}?stthccglﬂ dt Q b SAHE nVauf apﬁo%sm

unwant nol ses ot her pot en I ssue wt resp ec

SGCIII(%[ dnlg %h%rgrﬁl%gl%&g an?efs 11&%%%@6\&%{3% ;?a%}wﬁ?dn? P:t&d ?rlgﬁﬁiég Fo the
bend ﬁ%&loglq}?at Qllltg ; $ tlon tvxr/] ! ?h %go%um p%liei%ltjivcg}/ gIgPtI\}L%("ld SaFEXT nmses

SsSi on o he “out er pins

Sec 031&5” W 588 %ﬂﬁt i eglf?@@‘*’%eﬁa@% Pl wglf%fgh%aé%%fb 58 B e
A N SR T
nobg&' - due to the usage and size of

There have been efforts aimed at reducing crosstalk through modified housing
designs. For example, U.S. Patent No. 7,281,957 to Caveney et al. discloses a
communication connector with a flexible circuit board. The connector utilizes a flexible
circuit board that is electrically and mechanically connected to the plug interface pins. The

flexible circuit board makes electrical contact in two locations, one at the connectors plug

interface pin section, and also at the insulation displacement contact IDC section. The

6
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the flexible circuit board). A simlar approach to
crosstal k reduction is disclosed in U S. Patent No
w(@ 280937280 Caveney et al. The Caveney '261 patPRC/US2009/042771
descri bes a communi cati on connector that utilizes a
flexible circuit board that nmakes el ectrica
connection to the plug interface pins. In one
flexiblg pigyit boarg frensed todtapsrog) thedertiacst signeds fepnpinppiypdyeirip fjerface to
and permanently connected to the plug interface pins.
IDGogr wistrvierstrs Brdesenn hisraenprstps reduees apise bieat tha gxngngeeof exqeesive
el ectrical connections are plug interface pins that
pin leaRiEs Blabean inceebe genhance Povmtadmoises. i Aylotheapeicsiabissugneihy
printed circuit board. Al though the connector of the
resp@eivte theycohi@gtor piathefavehess’ 96 hpatprdcewld batheinsertion atan FCC
crosstal k, the nmethods disclosed could potentially
regulated BAld epldgibsertomnt into theqeg/pin ametfacat Badueef theclemdepedssion of
conplication. Permanently attached printed circuit
forde dlzat Gsipphidded theroufel pins, lpbential damageatpuld avanr tdyke flatidotiralit
to break electrical connection or produce open circuit
boatti patertialip emteringshe donAeckdC@irpally usidatoelt Tod msthed ¢dul Clad dffebrive
pl ug Regi ster Jack RJ45 is inserted. The usage of an
at reueia g tiossdd 1k, GanpRaitibNattaGusstaitialtdogiap y dygrtb fe@Pagiang bizé of
board further places the conpensation at a distance
the fl®able cBcvitbobdagr away from origi nati on noi se source
t hus increasing the chances of allow ng additiona

UNVRGin@ek dppioseh th@rdiQalk MdREARs Hisd1SseasH BSEPLter N0l 75309,261
U S Patent No. 6,139,371 to Troutman et al. discl oses

CavendyQADU NiLe Tal @Ry €N PEChQUes@DeLIR ALY Anlasi8hat utilizes a
support and first and second pairs of term nal contact

flext¥Id ERuibibbdtd BRS R AR bieOiSal B G 10 Thel s IRRFFeTHRP S bne
The free end portions of the contact wres define a

gpen ) athesbh S i Sl SRR RTe
el eSS, 1 A Bl Bl o
oGl RGP LY SORERRIE L O R0
T

vl B SRR 058 bR B RLBE A Sl FEponc
ST TR S S R

..offending crosstal k. . . -
rlglcg have tge pc%entlaf)to%real( electrical connection or produce open circuit data

connections if a FCC part 47 out of specification plug Register Jack RJ45 is inserted. The
usage of an electrical connection to a stationary printed circuit board further places the
compensation at a distance that is further away from origination noise source, thus increasing
the chances of allowing additional unwanted noise to be injected into adjacent pairs.

U.S. Patent No. 6,139,371 to Troutman et al. discloses a communication connector

assembly having a base support and first and second pairs of terminal contact wires with base
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is introduced by a mated connector. The additiona
coupling of the connector assenbly of the Troutmn
WO 30y 1pasent nmay be i nadequate in reduci ng cr oBGI/EE1009/042771
a required degree because, inter alia, the el ongated
pl ates are crossed/overl apped and al so adj acent, thus
creating unwanted parallelisns betweepn contacts }
portigns mogpiFd e e Basesuipposn d'he gkedidpapiops Pfﬂté? %%’é%chlj‘res de ne a
crosstal k noi ses. Although crosstal k noj se may
zong efcroai@et Vblyme Which gleftgenl e?nn@ﬁ@n& 8§ ﬁétélfllﬁheda%’ﬁféWPR}“g&Pn‘ﬁ‘i@r
Troutman ' 371 patent, the effective conplex nodes of
and gealpair g coniapt paesHsiiesadifieran signalpathip thetvoppseionessambly. The
i ncreases NEXT, FEXT and noi se variation factors. U. S.
firstfand ghetseeand pair af7@niagiwiras hayarrerrespending leading periensexignding from
el ectrical connector that provides capacitive
the Eecosndtpaitions orapédesd theannedfigphtaci gppasita from mbsscpariiens. A
connector by the use of a capacitor conpensation
leadaggortivingof a Opgaay winrof the dirs pait arlde leatpgepistadn afia contact wire of the
capacitors are supported in the housing. Each
secand ippie A abnwcted patartaogedi focdapabitsrely douplstg te beecanotheie thus
having a first termnal, a second el ectrode having a
congg@rdpdcaiviaicroadtalk andpeasatios keetht rone of pater wiers ptfseithg crosstalk
t herebetween. The term nals of the el ectrodes are
is inexhesety amapdsoiiecns ThetaddidenabEoupling HahsEdngesa akdambly of the
sel ected termnal contact wres of the connector make
Tro®@e 3711 GalentaRat RGhadeldake i6 GFduEin P OrdektAR tol Lreqiifedldsgred bechse,
conpensati on capacitors to provide capacitive coupling

intePERAMERRIInB R SFLRE 418 drosRBlotsitapPéd 08 altb edjadehe 110 Bileatfilg
Wi res are engaged by a mating connector. O note, a

unwd@sd Baral®listh S Bethv ¥R ofa &S b @5L8hd ddndabie 5 A 0 81d undédrdblp dcBting

can undesirabl ydecrease contact flexibility, thereby

crosaqﬂislog@ﬁpAl%hgwcrbgta@l@@&nna@fﬂ‘e%du%ed ty'th@8idighio?the connector
utilizing a curved spring beam contact design can

assehﬁ%rﬁfﬂ?eel"ﬂéﬂ%m‘?ﬂ et {h':@gctﬂfg'c Pﬁlepﬁl%ééé% c&fphh%ﬁa}é be more

ad j acencl es bet ween palrs at ent

thar @uBEEHIHRA Blerfiity RO EﬁTéF |S2ULOMioh 3%kors.

avli ng a first a second pairs or contact wres

der' 'I’Q%nﬁ@(g r691157@ 9@?{ Aﬂmé& Q%ldlsgﬁ)ggsan eﬂ-:cl#ritaﬁ cjoﬁ%%tor that

Parall e anar free end portions o he wres are
||
proJl(ges @Epdac{n ¢ gr(é%gagl? %ﬁdeﬁ%h{)ﬁ ERbli %%%Na] clém% Hﬁ%ﬂl&%ﬁ&%ﬂ? &} Bl
@ths First free end |ons of th

R s g ol o e b EhraPeh agier

are suppor&g in the %ousing. Each compensation capacitor includes a first electrode having a

use

first terminal, a second electrode having a second terminal, and a dielectric spacer disposed
therebetween. The terminals of the electrodes are exposed at positions outside of the housing
so that selected terminal contact wires of the connector make electrical contact with
corresponding terminals of the compensation capacitors to provide capacitive coupling
between the selected contact wires when the contact wires are engaged by a mating

connector. Of note, a design of the type disclosed in the Arnett ‘742 patent can undesirably
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portions of the second pair are supported adjacent
correspondi ng ones of the first free end portions.

WO nioensmslh at e sections of the first pair of coPCHUS2009/042771
wires diverge vertically and traverse one another to
align adj acent to corresponding I ntermedi ate sections

of the s r res to produce_i ndyctjyve _—

dem&%ﬁrﬁewg%{fff Shiich Sistsomgofisoratntel BT Sirin gitton, uttizing o
cr.osst al k fronrthe pl ug. Capacitive conpensat.i on

cur B dopetin Bisroeei uptiateg SOCIGE N Peises PPt the

nmore printed wiring boards supported on or in the

mWFQ@WSPGM§PH@mSAnother met hod for crosstal k noise
reduction and control in connecting hardware is
addh-2deEnt Nor o hIoMaGwily et disclosespepoamuniggtion jack having a
5,618,185 to Aekins. A connector for comrunications

firstapd secamd paweIofieact wites defiping cereaspendinizssienakbathsin the dackut
termnals in ordered arrays. A circuit electrically

Paraligly po-elongrdigp erd partionisiopihe veired agfonmet! ta emnneat alestrigally with a
cancel s crosstal k i nduced across adj acent connector

mating conngetosthatThigodeicesediendingerosstidistoftioamignabpedhsc tFirgtefrqeand s
bet ween the respective input and out put term nals.

portSame of the §rsbpait eizontdjtades trepaprvstedadadent ank amaehqp) amd iseviohd free
and cross each other between the input and out put

porttoms nf thabecort pdireas tupponedafljatdnecpaspmding vaessH s foft free end
adj acent vias connected in series between the input

portinsl Iteipediate sdctibibalf she fithi@ab ubfodeict Whdstdver@f vettvally\sdd ns
'185 patent is hereby incorporated by reference.

travéibd @fernabthdrao algcidgicart td ey Rbiondih® int@heMas 8sctidhs of the second
j ack/ pl ug conbi nati ons have been proposed. For

pair@K &irpd 19 ,prddude infadi@8 tornsabiod BelipAreltotcBuni@aRe Sffending cARdalk
U S. Patent No. 6,193,533 to De Wn et al. disclose

froni"k @lul© TapR it BHvEFdnSAtiod @& iR § 8¢ BbtRin& ol Hd @Entiit hres via
pairs are arranged with a plurality of side-by-side

one 60MRbRGFifited WakidtHatds QifportéPiH @}Qﬁ thRFck hol@s t i oned at
respective corners of the nal e/ feihal e connector

housbiESmetlftfrof GoQBM MscAEARAGE
contacts/?ontgct pairs ?or shleﬂﬁggmggé %?“?@“%ﬁ%d Me

addre&e@h cloﬂltrr%ﬂ/agsél lu. §t1f£ gﬁg 5 dl%cl"8§%6gé?kengs A cc}nﬁgct%r for

contents of "whi are her i ncor pora herein

comfn%flﬁﬁ mmqn&@&& ?our QuﬁEx%{lQaﬁ‘{ Qld ! éﬁ%to {Se’:rquiupéol%!}l ordered

spee nication applications w

BB 50Tl bl A S 5 Bl
croshtflk ?QerMdzacross adjacent connector terminals. The circuit includes four conductive
paths between the respective input and output terminals. Sections of two adjacent paths are
in close proximity and cross each other between the input and output terminal. At least two
of the paths have sets of adjacent vias connected in series between the input and output
terminals. The subject matter of the Aekins ‘185 patent is hereby incorporated by reference.
Alternative conductor layouts for purposes of jack/plug combinations have been

proposed. For example, U.S. Patent No. 6,162,077 to Laes et al. and U.S. Patent No.
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Despite efforts to date, a need renmains for connector
designs that reliably and effectively address the
w@oiensisdad for crosstal k noise, e.g., at highePCT/US2009/042771
transm ssion frequencies. In addition, a need remains
for connector designs that conpensate for crosstalk
wi I hout addln% undue COTP|€XII and/ or potential cost
6,193 3P Hie De dHiR 6t ¥ ofiscdrse s/ tamale spinesiptdesieny whereinshigldgdire
a need remai ns for connector designs that accommobdate
pairg atg/aganged avithia phirality REsidaby-sideieantasts and adddpnpkropiserneirs on
of conpensation as may be desired based on variable
posiigeqdatt sespestivuenrrareef theymeledemale epnnectivrihpusingst The fegegoing
desi gns_and/or plugs having differing contact |ayouts.
arrafgraecat efrrgnigethieontave paiks fonr shieklet icalfl¢sdelerhlyodidddn sy Biteemagionaid
connect or designs disclosed herein, as will be
Stanggysiar 8ifE 6460817 1 héhedbentaits efiwhiels aneihpiebpimcovhorated hereindws,,
particularly when read in conjunction with the figures
refeegppe nhedioted 1BE otaBlahiiiRNed ta highapeed anmmunicttivnepbladiiosntit 8
of the present disclosure, an insert device for use in
posigion, gairslini noedlifoih(PBlEE kshieddgoly fred abd dixed bnedni@srfor dheMiamemissions
i ncl udes a housing including walls defining an
with fidqmencies upp@ac@®MEnNd a plurality of plug interface
contacts nounted with respect to the housing,
i nClebydicr@fomberdaicna Aded k&adiis fonenpddtg dediiR thaa édiabl9 AhACt
of the plurality thereof includes a first |engt

effeetisleBriddR¥d e poterdiabloP Brsstalk hdisd, e @X biligRAtrhhsmndiot Glohitinfigs.
a first reaction surface that includes a first

In a@di86H, & 6l rbitaif OfE bsiinbiter RMzhARS comhPéhshid §8closSBN vEBout
further includes a reactance unit. The reactance unit

addﬂnQ GhARRSmBlekiBAHIRN pSefial St Lo 1A cdnﬁ&?&r deagd érﬁ}’olr Yhanufacture.

di sposed within the interior space of the housing and

MoreHRY, %kﬂegd kﬁlaﬁlts freBflec®P&eshs fh@%@&nﬂ@@d’c@ SRR A Re QT

an electrical noise associated W th signal s conduct ed

1ntr(9ﬁ$ct§c;ﬁ%r Bbl’r’ gltl‘o@lsc%&fx Qﬁc%nﬁg@staa&{ a @%rt}etl@sﬁld %Q{%li 8B ¥lar1able factors

her eof he reactance circult ther 1nc

ol AR g
p! ‘ﬂl%le a}l(%/ otépr%regcgfareds%{l é‘a{e s? ? andec%t% ! ?déc’s:gns i glosed

that 1 nc es a secon con

hereﬁqu Esf \Qcﬂerie Ea%er{t PR35 r’&16 i(lie% leﬁ %es[crlptt?% lg?l ﬁg%\g% pgl%lgul%rlli]yuﬁfhen

ctance Fcul Ive
ace he second reaction

reads“E%(?nrJ(::ne at lgh &e?ﬁgrey?qu?g grc?h on surface al ong

10



an axial direction corresponding to the first axia
path, and the insert device operable to press the
w@emonsi4ad ectrically conducti ve surface agai nSPCT/ki82009/042771
first electrically conductive surface with a force
sufficient to preserve direct electrical conmunication
be en the reactance circuit and the at |east one
§Q¥@L§§¥nterface contact. The interior space of the
housi ng may include a plurality of elongated channels,
i nd #REPHgnsEEempodiments g&the @f?éeré diselgsire @n derh Aesticeder use in
the plurality thereof includes walls dinensioned and
cogu c@tion Jack s pevidsd.a e igseridisvige inslpdeenftousing fcluding walls
correspondi ng instance of the first |ength extent of
defining ap int4rivn snace gad pplytplimiehideterfecs sortasts maydgdowith respect to
i ncl udi ng wherein at | east one el ongated channel of
5 the hqyeing) ineluding yherpiapkledst prechugliotsriaed dogtad afghesilwalisyl thered!
adapted toreceive and gui de a novenent of a
incledss p disyh éengdihregyteniesteadiog alohg & Fisst atiallpathsind defening a first reaction
i nterconnection elenment of the reactance circuit. The
surfacedloat avbeeca fictelectniamily bandbetive shifawat Tinginwirt device §pehet intlodes
the plug interface contacts of the plurality thereof.
a redetancexanpilhe reactaecemitébchnieea ciactande tciromyat astgpdajatle dispased
nmove relative to the plug interface contacts of the
withi the &ltérioy spdee bfhé housingtand emsdblenat st bieof\reditt &l compensate
direction, the axial horizontal direction, or both.
10 for ahhectr@alicide@ssobiafet With sigays behdhiéteeby the Bluk M@erfick Bontacts of the
respect to the housing. For exanple, the reactance

plurslity Gdicof, MRYreliandél cirdug durtiRr MONEIng @lpRkdIME oft iRtetBBnddfitsi NY
in at | east one of the vertical direction, the axial

elenf¥@fs] nOIOYiAL wibleRG 1688 on®htdP@hRectiBY elehbion ﬂletph@alﬁf-‘ﬁl@ﬁgf
reaction surface across the first reaction surface

defifds @REcoAD reﬁéﬂlcﬁll sufthde8d: iRMIdEOS SBSRINLLRAIY Qnlili&ivE sdrBle. The
axial path, the insert device may operate to adjust an

insefld8RLd is %ﬁéragé RIANCEh A Mhct Bifouftiriftvedds trdlar RAL Bn@ﬁﬁl%\gen

a point of contact of the reactance circuit wth

15 inte@dce GRSk b? Qﬁkl@ e Sﬁlcgltnfrregélﬁﬁ s&r?agé Q&Bss%dff@t rga%!tlglté1 su?face along

contact o east one p g I nt erface Wt

an aﬁ%c{&%@&%&r@%ﬁoh&ﬁé %n[ﬁegfirgf x?a']__Jg%ﬁ ka.nd %e%geﬂ%%w% ﬁ%?ab% to %ress

mating conmu ‘exanpl e,
the s g&xtd;egeggﬁgl }p(%n&?(ﬁl(fg Irl?lge% é)géiXI aFé hrs{ gctrx aﬁCt b d%% lve 6§1r11rface

LR it ot e
01rcu1{] and the a% leiagt one pPug interface contact.

20 The interior space of the housing may include a plurality of elongated channels,
including wherein at least one elongated channel of the plurality thereof includes walls
dimensioned and adapted to receive and guide a movement of a corresponding instance of the
first length extent of the at least one plug interface contact, and/or including wherein at least

one elongated channel of the plurality thereof includes walls dimensioned and adapted to
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By sliding the second reaction surface across the
first reaction surface along an axial direction
weoreespandi ng to the first axial path, the i nB&¥F/US2009/042771

devi ce may operate to one of foreshorten the
el ectrical distance along the first axial path,
| engt hen the elect{ical di stance along the first axial.
fe%vaﬁa%, gyife f BroKemenh at ¢ gpassrongdiag insngref thset kadcapngsrgagnection
nove the first and second electrically conductive
elenagif pBeSagiRcHiEEH I first position relative to each
other in which the function of the reactance circuit
t o TAE repglance cpibt ey bedmedloatngvistoiepreaida the fleg interface contacts
el ectrical noise is deactivated and a second position
of thegnlygplity neraof. el igxaamie ihd nqagiice pirquitenaly bbn eddptad tomovbieslative
reactance circuit to at | east one of reduce and
to theghpaintsrface chaspcts bicthepluralini thatofwatdenst @eaf thewarttied direction,
Thei nsert device may be operable to nove the first and
the axdad borzontahdirdction, subdthac Else loattaneeciraitimay bt fipe Sbdtingrwith respect
relative to each other in which the first and second
to thelheuding. dak Exanmpdm thectactaecesdirchiamey baadapel &cmoveaalative to the
isolated to a second position relative to each other
houdimg nhat kehst bivcoffthe eitic@hdirestan @ aelabhdrizogal dingctio@neiuatt. ve
surfaces are in electrical conmunication with each
ot Beslidiffithe setord feaclmistacaByrolahOREr @idtion b faBhIoh@inkaxial
the first and second reaction surfaces in direct
direg@ioy SbeehoriME T HieCfattiaQial with, theSiaght detibemay\bpdrfe fRMjURCAN
the first and second reaction surfaces between a

elecpiosli distaide £16hDdht Viest b8al@athibeBIdRRE pbift ¥tbidBctlonthefrédeihceiduit
second el ectrically conductive surfaces are physically

withi tBO4tadaSiChnt HRPiM3E e QbRAT anPifbid of 8GR 088 hillbRlone plu
relative to each other in which the first and secon

interfR8 With QR o2 RESSinGhR e oPa i V! bl
intelfRB Nt Ao FUPDRARPinAL e by ik K INBCH s AT VB AR

fi : i o .
pluggﬁgﬁeiaﬂlﬁle, thE Sfser@ B i RGN HEAGIE 'td)aﬂiéu%lrj{hg @féglﬁlc%?kg?lg?ar%ong

anong a first position relative to ea

the Y ag(ﬁl f){ﬂlfatfléd'sgt{o afl @g[el?t%? Qtnlgasf ﬁd%g% Rg(?l’na%rs gegg,gté gﬁ‘ e Stent fallirlllg

physically Tsolated from eac posi t1 o

ina {agg@‘&fi b%l%ve%ﬁ) al?ogl? %46"&%5&5‘ é):ﬁ’? iingpesé).he first and second

ction surtaces are in e hysi cal comruni cati on
AR S B e 5ROy 5185 i s
e G P B e B O S0 gL e G e
fores%ggeni He gllec%r(i(t:arl ich%t%'nce%?&@%ﬂé ﬁr%tt aix?arl] pa\llg),tlpng%l%% I:[]heoetlerg:(tergchl distance
along the first axial path, or both.

The insert device may be operable to move the first and second electrically
conductive surfaces between a first position relative to each other in which the function of the
reactance circuit to at least one of reduce and compensate for the electrical noise is
deactivated and a second position relative to each other in which the function of the reactance

circuit to at least one of reduce and compensate for the electrical noise is activated. The
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The housi ng may includes an upper portion and a | ower
portion that cooperate to capture and support the plug
w0 paoensmse contacts of the plurality thereof. HEEBUS1009/042771
| east one plug interface contact includes eight (8)
plug interface contacts in a side-by-side arrangenent
at at least one end of the housing. The reactance unit
insefevics Bay G oReraleiRimve theifrgtapd qua%f’r rgactigp syrfices hepyeen a first
reactance circuit includes capacitive elenments forned
posifiion redaiya teacky athpraiy avhichdle firgfeand seoppdhplectiigally gprdupfiygrsyrfaces
For exanple, the capacitive elenents include at | east
are glaetrieily dsplpigsi to W@orygmositioa@@gtiveé@p@b othiet/ia vticdt the firshands,
and capacitive interdigitated traces. The reactance
secapdietecirgglly eratluptise surfapeamee theleckigppomiunigatidnevithesach ethere The
circuit relative to the at |east one plug interface
insettaleviae tngy be¢ berdbleatrmiamtain gerfastiandseaond reasibn emeacesfin direct
cantil ever spring and a coil spring for so pressing
physibad cemmonidatimh edthreadadther vdila dweingvie fisrahdseond@baioh stdfiees
first electrically conductive surface. The reactance
betwieh ta poEition retztivgie eachf atizarin Which tha bipo phd segorddredectrizaltyt condective
circuit relative to the at |east one plug interface
surfecs beghgsicdlll ésofatedfon ¢uch uthenandea 2acrl ppeidon elayivemuwatiesther
Wth respect to the housing and a plurality of
in whichxhdofiret #d BERhd reattRNBISes £6 @i ditddOphysibilicbaMmahicititntvith
support fromthe base and extendi ng outward therefrom

eacle@Bét. fThexist @eviddRRGIHe oftreHTe it mORI tROFiQPMH 38JoBd Felction surfaces
support an individual one of the at |east one

betwdeh @hCARGHRG firftpositiSRRkive foQactEXAdRh Fhick feTirftlagx by
support elenment may terminate in a rounded distal tip,

reaciBd s%@és%@;gl@@%gll}ﬂ iBtivd fotaleadineRfa ebid RbsitiGASatiRNS each
i nt erconnection €lement is formbent to conformto a

othe? W@icﬁ’fbetfﬁlﬁ aﬁcpéé@%qe&héﬁ ﬁJrfaEésQireolfn dirB8 gﬁ%d'a?ml&gon

| exi bl e support elenment. The insert vice may be

w1thoé21@l§ 8L ot fhe R p%f Y Gnd J%@orfd {rﬁgl@)ﬁcoﬁhﬁ&% Eurragésaa'ié é’igctnrm%ll% he

| east one ug I nterface contact east 1 n par

1501%9%( Lir %ilglllg)tﬁep &nd Sﬁﬁﬁdﬁ%ﬁ orﬁf‘eﬁa%% {o eta& St%r% ﬁ/h@ﬂ ﬁ}eq{rst a{ld

w se and counte W Se I n response

secdn? ?ec‘aI% %rfgéeg gre El%gtl;l cf%o r&@a%on 'w?qn e%hagtfl Ng t he ot her

Se an coun erc nsert devi ce
ITDVGt reat nce ClLTI relati

t o*{*? o B aferdchs TN B Owemoc af o Bl
cnlil 8%1@6“1?&)&%‘8{%%% TR E—.
interface contact includes eight (8) plug interface contacts in a side-by-side arrangement at at
least one end of the housing.

The reactance unit may include a flexible circuit board, wherein the reactance circuit
includes capacitive elements formed via conductive layers of the flexible circuit board. For
example, the capacitive elements include at least one of capacitive pad traces, capacitive plate
traces, and capacitive interdigitated traces. The reactance unit may include a frame for

supporting the reactance circuit relative to the at least one plug interface contacts, the frame
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interface contact translating vertically dowward. The
insert device may be operable to nove the reactance
w@epoeus3r el ative to the at | east one plug i ntRCT/ES®09/042771
contact at least in part by causing the reactance
circuit to rotate vertically upmardly and rearward in
response to the at | east one plug interface contact
incqrppraneig oot Png oA aptilgvsnsriaiegnd p ﬁmbip@ag dpirse eregiingrfhe second
embodi nents of the present disclosure, a jack assenbly
clecfrically eRpipEle surfase perinét the & é%liesirwa&'mca@tbﬁtlw suefede- Hbeitaefance
defining a plug-receiving space, and an insert device
unitpny| lvqlw%@ofre\met %r HIPPPTEng the keaplarpsiciguit reladive tedly at legehvine plug
i ncluding an insert housing, and a plurality of plug
inteffagespntagts theoFamecingudingnbasd sequrely mewrslowith rsspepigo ihedensing
housi ng, including wherein at | east one plug interface
and @ phwrality olbflexithesupbert elemenys tepriviegantitertntpipssugport from the base
firstlength extent extending along a first axial path
and gxtendiegf dutward therdfions tachdlesiblesnpmutrdianxmt bdiag orierabletid egpart an
first electrically conductive surface. The insert
indididvdl oge §fith¢ frdeasi ove lintelesnnactioa atehrentc & ou etaimpile) edchi diexigleaupport
reactance circuit at |east partially disposed within
elentenemayteaninat ispaoadedidistdd é@p lund sihagincdach dpRidabl @e bothatt least
| east one of reduce and conpensate for an electrica
one iIMdre@nas o eleafetids rinlbesi 1§ bedfsrmCioRGHATed tHeYodnded @hteildip of
interface contacts of the plurality thereof, the
the do@sgoadiag fleible Wiigpoftélchdeas i ncluding a plurality of
i nterconnection el enents, including wherein at |east

ON&hé Mb&ET GANB Qe Ibe Bp&blﬂérﬁﬂﬁo&fthet Bgctdictl Eiddulittrdlad 6 8Rfat least
defines a second reaction surface that includes a

one PRE MeHRE 6tack 6@bdsYinGRAGY 6dusihe tl%Li'Ech%@e cit it kERDRBNGHR of O
a mating plug being received n the plug receiving

clocRWAE §ncp(fou¥1@1%ldcﬁ@}§e Mﬁoﬂ:& to Gt leB$ Bhd plgée}ﬁke@ﬁcé contact is
Opera e to nove the reactance circuit relative to th

e
rotafdlg th€8@Er & Qﬁ)cﬂklggaﬂd%@ﬁtg@f(‘)@kﬁg’@t'ﬂ‘fétu?s@f d§v1&éjrh%9tl>et Crable to

second reaction surface across t Irst rea

movg e r@fc?an_@é Rt 3atf% lkne 3 l'ézfs%ﬂe el R Hg trllg etclé? it %?t by

Irst axial pat and to press ‘the secon l' ca

causﬁ%r{gﬁl%gétyrfcc §i{1’&{1tgc§ grax\?smgﬁ?%%%cfa fc Ar& ﬁ re%logge t5 h%% 1e¥st Qe pelug

ctive sur
mter%c'é %(%t%c? dsﬁ{uhg @‘Lr{lgalqggg}vhﬁﬁrtgl gﬁ% gl(sec% %pc]pfrir%r:]ag b(% gﬁ%%? to move
the rf:epctgnlg?e ?1 k! relgﬁc’vsé%({)fﬁ) %t 15%52 gl%er aCI %gf%fﬁ (iﬁ)a Lera%'{a %garteby
caus%né %&i rgﬁczglcg 1}0213 t? roﬁﬂ tlﬁ'éé/al g/r&g\[vgr y ang (r)erarv(\?g(rgl qpresp’onseﬁo the at
least one plug interface contact rotating vertically downward.

In accordance with embodiments of the present disclosure, a jack assembly is
provided. The jack assembly includes a jack housing defining a plug-receiving space, and an
insert device positioned within the jack housing, the insert device including an insert housing,
and a plurality of plug interface contacts mounted with respect to the insert housing,

including wherein at least one plug interface contact of the plurality thereof includes a first

14



10

15

20

25

adapted to nove relative to the plug interface
contacts of the plurality thereof in at |east one of
wao b@ongmse cal direction, the axial horizontal PCT/US2009/042771
direction, or both. The reactance circuit nmay be free
floating with respect to the insert housing. For
npl e, the reactance circuit may be adapted to nove
lengﬂé P%t@r}t\%te%n& Hengrolirst axipl path and Jedinipg adisd resetiqmyrface that
vertical direction, the axial horizontal direction, or
inclgdpsia. ﬁr?rtﬁleﬁ‘ﬁ’éaIJYeF@Rd%%‘?e?%ﬁa% The insed geyiecclurther inchdes digactance
plug being received in the plug receiving space of the
unif ipedwdinaispeigice ehieit ah esttpariielly dispased, within géntaritrepace of the
adjust an electrical distance along the first axia
houpiag Andopereblsrio at lgast erte abfedgesrand sompénsate fr pe glettsiead @oise
circuit with the at |east one plug interface contact
ass@ratedavipoignalsgbndioied &y thegllug ihterfade coatats ofgheplpiality thereof, the
interface with acorrespondi ng i nstance of a jack
readtancecifagdurtiieatheluding a phraglitn gf ioemonmictat ¢lemen, ingludgrwherein
exanple, the insert device may be operable to adjust
at ldaktene indatanneaion dieseatrud eheglhwally theeeof defits @secadd padtibn adrface
| east to an extent of at |east about .030 inches
that(igclgles a ta@ombhelextictly comluttivegurfare aln raspgsead a batingplog being
about .040 inches and .045 inches). By sliding the
recebv@d G the pRGGEde BihgSsphdeat thegaok Mo Bsind) thefihges e viewsis bpdible to move
surface along an axial direction corresponding to the

the febétiiice Améiad reRB¥d o tHHE 1da1DRE blufl BitdrEaCe FOYAcORESIRIR thdscORHR
of foreshorten the electrical distance along the first

reaci$h rfaB@hdloss HRMTEEIER SN QrBEEAb T BakialdiRAN S RLRAGInE Rethe
first axial path, or both. In the jack assenbly, in

first R BPHAB Andl © RedTBile s8Gbni |elé9tr1@ﬁly%ndid%ﬁ€é Mpcd dbainbi@ndPAildg
recel ving space of the jack housing, the insert device

elechlP@onﬁQ&fv@ Birdrct QitHRYScd B8hdibd & pr@sréﬂle%%@&rég:ctrlcal
el ectrically conductive surfaces between a first

nﬂ?ﬂic‘éﬁ&%e@éeﬁme actdhc it FhYRE af lQasY\@Heﬁﬁugt Pf% rb%hﬂ.a&n

the reactance circult tO at eas UCG and

2"2“8@%2%“8%%‘?@ o B P R mA e o RalAR K
plu%iﬂ%ﬁ%eo n ts Bpt%e h@g:{ﬂwgr?ofg IPrOP g{a?ng{e thzéltr act%ﬁ‘cc’e cngulgmgy be

uce an

adap%e(} tltovrr?gv% gelatlve é(r:gllse PR 11%ergacg Sontge tt% (ﬂghcp %{%r%luﬁg ‘Tgol]? 2&? ét one
o R R PR b e K tf*aw”t may be
free é‘\%gtértgrm ref%;c@B ﬂ&}ot h{t\;lglllsmgw'por examp?e the rgatctagpedmrscgl(t: r%g}q be
adapted to move relative to the housing in at least one of the vertical direction, the axial
horizontal direction, or both.

