MODULAR | NSERT AND JACK | NCLUDI NG MOVEABLE REACTANCE SECTI ON BACKGROUND

| . Technical Field 5The present disclosure is directed to comruni cations
connectors and, nore particularly, to connection systens equi pped and
configured to address and/or conpensate for electrical noise or crosstalk
(e.g., near-end crosstalk or NEXT). 2. Background Art Devices for
interfacing with high frequency data transfer nedia are generally known.

10 Modul ar jack housing inserts have been devel oped that facilitate
interface with connectors, i.e. %|UO that in turn interact with
unshi el ded twi sted paylL SR TAND s LUPING s wi despread application
in structured cabling a

)

area network (LAN)

inplenen#g%é&&iﬂﬁgg ot her in-bU|Iding'vbice and data communi cati ons
appl icatt . UTP cable, a plurality of tw sted copper pairs are
twsted to e%@&rkgﬂgpgﬁapped with a plastic 15coating. Individual wres

general ly ha ter of 0.4-0.8 mm Twisting of the wires increases

t he “?' sé | m%@'glteé’etnﬁé]gc;orsﬁg %Cd?rgﬁtédﬁgco%ﬁun%tﬁo% odnBlet{ BER@ssoci ated with
data fransm ssion er eover . So, using two wres rather than one to carry
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enhanced ectrica ol se. 20As an

al ter nat bugid 0odilEB, Bl cc Sl ARG liShiagopai r (STP) mediais used in

certain structure I ng applications. STP media includes shielding,

e.g., a fohl B%*%#ﬂgggd metallic covering, that generally reduces the
effects of outside interference. However, as conpared to STP nedia, UTP

medi a of f er s FQULGBAnERing vithZfh FeGheb B/ HERRN B8R LR bre ohitlad) kdfinon tine. In
addition, the use of UTP nedia, as opposed to STP negia, elimnates the
possilbi | Modui&fjack housing inserts have been developed that facilitate interface with connectors,
i.e., plugs, that in turn interact with unshielded twisted pair (UTP} media. UTP media finds
widespread application in structured cabling applications, e.g., in local area network (LAN)
implementations and other in-building voice and data communications applications. In a
UTP cable, a plurality of twisted copper pairs are twisted togetht;r and wrapped with a plastic
15  coating. Individual wires generally have a diameier of 0.4-0.8 mm. Twisting of the wires
incre;ases the noise immunity and reduces the bit error rate (BER} associated with data
transimission 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.
20 As an alternative to UTP media, shielded twisted pair (STP) media is used in certain
structured cabling applications. STP media includes shielding, e.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 instalfation time. In

addition, the use of UTP media, as opposed to STP media, eliminates the possibility of

25  ground loops (i.e., current flowing in the shield because the ground voltage at each end of the
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25ground | oops (i.e., current flowng in the shield because the ground

vol tage at each end of the cable is not exactly the sanme, thereby
potentially inducing interference into the cable that the shield was
intended to protect). In short, UTP nedia is a flexible, |ow cost nedia
havi ng wi despread application in voice and/or data comuni cations. The w de
acceptance and use of UTP for data and voice transm ssion is also driven by
5the large installed base, | ow cost and ease of new installations. Another

important feature Qf UTP is that it can he | d for ri appl i cati ons,
such as FOIS BRRERHEY 'she%lisé erﬁyrf&fén%%brizdumwut%%rﬂwﬁgléo,vtﬁ? %E%fhagﬁai 0g o
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Ly or " Subiges hien &% BHAED h IREY T rEBTR Deft (Pleos TR bes. natcr

panel s and pat %Q qabl es) L9 ar% r%gegmjlmolgnicaago %nti re building installation,
unl i ke STEREEISPPITHIME RETRAT Y PREHENEENf or systens having i ncreasi ngly

hi gh dat I 1SS ' | .or.] gi nal t itted
| gher data g@{egﬁc{e ac g@g‘%e%nn%%@'&?ﬁfﬁﬂ s anﬁbﬁcéﬁaﬁlpﬁlksﬁ it zﬂéo”o%%ryb ransmtte

t hrough t he ran I'a I's not necessarl Sl gha Pecei ved. The

recei \fedtﬁilé;%ﬁihst%ﬂgh bast Q45 %o%I anfEash gﬁae%riﬁs%%t?ohs.%ﬂn&ﬂ%rg@%aﬁ‘}gﬂré ﬁt‘g by various

di stortions di tr'onal unwant signhals ntro over t

transm sgyenRs MAkhan RUGEH £} el ép%ﬂ&ﬁoﬁ,wcw‘f@%ﬁﬂméir&d%ﬁih&g,alfﬂ]ﬁ?t the
original signal between 15transm ssion and reception and are conmonly

col | ecti wehy EELDEr IR, bRl PbRAPOTSHnd RSO pes OF cotin¥RicMionNPhise. " Noi se can
be a primary limting factor in the performance of a conmuni cation system

| ndeed, BRBYEs BE ORlaPR oIBYblcARd §8tehORpdnBEs @Xhet RAGEIAR D QEpitet r oduct i on of
noi se during data transm ssion, such as data errors, system mal functions

and | 0ss paklstafipathicgiidpio be L@ &ran bitife b1 Gth@inethllakibn, R STP 2@diRe t ransm ssi on
of data by itself causes unwanted noi se. El ectromagnetic energy, induced by
t he d@bect ri calTrangiiagy bdiy Usétbfot systerus hump irsteguially ldghier datanrgred. itmésa Wi t hi n t he
data transfer nedia and data transfer connecting devices, radiates onto
adj acent trhismesiot, thetsthpeal Seigipaliysdnsmiityd tifengh de. datklassfes modis ismoupl i ng of
el ectromagnetic energy (i.e., electromagnetic interference or EM) froma
" sour ce" ndcpyy@ily the aigtia) fegtivadt The neeeiied sigrll Waldbonyish stheadriginahMigpl adat a t r ansf er
nmedi a
modified by various distortions and additional unwanted signals introduced over the
transmission path. Such distortions and unwanied signals affect the original signal between
15  transmission and reception and are commonly collectively referred to as “electrical noise™ or
simply “noise.” Noise can be a primary limiting factor in the performance of a
communication system. Indeed, many problems may arise from the existence and/or
introduction of noise during data transmission, such as data errors, system malfunctions and
loss of the original signals (in whole or in part).
20 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

25  consist of multiple pairs of lines bundled together. Communication systems typically
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25consi st of multiple pairs of |ines bundled together. Communication
systens typically incorporate many such nedia and connectors for data
transfer. Thus, there exists an opportunity for significant crosstalk

i nterference. El ectromagneti c energy waves can be derived by
Maxwel | s wave equations. These equations are basically defined using
electric and nmagnetic fields. In unbounded free space, a 5sinusoi dal

di sturbance propagates as a transverse el ectromagneti c wave. This neans
that the,electric fi eLd yectors are Jaglrt%)end%culé‘ar to thte magnetic field
vectors I'YPRG2CATEY B4 AR SOMETES (A4 BPie Ui JEE8KC8? the wave.

Cr osst al EN. vef af. haped differently than the one originally
transm't?Bﬁcp?tﬁ%b{)fgrsgfggf%a%aﬁs%gﬂgﬁ%raé?'i zed in one of two forns. Near end

crosstal k. commahydOr GLey Lo LA 03 NET vALIAES 0 amhe sglLect s of noar

field capacitive ctrostatic nductive n coupl i ng between

source a@&baﬁ&-)rﬁta}erﬂaﬁéaﬁf,; HJﬂchﬂ!lsin% refé&ﬁmrﬁ%a ic ﬁx’:\f ~n h&%ﬁrﬁ[@@ﬁ% shzﬂ:.g, aaddi tive

noi se at the receiver and therefore degrades the signal t olse ratio

(SNR) 5 NE#JsolBddidR@bdnbEpriMgitest Ikt SRRecMRELLEIBNe, This BhiS ali we data
transfer because the high-energy signal froman adjacent |ine can induce

rel ati vekicrfié 804 fdcfoithe SerRB&EM: Ko thdthQmbiRGieldhRctMs IR Y a plaggnal . A second form
of crosstalk is far end crosstal k (FEXT) which arises due to capacitive and

i nduct i veerpadipllbntg tHe@irvdEiemofthtn50 UCoSatesuud Bliwiv&bachijegal devices at the
far end or opposite end of the transm ssion path. FEXT is typically | ess of
an 1 ssuedifiecatlis®ari theok atigiedly tlamdételier i ng signal is attenuated as it
traverses the | oop. Another nmmjor source of distortion for high speed

si gnal transrfirssialiramgecategor2@hin smatfeho bfmd Nemsnil asisatk, coapeaddnces. As the
signal travels along transm ssion nedia, various interconnections are
genen@l | sefesred thuas NERd darisggioim thetféres ofirechiddmnpdriiye {cdesirawfticliand er nal i npedance

relative to the traveling signal. For UTP cabling, the transm ssion nedia
inductive (magnetic) coupling between source and victim electrical transmissions. NEXT

increases the additive noise at the recetver and therefore degrades the signal to noise ratio
(SNR). NEXT may be the most significant impediment to effective data transfer because the
high-energy signal from an adjacent line can induce relatively significant crosstalk into the
15 primary signal. A second form of crosstalk is far end crosstalk (FEXT) which arises due to
capacitive and inductive coupling between the source and victim electrical devices at the far
end or opposite end of the transmission path. FEXT is typically less of an issue because the
far end interfering signal is attenuated as it traverses the loop.
Another major source of distortion for high speed signal transmission may be
20 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 fraveling 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



i npedance is generally 100 Chns. Any offsets or differences in inpedance
val ues from connecting devices wll produce signal reflections. Generally,
signal reflections reduce the anount of transmitted signal energy to the
receiver and/or distort the transmtted signal. Thus, signal reflections
can |l ead to an undesirable increase data | oss. To accommodat e hi gher
frequency data conmuni cations, comercially avail abl e connecti on systens
general ly include conpensation functionality that is intended to

5conpensat e for. el ect noi e, [crosstalk . i.ntroduced in the
connbct ; anoutiSEndifas LEBlea) Rt Suer B REHEE R RibaaPll Lt ng TP

SYSLes (0-iend 09 Mahstgalea&%QQuA&g,{aé@gc;eggmﬁgg on rates and higher) have

i ncrease Becons neces I'ndustry standards for higher

system bandui ¢4 cRShiAL gfefreqy%:@tsda@eo% uﬁi§atn§ﬁs”w ifn3a Qeyhal ephone servi ce

and | ow speed networ nom1 econe hig ata systenms. As

the 105p%@%cthﬁ‘éﬁstéﬂﬁ(\gélﬁ?ﬁl?qurc]uﬁ@coli:lﬁjg‘nsﬁttbﬁ ﬁﬁl@ﬁ(ﬁl@h’ty that is intehit@ tANSI / TI AV EI A 568B
standard defines electrical perfornance for systens that operate in the

1- 250 sMzohp &QUERENRRAME !, haiBIGosstk SIRIREY i BniYith @Bmbpat utilize
t he 1-250 frequency bandw dth ranges are | EEE Token Ri ng,

Et her net |.0Bas8:s TS iatudicrhO{iB ol Ssbwdrk SYs B @I systeiné @e. ﬁemmnmeo sategori es have
been defined by ANSI/TI A/ El A- 15568, 2- 10 and the subsequent

ANSI / Tl Adfzhsfrisof Batcd apd Kipath)gatd ifdssedal habosthe ndbedsh® told@bilep idlagy ow.
Conpl i ance with these performance standards are used, inter alia, to
i denti f y scadkrd/fediphecyoem bpndwvidthyperfdrABhde What begdn@ggimyle analog telephone
service and low speed network systems, has now become high speed data systems. As the
10 speeds have increased, so has the noise.
| The ANSI/TIA/EIA 5688 standard defines electrical performance for systems that
operate in the 1-250 MHz frequency bandwidth range. Exemplary data systems that utilize
the 1-250 MHz frequency bandwidth ranges are IEEE Token Ring, Fthernet10Base-T and
100Base-T systems. Five performance categories have been defined by ANSI/TIA/EIA-
15  568.2-10 and the subsequent ANSI/TIA/EIA-568B.2 promulgations, as shown in the Téble 1

below. Compliance with these performance standards are used, infer alia, to identify

cable/connector quality,

TABILE i
Category Characteristic Specified up Exemplary Uses
10 Frequency (MHz)
5 100 TP-PMD, SONet, OC-3
{ATM), 160BASE-TX.
Se 100 10-100BASE-T.
6 250 100-1000BASE-T.
6A 500 1000-10GBASE-T.




Characteristic Specified up to Frequency (MHz) Exenplary Uses 5 100 TP- PMD,
SONet, OC-3 (ATM, 100BASE-TX. 5e 100 10- 100BASE-T. 6 250 100- 1000BASE-T.