In the jack assembly, in response to a mating plug being received in the plug receiving
space of the jack housing, the insert device may be operable to adjust an electrical distance
along the first axial path between a point of contact of the reactance circuit with the at least

one plug interface contact and a point of contact of the at least one plug interface with a
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surfaces are electrically isolated to a second
position relative to each other in which the first and
waewons4ad ectrically conductive surfaces are iPCT/US2009/042771
el ectrical communication with each other. In the jack
assenbly, the insert device may be operable to
maintain the first and second reaction surfaces in
corrgsnopging pipagech p jack nterfice Alefoef ainatine sammupication plug: [Far
nmoving the first and second reacti on surfaces between
examplsobf {niserhdgvideanay\pe opgatdetorpdistibe eleeirigoh distaneerpdongitipesfirst
and second electrically conductive surfaces are
axiah gtk picladst (p ansutent ddt ieasorhoah@P0 ches(c.g.alvdngxiseidalliog in a range
position relative to each other in which the first and
of bgiensomebone 444 inolres sud 04T mshes). By sliddigrtbesecpidyrsdctan surface across
comruni cation with each other. The insert device nmay
the Hist wpaioaliract elonpweaxidl dirédtios toragsporslegdn therfed ekiplgrath, the
surfaces between and anong a first position relative
insettaleeiac may hprrate tv ank o€ fordshertehithesdlectnined] digterea dlong detfirgaxial
surfaces are physically isolated fromeach other, a
paths &agtheh the siettrical diseahed dlvgy thofiseadial pathesr bbth. whi ch t he
first and second reaction surfaces are in direct
phyisihe gdck aosmibily| datspoibe 06 & MaGCiluObdiey retdiniedtimthe hlugSéceiving
and second electrically conductive surfaces are
spacl o eeljhckabohiding, #Rlimkr deficOmueRcdpeablRes moadthe first Bid Wcond
position relative to each other in which the first and

elec&%@ﬂ’ﬁé’onﬂ@@ﬁ% s@hcEbetRa S fidt BoditborreBEd th €adh other in which the
comruni cation with each other. In the jack assenbly,

fundtiof of B8 édadiRf® cHBit toBMadt BRd id6dwRe hil EobkPbBaifhiGHe dlectrical
board, wherein the reactance circuit includes

n01s€ fi’so&ﬁétwaféﬁ afid £ %BHcﬁpofsﬁBﬁFeqiath tb &@E‘ Su&tih %mlh"i‘li/eefﬁﬁcti%fl of the
| exible circuit board. In the jack assenbly, the

reac'taﬁé@&kug @6’&@&5{@'&5 opl%dﬁ)&ect‘fl@ p(lnﬁpetng)até'%y fhele Rt Q3658 NG tivated.
circuit relative to the at | east one plug interface

In r&?&s@% a ﬁgtnlrggﬁl% bellr% rB&ted E}Y Efvl‘il'? r&glvir%%pa{c@ %ﬁh@%ﬁ housing,

rcult to ne o se an

the &9&1‘(‘&&&8 Im%g lﬁg\ﬁoge?%ﬂl@torn?&v@ %{]ﬁs‘fﬁst a? t54'2:(8 (ﬁlteaétl ?%Erlfa%gfbe?\lvéég a

terface cont IS rotating er o W se

ﬁrstg)ggtlgrg) %%1% Fol gaﬂ%‘sﬁ% wﬁ%h therhrgt%ﬁg Qe'&&?d electr%an?&#nﬁgctw ug

ecel ve
era

surfarxlc(e):gJ grere]:%’ctrlcelﬁ?y 1sc§1 ted {oealdsgc\f/ ! go% élq rﬁg‘u\é 0 1°4C | (ﬁheé i VI;/% Fh the I'f]'est

reactance cCi I'CUI
east _in caus|

and Iseecgla{ %lﬁcgrécaily rcgrm%{;tn{e osurtf?cgf,]%rfe n eelgc@[‘ ical c<}/mmumcat191§1J w1t[11 ¢ach other.

In the jack assembly, the insert device may be operable to maintain the first and
second reaction surfaces in direct physical communication with each other while moving the
first and second reaction surfaces between a position relative to each other in which the first
and second electrically conductive surfaces are physically isolated from each other, and a
second position relative to each other in which the first and second reaction surfaces are in
direct physical communication with each other. The insert device may be operable to move
the first and second reaction surfaces between and among a first position relative to each
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vertically upward in response to the at | east one plug
interface contact translating vertically dowward. In
W0 b@9j13maBo assenbly, in response to a mating plRgr/osiongo42771
received in the plug receiving space of the jack
housi ng, the insert device may be operable to nove the
reactance circuit relative to the at |east one plu
othey it whighthe figs Ardaseeondireacigrsurfapes geerrhygigally dtpddterbfranm each other, a
reactance circuit to rotate vertically upwardly and
secong apsigangrelative te spebirpdleer irowhipletha first eedstecendacastiosurfaces are in
interface contact rotating vertically downward. These
direefplly ieah eammyvnieption fvéth aghenshep butttheefingi and Isewed clsgtgtadiys
apparatus and nethods will becone nore readily
condyoprer wrfaced peralachisalioishlated frgmadedorthqr dnd i, thiphpdsition keativy to
when read in conjunction with the appended fi gures.
eachBihdE fn WHSICRIcFiFst@hl ©eonidHEaciRAW NGS aBointeleatrict vosenungationg
ordinary skill in the art to which the subject
withchaglcdtbaur e appertains will nore readily understand how
to construct and enploy the systens, apparatus and
meidhel fack hsstrhely stibieactincd iusic nag incRide b @Eable REuinByrd)@herein
had to the drawi ngs wherein: Figure 1 is a perspective
the rehoBabcOEircR IRNRIFP LDV ESE@hdntsdBMId6/id ddnAGEIOE Bhadts of thé Fibkible
enbodi nents of the present disclosure, wherein
circiosgaanent s of the insert device include a housing, an
arrangenent of elongated contact pins, and a reactance

UNid the faklbdsEnBly | t§e ﬁﬁs&’t &Qw@ heyat bgéi‘@dle ¥l ietWe ¥fe ‘e&®ance circuit
i nsert device of 1; Figure is atop plan view

relatie t6 IR al RELbLe ;IOlﬁg,V in?e‘?fa@J co’r:ﬂagi at Teastfih B4H 8 AutiSg fe reactarll:cleG

Cross-section Side view of the i hsert device of

mrcuh tG%tﬁt% %H@@Iddl&ﬂwﬁs@ aﬁ@&)uﬁé&qdcﬁwlsg ﬁrﬂ%sp%nsde 18 H%ea@[e'aﬁ Ond Pug

wherei n the housi ng of the I'nsert evice 1S

1ntelt§%g@§]tic915q§lfa{ h& ofhBVdriclocRbist ﬁgisctomptﬁrlr clokRliky containing

ongat ed ctontact pins, n which is

40. gﬁjllrégatoﬁg th Q%a&ﬁ?@&?ﬂ&ﬁ%&&%ﬁed %nguér x%cée?(\?]g%'\%)age of‘t{;'eélaéiéje

actance ci

hous?rigéﬁllé igr?serk? g%éje réf 0 @%gle%o In Qerér%g Fe%c([,:t nce %H‘gli(l{ re[ellgve to%he at
leastao%g %pgllﬁlter\facg corﬁgct 1él’[rleas fglsp%[tli:)y caeaé{n%%he reaclt:e{ng;é m%c’ult to translate
vertically upward in response to the at least one plug interface contact translating vertically
downward.

In the jack assembly, in response to a mating plug being received in the plug receiving
space of the jack housing, the insert device may be operable to move the reactance circuit
relative to the at least one plug interface contact at least in part by causing the reactance

circuit to rotate vertically upwardly and rearward in response to the at least one plug interface

contact rotating vertically downward.
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i ncluding wherein the flexible PCB and the frane of
the reactance unit of FIG 4 are simlarly shown in
wao b@ofizmse of an expl oded assenbly; Figure 6 i SPEI/US09/042771
plan view of the frame of the reactance unit of FIGS.
4 and 5; Figure 7 is a rear elevational view of the
insert device of FIG 1; Figure 8 is a schematic top
pl dmesgiaadober wique fepturgegfithy CF 1g5#psest systgms ragparetghand methods will
circuit enbodied by the flexible PCB of FIGS. 4 and 5,
become matsi rerflils ernagens frop dhe folewine gesetiptisnspasticudnely tvetien reafl in
the conductive |ayers thereof;Figure 9 is a schematic
conjyhetipnyyithihofpperdsd digurch e conducti ve | ayers of the
reactance circuit of FIG. 8; Figure 10 is a schematic
Q PRARN 5 the conductive |ayers of
the reactance CIrCUIt of FIG 8; Figure 11 is a
sc ISetisat thosd Ioyyingloadinary ehill of thaiars ecelrich thesubgct disclasduret dpgertains
reactance circuit enbodied by the flexible PCB of
willFhdBSreadilyandeistand hat todiongruat andeaptoypleer dystadns, pperattis ands
of certain of the conductive |ayers thereof; Figure 12
methals af the helijadt disclpdues) raféreie diay e dadfo thddraeidpdwhdreivie
| ayers of the reactance circuit of FIG 11; Figure 13
I S Figuse hampetspectil@viewiofn efempleyf it ke Of actfi@ance with
conductive |layers of the reactance circuit of FIG 11;

embotighens of theipfesént SGDIBSRE, ivhete@icdipdfientd d\theOhseht dPiIdé fkREe a
version of the reactance circuit enbodied by the

houdih®%h BirghgBeBItOF elbhda®d chn@B&hinR; andRGEABhOINAE | east

partial depictions of certain of the conduct i ve | ayers

thetRes 1 ishisgleRyvARnkiS/ idy SCHERBd devRL 8RFI(. ¢w of one of
the conductive layers of the reactance circuit of FIG

1455 ukegyfs%tépﬁplbnc'w@w%?m@%yt GevRle? F¥G W Of anot her one
of the conductive |ayers of the reactance circuit of

Fi @igui]e44 is a cross-sectional side view of the insert device of FIG. 1 corresponding to

the section line 4--4 appearing in FIG. 3, wherein the housing of the insert device is shown to
define a cavity at least partially containing the elongated contact pins, and within which is
mounted the reactance unit, which is shown to include a reactance circuit embodied by a
flexible printed circuit board (PCB) and a frame for supporting the flexible PCB;

Figure 5 is a perspective exploded assembly view of the insert device of FIG. 1,
including wherein the flexible PCB and the frame of the reactance unit of FIG. 4 are similarly
shown in the form of an exploded assembly;

Figure 6 is a top plan view of the frame of the reactance unit of FIGS. 4 and 5;

Figure 7 is a rear elevational view of the insert device of FIG. 1;

Figure 8 is a schematic top plan view of a first variation of the reactance circuit
embodied by the flexible PCB of FIGS. 4 and 5, including at least partial depictions of certain
of the conductive layers thereof;
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Figure 17 is a front elevational view of the insert

device of FIG 1 assenbled together with a plurality
w@boobl13mdes t ype el ectrical contacts characteri seCTUS£009/042771

conventional plug connectors, thereby formng a

connection system each of Figures 18, 19, 20, and 2 1

IS a respectjve cross-sectional side view of the

i ndagure §éA chengtic plagviey ofons ekipe radugive daversof thesearcigpee
. line 18-18 appearing in FIG 17, including wherein
circpit @ 1G1 8: 21 col | ectively and sequentially depict an

interaction between the insert device of FIG 1 and

t hdigirg } Gisiatsghestatie plaw gigyiob Arrthds baviel the gradedtive tay¢re af the

contacts of FIG 17 in accordance with enbodi nents of
reactapee pirad@hFl@idscl osure, and wherein the final view of

the sequence, i.e., FIG 2 1 specifically corresponds

t o Figu@ 1 117 a(seheqatic wp plapastv gfarscéaal Ivgriafiopio€ ths raptance circuit

assenbl ed connection system; and Figure 22 is a
emtedivd b thedlepiblesiiaR of IE6Sv4 awl Hincludingrankeedt pamialsdgpivtonsioficertain

accordance with enbodi nents of the present disclosure,
of thehwndwninelyérothespft em i ncl udi ng a jack assenbly that

i ncorporates the exenplary insert device of FIG 1

DES{grd il slemaiENEL ARY oEMRAIDINIShductine Agaobianactance

w th enbodi nents of the present disclosure,
circaily@IiGaggous nodul ar insert assenblies are provided

for use in voice/data comruni cati on systens, jack

as Faiied 13618 a 3ERmfiOMarlGigw o atotlich 6hd\sieheSddaluciiNg BYdrs of the

assenblies, and jack/plug conbi nati ons are provi ded

reactdnad cik@nef FiG.filrom t he advant ageous structures,
features and functions disclosed herein. The present

di $eduRSLY i€ a BEHRMLAERp BRI RRASofaGhodfiditetsidAD URIrERLHAL @rcuit
communi cati ons wherein nodul ar i nsert assenblies,

embodfelf By AR HeRibl B L8GYI FHIICS ﬁféluidﬂlg%f feas?é%%ef)igﬁons of certain
and/ or jack/plug conbinations as described herein, are

ofﬂﬁ%ﬁﬁﬂkagggg§gﬂwﬁgployed. I n accordance with

enbodi nent’s of thé present disclosure, nodular insert

asg ?Qﬁm 16Sa Q\{h%mgﬁ(p}}ﬂllgﬂgw LPgie d véﬁ&%‘?@ﬁé’ rea%taenge

I

£ ufl

feature of nol se conpensati on ?ﬁgi ﬁrﬁoms I nterrup

circGiPOFRBI gat 1 ons across individual contacts, e.g., based
upon I'ntéraction with correspondi ng plug contacts.

Isg g&u%% Qgchleplgt% glana\%gv(\? rgpellrloﬁlser 05t tlgeoc%ngu)é%\@ fa}gérs ck))tqhe
porated I'n a
reactance circuit of FIG. 14;

Figure 17 is a front elevational view of the insert device of FIG. 1 assembled together
with a plurality of blade-type electrical contacts characteristic of conventional plug
connectors, thereby forming a connection system;

each of Figures 18, 19, 20, and 21 is a respective cross-sectional side view of the
insert device of FIG. 1 corresponding to the section line 18--18 appearing in FIG. 17,
including wherein FIGS. 18-21 collectively and sequentially depict an interaction between

the insert device of FIG. 1 and the plurality of conventional blade-type electrical contacts of

19



10

15

20

25

t el ecommuni cati ons connector systemthat is designed
to reduced el ectro-magnetic interference (EM) from
WO paoensmBo adj acent transm ssion |lines. | n accoPCHOS®09/042771
wi th enbodi nents of the present disclosure, a noveabl e
reactance unit is provided as part of a corresponding
d ack, wherein the reactance unit is activated or
FIG; h{ injageqsgangs with emberdiments ofthopressntdizeinsuie. sndugrerein de fing
Jack based upon interaction with corresponding
view ghihe s3ayense. iteh &1Gr7d wpesifiqslly gorrespandetedilG) &7 (etenat least partially
reduction of EM may be optional, and/or may be
depisisran gpsembiled cennggipnspigheicnal et hods or t echni ques
of connecting hardware.In accordance with enbodi nents
of Figvee ries eefemdiispdrepseiive viawneiaronaiectantyalemsn efcorlahe@andth
frame assenbly are initially isolated from
emhodmrentspd Hdipragem disslosure dirodonuastion systeint ingluding&jaek assevhigp that
the internal contacts are nechanically activated, the
inconmirges the eheotplaoninsért daviceof Fidbves upward (e.g., slides
into position) toward the origination noise source.
DESGRIRHOMNOE EXEMPLARM EMBODIMBENT{S)t he noi se-reducti on
circuitry relative to the noise source may be
de pemderdtneg with ehibodimea® ofthe pfdsdnt Visclodued hdpmsigédud hodiilar
an inserted plug/blade assenbly, and/or of the contact
insehtlagd@®ligBOprovidedifoniidelin Soicdidas siTlnicatibmsyB3RAR) jdENB&mblies
wi th enbodi nents of the present disclosure, a

are providéBRsanditictsutSinfiQiicaRted, Bt jatiAsthd t@sbidatbheart Plofided
printed circuit board (PCB) supported by a resilient

that bERIE fromh IR ddvatAdRb®s SREBuRBMeRIROMM fhcliBRiRNBEE] herein. The
circuitry, and the resilient frame may be constructed

pres@it dﬁblcﬁ&;rb Ero@ﬁl@é REhOds Br é'f?e‘él%g %@c@/&ﬁﬁtc%ﬁahﬁlhcatﬂ?@ wherein

resilient frame may include a plurality of 1ndividua

mocfulapgﬁ&*?ass&ﬁ'lﬂfés %ck‘é\’@érﬁﬁmﬁgﬁﬁ%s%ﬁ AN ERRELRBALNIY: jack/plug
i ndi vidual one’of a plurality o? ?ongate contac{

comgﬁgﬁ?&{s% géé%?"ﬁtﬂ%% %ﬁdetabvaiﬁgged‘u dl?)&nkﬂlng%l PCB. The flexible

ree f oatlng an le PCB that is

n o(ijn/. &%&9%@ Wléh%ﬁf%gﬁl%% rcH" hi Pgeg%ngg{gﬁgsuko rr%rclxlald?lyért a%?emblies

to adjacent conponen réactance un

are ﬁgv ?éhstﬁgt 1&1(1%?(%5%@&0%&% é e Sﬁn%lsre %gxgﬁev%a IOH%% allows 1nte1irupted

nec or wWtTh

vice iS inco te ent . .
com %mcatlon a I'OSS 11’[1 6€?u ?COH arf}é | gné SC%P}FOH 1 ?gthnh\glﬂ}i%grespondlng

lugc gtatﬁ C éx{o Eir %Eert | gns of erdu ]?rbe mcog oreﬂech a
gt oficedtosh i T Ehor g P Tageite P
telecommunications connector system that is designed to reduced electro-magnetic
interference (EMI) from internal adjacent transmission lines.

In accordance with embodiments of the present disclosure, a moveable reactance unit
is provided as part of a corresponding jack, wherein the reactance unit is activated or initiated
by the insertion of a modular plug into the jack, based upon interaction with corresponding
contacts of the modular plug. For example, the reduction of EMI may be optional, and/or

may be performed via non-conventional methods or techniques of connecting hardware.
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bl ades of the nodular plug are inserted into a
correspondi ng housi ng of the jack connector containing
wWao b@of1sr8r t devi ce, the contact bl ades i npi ngePCpULR009/042771
correspondi ng contacts of the insert device, which
contacts in turn inpinge upon the el ongated contact
menbers of the flexible PCB, which el ongated contact
e b éscordapcer witherabeginkgts of herpresa disclogie.gnternaldeatacts of a lead
resilient frame, causing the resilient frame and the
framg ssqnele apd@ptially ispdared frem gerrespending|ngistvesugtépnicreuitry, wherein
correspondi ng contacts of the insert device.In
wheadhointbanet eonpictsiaremerbenipmiytastiated: the npisesdwition piveitry moyes
a reactance unit, when conbined with the contacts of
upward (ergs shides dwo pesitjonpriyvafdetht arignaties inpiselsqpeemEbr dxemple, the final
e.g., through bending or the |like, so as to reduce
position s&thandise-eldadtan ciecuitherekitignal thepaiisesoume map badpendenicon a
| ow cost manner, and w thout altering the inpedance
finat teag.. ol yemated) positiof of dnensattedplpg@blade asddneblyd @sd/gnofalie dohect
reactance unit nmay be such as to provide reliable
blades asddiatediivith yuchisemaly. ext ended period by, inter alia,
reduci ng the potential for wire pair defornmation,
€. On accofafceStitiegibodinfeh® of TR PReset Wiselosn) fairidtantd @ik is
Each of the contact pins of the insert device may

provldeaanitagesh Jledeit biketinngabad (P@BY subgtel 66 a FRNRET ffame.
that are supported by the insert and/or by a

TheGREIHRSICH Ry embaigka rERiUStNrculSf ARGHd RE1iG ThAAE may be
cantil evered nenbers may be effective to conplege a

conéthicfet of plaiR Aad/at &1t Ml e@mbleMAl RO rRflich MR SRALLIANER a
unit, e.g., through engagenent with correspondi ng

pluré%%@ﬁhi@u@ eRf ealh BBWAIBD supbstesSm cbﬁes@&ﬁﬁﬁﬁﬂ&‘&ﬁiuw b ?f a

odi nents of the present Invention, the contacts o

plurg{ft? r(])f El%xﬁéa?ed@@?{th& ?nemlg_ta%lgia{eﬁ @viél%éﬁ&fbl% 1@@@ T8 lee l;C

ough’the present disclosure is not limted to

ma et%%ehﬂéﬁ{i@%ﬁ%?MoQi@%Cé thaf nL%%és}sﬁ?yﬂEerﬁéfeqﬁ% Qﬁd%:g?dctg any

ereln the contacts o nser

' | ead . f
dcvig%sganﬁ)%p{& agl?a%%q g&ﬁ%(lngl@tg of th :;E%gta%%&glﬁ,naéﬁ?sert dEA0ESY d’ﬁg%‘[tgee

It1one correspon or supse

i i k. h ' . Once. nbl ed .i
reaﬁpaglgiﬁﬁpﬁhﬁl%a gll)a?tf s etjng %ﬁ]f %o%;rjlg’cltgrgm{l%ne\gvﬁlﬁ@ @I%t?nsalég?vgl:eer}ﬁgy

ousi ng, cts of
e B BRI OSBRI L
e B T L o RS e e e
blad‘é:sr gfntﬁem rlntoctiqur plug are inserted into a corresponding housing of the jack connector
containing the insert device, the contact blades impinge upon corresponding contacts of the
insert device, which contacts in turn impinge upon the elongated contact members of the
flexible PCB, which elongated contact members in turn impinge upon the fingers of the

resilient frame, causing the resilient frame and the flexible PCB to move in unison relative to

the corresponding contacts of the insert device.
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t hrough the eight |eads fromplugs of differing
desi gn/l ayout. Thus, the disclosed insert/jack may be
w@omptgd3dc o recei ve and conpensate signal s froPr@EUS2009/042771
standard RJ45 plug. The insert device nay al so be
advant ageously adapted to receive and conpensate
siggals froma plug'that is configured according to
t hén peeerdgpeogthenbodiments off the present invepfion, aregetarpgpaihtwhen
Nos. 6,162,077 and 6, 193,533).Referring now to the
comipingdhiviify she qontaets of an inspstrdenice snayriedtyrs desired gsanseries00g i through
accordance with enbodi nents of the present disclosure.
bendihg of the Bke, seles/ip calud®isernod tedelencs theoigriahppirs 01Pa simple and low
arrangenent 103 of el ongated contact pins 104, 106,
costi@gner] aQl withoy altefing thg irépedamvd chdr8teristicst @fdhenw irdpaire s Placdesign
to the housing 102, and a reactance unit 120 nounted
of thei redetanes wetihayt e ubleashio pwivitlg rd@Ble fimvtiacatior danaeexvdntidd period
enbodi ments of the present disclosure, including but
by, inct alig,nedvethgttie gokeatialforewire phirvdefemat, depinct @ahdard HEA G568B
1, the reactance unit 120 and the arrangenent 103 of
styletanfigertich. danh althe Pontst pihCofabinsgiueeide ang addanpisly define
permt the sane to be selectively caused to
clongered pnGiated memdérs Hat 4re s@pehedByNBE inkdt 4hd/or b & kotelsphding
but not limted to circunstances in which

jack@RU4iRE POETRCIG JFait daBtilSwkddaR@Shef miy IR FRBMeab EorfplétOWRHcuit
to slide against and/or relative to each other). As

assoblatell Wi 208wibh Bede teActii@ah@le.cd8hRLih Hgh@Ment Wigh corresponding
reactance unit 120 and the arrangenent 103 of

contBlONEES 614 RANE PRles.PI NS may be capabl e of selectively
reci procating relative to each other at |east between

a fd 4cSbrdhifRl ?iﬂ.h\élﬁnbeﬁlﬁieﬁtis GFthE He@éh‘i %n}{/@ntfoﬁ, th€ Wcts%ggﬂre\{ﬁs’ert

and a second relative position eftective to ren

devi.l:@ﬁ% {a¥€1he %&P&ﬁ&d{ﬁ%ﬁﬁ%hﬁ’&gﬁ Ehe@%s@'ﬁt.d@s@%@%@ %ﬂ{ohﬁlﬂited to lead

feature/function o e reactance unit

fran{egglggﬁntentta@or&.i EP&R'IG%S’[CS%E E}?egxr;g%% glgg(éfﬂﬁlerg?‘gg%rgi% itl}f]gsctog%ats ﬁ%e the

one or hore of t con

: : T 5 i bed first .relati
insefl AR ERcatlihs 1h) 3 BAOUSIEROFIE thel b Bl o' ©

€ asSsocCl a

' e of ntimate physical.cantact .between .
cor AR TN 57 AERAE R P OB ang R Sipmbledin e
. heactance unit Fo.and the at | east one or re of the
seekGETEEFo N 2dbe RREoebE pity el Pl gRrEne sty |

wherein sych jntimate ghxsical contact is_effective
com?ngméatlon &1&150[%1#&?% ing connecting assembly, e.g., a plug. The insert device may
be used in a modular jack that is adapted and to receive and compensate signals transmitted
through the eight leads from plugs of differing design/layout. Thus, the disclosed insert/jack
may be adapted to receive and compensate signals from a standard RJ45 plug. The insert
device may also be advantageously adapted to receive and compensate signals from a plug

that is configured according to the IEC 60603-7-7 standard (see, e.g., U.S. Patent Nos.

6,162,077 and 6,193,533).
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extent in terns of area overlap and/or physica
pressure) to produce, maintain, support or achieve
WO nioo/ri480 el ectri cal communi cati on bet ween t hePCT/US2009/042771
reactance unit 120 and the at | east one or nore of the
el ongated contact pins of the arrangenent 103, such
that _a.reactance circuit (shown and di scussed jn
gr S&feEne AP thasErERgs: gg%&dll%ﬁréﬁs i oper %éwﬁé%w&ﬁ%dance
unit 120 is active (and/or_is activated i
witherabadiagaseol e miesepfsliglosent Sheoipsertifisviss & @luw%%%@& K2,
the secondrel ative position may be associated with a
an agrgpgeaspiotidiof glongnsadsnatact pinsd Oé,p‘lﬁéﬂ 148, Yap! Bel He bl aprbl 18
correspondi ng facing surfaces (obscured), such
mounkegtwithespgede the dewsig BWadandrgeagimaes upft 12A mqva&eg wihyesbesafo
contact is substantially destroyed or elimnated, and
the qveing d 8% t laneeordanie witlpembaglihengrafitheeprésanidlisstosirs, including but
deactivated), e.g., for lack of the necessary
not Binéer toitheaihsectoienige i Wadepstedie i dnthe teectraeminz®anti2le and
the at |east one or nore of the el ongated contact pins
arrapgentenel (Brof aloggateinton@&dinslane @obguredbncadaptédtopbingt the same to
enbodi nents of the present disclosure, the second
be selettaklyweuspd si etiprocarayeldtiot bo daricbthietde.pninchming bphys limétkd to
contact between correspondi ng facing surfaces of the
circtiregiaricadnia evhidhi dorrdsdOndinglfating safactsadstic same aferallowédtoafidd he
el ongated contact pins of the arrangenent 103, and at
agaihbi@nd/anmelative1m,cad dthdr). | AOilItbh eREBRISH @fctee RSl Bdl®althe
communi cation (e.qg., direct or otherw se) between the
reactZASCHrAIICE abdite aﬂrzﬂgemeﬂt 10B©f @bngdaRd@Sbnt&D Bind naklBE Capablebhe
el ongat ed contact pins of the arrangenment 103. In such

sele€tive B UBEHrARERS rel MR iCéadh bikGr di RAGIARAEEN 4 Akt reletle pAtGtidnhe
at l'east one or nore of the elongated contact pins of

effebthR t@fehd AR ndEA3c Ak %1&%%@(’611 Aebitveab @GHEd 1ﬁé%'t1{lé/ a noise
i sol ated fromeach other, the reactance unit 120 is,

redud il drolsY corhAGdtioN ?ea(@&ﬂfn@ﬁon' of Gk fan¥el B0 VJI{PI respect t0

accordance with enbodlnents of the present disclosure,

mgnhl@ Qéngd BBgarfang & X é a&hfﬂnta‘%(f]eét%ng Blexpl&)é %me%log atédq&n{a@ﬁg%stof

devi ce 100 In Fl e reactance unit
the ABY.oh& sl @ed, shaped, di nensioned and/or configured to
rechrocate both with respect to the housing 102 and

C O 1 Fe 5w e ﬁ%stgrlﬁ f?%t rlﬁ:lgﬁ&t o6 R y, f?(algélct&glsseocfg%ﬁ %Jlt%%n

act e arrangenen

1nstanc oir i @%%Qnﬁ}%lcgﬂ ontac a%? tgrges{)é)ndbn% ac(:i‘rll escl:ltr NS %bé(r‘Lh%d) (S)F the

e es se-re
reacﬂmce umtcﬁagr%] &1 { egst !)rﬁzsc}r ?nno(r:ee on[Le tlzlcr)]rtlga contgcrt] ){)ms 3) é

arrangement 103, e.g., wherein such intimate physical contact is effective (e.g., of sufficient
extent in terms of area overlap and/or physical pressure) to produce, maintain, support or
achieve intimate electrical communication between the reactance unit 120 and the at least one
or more of the elongated contact pins of the arrangement 103, such that a reactance circuit
(shown and discussed in greater detail below) associated with the reactance unit 120 is active

(and/or is activated). In accordance with embodiments of the present disclosure, the second
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contact between corresponding electrically conductive
facing surfaces of the reactance unit 120 and the at
woO e@sti3m@se or nore el ongated contact pins of tPEr/US2009/042771
arrangement 103, and wherein such noi se-defeating or
noi se- conpensat i ng instance of intimte physical
ontact is further ctively defeatab
rels§E bBian i eirosieed BIES coREPIUEIR BHoHE! b aoapafeﬁs hseen the
of the insert device 100. As used herein,
corgspoplipg, Faﬁmgﬁuréaceh@gifwé} &ign SHGh tPaéfﬂ%?raéH\ﬁf‘edets?i‘heﬁ istapesenft
devi ce 100, the term "normal node of operation"” may be
intipafs §pﬂséqab%0nfa6t is ﬁl&s@atéallyfdgﬁtmé{;cb@fmh@maépdngtgléhq)qeactance unit 120
operation of a particular device that is repeatable,
is ingptiyed gad/orjindegetinated)s eigt, ferdesk of e neesswsselpqtispl eamauniegtion
detract in a structurally or functionally
betwgey dhef reacianee bﬁwnﬂ therpt keasilone eronere 0§ the elopgasgd dontaptfpinseff the
t he device that conprehends or predicts nultiple
arraggapeess 543 | In pesordamsergthofthar kmbedimentt okthe reseptidisabdsure, the
operation over the course of tine. As used herein, and
secqudrrelptivel pasitign mey betk ihchde aitimaterphysitad cantaoe bétwednherrespording
device 100, the term "normal node of operation” may be
facing sisfadesrof thetreactancd wnite 20 fand the xielagst ene o nropalef thid elongated contact
operation of a particular device that, when undertaken
pins dithecarfahgegent 103parairat fhersarae gmagtid ldck e natdstary dspeel to
the particul ar device, does not necessarily require
comanyicatisru@tgydiabdt yr otherfvisa T bdtwewalthe/resdtghoe finiC EDOtand Hetak RAst one
or region of a particular material of which the device
or nicke aftthd lasdatel@biithd piny oL HEPESREMe@I03.r BrRuYdiimbBktes,
device is at least partially forned, to undergo
whepdi e ir@cfdeamitao amt thé & 16RYee@B mokd (ﬁ"‘tﬁJBl’(BrIg@t@ﬂ B&tact pins of
cracks, or to becone physically broken. As used

the Mn@érﬂent 20%arp ibstaktiblia ele¥irR Sl Usaste N B6A 'eEthMtﬁeh theEMSIHAIE Bnit
to the insert device 100, the term "particular

120 i@&igfikaAY, ind¥BYe @RI/E0D 8LV 0 i nclude, for exanple, a
separately cogni zabl e naterlal such as an el enent al

angd MeoRIRs bafhlehBblivhe RO TPHE ?Rﬁ:‘éélt BRLIBS k@ linct u%t(n% but ﬁ’ot mHﬁt@d

metal, such as steel, pure Copper, puré nic

to tlf%rexﬁnﬁ@t)ﬁlhe ﬁisér%(evm%q@@ dg;ﬁca?doﬁtlz%l I, %Sf@egta%e unit 120 may be

al um num based al m’xt ur e

sme@,rgﬁée& ) Er%ﬂ)ngé arﬁl/(ﬁ lcb'ﬁﬁaéuket(ﬁ{o Pefcgfcgﬁ rb@%h%l' ﬁ] r%%%ﬂ' t% %%é)%usmg

g., an eutectic

102 §ﬁ’c’l Qﬁﬂ reggecfto af l%gst oh&ES n%&le gf“tﬁal eloﬁgatelﬁsc%gtaai)ﬁn% of the arrangement
used here

103 Rﬁ‘&ﬁdﬁé‘&ﬁ‘&e:ﬁ% ezic?ance it is adapted to be selectively activated via the
establishment of a noise-reducing or noise-compensating instance of intimate physical
contact between corresponding electrically conductive facing surfaces of the reactance unit
120 and the at least one or more elongated contact pins of the arrangement 103, and wherein
such noise-defeating or noise-compensating instance of intimate physical contact is further
selectively defeatable in accordance with at least one normal mode of operation of the insert

device 100.

24



10

15

20

25

materials of which the insert device 100 is conposed,
or fromwhich the insert device 100 is forned, the
W@ eqoai13148¢ e- short eni ng cracks” may be consi derBdI/Us82009/042771
refer, for exanple, to cracks in such material which
by virtue of their particular |ocation, size, and/or
orientation, are characteristically sub ect to
r elAaUssAelEin. 4pd BRrHsWB 94 HsedheteHy 18 u‘@fPFGQC@dﬁ ﬂwa@Séﬁ idgyicegh00,
materials. As used herein, and particularly as used
the tgpn SHosmal mereras pReratins mey bacqnsidercd i inelude fasiekample, a mode of
ormaterials of which the insert device 100 is
operaorpefaaurticslar devina thih isohpeatable; 44 deapitinggéay ipg b da Mot recessarily
fornmed, the term "physically broken" may be consi dered
tendtp detedcbin any structpallypir dunctionally siguifisard e oinre avhiacthristio abeful
material or materials undergo a catastrophic nateri al
life pfrthe daviag, thag nethprehandpenpatdicts muldiptewwoccessfulinsengis of the ube @dm
what was previously a unitary or el enmenta
suchcroodst af wpératiom, ovAsthe s@dselotimen, the term "nornal node of
operation” may be considered to exclude, for exanple,
a o dseddfereirp @ndipdrivulanlly aa uged heietlih agferdmoeite ehetidbatt device 100,
i ncludes a reactance circuit and a correspondi ng
the tamt &vgasandédeol opeaidn® mayvs condidered fihcludd) &7 exdntlae, taakada of
for a first tinme or for a single tine with respect to
opetatiéh ¢farpattitulandevile \that Bvheh e@ak A fo ke Silst NS oY a single time with
per manent and/or fixed nounting arrangenents (e.qg.,
respS@KEIRE phraibwlirsdeyiogdoBETdL hdtBsshiflR S4qaNE BnyCdufubitally 3P HinOally
or nore of the lead franes of the correspondi ng

signBlch @ PORITRIE regN of @ Phrkidfir mAGA] PRWRILICHE AEVide 188t lbb%?ﬁrtlally
herein, the term "normal node of operation” nmay be

comﬁ@s@§ oA %ﬁxdwﬁlé’n 1hBAbHESs af 18st SXRTH ErmeiDI @RdREo ARGEat i on
of the insert device 100 in which the reactance unit

defolBRidnSto eI me@ﬁ@rfi;m gg%taeksegp to%ea!n%rph%l@ﬂ@lb%@g W h&dg
respect to the el ongat e cont act el enént s’ of

herei"hr Ex?d‘&%%&% ]a9§sezi 'h@t%in%'tl{}gfemgé é'tfbyﬁggrtr vie ﬁ]gd % term

faci ng sur ces ctrical conductivé or

parﬂﬁnﬁrnsm Fa)” &1&5% C%BSI?{' Lol c‘ﬁgiel 3} &agl:i? C?/ ér'Eepglfa’cell)’(;]cgjl g@%{ﬂﬁe&

Sl ca contact w ot her or "are

matezia{ (Sjl?(ih%% §+1 Ql%ﬁleﬁgl tﬂﬁ)%l; &%gtantﬁﬁéﬂglﬁgéengl%qnétgx g \ét ure mftfil

respec
t h extent each of .the el con act

sutf3 8, P et p&f&@lckﬁ’lﬁc gy Shel O RS n%y be
OB MR BT RIS M P
cogniza%lsé materla?s (e.g., an eutectic solder, such as a lead solder or a lead-free solder). As
used herein, and particularly as used herein with reference to a particular material or
materials of which the insert device 100 is composed, or from which the insert device 100 is
formed, the term “life-shortening cracks” may be considered to refer, for example, to cracks
in such material which, by virtue of their particular location, size, and/or orientation, are
characteristically subject to relatively rapid propagation through such material or materials.

As used herein, and particularly as used herein with reference to a particular material or
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vicinity of the respective proximl extents 122 of the
el ongated contact pins 104, 106, 108, 110, 112, 114,
wai®9izmeo 118, the latter nmay be securely attapdiEUSINI/042771
affixed to the housing 102. At least in a vicinity of
the respective internediate and/or distal extents 124,
126 of the elongated contact pins 104, 106, 108, 110,
matgrizgs oflvichh the { mserqgdgyice 180 isccR@pesge.tos ﬁroma\yhlg:}h@p inget device 100 is
downward facing surfaces (obscured) capabl e of
formgg, Hie &g “ﬁb},/sncaﬁh ek gnayis@pesidersd i pfas] e edimpld, it | nat e
physi cal contact with correspondi ng upward-facing
circygptpreeen Whithswol maberighor m@@rlﬁg andeagroecatasirephicaterial fracture,
accordance with enbodi nents of the present disclosure,
andfon eeparatsento tule ol were pirgesfagm et visis prearvublniatungdry or eléragntal
rest" configuration in which at |east one or nore of
consthistierl. ongat ed contact pins of the arrangenent 103
(e.g., at least two thereof) are in intimte physica
corftsaistd herdil thetermr Gaaha moele whoperdldE, msybdicdnbidéredto exclude,
external ly-applied force is not strictly necessary to
for brainply, almodd ofapetomdial partkuahdeiettiat includes 4 Bedtanc@circuit and a
accordance with enbodi nents of the present disclosure,
corredpending afdngetrant oLleddPamayanetit, b Hen anddriakdnl fat a fifst tir@é or for a
rest" configuration in which at |east one or nore of
singldime i g8pee troa e paptidulap dGceDbre il @r adstray M BBimahhd and/or
(e.g., at least two thereof) are spaced apart with

fixell @foRLGIg dr@ngdﬂ%nfsgégt SR joiith)tbefwdln the Weabtahd¥irc@ifand one or
external | yapplie orce may be necessary to bring

mord BPthE 1ADEARES E¥RhdoReshohdlihh B2 eREN S BS 8bnteSNhiiarticularly as
between such initially spaced apart el ongafed contac

usecplhdﬂén Qhe &Hﬁ“ﬁﬁﬁl@ﬂﬂ&ﬁ%@%p&g%naﬂl(Hy BQ@onEi@@i%El AGQu) dr example,
. As shown in FIG 1, in which the insert device

modl:@@f &?éﬁ'tl@ﬁ bths Hshh @&Rice@bo fne\§ﬁlch RO L LS Ahit Q@O is r&: ro&fed,

the el ongated contact pins of the arrangenent

rota\(ea aﬁ@)oy trgx{s%%%lﬁlq'e{%&tt@ eRJ!n aﬁed]&)gtac en%sjo%mheaaq]an%a}u@xt

are in Intimate p I Ca COI’] act wt € reactanc

103,%9&1%1%%9@{919@0&&? fa&?%g“g g%gly I%a?lg 0819 Et‘?x%tor

e arra el ongat COﬂt act

othep\!vigé tﬂeQeof arlqu’ove& ]'rﬁo 0#&?%6%{1%1% g)gfs?c%l (%?1%0{ ach %Slp 51nc¥/or

react ance unit er native

are %{lge%qg S g%eans% ESchRHRe Ia? geesg{lté)eg i %re%ere%ttﬂuhbg nf Igur at i ons

nsertedevices 10 a %Wesent
sur.e.

m PSRRI Tt e TP 1 SRR BTl <R g
contact pms9104, 106, 108, 110, 112, 114, 116, and 118 may be considered to include
adjacent respective proximal, intermediate, and distal extents 122, 124, and 126. At leastin a
vicinity of the respective proximal extents 122 of the elongated contact pins 104, 106, 108,
110, 112, 114, 116, and 118, the latter may be securely attached or affixed to the housing
102. At least in a vicinity of the respective intermediate and/or distal extents 124, 126 of the
elongated contact pins 104, 106, 108, 110, 112, 114, 116, and 118, the latter may include

downward facing surfaces (obscured) capable of maintaining, achieving, and/or being placed
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arrangenent 103 is in intimte physical contact with
the reactance unit 120 when the insert device 100 is
w0 2009n&=80 (not shown). For anot her exanple, PCT/US2009/042771
arrangenments are possible in which exactly none of the
el ongated contact pins of the arrangenent 103 are in

. .intimte physical. contact with t reactance unit 120

in R S RAERE B REPOBTS Wil T BE oL (Gosspeidne
each su contact is spaced apart with respect to the

reagianee thed- unit 120) (not shown). The housing 102 may be
fabricated fromany suitable material, including but
not!n P§RTdRReE With enbodingsits ph therprasent displgpuse, the ingsyy device 100 may
dielectric material, such as a plastic material. The

exhibd paiinifial pp 2at sesl Gopliguration dr whish piieasienel os morgefithas!engatsdt
not limted to respective front, side, and upper walls

contpotgpinsic the argpgemegil 03(pes afi lepst thve theagdikare in intimath phigioabeontact
102 define an interior cavity (obscured) w thin which

with the rqagtarceant d 2 sich thaten sxiyrnplly-atiplipbHeat, is soidiriotly ngcessany to
whi ch the reactance unit 120 nay be nounted with

bring @byt ot mpiptaithsci oangdch gFutider. in abrerdapgeewithweah bod inBshitsaff thehpeesent
housi ng 102 may include a forward regi on 136 di sposed

discilqsurfer theinserf devive 180 map geriinan ib0i3] af ‘aekongatfigorag@ninadtich at
pi ns 104, 106, 108, 110, 112, 114, 116, and 118, and

least erepe ator/ef thatlergated cagacd pims 2BBe artdledes P03 &0k ainleast two
opposite respective sides thereof. The housing 102 nay

therbaf) draepacekbdpartevith repedt@stho reasiardedmit,120, such that an externally-
vertically-oriented, and/or internally disposed

applidiafbree inaywdb hecedsdR, to AR sHobt HdER matdidRtie e phgicahedntst
142 may extend (e.g., in the manner of a

betviaah bidhaviasityypeced ApLt flagaled ceRiNMPIE bytht hi@sRgtMent 0D the
wal | 128, and/or downwardly fromthe upper wall 134.

reaclai€e NHOUDION A s LERAvIRYIE U, i ehickl 8 iii6rt 8e i @AGH e M bt ER&E at
144, and each of the channel walls 142 may extend

rest’ EGRFP@RGLY fduP ofth¥ bibhgtdd)eoRbctiphiR of BRGHh MM 08 GRmEAA
at ich vicinity the channel walls 142 may term nate

. i ' ini LG i
elo :gﬁkedi EstRREpihY foedi £, M4, SRESI 8??12 1}5&%&' ﬁlhy:géalv EStRPith the.

unction of the channel wa e di scusse

reacgif%@@%rﬁtr 12@,e§n%itllle t@@;‘ r_@n‘ﬁ’aini?g%!dngﬁgg f‘dgﬁgﬁg?st & tlll:e_l aﬁanéef}%eg?fdi

the forward region regi ons

(narﬂe‘f@cloﬁé}gedtcgﬁta&lﬁ riﬁ,h, 108! 1|1§, lji%ﬁ% 4 ch@%ﬂig%l%\gggpélcfg(g{hkne

an” arrangenent “of el’ongated c :
eacga"f-lée n:l't51§0 bﬁ% e.lgoa’lt 1%% i?@ OhLss 9§ f& * i
' arrdﬁgenent 6% f 8Ion§ ég%coﬁ}agggpfﬁ§: giﬁn%bG,
conti‘%%gatioglf’lgi H%gl’?qqg%c%glin a%g'oédan%g gvitﬂ' %h%'pre%gncc I&isgfogqu. alt:o? %xample,
anne ) )
arrangements are possible in which each and every one of the elongated contact pins of the
arrangement 103 is in intimate physical contact with the reactance unit 120 when the insert
device 100 is “at rest” (not shown). For another example, arrangements are possible in which
exactly none of the elongated contact pins of the arrangement 103 are in intimate physical
contact with the reactance unit 120 when the insert device 100 is “at rest” (e.g., wherein each

such contact is spaced apart with respect to the reactance unit 120) (not shown).
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152, 154, 156, 158, 160, and 162 may include a
corresponding gap fornmed in the upper wall and

waledoonsmagy a wi dt h di nensi on 164 wi de enough i NPCT/US2009/042771
conparison to a correspondi ng di nension 166 of the
el ongated contact pins 104, 106, 108, 110, 112, 114,
116, and 118 perm tting each such channel 148, 150,
154 he haysing)1fg may g fabriggied e aneitele Beenrnpakidias ut not

. correspondi ng_el ongated contact pin of the plurality

limifeggo wﬂ\glﬂnﬁnqt%@h laBd{er nlgwHigkectrigragtenial. seehasasplastic materiel The
quide for Iimting [ateral nmovenent thereof relative

hougipg i%n%lmgliléﬁgorﬂ@gne wallsaiscladiog by eotlimitedgairspéctienfrentofide,
the present disclosure, the channels 148, 150, 152,

and ppppr weH61281 53, 132034, avigreinghe wals dfilret ivesing &02/defias an interior
access apertures through which correspondi ng extents

cavigif (obsvared) withjadithcloreantincpinis] 2004gy HeQEspost08and/bi Gjthih Wdjich
114, 116, and 118 are permtted to extend or descend

the femdtance heit husaynige @ RtedStithl rbspe@ft@the ihngsirigol 0] Ghe dppet Wall 134
el ongated contact pins 104, 106, 108, 110, 112, 114,

of tieTopsisnth21i8/ inelydecofoprars egloadpe disposed Ingfaught 6 theRSangement
defining a substantially flat (e.g., rectangul ar)

103 shelpegaied coatadtpinaf104,166,11081 1A9SHIETH] OreabndBIGNRId Yspedive
may define at least two different types of axial

latergBregiehy 1385 140ndidp@Editon@bposae tesgeativdsdtd Shekddif. Mekk [RSIRG 102 may
their respective |l engths. For exanple, a first or

furthed BERIE'a sBridsloRklehdér, Abrtic NG/ -GeAREHNEMr ffdkithaG disPbded channel walls
sharing a first such axial geonetry may include

142,81 iIRRGRERH of BB LRMhelRIANS 14DMay $@&d (d22iARImAdRr o \Unflever-
second or "lower"™ plurality of the el ongated contact

RhBFactREMIHIAFERG i i
typeeI on?g a?ed c on?act f?-J)elnﬁosn$ %g ,lggi(fg(?/o%%mfld? ﬂ%{tﬂ}]&&b&%”

1341 BRPRfbing ?Oj R8sy RFAARERD, &F&foﬂ%rf b 184, 10feactt BBhe LAnel

and 116 of the upper plurality, their respective

wallP ﬁ@(&ﬁﬁaéxtéfﬂtr%g‘rdgﬁg a Wnitg)r?f ﬁlg q%iﬁ?ﬁé}u%&e' 91'4! 4 v&?c!thiéfnity

In the horizontal “directi n I'T respective
e SERIFER B0, R (N AOGELRELE Sy 2 RURA o
ook AR PR A B AR et 0 110 o

L8R G B BRI e e A s v
o SR B R S P Sy BB,
150,?48%,21§?,;1[§?QYS§?L®? armdal% icgrireosggrlldin%etg tse a(r)rfangseimrcrain'l ?Or3 O?E:longated
contact pins 104, 106, 108, 110, 112, 114, 116, and 118. Each elongated channel 148, 150,
152, 154, 156, 158, 160, and 162 may include a corresponding gap formed in the upper wall
and defining a width dimension 164 wide enough in comparison to a corresponding
dimension 166 of the elongated contact pins 104, 106, 108, 110, 112, 114, 116, and 118

permitting each such channel 148, 150, 152, 154, 156, 158, 160, and 162 to accommodate a

corresponding elongated contact pin of the plurality 103 within the housing 102, and/or serve
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and/or w thout any adjacent and/or nearby upward
bend). OQther geonetries are possible. Turning nowto
W b@9fs1@30 2 side view of the insert device 100rPemtiS10he042771
el ongated contact pins 104 and 106 thereof, the
el ongated contact pins of the upper plurality (e.g.,
i ncludi ng el ongated contact pin 104) may be
as achprgrehgitidedpr ymiaing dptesel mpgvemerideseod reiasive fnthe beusingd2. In
their respective side-facing profiles. In like
accorgayisp oiith cmhedimenin ghthe dressphdiadosurs; the cldnneln @48, 150, 152, 154,
lowerplurality (e.g., including el ongated contact pin
1561 0%) 1etagndokd2sudystudirer seavd as aatespapedunas throughehichtcheespomling
ternms of their respective side-facing profiles. The
extemtsi of thtclwmgatedicdneactisingd 03, 646, 108 1 &), dih2)di4d 16,cimt Atg arpiparsitted
of the upper plurality may occupy a position
to cgtond @siesmecd ingp thohausfnigri§?2. el evati on 200, the nain
downward bends 172 of the el ongated contact pins of
t heStill oaterting kFI&. il  the ehaygadQuiyct inp 064, 11DQN 08, 110, 112, 114, 116,
corresponding to a second el evation 202, and the upper
andWa$ ag 3émmrise kd3peckiotiBbdBart e iBikig @ S¥HIAMNAly ARG {eld, @€ttangular)
corresponding to a third elevation 204. In accordance
shaptd ih Fer@sbOEéiMBDEsSseCfonbiNRoMERS @Rd mly 8¢Hne SUIESt tvRAGTTerht types
the first and second el evations 200, 202 nay be hi gher
of akiBBgtomBeics i térchs@If 0Bl B6hd3 @tmed @165@8&5& %p&ﬂ@@leﬁ’élthst. her
el ongate contact pins 104, 106, 108, 110, 112, 116,
exarhpi8, PGt ck20pPed MGV the Rloh PRS EcoRBY i hars RN @6suld 1

and/or to establish direct electrical conmini cation

geoMbitImEPIMEREPABHRE c6RRX BMs F02T1 08NS BRT 116Cal 2 seg@] PGy wer
connector, as wll be described in greater detal

plur%’l_ﬁ&' QF‘{-he %Bn%ﬂoﬁﬁ@ﬁﬁns%%rfhlggg@&abﬁg mtaiiapgeo?x%\?%t Iag ?]rgzrlude

i Scl osure; one of the second” e

o2 ) 21 903 400 8 POAR U 0y

o8 A SRR R Gl
o AR P AR B g
o R BRSO e AL 06 o
e SR AR T PSR i
o B A SRR O R e
oo L G570 0%, e B lerent han each other

downward bend 172 (e.g., without any other additional bends of similar or comparable size,
and/or without any adjacent and/or nearby upward bend). Other geometries are possible.
Turning now to the FIG. 2 side view of the insert device 100 and the elongated
contact pins 104 and 106 thereof, the elongated contact pins of the upper plurality (e.g.,
including elongated contact pin 104) may be substantially aligned with each other in terms of
their respective side-facing profiles. In like fashion, the elongated contact pins of the lower
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smal l er than the second distance 208). Simlarly, and
as best shown in FIG 3, the el ongated channels 148,
waz®9/13860 and 160 associated with the el ongat eBCTYUS1089042771
pins 104, 108, 112, and 116 of the upper plurality nmay
extend to a position corresponding to a first distance
SPO fron1h@e axial(ﬁositiqn of the front wall 128, the
pluafily (g8, Bgudpg sinapdec wptactmn 106) gy be qubsigptially aljgnedveth each
wi.th the el ongated contactpins 106, 110, 114 and 118
othgyin fepras Pighy repnegtivg sideylaging pratiies nhetraain doywayard bands 170 of the
corresponding to a second distance 302 fromthe axi al
elonggter corgpct gins phide pprsn plutRlin MA@ cupyrrdpasiiien £errespongding to a first
second di stances 300 and 302 nmay be different than
clevagipm2(: hemajredayvnwagdeengl§ 172tof teslongeted gOrchpiys dfdhe lower
shorter than the second distance 302), such that as a
plughiyIneay ocpipyel positien exdresioading ka2 se4@d eld@tionIH)2, antiSlde, uppB6yall
158, 160, and 162 may present a staggered appearance
134\ éhe hohsingn1 A2rmayoyscyply arpositiemcorfesponiling tothirt eleFdtién 204. Inn
accordance with enbodi nents of the present disclosure,
accortance eath eabodments vf the Presamy diseiaduted each of tha diksh adesecandc ui t
enbodied by a flexible printed circuit board (PCB)
elevafidhs 20H,202 Inewyibb hizh&GRnABOthird ylevativh 20€, parnhittingteadhnd the
section 402, a second end section 404 opposite the
elorfgatesbnten gins €04,i106, 148,2,102Nd, BIG, | 18t MedlicaicRicGeiatinge phifcal
di sposed between the first and second end sections
conthOyithddd/or ThstabBhaliREteR citidhltcothafhinoaonf wil dveespoRdihs Behtats
frame 408 nountable to the housing 102 and si zed,

of afdiRgelg., Bafile) SbroREE, awlillaRNkiBUEER dh@ites URRIPBIIoW B
flexible PCB 400 within the housing 102, and/or to

accr@inad vl eRAYSdidieRO8f the Meschh@sdidsarel bleorfeBirdQRd WchiY elevations
respect to other components of the insert device 100,

200] 2021 ik 3G ghBiha GHabHRGRS SR (L=¥é tHetdogd el%@atio%gf‘lréla)é lr)ﬁj higher

respect to each of the el onga contact pins

thanlok ZbSRAM it e1&vhdn 20 (RSshbEh bn B8, 9, priE@vcb?ﬁgt Inga_l %)?@ai)?%rwith

of the other elongate contact pins 104, 10

embbdifhenf r(l)@I the Jp?’esé{l% I&@clo&}re, ﬂfel ré%ﬂg fi&?lﬁgd’rg bgﬁy i1 ﬂ?ci%tgé’)elor@a{eh !

referring to 4, wa ousi ng

conbIGHISL 0 Bl TPl bl o P30
20 By D AR R RgP AL P AR Ao
bem%fl 75 t3?the clongated contact pins of the lower plurality may occupy a position
corresponding to a second distance 208 from the same datum, wherein the first and second
distances 206, 208 may be different than each other (e.g., the first distance 206 may be
smaller than the second distance 208).

Similarly, and as best shown in FIG. 3, the elongated channels 148, 152, 156 and 160
associated with the elongated contact pins 104, 108, 112, and 116 of the upper plurality may
extend to a position corresponding to a first distance 300 from the axial position of the front

wall 128, the elongated channels 150, 154, 158 and 162 associated with the elongated contact
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reactance unit 120 may occupy the cavity 412,

including but not limted to the first and second end
wG@e@viamso 402, 404 of the flexible PCB 400 (e.BRCT/US®09/042771

supported therein by the frame 408 and the

internediate section 406 of the flexible PCB 400). The

st. and second end sections 402, 404 may function as

Pmsc]i 0|5(:U|0t F and d A8 of the loser Rlplily maypxisnd & srastiop presapondingeo a

first and second end sections 402, 404 may
secapdigistaneg 302 fram the sial posicien pijthe frentavall 12§, and Zhetﬁarﬁt@ad bachied

el ongated channel s 148, 150, 152, 154, 156, 158, 160,
distapees 30§2nd pY23nay he dlﬁfprgntahanspa@}tpthq;ye g uﬂn@ firsd dlsagce 300 may be

stabilizers with respect to novenent of the flexible
shoreCEhan Qi sprandidistaaned3 @, switt thatras s pédiole, the elohgatdiiahannaty, 148, 150,

including but not limted to preventing upward escape
1520541 é, PB1@Dond Ha@mdyheesantiasstaggerddghpeamote vihen tliomg imtop

extent of laterally-directed notion (e.g., into or out
planofiew.he paper of FIG 4). The respective distal extents

126 of each of the elongated contact pins of the

ar Tamjrement to FOG. 4yiyaccordindd evith empediineme of the pressnldisclosure, the

portions 414. The free end portions 414 may extend
reactantcouritie 0 moayShadgle hGSacanct dfcuid enbatiddl Byheflexibikeprintal dircuit

134. The frame 408 may include a proxi mal section 416

boardRPB 40t Tht Aekibie PaBet0D MaFiifGudd aFRGWh@sdcBerB402, a second end
cantilever-style) nmounting arrangenent for the frame

sect®AA0NbdsikBP Bt eddBedth] 40D WhE AYintPredift® becB¥PUNY Bspoldae
proxi mal section 416 of the franme 408 may i ncl ude

betwe8S R Girdt Ud ¥86id hdlsd¥ionsdtd, AT TR Rladthhéu8¥ i ENELP Birther
nmounting features 418, 420 adapted to cooperate with

inclERRIRHRAUVY IEnta616 8 Mk ASusie 148 bt §dAddped? ditheRlioded Qnd
housing 102 to ensure that the frane 4%8 I's securely

conf@ubd 6 Qufpit %{e' ﬂ/e%btieoPél? 80P 1a6h e bl ©Sa r?lybq to adxé%ta%?gusly

conmponents of the insert device 100. The frane

pomﬁ&H fhb BExibR O@wﬁin' r§stp@ét 1o &filr Zf%gxpé&gts%ﬂﬁ%qgﬂeﬁ ge\tlger HRr d

and upward within the cavity i nc

R N e——_
and ?Pz“s% #h %pﬁd’\%t eﬂ v%eheas Q/?t!ﬁesaec go eaEh gfqh?: grtellocr)lnatf: 8ontaa?pms

eact ance circu

toa 8808 15, Fler Y “%?@‘S ik fﬁ?@ﬁwé’éﬁeiegéffl5ﬁ5| i ng bt

andiL B PG bt G e B b tio RS BT e
fron’tt whaell 128, the upper wall 134, and at least respective undersides 410 of the channel walls
142, may collectively define a cavity 412 within the housing 102. At least a portion of the
reactance unit 120 may occupy the cavity 412, including but not limited to the first and
second end sections 402, 404 of the flexible PCB 400 (e.g., as supported therein by the frame
408 and the intermediate section 406 of the flexible PCB 400). The first and second end
sections 402, 404 may function as circuitry locators (as shown and discussed below). The

first and second end sections 402, 404 may substantially solely occupy the cavity 412 beneath
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frame 408 may extend upward between adjacent instances
of the channel wall 142 and at |east partially into
wo bmogbmasgat ed channel 154 formed in the housiPGI/LSR09/042771
and associated with the el ongated contact pin 110. At
| east a portion of the internedi ate section 406 of the
flexi ble PCB 400 nmay al so be di sposed in the channels
the glgnggted chinglr b1 fhgaPaktickdnh 105@) HAGFIC b Arben welemay
section 406, being itself flexible and/or plastically.
fungion g5 srailizers wighyreprectde moverment afithe Hexible PCB| 408 dthirpadiet with
the frame 408, and/or caused to conformto the
respetrt thelpwsings Hgpidingbut nes ligiited | prevenfing2@warmrscapk ofipaPel 400
contact pin 110 may include or define a
frong| herriasing ¥03canddingting ancexteaBYS, laterally-tinestddmasionéelg.aing or out of
section 406 may include or define a correspondi ng
the papaaefdIGabi ng surface 432. The distal section 426 of
the frame 408 may forma cantil ever-type and/ or
coillhe teppretingpdistalgextehts 126 ofeadiapittbe vlbtdated chmtadt s tos the f
the present disclosure, a force preload (e.g., causing
arrapgeoent Hi3mayrindludzel respo@iva tfreo End goeticunk @140 f THelfee @hd p@tions 414
section 426 relative to the housing 402) may be
mayagxpeint érdo the howsirgy/ 102 asdYod iehewitlthauper fallihe di st al
section 426, wherein a nmagnitude of such prel oad may
be Tat frhi@agos mukf intRienprokihal seadres 18Rdapie b trailRatt AdrinfHate
physi cal communi cati on between the respective
secuOBIBNREE e @6ty PRI ing Giriiemyiit fAGRS 143408312 reddl Bfkhe

not so large as to inpart a substantial degree of

houdiRS 1 (B! FOEEamPledMapiithl ekibRe1d AMhOfanfOMBTRA inQhidel B ect;
el ongat ed contac?@pin 110 within the housing 102. %? e

vertib’élllj- aAd BRizBRal-SQURIFRInd LS RAULRS 4%;4@0 hdapRES) QRS with

and in accordance w th enbodi nents of the presen

corr€lp8fedifSidEfving SRichir@MB2,498 oFRY hbRifO0h !t(%”s?rg 14 the gragw 408

adapted to generate and apply a pressing rce t

is seG&}\éﬁ%ﬁﬂa fr%iv@ % Y ()th@f:ﬁruét%éés %d Edf?xﬁ)ohé}hse&‘i‘ﬁ?ﬁ@etr&%yje 100.

section 406 opposite the upward-facing surtface

0B YIS Al TR LU O T S50 s
. . 0- . - ' ) 4 432 |
YN o 08 U 8 B4 o,

in 110 d the flexible. PCB 400
cond G A0 A8 BORLAR, B B0 gbIEe LR YL R
vertical direction

tuncPl s e PR el o6 P el ST s e e
426 E)P t%e ?rlarger:] 9&} r%gy lg:eotrzlgr?c%%ed F%riorr]n eil' r]é(s)iliena%?na\t,\gilal, in%?ud¥n2 tut r?cft li%nri]tgd to
a resilient metal or plastic material, and at least a portion of the distal section 426 of the
frame 408 may extend upward between adjacent instances of the channel wall 142 and at
least partially into the elongated channel 154 formed in the housing 102 and associated with

the elongated contact pin 110. At least a portion of the intermediate section 406 of the

flexible PCB 400 may also be disposed in the channels (e.g., in the elongated channel 154).
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el ongated contact pin 112, as well as that of each of
the other el ongated contact pins 104, 106, 108, 114,
wai®o/zmeo 118 (FIG 1), may forma foot 436, wWhET/E52009/042771
the foot 436 may extend beneath the forward regi on 144
of the upper wall 142 of the housing 102. The foot 436
may i ncl ude. an upward-facing surface 438, and the
u pr;lglp 1%6&:{1}@2&9{@ 406, beingdtself flexible and/or plastically deformable may
correspondi ngdownwar d- f aci ng surface 440. Each of the
be benbirgunddbe @ignkeae f2hehiha fignadlP, enféorsewred tosonlora tete particular
contact pins 104, 106, 108, 112, 114, 116 and 118 may
shapgeofitpa distalenil A2% alfeiclaagetedepniastiin dH) mey cludspicisfing © t he
housing 102 so as to maintain a slight upward bias or
dovpiywardbEding witifash 451, ard be inrekdald septipn #éhmnay bcloduisalefimea
upwar d-faci ng surface 438 of the foot 436 to achieve
corrgprpneving npwdra-faairg svefecs 450y Shedistalsestioadl6 of thi frathe408 may form
downwar d- f aci ng surface 440 of the upper wall 134,
a cantieveBypesudot ent-fypd $pyingefn astordanae with pebodiments off the pragent
extent to which the distal extents 126 of the
discddsoregafordt praoddaelg., pausmg 2@drtaid Ditjal 408ynt b Qexufklo? theldisal
116, and 118 are permtted to rise relative to the
sectimub mgath@2o the howstrpotod pnaebarpb e detobxmdioresit Snedfwithive the distal
present disclosure, and as described in greater detai
sectivdl 426, wisdieih a agaitudanpRIOE pleloaByhal 8e advRNduBRSOY S Mdate and
| east insofar as it pronotes substantial uniformty
maifalnlintiie&P gkyisichcob@in@YEsrbekwded AMewadpdctiva Qo wewaa-OdndluBward-
that the distal and internedi ate extents 126, 124 of

facihp surk@ngatad, Hank astso ﬂhrgbsaslg P}mpa;tcbﬁsubslrgx%al dleélge oflrbdistance to
114, 116, and 118 are collectively capabl e of

dovPRRERILABN 0P b R A O5 S AONAIR LRI HRCHS vmhuﬁusﬂousm 102.
separate (e.g., mating) connectors as may be pl aced in

As FOMIRYe didchded 1h%réaﬂ§ 8&ihil AGUh&Rr, 189 i Re&@danc@itR Bhbodifes
noi se- conpensat i ng comruni cat | OnS connect or syst en)

of tlﬁ}ﬁg@hﬂl’ﬁlosﬁ%Ttﬁ@%%rﬁgﬁolﬁafit%gg&ng uiéd%f%hﬂg%jg %ng?a‘?@&rﬂca&)ply

a prgsl)%{ gl'fﬁ%e forbcdoméla@ d?é ﬁ'ggu(?ﬁcee)g tthe“iﬁt%rn?e%aﬁecs%ﬁon 6 %géjosite

ng rearwar upvva romt ee

o%gz#gé%@rgac?zz%%sfeaf;%a%ln AP g
leasggx?ﬁ&elﬂ e%b hte¥espéé?1§ 8&%{1155%9 and y { ewnetlr chrg faces g?@mﬂe\%w q
i ol 58 AT
ﬂex}bli]eePéé 2&} translate and/or otherwise move relative to each other, e.g., both in the
vertical direction, and in the horizontal direction.