6A

UTP cable standards are also specified in the EIA/TIA-568 Commercial Building
Telecommunications Wiring Standard, and such standards include electrical and physical
requirements for UTP, STP, coaxial cables and optical fiber cables. For UTP, the
requirements include (i) four individually twisted pairs per cable, (ii) each pair has a

5  characteristic impedance of 100 Ohms +/~ 15% (when measured at frequencies of 1 to 100
MHz); and (iii) 24 gauge (0.5106-mm-diameter) or optionally 22 gauge (0.6438 mm
diameter) copper conductors are specified. Additionally, the ANSI/TIA/EIA-568 standard
specifies the color coding, cable diameter and other electrical characteristics, such as the
maximum cross-talk (i.e., how much a signal in one pair interferes with the signal in another

10 pair--through capacitive, inductive and other types of coupling).

The Category 5 cabling systems provided sufficient NEXT margins to allow for the
high NEXT that occurs when using the present UTP system componenis. However, the
demand for higher frequencies, more bandwidth and improved system performance (e.g.,
Ethernet 1000Base-T) for UTP cabling systems required enhanced system

I5  design/performance. More particularly, the TIA/EIA Category 6 standard extended
performance requirements to frequency bandwidths of T to 250 MHz, requiring minimum
NEXT values at 100 MHz to be -39.9 dB and -33.1dB at 250 MHz for a channel link, and
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

20  increased focus on noise compensation.

More recently, the TIA/EIA 568 Category 6A or EIA568B.2-10 Augmented Category
6 cabling standard extends performance requirements to still higher frequencies, ie.,
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 500 MHz for a channel

23 link, and (ii) minimum NEXT values at 100MHz to be —54 dB and —34 dB at 500 MHz for

5



500 1000- 10GBASE-T. UTP cabl e standards are al so specified in the

El A/ TI A-568 Commerci al Buil ding Tel ecommuni cations Wring Standard, and
such standards include electrical and physical requirenents for UTP, STP,
coaxi al cables and optical fiber cables. For UTP, the requirenents include
(i) four individually twi sted pairs per cable, (ii) each pair has a
5characteristic inpedance of 100 Chns +/- 15% (when neasured at frequencies
of 1 to 100 WHz); and (iii) 24 gauge (0.5106-nmdianmeter) or optionally 22

0.64 i y b Lo ddi ti [y,
gauge ( W%%%@eﬁh@%ﬁ)g}u%%&gIfor%?tgls Li_t%%sgﬁriaoﬁ%&%elsapee-% Iil!.’- gtgg%A Itionally

the ANSIf st'an Speci or “coding, | e di ameter and

other el %izra}ng?ﬁldBCA?%(ﬂ&f{Erai@foi gfogne%mﬁt@ﬁre%@gdiggféwfﬁ}&mmhﬂl k (i.e., how

much a si gnal 1 n one palr Inter res w n anot her

10pai r - - the NaR 5aRagktki B miirducti ve and ot her types of coupling). The
Category 5 cabling systens provided sufficient NEXT margins to allow for

the hi gh NEXTydaal 066 Wisy M 5 tAPedshonRE RERDtndFER1SY Bt @Mgnonponent s.
However, the demand for higher frequencies, nore bandw dth and i nproved

syst em pedd PEABIRGER the Bleblrical ﬁbhﬁt_@p@%, thORQBRGRo kot Hdrvea bl 4@ Syst ems
requi red enhanced system 15desi gn/ performance. Mre particularly, the

TI A El A flat egaéyord 15t andiarddnRskedadudrif @hfifingiend sigensione®int s to frequency
bandwi dt hs of | to 250 MHz, requiring m nimum NEXT val ues at 100 MHz to be

- 39. 9 dBcanipiancd 3ith €id FEC pa 68. Mdzatahdurd whicthaowidels cdmpalibilitgast matatiligum NEXT val ues
at 100MHz to be -54 dB and -46 dB at 250 MHz for connecting hardware. The
I ncr easebkethan dwialt hedic namiotiatre dhbytatdnd FCatpey 68. 006 1vst famdaiubr jagqui r ed
20i ncreased focus on noi se conpensati on.
housing which does not add compensation methods/functionality to reduce crosstalk. This
10 standard modular jack housing provides a straightforward approach/design and, by alignment
of lead frames in a parallel, uniform paitern, high NEXT and FEXT are generally produced
for certain adjacent wire pairs. More particularly, the standard FCC part 68.500 modular jack
housing connector defines two lead frame section areas. Section one defines a matable area
for electrical plug contact and section twe is the output area of the modular jack housing.
15 Section one aligns the lead frames in a parallel, uniform pattern from lead frame tip to the
bend location that enters section two, thus producing relatively high NEXT and FEXT noises.
Section two also aligns the lead frames in 2 parallel, uniform pattern from lead frame bend
location to lead frame output, thus producing/allowing relatively high NEXT and FEXT
noises.
20 There have been efforts aimed at reducing crosstalk through modified housing
designs. For example, U.S. Patent No. 7,281,957 to Caveney et af. 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

25  imterface pin section, and also at the insulation displacement contact IDC section. The
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More recently, the TWEI A 568 Category 6A or EI A568B. 2-10 Augnent ed Cat egory
6 cabling standard extends performance requirenents to still higher
frequencies, i.e., frequency bandwidths of 1 to 500 MHz. More particularly,
t he addendum specifies (i) mninmum NEXT values at 100 MHz to be -39.9 dB
and -26.1dB at 500 MHz for a channel 25 link, and (ii) mninmm NEXT val ues
at 100MHz to be -54 dB and -34 dB at 500 WHz for connecting hardware. The
requi renents for Return Loss for a channel are -12 dB at 100 MHz and -6 dB

2t 100 mRI e oud iGPAaa B 4*?7@16 e CPRR BB ok IR BT or

conpens atI e (\)f[fsa [\élrzséTBy Hes nE[%%sr onne or}? gcees naise b%fi o gne%}? & {I:ls%tolf 8{%& %fve t he
electrical intértace, & TR AT SIS i'on"bétween jack and

plug CP”:})‘?&E %ﬁs thal, %:&Ee%&do?r.ﬁh ﬁ.g&%@n&% Qgtgﬁ%g%cﬂt'%l .Ssg. &9‘” ed and

di mensi o ance w part whi ch provi des

conpati bi AU urers. The
standardlé%fggggﬂmg%k%gghg%%Vgﬁ%W%Q m%ﬁF%@H%&%ﬁ §ﬁ5|ngI§§%ch does not add

conpens atrb hiddBY hloﬁ% ]t’lééﬂﬁ)h '11‘9,(5’]@1& blt]?/ ﬁl GrdrBEY GR LT %l{e%laéi? degiBisn bPst andard
nodul ar jack housing provides a straightforward approach/design and, by

al i gnmentfoeé thhie@epphidddiBe ohtBr pAnsPkcalidl @hmagh Bhul PdcBirRRtht B&dbic Siceid NEXT and FEXT
are generally produced for certain adjacent wire pairs. Mre particularly,

the standasd, gofehtig idnd@fhe HRQomREM viuallpGilisBRU Shid e GONRRGILR LG Nes two
| ead frane section areas. Section one defines a matable area for electrical

pl ug contaaetucaiz@ro3e4lk,ib0spotewtinllly 4t 4 Jabstmtiil okt (e, &ae Whihclube BRIMHcar | ack
housi ng. 15Section one aligns the lead franes in a parallel, uniform
pattern fiiediexibadcfittame).tip to the bend | ocation that enters section two,
t hus producing relatively high NEXT and FEXT noi ses. Section two al so
al i gnd t he | eadinfilzappadhrio eroptakatduetion indisclosrdnin Pt PaemiNb73609,268ad frane bend
| ocation to lead franme output, thus producing/allowing relatively high NEXT
and FEXT Gawingees al. The Caveney ‘261 patent describes a communication connector that utilizes a
flexible circuit board that makes electrical connection to the plug interface pins. In one
instance, the electrical connections are physically and permanently connected to the plug
interface pins by various welding methods. In another instance, the elecirical connections are
15  plug interface pins that make electrical connections to a rigid and stationary printed circuit
board. Although the connector of the Caveney ‘261 patent has the potential to reduce
crosstalk, the methods disclosed could potentially increase fabrication costs and introduce
mechanical complication. Permanently attached printed circuit boards, whether flexible or
rigid, have the potential to break electrical connection or produce open circuit data
20 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 e? al. discloses a communication connector

25  assembly having a base support and first and second pairs of terminal contact wires with base
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20There have been efforts ainmed at reducing crosstal k through nodified
housi ng designs. For exanple, U S. Patent No. 7,281,957 to Caveney et al.

di scl oses a comuni cation connector with a flexible circuit board. The
connector utilizes a flexible circuit board that is electrically and
mechani cal ly connected to the plug interface pins. The flexible circuit
board makes el ectrical contact in two |ocations, one at the connectors plug
25i nterface pin section, and also at the insulation displacenent contact

| DC sect i f))t? bns m te& x?fﬁe E)Asg s % &E l’i'hg frc?eoe%ﬁ EOJJ{ gns#?t%gco%ﬁct D3RAL 5 the

el ectricd ron1|n to | or visa versa. By

design, t e%f&%’ih’&?&&lf?r{ w&ﬁ%&ﬁéal'&%n@&;oﬁ&he éasiabﬂ @dv%%h&%ﬁ%g{nﬁ&%%?ess' ve pin

Iengths that can 1 ncrease or enhance unwant ed noi ses er ‘potenti al

i ssue w tagﬂ éa@?w c&;n%c{\bi?es g&ﬂl@seep&lﬁérel@ g}gﬁahﬁaﬂg%\ﬂ%r&g%ect%&eﬂﬁﬂfe@ﬁe could be the
insertion of an FCC 5regul ated RJ11 plug insertion into thé plug/pin

i nt er f ac gyt BRGRUSENE mﬁﬁ%m@%@@mﬂ%@ﬁﬁﬁ§%ﬁ&ﬂﬁ%l&ﬂﬁ%ﬁx&ﬁ@&ﬂ&ﬁm@ﬁﬂh'ed to the
outer pins, potential damage coul d occur to the exible circuit board,

pot entsi akie\rek BIRFHAG0 b Ie 6ARRE Silconthck bppadile YromMRESAR! pertiodiss et hod coul d
be effective at reducing crosstal k, but potentially at a substantial cost

(e.q., dugdih®@pdriig dfs dgeactick cﬁ‘"ltlﬁe'lr@f)aut 4@ afldadixg Por@onGi & databt iaRarch:. 10A
simlar approach to crosstalk reduction is disclosed in U S. Patent No

7, 309, 26iccGamveairay: elistlictedldne arfzayeiteycapadiilelp adughvg tdl@sendtigsma comuni cati on
connector that utilizes a flexible circuit board that nmakes el ectrical
connect i omveing dagacpivegrossntkanipaeatipn wshe done diventacnsbanf@pdibhaosiact ri cal
connections are physically and pernmanently connected to the plug interface
pi ns by anticduesd hep divtagcamtchrodshe aliditiemoohgling pfise anusior dsbranbll ddter i cal
connections are 15plug interface pins that nmake el ectrical connections to a
ri gi d0androstueni ol apigntpyray he ingdeggated reducing crosstalk to a required degree because,

inter alia, the elongated plates are crossed/overlapped and also adjacent, thus creating

unwanted parallelisms between contacts 3 to 4 and contaets 5 to 6 and undesirably increasing

crosstalk noises. Although crosstalk noise may be reduced by the design of the connector

assembly of the Troutman ‘371 patent, the effective complex modes of coupling may be more
I5  than doubled, which potentially increases NEXT, FEXT and noise variation factors.