The free end portion 414 of the elongated contact pin 110, as well as that of the
clongated contact pin 112, as well as that of each of the other elongated contact pins 104,
106, 108, 114, 116, and 118 (FIG. 1), may form a foot 436, wherein the foot 436 may extend
beneath the forward region 144 of the upper wall 142 of the housing 102. The foot 436 may

include an upward-facing surface 438, and the upper wall 142 may include a corresponding
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extent 442 may extend between the free end portion 414
and the main downward bend 172. The slanted extent 442

worag9esmsnpass t he downwar d-faci ng surface 430PCT/US2009/042771
descri bed above, and describe an angle 444 with the
hori zontal when the upward-facing surface 438 of the
foot 436 is in intimte physical contact with the

dowaykdniasing sutcedftls apheldhadonggted cprsaqs pivelrl Owaad the sther ¢lpngated
accordance with enbodi nents of the present disclosure,

contapfoing| 19t 0§, B8t biRt 1 W4 21qang 1d& miay ke mowntbdinaantileyered fashion
straight and |linear shape, and may be sized and

withiiespspigp dhedgusing H2tshas totrhaintainglsiight 4gward bias oaprgload, which bias
falling within a range of from about 40 degrees to

or peehadmas Gerdeg raes the Bipward:taniny serfadelE 8 afithe d0ot436 wayhibe aan
angl e of between about 43 degrees and about 47 degrees

maifteingntimaamplanighleonthctaituthe ddwnslagi-faein) surfide hdtrofashaoypper wall
together with a substantially straight and |inear

134 shaptey dubstarttiaby ddfmitgendl vppdraindit t4 4, exteat togvhadhvhandiaglenteats 126
at least insofar as it facilitates maintaining

of thereldngatb @ cakdctlping1 @NYE, €68, 1CHMMY NS At bond et weebrntifddl to rise
downward facing surface 430 of the slanted extent 442

relatiedo tHedoudingrod- flasdco@asidWithGmbddidietts of the ptddére URBIdEuAS, nd
section 406 of the flexible PCB 400 as tﬁe sl ant ed

as depstigddlin gebdiet SetALSNEH sGMMR\WahithemBhiBhd MR aliParkddBodslabithp! €
PCB 400 i n accordance with aspects of operation of the

insofan 8€H prodRvds %@osﬂagﬁal%ﬁﬁ‘&fﬂl@eﬂtﬂ rBspBét 8HHe ov&l &l Rhward-facing
herei nafter. Each of the el ongated contact pins 104,

profﬁ@@nat tﬂt@&staﬂ-é]ng,1nt@r1a?ed1age]e4{ten%]1§6 1@@ df t]ﬂ@%lo ed Whia I1ns 104,

descri be an upward-facing surface 446 or exa

106 Vyiokhlmeﬁl@em ‘195 LR 1%'a9@&>%&@e§%9;t§a%tof }egém Wgﬁy thd 08,
2, and 116 of the upper aci ng

oS 4T TR iSSR0 468 o
BB 1P IS DS 5

s ﬁﬁﬁ the lower plurality, the upwar d- f aci ng surface nay
Y g'forned by corresponding adjacent portions of the

ot hed Qa‘ee%eﬁﬁ %53 F3R bARrRe ecﬂ%cwg%w?s BrnfReuty e 11
R T A T e S B
reari 3y 20 G o e SeR R PR onr 0F FESoB AUV Sl rsak e
clongated contact pins 104, 108, 112, and 116 of the upper plurality, the slanted extent 442
may extend between the free end portion 414 and the main downward bend 170, and with
respect to the elongated contact pins 106, 110, 114, and 118 of the lower plurality, the slanted
extent 442 may extend between the free end portion 414 and the main downward bend 172.
The slanted extent 442 may encompass the downward-facing surface 430 described above,
and describe an angle 444 with the horizontal when the upward-facing surface 438 of the foot

436 is in intimate physical contact with the downward-facing surface 440 of the upper wall
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contact pins 106, 110, 114, and 118 of the | ower
plurality are clearly depicted, as are the
wopwansids@ci ng surfaces 446 thereof. | n accor de@yes2409/6u2771
enbodi nents of the present disclosure, the respective
proxi mal extents 122 of the el ongated contact pins
104, 106, 108, 110, 112, 114, 116, and 118 may be
134¢ dn acsordancgivith epbadiments ohihg prrsutt disclawise e IagieR Exfent 442 may
l)facilitate the formati on of a cantil ever-type
defipgyg pitbptagfiably st gl rachiineaf hape erd mapbmured gnd dismensiensd gech that
t he hou5|ng 102 (FIG 1), rovi de exenplary | ead
the anglgrt4dy sneanglerfelting withie eapnge pégm @bquy 80 degsees i aliohieS0 degrees.
upper plurality of elongated contact pins 104, 108,
For ¢xampley the angle 4hhgpapbe waang@cpf\hﬁwerc@oute@pbgmm@d@h@g 43¢
the lower plurality of elongated contact pins 106,
degree(e.g1 21 anglelofiabButi4 dagreen).snthyd sigrestobethamtithal duystantially
overlying arrangenent for a prescribed distance,
straighicgnd lin@Y sippe firdiee songmipkent442 clsedhgf adaumpagaousan pesrensbiar as it
wherei n respective ones of the upper plurality of
facibtaen gainadhicpintimete siding piyBkal chbhunitd@on tetweked it doaywbe
paired with another one of the sane plurality, or
facindei fatavi 30es feclanied exaesi4d hind the upvoasefacirglsinethdet4p?2 of the
el ongated contact pins 106, 110, 114, and 118 nay be
inte@ddiattkewidnt 080 0the €lexiblRP Y 400hie tHeanmtep bxteml44b ¥, pukiitda
copl anar/ substantially coplanar and adj acent (e.g.,
dowaiveh@rbliti el t6l ehe ek BIUPRTH J005ih haddeRARNitH @Feo@s dop&afidgthe
di stance. In an exanple of the first of the

insefIOViEe 100deasibbdineReatdr @8Il hadmiief the el ongat ed
contact pins 104, 106, 108, 110, 112, 114, 116, and

118a4mB0f thedrigdRd @6nt£i:@ Ei‘ﬁE 1L 166£30£216,Me2,PN2X1 l'gazlndqu‘ fshay
500 t hereof equi pped h featurés adapted

furttfe? Bl QBY a@quptzx@rdpﬁ&ﬂé Eurfa@@&ﬂ? 1Sr EQniphd @ftﬁ‘?éspé@t ¥onh@{\9|4yg9fed
be nounted together or 1n common to a substantla

contQét?aﬂéﬁoJPﬁ'o@tﬁé a‘x‘ﬂdﬁ%‘bfth@g ePpl(l#%‘Hthﬁx%Fa fra {' 446

and pOftIOﬂS pOftI

o PR E B 400 SR g
dowH%d%gﬁda%n tFo{ 810tt £ eygiﬁl%a A pl\ r& &tc’té)sfﬁ)e ?IB{% ed %ontg@ %{ns

conpri se rela anar r

f
110, 5lqg angl'ﬁff( 81; e ﬁ)twlér ﬁlur glglz ha rﬂlfgfvérg-re}acgngsssm ace ay eaté%egtbé/

sectio cusse

con Sl e Pah GRS TBEGHn B ngam
The structure and function of the upward-facing surface 446 will be explained further below.

Turning now to FIG. 5, the respective free end portions 414 and feet 436 of each of
the elongated contact pins 104, 108, 112, and 116 of the upper plurality and the elongated
contact pins 106, 110, 114, and 118 of the lower plurality are clearly depicted, as are the
upward-facing surfaces 446 thereof. In accordance with embodiments of the present
disclosure, the respective proximal extents 122 of the elongated contact pins 104, 106, 108,

110, 112, 114, 116, and 118 may be equipped with features and design aspects which: 1)
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the |l ead frame) of the respective proxi mal extents 122
of the el ongated contact pins 104 and 106 may be in an
w@®ohyi4pg/ substantial |y overlying arrangenent P DUSH09/042771
prescri bed di stance, portions (e.g., portions of the
| ead frame) of the respective proximal extents 126 of
elongated contact pins 112 and 110 may be in an
facxb%rtﬁ%ﬁongat% 196 & santileaprtypconewtyg Agangeng yathearespapding
aprescribed di stance, and/or portions (e.g., portions
featyies pfthe haugtg fLPAFES. bf 2ihevideaypaplerileaddiramea amgngeamentspthsrein
122 of elongated contact pins 116 and 118 nay be in an
respesielopes i theuipperauraliy bielongateld gpmart ains dbryd A% it 2.fapd 156 may
prescri bed distance. Such overlying or substantially
be paired Wigh engrespanding enesof theflowe pthrsltapbdongated bentast pisel oy &10,
to inpart capacitive coupling to the aligned | ead
114fandirEsin at heerbimg/shbatatinliyndvedying afrangeinert fiyad aescebed distance,
crosstal k noi se introduced thereto in connection wth
andfol Bigprpedkexemipiaryalesd amd arraapgenasisochcadietsieotivessies alithe upper
system In an exanple of the third of the above-listed
plurhlity @€ elbiiganssl, coftadttpind 84, (168,d.12, 4ndr 6 mag bopaitel evith@asther one of
frame) of the respective proxi mal extents 122 of
the @hRhakiad, & wht@dt refpettte L& ot 1dd.e piaylithef ¢longated contact pins
copl anar/substantially copl anar adjacent relationship
106§ 010, B14PERISIABINRE e GhiSddanitanohBLonR @ the@ilfe pl@rality, in a
portions of the |lead frame) of the respective proxinal
copRdrBbstantiAR RblagirandadifdniCe/3t, 81t-biisias allgkedt) drrdnkdmeR¥for a
be in a coplanar/substantially copl anar adjacent
presc@baAtdi@mshi p for a prescribed distance. Such copl anar
or substantially coplanar adjacent relationship may be

ef 1e&} LMRpledFkHTRRS b HRRABGEL1IsKR GO RIn NEch 8f thB BlofbdiENSHtact
| ead franmes, thereby functioning to further bal ance

pinsCIrOQ,Sllﬁk?id%, PRY, $0, 1 14,196 Une e & A8 RERad & d%&?i%@?ésﬂgé%ﬂvé’&ir%ﬂmal

plug/jack interaction in an associ ated connection

end%%(?)%ﬁé?%f%ﬁ%ié}!)edrvﬁfh%z{thlgg?Jg%eeg loﬁon%fgurts@ﬁ‘) A i %8% chil}]at ract

!nc udefa ous n_g portion
it AP RERCUFIORAR bl p NIy b PR iy ppurd
(ot A BRAGERG pftio G RO TRS ORI pr b3 Romeeifes
Pro B2 SLP AP BB IR PRyt ite (%6l P e
118 %dj%g"e%? E)ttﬁecg)rgxigq]épeddg 5&) twer&i)fn rhgyy comprise relatively broad planar or plate-
like sections 502. The structure and function of such planar or plate-like sections 502 will be
discussed in greater detail below.

In an example of the second of the above-listed three items, portions (e.g., portions of
the lead frame) of the respective proximal extents 122 of the elongated contact pins 104 and
106 may be in an overlying/substantially overlying arrangement for a prescribed distance,
portions (e.g., portions of the lead frame) of the respective proximal extents 126 of elongated

contact pins 112 and 110 may be in an overlying/substantially overlying arrangement for a
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of the rear margin 508, wherein the receptacle 510 nmay
be sized, shaped, dinensioned and/or configured to
WO e@eil¥a3t he upper housing portion 506 and al | BOT/UK®09/042771
| atter to becone securely | odged within and/or affixed
to the | ower housing portion 504. For exanple, the

pre R P 3 E%%%E%: bR Ohs e dfareisidhesgerin
profii| Slpl 17 A BHRIAP GRS PFad | N SR T avi (i e

égbs ¥Jed formed in the upper housing portion 506 to

overlyag/sibstapfially oxerfying arHBSSHSEEIOT fBiFssIbgd 8@.@% Pugoevertying or
respect to the | ower housing portion 504 in the

Submlﬁ%ﬂ‘tealvmg pHrgemeRof lead iraaes reaabrstictiverie impacteppasisive
510 may include opposing respective

Coug/@gte Eﬂﬁ eligned dqag Atapgs, therg %§ fapgoniegioHurther balsicg cfossialkinpisg
a bevel ed surface 520 and a notch 522 for mating with

introgeRddherefe frepapnedsion mith phietiadigntoniactiondo pr espoatel] ognection
features forned in the upper housing portion 506 to

Systgi8si st in |ocating the upper housing portion 506 in
the vertical plane. The receptacle 510 nay be further
si keah exeimalsed thedhirdeafdhicorbe vk- st three items, ipgutioesi(etgq portions of
recei ve the respective proximl extents 122 of the

the leddofirayae)) @€ithe aespentive piorisnal @6ent< 120, of 2ibdgataindnthdiGif108 hgd 112

| ower plurality and allow the |atter to becone
maydeduz edpjanhcsibsantially boptanangdlja@entatifitionsiilp f@ atpi&clisddlistance,
housi ng portion 504. For exanple, the rear margi n 508
and portdbmer(e hportiensaftiedtal fahid) bBie FodpdctiteproXimdBéxitdd® @2 of
series of slots 524, 526, 528, and 530 for
elongaiell sonchdiepihy1 10@6@1 14 Mgy B alcapl@iadbhitah@ABtdopiEna? bdjacent
gui di ng respective |lead franme portions associated with

relat@EHig fop @peistribe@ABENES. JubRcAPIRY SFRLLBAEN SpRhart a'aﬁcent
el ongated contact pins 106, 110, 114, and 518 of " the

latloaw¥ep maY Y& affdctiVe to iMBarbEdpbiGii
IR0 o e st T LA 8 £ VS 00100 e

there%?' Q@Icﬁbmﬁlgefo%llthe@ %Jil%e tRstAR ROEIRRE G {hlareEtﬂ? %gﬂrggtﬂ)ﬁﬁmth

the present disclosure, the reaction s ace 14
plugﬂ&l& ilREraBib hPRS6biatel éﬁﬂ&:‘tl@@%@ten@nd configured to

define a slope of approxi mately 30 degrees (e. g W th

t NiINRRIAQI 21 I e thlGnL Mﬁ?ﬁzﬁ el 2954 ‘F‘“{c’he

ascendlng portions o roxi

o P SBHE EEENSA 00A pt %?ﬁsmlg;v%n%fngg%e
inchatd {8 Pea&ﬁ)ﬂkgh&acfeqm Qﬁga{%%ﬁgeﬁne%t oﬁgdggtgd VY'lannels IA&J, lIl&), 152, 154,
156, 158, 160, and 162, and the cavity 412 (FIG. 4). The lower housing portion 504 may
include or exhibit a rear margin 508, and may include or feature a receptacle 510 in a vicinity
of the rear margin 508, wherein the receptacle 510 may be sized, shaped, dimensioned and/or
configured to receive the upper housing portion 506 and allow the latter to become securely
lodged within and/or affixed to the lower housing portion 504. For example, the receptacle

510 may include respective upwardly-directed protrusions 512, 514, and 516 for mating with
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(not shown). For exanple, the reaction surface 144 may
serve to increase the contact force associated with
we@2wb/18f43¢ he el ongated contact pins 106, 110, RAHPSBNL042771

118 of the lower plurality to about 100 grans or
nor e. The upper housi ng portion 506 may include or
feature a plug-shaped body 532, wherein the body 532
andypg gthgrvisg lgféwct%\@ﬁwrrewo ing Powrdirdacite sodets Qg erdidest o
be inserted into the receptacle 510 and between the
(obgegredsfogne! i therupgen howting protien 1Y tpessist ibhooati the netes housing
becone securely | odged therewi thin and/or affixed
portigye}0é twith respect s thaiveer housinglpodiipn 582 inths/harizohtakpdang. Fai r
of | atches 534 di sposed on opposite respective sides
anoiier examplsoitly regRaclevhidmedyningedstopperitg teapeahyc58dicatyyoriented rails
conprise a protrusion 536 and a bevel ed surface 538,
518a¢adh realy5 1B deapwing iadpavedadl sudaderfe pimpenaehes 28ifothmating with and/or
conpl enmentary features of a correspondi ng one of the
otherwisk ;tGd@ing fvith kerr¢spovelingfeatsien fpripad initieenupp&houdihgpdrtiehy506 to
532 may be further sized, shaped, dinensioned and/or
assigtamfocgringelt upper leneiny portibre5 0668 peckitiesl panexi mal extents
122 of the elongated contact pins 104, 108, 112, and
11@hefecthisclupldanaytelitidtier biyedaithpad, dpventibiedl aalloLEonfigured to
becone securely | odged within and/or affixed to the

receiienRd refpRtidicigoxnasitex@hts 305 of thoElosasarRbAact iR 108dY 0,532, and
may include or define a series of slots 540, 542, 544,

118 @A the dsheer pRiralicghidvlidWahd Mitdr @EBIcYn e Secaret 1bdde8vathinYand/or
| ocating or guiding respective |ead frame portions

affi: RAO e MRS h¥isid foRidhSHNORSH REMABaS: Rfr rﬁzngmm)@ )c’nllcﬂ&Jthe
extents of the elongated contact pins 10 112,

rece?u el 516may idchge Ulpcl?:%ﬁe PLdifeabt §léfs 52-|4-1h 92@ %28‘ GLEH f@pﬂdmdually

nction of the slots 540, , 546 W
receflifCAna 3Rl 0Bt BB LE Qm&llﬁ% ?ésf)ect:]@é I%M ?M 3§s§aat@g wtitHe
upper housi’ng portion 5 urt

corrgs%ghcﬁﬁ% &hek 6AGL EI%QI E{tgﬁgoéﬁg gﬁg‘?a&g %ﬁg & ‘%f{' ltl&el 14, and

respective pro extents onga

B EPE RFfer iy T T
bedg@&g&p& Q%&p Q5P 8sw L he reaction surface 547 may be

I mensi oned, and/or configured to provide

f ogrhzgcggrdﬁ) & wlc fnboé%%l%rsl 3 of 1?_:% B}eg | ﬁ;é?lgsur{) ﬂxger?aég%r{ %‘%ﬁqce s
maysbe posﬁ: oneg d7 imen on% 'aNG con%glurrég foGTine g Qgpecg atpgrcc:)gﬂnlcately ?O
degrees (e.g., with the horizontal) for the corresponding adjacent ascending portions of the
proximal extents 122 of the elongated contact pins 106, 110, 114, and 118 of the lower
plurality, and/or to provide for the pre-load stress usable for purposes of mating with a plug
(not shown). For example, the reaction surface 144 may serve to increase the contact force
associated with each of the elongated contact pins 106, 110, 114, and 118 of the lower

plurality to about 100 grams or more.
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associ ated with each of the elongated contact pins
104, 108, 112, and 116 of the upper plurality to about
wae®Igsase or nore. Continuing to refer to Fl G PEI/US1w@9/042771
i nternedi ate section 406 of the flexible PCB 400 may
i nclude or define an arrangenent of eight el ongated
I nterconnection el enments 548, 550, 552, 554, 556, 558,
560! hegigper BRYSHARIPIAP Fsk ipciude gr featupesplugrehapes! Rady 532,
other of) the first and second end sections 402, 404.
whergjg fihediody A22 mavybi sizeh.ohapededimensiened srtierconizgras] te he inseted
548, 550, 552, 554, 556, 558, 560, 562 nmay define or
intq) the fegetdacie T8 andbetiveen thowdls dL& ofdherlgwenhobsinep@ean 08, apd/or to
wherein collectively, the upward-facing surfaces 564
becomy sagwrelyniedget ¢headyothavrador el thpstr diof exaimply, thabbdcE2 may
432 (FIG 4) of the internedi ate section 406), the
inclgde upainotdatetred 5S34udisptobasironafppesite nespgptiae slddsad ihedodus 2awberein
564 being described in greater detail below. In
caclech laden®d mdytcdomeradiromusion 566 atdhebgyrles eurfacel 538 hiabmayehe
each individual elongated interconnection el enent of
confipeedioriatagperet twithfcompBhientalyek aaks oftaycobrespohying el dfyhe rails
separated from each of the others thereof. For
518exf dedbweer Hobiing purdond®d] at e section 406 may include or
defi ne an arrangenent of seven slots 566 extending
entTihe @bdy SI2rmpyie fliktRr SBdde kHapéd, @imenkienddah&br®@tigired to receive
section 406 and | ocated between i ndividual adjacent

the RSpdetivedfrokif@l &Ras 120 of e eﬂ)hF 11%f10ﬂi @B{ 112, and 116 of
el ongated i nterconnection e enents 48 550, 552, 554,

the Bffer plaRfity #8Q10w 8 1atRP R RedRd fec@fl QMgQ&JWﬁhlﬁﬁgd/MﬁﬁeaQo the

extending entirely through the nmaferial of
uppbmo%lﬂ?gd)rﬁ&%(%e Gt %glﬁgﬁth@ Bddy Q@%@qnaﬁﬁero? %%&ta' s¥fies of slots
|

opposite sides of su arr angenent respectively

s402shra8oNtnd 546%&%&%@51 B@Q&%é 4hd lﬁérgﬂeﬁga?mg %ﬁgﬁ&iﬂ% ﬁe@lge)ctlve

The arrangenent of ei ght el ohgated iI'nterconnécti

leaaet{r n@%%océt@@wnﬁ’ &resé&lﬁ é)(g%ﬁgq of%j)roér@lglsqygﬁﬁ oFth¥ in

turn descri be respective w I ons or each

elon}%@ cﬂt&gﬁlﬂg 104%08'% lli afiP1 Jfrtl?es g&gﬂ %glhty ebstructure and

cent ér épadlng | Mensi twee

ﬁm%%%?&l@gloﬁ%ub%ﬁhe b%ta 5%% Wget C%Fcussedzi" é:rgartedracp %ﬁ bF t h

odl men esent d I'SC

Wi SRS, 572 1S narr ow,enou
Ceer i ERERt R R ol Wiy @ﬁg%g%r PEngFSgfne 4 "
reac%&? sur ag?“% 7e(%1?sp|8§]e qeléer?gﬁtﬁérr%éfg 9ecp|}o>8}cna ex ?entes 1%9 %? tthc elongated
contact pins 104, 108, 112, and 116 of the upper plurality. In accordance with embodiments

of the present disclosure, the reaction surface 547 may be positioned, dimensioned, and/or

configured to provide for the pre-load stress usable for purposes of mating with a plug (not

shown). For example, the reaction surface 547 may serve to increase the contact force

associated with each of the elongated contact pins 104, 108, 112, and 116 of the upper

plurality to about 100 grams or more.
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550, 552, 554, 556, 558, 560, 562: 1) to fit within
and extend at |east partially (or alternatively,
wepoongl4ag) upward and t hrough correspondi ng onEGT/US20091@42771
el ongat ed channel s148, 150, 152, 154, 156, 158, 160,
and 162 (FIGS 1 and 4), and/or 2) to electrically
ract (e, g., via sliding .contac
%LB?% o éboﬁfa?? I@Frweﬁggeeﬂeer@élﬂé ot B Pt Psﬁr@%)
104 106 108 110, 112, 114, 116, and 118 (FIGS
maya%‘uéﬁ) or defige 3 ag&aagen?et:@f eight olorgais intRrgoRealing emnﬁégw 550,
ncl ude or define an_arrangenent of eight el ongated
5 525@?@6@@ 53 ef RP3 cxgglingdptvecn Gre., fygm onesg dhe atleg 0 51$Sﬁr st and
and 590, each of which extends both horizontal
secqng ed sectips f42. 404 a e hvas thei cighit plgngagedgntercprriestioa qlcynents 548,
downward, and eventual |y upward) fromthe nounting
550 24 e 5361 65% 460.1562 miay defins oainchide e sqspestive epvenp fioig stifyse
592 ordinarily (e.g., when not subjected to externa
564{(g-cwhyrein gplactivaly. alid upwarsl-facing surfaces 64 mayealefinathahtiove-
di stal end 428 of the franme 408. Each respective
desasibpiupward-fgeingsarfamy3? AIGudlef dre itefmad@teasectimidd), theppadttre
surface 594 around which the el ongated interconnection
and ingtienefsudighwabb ficing 5@ factbx4 bbm§ deshiBed ib@iatebbRainejovihe
wr apped, forned, and/or bent so as to cause the
r e ipacoiduee withantdodiaehi gf the pfaae disb6¢irgkadhtisdialien goheted
i nterconnection el enments 548, 550, 552, 554, 556, 558,
intels6fhecthdiizldmdnt 6hths arkdngemant bbelglimaherdd mas 06l phyRicallniepMered from
and/ or maintain intimte physical comunication wth
each dfehcahere hpeofli Fog exhipijicdntbatidAg Betichal0s sad Ak1AE of fifine
el ongated contact pins 104, 106, 108, 110, 112, 114,

an afrdfpem@bl 3@ slofsF 66 ¥hbhdidg dhflre%e&ﬁquﬁ) fhedn&@fal GSROMEHA iate
curved profile 596 suitable for allow ng the el ongated

sectiof Ue6 SRNBEAI HREwh BiRidua] RfBentDalds ofaRLoned gﬂthe Q%gergég of
560, 562 to maintain physical contact with

eigh€é1OREAaldestelc Bl RESANNS his3A8 &58 MBRt §5404%, 5585960 @@22 an®2 fair
556, 558, 560, 562 while simultaneously mdvi Ag oOr

of chtb @8 %gﬁdd@go E}@Elﬁi e%tﬁe%/ hhRes ﬁl‘g%lagegragof' the® nfe%%t@gerc@g‘r?

t he sane). ape of eac curved support s ace

406 2RL1oPRM QQeQ%étiv@%??&}fe Qdés‘%q 's&{:% Sat ant elﬁ*ngHK/ IVg 453 %échgely a(gacent

curved support surface 594 su

toﬂﬁ%h&@&ﬁk&ﬂh %ﬁﬁkﬁgﬁga&ﬁﬁﬁ cordance with enbodi nents of

he present disclosure e cylindrical section may
h t .9
d:’gﬁee %%n?&géhlt Qfelgﬁteg)ﬂéaé%f i gfctroﬁ%g{’ on e?f’rﬁents 9185%%;‘572 554, 556,

558, 560, 562 may in turn describe respective width dimensions 572 for each such element,
as well as corresponding center-to-center spacing dimensions 574 as between adjacent pairs
of such elements. In accordance with embodiments of the present disclosure, each of the
width dimensions 572 is narrow enough, and each of the center-to-center spacing dimensions
574 is of an appropriate size, to permit each of the elongated interconnection elements 548,
550, 552, 554, 556, 558, 560, 562: 1) to fit within and extend at least partially (or

alternatively, entirely) upward and through corresponding ones of the elongated channels
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extents for the cylindrical section are possible. In
accordance with enbodi nents of the present disclosure,

wo b@onzmsus 598 may be a radi us having of a | ePQL/S2009/042771
extent of between aboutl.4 nm and about 2.8 mm (e.qg.,
about 2.4 nn) Clher Iength extents for the radius 598

e ssi b ng nmechani cally attached
148&,5 Db Thass. SOp LB isbr e Iomnd oo itholesedundle
or bearing a conventional nounting rel ationshi
Phymlb( infeggsbste- »tVéa Hidmesenasthyith eppresnoadiag pnestof ghefelaagatpd e
PCB 400 may be substantially free floating within an
COm&Pq%‘%al@f‘elOﬁa]rpéel 9 1et 1A 16, Tre 1 18(HKES. dfanddl-i on of the
flexible PCB 400 in the upward vertical direction nmay
be The distabsgcigon 426 9f thedramg 48§ mak énchide apdafiad ax anvangerneny pheight
104, 106, 108, 110, 112, 114, 116, and 118 of the
eloraﬂtpéﬂ@ew@ Alemems 54, 578, rSSQ,rﬁ&,eSISé,rﬁ@éi 3848, widdIh.elach diagich
150, 152, 154, 156, 158, 160, and 162 pressing at
extendslpth hraizpntally (¢. g0 dovmaed) dhd/veticatin é.g. dsitielty doverveld aght ed
i nterconnection el ements 548, 550, 552, 554, 556, 558,
everB&0ly up@2ard) fol thymounting feasiendled anfl terinmates aber sspeetre 4dipoaftip
the channel walls 142 setting an upper limt to the
592 detimaeidy (e@., whies hottshigjedted totextand] fomegndbsemdalbeainicidest wifllthe
and 404 of the flexible PCB 400 may rise within the
overal distay erdil42 8 € thiefi@chelaP 8.t Ba-hhespadting subPart tif 592 may Beluaé or
notion of the flexible PCB 400 in the downward
defineed dureddlsuphorteifh@rsomasubewhichihe@bngdted Bfekdondc@n Hyments
virtue of the flexible (e.g., novable, fornfitting)

548 S33pP32t sSSP, 588] 56@ sbHMag b@ﬁ'ﬂa@b&ﬂ forMb& EQBNREE 4008 to cause
el enents 548, 550 552, 554, 556, 558, 560, 562 by the

the 1‘3!; tidle Wﬁﬁ f@&a%ﬁlfrfaéég$6$ bene é‘lbﬁ‘ﬁte%liﬂ&‘éf)ﬁne@tll&l%e%ts%1§
8, 58 582 84, 586, 588, and 590 of the frane

550 4533 557“‘5356r W§6@f56mﬂlmuﬁﬁce§ b1 hherd BEEtoH gﬁeé@egldyop

forward axial horizontal direction may be 1imted

mauﬁﬁm uﬁﬁﬁaﬁé ﬂ’%@igal Q}Smﬁﬁﬁlcﬁhdﬂ%ﬁ‘hﬁgc&l‘%gﬁoﬂgﬁl RbRFwa: 4’amr§$%grfaces

4, 116, and 118 of arrangene
anpel ;
it igin e ghingsiod, o 2, i e

descHEE AHEh bR LR 5@@%%&%%%&2’@@%3% iRy ”e“' o
intell\%grﬁegtfo‘in}geg%ﬁ s%f48 tﬁ@ 5% Or Vé\lzé%e ?5 8‘%@) ?82{ Sailt Qi%n %Sl%al contact

Withvmg qungtagg interconnectlon elements 548, 550, 552, 554, 556, 558, 560, 562 while
simultaneously moving or translating relative to the same (e.g., sliding across the same).

The shape of each curved support surface 594 may be defined by a radius 598 such
that the curved support surface 594 substantially describes a cylindrical section. In
accordance with embodiments of the present disclosure, the cylindrical section may have an
angular extent of between about 90 and 170 degrees (e.g., about 135 degrees). Other angular
extents for the cylindrical section are possible. In accordance with embodiments of the

present disclosure, the radius 598 may be a radius having of a length extent of between about
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first and second end sections 402 and 404 of the
flexi ble PCB 400 nay advance within the cavity 412
waledoongd3by t he housi ng 102, and by virtue of PEEUS2009/042771
fl exi bl e support supplied to theel ongated
i nterconnection el ements 548, 550, 552, 554, 556, 558,
560, 562 by the distal ends 592 of the el ongated
1.4 gy piskabo) 2w (8.85 7@ut B2 gnm)s gpherdgmpth axgats foghe ragigg 598 are
and 590 of the frame 408. The range of notion of the
possiblexi bl e PCB 400 in the rearward axial horizonta
direction may be limted or restricted by the presence
of Raither thaulbeisg tlechaditglyoftathed tadnrtiel pertibn sr cotipossat ofi thg
an forward limt to the degree to which the first and
insegtedewivd 1@t dr berdbg o canvdRnamibuhOdg wlatibisbipfwitiietpeet tP@B housing
400 may retreat within the cavity 412 defined by the
102hbarsifrge 1©3ble BGB 400 may bt subsahtidllydret lfleatinglvath{reangallowable
novabl e, formfitting) support supplied to the
rang] dfmgaived Thetaape ofimeamhiod thedlegibMCB £08n teaPwaS2rticalb4,
556, 558, 560, and 562 of the flexible PCB 400 by the
dirediic Bdy Rri6itedd2 redfricict @y Slean@ghtedcatepsing 102] L0wnoss 151,612,
578, 580, 582, 584, 586, 588, and 590 of the frame
114408, arfdnd 8toh the hangRmeht 108 il thd clbiiRtel lcBapnblk @48 T, 489 154,
in each of the transverse or lateral horizontal

15601 382 €40, M1 60 Prdsing htNEt Fueh1IQ ldbw%arﬂ%nﬁl@dot%pe@tfve':el(ﬁgatéﬁ
may be limted or restricted by virtue of the

intefc@hRcliBIdm &k OB, $5Ns3NENERSs 363 880, f569fana 'B§ 1 g&&%%@lthe
i nt erconnecti on el enents 548, 550, 55 56, 55

und@8fdes AV aR2h&net WAIsf 1L §éttl§}lgeanp A0 tWtﬁerHeQreé to Whli%gle first

correspondi ng one of the elongated channel S 148

and t&%nd %ectﬂoi@ 4021a"'_h% 404 @p’ohe aedoit $EBM00 %&99 b ngchxln the ciavr[y 412

respecti vel adj acent 1 nstances of the anne

deﬁgreAdzby tﬁ@h(\ﬁﬁlng 1 é;t ’ﬁ% r%&r% of H&lh ot the ﬁ%!lb% P&E'zﬁéo frl e ﬁo%rbward

conf’i nenent st an second end sections

Vert%gfld&];tl&nt}ﬁa}f dlleqﬁllufyd Br E %ﬂc@i i;g IVH?JE %Ethg ﬂom{’)% Ag’ é‘ g'yabf h Form-

opposi ng S usl

ﬁttl@%ﬁﬁp%ﬂgﬁge}ah\é\%lquhg gg %ge{ag 'éré%r?nfectg({r])%l enf%%% 553(@85%[37%5% ?56
sl AP i 63l il ESALEH,

el her n the rtical plane. For exanple, and
584ﬁ%£b%;t fhﬁfﬁW@ﬁ , the distal section 426 of t he

R0 B RS DT o

f the di ti 26 and | ocated bet
mas s 5B LEHE fqag@tscﬁ%o@i’aﬂaﬁn% w%”mié’ééﬁoeaazeafw 6,

and 118 of the arrangement 103 within the elongated channels 148, 150, 152, 154, 156, 158,
160, and 162 pressing at least partially rearwardly on the respective elongated
interconnection elements 548, 550, 552, 554, 556, 558, 560, 562, by the presence of the
undersides 410 of the channel walls 142 setting an forward limit to the degree to which the
first and second end sections 402 and 404 of the flexible PCB 400 may advance within the
cavity 412 defined by the housing 102, and by virtue of the flexible support supplied to the
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el ongat ed support elenents 576, 578, 580, 582, 584,
586, 588, and 590. The arrangenent of eight el ongated
wGaapposi3el enents 576, 578, 580, 582, 584, 586pPCHBR2009/042771
and 590 may in turndescribe respective w dth
di mensi ons 602 that are narrow enough, as well as
i ndi.vi dual and/or coll|lective center-to-center spacin
clongaied UFTBHECGIA SIS 1S SShrioPapllys BpPiopth ey podistalends
permt each of the el ongated support el enments 576,
59215§ 10 cpgatehppor BamonEs S, 5B SSARE.580 ¥6 TR PASERPEhe
and extend upward through the el ongated channels 148,
framas$98. fiho rangeaf mating of ﬂ@él,gembbd’,CBaM in g regryad axipl hosiaentelr
. to physically contact and provide support for
diregliny ragypslimiteg ob Frsisicis! by ks pegseptee of themdarsides 410 of the channel
i nterconnection el ements 548, 550, 552, 554, 556, 558,
wallsdd2 sae anffomaed limit & the déeaeedo sbishitiorfirat08d sécondend sections
flexible PCB 400 (FIGS. 4 and 5). Still referring to
402 pnd 04601 thehidexthloRCHEDN0 mey teitroat withih e cavitg 412 defimed BBthe housing
addition to including respective vertically- and
102 hamdiby ovirtugloff the dlekibivdp.g.g miveably, forg-fiteiag)sngridifpliadc #d 8,
al so includes two additional vertically-extending
clongatad intergprnecipo clemeif 64H AP BEZ 554, 56,0381 BA0eandi 6D of the flexible
correspondi ng receiving structures of the housing 102
PCR #10G. thd diatatkndy 59200falsesdl @lgatied suppstt lementt b2d, 578886, 5878584,
408 is securely affixed relative to other structures
5862788, 4drHO0 DLIKE Sradt 408 ARdNBE Fang€lefh6tRon b the (fleki&R. PCB #000n each
4). Referring nowto FIG 7, the insert device 100 may
of tiRUpRSIetse bhRite@d] GbilizoataDMigRti G é@.@.[‘ IneCAndRunSt tAdEhperlFIG. 4) may
108, 110, 112, 114, 116, and 118 in accordance wth

be lifi&H obteamieian By Virtyk BOthE RNIRELY QRSe cInABEBRY oAGEPHIRAAbJARd
RJ45 pl ugs according to the T568B and T568A st andar ds.

interEbhedtidY dEnfen&OMBEYS0! 52, bl 54, BSk SERRARE SIS MRVRXEES PE®doo

category 5e to 6A el ectrical performance paraneters

. 1 . A t u
v DA Do abe QSN ol g 10

O e S SFHSAERT oI RREA i PG Rhasty g
S e £ SRR RR R fie TR SEhED st i Ry
Mo PR R A 2 S e Ao SRSl e SRR e
u pﬂlez{ccagéfh%ie %’th%gﬁ)g&ig@nt? 815 the %x%‘é’en? Ici]i%closure, each individual elongated
support element 576, 578, 580, 582, 584, 586, 588, and 590 of the arrangement of eight
thereof may be physically separated from each other thereof in the vertical plane. For
example, and as best shown in FIG. 6, the distal section 426 of the frame 408 may include or
define an arrangement of seven slots 600 extending entirely through the material of the distal
section 426 and located between individual adjacent instances of the arrangement of
elongated support elements 576, 578, 580, 582, 584, 586, 588, and 590. The arrangement of

eight elongated support elements 576, 578, 580, 582, 584, 586, 588, and 590 may in turn
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respective proxi mal extents 122 (FIG 5) of the
el ongated contact pins 106, 110, 114, 118 of the | ower
w@bkwpabissy may be engaged in correspondi ng oneBCDUS100h%042771
slots 524, 526, 528, and 530forned in the | ower
housi ng portion 504. Each of the | ower and upper
housi ng portjons 504, 506 of the housing 102 may in
desqribe Fespereiv & Wity digisatiens\wa2 hakare priravsenpagh, aypell asindividnal
respective arrangenents of substantially coplanar
and/pr et{lgpting cerferoigtosnien spaieedimgrsions 044 thaterp simfilarlyrapropniats to
defined by the respective rear walls 700, 702. Each of
permif each @€ fhe etongatedivaprat elementd Hi6e578i &89, §8% 584)1186,562 ah PR to
5) of the elongated contact pins 104, 108, 112, and
fit withéh asl extord upyred thodugh diej eﬂqngata@chaeneésng@g &, 152, AFt/166, 158,
captured by a correspondi ng one of the arrangenent of
160amdd 62 (HIS. NOandf@tovptysicallyt dvetactesad pwakde suifortddr dohrespopdisg
housi ng portion 506, and each of the respective planar
oneoof thd @gle €longaediattdoomstiaderndnts 148, £1005Epat &Y 5661568660, 562
pins 106, 110, 114, and 118 of the lower plurality may
of thedntemgagetsettionaddd oOthe Claxible PEB 409 (BIGSOK arsPondi ng one
of the arrangenent of undercuts 704 fornmed in the rear
walStill Fiictring td 6. b,akeproXimabietibnpah bf 918 fiakd 403 hgaddition to
i nteracti on between the T-shaped undercuts 704 and the

incleBSOesRUBE VeHtRAIBY- a8d hdlzBhteHy-bediRGhduans: R0t 16 iR 413,
el ongated contact pins may be effective to support t he

also@hcitatvRhdaRidhA 6 brtibhl RSextdhdi g Gl ¥ ANRS 6 AFRHARRE to%usg&rate
interaction may also, or alternatively, support and

withadoh8$hohdIBg RLAMEAL@E nFAYrRAEthoRdifS 1 02NFRES 'ltah@ B) Bkt mt 0
being inserted into a PCB (not separately shown)

enSLﬁf‘i\gYYﬁt #he fif h@40§ is sb¥fel§ L@ig&ﬁtteEIQVé:t%%lﬁ? EtrlR:h{i]ccS ahl é@méoq)@nts of

and 116 of the upper plurality nay define a

thelﬁée?t%vxw@o@@lé@qyan@&bt the rear wall 700 of the upper
housi ng portion 504.  The el ongate contact pins 106,

sedehavitate: F6d st A0 Be S e ST EER 8,
contﬁét %Hﬁ 1848 lb@ e1368 elxlgOIGITQ,h Fl 4r PR, aﬁQ@f 18 uz Q(%O{%fﬁncterr)}féth &n(\)N? stzflndardf

ousi ng 'poriti >accordance w
wirth ReRGRE et S 3 i e IR B AR Sona
sandge, 148 T?&E‘i'nfgtcgmm%aﬁ’é%ﬁe%s&a&ﬁﬁﬁ%@%s" i ER G pde
electt c%pgré‘grn}aég%aﬁﬁ qf@ﬁ){ ﬁlg}lxersb (Ym 2ifh (%rgrcr:lla gdtngl\%-j[z to ﬁ)out
500MHz) systems. In category Se and 6A, the TIA/EIA RJ45 wiring style is currently
preferred and is followed throughout the cabling industry.

As indicated above, the respective proximal extents 122 (FIG. 5) of the elongated
contact pins 104, 108, 112, and 116 of the upper plurality may be engaged in corresponding
ones of the slots 540, 542, 544, and 546 formed in the upper housing portion 506, and the
respective proximal extents 122 (FIG. 5) of the elongated contact pins 106, 110, 114, 118 of

the lower plurality may be engaged in corresponding ones of the slots 524, 526, 528, and 530
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correspondi ng t hrough-holes of a PCB, within which the
proxi mal ends 710 may beel ectrically and nmechanically

w@rdoaasmaeo t o the PCB via correspondi ng sol der POI/I$®09/042771
(not shown). Wth reference nowto FIG 8, a flexible
PCB 800 is shown, wherein the flexible PCB 800 may
enbody a first variation of the flexible PCB 400. The

formqddi ths|levepdpusgrpoortionsidnkaghpf thsdowserand yprsivhoysing IPagiopg>04.
wherein the upward-facing surfaces 564 (FIG 5) of the

506 of tgthoesingnl§ ey in AreinglAnwenccYe redravplln ¥ &0, 508 whersm respective
552, 554, 556, 558, 560, 562 of the internediate

arrangestentsof abstantinbis seplares Tpbaned sutbuts ot ungarguts 0Hmdy bafprmed in
sections 402, 404 between which such interconnection

or deffinedbp ths respreivd reaawp s i0afiPe Fothr efithe re@@ptivermbandi ergldsslike
the flexible PCB 800 may include a plurality of

sectpon I v.65) sfitht alvegatak cohtaytaris, 10#,NOB LR napdd 16 iof tht up@yer
804 and a second | ayer 806 shown in overl appi ng

plurhl@g Imagibe emgakddGn aBd/oAspwitedviy aicarréspGadi oniché thieiarrstigelnatent
804 may include a plurality of conductors sized,

undebap @, foansdlfih gierred watll JOO bf the agieelodsimg pusien 66, and each of the
respective capacitor term nations. For exanple, the

respbdtive plahayoe plaBOikersadtion ) S0t ¢hel cdsigared torgact pins106, $HG O] and
third, and fourth conductors 900, 902, 904, 906

118 df hp @SR plufalith@ays BCahigfoed Mflamies chited Ofta edrrdspendinlz@xt bf e
PCB 800. Each of the conductors 900, 902, 904, and 906

arrafi@YheREofangdtELid Pt fohdddin e dEWR kvaB GUBSBhOloweLEduBing Bbréibn 504.
nmetallic pad/plate. The first [ayer 804 may further

The ift6h&t8 b8 Nl he THBRRQAtunS R OTHIUGYH HeSsstb AR E plaa ok Shte-like
configured and/or |ocated to achieve, facilitate

sectRAGTE O of iR dMrhid BshtRfE HiREhbyY Be EFRETd th SRAIpoR GGk @M contact
bet ween t he el ongated contact pins 104, 106, 108, 110,

pins:kﬂ-g cantilébered dfnnén guc]'n]l&?(élgtgo(ﬁ%é%y]als%pgr a@%rn@ﬁ%l}g Q\t?pﬁ)ort nd align

reactance circuit 802 For exanpl €, e first

the QRIS TP WIRHIIGR B G ERSERY G pCB LR sty
erein each of the elongated interconnection el enents
8, 550, 552, 554, 556, 558, 560, 562 (FIG 8) may

LP%?%%Q?@%?F 17 MRS Sy LR R, L b%ﬁ?*%‘il%f‘o?bilf%?gﬂ
[ FI G 10,
plurggg mﬁgyefi'm%galzfﬁggfe{ g Bp% ?Sgﬁ‘i\!\)/'t %;(Cl)t 61?6 rg%rnvmgl C7t0g ro§ the %Sger} %ous"flr}/ge '

portion 504. The elongate contact pins 106, 110, 114, and 118 of the lower plurality may

sho

define a second plane 708 substantially parallel to the first plane as they exit the rear wall 702
of the lower housing portion 506. In accordance with embodiments of the present disclosure,
each of the elongated contact pins 104, 106, 108, 110, 112, 114, 116, and 118 may include or
define a proximal end 710 configured and adapted to mate with corresponding mounting
features of a PCB (not separately shown), including but not limited to mating with

corresponding through-holes of a PCB, within which the proximal ends 710 may be
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si zed, shaped, configured and/or |ocated for use as
respective capacitor term nations. Forexanple, the
WG ewons4bayer 806 nay i nclude respective fifthPCBHUS1009/042771
sevent h, and ei ghth conductors 1000, 1002, 1004, 1006
disposed in the second end section 404 of the flexible
CB 800, Each of the conductors 1000, 1002, 1004, 1006
elecﬁ‘éﬁ?“b andymeghpaieallyaftaghed toheRER Viagorrseorsting swidenioius @et
netallic pad/ plate. Referring nowto both FIG 9 and
showp}s  10: 1) the metallic trace 908 associated with the
el ongated interconnection el enent 548 and the
el oWtfareéagense new gt FIGi B, anfteaiblePCB 840 isiskovel, stbeneingbe flaxible PCB
coupled to the first conductor 900; 2) the netallic
800tmaycembadyDa s eatiatioree thd fﬂdxiktlhBCEH@@lgﬂteeﬁtxible PCB 800 is shown in
i nterconnection elenent 550 and the el ongat ed cont act
top plan viE@6inClEHBg whereinghehpatrd-facalglsyrfacsob @t (EH5. 53)f thbeight
nmetallic trace 912 associated with the el ongated
elongnated imtaeomacdtioo alealcatrB48, 556 2525d4,1356, Blgpsrgasebicent act
pin 108 (FIG 1) is inintinmate electrica
inteoediatnsectidn 406 appdal) at teths ifixst Bndeoshdeho seclif32,02.290d betsvebm
indirect electrical comunication with the fifth
whictosudhl @ite@EonhE@ion elepents extetel. of rebdignck kiréux BDAmSodiédby the
conductors 1000, 1002 being in direct electrica
flexib T BORiInbPc it MplaRdly Tleb@fu}tivebhirfides onNByeM, idcfudingaast
914 associated with the el ongated interconnection

layeg B@N@1dta s2&shd HYer $0BRhSPMIALRLpHR T iPFIG. 310 (FIG 1)
is in electrical communication with the seventh

conduréw in98%9, tR) firkth8 ePBéAhhy BclhiSLRuRll ASSRBLBLSHed,

with the el ongated interconnection el enent 556 and t he

shafRUCRARLBE SR Richted de udeled rédpb&ve ddpabitor 'te'?mﬁlaﬁ&&sr F&aéxample

conmmuni cation with the second con uct or 902;

the fiBL 18)drig64 Hx%?ﬁl%mﬁé?ésﬁe%ﬁ@é?ﬁ@tt &dod % bt ﬂﬁongat : Lﬁ;?ors 900, 902,

i nt erconnecti on el enent 558 an cont act

904,@_0@ disﬂ)ése(i \'Lﬁ?e séo))nd d! s@ctgh rélg&: be tﬁ!: g&&ﬂlé '13613 808, %'o?ﬁlt i on

he third conductor I's in indirec

o e ST R O ST 122
o O B b T P
sme%lsgcﬂ%aﬁ egﬁ%ure an@%pp%%tgci%bac%ﬂeg c%‘ceé? gnchlr é‘l?f‘}“i“% A ?f§ectlve
o R S ST AR e
and Enga%ggﬂa%Ct%%g?%@]éé %@%}tﬁ:ﬁ% 8) ﬂo? ex%lmep et Ehle%alt layer
804 may include an arrangement of metallic traces 908, 910, 912, 914, 916, 918, 920, and
922, wherein each of the elongated interconnection elements 548, 550, 552, 554, 556, 558,
560, 562 (FIG. 8) may incorporate or include a corresponding individual one of the metallic
traces 908, 910, 912, 914, 916, 918, 920, and 922.

Turning now to FIG. 10, the second layer 806 may include a plurality of conductors

sized, shaped, configured and/or located for use as respective capacitor terminations. For
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conductor 1006. Referring nowto FIGS. 1, 8, 9, and 10,
i n accordance with enbodi nents of the present
waele@ehsmer e, the insert device 100 (FIG 1) ispopesmbd/el2771
via the flexible PCB 800 to create and/or maintain
direct electrical communi cation between each
i ndi vidual one of the netallic traces 908, 910, 912,
exagplg, thesegondiayer 800 may walyd@rspegtivet fith, sixtnspaemsly and eighth
i nterconnection el ements 548, 550, 552, 554, 556, 558,
condE®rs Y, HIfE, 108¢, 1066 dissysehinitigsetondiend skesibn difieofdlie flcible
el ongated contact pins 104, 106, 108, 110, 112, 114,
PCBL®), Eapldoflth&condhaors fl10ads § 002e $004Nn D06 uraytbe @ 38bstems @ty pddnad
with the creation and/or mai ntenance of such separate
square st ractareeslad inedhillicgat!/ plakee Refdriiag novotorbothi ’KiGt 9 emd FUGL 10:Aethe
described in greater detail below Presunmng for the
metgllit pas®98 afsodilned vithediehingatell BrRUSAha@ion Elementisss aiake of
each such separate instance of direct electrica
elongaBituntaeapinA04 (RIGE1) insledtiicalle Coupdedd helTat coxducdr 0d; DEthe
follow ng electrical characteristics: 1) a first
metflBPREE000 agkoiiatb@with thiFRbnYited RRsRahRtiGdclehat 550 &l the
interaction between the first and fifth conductors

elonB8d cohePpihi Q06 (MAUD) Qe GARAS isbiawd; DAHPMbMALichatemensdobigted
el ongated contact pin 104 and the el ongated contact

withth&le1dBied2hteRoSREMNE GRS 2tAl HERYonRSed SnBROpiN 1188 (FIG. 1) is
associ ated electrical interaction between the second

in lrﬁHQteSélééﬁrbap&ﬂgMﬁﬁéaﬁ&n @Ql?the 1082 oh@lctdrNEiL Ldis %ﬂ@ﬁéc& ive

coupl i ng between the elongated contact pin 108 and the

elecﬁlc%%ﬁmlcﬁf?&; et} thP lﬁgh lﬁu‘g&uct‘?}) I@Ot(lw &Hu&&%&ﬁ ind'ER%h be

formed via assocl ate trical |nteract|on et ween

con&utagwst fUOf) d1 08D gedﬁ? f (ﬁr%&ee'igcplcgloc%&%tn%ﬁﬁo aﬂ:Q gt/lllex{) .OAQ the

uci ng capacitive cou tween t

metaﬁf?{ﬁ t9r1{9 'as@oéligtgq @ngthte I%E)Bgelt%{]ig%};cggne%ﬁa} Q&Berﬁ) I ?4 %1]d4€he 4)

capaci Vi a aSSoCl a

elong%’c%cg%o&l a%fe‘ in ég(%ﬁirléo]él o epe%{r %%mtmlﬂﬁ?uc];t?o%rvtvﬂl &0 seventg Ic?ndactor

u0|ng capaclitive cou
e el at ed

100g S&?%‘Eg%%aaﬁ%%%ﬁ2_@?*155?%&%@}?@? B 1 B ot 556 and
o BT e R LALEA B LGS SRS L
oy PR 0B D DS i o
elemgHIG%’S (lglg‘@&?qtglggfecggq%a?%né Ebébé’ﬂﬁéﬁﬂil%épre%:qr@gtlglrggtcgrg%%ﬁlcatlon
with the third conductor 904, and is in indirect electrical communication with the fourth
conductor 906 (by virtue of the third and fourth conductors 904, 906 being in direct electrical
communication with each other); 7) the metallic trace 920 associated with the elongated
interconnection element 560 and the elongated contact pin 116 (FIG. 1) is electrically
isolated; and 8) the metallic trace 922 associated with the elongated interconnection element
562 and the elongated contact pin 118 (FIG. 1) is in electrical communication with the eighth

conductor 1006.
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present disclosure, the reactance circuit 802 may be

effective to reduce and/or at leastpartially elimnate
wa@eooongidsence of NEXT noi ses arising from assPCI/as®09/042771

with, and/or present in the follow ng pairs of

elongated contact pins: 104 and 108, 108 and 112, 110

and % and 114 and 118. Al FIG 8-1 1 conductors
gorRetapag noyoie FlGel, 81%H@td 10, frgecordense with sebadiments péthe

| ocated on one end of the f|exible PCB 400. FIGS.
preseqt disglogers; the ingert daviss dPHERE. bris enveablda baflexipls ACHsEN0 0

in which capacitive conductors are separated and/ or
crealy a\d(9s Engingain diggsbelpqtcab pemyficatine bgtvesy datleinpiolualome offthe

| atter arrangenent may be advantageous insofar as it
metphg tragep PR, 1Q 962,19 4.1 i6 VR 0bR2arnsle 264 pf thi elopgatesinteropnipption

reduci ng the interaction between adjacent and
elempaiscd8pIS0NTP2c o 624, 658 S6QNSER andethe caresponding individilaGoneldE the

a flexible PCB 1100 is shown, wherein the flexible PCB
elonpa@d condart pind bl 166, 368; dhe) l\larlila,t li16,andf118.hEhd dtrextutes endCB

400. The flexible PCB 1100 is shown in top plan view,
fundtions asshcigedwhidr the orestive audoamainfeamica gf sl fepaat ibdahcésFdf Girect

5) of the eight elongated interconnection el enents
eleck#t8] coblinicatiah wiitet,de&bibed IaBeated 6&ail bddv.OPretunging for the

i nternmedi ate section 406 appear, as do the first and
purppessaifthedmehesiatdinuSiod O, exfbhcdeteneesicmtipaiateShktdhce of direct

i nterconnection el enents extend. A reactance circuit

elecrib@iogih@ibatish, e itder déviexi 0olngayReBbit #AoMBWing BledtHele a
plurality of conduct i ve surfaces or | ayers, including

char@ctkrighisd: 1) 2ARE cabdéltbr AAY b foPREONE ads8diBEd dIdQGcas B tibA
overl apping fashion in FIG 11. As shown in FIG 12,

betviddR theiffrst tand AN Eondt&drs 9BY. 1006 fol Qﬁuéné’éa'ﬂﬁcq{n}etébuﬂfng between the
conductors sized, shaped, configured and/or |ocated

elonkfkd étﬁl@acﬁﬁn 164 RRGhd é’l@ngﬁ%ﬁ%&‘ntﬁ& binl 198 n@) Q%Eéo%@ Sapabitdr may be
exanple, the first layer 1104 may include respective

fornfeld vt as@e fhtcd RERRR A CRRAG I HeRvekd %’ se%cr?xg Indliish %grgﬂcﬂoxg, 9tO§ e

first end section 402 of the flexi

1004 Fo?ﬂﬁiﬁ&éé’@a#a&lh&éjcoﬂgl%r%ﬁ egl? th%%m (g%}ta%ﬁgé'w%lgn%gh

di spose e se sectl reo ach

elonggtga éb%ta%pﬂﬁllilﬁ Qq §th:l'1%qg acljt&*% b]e%grﬁ}ed@ﬂl sgo%%‘t%edg%\é rx%gl a

stantially p anar square

mter&?t?yn%leme@n hyﬁlﬁrc{ AndZﬁ Je%ﬁ{ co%&u torg@éﬁ flw4ttlgr 1ndlllcr1]r§:g cagacmve
0] uc

arrangenen con
coupling between the elongated contact pin 110 and the elongated contact pin 114; 4) a fourth

capacitor may be formed via associated electrical interaction between the fourth and eight
conductors 906, 1006 for inducing capacitive coupling between the elongated contact pin 114
and the elongated contact pin 118; 5) the elongated contact pin 106 may be isolated from any
and all capacitive coupling with the other elongated contact pins; and 6) the elongated contact
pin 116 may be similarly isolated from any and all capacitive coupling with the other
elongated contact pins. In such circumstances, and in accordance with embodiments of the

present disclosure, the reactance circuit 802 may be effective to reduce and/or at least
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si zed, shaped, configured and/or |ocated to achi eve,

facilitate and/or maintain an effectiveel ectrical
w@ownesBON bet ween the el ongated contact pi nsSPADYS2009/042771

106, 108, 110, 112, 114, 116, and 118 (FIGS. 1 and 5)

and the reactance circuit 1102 (FIG 11). For exanpl e,

irst layer 1104 i hclude an arrangenent of
partl gt QLo O E L a0 pitng P S5 ot rsen
) ﬁ %@ and 1222. wherein each of the el ong
in the,olpw g Rk dislonattehwniast rag 1049, 108598 as@hl?i bHpandg44, and
560, 562 (FIG 11) may incorporate or include a
1lﬁﬂ§9ﬂé§pond|ng i ndi vidual one of the netallic traces
1208, 1210, 1212, 1214, 1216, 1218, 1220, and 1222.
Turhi RSk cprdueiogs 9093902 94, 866 Y, 116020 H00410@ 198are located
include a plurality of conductors sized, shaped,
ml@@ﬁﬂdgﬂﬁ@ﬂﬂﬂﬂéf@B‘%@cﬁKﬁﬁlidﬁdqé@aasmb@ﬁp@mmEWprxmt
capacitor term nations. For exanple, the second |ayer
disclasy®> inpich sepagitise cadpesors iavesscpardtechandfrd disposthatappatite butsof
1300, 1302 disposed in the first section 402 of the
the flpxiie FCB 400BThd @0¢r aamukenespeat bowdvatagentshinsafed aeit glay improve
conductors 1304, 1306 di sposed in the second end
the gactivedalad@hf thivairedfry bfacinciog the vaereaivd beteersadldOft,and non-
1302, 1304, 1306 may be a substantially planar square
couplingseodwengul ar netal lic pad/plate. Referring now to
both FIG 12 and FIG 13: 1) the netallic trace 1208
asswith efechcand td FIS. &1, afRaibeRPPEE BINGOMHIRE] Wkieif kRITRRble
548 and the el ongated contact pin 104 (FIG 1) is
PCRell Biftrhidycam oy & 8dephdehriatior drahd fldxitle POB 4Gt THe 0% PER 1100
the netallic trace 1210 associated with the el ongated

is stioWnEih P PIBOLIEWR In M ENEBRcr&i thedy Fs@axtdtﬁclﬁg QREads8e4 a8t {CIF the
pin 106 (FIG 1) is electrically isolated; 3) the

eighteloatdtd dCinfefcdmclohloderdnBORigad fods 3n §4n, 55@ 5% @@%%%@ df the
i nterconnecti on el ement 552 and fhe el ongated cont act

inteRhdiatORcfidrl 466 agj)eaf s ddnd| 'ﬁ?s@ Qx‘id s%l:ﬁﬁlteﬁﬂ Qe%horf‘sqlwkl %@’Meg{]

with the second conduct or Is Inindirect

whi€l] &€k [ G nnEQBRERMERAL EQG (34 H:aitm%e Bl 16?&92&&&2& baf:ltl%eoo

(by virtue of the first and second conduct or

;loé’eol?cmmbgnmn@lweedcg ulli u i Eam&w%@e%gg &r% Jein uhig,g a first

each ot her) [1c trace soé a

laye\Ml fdr dnPg 59409@ Qigérelq OJIS 51*0?{{189 ?Eﬁ?{éﬁﬁ %faﬁﬂlgxfﬁ% 5p4 and the

el ongat ed cont e ectrl cal

COMTRL A, 0525, SRS e
shaﬂeﬁtc%kﬁléﬂyae hd/o? E‘ocate(? oF rﬂlge asssrgspgcrt]ge tcz?p%m or ?errlxg%tatelcgnsc 9{)]} &g&ple
the first layer 1104 may include respective first and second conductors 1200, 1202 disposed
in the first end section 402 of the flexible PCB 1100 and respective third and fourth
conductors 1204, 1206 disposed in the second end section 404 thereof. Each of the
conductors 1200, 1202, 1204, and 1206 may be a substantially planar square or rectangular
metallic pad/plate. The first layer 1104 may further include an arrangement of conductors

sized, shaped, configured and/or located to achieve, facilitate and/or maintain an effective
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(FIG 1) is in electrical conmunication with the sixth
conductor 1302; 6) the netallic tracel218 associ ated
wowaob/181380 el ongat ed i nt erconnection el ement 55BCHOS20091@12771
el ongated contact pin 114 (FIG 1) is in direct
el ectrical comunication with the third conductor
1204, and is in indirect electrical comunication with
eleqriga] ¢anngqtinn Befaeithoslongatsd cpmgetpins (b 186, 10Rel 10ht12ql lnbilo,
fourth conductors 1204, 1206 being in direct
andd T8 IS R e teinons il WAERCotl Rl Hpr cspmpichbe first layer
nmetallic trace 1220 associated with the el ongated
110¢ maginchids e pirgsenpe wemetabB Oraegsd 20 d 2 80, daat 2, Ediet HIS,
pin 116 (FIG 1) is electrically isolated; and 8) the
122 peand [1P7% WherginecadlPZhead engaied indetcouint diion e mehio A¢ht56¢) 552, 554,
i nterconnection elenent 562 and the el ongat ed cont act
556p3 38, 3608 S2H(FG:. 1) miay iricprpetateadr inchsle acomespondiregt indimidwil tohe of
the eighth conductor 1306. Referring nowto FIGS. 1,
the hétallit2racar@08 3210, 12 B ¢2idd 82ice1248f 1226MnddR2nt s of t he
present disclosure, the insert device 100 (FIG 1) is
opduatignon @ RiGel X thexedohd 1aP&R 104 6Qy trelude @ atuealianel cofiductors
mai ntai n direct electrical conmunication between each
sizet nstlapeidpeoatig@radandfor tdvatededr abd dsGedpeaive saphditt terthtihflons. For
1212, 1214, 1216, 1218, 1220, and 1222 of the
exaiple)faseeond 1aje N CONMLCIntI0N RReMBRIFhA8 sixBb@ndikivds 139041302
556, 558, 560, 562 and the corresponding individua

disposd iRthetfia sedtionged EUhLRIRECLCRIING, At resptOfue sddBih ahd Qighth
112, 114, 116, and 118. The structures and functions

con@RERE | AMUEMB0WIdisPodel h 16E QRSARRI ARG LR B0NTRERD L NTARE 6F (RE
such separate instances of direct electrical

con&i&fﬂf@»‘ Mogatsoon 3ok 1|30@ ﬁlaﬁ 65 GuvRastidiy %ﬁastq%re gek@hdgular

bel ow.” Presum ng for the purposes of the inmediate
met{iihé?é@;ﬁét@nR&Qﬁm%bv%tt&mr%Fﬁ 1§%ﬁ&‘Fﬁ}JQB‘ gﬁﬁﬁlﬁé}élﬁ%trace 1208
i nstance of diréct electrical conmmunication

asso'cﬂ%@ rﬁlthqﬁé’ él&f‘ga‘geg Qnt?@é/nn 8%&1 QleﬁeﬁMS b hg\é’lo'ﬂgat&i[ &hlakd ogﬁx‘;’lll 04

characteristics: I rst capacitor

(nqn?lsae%ew@a@s (fogﬂl%h?o Eh ﬁtoadggglr %ggzgghe%étmg acehﬁm

st an con ors T or |n uci ng

asso%%%ﬂ% Ecti] tt{%el&%lﬂ{%n érg%e(g‘%%égﬁ) En%gt %lo%ag%t E)nga&r:] con{aato pin 106
(FIG: q?ésre aegﬁlrcallim ol ted e?agE e%eta}ﬂéca%%g%gﬁi aséci»ecgateﬁl v%lghtéﬁglp%gaged

1ntercH%negﬁlo%68%?e 8&520%1? e?c&g%ﬂ?%%ﬁ%héﬁ lﬁgﬂﬂ{ﬁo[}a% & \ég%?ectrical
commuglcgg(tgl \gl létlh% aecond’s c?onguctor 1592 Py %(I‘rll 1tn Irect € ectplc(:eal comgﬁgcatlon

0]
with the first conductor 1200 (by virtue of the first and second conductors 1200, 1202 being
in direct electrical communication with each other); 4) the metallic trace 1214 associated with
the elongated interconnection element 554 and the elongated contact pin 110 (FIG. 1) is in
electrical communication with the seventh conductor 1304; 5) the metallic trace 1216
associated with the elongated interconnection element 556 and the elongated contact pin 112

(FIG. 1) is in electrical communication with the sixth conductor 1302; 6) the metallic trace

50



10

15

20

25

el ectrical interaction between the third and the

sevent h conductors 1204, 1304 for inducingcapacitive
weowpli3magy bet ween t he el ongated contact pin 11BCHOS20091@12771

el ongated contact pin 114; 4) a fourth capacitor nay

be fornmed via associated electrical interaction

tween the fourth and ei ght conductors 1206, 1306 for

121§ ﬁﬁa%?tﬁ@\’v&hﬁﬁ@hngw Bstonnssorbdemee 554 #nd the @mﬁé gontact pin

contact pin 114 and the el ongated contact pin 118; 5)
14(HS. &) s imdiresticlecigaheqmmynication i herkird asfiustesd 204, avd isiiry

and all capacitive coupling with the other el ongated
indigegtrleséricap¢amemunggagios yith the feurbrrgadustdr d 201t Gy virfe nf the Ghindmpd

be simlarly isolated fromany and all capacitive

fourgrppiluateys W adh1200deing liredirest dentyacabebnuourtication pithsachlother); 7)

such circunstances, and in accordance with enbodi nents
the métallip érager B0 assodiisd sk thee]ongdted meamnsgrtien elemeniS60 4iGRe

may be effective to reduce and/or at |east partially
elonghtedrongecepian 16 AdGdBris deaficaNE}dlard; a@l) érei rsdtaitic fracorp22

associated with, and/or present in the followi ng pairs
assoofated vathghdt ddngated iraatomidction elkkntadod addthe elbdgateddnthdidin 118