U.S. Patent No. 6,176,742 to Amett ez al. discloses an electrical connector that
provides capacitive crosstalk compensation coupling in a communication connector by the
use of a capacitor compensation assembly. One or more crosstalk compensation capacitors
are supported in the housing. Each compensation capacitor includes a first electrode having a

20  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 sclected contact wires when the contact wires are engaged by a mating

25  connector. Of note, a design of the type disclosed in the Arnett ‘742 patent can undesirably
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board. Although the connector of the Caveney '261 patent has the potenti al
to reduce crosstal k, the nethods disclosed could potentially increase
fabrication costs and introduce nechani cal conplication. Permanently
attached printed circuit boards, whether flexible or rigid, have the
potential to break electrical connection or produce open circuit data 20
connections if a FCC part 47 out of specification plug Register Jack RJ45
is inserted. The wusage of an electrical connection to a stationary printed

cireult heatd. IMLLORLALARERL! L. SRIRERSBLLON A2 1Bl SR LS Turther

away from origination noi ource, S I'ncreasing Chances of all ow ng
addi ti ongly4n 6ol g ad 1 0l i ' ' . S. Patent
No. 6,139, AR ROk ol O SR L BCAOLRE Rl PRLLS Ot 2, o
25assenblafjahaMidBnreP@se support and first and second pairs of term nal
contact wires with base portions nounted on the base support. The free end

portions of the. eeRtREs,MbIES WREIBEA. 4R8O cotiihRE on Mok RivihgWhi ch
el ectrical connections are established with a mating connector, and each

pair of deshmiGhoond paS ofiehiatifiredddining SR on®h SRRkl RAk B hdjadihe connector
assenbly. The first and the second pair of contact w res have correspondi ng

| eadi ng poiidapplaaxtiesneidi@rfonodmite viRkeart fopfedan donpest tikd@nsl Mitda Si de of the
zone of contact opposite fromthe base portions. A |leading portion of a
cont act wiatieg @hnectoethitimetiug@adifendingcrasstakacting ggipOpdiso Mir@fre@endont act wi re of
the second pair are constructed and arranged for capacitively coupling to
one anot hertionstofiths ficsbpairef contpetaipa eictsippertaiadisshadnk actrpenbatdndfied 0 t he zone
of contact where offending crosstalk is introduced by a nated connector.
The addi perEensiof the sgspridrrgir efe stiveriaiordiaeot orespeslmgiohgs of the filefr&®ndr out man ' 371
patent may be inadequate in reducing crosstalk to a required degree
becad8e, PPrHensr Inirnggiaty seetianp efifbpeliraidainplportact aires dvenssyeditallyend apped and al so
adj acent, thus creating unwanted parallelisns between contacts 3 to 4 and
cont act s'r&esgo f"éﬁ‘&ef&fh%@g pRiggsTtyo savETnertinsigemcdigis sestirnsi9bibg gasondAl t hough

crosstal k .noi se may be reduced by the design of the connector assenbly of
the Tr ouPHEH WET*P PRSP ipduchvy sorapengation spup! g fsousterisrilendine ¢oseipki ng may be

nore 15t han doubl ed, which potentially increases NEXT, FEXT and noi se
vari at i oﬁmf’ élf?tpgt\gs Eaﬁa"‘%ec .p%?satfﬁ’ﬁt"%‘i?im%?y%,0%?‘8?‘157@? f EORFESE Vit al .
di scl ose n electrical connector that. pravides.capacitive crosstalk
conpensa [}e(;%ﬁmgf)e Bt g ring bgar S&H?ﬁ?ﬁ?dt:ogtof B'Rheé?ﬁ# 8YSr by the use of a

capagitor compeRsatdil SRRARk Yoie PR MPLEG PSRl GofResal T on

capacitors afe supporte I'ng. SORBARE R Edbaci t or

| nCl udeS,@reblel SoofhiBil LRGN AAANEIHL B  £LALNA conflBEGPND el ectrode

havi ng a second term ha and a dielectric spacer dispose

communications systems includes four input terminals and four output terminals in ordered
arrays. A circuit electrically couples respective input and output terminals and cancels
crosstalk induced across adjacent connector terminals. The circuit includes four conductive
20 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 Ackins ‘185 patent is hereby incorporated by reference.
Alternative conductor layouts for purposes of jack/plug combinations have been

25  proposed. For example, U.S. Patent No. 6,162,077 to Laes et a/. and U.S. Patent No.
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t herebetween. The termnals of the el ectrodes are exposed at positions

out side of the housing so that selected termnal contact wres of the
connector nake electrical contact with corresponding term nals of the
conpensati on capacitors to provide capacitive coupling between the sel ected
contact wires when the contact wires are engaged by a mati ng 25connector.

O note, a design of the type disclosed in the Arnett '742 patent can
undesi rably decrease contact flexibility, thereby adds conplexity to

desi gn efé( %tS§3 tolI3% ﬁﬁquﬁélé/femafégo T Cli'lss ?I’?]Hrl] %lagc%r\r;]m%ont act desi gn

can incredse” unwant e Nnol ses ecaus jacenci es between

pairs. U p§1rs BT @5@43%&\!%}1 aﬁ)iullla (%fzgie—‘)? srm:cgﬂ{agyan tadfﬂ'!idnalqzl rfsltgétogies a

{S
comuni cati on J ac havi rst’ and secon act wires

def i ni ng (B0iRFRARGEAG M&%hhgﬂiafé&em& Joﬁ%cdoﬁfdﬁsmgfa*’rﬁé ﬂoﬁg?lf%io pl anar free

end portions of the wires are fornmed to connect electric with a mating

connect Ofarrhdp@inert BF ERAMSEMt0f ae DRI DELiRl BRE AlekibbRedtiffh BlefRRnaPAL hS. Fi st
free end portions of the first pair of contact wres are supported adjacent

one arsot [HeindardNdES 6660BG-7-L B8 c@ntsioPRSictOre hdiy HREQHEPRIrkin 8 € Supported
adj acent corresponding ones of the first free end 10portions. Internediate

sect i ons reféreficde Thd rosed IP@tinder] apidied @Gilgh bhee @ ConthiMRAGA aMRichtoadwitys and traverse
one another to align adjacent to corresponding intermediate sections of the

second pabsitianf paivs inasetd] Goil(PIMIY) e Eeldé] fied an¥ BxRQBPRAGHE fbrQlataG@kkplidsiags t 0 count er
the offending crosstalk fromthe plug. Capacitive conpensati on coupling may
be obt ai métd fitgrenditverpcoflOdiElz. Wi res via one or nore printed wiring boards
supported on or in the jack housing. 15Another nethod for crosstal k noi se
reducti on andPtspirtefiofts fodateemeslotigig ramotwetoedesignsaltdregaseahdi n commonl y
ass ned U S. Patent No. 5,618,185 to Aekins. A connector for

Ai c aHfscsirly addeossihepatansitl fefetsfialkpoisenpuitat highariramsinissiomBieduengies.out put

ternlnals i n, ordered
In addition, a need remains for connector designs that compensate for crosstalk without

adding undue complexity and/or potential cost to the connector design and/or manufacture.
Moreover, a need remains for connector designs that accommodate and/or facilitate the
introduction or non-introduction of compensation as may be desired based on variable factors
15 encountered in use, e.g., different plug designs aﬁd/or plugs having differing contact layouts.
These and other needs are satisfied by the systems and connector designs disclosed
herein, as will be apparent from the detailed description which follows, particularly when

read in conjunction with the figures appended hereto.
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arrays. A circuit electrically couples respective input and out put
termnals and cancels crosstal k i nduced across adj acent connector
terminals. The circuit includes four conductive 20pat hs between the
respective input and output termnals. Sections of two adjacent paths are
in close proximty and cross each ot her between the input and out put
termnal. At least two of the paths have sets of adjacent vias connected in
series between the input and output term nals. The subject matter of the

Aekins ' 13gnpatent is hereby incorporated by reference. Alternative
conduct orﬁj&[aytmrs for purposes ofjack/plug conmbi nati ons have been

25pr 0posed. P SRRl b SinRRLPOL oG BckSR. A bk fhyal . and U

Patent No. 6,193,533 to De Wn et |sc ose nul e/ femal e connect or

desi gns whenshdc.a ghidegtovidge: TF?@?nEe?t d¥i6 i ROORA N hudndldigal i ty of
si de- by-si de contacts and additional contact pairs positioned at respective

corners QéfidityenimdrRf &ﬁé@a&@ GAMIBLS g ML Ghtactd NEuntar el }lsp@t @1 r angenent  of
contacts/contact pairs for shielded cables is enbodied in an International

5SSt andar %e‘hnus'ir%@n@@@%ﬂcre?n atleadt B HEUThIEALCS catachTiG G, hesgby i ncor por at ed
herein by reference. The noted | EC standard applies to high speed

comuni Caiciuaés aaPAlldngl ektom Sxttiding aBnPORist dxnpattat Afining arfdt edactfoni | (Pl MF)
shi el ded, free and fixed connectors, for data transm ssions with
f r equenc isefctibatticAeONhiz cleDesqiily tendeditivo nutrficedt Thelmtest dedicanfdeler imelodkisns f or
connector designs that reliably and 10effectively address the potential for
cr osst al kraagige pnie . Tpe reactinch bghiesludes arsidanssiiont 4t leasg petialiyabsposed
within the interior space of the housing and operable to at least one of reduce and compensate
10 for an electrical noise associated with signals conducted by the plug interface contacts of the
pluratity thereof, the reactance circuit further including a plurality of inter.connection
elements, including wherein at least one interconnection ¢lement of the plurality thereof
defines a second reaction surface that includes a second electrically conductive surface. The
insert device is operable to move the reactance circuit relative to the at least one plug
15 interface contact by sliding the second reaction surface across the first reaction surface along
an axial direction corresponding to the first axial path, and the insert device operable to press
the second electrically conductive surface against the first electrically conductive surface
with a force sufficient to preserve direct electrical communication between the reactance
circuit and the at Jeast one plug 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

11



In addition, a need remains for connector designs that conpensate for
crosstal k without addi ng undue conpl exity and/or potential cost to the
connector design and/or manufacture. Mreover, a need remains for connector
designs that accommodate and/or facilitate the introduction or
non-introducti on of conpensation as may be desired based on variabl e
factors 1l5encountered in use, e.g., different plug designs and/or plugs
havi ng differing contact |ayouts. These and ot her needs are

sati sfi eq' J%X! tdl{;bfﬁ ﬁ%et a?&’[ﬁnegp%a%gne@%fnhﬁ)}r 1ndescleﬁptfs10? ]east ogesl?lterc nng(?[ as will be

appar ent ron1 escri I"ows, arIy when
read in QﬂﬁkHﬂﬁhk%% It Lhe figures appended hereto. SUNNARY In
accordance wth e Iments of the present disclosure, an insert device for

use in a co W@r&%fah&%&%y'b@ o] ﬂ)\é{l&e&&ﬂl T %gct 'tor{ﬁeep;llgg Igt@lﬁzlcg gonlltagﬁl udes a

housi ng i ncl udi ng wal defining an 1nteri urality of plug

interf aC%fﬁle@maaﬁiyshdfr&wnﬁc@@ixamptehmé ﬁéd%@é citcBit ﬁ&;h@c ahéyt@'tmove ra&wd' ng wherein
at | east one plug interface contact of the plurality thereof includes a

first sl engihbpRXineithceRshRRelirng phkRothaedrid & lead ¥helf tRAtRcARLAGL i Ning a first
reaction surface that includes a first electrically conductive surface. The

i nsert densiagnl Horizdne Qirdcic, k. Thé R&LMBNGR itk be fED BodtiBRFIIRRGRAUNI
i ncludes a reactance circuit at least partially disposed within the

i nterior tsthabmsiof. RohexdhpltsihoGaadnde Ok abf & dgptaito heastlaeee 08¢ reduce and
conpensate 10for an electrical noise associated with signals conducted by

t he pl ughousingiiif zibest oondfaletvertiod] dirdveonp kha maiblihoyzantabdieedon, drbethr eact ance circuit
further including a plurality of interconnection elenents, including
wher ei n at | dsdidiogthe sewped icaptionswtizoppcreds drgngt raaftion hefapt alorglah bylalt her eof
defines a second reaction surface that includes a second electrically
condu@t i diccsep fogrespondigdo fha Ses axiad path. dlee iissrt dpése abl epdraie wediestthe r eact ance
circuit relative to the at |east one plug 15interface contact by sliding

t he secoREcr@hdistnsnalengthabiet axiol redbeptran ¢ paingof ¢aaigeltof B regeipeaeiesulil ong an
axial direction corresponding to the first axial path, and the insert

devi ce otk dErEeasPnp lplé‘g $igrie comeg AR Bt P qoptastiofthe #rietdont Blae sur f ace agai nst
t he f|r518$¢ecﬂ&lcall conductive surface with a force sufficient to

preserve QTP MSBRGHAG P fck 1“8!@‘19@%%%@? RAYRS FUHRNSAI® circuit and

the at | elaStFo(? Q}%ﬂ%leu@e insgﬂeJezflgg nqaycb%rg)tpcarablc to adjust the electrical distance along
15  the first axial path at least to an extent of at least about .030 inches (e.g., to an extent falling
in a range of between about .040 inches and .045 inches).

By sliding the second reaction surface across the first reaction surface along an axial
direction corresponding to the first axial path, the insert device may operate to one of
foreshorten the electrical distance along the first axial path, lengthen the electrical distance

20 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

25 circuit to at least one of reduce and compensate for the electrical noise is activated. The
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20The interior space of the housing may include a plurality of el ongated
channel s, including wherein at | east one el ongated channel of the plurality
t hereof includes walls dinmensi oned and adapted to receive and gui de a
novenent of a corresponding instance of the first I ength extent of the at

| east one plug interface contact, and/or including wherein at |east one

el ongated channel of the plurality thereof includes walls dinmensioned and
adapted to receive and guide a novenent of a corresponding instance of the

at | east gng qbAtEEGR0 @lge%biqumg\lle%ﬁgaﬂgt A setc&}ﬁ L EAGLAREE beleGH frst The

reactance circuit my free floating wth respect to the plug interface

contacts Wfiibderaipleis @Jch btfert nhﬁﬁn?rptiw fif PJnd g@&@rﬁ@ls@tm&l@%m{dﬁaﬁg ﬁﬂﬁ C' I’ CUI t may

be adapted to nove relative 5to the plug interfacé contacts o

pl ural it yard ditrR@iy 1bdibt&ltto£§'e@§ﬁp@§€0nc}é]at§v@% 48 Sthe? & wifkintRCALQRd the aXI al
hori zontal direction, or both. The reactance circuit may be free floating

W th respeshd tlectdidaBy M&&hﬁgsurfﬁ@df ar€HRAMPKial cdrBuri BRGIAMGEhCHeE Ui May be
adapted to nove relative to the housing in at |east one of the vertical

di r ectsi oripseit Hevi@xiaglbe b@fabkadvngihtail ithe@Bit ki becont rda@ich surlyes$ digdbing t he second
reaction surface across the first reaction surface along an axi al

10di r ect ipbysicbrormasipioatih Rith bazh biher Whilk sloviax iha firspaid Recofidy@actieRFfbiceglevi ce may
operate to adjust an electrical distance along the first axial path between
a poi nt dktweord msitiorofelativego pashotharic which the fiist andiséchnd divetriasllyl comttivene pl ug
interface contact and a point of contact of the at |east one plug interface
with a c@vrf@mtdwgﬂlv irsletath Gem ofch gthprawid ajspdoed paitien felativketo edchathemt | ng

comuni cati on For exanple, the insert device nay be operable to

adj ust t ewkiphe 'g? fifsicaasl sespak raastien rfensepard Brdirect Physise! cainmticabon Witlat | east to an
extent of at |east about_ .030 inches (e.g., to an extent falling in a range
of bePwe&irhafistt he fuet devicnmay bergeraga s maye Hig diyst 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 arc in direct physical communication
with each other but the first and second electrically conductive surfaces are electrically

15  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.

The housing may includes an upper portion and a lower portion that cooperate to
capture and support the plug interface contacts of the plurality thereof. The at least one plug
interface contact includes eight (8) plug interface contacts in a side-by-side arrangement at at

20 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

25  supporting the reactance circuit relative to the at least one plug interface contacts, the frame
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By sliding the second reaction surface across the first reaction surface

al ong an axial direction corresponding to the first axial path, the insert
device may operate to one of foreshorten the electrical distance along the
first axial path, lengthen the electrical distance 20along the first axial
pat h, or both. The insert device nmay be operable to nove 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

| east onenQfpof @i Foattife GATREMS AL:ErideQhd £ 16 sﬁljirl%;fgr\r,%?%hsi&%e% cohd deactivated

and a second position relative to each other the Tunction of the

react ancled®eillyGhducttve s@tace 28R4 R8st Obci@BVERIRNL GHRERRAlRLHQr the
el ectrical noise is activated. The i nsert device may be operable to nove

the firstuinapdy SCROWAnRa6HspdrmY ifedG88nch BdlE &flatde litheSh [ROSItN rel ative to
each other in which the first and second electrically conductive surfaces

are el ectifterGaé bopitacts,ohedttaad ifcidhg 3060 R uRBShduhedwittledet(Stht Rougiagh ot her in
which the first and second el ectrically conductive surfaces are in

el ect 15i cahd pimmatim o€ Adxibsuppokdlcaantreodiigy cantilber-Sbo@ppdrt amhemsammy be
operable to maintain the first and second reaction surfaces in direct

physi cal awbextanding adtvad thatefrhmeacdhilaatbhanppah ielemenrbrin igpetable f supit aand second
reaction surfaces between a position relative to each other in which the
first anddisédehue ef theatidagaht werontcvh elemes UFdragaplaeseh Héyids mapdry i sol at ed
fromeach other, and a second position relative to each other in which the
first an@leme¥sny taminete ingrrownded digd sipaand wherein pack ddivpligloneefitheolvmsini cat i on

wi th 10each other. The insert device may be operable to nove the first and
second r EFCHIEEASTHOR slement irdpipelent ta aenfamdngshapd 4f thetroundslidistad i efel ati ve to
each qther in which the first and second reaction surfaces are physically
i sol df edMeromrERdRe erble suPRortd¥dHE position rel ative to each other in which

the first andg$e00n9 reactLon surfaces are in djrect phéﬁical comruni cati on
with each ot hef "BHt “FIFE ™Y PSIPhla FIBYGHY reriance crdglgive Bribraiete surfaces
are eIec%ri%9hh%ﬁ%5L%ﬁ£€tEgttron%each.o her,t and a third gosition rel ative
to each OtHer® T iR HET L OF AR ls FACTEa eI IP 'earratds are in
el ectri C@ilzckwmyéo%ﬁ‘tucfg&vy&etip reg'\pao%she 1§ %hQ gtrléast one plug interface contact is
rotating the other of clockwise and counterclockwise. The insert device may be operable to
15 move the reactance circuit relative to the at least one plug interface contact at least in part by
causing the rcactance circuit to translate vertically upward in response to the at least one plug
interface contact translating vertically downward. 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
20  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,

25  including wherein at least one plug interface contact of the plurality thereof includes a first
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The housi ng may i ncludes an upper portion and a | ower portion that
cooperate to capture and support the plug interface contacts of the
plurality thereof. The at | east one plug interface contact includes eight
(8) plug interface contacts in a side-by-side arrangenent at at 20l east one
end of the housing. The reactance unit may include a flexible circuit
board, wherein the reactance circuit includes capacitive el enents forned
via conductive |layers of the flexible circuit board. For exanple, the

capaci ti Vl@ng%l &%%&nalﬁgél&%% éﬁ% a)liaﬁ ?ﬁt}l .a%ﬁlgflg ggl}gtggzicﬁénvs rf&:@qm{ races,

capacitive plate traces, apacitive 1nter Itated traces. The

react ancejpdiMel a IRYeldcRehidBndicdve 3Bl Ofne ZRSHRRRE fikRG idcBed88khLARCE Circuit
relative to the at | east one plug interface contacts, the frame

i ncor por aithdidAlng k @Asthncd BRuR bt 18:sCGRARal1) EYREcdSBhinMe iRBGhr patQiflhespri ng for so
pressing the second electrically conductive surface against the first

el ect ri calohdingcndpeedblewtearIeakione 6r redlibeant @@fleaRTorbR efectBY ndigeCl ude a frame for
supporting the reactance circuit relative to the at |east one plug

i nt er fsac esswointa el siglaReofdnaemby tcpludihidaca chase osheplnaliy tvgftted W t h
respect to the housing 5and a plurality of flexible support elenents

r ecei vi ngeacande cireniicirittey pdudingpiurtlith odimetchee s ele@arts, axheéinglivhgeiout war d
therefrom each flexible support el enment being operable to support an

i ndi vi duait leest encofitercdmpection ¢lerasit ofgimeplirnlite thereofivefites o Fecaldeemstidn suffige exanpl e,
each flexible support elenent may termnate in a rounded distal tip, and
wher ei n dbas ciudetiapiodbdlectivelyobndubidveatridcs alo respamee o pmatieamivedeingon el enent i s
formbent to conformto a shape of the rounded distal tip of 10 the

cor r esporiefctyed infthexplygreccising seset ofdhegprkrppusing, the inseftylavipeys eerabledyinge may be
operable to nove the reactance circuit relative to the at |east one plug

i nt er¥acdheggastengacirgit rplaliye o thpatdepstonpplug intpsfgegortare by Biding iseord rcuit to
rotate one of clockw se and counterclockwi se jn response to the at | east
one pl ug AT WSPERCE 2o thg st reactiop ftepsriene re 26! Hisetin cogrpendiiedattang

counterclockwi.se, The insert device nay be operable to 1 ve the reactance
i rou t BT AR PREa e e G RE SR R S P E EO MY at | oast i n
part by causi t he reactance circuit .to transl at ertically upward in
Pesponye Pk it e BERANGR AT EE Moo gl e Bl MFHA et T ng ver 1 ol 1y

downwar d cor;ll-lqglﬁ&ala&ﬁgelttwegg Mlie ?e%ct% ci%%it%{?&h? Qlleedsttoge éma%llﬁte}at%%% lcgn%% .t ance circuit

relative to the at least one plug interface con east in part by

causi 139 1 he r]ﬁgﬁgﬁcﬁggelﬁﬂlfng rteac{agcercg*glﬁtftrﬁay\'f)% rﬁreé ﬁ@dltll]é/ wWPéﬁJ%Q't&y thémd rearward in

response to t
plug interface contacts of the plurality thereof. For example, the reactance circuit may be

adapted to move relative to the plug interface contacts of the plurality thereof in af least one
of the vertical direction, the axial horizontal direction, or both. The reactance circuit may be
free floating with respect to the insert housing. For example, the reactance circuit may be

20 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 péth between a point of contact of the reactance circuit with the at least

25  one plug interface contact and a point of contact of the at least one plug interface with a
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20l east one plug interface contact rotating vertically downward. In
accordance with enbodi nents of the present disclosure, a jack assenbly is
provi ded. The jack assenbly includes a jack housing defining a

pl ug-recei ving space, and an insert device positioned within the jack
housi ng, the insert device including an insert housing, and a plurality of
plug interface contacts nmounted with respect to the insert housing,

25i ncl udi ng wherein at | east one plug interface contact of the plurality

t her eof icBﬁésHQﬁ&g%s{ahdfe%ka japﬂ ifiR@ich bﬁ@&@haﬁﬁgc%glﬁfuﬁgati@g 9(?@ }‘%rf irst axial path

and defining a frrst reaction surface that 1 ncludes rrst electrically

conduct i \e@angild, iR GRert dRRe MBP B dpedBlY loGBjultWeleRBicd] BSMIGRnFnE RACT ance unit
including a reactance circuit "at least partially disposed within the

interior aspRRe Ofkask Ren BALS b lead ebdaP 810aEs ¢ 9., AlanLoas Efauﬁl@f?n Phangeeduce and

conpensate for an electrical noise 5associated with signals conducted by

the pl ug of bdnedech alsmt 0L0Th@s shd OF45 ildResP By sBdihd e tbII@@EHonh@cE @At ance circuit
further including a plurality of interconnection elenents, including

wher eisn  die fire asattion R@fachil@rgGo axie Clirditn erespeidingab th et @lidl path, itkey t her eof
defines a second reaction surface that includes a second electrically
conduct i usersdavicamey oflernterte syrorf $eeshaea tharletiticn] piktge blenge filsteaiaVed in t he pl ug
recei ving space of the jack housing, the insert device is operable to nove
10t he r eaghdensthenihe cledttical dijtance slengttiee firktexialtpathe@dvthone pl ug i nterface cont act
by sliding the second reaction surface across the first reaction surface

al ong an axi dh thgiiack esseremy, doresnensg st g béiee keeived indhd g rpaiving and to
press the second electrically conductive surface agai nst the first

el ect ri caF§oldstrldersing Buinfeadevivi may by opestbisdo ;afs thefiistrand segongr eser ve di rect
el ectrical conmunication between the reactance circuit and the at |east one
pl ug 1P nt BFFHGREY eahfpchiks surfaoss petyess 2 it Rosiigr iy s o cach atherdnwhish B8 circuit may
be free floati with respect }o the plug interface contacts of the
pluralit n?ﬁ@?@%??“ﬁﬁFeﬁy ﬁﬁ%%?mfW@CﬁEﬁE%éﬁ%%“@PP@E#?ﬂﬁﬁ?“ﬁ%ﬂadapted to

Ty o BHE G B SRR L0 R pB bl T 11
Do, RSP AIER LA LR R JRptl el © e 1o
In response to a mating plug being received in the plug receiving space of the jack housing,
15 the insert device may be 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.
In the jack assembly, the insert device may be operable to maintain the first and
20 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

25 the first and second reaction surfaces between and among a first position relative to each
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20adapted to nove relative to the housing in at | east one of the vertical
direction, the axial horizontal direction, or both. In the jack assenbly,
in response to a mating plug being received in the plug receiving space of
the jack housing, the insert device nmay be operable to adjust an electrical
di st ance along the first axial path between a point of contact of the
reactance circuit with the at | east 250one plug interface contact and a
point of contact of the at |east one plug interface with a correspondi ng

i nstance (g, g thf’cﬂ Ifhe'f%% %J R&fd pel ﬁiﬁ sﬁace@ a{g%i)%sr@gdgﬁé%]ﬁ ?naéalc O&h{?l ug. For

exanpl e, the insert Vi ce may e operab ¥ cal

di stance S%OWS&IB@Y&T&'H{’GS{B oAh lofkr ;9?@511311 A rikPaRISedo r%gbtlori(éugfgct s Qb At | east about