110 and 114, and 114 and 118. FIGS. 8-10 and FIGS.
(FIGL 1) &3n clegticdl camhosicaridn ixsthalie dighth gondsa@nt13dé.scl osure

that utilize eight elongated interconnection elenents

di RefeaE o6l tWEEBS.tINEl, t1RneN8Sn adcotdaficeWigXinkolinfeB. of the

FI GS. 14-16 depict an enbodi nent of the present

presEitSscIOSE,@hd iMddrt débvick 1GRFIG] XY iLdpeRBRNEht AEAHIE PEREADH AN
el emrents in a manner that may achi eve conpensation

creafeQidBlol MBink@f YRLelgttFdalt dnBhunMANBEberREANAS BEivRAALIAE bf the
pin pairs. Wth reference nowto FIG 14, a flexible

metaﬁ’fRBtréeéQDzdssmbomQ whereis M\s@ 1&1(}9&@192%&%%9%&5@)/

nmbody a nodified version of the flexible PCB 4

1nte1§5£ﬂé9t§dﬁre@émenfsl5ﬁ§ t4sgnah, 55@”515 Q585685 Lidhe aﬂl%s&fnditng €

I'exi bl e PCB 400 di scussed abové w'th reference to
dj
mdl‘g h@oné?fl]tlg’ex? a{e %%ﬁ%ﬁg%g ?934 Itlﬁoétlgg}tlgg fﬁggm 11%%11%%' 8N The
strudtﬁ%?ém%lllncjﬁloﬁs Jsaﬁzga?éﬁl& P1 t(l}ér E}@atv\}gl %ﬁ&/@ 1% 1E gl?an%A'Qlos %lfse%glrg‘ym
I ew, ereln % 8

S e gghmggﬁa ogggﬁ Eha09RL5H 3&64&&%** BG4 on
e AT BP0 B3B SR PLRbA SR s
mstancet & i ec%rlca co(r:"nmeu%g on, ﬁl)étlr%re]g déwce %% rr?a%r eg](ﬁ)i%l‘;f‘ %etfgl?gwing
electrical characteristics: 1) a first capacitor may be formed via associated electrical
interaction between the first and fifth conductors 1200, 1300 for inducing capacitive coupling
between the elongated contact pin 104 and the elongated contact pin 108; 2) a second
capacitor may be formed via associated electrical interaction between the second and sixth
conductors 1202, 1302 for inducing capacitive coupling between the elongated contact pin
108 and the elongated contact pin 112; 3) a third capacitor may be formed via associated

electrical interaction between the third and the seventh conductors 1204, 1304 for inducing
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the flexible PCB 1400 may include only six el ongated
i nterconnection elenents, e.g., |ackingsuch structure
W@3000i18/1380 ot her w se correspond to el ongated  PCT/US2009/042771
i nterconnection elenments 548 and 562 present in
flexible PCBs 800 and 1100). A reactance circuit 1408
enbodi ed by the flexible PCB 1400 may include a _
capasitiye &pyplipg gertwe@ﬁa@ elpngatedsontaed pisl 18/and ty sloggatedontagi mg114;
a first layer 1410 and a second | ayer 1412 shown in
4) adouath| capasitergnayabetforedivie gSpaCiatetlgleciisalghieweationbefyegn theSourth
the first layer 1410 may include a plurality of
and eightcheodustass E10peth06 dtrapdding camtitiye c@g!lingbhtween| thecdorgdted
for use as respective capacitor term nations. For
contextairpl 1¢,and the elangated ¢cayest pifi 4 18) Sirthy elongdtertientaegpe ¢06G may be
first and second conductors 1500, 1502 di sposed in the
isoldted f5am emdand@dtchipitiv d Ocuptihg titke thielother dlbegaR@BodtdA @iraywhd 6) the
respective third and fourth conductors 1504, 1506
clondatspamedt pin 116 mag beomiadnidolsted fromranil dfifall dapaciidfe.colpaidp with
of the conductors 1500, 1502, 1504, and 1506 may be a
the @hdrtoapiteddoniacdiadl dh st nincésaidangedoadanseatigd | i
pad/ pl ate. The first layer 1410 may further include an
embadifn2hig OB preddnt AREIG4ILE, BeSefetahOkirctid @ PMnayCiUfettiMea6l reduce
and/or located to achieve, facilitate and/or maintain

and/@Nat @dabiqattiall§ eBh Reteah GRIdeSQUTREN TORbIRE bR Qissociated with,
el ongated contact pins 106, 108, 110, 112, 114, and

and/dd§redehl iFhe 311ARHg ?airsaﬁ‘ dlohfied BAGLPNEE (4 dn@UDE, 13881 112,

For exanple, the tirst layer 1410 may i nclude an

110 8hd RIROSIENY 204 11t al | ic traces 1508, 1510, 1512, 1514,
1516, and 1518, wherein each of the el ongated

| NEREE @ﬂ@%ﬁg !)FR§‘S QHQ%@éi& entBdinRni pfgs]@ésaeséé Qisci8RBe th@Hilize

560 (FI G 1 may i nco Forate or in e a
eS8 el i bR TR B Aogepe
rioSii%1 s RaRERRNg: LANCh A TR AL, 3, B ald

. r tiv itor term natioQns,. [
eSOl AR EERFUSERACLI 0 LGBt Bl By
si.xt h_conduct.ors 1600, 1602 di sposed in the

simiiair ];utl hbe%g ngated contac irs .
f PUPPL RO BRADR St the flexible PCB 1400, and
B L N
ron SRR S SR 508 RO Bl Frcons
and other descriptions of the flexible PCB 400 discussed above with reference to FIGS. 1-13
are incorporated in the present discussion of the flexible PCB 1400 to the extent not
incompatible therewith. The flexible PCB 1400 is shown in top plan view, including wherein
the upward-facing surfaces 564 (FIG. 5) of the elongated interconnection elements 550, 552,
554, 556, 558, and 560 of an intermediate section 1402 appear, as do first and second end
sections 1404, 1406 between which such interconnection elements extend (it being noted that

the flexible PCB 1400 may include only six elongated interconnection elements, ¢.g., lacking
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netallic pad/plate. Referring nowto both FIG 15 and
FIG 16: 1) the netallic trace 1508associated with the
we@bk@ngatsed i nt erconnection el ement 550 and t hePCT/US2009/042771
el ongated contact pin 106 (FIG 1) is electrically
coupled to the seventh conductor 1604; 2) the netallic
trace 1510 associated wth the el ongated
such pitustusitrieight cierwisepastespsd 2o elpriated dntercomgeiioadlemsns 448 and
pin 108 (FIG 1) is in direct electrical comunication
562\pirgspnttitBexible EEBe 80{tandtldp0)1 BOBactanqelcirawitilA0§ ¢rahodisdtby the
el ectrical comunication with the second conduct or
flexitgOPCR B§00nayt includef a plhmlitytnf cohdactiy efsafacehordayredh ocbiding a first
1504, 1506 being in direct electrical conmunication
layanil# H) andasenth &rydr, 143} slidver imevalabpiog faskhioeinlBG214.
associated with the el ongated interconnection el enent
554 sashawit meF16] th) grtfed lgent HA0tmayiinclideQ plurdi®y ofldontsctdrisized,
el ectrical comunication with the eighth conductor
shagedDé@nfidyred frel/oridcatet ifed ube @aespd&ild camsiositdin@tivist [Fof H@mple,
el ongated i nterconnection el enent 556 and the
the BiisonRgatieth menindlate RpecivkeZirkth&secdhd ¢shdidiore i 00t 1502adisposed
conmuni cation with the fifth conductor 1500; 5) the

in tHeEtralehil Gectib L4 LH IR REBRACH emoWwhd RespditveahpRngat Bkth
i nterconnection el enent 558 and the el ongat ed cont act

confichord 13h4( FH0Gdispdsell i1 th®sbhiE&ld s&dtiBR ﬂO@tﬁére&fo MARHGGRL | oN
with the fourth conductor 1506, and is in indirect

con&lcBss 130021 508 OrsaL Ning 350 ePHay e J‘sutoﬁgntitam' pldnde Qtﬁlgl’bc(;r%ctaléglﬂr
(by virtue of the third and fourth conductors

metdiR0 ad?@bt@ gThJ‘ﬁlgﬂ lﬁ)ﬁeg 4 R) RS} ki@ lin RRITIN DI SRELWOR. O‘M:J uctors

eac ot her) netalllc trace 1518 associ ate

el ongat e ontact pln ectr I ca

elecﬁ%%ﬂh%ﬁ&?&qwn itﬁe él%a&ﬁ)éémic Bl?lgtl'&é QBS ]129 3 12, Fieif4e nﬁ 178

now t o in accdrdance

(FI%rﬁs%gh ﬁ%{(}sﬂ(eg{egttﬁ% Qlfcgﬂc‘[ggé% g% %xa%pliler tﬁh f{r%ﬁa ef! Eéflr %nclude
an arrarrxﬁnr'lnent Stnfe e}ll‘iecot?at%d/ BrOS niBSII p}t I%A%I lqlll qgf PSE_)I;SI vgﬁeéem each of

cat Ween ‘eac Vi du

the 'T?ngtaheg 1%?%12%%% Byt emegwisgﬂ%%é% %n”éal ifkeﬂtdﬁég%‘@ o

PG PO oGP PGS BB B L e TpFHES 158, 15101512
14, and 116. The structures and functions

ljléigé@ %éﬁl th the creation and/ or maintenance of

such separate_instances of direct electrical
Turning now to FIG. 16, the second layer 1412 may include a plurallty of conductors

sized, shaped, configured and/or located for use as respective capacitor terminations. For
example, the second layer 1412 may include respective fifth and sixth conductors 1600, 1602
disposed in the first end section 1404 of the flexible PCB 1400, and respective seventh and
eighth conductors 1604, 1606 disposed in the second end section 1406 thereof. Each of the
conductors 1600, 1602, 1604, 1606 may be a substantially planar square or rectangular
metallic pad/plate. Referring now to both FIG. 15 and FIG. 16: 1) the metallic trace 1508
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conmuni cation will be described in greater detai
bel ow. Presum ng for the purposes of thei mediate
wale@ensmson t he exi stence of each such separ at BCT/US2009/042771
i nstance of direct electrical communication, the
insert device 100 may exhibit the follow ng electrica
cteristics: % a first capacitor ¥ be forned
aSS?ﬂlaée Wil e slongpied imtetcppiestion shiaanh ct] 25 tetlongaiad eqméact pin 106
rst and fifth conductors 1500, 1600 for inducing
(FI@aBa%?l?thllaf seHpiadg s sevReFordhsios | %akté@me@char@@e il
108 and the el ongated contact pin 112; 2) a second
assecigledhVitlpihe glopsatrsl psicRrgcHanE lomaenb 53 2and dheedlangated eanitact pin 108
I nteraction between the second and sixth conductors
(FIG5lg7s infgegt clegiricalsamaiunigatioapeith the fest eadysitori§0b endvsémindirect
the elongated contact pin 108 and the el ongated
electiingl eqmmygligption gith Bie seconthicorluetanEOR oy virresyofliles thivd ametifourth
via associ ated el ectrical interaction between the
congliitere| 1 3el 1 100beingreditdat dentrihat tccomrgunicifidn with 6athfotrer); 3) the
i nduci ng capacitive coupling between the el ongated
metglbiptracst 1 5p2 pssd@Bedinith thheloppaatiateesnowtivaeemeit B54.4; thet)
a fourth capacitor may be fornmed via associ at ed
elorgated tontaa bini N0 €FlGc 1) ioin ddetrivabeoninmmidadon tvhh e @ighthghductor
conductors 1506, 1606 for inducing capacitive coupling
160bet)weemetbltie trededrs g bR obidtand ale the pioAgatddin@rdniddBon element 556
el ongated contact pin 114; 5) the el ongated contact
and pherelddtedvyntiepind 02 riad] fis trelanicabidehnlnicaGaPmEh the vigth
coupling with the other el ongated contact pins; and 6)

condlideor@00) GRihe eheDIRt tReé 1 PicrhssbbRtedBithiRe SbiPatedintdtconnection
isolated fromany and all capacitive coupling with the

elen@dn 858 LI ANCASRELeq BFHREPin AN NEFIG! 1) i§ chchrth' JieH Pl RRGRMication
and in accordance wth enbodi nents of the present

withih§ €dudh Wb Riucioh 8506 eaRt AMGRdi by &é&krtca%%ndmtl@ﬁwlth the third
effective to reduce and/or at |east partially

con@lctd?1564 @y 3uk BEind @rﬁﬁ%n@&bu%n&@fo?sel% 08, rl'Sﬁ? Béng inYifect

associated with, and/or present 1n the g palrs

elecﬂcaﬁéo%%ﬁc%go&\gﬁﬁ aeh 091%1236]? %&Qlﬁg Frg:éezl 5%23‘%2 &z?gd wilBthe

6 and 114, and 110 an _ _
elon%?t@@ﬁ“ftctréo\ﬁﬁe&l‘aﬁ' Bfefnd 5'66 Qxﬁd t'ﬁ@@lo? téd%gtra%g}irl 4] 65(E .llgfs ih "

Signal energy coupling ron1on anot

elecfrlcg OQJn‘fun ah#hgrma %rs&{‘llll %nﬁ{f&ﬂ{r%(po“e such nethod coul d

ve t Ion of capacitance ut|I|2|ng
t | nt
e BT AE B i valgbeénqomegw
bl
e R0y PPN BBl o B b Pt

creag'e ané/’or r]flgl)l(r)l ain c}xrect élec%rlcalzéomlrr%lpnélldatlon l())et\k/een each individual one of the

metallic traces 1508, 1510, 1512, 1514, 1516, and 1518 of the elongated interconnection
elements 550, 552, 554, 556, 558, and 560 and the corresponding individual one of the
elongated contact pins 106, 108, 110, 112, 114, and 116. The structures and functions
associated with the creation and/or maintenance of such separate instances of direct electrical
communication will be described in greater detail below. Presuming for the purposes of the
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1300, 1302, 1304, 1306, 1500, 1502, 1504, 1506, 1600,
1602, 1604, and 1608 nmay be a limted distance from
wo b@opwisee of plug mating contact, thereby redeCi/msopdies2771
NEXT noi ses that are created fromthe plug interaction
for plug assenblies that contact the central el ongated

contact pin pairs (so_as to energize capacitive

immed s digcypsia the oistense pisaphvaich seprefcdnstance pf difsstrleari@h 50
inches may be utilized to counterbal ance the injected

connigations Fh@d@sefthlp‘élcq K0 mayexbibit thedallowing plegtrical phppagtrsistios: 1) a
t hat produced near instantaneous feedback of balanC|n%

firstrrgpagiionaest bsrformeriida asenvintrstdacicalgoteragtion beggen tg(fgst and fifth
1000, 1002, 1004, 1006, 1200, 1202, 1204, 1206, 1300,

condggres 15090K00 f@UBIucEQERaciliBO oqup iGNt waBOIE:; ¢lUBBE( cABB2 pin
1604, and 1608 nmy be configured, dinensioned, and

108 dapthopldgater emtaciopipil B Ar@seaondampicitat maly bepfernadd via associated
capaci tance reactance. This paraneter is affected, at

elecir@akinteractigaletwednyhd deeondiaed ggthrcondun®isersi0a)l 1602 for amyyingnd
the spacing of the two opposing surfaces. This

capaitiva ng@iiap betokercthp elongatede oladt pinci 08ging theehingatedscaiteayt pin 116;
serve to reduce the pair to pair noise, which may be

3) aitlitd capacitedmhybd foem&indd etvdnted diketridainfefilctidibistiée tipd thigd and
anong ot her things. Turning nowto FIG 17, an

the @s&alitindudid@Q504 160M0BNindgeigk: capacitivietBuflmE Met@leerthe elongated
connector system) wherein the insert device 100 of

contadt@in 106 a5id ke efdhg@BE Ecdldchin TPAE) b PouricefhcRorGRAYINeGbthed via
connection has been effected by and between an

assodfafed REEARMLintdraonVetvieen 1R E6RIh Al 3leH A8k iorsli%06, 16@)5 @ﬁ
1710, 1712, 1714, 1716, and 1718 characteristic of

1nd1fé91@\é§;§htclt@9 @J)upﬁhg‘ get@%riﬁ&él&{ga{eﬂ @bntit Fﬁ‘qf Mh8fd &b ngaté?irbontact
the one hand, and the elongated contact pins 104,

pin il.lQ;S 5) tillé-glong’la%e%l’coﬁtl&'pn{ll](ﬁ'me@% 15':51'(§ecpf§orﬁ Qﬁy RARY: 1 &pagﬁwt: ﬁ:

on the other hand. Mre particularly, eac

cou;ﬁﬁﬁ@ REGRLRL otpér%gﬁﬁat&f %eﬁgt ﬁﬁsr Wélor?gégg xgac% gg\"ﬁ 8 may be

poSI t1oned at opelt r a rm ownwar

simi lgc?&id%édeﬁoﬂ\%&ﬂfgq fcgéaﬁfélbﬁ %&% E%T@ glle%?{& agﬁga%id %OJIQC% pins.
In s&ﬂ\@ﬂms‘?an%gsn grid(l)lé %cc%?c%gg \%%)egnﬁlg nlie:[\gs l%fq%éslgll% d?sc%rsllgrgttﬁe

contact pins
o By L L SRS L a2,
1n01éence otI I\FEX"F R&tsds agsmg from, associated with, and/or present in the following pairs
of elongated contact pins: 108 and 112, 108 and 116, 106 and 114, and 110 and 114.
Other methods of capacitive coupling that can be inherently similar in signal energy
coupling from one pair to another on a flexible printed circuit board. One such method could
involve the formation of capacitance utilizing inter-digital trace patterns. Inter-digital

capacitance patterns are typically E-shape trace formations on a single or double layer printed

circuit board.
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102. A process or mating sequence by which such an

assenbly 1700 may be created is shown and descri bed
whedoomsmsd h reference to FIGS. 18-21, wherei n FCTAISD0Y042771

in particular represents a sectional side view of the

FIG 17 conpleted assenbly 1700. As shown in FIG. 18,

t he_arrangenent of connect or bl ades &lnc ud g

t hJ hE 6%’@6@&9084 9&8&41%01%9(1109%1@0? HAP6:dPe0, 1202, 1204, 1206,

caIIX in the front-facing sectiona

1308 R B00HaUE 5B ERe 041 P, L. T45P L HORARER 605 Mg boiay

be advanced toward the el ongated contact pins of the
limjtgddistancel Eomdlee paig of ple matingrepntase thereby irdreits e NEEK noises

pins 110 and 112 that are specifically visible in the
thatgraaeatescany ths eugi it tiqu for pligassimbilice thenesarart thesdnel 100

set forth in FIG 18) rearwardly and horizontally,
clongatgd eentactipistpaing (sa ks tp eadrgiag capacitivd peds/plietee)c tAToAppreKinkwta

the paper of FIG 18 froma position (not shown) in
distfnce nt abofit .0l 0 himbed may HeORiliz@htoicpurttérbdlanica dteameaedafoise, since

surface-to-surface contact between the connector bl ade
this 1s7ab2lecilo@ly dhoyt distehcd thet reddnebtcadinstembraots foedbadkldr baaycing

occur at a point 1800 on the upward-facing surface 446
noisefvedttrs. el ongated contact pin 112 in a vicinity of an

upper end of the slanted extent 442. Simlar initia

I nShaoaeactofs 990,602,001 f B6L1 100, DL f 1804 1006)t1200, 108Dy 120401206,

exanpl e, be made (e.g., simultaneously) by and between
1300,n802,aB04a809, 1000ads02] 7504, ($66QG 6008,7)602N404,had esm3ngatird

contact pin 104 (FIG 17), by and bet ween t he

conBQREE @inthsibhedd s déPRByddo@s tolpfdduBith éshimarli apD af & acxtance
contact pin 108 (FIG 17), and by and between t

reacCdBd) i Ofarddhstes dfebRdan katihe Faﬁ‘{ an %td?eqjec?rmﬁﬁ&ial Qf Ehy; 4k

(FIG 17). (In accordance with enbodi nents of

the sﬁié&ﬁ@ Bt thlhwird pasih §surfa&:s SURR al%HgEﬂ?\@x% of Qeﬁkl&fl@&l%lﬁl@i% act
has yet been achieved by and between the connector

stru&lu%g ﬁ'layl Z&@e t() Féocu:'ce t:l-lz)palﬁqu)airh)%lsg lvgﬂgﬂhfydbeckgﬁ%ogx%d t8 'tl{% sg%%n

, by and between the connector e 1710

by tﬁJPP[A?E,ngﬂJgP gﬁ%m E%%ﬂ%’g by and between the

connect or and the el ongated

Co%ﬁﬁi} n%k&nt Hd %@s e’]g?h%]g/ lﬂfg))l?%ogﬂ ‘E%g el \Wee rr{i B?a connector

connector bl ade el'onga

syst&%?e%l erfns%r]t %F\(lgé ﬁo (O%HG l% sn an oggraF i rrlng& 1¥1 cv)th: a coinplete

I na
conrgegﬁcﬁl:}g% Ibgen e‘l%fg gt‘éé %@tb(e&e)&l Qrglaf?gnggrfaen? ?%Zao corpneect\glrel?lgdets Ii]§04,
1706, 1708, 1710, 1712, 1714, 1716, and 1718 characteristic of a conventional plug
connector (not otherwise shown) on the one hand, and the elongated contact pins 104, 106,
108, 110, 112, 114, 116, and 118 of the insert device 100 on the other hand. More
particularly, each of the connector blades of the arrangement 1702 is shown positioned atop
either a main downward bend 170 associated with one of the elongated contact pin 104, 108,
112, and 116 of the upper plurality, or a main downward bend 172 associated with one of the

elongated contact pins 106, 110, 114, and 118 of the lower plurality, wherein the respective
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the el ongated connector pin 112 may occur at a point
1802 on the upward-facing surface 442 of the el ongated
w@owasM3pin 112 in a vicinity of an upper npst PERUS2I9/042771
of the main downward bend 170 thereof. (Simlar
i nstances of such uItinate or final points of contact
for exanpl e, aoccur si mul t aneousl y) by and
Sleng sl R Ahersgh it o5 Do BT 5a Lo (Epn il Wb ousing
el ongated contact pin 104 (FIG 1), by and between the
102¢ dhpfEeasDPT BItRE eI by mhish such angaseenbive] 70 aregy de etgated is
contact pin 108 (FIG 1), and by and between the
shows arddaseribed belgw withrefetentago FIGS. Brl, whereio Fdhgitie garticular
contact pin 116 (FIG 1).) An ultimate or final (e.g.
repreganisaspdiodilsifletvievwaofithenldliG. ¢ 6 pemedetedssaay il g at i on)
poi nt of contact between the connector blade 1710 and
t heAsshowg at 6. t& theewtngenpninl 702 0f coayeadardladesincdudimg the
1804 on the upward facing surface 446 of the el ongated
congepirir dbtlepi 710 441716 that sie cpatificyllyfisidle infhp dronbfating ¥dceitnal
of the main downward bend 172 thereof. (Simlar
profila sitezan@egeneht K102 ket fbrth indl@. 18) nday bahdvandedttGvad the @ivingatéd
may, for exanple, occur (e.g., sinultaneously) by and
confaet phesaT thieigsearaavies t00r (indludthg tHe/ddénghiell Contae? pin@ DD 4nkiQ 12 that
el ongated contact pin 106 (FIG 1), by and between the
are §RGifiedllyorisiklk a0t@e dideltheink lséatiodal profifofttREin@riaRURE 6D set forth in
contact pin 114 (FIG 1), and by and between the
FIGC 08) e axdlylina derizbAthfly, (ahll/fox sulazt)ln‘u?&[l?i afoﬂ% P90 98t&%n within the
contact pin 118 (FIG 1).) Intinmate ysi cal contact

pap&rRy FRb I8arhyn @?ds&fon Aot BRIWWMB eDRéMer e %Mgdl'()ﬁ ag&h Rditial instance
surface 430 of the elongated connector pin 110 and the

of stPaBRElfrAet Bt HbdA&S t%nﬁ’éct&r Redeh ﬂ@Qﬁ@qﬂ and the elongated
i nterconnection el ement 554 of the I nterned at

=
contﬁﬁlci:{ﬂl gg?orﬂéa%tﬁocg&rpag IQ gglﬁil%)g *816 ﬁnet arglglgm v\% Jrﬂ?ea Lﬁ%cfttl%rla(fcﬁlgated

com%Ut g gv) 1f}§Qlcluﬁty}£§ﬁ 1915%} Lo oqftheaslén&wae;(temgog lﬂxj(i: Ez? initial

nted ext ent mlar instances o

inst n@éé (ﬁ‘%ﬁ&l dﬂﬂfé{c%' LG @Lr z{%g g&ﬂgctt Pﬂgyfoxaéﬁglf%ée(lﬁg%(g X 1&gﬁ%eously)

et ween the el onga con
o SRS AT TR
w»%gt%a@@fd LA SRR o A e A
(F IdAg ?)S ﬁ% %i“} Qrtl %g%grpnrégtg} ll)lgcpe l%llg" and1 tile glgr%gagelc:llccc)%tacst)pir? 116
(FIG. 17). (In accordance with embodiments of the present disclosure, no such surface-to-
surface contact has yet been achieved by and between the connector blade 1706 (FIG. 17) and
the elongated contact pin 106 (FIG. 17), by and between the connector blade 1710 and the
elongated contact pin 110, by and between the connector blade 1714 (FIG. 17) and the
elongated contact pin 114 (FIG. 17), or by and between the connector blade 1718 (FIG. 17)

and the elongated contact pin 118 (FIG. 17).)
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as neasured al ong an axi al path of extension defined
by the elongated contact pin 110 itself, the point of

wWewhasi3l806 may be separated fromthe point BET/US2009/042771
contact 1802 to the extent of an interval 1808. The
significance of such points of contact and/or the
axi al interval between the same will be discussed in
gr extllgpfegingde F1Ghd By ultimaiherfiahGw- cerrespendinggo atfipal
arrangenent 1702 may continue to nove axially

conpesipeerdigyratimmeinefconieed bartepn thetventsotenbledeol7 1B (e 17) and
1712 (FIG 7) has begun inpingi ng upon the el ongated

the glongaggstcopiagtor pip, 112 mely gekivn gt awvantdBOR en tho npwarg-facing surface 442
i nparted by the connector blade 1712 to the

of thgpelaradtel sontagy pewirl R aicevidiaBy of antuppersiostrexedt efithemsin 44Rpward
causi ng a substantially equal and opposite reaction

benfl 37¢ thetebf. (Smilae instapas vLahch oltitthe o dinalgointr ofebele nby 1@r
(FIG 17), overconming a preload in the el ongated

examplet actir (pign sibiPancandy)dyuad bgwedreths t@ntack tadeano4 @F2AQ. 10 and
the el ongated contact pin 112 to rotate or defl ect

the ellougurairoadntaelpit 1046FI@ 19, 1bg ahdbaweg tAdcnnddig biade NPIst(BIG. 17)
bl ade 1712 (FIG 17) and the el ongated contact pin 112

and higa/gorgate e dort&dt fini 108 (RIG. Eaadi Bt dae betwded thacembQoriMdeaq s
contact between the same, however, has been nmaintai ned

(FIG.8.79and tEO8bhGAAUSNtadtipd NG (RNt pFt between the sane).
Such surface-to-surface contact may now occur at a

POiAH ulR8e oPAndl (¥ UWesRndiRE totthimHEInaERioft denRliratid pomt of
el ongated contact pin 112 in a vicinity of a forward

confa@ Hetvin e oRRcBbAIALMO WAL the BRAShtQnhdder 80110 $1ad-occur at
hi gher on the upward-facing surface 446 than the point

a po]1§QQOL( & ﬂﬂ:’e uﬂwg:)r)i fac@g%llf?c% 4Bt ﬂ@ ngﬁg(a@’é‘d BHEL ?ﬂ*’flfo% vafamlty

surface sliding contact may, bei ng

of aH%PﬁHrﬁbJﬂ %ﬂex‘?ﬁ f e a?f&%@%r& ll%%d GONRELLP r(S%%g ?x&%é&é i%uch

ongated contact pin

e @?@s N ?ougm L
S SRR
and%gt“}: !:n he %‘c?rineaor Iglg]de 17?J1 1 Sf?‘él (f }}]18 elgo%ﬁ t_%?tgaél%/ Efélc(? G. 1),

W exl s

a“d?" i %%‘3‘?10%8%‘& ﬁrﬁl@i%ﬁ%@ﬁﬁﬁ i Soneal e pindd
g (FI G 5) of the elongated interconnection elenent
(FKg (FIG. 5) at a point 1902 on the downward-f aci ng

su m | ar
I’I tlmate Slhysmal contact may aﬂeady exist as between the downward-facing surface

430 of the elongated connector pin 110 and the upward-facing surface 564 of the elongated
interconnection element 554 of the intermediate section 406 of the flexible PCB 400 of the
reactance unit 120 at a point 1806 on the downward-facing surface 430 in a vicinity of a
lower end of the slanted extent 442. (Similar instances of such intimate physical contact may
also already exist as between the elongated contact pin 106 (FIG. 17) and the elongated

interconnection element 550 (FIG. 5), as between the elongated contact pin 114 (FIG. 17) and
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i nstances of such surface to surface contact may, for
exanpl e, be made (e.g., sinultaneously) by and between
wao beoabmasgat ed contact pin 104 (FIG 17) and tPer/US2009/042771
el ongated interface elenent 548 (FIG 5), by and
bet ween the el ongated contact pin 108 (FIG 17) and
the el ongated interface el enent 552 (FIG 5) , and by
the glapeatrdriperepnieriionslemnighd Bl F o M. sad apbsiween 1 lmeaed swn)tact pin
and the elongated interface elenment 560 (FIG 5) 108.
118AEIGs H hindithe q%q’rtaatei ditereannpation gleadntziod (g Gan)-Jads dowpan FG. 18,
of extension defined by the el ongated contact pin 112
as meagwed alongpa apisl path of exéepsipmdefingd b thewlonpasedseptactatie dl0 itself,
fromthe point of contact 1804 to the extent of an
the peinteat waitact 480p. mashee sspagatid fromwepoott of ermmepHi0A testheExtent of an
contact and/or the axial interval between the sane
intepyial 180Be Th¢ signi§samde dfisugir pante of whetadl andbethewxiallsteslabbutwden the
FIG 20, the arrangenent 1702 may continue to nove
samaxiikhb¢ giscuesed wagrethtyr defail beloiwt | al | nst ance of
surface-to-surface contact between the connector bl ade
17 Torsnphdvhie RGOy die attagemieact70pmay ¢ddlint@ly nse dkiald a
poi nt 2000 on the upward-facing surface 446 of the
rearebifgavied paniotladty, tii dondctdr blad@l MR GFIG. 7yhRfbe@m ithpPging upon
end of the slanted extent 442. Simlar such initial
the élosdated ¢6mta@pirSUDS iA€iedih® wheteinaderce BN isAfmbari@by théXonnector
exanpl e, be made (e.g., simultaneously) by and between

bladeN@1TORREGIWRkd-RlcAg 8urkat0 844 bl the sidnfdd sxhelt meca%klﬁglgaﬁb%ﬂnua
contact pin 106 (FIG 17), by and between the

equil ARMESoSite RARDE fokdolil* (Fbelmpdrfad 18R Rt %@@Iﬁd (FIG. 17),
contact pin 114 (FIG 17), and by and between th

ovelORME GlRElofd iR dR e%%§ce(§ Ednfaot ﬂuz )} I?Qﬁid LREng R @Bﬂﬁe@ gxtent 442 of
contact pin 118 (FIG 17) referring to F 20,

the él&?gafé@ Q&ﬁ&tt 8k 13 %jﬁ)ta}e? Ji%eﬁgclt g‘i’)wg\)/ar& %‘J’tiv@ HEde h&lsin V\Jﬁ gﬁg?g?he

upon the el ongated contact pin 112, including

conﬁelaﬁ‘)r EQ&&?IE'(FKL‘E Wa]znﬂ% S‘Y ggtgd GNP 15%2 BA\% vg:(g f}]:%ative to

FIG 17) to t upwar cing sur ace

eac}fs(gtf?cg'g gﬁr%jcfe %’-@ﬁr p(gﬂte{(]:t g‘e]t% %EE%J Sa; Qeﬁomggrr Ba{sVMeéxbrPglat%med

reaction for ce conné
g géé%éa?&ﬁ%&ﬁﬁ‘f??%*‘b T
nov e G 0 Mok B PR *ﬁ?@élg%ts& a2
n as&n&whgorgw Z50ist hE Patod YEGRE Er g PerS e, higheron e
upward-facing surface 446 than the point 1800 (FIG. 18)). Similar instances of such surface-
to-surface sliding contact may, for example, be being maintained by and between the
connector blade 1704 (FIG. 17) and the elongated contact pin 104 (FIG. 17), by and between
the connector blade 1708 (FIG. 17) and the elongated contact pin 108 (FIG. 17), and by and
between the connector blade 1716 (FIG. 17) and the elongated contact pin 116 (FIG. 17).