.030 inches (e.g., to an extent Ing I1n a range tween about . 040

i nches aRgeo Ql%;cm&mamauaywﬁﬂ e | agerm%esfﬁ&q&ﬂse&ﬁa%a%I;urface across 5
the first reaction surface along an axial direction corresponding to the

first axiceddufidt Burfabdd @rel RSBIEAlYGR)AeA BoMBYCHQRRY, 3k thitd BBk firgshorten the
electrical distance along the first axial path, |engthen the electrical

di st arce eahothgr it Rdich theSirst axi ssdonPrbdlion Q2B bR in electrical chmbfi€atibACK assenbl y,

in response to a mating plug being received in the plug receiving space of
t he j ackvitbeshoter.t he i nsert device may be operable to nove the first and
second 10el ectrically conductive surfaces between a first position relative
t o each ot herlniha jask pstmiinehefrematdemnit ohy nbleda SheibRrRzaittond,uiterelro at | east

one of reduce and conpensate for the electrical noise is deactivated and a
second pisirdaiiarve cieduittinohdes copastichelotduerfoned whcohutihe lafanaitiedxibfe t he
reactance circuit to at |east one of reduce and conpensate for the

el ectri carcviibpasé is activated. In response to a mating plug being received
in the plug receiving space of the jack housing, 15the insert device may be
oper 3Bl e to rbtheirckessemhiy thednert devics may Peeretabs i meteitsdenstamsicinpin a

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. In response to a mating plug being received in the plug receiving space of the jack
15 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 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
20  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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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 comunication with each other. In the
jack assenbly, the insert device nmay be operable to maintain the first and
20second reaction surfaces in direct physical comunication with each other
while noving the first and second reaction surfaces between a position

relative to egghe QliRgk: dn%%hﬁks LI cfléclb?éd spchsSeeand £h %&5&5@@’1' y

conductive surfaces are ysicall'y isolated fromeach other, and a second
posi tion %@nﬁtm&@reﬁﬂy%ﬁﬁnnpﬁdﬂeﬁe FollowR) Gdcriphien, Bérf]@%r@%ﬂrﬁl@&ﬁﬂd reaction
surfaces are in direct physical conmunication with each other. The insert
devi ce n&mua@ngpemamégmbgwmﬁgﬁﬁ25the first and second reaction surfaces
between and anong a first position relative to each other in which the
first an®GRIEEDBSCRIEITIN OR THENMRao®iGEr € physically isolated from each ot her
a second position relative to each other in which the first and second
react ison sur f ctas tlasehaving didinagtskifl iyt al whaimerutgat diaosivt ifpeassh ot her but
the first and second electrically conductive surfaces are electrically

i sol at ed will owreeendhy widastand lemdo eonbthict :0hd poploy tho systemb,appavenstaad 5each ot her in
which the first and second reaction surfaces are in electrical

communi c ateihods jthelsulient Risaeshierreference may bphadiethy dekingssemdih:y, t he react ance
unit may include a flexible circuit board, wherein the reactance circuit

i ncl udes capaigus Vi aé)lelépﬂ@h\tesneﬁﬂmfﬁ@mmplarycwémqe\weacpfaé@ﬁ%w'&lf the flexible
circuit board. 10ln the jack assenbly, the insert device may be operable to
‘move t he ePBeBmees theipreswt disqlospiag Whpesitt ompenenta o theiasert devies ipaludg 2i nt er f ace
contact at |east in part_by cau5|nq t he reactance circuit to rotate one of
cl ockfli s8ouHE BGTAreEmEt aﬁmg@f@d SR EEBORSRIEEENIGL | east one pl ug

interface contact_is rotati.ng, the her c wi.se and countercl ockw se.
40. In respoﬂ%@”?%”&SW§F?ﬁﬂm%fU@W @ﬁ%ﬁ*ﬁésﬁvvgﬁ ‘B the plug receiving space

of the jack Figure 3 is a top plan view of the insert device of FIG. I,

Figure 4 is a cross-sectional side view of the insert device of FIG. | corresponding to
the section line 4--4 appearing in FIG. 3, wherein the housing of the insert device is shown to
I5  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 flexibie PCB and the frame of the reactance unit of FIG. 4 are similarly
20 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

25  ofthe conductive layers thereof;
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15 housing, the insert device nmay be operable to nove 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 |east one plug interface contact translating vertically dowward. In
the jack assenbly, in response to a mating plug being received in the plug
recei ving 20space of the jack housing, the insert device nay be operable to
nove the reactance circuit relative to the at |east one plug interface
contact at | eafhudg)s PRELnARY pRRYSH BorkldPint ERGIANRE dfidactfte! Of At ©
vertically upwardly and rearward in response to the at |east one plug

i nterfaceciegnbags. g:otating vertically downward. These and ot her

uni que features of the disclosed systens, apparatus and nmethods will becone

nore readily @ppRNeNHa schafid N fioh blanbing ofLsTeilel Bidu@ie 1p@E bitedll ar |y when
read in conjunction with the appended figures. BRI EF DESCRI PTI ON OF THE

DRAW NGS refxtmcd dwaidit 4fiF05.e8; havi ng ordinary skill in the art to which the

subj ect disclosure appertains will nore readily understand how to construct
and enpl oy t h@igaydl &nBcheappabpplHsviemn df 78etdno daiaadn dfife raubjceeicutti scl osur e,
reference may be had to the draw ngs wherein: Figure 1 is a

per spect i engbodiedly tbd flexiblee eI FAGY. diand & ridchdinyg aCleasi partACdpicthan ofcevbit h
enbodi ments of the present disclosure, wherein conponents of the insert
devi ce i mithedenductiv®eyers iegof; an arr angenent of el ongated contact pins, and a
reactance unit; Figure 2 is a side elevational view of the insert device of
FIG 1; Figur Biggreildisa schymayy plam wevealoof ofitheecondusiévetiayere of thereaftanfs G 1;
circuit of FIG. 11,
10 Figure 13 is a schematic plan view of another one of the conductive layers of the
reactance circuit of FIG. 11;
Figure 14 is a schematic top plan view of a modified version 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:
15 Figure 15 is a schematic plan view of one of the conductive layers of the reactance
circuit of FIG. 14;
Figure 16 is a schematic plan view of another one of the conductive layers of the
reactance circuit of FIG. .14;
Figure 17 is a front elevational view of the insert device of FIG. 1 assembled together
20 with a plurality of blade-type ¢lectrical 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

25 the insert device of FIG. 1 and the plurality of conventional blade-type electrical contacts of
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Figure 4 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 15 define a cavity at |east
partially containing the el ongated contact pins, and within which is _
mount ed the reactance unit, which is shown to include a reactance circuit
enbodied by a flexible printed circuit board (PCB) and a frame for
supporting the flexible PCB, Figures is a perspective exploded assembly

view of t#e. i T etchrddRY Wak e@bodfihHs ogbhe %@&hﬂ'@cﬂ&ré’\% v@der}:ﬂtncef IIaLeXI ble PCB and

the frame of the reactance unit of 4 are simlarly 20 shown in the
form of afeesRhOdQenRsiTe Fb Y1 S;Febﬁbbfll? c@rre‘sﬁm@s tE P15, Y @k Vit 83 Qfiafipe frame of

t he reactance unit of FIGS. 4 and 5; gure is a rear elevational view of
t he i nserdepid® i &eentbied cbinectibn system); and F' gure 8 is a schematic top _p| an view
of a first variation of the reactance circuit enbodied by the flexible PCB
of FIGS. 4 andighy 22 Balseidinagy pispdcaSliewddh kbrkctide PisehiipRgordince®fit ai N 250f t he
conductive | ayers thereof; Figure 9 is a schematic plan view of one
of thé conbudteneofltimpersent dicloshe, theanhanarsysénn tuiutingd jabil dssenBly that Figure
10 is a schematic plan view of another one of the conductive layers of the
r eact ancdnaepowiss the gtenfplagy, in@rt dBFeaifs.11 is a schematic top plan view of a
second variation of the reactance CIrCUIt enbodi ed by the flexible PCB of

FI GS. 4 dHsSCGRIPTION ONiBXEMPLARY & DIMENT(@Eepi ctions of certain of the
conductive | ayers thereof; Figure 12 is a schematic plan view of one
of the conduchiageerdangparics ceppoditenisad thepresbdisiloseiatvaofgfnGnoduler

insert assemblies are provided for use in voice/data communication systems, jack assemblies

10 are provided that include such insert assemblies, and jack/plug combinations are provided
that benefit from the advantageous structures, features and functions disclosed herein. The
present disclosure provides methods for effecting voice/data communications wherein
modular insert assemblies, jacks containing the disclosed insert assemblies and/or jack/plug
combinations as described herein, are advantageously employed.

15 In accordance with embodiments of the present disclosure, modular insert assemblies
are provided that include a secondary feature of noise compensation that allows interrupted
communications across individual contacts, e.g., based upon interaction with corresponding
plug contacts. Such modular insert assemblies may, for example, be incorporated in a
telecommunications connector system that is designed to reduced electro-magnetic

20 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

25 may be performed via non-conventional methods or techniques of connecting hardware.
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10Figure 13 is a schematic plan view of another one of the conductive _
| ayers of the reactance circuit of FIG 11; Figure 14 is a schematic
top plan view of a nodified version of the reactance circuit enbodi ed by
the flexible PCB of FIGS. 4 and 5, including at |east partial depictions of
certain of the conductive |layers thereof; 15Figure 15 is a schematic plan
vi ew of one of the conductive |layers of the reactance circuit of FIG 14;
Figure 16 is a schematic plan view of another one of the conductive |ayers

of the react aRtRcHkih&hlith Blbodihn&its obkie grecs)?nt tli:ilsccl;.osu%,i 9 ﬁéﬁaecg%f 21chg ont

el evational view of the insert devic asse together 20with a

pl ural i t Yidafe abdeABIO aleiRBaIQ i BhlcH kr@ﬁ'oox@é%ﬁﬁn@iﬁ% RoieNBdREh iy, Grilin cOnvent i onal
pl ug connectors, thereby form ng a connection system each of Figures

18, 19, 2fhen @iathietlal bontdts hRIREKHHIME 66 vARE 1RAGIsL-AAAS LiflGinyinfVes0f the insert
device of FIG 1 corresponding to the section |line 18--18 appearing in FIG

17, i ncl ugivag (s estigdstintdpdsiBion)kSra2dh€ BlidiREbi Mk ¥orrid F&QAMGIN, thalfhy depi ct an
interaction between 25the insert device of FIG | and the plurality of
converft i gasitiondif dd@oisepaucabredicniirg flatieOn tiatibBe Shrce mby ka3 defohdénbore cor dance with
enbodi mrents of the present disclosure, and wherein the final view of the
sequence,imgl (eg., by Gate® bosiimei fi iosktbd/plagiilade apanilg, ahdorfof (e cdnfac{ €. 9., at | east
partially depicts an assenbl ed connection system; and
blades associated with such assembly.
In accordance with embodiments of the present disclosure, a reactance unit is
provided that includes a flexible printed circuit board (PCB) supported by a resilient frame.
10 The flexible PCB may embody a reactance circuitry, and the resilient frame may be
constructed of plastic and/or of a metalized material. The resilient frame may include a
plurality of individual fingers, each of which supports an corresponding individual one of a
plurality of elongated contact members associated with the flexible PCB. The flexible PCB
may be a free floating and/or mobile PCB that is not necessarily permanently attached to any
15 devices and/or to adjacent components of the reactance unit, an insert device of which the
reactance unit forms a part, or the jack connector within which the insert device is
incorporated. The resilient frame may be designed to provide a motional structure that is
activated by the insertion of a modular plug into the jack connector, wherein as the contact
blades of the modular plug are inserted into a corresponding housing of the jack connector
20 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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Figure 22 is a schematic perspective view of a connection systemin
accordance with 5enbodi nents of the present disclosure, the connection
systemincluding a jack assenbly that incorporates the exenplary insert
device of FIG |. DESCRIPTI ON OF EXEMPLARY EMBODI MENT( S) In
accordance wth enbodi nents of the present disclosure, advantageous nodul ar
insert assenblies are provided for use in voice/data conmuni cati on systens,
j ack assenblies 10are provided that include such insert assenblies, and

J ack/ pl ug_con aahkans il GRiR st hal: REASL L LLAILLIE,Agvant ageous

structures, features an unctions di'sclose ern e’ present disclosure

provi des JRLNQASiH QL coRlab© 6 dnRBerY &'vﬁ:@{ nﬁigtf%tugeo Bg&g&e'tr%g% g‘.’,\’{ﬂl%u hn modul ar

i nsert assenblies, jacks contalning I scl osed I nsert "assenl i es and/ or

j ack/ pl UghefdHEt RRUKERS 228 e8I GEkLAT (BRLRE The B pALYRANGAGE HSLY €rpl oyed.
151 n accordance with enbodi nents of the present disclosure, nodul ar insert

assenbl i @Bst aftneR BV wied: AB@ly thdmbsidR e AFREANRIEMLd GRIJLE BE ﬁ&éﬂgnse
conpensation that allows interrupted comruni cati ons across i ndi vi dual

cont act s of the geactaldd SEOMAYKRRudhAL BIpARAde 3laMk TRciRRiILSROMAKREPhat@dcoNt act s.
Such nodul ar insert assenblies nmay, for exanple, be incorporated in a
t el ecommbpi et dliensdedg e @behtiab s tviepdiatorhSiol @, geghniod ERATSED o
el ectro-magnetic 20interference (EM) frominternal adjacent transnission
lines. siylechirfizactar. darice twicoitae phoditnents doficctoig aprastageoislydieicd osure, a
noveabl e reactance unit is provided as part of a corresponding jack,
wher ei n thpgafed serttidavered members that artsuppatteddy dhre inseit bridatr eyla byretpoadingnsertion of a
nodul ar plug into the jack, based upon interaction with cor(egpondlng
cont act sJask heusiag nBeflertian o the gantiEvredanearhpls enay bheffecedue tanpleicofciEM  may be
optignal, and/or, o ) )
1 associated with activation of the reactance unit, e.g., through engagement with corresponding
contact blades of a mating plugs.
In accordance with embodiments of the present invention, the contacts of the insert
device may take the form of lead frames, although the present disclosure is not limited to lead
frame implementations. In at least some exemplary embodiments wherein the contacts of the
15 insert device are fabricated as [ead frames, such lead frames may be positioned in a
corresponding housing for subsequent positioning in a jack housing. Once assembled in a
Jack housing, the contacts of the insert device may facilitate electrical interface and
communication with contacts in a connecting assembly, e.g., a plug. The insert device may
be used in & modular jack that is adapted and to receive and compensate signals transmitted
20 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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25 may be perforned via non-conventional nethods or techniques of
connecti ng hardware. I n accordance with enbodi nents of the present
di scl osure, internal contacts of a lead frane assenbly are initially

i sol ated from correspondi ng noi se-reduction circuitry, wherein when the
internal contacts are mechanically activated, the noise-reduction circuitry
noves upward (e.g., slides into position) toward the origination noise
source. For exanple, the final 5position of the noise-reduction circuitry

relative 1o tReeRAL S 18 UIEKIIRFIOS GRREAIEMscPfvie 10 RhecbRatle . fUllY
mat ed) position of an inserted plug/blade assenbly, and/or of the contact

bl ades asE@GHAbERe dfthePHath 3RIR! Yhe hert 866RM 0RMEBINE hbusRpbRdi ments of the
present disclosure, a reactance unit is provided that includes a flexible

printed chbgigtmdOBRGf {GKEYd SdhpROTisad4,hys, a0d, es), hizents, fisadme 1160 The flexible
PCB may enbody a reactance circuitry, and the resilient franme may be

const r uctnedned wpk esitico habdusing 0F2, andrBtaatacz eal: IMBtheuhtdd withfleettesi | 1 ent franme
may include a plurality of individual fingers, each of which supports an
cor r esporigi lngsingnd vinderaldanmrevith embodihentsalf the yreedt ditctmgatiethdigbtiact nmenbers
associated with the flexible PCB. The flexible PCB may be a free floating
and/ or nwbi lingteP@EBhe ihett degeendf depantaids BIG. 1, yhepenctrparant 130 zad thached t o any

15devi ces and/or to adjacent conponents of the reactance unit, an insert
devi ce ofarrgugemént { §3eof plorasted netactpins arf configyired apdhadaptedbio perings thesgike bonnect or

w thin which the insert device is incorporated. The resilient frame may be
desi gned be eelgsHe cdusedtoreninrenatgirelaive treapelr aher feeg. inclrdime bitvigt lswiteBie t he i nsertion
of a nodular plug into the jack connector, wherein as the contact blades of
t he rmdulmé?u“ﬁ@ﬁﬁs igveich aragspading fetne aurteers pbibpBAGiarGlAwEde Hide of t he j ack
connect or 200?@}ai Lng t he insert $ vice, the contact bl ades inpinge upon
cor r é2poARRTHEEESREE Y grch pihen) | AsH!be distited n gppfce feldKtoRePs in turn i npinge
upon the_el ongat.ed contact nenber f the flexible P i ch el ongat ed
contact - RHOES ST 0GR b FlaPega: o vrasd RGR s r Pharttl s ent. 1 ane,
causi ng tsé?&:ti{re? rieL'ir%QaEinf{e atl tg'ge% topwera];legs)t(ge%f% Iz?%rBst It'e?ati\rfrtp \{)%‘iti!)nn uni son rel ative
to the corres ondPng BEISPHYS S o5 P ORI AL BPY R ATt ! P

effective to render active, and a second relative position effective to render inactive, a noise
reduction or noise compensation feature/function of the reactance unit 120 with respect to
15 signals carried by and/or passing within at least one or more of the elongated contact pins of
~ the arrangement 103.

The above-described first relative position may, for example, be associated with an
instance of intimate physical contact between corresponding facing surfaces (obscured) of the
reactance unit 120 and the at least one or more of the elongated contact pins of the

20  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

25 (and/or is activated). In accordance with embodiments of the present disclosure, the second
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In accordance with enbodi nents of the present invention, a reactance unit,
when conbined with the contacts of an insert device, may feature desired
geonetries, e.g., through bending or the like, so as to reduce noi se and
rebal ance the signal pairs in a sinple and | ow cost manner, and w t hout
altering the i npedance characteristics of the wire pairs. The design 5of
the reactance unit may be such as to provide reliable functionality over an
extended period by, inter alia, reducing the potential for wire pair

def or mat i leRtivedoGtion thdy b asbaiisiolith akcbAesf RRARE idtaXde f 5@@:@&! Rfe@the EaCh of the
contact pins of the insert device may advantageously défine el ongated

canti | evefofespbmifahcngtshioeAbIRCG PR, SRA thY the BRve-AEaTbkd ANGHe6f Y a
correspondi ng jack housing. Deflection of the cantilevered nmenbers nay be

ef f ect i ventimategypibad t@ntaat ic subgatithllRassaciraligfiaed, bhi (Roticwatd @a 1ed t he
reactance unit, e.g., through engagenent with correspondi ng contact bl ades
of a mat iingagtiveled/or is deactivhind) acg didadkeé thainédassablodiidbmimuaicatticne pr esent

i nvention, the contacts of the insert device may take the form of |ead
frames, diettroudhreadimopl8sadthe dilset onsameoré of theaflonkated domtect pins bikd f r ane

i npl enentations. In at | east sone exenplary enbodi nents wherein the

cont act s #yrngement 183 3 egcprdafisy viteotherembediméntetf ¢ present dsetbsére.almes, such | ead
frames may be P05|t|oned in a correspondi ng housing for subsequent

posi t i oniSFRNY 15145 vq Resikommtofignelvgs dntimats physiriakagntaet befwicackrdspudingg, t he
contacts of the insert device may facilitate electrical interface and
comuni ¢ J%%ﬁ"%c’ewféwaafew Uph1 2 spdinadeasirge ersauanditie clangged contagsl ug.  The

i nsert deV|c$ §¥ be us a nodul ar hack that is adapted and to receive
and conp&H$4 e a@ﬁeé‘fegt ?é‘ﬁ%?ﬁﬂf"t%‘ae?’ﬁeﬁ  Btighe teresasi gestrchleads from plugs of

diff Lin desi.gn/ . di scl osed |nsert/ ck nay be adapted to
rec e:alve g(r)] mum‘%{) 'rescf %fr? eg""fepg%i‘"?f“ Qe dengancg vy 8 =pd dig et e nsert  devi ce

| ted 1 L Is f
ol t ﬁgfpﬁ%gf@?ﬁ%?&g?fﬁ%%caér B e BT L DR MR G Gar o (cco, e g, -

U.S. Pat Erei’h‘cl.)l%: rea@ fr %m@ YJO a%ﬁ'gle gt I%a%égdn%%g%a]om of thiedalgaaeé con{act pgg HEW tot he

draw ngs, ustrates an 1 nsert Vi ce I'n accor e wth

embodi neﬁfe%rrmgeﬂlﬂ@ 169 a@és%ﬂ&an@ﬁlé&hc@?gglﬁ isoldi ﬁl e%htotlgf Yﬂeq"gact;g 8 X“E'Cl udes a

housi ng 102, an arrangenent ongate con 106, 108,
110, IIZJﬂﬂQ%Hmmﬁﬁﬂm@@Q(&@%rﬁgaﬁﬁﬁgmyﬂth respect to the housi ng 102, and a

reactance unit 120 nmounted with respect to 5the housing 102. In accordance
W t h 1enbodi A b&oemhinct Meh BRI GF §:6 bRSH! Bsclds € littHlaRg bBYbL limited
to the example of the insert device 100 depicted in FIG. 1, the reactance unit 120 may be
sized, shaped, dimensioned and/or configured to reciprocate both with respect to the housing
102 and with respect to at least one or more of the elongated contact pins of the arrangement
103, including wherein the reactance unit is adapted to be selectively activated via the
20 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

25  device 100.
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not limted to the insert device 100 depicted in FIG 1, the reactance unit
120 and the arrangenent 103 of el ongated contact pins are configured and
adapted to pernmit the sane to be selectively caused to reciprocate relative

to each other (e.g., including but not limted to circunmstances in which
correspondi ng facing surfaces of the sane are allowed to slide 10agai nst
and/or relative to each other). As will be described in greater detail

bel ow, the reactance unit 120 and the arrangenent 103 of el ongated contact

pins may be CAPRRA RQf, ARkl Phdhsl Bl RliR FRl LBk ik Y& ick Qoach ot her at
| east between a first relative position effective to render active, and a

second 1 ehAbiRoRRFinbd QR ofdA i8R 1thHDe LohsHEBARIndIARGL ¥npida BRESE T eduction or
noi se conpensation feature/function of the reactance unit 120 with respect

t 0 15si grphstichar s pRhtuby dAREMHaT is RP&SRG: Wadt istradds ild8aSbt RAGsAly NOre of the
el ongated contact pins of the arrangenent 103. The above-descri bed

first reltaiit/dstipaid doly stuchBaly of RiictioXANPiEficddEwHSTHRAC dh@derlid ke@N | Nstance of
i nti mate physical contact between correspondi ng facing surfaces (obscured)
of thé r é&kodifanrcleviunhit chRfietend of prediett mhldpls buconeuidfistaatss ef b usklbe el ongat ed
contact pins of the 20arrangenment 103, e.g., wherein such intinmate physical
cont act isschefdde of apueti¢nenvey. the wfirssafitifieci ent extent in terns of area overl ap
and/ or physical pressure) to produce, nmintain, support or achieve intinate
el ectrical cohmsed wadin, end aeicwedrestubed hereindt mfecmcamitte ib@0deaive 18the at | east
one or nore of the elongated contact pins of the arrangenent 103, such that
a react aﬁ@éer@i“ﬂ@matmq@wgmra&ﬁﬁ iy de eassideted ta inghuda tfaexamlens modsaif ow)
associated with the reactance unit 120 is active 25(and/or is activated).

| n accor QBF#en Gf & rertisniBodive ets W undrgtalisp &y arirst Eing e fosasingle tilgevibecond
relative position may be associated with a correspondi ng i nstance of a
spat i8I 3%56068&%@%‘3 I4jelevies foss pRS AEReTTETLlY OV SFeRed oy isiersled) , e. g. ,
such that, t.he above-described jnstance of .intinate physical, contact is
tibst ant VTG ERRGHR) B0 P e Ref B Shvp s UGk SR A 120 1 5

| nact i Yec§n?p%94d°5r flof 836k %e%‘tcgld) legs} it ! oy !haag‘ % G ccessary
el ect ri c &S nUACEat I S SR M S FHE UL SV B & WI935 he at | east one or
mor e of Eggrm%li&r,"%%Qeqopqgg'—gh%ﬁsnir%i crr]a%ks?gr tE) Qeecome physically broken. As used
herein, and particularly as used herein with reference to the insert device 100, the term
15 “particular material” may be considered to include, for example, a separately cognizable
material, such as an elemental and/or substantially homogenous material (e.g., 2 pure metal,
such as steel, pure copper, pure nickel, etc., or a metal alloy, such as a steel-based or
aluminum-based alloy), and/or a mixture or amalgamation of a plurality of separately
cognizable materials (e.g., an eutectic solder, such as a lead solder or a lead-free solder), As
20  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 orieniation, are
characteristically subject to relatively rapid propagation through such material or materials.