Still referring to FIG. 19, an initial instance of intimate physical contact may now

exist between the downward-facing surface 430 of the slanted extent 442 of the elongated
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the point 2000 in the side view of FIG 20) on the
upwar d-faci ng surface 446 of the el ongated contact pin
wa1@9nsr430 vicinity of a mddle portion of the mEN/S2009/042771
downward bend 170 (e.g., higher on the upward-facing
surface 446 than the point 1900 (FIG 19)). Simlar
such instances of surface-to-surface sliding contact
confgglpin { b andytheapwerd-faeing sprfage feft GEGi 1 efthe gloagaedyatergeappction
the connector blade 1704 (FIG 17) and the el ongated
elerg%ﬁ&@l% 3 ag_@gpl(xq:lﬁ@;'_). oq_t,hy do'ﬁywzgﬁ-(facg';g swefage 43A e Similar initial
connector blade 1708 (FIG 17) and the el ongat ed
instansas efsuctpiupfagayg syificecontaey magrigr dypmplecbeyeadede s simaltaneously)
connector blade 1716 (FIG 17) and the el ongated
by andibetaneen fhie nlongaded qont@ct piry )04 (BEG.dfipamd theelprigated 20¢rfich element
el ongated contact pin 112 has begun i npi ngi ng upon the
548f(Fiéx iShlbg aROB:tw &, the ¢longattd ngntadh eindliOB (IGE 0T)xad BR clangated
imparted by the slanted extent 442 to the
intecfpesat aheht S 2MFIG W) f acledby56d betfvedritbe ebmmagatcontact pin 1016 (FIG. 17)
i nterconnection el enent 556, causing a substantially
and elgpueddngatad inbpfaos elerent SAC (HIGNS)f108.CAs Bidwntio Fi& 19npanidagded
to the downward-facing surface 430 of the el ongated
alonpointaaiat pash of ekledsionefned by thg engi&l @adct pin 1 freitself,angpdifdf
support elenent 584, and causing the el ongated support
conRbEIYOD nap 8é sdpbrated tfidheth®poithesflceict ( 804do thewWxinedfas int€rval
def ormati on based on the cantil ever-type support
190&r TRNGEIRAhcdfishich REREstcoh@ettal® oY &Lifldntd Q2D betweeR the same
| east some extent upwardly, and to at |east sone

willb$ldeBhssédBin pyater idtail bt i ve to the housing 102. The
el ongat ed contact pin 112 and the el ongated

i ntA%rsﬁ&ﬂnf?nquGofD Bl QRBYenreROl 708 Ay BONRe loShAlia¥All Q:arward
each other. Surface-to-surface contact between t

An ﬁnﬁﬁ?mstlaﬁ’éé@)‘f Slrfact B sPBENINBLI VBl R qle(c%mg:ctor GRM 1ﬂ@9H§the
di ng contact between the sane).

elon%%cfl 86tfeact ﬁnsi Y6 B@&arcglf’?ita?ﬁnt pLi) c?xac > UP 38(5 fa?.tng%ur@& QU6 of the

004 on t down I ng sur

elonggte@%&a%ﬂ?lﬁqgé ﬂﬁf Vlah@e <) gﬁ?@mﬁb@gmﬁ{e&%ﬁ%ﬁmﬂ déns

Ion O ant er on

sucl{i@ﬁamggnce% Qigsluﬁgce ! Iu%gc% %ﬁ?fgct %ﬁ?r}“o} A ma:{'d%q2 ( FI G

|nstances 0 to su agé

B, PR b b AR AP S R
o [ R S SRS S SRR B
R AT NG CR I A N W
and ]he elongate& contact pin 118 (FIG. 17).

Still referring to FIG. 20, the connector blade 1712 (FIG. 7) continues to impinge
upon the elongated contact pin 112, including wherein the force F1 imparted by the connector
blade 1712 (FIG. 17) to the upward-facing surface 446 of the elongated contact pin 112 has,
in concert with the reaction force F1° imparted to the connector blade 1712, increased in

magnitude, causing the slanted extent 442 of the elongated contact pin 112 to rotate or deflect
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el ongated interface elenent 560 (FIG 5) 108. Turning
now to FIG 21, the arrangenent 1702 may continue to

worowe/1348@l |y rearwardly to a final position apopusived/ 042771
el ongated contact pins of the arrangenent 103 (FI G
1). More particularly, the connector blade 1712 (FI G

.7), continues to inpinge upon the elongated contact

S““pg”ﬁhe.'[ flownyaid relaive @0% Bousing 10Revhesrin eoreppanding syréage-bysurface
the connector blade 1712 to the upward-facing surface

confpgighag pecoriingly mAvasPnesagain: nap ocderingiahe penisX¥d2 Groinclding with
further in magnitude together with the reaction force

the ppint 2008 irsthe side hiewslf BKi.€0) exthe npwatd-facolg sutfecedionfythe eldngated
contact pin 112 to rotate or deflect still further

conthotwina f Hinrelicnityvd atngddl gorkion sf thgmad 2iowwhvenddiemd 170 (e.g., higher
correspondi ng surface-to-surface contact has noved

on theapwyrd-fimimgosodane i 6 thaathetpont pAIONFIG80R. Simitaheuch instances of
upwar d-faci ng surface 446 of the el ongated contact pin

surfade2totsnrfadealiding tomtdcymaf, fordeaandplpciertesiy nexitaindd Wfant between the
mai n downward bend 170 thereof. The el ongat ed cont act

confidcror blede ( FI4GFIG. )1 7randttheel@zated codt pigd 04 PRIG. 1 1)Eby and between
el ongated i nterconnection el enment 556 (FIG 20),

the taiibatel bigleiies @G, 1) hat e clon@itedsomadtirel 08 (BIRWN), and by and
inparted to the upward-facing surface 564 (FIG 20) of

betwdea 118 @AgKRI0R Blatld) | EGEPIT € Bf 4n@ eI IFRIBE cSrofet ﬁaa 16 (FIG. 17).
increased still further in magnitude together wth the

COTASRRORNM MG, 16 aklABatt iRl AR 1 BRRBE A ingH8WPdn th
causi ng the elongatedggupporf %Ienent é%% %éwgi%ggfltg

flexivh BEE 400, ifd@fdirRGiheddit & Forfdt D GhpattRVBY ik ¥1aRBd extent 442 to the
rearwardly relative to the housing 102, wherein

upweRI- {2613 P SR BlcB 96 SHh A SighRa S ERREHR @%ﬂféﬁt 38S:.00¥ L4 yet

agal n, now occurring In a vicinity of an upper portion

sub%%néitaig‘g?(gj%?ﬁg I%g%c%ﬁé Fe%tioﬁi‘e}’grgg F2ti ﬁ% %&Hg@&%ﬁe &%Rﬁp&igglln E

er ont ownwar acl ng surface

surf&é&%ﬁo%hﬁ% QBhgeItedZ&Qt%Ft(AJgA FIZI, Igg%rédmif%%yg%%d lr?g)ﬁlé QFI%’Fedgtf)pport

such surface-to-sur e s ng

o SHESBL g BB AP DDA GRS S MBS0
s AESAGEn ELETEAbe R, B By BB R
ol B AP Sr ,os 1 BRT o S0 RERLERT i
N A TEAL TR R RS - M-
556 ih%i rrr1] eeg reLig)t%g tct> Qa%h %‘lh(e)rr.] gS%trfeelge-to-surface contact between the same,
however, has been maintained (e.g., continuous sliding contact between the same). Such
surface-to-surface contact may now occur at a point 2004 on the downward-facing surface
130 of the elongated contact pin 112 in a vicinity of a middle portion of the slanted extent
442 (e.g., higher on the downward-facing surface 130 than the point 1902 (FIG. 19)). Similar
instances of such surface-to-surface sliding contact may, for example, be being maintained by

and between the elongated contact pin 104 (FIG. 17) and the elongated interface element 548
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connector pin 110, including wherein a force F3 is
i nparted by the connector blade 1710 to the
wapwansids@ci ng surface 446 of the slanted extePeT/U8D0w642771
t he el ongated connector pin 110, causing a
substantially equal and opposite force F3' to be
inmparted to the connector blade 1710, overconi ng
(FI%P& yzrad betveemthe plongpitdsanagimin H48 (51G 171and t%f’n‘ﬂ(’ftgéﬁé gy face
the sl anted extent 442 of the el ongated contact pin
elemepy S§%(FGt v anchly andibriaicen the wloneates Goatagitnin E0164Fh é7) and the
housi ng 102. The connector bl ade 1710 and the
clongatsd dngeréage elemertS60 (illy. D11P8have noved rel ative to each
ot her. Surface-to-surface contact between the sane,
howewng ndvaty feedl, theiarrergement 1762 qay codmié iouneys asiallyli ng
contact between the sane). Such surface-to-surface
rearpordlniota firalpesitiontivaltheclangeatad ceatact pies pidhharrangOdend h0x (éG. 1).
upwar d-faci ng surface 446 of the el ongated contact pin
MoreJ@rticnlatipehe/¢onneritdrpladé 171ReFI(p e reomtstueetoti|pingofipon hige
mai n downward bend 172 thereof. (Simlar instances of
elorgaeh catadt aimd- 2,.andudifigekersih ittehi foge €0 ivhgacted bathe charector blade
exanpl e, be being nmaintai ned by and between the
1712 anthe apwardfhcirgbesuifdddi46 bf Ge sihiftpd eteht dhEhaslimongaddestill further in
contact pin 106 (FIG 17), by and between the
maghitodeetogalier blitadie: réatlidn {drde@ 1’ lcdhsim e lngtedd:x@sn@ a4 206 the
contact pin 114 (FIG 17), and by and between the

elorzafRd e6itat pial 1ag € rbadebor dEM&at stillFfurtRdtdoivhRargk@neat&the housing
contact pin 118 (FIG 17). The el ongated contact pin

102; 1&&raa30ﬂrd§?¢rmg@ckutfmrtoismcé beddph® Bd 486h, nbW et inkat the

wherein a force F4 is inparted by the slanted extent

poirt48006n thé &p \ﬁdr@-%ﬂ%%drfé&rméﬁ th@bl@néal&i (%Qta&tgb% 112 in the vicinity

upwar d-faci ng surface 564 of the el ongate

oftlﬁerﬂpﬁé%gtr@(%’c MhELEHRBNVnwad befPUD G %H@a&?ga{eu %!)Ata/ct pin
equal and opposite reaction force F4' to be inpart

12t(F’1d bfed#xﬁ%b‘é@& ﬂhﬂlr?g%' h BHED ofieh: a(iéﬁ@rcgﬁrﬁt:ﬂ& e'iér@é?ﬁ e (FIG 20),

extent 442, overcom g a pr Int ongat e

mcl&cfm%?fglﬁ%relglégﬂ%g npg%araég/dshWﬁfél@%égng th%lugal%t a@%ﬂﬁ’ﬁé’é d64
(F Iéj %f()?gﬂﬁé élgﬁkagﬂ%ﬁgrc%e&n)? fe%%lL% s\t mEl)éQs%g%ﬂpﬁj%ér in

arrangenent” wt respec hous
maglnﬁ?cg t?gc"e?téﬁg Fv\;\?tgt}h rhtorrgs{f)%% Qéacti%n ?cgrﬁe (nf,)| argtsltyfgtéﬁ,r%agslng the

D A S A
rearggr%l& rehgw‘s@ é SeLﬁofu?i%ge 162 w%grre{nac%reres%grrl] H%gc stur aget-tvc\)%ugace contact has
moved yet again, now occurring in a vicinity of an upper portion of the slanted extent 442 of
the elongated contact pin 112 (e.g., higher on the downward-facing surface 130 than the point
2004 (FIG. 20)). Similar instances of such surface-to-surface sliding contact may, for

example, be being maintained by and between the elongated contact pin 104 (FIG. 17) and

the elongated interface element 548 (FIG. 5), by and between the elongated contact pin 108
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has been nmaintained (e.g., continuous sliding contact
bet ween the sane). Such surface-tosurface contact may

wWooM908T@Er at a point 2100 on the downwar d- f acPeyUS2009/042771
surface 130 of the elongated contact pin 110 in a
vicinity of an upper portion of the slanted extent 442

gher on the downward-facing surface 130 than

(F I?gh]e'g pesl tli@ elrswd(lmie@ce EmentSiSA(FI&: S) rand & eedbasveenlach
surface-to-surface sliding contact may, for exanple,

elonpated epifect i 19 &(IHEd1 Dyndihd elpagaisskintetthes ebdnmnty30lIG. 5).
contact pin 106 (FIG 17) and the elongated interface
el dtidnefesB@ t¢ FIGG215he cdoyectmdlade fl Wehans irgingsld opgathe dlongated
contact pin 114 (FIG 17) and the elongated interface

congé¢cgarmitt | 1958 clafinGwherein,a fared FBys isnpelrtdsldtyvieconhéugor blade 1710 to
el ongated contact pin 1018 (FIG 17) and the el ongated

the upward flmoe seifereldt obhi2 slaftbGext&) 44 Dsf thheongaied cbinecto2din 110,
as neasured along the axial path of extension defined

caufiyg & hibsehttailg ated acboppagite fpceiFL 1@ be infpartpdionhe @hnibhdé
2100 (which for present purposes is considered to

1716, ppermimtaepréoqis ithel etohgatbd eonpot pih 106, a6@EHusial tHQlawRe Bxtent
the el ongated contact pin 112 (FIG 5) and the

442eif die@iingsted SUn€ICAIA N BT loiroEte @ BERBE donAGhrd FBMtiREO the housing
separated fromthe point of contact 1802 to the extent

1020 Th@BorinBdt& Bladle 12 10z2hd (N @6iihRd Bénth® ?ﬁitl 1088l RdVed rdpARE
the el ongated contact pin 112 and the el ongat ed

each Hh&! CAARRGHIs@Pace bR berwed RAMNMINFRNED hisS)cat 1'n¥1ﬁta§n9d
each other, the interval 2102 is shorter than t

(e. g' Bérﬁfn‘d@ds sﬂt@igé cédtdcEoetsh - thfs%ni%f aQkh @ﬁjrfa%la %‘%rfa@@ccﬁt‘a‘cﬂha

of extension defined b he el ongate ont act pin

everiltw}y dchg aP@ib BbinP{804 Q7 Et@q%wg&iolg 1H?Q/urﬂ§e §l%g(? rtl?ete?&ﬁ];tgg Egnltact

the point of contact 1804 to the extent an 1 nterva

pin ?ﬂ(ﬂﬂ 'thev\ﬁcqﬁ%} & tf'?é adﬁgﬁ’%ﬁ t biﬂ[llé 1¥1 . ?fgwguja%e&l ?ﬂqg%trgoq

contact pin 11 ongat e erconnec

B R i
mau?}gﬂtec!: b é”deo %\?eeh h{e%?ﬁr{egtg Poladt 1706 ggbd gﬁ 2 Vae eﬁongeﬂ%f crotntact pin

s and modu Sin ac
ALY énzi SR csnn%é‘ilaiﬁ AR B8 e s Ghgnier
pin ORI 1RE *bThr B DshibeRaf b SPeFhis it i<€l% s igpged
contacn[ pin Pl% (P dj.q7%202 ey be,

The elongated contact pin 110 has impinged upon the flexible PCB 400, including
wherein a force F4 is imparted by the slanted extent 442 of the elongated contact pin 110 to
the upward-facing surface 564 of the elongated interconnection element 554, causing a
substantially equal and opposite reaction force F4’ to be imparted to the downward-facing
surface 430 of the slanted extent 442, overcoming a preload in the elongated support element
582, and causing the elongated support element 582 to rotate or deflect (e.g., via elastic

deformation based on the cantilever-type support arrangement with respect to the housing
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for exanple, an RJ45-type plug. The nodul ar jack 2200
may i nclude a jack housing 2210 and an instance of the
w0 n®ens74sevi ce 100 of FIG 1, wherein the | atteeT/Os3009e2771
secured in the jack housing 2210. The el ongat ed
contact pins of the arrangenent 103 of the insert
devi ce 100 may be configured and adapted to interact
102)tq 44 leagisprag peerd ivayard binerlcie 8t leasbsnmerexibnt igarsordharelefivgite the
t he glu 2202 so as to allow the plug 2202 to mate
hougiing 03 hherplnugited cqniaskpin 20Dargrie ¢longatet! insercomaeonietsment 554
system 2204. The jack housing 2210 nmay be nounted to
have e v@OBlafig0® ca¢hnahand Swrdacatie swefape ¢dnéact pegvegen tihesaine choh@der,
may be electrically connected to the PCB 2208. For
has dgeanmmistainedhe. garcontinuabs sidihg cFiitdct ptvGn thy sapfe)t Bech surface-to-
el ongated contact pins of the arrangenent 103 nay be
surfetesmhtactasdy nowaredumae e haini 218D by ttealowewh@dading sunfacdPIBB of the
2208. The PCB 2208 mmy contain signal transm ssion
eloriga@d esntaun findr 0 @x4 viainitp ufdn upgerqottiviiolf the sfadted extent 442 (e.g.,
re-bal ancing signals. Signals may transfer fromthe

higiabh the A8@Awaddadiny @rfadtel 30RiEAe shantilees F06. 18).asidier Phtues
2202, and fromthe insert device 100 to the PCB 2208

of suéhasutfhie-16lsoMiga sBdng ettREhaR it ex@hplt,nR b@ingh@hﬂtéiuedlﬂ}%nd
The signals may be transferred fromthe PCB 2208 to

betvdes el dngiked b SRACAFIRTOHIFIGOM) AR fhe CloRkat&) inB et sMenNs50

t
are connected to a second cable 2214 (e.g., a second

(FIGJTY, 2Rk 8dtwebl iy cloREmRldbhg pih A48 17 Unaficad6he@RE interface
transfer through the insert device 100. Referring to

eleridn558 %1@.25& b0 058 inG o8Nl ORREALd BRta&lpid A sﬁmﬁ YO Al Bhe
900, 902, 904, 906, 1000, 1002 1004, fb06, 200,

elor%g&ggint&?agélclel%g&@@?’3@.05). 1302, 1304, 1306, 150.0’ 1502,
504, 1506, 1600, 1602, 1604, and 1608 to deliver an

RGO OPLEk: A SOTIEREILL b R

100 IS Wt
coSRE LA PRS2 8 oL TR RREG LR g

cnd 50 G505 488 5081 08 B0 B
12388 ) Y SO SRR S0P SO PR
or SRR TR o PR SRR g P AL B8
elon%?tgé( Fcﬁagz}%wzx lilgar% tﬁg glgrilgca?eld ilg:tgrrcrgrrynréict?o%teile%]en%§6t]1a511912 moved
relative to each other, the interval 2102 is shorter than the interval 1904 (FIG. 19). As
measured along the axial path of extension defined by the elongated contact pin 110, the
point of contact 2100 may be separated from the point of contact 1804 to the extent of an
interval 2104, wherein at least partially based the elongated contact pin 110 and the elongated
interconnection element 554 having moved relative to each other, the interval 2104 is shorter

than the interval 1808 (FIG. 19).
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ends 710 (FIG 7) of the elongated contact pins 104,
106, 108, 110, 112, 114, 116, and 118 may be
w@oengilsesed i n sizing, positioning, and ot her w&BUS2009/042771
configuring the conductors 900, 902, 904, 906, 1000,
1002, 1004, 1006, 1200, 1202, 1204, 1206, 1300, 1302,
13 4, 1306, 1500, 1502, 1504, 1506, 1600, 1602, 1604,
1559 22 Sﬁisfé?é“tadl%?ff xempleRdnsedidewicssiand sedeladiaghy in
reason of the plug/jack interconnection. The sga0|n
acc fial%Oﬁ &l@ﬂbwaie@cﬁ@&wracﬁ pedydar jagh 22000 d a pyg, 2294 fprmp1 2,
14, 116, and 118, e.g., at the proximal end 122, may
Conb@t@@ pstermeeP 04 dorzpassing sEnals diomea gsbledAd tla pintpgsiralikboard
noi se. Thus, for exanple, in the upper plurality, the
(PCEH) 3208 Chhe Isehlovsidle mayebeefon exgantpisd 2 EidRtcable, apil e plups?28R hay be,
112 may be about 0.190 inch, between the el ongated
for exsApigs n Ri4dstypeltug iEhe o@iutejack 22 endyrinedengadk lougs92210
0. 060 inches, and between the el ongated contact pins
and 0 $nstance df0ke inseyt dseica beuef KIG11, iwhetein the lattbrendydwesecured in the
plurality, the distance between the el ongated contact
Jackphausing 231 OarTtie ¢lbdgatalcob@ctaouwi tHe.atrangealent 198 tofehe inseh device
el ongated contact pins 114 and 110 may range from
100aimyte cOnfiEne:dtand 8d4p6d to mtdies withnokrdspéntegrrohtacs ebedugal ed
contact pins 110 and 106 nmay be about 0.190 inch. The
assatiasddarithethdplug @202 solae toperthepidg b2oaes mateuritd thé mesulfjack
el ongated contact pins nmay be at |east about 0.1 inch.
2207 bandsfoarn ti@RQRIERtIén yB¥mP04e to reduce the pair to pair
noi se, which may be introduced to the system by the
Tl AhEjatk ROGEB/221 Phbgbe AOMAEH BHREFCE M 03IBclulilg FRERRIBE Y
enbodi nents of the present disclosure, the e?ongated

inse€1QaYid€ 1 000h&YSbeldittricdBBeonhdeted 187 Pt@ﬂ@)@ F&eexlaﬂ)ﬂf‘erthe proximal

plurality may be designated ring R e., hegative

endYPIOL@ES 7 bAMS %ﬁ@&é&%mﬁ&l sloff Yhe %HgnBéeHx%nteﬂOQ RAHE glectrlcally
contact pins 106, 110, 1 4 and the upper

and Rlcbalcafly cdRBYctdo %SPCQJ“@}O@C’ Thé PCB 2264 m%r %0 onB@dikday e

vol tage transm ssion) polarity. For cat egory 5e

tranﬁﬁ‘igs@l - COMRNG C Hgﬂ\@gbﬁ&&ﬁt %rsfg-bmcu%%éénglglgﬁqil Elay

mai nl'y between el on con act pI ns

tranﬁ@tdfrcm'ﬂre c?lgg 2566%35 uHS‘YM%”Jis@Q d%éellg)ﬁ vrg%é @g%bas We om the

tween el ongated contact pIns |
‘“S@ﬁ'dﬁ‘fé,‘g%@% SRTTEP Ty e L P AT

mgang may be transferred from the PCB 2208 to insulation displacement contacts (IDC’s)
2212 which are connected to a second cable 2214 (e.g., a second UTP cable), thus completing
the data interface and transfer through the insert device 100.

Referring to FIGS. 1-22, the design and operation of the conductors 900, 902, 904,
906, 1000, 1002, 1004, 1006, 1200, 1202, 1204, 1206, 1300, 1302, 1304, 1306, 1500, 1502,
1504, 1506, 1600, 1602, 1604, and 1608 to deliver an appropriate level of compensation to
the insert device 100 (FIG. 1) is within the skill level of ordinary practitioners in the field.
The capacitive contributions from conductors 900, 902, 904, 906, 1000, 1002, 1004, 1006,
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electrically short in reference to the wavel engths up

to 500MHz. By positioning the capacitance structures,
we@2@9/1314be conductors 900, 902, 904, 906, 1200PCTWRSRN9/042771

1204, 1206, 1500, 1502, 1504, and 1506 and their

mrror sets 1000, 1002, 1004, 1006, 1300, 1302, 1304,

1306, 1600, 1602, 1604, and 1608 for exanple, in close
1208; 130211204, 1266.t1380.980% d 8040113460 E500r 53Xt HI0K. 1566.51600.t1882, 1604,

of fset regions are reduced. Re-bal ancing the origina
anddlioBheey bodalansed with pibenrompensstigurrahtribstobrestociatet ivathdle dyprall

using a signal of opposite polarity than the
designjagd pperatieg ofitie presaitly disklosedanodeienjmpkse  Thas fapkamplk, any

poi nt for creation of a rebal ancing signal may be
compiendation genrated b e PCBf (nothsbown)iis electries toromunib@mawsth tisugrbximal

a point may provide substantially equival ent magnitude
endafth (FHASR of the elvegaed @htael pimsalgat 106210801 e 1 12 ¢i4Hn]6,and hp

ot her things. The disclosed insert devices, including
mablot congitlertd imsiziig, pasitionmg) and @therviey/¢oné giriig, theddoRductors 900, 902,

particul arly advant ageous and effective in satisfying
90409062 0o 20Rj M4} 1006, 1desinez] 1RO 206, 1 Y00, BN gRUEDE06, 1500,

contact pins 104, 106, 108, 110, 112, 114, 116, and/or

1502, 118 04EN5 0661 6@ 1602811604, aid F08E6lad 1B offsdT@MRIse ot @l 6§ reason
unwant ed noi se via coupling in ElA RJ45 T568B havi ng

of tisd iR inprdt@ng@sA t i ons 1, 2, 3, 4, 5, 6, 7, 8,
particularly as conpared to standard RJ45 nodul ar

| NIBE bfacink o heleRABAE] QRtabtbistMANE R 1 4301 fE 1 HENES, At 6, %Hd 118,
is achieved, in part, by reducing the dedreé to which

c.g.l R 6308 Al 220 RIHHakNEGd 3 a@t@ﬂfnﬂh&@bétéﬁia?&@ﬁﬁlk noise.
orientation as compared to standard RJ45 nodul ar

Thub N5 Riple RIROGFEN AR, GO8EEhE! Uaawe@ﬁ tﬂe'aﬁmgagﬂ%%@%ﬂm 16

unct|onai|ty associatéd wth the el ongated contac

andﬁ'lf‘ﬁ*na}géabo%tl 19011;‘1 bé@gen]tillge gfl awa% a%nsml f0t8 A%Xnge
o8tseed ool AT

only occur en t é insert

fronFatoubd. 85 -g%%ﬁl ?1 ?rﬂf'l%tvpée}fgrr e?c[ gatec} contatchpms 108 and 104 Tay

struct ura ySI m orrpara ositions

be aBout 9.1 1ﬁch gn th@: IO\Zertp‘clsur%lﬂy,Eﬁ?~I dlstar%fe bEtweFx} %Eﬁ]%n%agéé gontact §3ér}st1 18

corresponail ng con res

and (ii?ly Jt'n%f bd gl)%{lt (51 ??’nch q) NE’)X-E g L:fXdT ongaf:t %%% Pﬁg ? %,d 1Jpy range

etk W S

be agout %%0 mcﬁ n’;l)'lle g"lsta le Ibgt%/een the IDlpper and lower pluralities of elongated

contact pins may be at least about 0.1 inch. This arrangement may serve to reduce the pair to
pair noise, which may be introduced to the system by the TIA/EIA T568B/A plug, among
other things.

In exemplary embodiments of the present disclosure, the elongated contact pins 104,
108, 112, and 116 of the lower plurality may be designated ring R’ (i.e., negative voltage
transmission) polarity and the elongated contact pins 106, 110, 114, and 118 of the upper
plurality may be designated tip T" (i.e., positive voltage transmission) polarity. For TS68B

66



10

15

20

| ead frames associated with central pairs 1 and 3, as
well as the other pairs 2 and 4 in the RJ45 plug. The
webk@ngatsed contact pins may be generally el ectPCT/EE1099/042771
short (e.g., approximately less than 0.27 inches in
Iength) whi ch may serve to reduce the negative noise
I|n %@ reduci ng the parallelismof the adjacent
Ca‘%f’ %Cﬁ‘flaﬁ JUERELCT: @H%}t?ﬁ’gmﬁ% &naybg ingduceganaiyly petwserpgiengated
that could contain further coupling circuitry. The
conggicRies W& pldsi 1% vrd Hdi and nainer unwanred nejses ofay bR éntiodvegd betteen
negati ve noi se coupling of the elongated contact pins
elorrgﬁgﬁd wRrFRct ains 4 handaNe pavel as drengatadreoniashping 116rantilf®,
whi ch allows optinmal reduction for |ower capacitive
andlengatgd conject pigs P04 hep, 19%hd 16.diBi 4t | Iénandfor tl h@mgypbé t
signals may provide, inter alia, an enhanced | ow noise
elecgicalle ghorti ig raferdude 4o th wasélengtifsaip thp @PMVISp dydpositioning the
t el ecommuni cati on connecting hardware systens. The end
capgcgigngetstragiyred €.ga thedodumtors 909902, Sy Poe 120001 202232040806, 1500,
NEXT, FEXT and i npedance within its wire pairs. Insert
1502ieD4 esd j| Akend fil@idrmicat et @06,01002,104,d004) &3¢, €3en1304, 1306,
di scl osure may be effective to reduce the differentia
1600,di682 lichphund VeS8t fagexamale) ia cRisgprakintity tathelse@sd offthd drysstalk
percent. This reduction and controlled conpensation Xc
noisa) th@offidedreigions frd uaiutg. Reebalkadihg thg oRGWEIsighdN Anh&A the noise
Crosstal k (PSANEXT). By reducing the NEXT noise, the
signdli is 6¢sDsshikvey By el d@gﬂ&D@Eopﬁbﬁt@ pblafiyaRantthCordd Mg ndife signal.
coupling energy that has the potential to radi ate upon

For @kl a 6ptimdl ipbigit foP &AM bf b AsballRGAg {iBRImh bt RRNiELA 1nches

568-B. 2-10 docunent) is a new noi se paraneter that has

of ttR noisBcie@BbnTBEGhSR shAHidik MR bhrdvife s%%ﬁﬁllﬂ%@@ﬁ lagnitude
signal transm ssion over copper cabling.'The extent to

and s@tb th®6ridifd BE4ale ﬁ&%e iSn %ﬁ%ﬁ%%ehﬂﬁ@s the d?s@fo?é'd (et

and/ or the extent o he I aterval 2104 i1s

devéaoanﬁHmE Rahdk hl%lté(ﬂto%e ﬁ’}éert]d%%e %Wé{re é)gﬂircglﬁﬁ_\,m E(?vgnta%eig])us and

reduction in the axial length o ['ectritca

effe&%%&ﬂsi@n@%ﬁjﬁ oa%fl nglt}ﬁsccliersij&%roﬂf?ﬁt?e (e.g., t he

pi n/ inte ace and the circuitry enbodi ed by the

fl Eﬁh%t@d&’ﬁﬁca@x? s {0Rr 162 '1[191?‘?%&”118 "ﬁ)%”m{) o or

suc ectric noi se. *accordance Wit Pent s
SEREITC N T R
having standard plug positions 1, 2, 3, 4, 5, 6, 7, 8, particularly as compared to standard RJ45
modular inserts. This reduction in unwanted noise generation is achieved, in part, by
reducing the degree to which lead frame are maintained in a parallel/adjacent orientation as
compared to standard RJ45 modular inserts.