25 Asused herein, and particularly as used herein with reference to a particular material or
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arrangenment 103. In accordance with other enbodi nents of the present

di scl osure, the second relative position may both include intimte physical
contact between correspondi ng facing surfaces of the reactance unit 120 and
the at | east one or nore of the elongated contact pins of the arrangenent
103, and at the sane tine, still |ack the necessary el ectrical

10comruni cation (e.qg., direct or otherw se) between the reactance unit 120
and the at | east one or nore of the elongated contact pins of the

ar r angenmafiierh3f whith St ﬁ;@eﬁde@ﬁymg%&g&m gpﬁ&f? lWBich (e mS&Pd%%l@QﬁO% gnit 120 and
ngat e a

the at | east one or nore of the elo ontact pins o rrangement
103 are syhshand idl ‘*p}iyﬁaﬁﬁﬁrﬂeﬁ%ﬁ%ééﬁid@e@% 6O 88 ﬁ'{ﬂle%her the reactance
a

unit 120 is, simlarly, inactive (and/or Is deactiv 151 n accordance

with eﬁbQﬂtﬁMﬁn&eS(ﬂf whibtSsupd BRERI orthaRfiblo StileRo abﬂgstrbﬁﬂild'}ﬂaté?idf fiddRfe, | imMted to
the exanple of the insert device 100 depicted in FIG 1, the reactance unit

120 may bed/si ephte 510aP6 65 mét FRRS e Qfat WASHeVio SR un By §ichRniEieCi procat e bot h
with respect to the housing 102 and with respect to at |east one or nore of

t he elSongatsedctoont act pins of the arrangenent 103, including wherein the
reactance unit is adapted to be selectively activated via the

20est abl i shneAs used hezeim diese@mredmel mgle of opariied o bpensadddigeichids, ance of

i ntimate physical contact between corresponding electrically conductive
faci ng sderfeaanene, afnotihef opgrasnaficgriimiat deyROthairiat hidaea mictheaituicmeéaor nor e

el ongated contact pins of the arrangement 103, and wherein such

noi se- deF¥ETPIGnG prranesresat efdvrg dnnest i dhal, meramdertaln fore firstuime opfoysi cal cont act
is further selectively defeatable in accordance with at | east one nornal
mode of &PEF HIF Bith sppecHe themardipular dotiey bresks argipstroys any permagenippdidr her ei n, and
part (aulnglaféjy as .used herein in reference to the insert device 100, the term
nor e By ré?ge@ﬁ“tsﬁﬁysﬁ‘éer ibefwpeadhereRciapesicifenit and giie dexanpl e, a mode
of operation ﬁartl device that is repeatable, at |east insofar as

f
it does MG Oﬁg'@éfg'g f“i“?ssf’ t ﬁ&”ets??nﬁ‘ég pregogement. §t¥)?°‘§{aﬁt&€*f]@?r§?‘ik’y“y6? functionally
f t 5/if f the d t hat
il)?rB'reLSﬁ FunlB G BM ot i ﬁeﬁé@ﬁ%ﬁgﬁseﬁmcowsﬁgxﬁe&%&é’@uﬂsﬁ%q@é}éi of such
mode of ?JS%%!)&%[‘LIIQ c?frthe 1ns%rt%9\}'l ge%%? n Whlchrtna r%acPﬂcg uﬂ@;i?e() 13 realg\?i:a(t’e 100and

particul ar rre erencet the term

" nor nal mpﬂé?i Q'Id/opg Q&:H %h regya\é IQ ﬁqegB \ﬁa'te(H%érh%{ élgrr\}é{r]lﬂ%lfh!lge ranf GO Lenf xanpl e, a

nmode of operation of a partlcu ar en under en for a first
time19r i@ inBludihFh&eib boFRspbhdifl facing surfaces (e.g., electrically conductive or

otherwise) thereof are moved into or out of intimate physical contact with each other, and/or
are caused to slide against each other, as described in greater detail below.

As shown in FIG. 1, a respective overall axial length extent of each of the elongated
contact pins 104, 106, 108, 110, 112, 114, 116, and 118 may be considered .to include

20 adjacent respective proximal, intermediate, and distal extents 122, 124, and 126. Atleastina

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

25  downward facing surfaces (obscured) capable of maintaining, achieving, and/or being placed
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10respect to the particul ar device, does not necessarily require any
structurally or functionally significant portion or region of a particular
material of which the device is at |east partially conposed, or from which
the device is at |least partially formed, to undergo plastic deformation, to
develop life-shortening cracks, or to beconme physically broken. As used
herein, and particularly as used herein with reference to the insert device
100, the term 15"particular material"” may be considered to include, for
exanpl e, @ KRR Ay Sa)cRAGN RS i vikd RSHE RiraSs BBsBl B Mal and/ or
substantial |l y honbgenous naterlaf (e.g., a pure netal, such as steel, pure
copper, puicantd @likgby. etc., or a netal alloy, such as a steel -based or

al um num based alloy), and/or a m xture or amal gamation of a plurality of
separatel y co@nicz@ine: wed etboditnsntf €f18b presail dRUbARY the in5P HGks 104GH as a | ead
sol der or a |ead-free solder). As 20used herein, and particularly as used
her ei n Wi ¢xhibited itahe Catvat aopfigniatici ih ahichat ki @k oOhor8Bt R didlgsie®f Whi ch the
insert device 100 is conposed, or fromwhich the insert device 100 is
formed] tdestattemanl the frenshent 108 oy ackachke themmy) alrdn tidmst dieyskal comadtef er, for
exanple, to cracks in such material which, by virtue of their particular

| ocat i on,widi thereactanelf upit 180, isehthat dnoniermalieapphal fact smbtstricdphdeyssayty ect to
relatively rapid propagation through such material or materials. 25As used
herei n, dHide powt orenginiain spelaeenigeie uither iiaprovdanda with e belinemtstod tha ppsant i cul ar
material or materials of which the insert device 100 is conposed, or from
whi ch t heliselegss thedusgrt device 360 ey exbipiraminitiphns “ategsincoflaystionan michpioken” may be
consider%d to refer, for exanple, to circunmstances in which such nmateri al
or mat er i 'SFCE ALRME Of the dopsaiet soaistines phibe prangenierblOB (%, 2t KpMSY separate into
t wo og]nnﬁe i eces from what masgfreviousl a unitary or elenental

5const'r udfEH 2 spaced apaet with tespqqLip diefeactapre vpik 36 sugh thatgh exigrarllyor  oper ati on”
may be considered to exclude, for exanple, a node of gperation of a
particuIﬁ?aﬁggF%@n?ﬁﬁPaFﬁ@Vgﬂ%QgQMPEﬁQEéW@BWEFWEﬁﬁﬂiﬁﬁgl%m@8rresponding
arrange f.l.e r nd that, when dert aken f first tinme or
e g%slu#eﬁfvamalﬁyhs%%ga oA e%fl T tet%ﬁgm%:éPlP U eézfra%@f”éé?j’ W?é}%?ks or destroys

for a sing respect

any per n%@ﬂaﬂce%ﬁ'ig’fﬁ.r As shown in FIG. 1, in which the insert device 100 exhibits such an “at
rest” configuration, four of the elongated contact pins of the arrangement 103 (namely

15 clongated contact pins 106, 110, 114, and 118) are in intimate physical contact with the

reactance unit 120, and the four remaining elongated contact pins of the arrangement 103
(namely elongated contact pins 104, 108, 112, 116) are spaced apart with respect to the
reactance unit 120. Other (e.g., alternative) arrangements are possible for “at rest”
configurations for insert devices in accordance with the present disclosure. For example,

20 arrangements arc possible in which cach 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

25 such contact is spaced apart with respect to the reactance unit 120) (not shown).
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10fi xed mounting arrangenents (e.g., solder joints) between the reactance
circuit and one or nore of the | ead franmes of the correspondi ng
arrangenent. By contrast, and particularly as used herein, the term "normal
node of operation” may be considered to include, for exanple, nodes of
operation of the insert device 100 in which the reactance unit 120 is

reci procated, rotated, and/or translated with respect to the el ongated
contact elements of the arrangenment 15103, including wherein correspondi ng

facing surfacege l(o%si%gg 1026&!&?%& fabG@ieh ﬁoﬁgwﬁibi]evrgat%a{, ﬁ-ltcgna}é%uge n hereof are

noved into or out of intimte physical “contact er, and/or are

caused 't dinflel % 101 AAbriaC Akl AUOPHcledt: ARSEL LR d Dol RALEN RLAI | el ow
'l axral [engt

As shown in FIG 1, a respective overa extent of each of the

el ongat echoGiy! 1B inap indBdel4efink QRils, #eRdind S not¥ikdred 14 ec{]igeGFronaQQC 118 may be
considered to include 20adjacent respective prOX|naF,_|nterned|ate, and

di stal exnenpsrd2R,128 22, 17N B4]YRereiddhe WRIRSK the AoBink 1161 BbdanQhterddie respective
proxinal extents 122 of the elongated contact pins 104, 106, 108, 110, 112,
114, D16, cavitydotbdBod) itkin vaich éhic raibtynch 8niSIR0 wia@ by digfobach@dr Winiakhitaed to the
housi ng 102. At least in a vicinity of the respective internedi ate and/ or
di stal exthearrcendt24it 12(R6aydfe ntohstedtitinggpte o woRnsas 120 M5 bd.wali@64 108, 110,
112, 114, 116, and 118, the latter may include 25downward facing surfaces
((obscur edfthe hpabk é02ohayrfadlw aiftrivard regiwoib@dibpoged iaficht of thdeiangmeitaced i n
intimate physical contact with corresponding upward-facing surfaces

(obscur edg3 dfelongaiedreapiadt aine E04uHIGE 108200, 112, 114, 116 and L6y dbdncpectiiet h enbodi ment s
of the present disclosure, the insert device 100 may exhibit an initial or
"at rest EEYRTEGE 3D | Orilispesedier ermosite rasregtite sigpethapolnBirediowsingt 62 may ongat ed

10 further define a series of slender, vertically-oriented, and/or internally disposed channel walls

142, wherein each of the channel walls 142 may extend (e.g., in the manner of a cantilever-
type interface) rearwardly from the front wall 128, and/or downwardly from the upper wall
134. The housing 102 ma}y further define a reaction surface 144, and each of the channel
walls 142 may extend rearwardly to a vicinity of the reaction surface 144, at which vicinity
15 the channel walls 142 may terminate in respective distal ends 146. The structure and function
of the channel walls 142 will be discussed in greater detail below.
Still referring to FIG. 1, each of the forward region 136, the lateral regions 138, 140,
and the channel walls 142 may collectively define an arrangement of elongated channels 148,
150, 152, 154, 156, 158, 160, and 162 corresponding to the arrangement 103 of elongated
20 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
25  corresponding elongated contact pin of the plurality 103 within the housing 102, and/or serve
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5contact pins of the arrangenent 103 (e.g., at least two thereof) are in
inti mate physical contact with the reactance unit 120, such that an
external ly-applied force is not strictly necessary to bring about or

mai ntai n such contact. Further in accordance with enbodi nents of the
present disclosure, the insert device 100 may exhibit an initial or "at
rest” configuration in which at | east one or nore of the el ongated contact
pins of the arrangenent 103 (e.g., at |east two 10t hereof) are spaced apart

Wi th T eSpgatakie bl HERFHANERYAblorbA el Bl ARREL G NA! | v~ appl i ed

force may be necessary t r| ng Sout mat e physi cal

cont act %&ae@ag&@mbbmn@mﬁt%pmaﬁﬁf;a@sgg%e $aRAhedsE o 36L pins of the

arrangenment 103 and the reactance unit owi in in which

the inserfssdsy, 166, adP Q26 ifhinkSsett 6ol A}a@&urésqrﬁ%i{gh%ﬁbﬁﬂc&wsﬁ?o% four of the
el ongated contact pins of the arrangement 103 (nanely 15el ong ted cont act

pi ns 106, exikhd of thd dongdBdlcohbBpiar 64, 110, 16¥ 1| IRI . PRYBl6CAL 1 PORE Achigd th the
reactance unit 120, and the four renaining el ongated contact pins of the

ar r angenmentxtbd3r {Raneine @4 ngad gd. contact pins 104, 108, 112, 116) are
spaced apart with respect to the reactance unit 120. O her (e.g.,

al ternative) silrakgapemis. B epagsddebead pins {08l 106€98.'110,an,i1gunad,i ons for
insert devices in accordance with the present disclosure. For exanple, 20
ar rangenend l8amay cposse Hsgciive [l ifeinesekitdingndbeandilly fane.gQtectah@ila) ongat ed
contact pins of the arrangenent 103 is in intimte physical contact with

t he reactshare & temispf thoiOcrodssertiping gdomsiey, bndieayi dobnel®Bast svo'differenesbés (not shown) .
For another exanple, arrangenents are possible in which exactly none of the
el ongat e@f &6 ganmetriss inderm of Yeeticalrberss dmrechtlonpAiiraeseedtine lemgthisritre physi cal
contact with the reactance unit 120 when the insert device 100 is "at rest"
(e. g.10 weeAmis 2 Begber “M@ﬁ@wr%@mfﬁmelqngat@pa@twpiapﬁxmtingw' firi spcbgpielct to the
react ance unit 120) gnot sh % The housing 102 may be fabricated
from any %‘l!i‘?ef’%imaé "’ﬁ]éi eefi"‘i’néf‘t‘c’d FAHEptpEns AGS bR 1 Howd [ 1 Grprdadeqonpd o “Myedn mat eri al |
and/or a h w/ gﬁe trlc mat erj al , such ai plastic material. The housing
102 nay P @I&&g FO&%W#ﬁ@“%&PW%ﬂw? Sﬁﬁp ﬂm%ﬁ?“ﬁﬁFmFVHP¥@§“¢b respective