Engagement and energizing of the compensation functionality associated with the
elongated contact pins 106, 110, 114, and 118 of the upper plurality may only occur when the

insert device 100 is mated with an EIA RJ45 T568B standard plug (or structurally
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pi n/ bl ade interface associated with the el ongated
contact pins 106, 110, 114, and 118 of the | ower
w@bkwpabissy may be achi eved having an extent ofPEr/US®a%042771
about .030 inches (e.g., an extent falling in a range
of between about .040 inches and about .045 inches),
..and/or a corresponding redyction _in. the axial |ength
Slmg?f%aﬁlpéﬁa@&v[ﬁgwﬁg B%?tr?%s L S hd DIWSH 1 £d 8°FURIE LY Ace
assogiated with the el ongated contact pins 104, 108,
corrg§pondigg §oMaLE of the upper plurality nmay be achi eved
havi ng an extent of at |east about .030 inches %p.g., )
an &% eahiesylngy brpn ipser dedipgybatdms loaenEX Tabo¥t andigpedance in
i nches and _about . 045 inches). Such reductions in the
certaigivwgre naish gthe reducipreeftamajeity hernssipdlynciseinay, far e¥aneme oequr by
nore of a plurality of factors during the plug/jack
compiipgyyfisenoahleacacianed seiongviBuindirest andi die¢tetinplsovelingiie tie
and horizontal notion of the flexible PCB 400 relative
lead fgamas @sseeiatss mdfh tormral paisdrandd, 3siwed ax thaother paisgl aad driethe,
and/ or nodul ar contact bl ade internal alignnent that
RJ4gwipgoccur during plug/jack mating. Referring now to
FIGS. 1, 4, 5, 17, 18 and 21, in accordance with
enfibdelvegtsl mhtatttpinspraysenendilyclasicaky shatt (ap., apprdxiahtely
position (e.g., an "at rest" position absent any
lessritgetni iy ipdhegyin(length), wisish siapwanve to réduaShe fegatitk #hjise camlingiby
upon initial contact with mati ng connector blades of a
redyslingghd @ralelisnasf thé adjscentvictinGwird 8)d feducig th®signal Hdlayd to a PCB
mat i ng connecti on bei ng established), respective
thaticowltl anva#is fiathepdoypligdircGiof! a6é addve pbsieadbie%hd ted@Sion of the
bet ween the el ongated contact pins 104, 108, 112, and
unwhied sdgatiVtendikRREliplink BF Ak lefoyigadtittohiaer R BSPGRE fYstantially the
el ongated i nterconnection el enents 548, 552, 556, an

sam® &dmeht it fighef WESh Bl vsREBmANRduchibh fof 1dwRe cphaneadnddnductive
contact pins 106, 110, 114, and 118 of the | ower

coupling! ahé EombTmioR 8f e st sigRdls M8RBlovidBl bRl MiPEhhah&aldw

isolated (e.g., separated by a spatial gap) fromthe

. i t i | .
oS AEAEE IR SRORLT L QPR SR 30

systéhd, afeHE _Fletsulm){{ P]é;a i géﬁﬁ?ﬁiﬁ’&ﬁ(&ﬁc@ﬁlatl h%?ﬁ)%vg%: ?Iﬁ%;rgﬁEﬁ ah

may facilitate evel opnent of a co ani ca

imodBsaufi® g that at the final assenbled
lmppos?tiéﬁ g%%&iH%% FIGS. 17 and 21, the el ongated

ig s\j?\r;f PTV@%@/facl}sot%bri%ageggféogﬁ%g%téojt% ;Er%gé%%cggi%cﬁsldrge]f%agf’beaeﬁ?c&irve to

e at an u nnec

redu@: ﬁg %ﬁfe?’e%%é]’ no%SZ, QnGp‘ut 3‘0718% ragig g‘lghal %}Z :zlitzléasg' fYHJf)é' perg'ezlg'. 6Thi§a rrtleguction

and controlled compensation Xc also aid in reducing the cabling Power Sum Alien Crosstalk
(PSANEXT). By reducing the NEXT noise, the disclosed systems/methods also reduce the
amount of coupling energy that has the potential to radiate upon an adjacent line. PSANEXT
(as described in the EIA 568-B.2-10 document) is a new noise parameter that has a limited

margin requirement for proper 10GBASE-T signal transmission over copper cabling.
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1718 (e.g., for purposes of establishing and/or
mai ntai ning a respectively separate instance of
WO paoptrst480 physi cal contact between each corr espontuseg9/042771
pi n/ bl ade pair), and at an equal plane with the
el ongated interconnection el enents 548, 550, 552, 554,
556, 558, 560, and 562 %f.g., for purposes of
est H51eKER: A ghishdheoptenal F04insbagerahanghpisteryal 2l 07, and/or the
separate instance of intimate physical contact between
extenh Enwiish the SpeMdliZhef lsiskorer By e ipanvel)1 808 imay|repierspipsEguction
I n accordance with enbodi nents of the present
in thg aydgl (}ﬁglgﬁlé),f ag ﬁlggtri@a\}vgatb petigerea sogree af tlectiéal neiee (e.g., the pin/blade
. above-described respectively separate instances of
interfaed) red e piiguiicembodisd ache firaibleREB defor rdneiespdimdi ng
pin/element pair existing at the initial position
con{penggting fon stchtelecieise] noposInt dcomdaos with emhydimerts ofgthgpragent
(e.g., as shown in FIGS. 1 and 4), and/or upon initia
disdernteae tormispdndimg rédugtiandn decixal lehgth dés déctricappatigbdteccy.the
as shown in FIG 18) prior to a final mating
pin/blade extdrfachasbaiangl eidlt thb losgesd)contagtypifsu06,hian, e, smdahs asthe
to create a correspondi ng separate instance of direct
lowet goralityasdy beaohiened dating®am éxnak efxe laagabout AJ30ekched (e\ee lay extent
or in addition, one, two or nore, or all, of the
falliab v eradgsefitietyedn EiRmP OG0 indRdsyins SRAT BULIncRS), AP e of
i ntimate physical contact between each correspondi ng
corfebpdhéihg PeEtioRdh the @xibSIEAgNIPofdn lddRichIPath RtwdRR Helpi9Blade
(e.g., an "at rest" position absent any mating pl ug

intetfBeethssocRfedSH1MVIRe ¢lBndale@ontdct PRE 164, .108N42,Qhd Y POSY thdigpea !
contact with mating connector blades of a plug (e.qg.,

plu@BtyHWR abMlevel Bavidddn BidnPbf 4t Radt abbiRa)30MRNHENG.g., an extent
connection being established ) nmay further be such as

fall® iPd RUENST RFweeh RRUW0 3@ inkh & Gha' S uf 949inche\§}.. aSu‘i:fi‘feductions in
presence of an intervening |ayer or quantity of an

the ﬁiQQ$JéWﬁ!ei%trfcg?é{hg{;:iy\é??isyﬁgﬁ ro}'x@ln) m&re %FE Eﬁ%a‘i’i%ﬂ&‘ H¥rs during

separate 1 nstan rect electrica

o SR AL P R R R n
the rﬁT%{illglE §b§%)\9\ggl%tﬁ'@ itto 1?12: h&%kn tl'Oy,em&P[lt-:& @g% %—%}é]? 'dlisgI%celmelnE %nd/or

on In nt'1 mat'e “phy’si ca ¢
' ' t h tact pi t .
B, DAL FERUTLAAAS SR e B

ORI HIE8 LT B BHESERP I S o
b5l B 0 K5 SO BB ST gt s
(e. glr, 2% t%)?)}r’vv zrrlTP 19% ll'r%rrll& ZTC'), Qx?dyoriuggrll ilfllgtgll m?arcte \Iml‘gh rrrlxgtinagrE%grrl]etcto?EIades of
a plug (e.g., as shown in FIG. 18) prior to a final mating connection being established),
respective instances of physical contact may already exist as between the elongated contact
pins 104, 108, 112, and 116 of the upper plurality and the corresponding elongated
interconnection elements 548, 552, 556, and 560 of the flexible PCB 400, while the elongated

contact pins 106, 110, 114, and 118 of the lower plurality may be (e.g., at least initially)
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noti on between the contact pins and the
i nterconnection elenments is sufficient to establish
w@owb/18fi4eect el ectrical conmuni cation. Al t houghCT/i82009/042771
systens, apparatus and net hods have been descri bed
Wi th respect to exenplary enbodi nents herein, it is
t that nodifications, variations, chan es
Phyélﬁg‘? Ydlpo @ﬁ%@r&aéﬁ@m@ byedspaiéal ga) dropise @erfswn@wa@tongated
departing fromthe spirit or scope of the invention as
integFOpRGsLIEn Bgme e o et 26 32 (heAls iR GIBIY0. SuRlsan
present disclosure expressly enconpasses all such
arraRgRNant gy poedyantggaopsatilegsignsodis antjany &avdlitegse the development of a
enhancements. CLAIMS 1. An insert device for use in a
compaefrmachanigal dasigndenensurivairat 8l theyfinad assemblied gositivolshelvmig FIGS.
walls defining an interior space; a plurality of plug
17 dnd 2ér therelengsindtcantess pims A4, 6,081 10ebl3eti4, 1 1, bkl 18 will be at an
housi ng, including wherein at | east one plug interface
equelgipng eithglie plhgcqunentalbiadys 1704y 506, 1708 10d@ S 782, fl7 141716, and
| ength extent extending along a first axial path and
1718 €4.g.nfonpurposks ofdstabkshofgiaodiosmaihting v@tpetthelysdpsata instance of
first electrically conductive surface; and a reactance
intiraate physival cotiaogbeaveea asthanmespondingipib/biile b sindpeadrt dgahllptane
di sposed within the interior space of the housing and
wittoghe elabgagedtinteRtbnilcedet elamisOi4 8y BOUSR, 5530 586 IPE 3@ LA 56 (c.g.,
an electrical noise associated with signals conduct ed

for fypdsteofitktdblishitig @hd/aCRaif@MIMRGLSspattivie e flrats Blsiahdt of intimate
thereof, the reactance circuit further including a

phy§ital catidt Yet@ber ALIREGRENAGIE Q@ rRdRepliS, sn‘nﬁ‘l@inh'éﬂsp'g
wherein at | east one interconnection el enent t he

Pl i adcbidvndeRathefbodialchR@8 the pREGR BQCIE@@@ toh@ w8 UF §hé& or all, of
that includes a second electrically conductive

the %% a&%nbémgsrp@étﬁefyrigpalrzf@ﬁgtﬁnc‘é? yi 1ﬁ§m!1t§ p%gaﬁwnﬁclt RelRY Bach
the reactance circuit relative to the at | east one

corr@s!pHﬂdlhéllglﬁfefe%ﬁt &QQ&gﬁﬁg R ¥heShikidh ;J&me‘ﬂ fef S EHe e%’gecgsﬁ]tlogn

surf ace acr oss first reaction surtace a

abse‘m(é éging %ﬁltg' (ﬁg QSOJhE)@ﬁ Hﬁﬁ%‘sn g aﬁdo4)t z!fh%/ofr lu{)ght ﬁl)éf c%htaga{'iﬂi.e

nsert device 1s operable Lo pres

matl?:i? %&GQC'[SJ' B5des 'o? })lbé,[ geo%gb % : nvlﬂ Aa! f@éﬁorﬂ?% ﬁngltmatmg

rst electrica ve surf

conr?eg{i&{. l’;ellr?grletstaf)l?sh%)?%g)y Nfther be such as to create a corresponding separate

instance of direct electrical communication therebetween. Alternatively, or in addition, one,
two or more, or all, of the above-described respectively separate instances of intimate
physical contact between each corresponding pin/element pair existing at the initial position
(e.g., an “at rest” position absent any mating plug (e.g., as shown in FIGS. 1 and 4), and/or
upon initial contact with mating connector blades of a plug (e.g., as shown in FIG. 18) prior
to a final mating connection being established ) may further be such as to prevent or

otherwise preclude (e.g., via the presence of an intervening layer or quantity of an electrically

insulative material) a corresponding separate instance of direct electrical communication
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direct electrical communication between the reactance
circuit and the at | east one plug interface contact.
w@2009h&748nsert device of claim1l, wherein the PCIL/E$1009/042771
space of the housing includes a plurality of elongated
channel s, including wherein at |east one el ongated
Fannel o%ﬁthe plurallt¥ t hereof jincludes walls )
thergbqhaGRD; AV SAStSAT® SXRAMGS @Y $4sh [aers o dimentsymgaciyde wherein upon
enment of a corresponding instance of the first
a S“l?g%ﬁ? Friest PEFsiatiye moHen (e |S&%§$ mgtien i|Witichi intinate glawsical contact
contact. 3. The insert device of claim1l, wherein the
is majptaipedybetwernthe epmtachrintasd shenigtercaptegidenselements ava iftop their
el ongat ed channel s, including wherein at | east one
origgabeEACERPSEIRANISE comrespprsling tfthel finalmatingrposifion depiaidsin FIGS.
wal | s di nensi oned and adapted to receive and gui de a
17 angd dblrdieh digpct gleewical seponwdicatipniinevcamelly ofabtithed.adt kst sime
one interconnection el enent of the reactance circuit.
otheg exantpdesof seshtlattge o balinénteinay imclide whereieinn amhentpémttiaace
circuit is free floating with respect to the plug
motjontbetweair the comtacipins and the hgerpdnueaion tlgmetre issofficient to Biablish
i nsert device of claim4, wherein the reactance
suckedirecil¢ctiical coolapiréchtive nove rel ati ve to the plug
interface contacts of the plurality thereof in at
| eaddthowghehodysteine, apparbtucald mbthicals hiverbeert dBcrébet @lith respect to
hori zontal direction, or both. 6. The insert device of
exeraplatyrembpdivdeais dbmkint 1 és dppaeitalig odificfibn, vaSatfohe :@hanges and/or
floating with respect to the housing. 7. The insert

enhabhesthégs 0y 6 i8ade theretdMeth&lt depaitehg RACtha REiEt 6 ScEpdl If tHeS
adapted to nove relative to the housing in at |east

inve@fiéh &3fdefild byakd dppaded claRest iARBordinBE, MY ptker @fsbléﬁﬁ‘é ressly
direction, or both. 8. The insert device of clai n1f

encoMi}RERE Al &h\éh silddHichbnk, RRriS®RMS r&ﬂarfg@@&fdl’d? BniEdnRGR, acr oss
the first reaction surface al ong an axial direction
corresponding to the first axial path, the insert
devi ce operates to adjust an electrical distance al ong
the first axial path between a point of contact of the
reactance circuit with the at | east one plug interface
contact and a point of contact of the at |east one
plug interface with a correspondi ng i nstance of a jack
interface blade of a mating communi cati on pl ug.
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9. The insert device of claim8, wherein the insert
device is operable to adjust the electrical distance
w@bk@ng3ube first axial path at |east to an extRet/Usf00H042771
| east about .030 inches. 10. The insert device of
claim8, wherein the insert device is operable to
adj ust the electrical distance along the first axial
to an extent falling in a range of between about
. 040 inches and .045 inches.11. The insert device of
L. ¢l Amingrt depise &1 §sD asPMEURgaEfRdackeeastiisiigact i on
surface across the first reaction surface along an
axiadlouging imelufling weby ¢edispeadiimeriarepackie first axial path,
the insert device operates to one of foreshorten the
el eqdyrplisa ol plg intanfaee ednéasly mdvatef! withtresasdt & thp heusing, including
| engthen the electrical distance along the first axial
whepein bt lesst onpgtllg intePfaceToetagtrod Sietplwtaity tereof includésra first length
wherein the insert device is operable to nove the
exteni exg¢ndangchlae@dnd apblwth andalefiying @ fictichction ssidiack st Sicludes a
between a first position relative to each other in
firstvddctrivatiheonflunivt swfacefanihe reactance circuit to at
| east one of reduce and conpensate for the electrica
Noiaseactadcah@adhdlvdigedreasishca cbanicin thag @aitibildispostdd itve tHeo
each other in which the function of the reactance
intefibif sptidetof tiR Mdtisiheasitoperable & atl@gitme obftduenP entdneatd OF an
the electrical noise is activated. 13. The insert

elecl@¥] §fseQksoclaret Mith,sighhie widnctédngy B pRIEtintek@tt G6nthcks of the
operable to nove the first and second reaction

plurﬁlﬂtzftl%@&ﬁ thefeWBaite Sirduitl fGithedd @ludingd phehiay bV Rk @nfdebn
er in which the first and second electrically

clersRdHefubMe whdtelAg ?e'ist%@ u@ér@&ﬁnédtféﬁ‘ 'eie)ﬁeht%@ k}ﬁtp@lgfalit? t}ﬁreof
Second pOSItlon relative to each other in which

deﬁflésrassiéccﬁlﬁ%a%ﬁ&Pﬁgfa@é wgtifdigRb Lyecsmwdanfc&mﬁ&%%mee
in electrical communication wth each ot her )

' n%@x@elﬂj{ﬁé’ InSé&rt @ch%ll@(') a%le t%ﬁ)ﬁ/@ih@ réalaﬁnée'}:g’@ﬁﬁ re‘fja%Vé E)ethé &

oper able to naintain the first second reactli on
of t I
oA M L0

sur V#?r liﬁ’%%ﬁ a!??lt m?&n%gﬁg%omlggto tffé { 248l Pﬁh each other in

con elec I ca ‘conducti ve

Zuéjel% %Vﬁ% Cl%ré}éel 1 IhegtrS]dC}(/:lg {SyO- ICI%&F gt peI'SSS I%}Eegstglﬁoen %T]Cﬁtr 1C hl?y On?lﬁ}glVe

n. r .
surf{me agam%%j fsrst e?ecglca yagotnlch?ctlvg’ lSjur a%g \?v%h a force sufﬁCIent to preserve

direct electrical communication between the reactance circuit and the at least one plug
interface contact.

2. The insert device of claim 1, wherein the interior space of the housing includes a plurality
of elongated channels, including wherein at least one elongated channel of the plurality
thereof includes walls dimensioned and adapted to receive and guide a movement of a

corresponding instance of the first length extent of the at least one plug interface contact.
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di rect physical conmunication with each other. 15. The
insert device of claim1, wherein the insert device is

wWop@pakiie0 t o nove the first and second reacti OPCT/US2009/042771
surfaces between and anong a first position relative
to each other in which the first and second reaction
surfaces are physically isolated fromeach ot her,

3. hedbiel dswiss ofi imrle MAEERD dhet ipteBarchacstof Bt hiopsinghineldes ﬁ@lurahty
first and second reaction surfaces are in ]

of eifingated ehapadls dicludinrithsreimatilesst ane elongaiedehannebef theplurahey
first and second electrically conductive surfaces are

therepfdneludes aiallydimsadiened and gdgpted teoceditetrad guided mavemgng of a
position relative to each other in which the first and

corrggnopditg Mmsantd of thesay ehsi oas intereonhgrtioh elementeathe reactance circuit.
comrmuni cation with each other. 16. The insert device

4. fe indedtidavidg ofwlednd| wherbie theoesitange ¢irvolt imdiess fatingopid respect to
portion and a |l ower portion that cooperate to capture

the plng irserfppo cantdchseof tHeipdurality drefe@€e cont acts of the
plurality thereof. 17. The insert device of claiml1,

5. Tieanertnletibeofafaih dawherein ehepbastancdtisuft acelaptedtoandve relative to
i ncludes eight (8) plug interface contacts in a

the plug éntdrfacs tal@acardf dRgOIRIRY thdteofiin dt Basonoofthendgtial dikdedon, the
housi ng. 18. The insert device of claim1l, wherein the

axidl Be¢ioaaCairddtibd, of bgh.udes a flexible circuit board, and
wherein the reactance circuit includes capacitive

6. BleamRASYIEOSIBRAM M Rh&GOiR dieGtdckRcd awaltss e floBng WidkileBedt to
circuit board. 19. The insert device of claiml8,

the WiBm@I N the capacitive el ements include at |east one
of capacitive pad traces, capacitive plate traces, and

7. 'F}Qﬁﬁs"éfttdbﬁg‘e 6%%%1 Qi Qhér@h% rbdcBmEScirctR is alBfed BIRIVE relative to
device of claim1, wherein the reactance unit includes

the %Jsfn%'ﬁ?atfl%t otd %Pﬁx'étvbﬁiga tafteciios 3tﬁ<t, 28R oRLdned bifreckiSh, %? b,
to the at |east one plug interface contacts, the frane

8. Tl{%‘“iﬁ’s.reﬁ%ﬁl&é 8% 1edth 1! GRGEin ‘Bg @mﬁlgg {ﬁﬁ CaBhd xle%%si%h sk Q&ofé@l‘f’e first

a col spring t1or so pre Sin e second electrica

reactiof] %.Hﬁltcé Xlgn é‘” &t 811‘90%?1'1 @% s;&ﬂxﬁm% t§ &% fi ?Jt G Iil dJTa a*he ¥1’15611 device

con ctlve ace e I ns evi ce

opepﬁlﬂ:grt éc{]]usii ereef‘l%c%ﬁczcai %W%l? e%ﬂ)né tﬂe%gt%g%rc?a?l% {)et\%g% a ptohnt of (f‘ontact of

ance

the reac%g’&cc &R wMgthe QttlgarsI gn%eplucgqgtter ace cbntacg ané erl 355% c;f %8ntgcq bfBe

at least one plug interface with a corresponding instance of a jack interface blade of a mating
communication plug.

9. The insert device of claim 8, wherein the insert device is operable to adjust the electrical
distance along the first axial path at least to an extent of at least about .030 inches.

10. The insert device of claim 8, wherein the insert device is operable to adjust the electrical
distance along the first axial path to an extent falling in a range of between about .040 inches

and .045 inches.
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base securely nmounted with respect to the housing and
a plurality of flexible support elenents receiving

w@2wbilbaser -t ype support fromthe base and extRemUszH09/042771

outward therefrom each flexible support el enent being
operabl e to support an individual one of the at |east
one . i nterconnection el enent,22. The insert device of
11. ihgiinsers devicgnd cloim 8oubarcin brdlidiieshe seppnsh reactipe pisfage across the
terminates in a rounded distal tip, and wherein each
first ragftion eHifre e B axish direetion equzespayding |t<mhé figso prielppthethe insert
element is formbent to conformto a shape of the
device gpraeies teioge af foreshprigh thelpdecisplrdisignen aliong)the fiesk piplepath,
support elenment. 23. The insert device of claiml1l,
lengfkeartld qleotrivel dipteraetaloge Hiedwstiasiabpatr, abbash.t o nmove t he
reactance circuit relative to the at |east one plug
12. iThe énséradeviceoichon Lavhdramthe insart gemite ibyperzhlsiomgpve the first and
reactance circuit to rotate one of clockw se and
secadgheteicdlyomkdicsive sunfacedpovesea fict pdsgioatrelhtidast eawhethpt ing
interface contact is rotating the other of clockw se
whieinitie fmatidnesfehaaekominsecird@d to dilensi ans ef tedd@\vand eorapensdt@ionthe
1, wherein the insert device is operable to nove the
elecireabiicine Gedaattivatedtand & b@bnd/gsition tdi@ivato ¢aelstheiof evhjdhule
interface contact at least in part by causing the
fundtien of he eRcahdeitclit ot lehABAd Gtredueeitd alpeysatéFvehéleledirical
response to the at |east one plug interface contact
noisk ligdeGvadd. ng vertically dowward. 25. The insert device
of claim1, wherein the insert device is operable to

13. MRY ehséh@eviRIELRME €, Wiickdiniihk ifsetk a&vidtas btrdtero@ovk @RS lrst and
one pl ug interface contact at |east in part by causing

secdnl Seab @RCHAAES bEwesH first Sosfiieh ?élﬁw‘é & éa'cﬁ 8thkdin W@lmrtﬁjé f¥rst and
and rearward in response to the at |east one plug

secdnfl %I%Etil@é]@/ SAMkae su?ﬁ&éta}er@ecﬁfc'éﬁ}b Satbhdey tcd@é@@mrﬂsmg@relatwe
A ack assenbly, conprising: a jack housing defining a

to e&lhlé%ef ﬁl%lé’ﬁ 1o ﬁ?s@%ﬁﬁseccﬁﬁ@le@@wélﬁé%ﬁ&uc Gy §L§ﬁcé§%§e’ ih gf%@t?igal

wthin the jack housing, the I evi ce I ncludi ng

comﬂ&nkgéﬁF&nméﬁﬁb@&’ a plurality of plug interface

contacts nount with respect to the insert

14. The insert device of claim 1, wherein the insert device is operable to maintain the first
and second reaction surfaces in direct physical communication with each other while moving
the first and second reaction surfaces between a position relative to each other in which the
first and second electrically conductive surfaces are physically isolated from each other, and a
second position relative to each other in which the first and second reaction surfaces are in
direct physical communication with each other.

15. The insert device of claim 1, wherein the insert device is operable to move the first and
second reaction surfaces between and among a first position relative to each other in which
the first and second reaction surfaces are physically isolated from each other, a second
position relative to each other in which the first and second reaction surfaces are in direct
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housi ng, including wherein at | east one plug interface
contact of the plurality thereof includes a first
wo envgtibr4axt ent extending along a first axial petTUs2ede/ 042771
defining a first reaction surface that includes a
first electrically conductive surface; anda reactance
unit including a reactance circuit at |east parti al
phygical,sgmapnigption With q3eh otherdif e fissh ardseggndicfpstriel s‘ionﬁ‘@u“é}ﬁ?j
operable to _at |east one of reduce and conpensate for
Surfa?FSéreef‘é?CFrrceﬁy isplgted &omeseft ptheredndysi third Rqsijien raativg keieach edper in
by the plug interface contacts of the plurality
Whlﬁ%ﬁﬁéﬁt ang gegondgraaction susfaggsiaginteleciicglisemmunicptingi wigh egch other.
plurality of interconnection elenents, including
16. \ibherinsers deiticd efglsim dnwhdrein diedensieginlodesah spren porgipn erkka lower
plurality thereof defines a second reaction surface
portigiethaticaefieraiets captars@nh shppbe derilugdntesfacssnataes ofitke plurality
surface; wherein in response to a mating plug being
thereefeei ved in t he pl ug receiving space of the jack
housi ng, the insert device is operable to nove the
17. ridadisan devic afclaim 1y weheatin the at Badt bee pltg Ineafate @neacphcigdes
interface contact by sliding the second reaction
eighs (8)fpheinada@ssnthdiginfa sidet byr decdriadgensuit itackeashboengndafithe
axial direction corresponding to the first axial path,
housingl to press the second el ectrically conductive
surface against the first electrically conductive
18. Slthe fusser diidelofalafro l Oeheseih tHeGéRbcd whitIA@SRE ¥ Bexdble @Ftuit board,
el ectrical communi cation between the reactance circuit

and &/hereiBle facthiRR StrcdiBelMddd Yapabiios Eldments Rth&r¥ia cdfluctiv@ayers
jack assenbly of claim 25, wherein the reactance

of tid flesdid citchitboog floating with respect to the plug
interface contacts of the plurality thereof. 27. The

19. 186 knsar® 88NR! of cRfm €8, 3B eAbthe Mb‘ﬁ&ﬁb@el@rﬂ&xté’ ﬁé!ﬁ&@sﬂ §ast one of
circuit is adapted to nove relative to the plug

capécmv% L@R&eS, Q%a@ﬁﬁv@ plfe. t;aeg‘s mdLUaBAclltIv\é 1ﬁtgﬁf§ﬁ9£d {rfkedt

east one of the vertical direction axl a

20. FI% ﬁn%% i@icedirt \I\Eﬁﬁ h %er&ﬁﬁ th %a@tangeqmlt &%de?& h‘lalﬂé ?o? 'Igglp\értmg

clai m 25, erern e reactance circult

the lfela(g E @gcuw rF:thl\;eettcf @ﬁ%‘i letclg §B‘b\%ﬁ% ﬂ)‘?&fa'i:? %%%{sntg fl%l%e The

j ack assenbly of 2 react ance
incogéd’rz%(hll' L iegsr% gﬁl O& tc%rétﬁlgveer prl glangj? ¢ eceprltng f&r rs],ﬁ gr%gshllns I th second
elecnpcaflf gonﬁgctlvg sur a%é ilgalrfst L ﬁrs?electrlcally conductive surface.

21. The insert device of claim 1, wherein the reactance unit includes a frame for supporting
the reactance circuit relative to the at least one plug interface contacts, the frame including a
base securely mounted with respect to the housing and a plurality of flexible support elements
receiving cantilever-type support from the base and extending outward therefrom, each

flexible support element being operable to support an individual one of the at least one

interconnection element.
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30. The jack assenbly of claim?25, wherein in response
to a mating plug being received in the plug receiving
wepaea3mso t he j ack housing, the insert device PGI/US2009/042771
operable to adjust an electrical distance along the

first axial path between a point of contact of the
reactance circuitwith the at |Ieast one plug interface
22. dominsext deyies of clssm At vorrednsaea exible synpart agme@égrfn"aﬂﬁeé ina
plug. interface with a correspondi ng i nstance of ajack
roudgl g%%&lé apfl wherewreagh ingividny orepihnpideast A ippigenedon
The jack assenbly of claim 30, wherein the insert
clerpay isdarm kenbioernfora ta oshapy efdhe roneded |distal fip ehihe eqresspanding
along the first axial path at |east to an extent of at
flexibdeasipperb@ement030 i nches. 32. The jack assenbly of
claim 30, wherein the insert device is operable to
23. dbp irsert téracealf elaim il celieradin the ansert demticenig openabld fomatve gheiredetance
path to an extent falling in a range of between about
circui@refative ohibs atderdt or@45ug intetias coBact alasst jraekt basswirglthe of
cl aim 30, wherein by sliding the second reaction
reactncd cicaitde rotisortelvd clorkveibe andaotrtaploslorifeaio eespbron (p theat least
axial direction corresponding to the first axial path,
one phig intaifee cotayt iscetatipethabthsr dfelookeisoind @ussftbekweie.t he
el ectrical distance along the first axial path,
24. IThe fgishre devideaf elaig 1 fwieadin the $isam devied io agkrabietofdvs theaddcaince
path, or both. 34. The jack assenbly of claim 25,
circiR12ive td the QSIS Hldglntarfamdichitget Bt gt BeiaR®ycataigtid 1 n
the plug receiving space of the jack housing, the

reacktan&€Eitcul @Y ir&iRlateSyeAREIPRIVAIrd @ rbfpUse e bi lest o luSiarene
el ectrically conductive surfaces between a first

contd@SahilfihgrehRhlly@wnvagAch ot her in which the function
of the reactance circuit to at | east one of reduce and

25. GRERRES advicef B Elall € V@Ae%;ﬁ fhie GRbrt aahe%qs b%% &iﬁ@z@%d«o@%@e@&%e
a second position relative to each i n which

mrcu&‘ﬁ%ﬂv@fb AE at108t SR PRIANERacE 'c&ﬁ&@t bt e i pah%@%gusgféQh@f

reduce and conpensate for the electrical ndise iI's

reacf’a?lEé YaLED roBrie veIt]i];eall%' ﬁﬁ\bar@l? Jr%laﬁ(va% 1n(}13 bﬁ@eﬁéthe \Q‘hﬁgs?b&

In response to a el ng recelive

plugglhfé&a{eec%ﬁfaytl D8t ﬁ%aﬁ%ﬁ@éﬁéc k housing, the insert

evice IS opera e to e first and second

r r etween a first position relative to
26 BRIV AR et ]

a jack housing defining a plug-receiving space; and
an insert device positioned within the jack housing, the insert device including
an insert housing;
a plurality of plug interface contacts mounted with respect to the insert
housing, including wherein at least one plug interface contact of the plurality thereof includes
a first length extent extending along a first axial path and defining a first reaction surface that

includes a first electrically conductive surface; and
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and second el ectrically conductive surfaces are
electrically isolated to a second position relative to
we@amb/1gmber in which the first and second el ece€T/Usi009/042771
conductive surfaces are in electrical comunication
with each other.36. The jack assenbly of claim 25,
wherein the insert device is operable to maintain the
first aneFasarEhgitinshdingsreastaneadesyit phleai patallyslhspesedayithin
conmuni cation with each other while noving the first
the wtpgios sneemef theeknusing Andsenefakieds ateasiwneref sedyessindicompensate for an
relative to each other in which the first and second
elecgricabnaiseadoripted onidlisignaly eorsluctt dietbe plug ingénfase cartdops of the
i sol ated fromeach other, and a second position
plumkitly gheiraod, thaoreedaive oirdvérfuithrer ieludimg talpdurdlity sf infennsetond
reaction surfaces are in direct physical conmmunication
elemdntshinelading ethhein. at Bast ohb tgraskeciss eletnbyt oftheqllwaality Bfsyeof
wherein the insert device is operable to nove the
defihi¢srasecamd deastanduefaceaagttinodle s al sdc anbde dasalie esndacitye aunbaeg, a
first position relative to each other in which the
fi fmakreanid repaBath 4 Aaig piy il rad&d af Be plug $¢ceing)space of the
i sol ated fromeach other, a second position relative
jack DUSAE heahdtardelide Wobedblt hkembvethd readishcs eeadela@@ab kRNt least
surfaces are in direct physical comunication with
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conductive surfaces are electrically isolated from
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The jack assenbly of claim25, whérein the reactance
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he jack assenbly of claim 25, wherein the
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28. The jack assembly of claim 25, wherein the reactance circuit is free floating with respect
to the insert housing.
29. The jack assembly of claim 28, wherein the reactance circuit is adapted to move relative
to the housing in at least one of the vertical direction, the axial horizontal direction, or both.
30. The jack assembly of claim 25, wherein in response to a mating plug being received in
the plug receiving space of the jack housing, the insert device is operable to adjust an

electrical distance along the first axial path between a point of contact of the reactance circuit
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reactance circuit relative to the at | east one plug
interface contact at least in part by causing the

WO e@on3mae circuit to translate vertically upwee™uswo9/042771
response to the at |east one plug interface contact
translating vertically dowward. 41. The jack assenbly
of claim25, wherein in response to a mating plug

with e gjlepss g Rlugiinterfagaronisriagd p@eist o ceptaeivh s abkeasct ee plag k
housi ng, the insert device is operable to nove the

interfaggowidine eoresppanding instenes ¢fndackdntetfese ladp efsmatiigeopimygication
interface contact at least in part by causing the

plug.eact ance circuit to rotate vertically upwardly and
rearward in response to the at | east one plug

31. iThegack assembbyrif alaim B @ tvehiereamgthe @rsert deaideyis ofpvableeto ddjust the

electrical distance along the first axial path at least to an extent of at least about .030 inches.
32. The jack assembly of claim 30, wherein the insert device is operable to adjust the
electrical distance along the first axial path to an extent falling in a range of between about
.040 inches and .045 inches.

33. The jack assembly of claim 30, wherein by sliding the second reaction surface across the
first reaction surface along an axial direction corresponding to the first axial path, the insert
device operates to one of foreshorten the electrical distance along the first axial path,
lengthen the electrical distance along the first axial path, or both.

34. The jack assembly of claim 25, wherein in response to a mating plug being received in
the plug receiving space of the jack housing, the insert device is operable to move the first
and second electrically conductive surfaces between a first position relative to each other in
which the function of the reactance circuit to at least one of reduce and compensate for the
electrical noise is deactivated and a second position relative to each other in which the
function of the reactance circuit to at least one of reduce and compensate for the electrical
noise is activated.

35. The jack assembly of claim 25, wherein in response to a mating plug being received in
the plug receiving space of the jack housing, the insert device is operable to move the first
and second reaction surfaces between a first position relative to each other in which the first
and second electrically conductive surfaces are electrically isolated to a second position
relative to each other in which the first and second electrically conductive surfaces are in
electrical communication with each other.
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36. The jack assembly of claim 25, wherein the insert device is operable to maintain the first
and second reaction surfaces in direct physical communication with each other while moving
the first and second reaction surfaces between a position relative to each other in which the
first and second electrically conductive surfaces are physically isolated from each other, and a
second position relative to each other in which the first and second reaction surfaces are in
direct physical communication with each other.

37. The jack assembly of claim 25, wherein the insert device is operable to move the first
and second reaction surfaces between and among a first position relative to each other in
which the first and second reaction surfaces are physically isolated from each other, a second
position relative to each other in which the first and second reaction surfaces are in direct
physical communication with each other but the first and second electrically conductive
surfaces are electrically isolated from each other, and a third position relative to each other in
which the first and second reaction surfaces are in electrical communication with each other.
38. The jack assembly of claim 25, wherein the reactance unit includes a flexible circuit
board, and wherein the reactance circuit includes capacitive elements formed via conductive
layers of the flexible circuit board.

39. The jack assembly of claim 25, wherein the insert device is operable to move the
reactance circuit relative to the at least one plug interface contact at least in part by causing
the reactance circuit to rotate one of clockwise and counterclockwise in response to the at
least one plug interface contact is rotating the other of clockwise and counterclockwise.

40. The jack assembly of claim 25, wherein in response to a mating plug being received in
the plug receiving space of the jack housing, the insert device is operable to move the
reactance circuit relative to the at least one plug interface contact at least in part by causing
the reactance circuit to translate vertically upward in response to the at least one plug
interface contact translating vertically downward.
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41. The jack assembly of claim 25, wherein in response to a mating plug being received in
the plug receiving space of the jack housing, the insert device is operable to move the
reactance circuit relative to the at least one plug interface contact at least in part by causing
the reactance circuit to rotate vertically upwardly and rearward in response to the at least one

plug interface contact rotating vertically downward.
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