134, erein the walls of the
];1:)82;[ ;_]g Igggag: té‘c'zp ns 10 bsl(}% 215}8 %ﬁ fespect ib the elohgated contact pins 104,

108, 112, and 116 of the upper plurality, their respective proximal extents 122 may extend

15 substantially solely in the horizontal direction, and their respective intermediate extents 124
may incorporate an upward bend 168 and a main downward bend 170. With respect to the
clongated contact pins 106, 110, 114, and 118 of the lower plurality, their respective proximal
extents 122 may extend not only horizontally, but also vertically upward from the housing
102 (e.g., on a slant), and their respective intermediate extents 124 may incorporate a main

20  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 (c.g.,
including elongated contact pin 104) may be substantially aligned with each other in terms of

25  their respective side-facing profiles. In like fashion, the eloﬁgated contact pins of the lower
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5cavity (obscured) within which the reactance unit 120 may be di sposed,
and/or within which the reactance unit 120 nay be nounted with respect to
t he housi ng 102. The upper wall 134 of the housing 102 may include a
forward region 136 disposed in front of the arrangenent 103 of el ongated
contact pins 104, 106, 108, 110, 112, 114, 116, and 118, and respective

| ateral regions 138, 140 di sposed on opposite respective sides thereof The
housi ng 102 may 10further define a series of slender, vertically-oriented,
and/ or i ni@sIRRlleY, ifth g SBkbakl aRR1 pilveds) &m%?subsvé(ﬂ@anl?!aﬁgn@@%m Qfn the channel
wal Il s 142 may extend (e.g., in the manner of a cantilever-type interface)

rear war dloyhef nQéhnt BEndir @pkctebille-d Ry pramey ahe ASWANRTFEIbhdam bitg. upper wal |
134. The housing 102 may further define a reaction surface 144, and each of

t he chanrhgatal dofitact s bBce @PéreNEhiHEALWRERM ¥ pésRiod cotte§oRlibyo@fird he reaction
surface 144, at which vicinity 15the channeF wal s 142 may term nate in

respect i vievaios éd, temthin dbdbward berds1 12ue the Elengatd céniacins@n ilefoviene channel wal |'s
142 will be discussed in greater detail bel ow Still referring to FIG
1, eacéh olurdlijemdyorcomyd positipnoorrei@hiding v skahd sladatisrea)R,ené thd fper 440, and t he
channel walls 142 may col |l ectively define an arrangenent of el ongated
channel s 134§ thellp0sing] B2 may 6etppyl®sitidib@rreshbiiinganalthir® 2leeadon Hdpondi ng to t he
arrangenent 103 of el ongated 20contact pins 104, 106, 108, 110, 112, 114,
116, andawvgiancEadth cabotigentsed the hesmbdiscls@e, cad®f the 5Bt antiSebondl 56, 158, 160, and
162 may include a corresponding gap formed in the upper wall and defining a
wi dt h di FE¥RIPRTR08.642 Wy ke Wehsuln Igﬁthe"@mlﬁ‘@ﬁﬁfs@ﬁ» rewniting each e&thondi ng di mensi on
166 of the el ongated contact pins 104, 106, 108, 110, 112, 114, 116, and
118 per nfeP§HFFORAT RINg L% 1 Qo0 Hi§nbl0; 1i48116,13 B and|13H to aghjgve intigmite phggcal 160, and 162
to aﬁﬁonnndate,aﬁé?corrqiggndin el ongated contact pin of the plurality 103
withith t FEH5hY oy {9 pstablishydipspt elestrigel communicalipwitqorTERaPEneeaRtadls i t i ng

| at er al g&&g@q&t thq;egf rehativg tﬁ tqf housinﬂ lgg Iq accordance with
enbodi meRt¥ G {RemBFESEAPCEP St EG et & B AREEb Mg In 150, 152, 154,
156, 158-&0661)‘1'930110& %ﬂg en]igo%imné%% oi‘ %E %)rrésef:l;lt is%[o\s{ﬁe,%%e gf?}?eefﬁ'sst ar?' s%&)tnglél%éatigrgr ough whi ch
correspondl ng
200, 202 may be higher than or above the other (e.g., the second ¢levation 202 may be higher
than or above the first elevation 200 (as shown in FIG. 2), or vice versa). In accordance with
15 embodiments of the present disclosure, the main downward bends 170 of the elongated
contact pins of the upper plurality may occupy a position correspending to a first distance
206 from an axial position of the front wall 128 of the housing 102, and the main downward
bends 172 of the elongated 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
20  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 correéponding to a first distance 300 from the axial position of the front

25  wall 128, the elongated channels 150, 154, 158 and 162 associated with the elongated contact

30



extents of the elongated contact pins 104, 106, 108, 110, 112, 114, 116,
and 118 are permtted 5to extend or descend into the housing 102.

Still referring to FIG 1, the elongated contact pins 104, 106, 108, 110,
112, 114, 116, and 118 may conprise respective lead franes defining a
substantially flat (e.g., rectangular) shape in terns of their
cross-sectional geonetry, and may define at |east two different types of
axi al geonetries in terns of vertical bends forned along their respective

g ne 108 ARk Porld hor Bro RS il 1 BN clefolfn Rl 92

0O
contact pins sharing a first such axral “geo nclu el'ongat ed

contact pbaRd d¥nce 368ont-the 81 Joshibior ﬁ@goﬂﬁﬁ?ﬁ? d¥e ﬁr%tgx}ﬁre;on?l urality of

t he el ongated contact pins sharing a seco such axi al "'geonetry may incl ude

el ongat ed;ieMBla66 alb05mAOR difehdlt thdnldien e (e. g\./,""tﬁe'hr&gﬁﬂﬁc%% 08 Raf &ﬁeielr ongat ed

contact pins 104, 108, 112, and 116 of the "upper urality,” t

respect i sRorRf MXd MBbecMlinlhs 3D22sRNaGX b ARG, lRURshanhhAbl YasSPoel Y in the
horizontal direction, and their respective intermnedi ate extents 124 may

i ncor por asy 1a4) 15QWS, dod) et 61 68y Fosin@ stBEdreddONAMAEGHBE WA #Qep W t h respect
to the elongated contact pins 106, 110, 114, and 118 of the | ower

pl uralitylantvieeir respective proximal extents 122 may extend not only
horizontally, but also vertically upward fromthe housing 102 (e.g., on a
sl ant), and tThezing roestpEld.4yie accatdescaedh ahbodandnant the hi2dnimyiokRE Hepor at e a
mai n 20 downward bend 172 (e.g., without any other additional bends of
sim | ar ofceoapet Bfinsydichds a eaddnog ciwilit fnchetiicdhya Bckjtdceinted ainalitor near by
upward bend). O her geongtries are possi bl e. Turning nowto the FIG
2 side vibedd GICB) AY. The BexibleRGA 609 mMayOncdudela fibveend sotigat08ck ssomd st  pi ns 104 and
106 thereof, the elongated contact pins of the upper plurality (e.g.,
i ncl Ui ngeclrig aproitecBniirsiond psotipni02 padepyintyencdiato section 404ldisyosed | gned with each
other in terns of 25their respective side-facing profiles. In |ike fashion,
the el on§HWER ThedHitand sepind endpectioped2iidr The rpaoiapesunit y2q maydfurther ncl udi ng
el ongat ed ﬁgntgct in 10%% ngé be substantially aligned with each other in
terms of "YHET? ?ﬁ?@éEF?W' S s e wined §2 s sierd depedriimensie @dwnwar d bends 170
of the el ongated contact. pjns_.of ih..u r plurali oCccupy a position
corres oﬁ)% IEf%ng?%ﬁggkﬁkgégﬁﬁg W@ﬁﬁggﬁ%ﬁg%ﬁﬁhMH Eﬁ“ﬂ%ﬂﬁ% 172 of the
p g _
el ongat egosﬁg)g bR xRk @(%B(%O % erelspoec\zbtl%(l)‘ other components of the insert device 100,
15 including, but not necessarily limited to, with respect to each of the elongate contact pins 110
and 112 shown in FIG. 4, as well as with respect to each of the other eiongate contact pins
104, 106, 108, 114, 116, and 118 (FIG. 1) of the insert device 100.
Still referring to FIG. 4, walls of the housing 102, including but not limited to the
front wall 128, the upper wall 134, and at least respective undersides 410 of the channel walls
20 142, 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 fiexible PCB 400 (.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

25 first and second end sections 402, 404 may substantially solely occupy the cavity 412 beneath

31



5 plurality may occupy a position corresponding to a second el evati on 202,
and the upper wall 134 of the housing 102 may occupy a position
corresponding to a third elevation 204. In accordance w th enbodi nents of
the present disclosure, each of the first and second el evati ons 200, 202
may be higher than the third el evation 204, permtting each of the el ongate
contact pins 104, 106, 108, 110, 112, 116, 118 and 120 to achieve intinmate
physi cal 10contact with and/or to establish direct electrical conmunication

wth corr NG aGRRYAECY 0 i , as wll be
BSHORGENGaGRR 1@3“;_1|§0, gbi, OEHetss( %{},gagd 1ERFI) 9% a%oﬁ%%%ﬁ%ﬁ&

described in greater detai elow. I n accordance wt mehts of the

present Giif@bPOSWaBilizeANGtHAEspbA® hdvesibnt 3fe BEAREEEIRVAEMINGAS2RR, 202 may be
hi gher than or above the other (e.g., the second el evation 202 may be

hi gher t Rapeddto tBdIQUEnd, MBIufling Bilt n&l1BMBY loQrevefdfly (FarSRONE o the FdHH002) , OF Vice
versa). In accordance with 15 enbodi nents of the present disclosure, the
mai N dowal itle heeias 10k /0d tinitirg an elianeriadcart@rthon (&g Shiolohsut ypper
plurality may occupy a position corresponding to a first distance 206 from
an axisal tipqmpdriodFiGod). the front wall 128 of the housing 102, and the main
downward bends 172 of the elongated contact pins of the lower plurality may
occupy a posi theoesspetve disgerchitnipstobeaah siboachgdédsdoanaein68hé r om t he sane
datum wherein the first and second 20di stances 206, 208 may be different

t han eac hrrengement (@3, gy, indhude rfspactite fbe sidgoen208. Teyfrdoendpaidnesl4t han t he
second di stance 208). Simlarly, and as best shown in FIG 3, the

el ongat edag eamants the heusingd92 anfilebenpath the GprassadiclB4t ed with the el ongat ed
contact pins 104, 108, 112, and 116 of the upper plurality may extend to a
posi tion cor rE§famearigmaygngudep pexingl setigndds mgp.tecf federilittiefomdingat  position of
the front 25wall 128, the el ongated channels 150, 154, 158 and 162
associat S fr PAESET-BHE PR tReGFFRagement Kt frome 408 7ith repeet tofhel 118 of t he

| ower plurali extend to.a position_corresponding to a second di stance
302 fr gmg?‘ﬁglgéﬁ%‘ zrag%’}/ﬁ‘&@f’lﬁ t "np"B’f‘mf‘i%%““f’? MOfﬁbﬁlﬁPmi%, may {gPlydR Espseiet  and second
di stances 300 and, 302 e.different than_each other (e.qg.,.the first
di st ancevag (ﬁ?'raaﬁg B%“Zglﬁgﬁ%leé‘ endipgnoniine %%tﬁr(%‘g an%g fdaRte t%‘@%l?efages‘ﬁ‘gh that as a
whol e, t . 48, 0, 515 154 5 58 60, and 162

t' e@%ﬂ@?é%geﬁlm&gljg 42% &4 o\%ﬁ% iﬁouglﬁ% %02 10 ensPrg %haglﬁn%g{al{ﬁ ﬁé

may presen ppearance WY Th

is securely affixed relative to the other structures and components of the insert device 100.

15 The frame 408 may further include a distal section 426 extending forward and upward
within the cavity 410 and including a distal end 428 sized, shaped, dimensioned and
configured to support the flexible PCB 400 in a manner consistent with the noise reduction
function of the reactance circuit embodied therein. For example, at least the distal section
426 of the frame 408 may be fabricated from a resilient material, including but not limited to

20 aresilient 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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Turning now to FIG 4, in accordance wth enbodi nrents of the present

di scl osure, the reactance unit 120 may include a reactance circuit enbodi ed
by a flexible printed circuit board (PCB) 400. The flexible PCB 400 may
include a first end section 402, a second end 10section 404 opposite the
first end section 402, and an internedi ate section 406 di sposed between the
first and second end sections 402, 404. The reactance unit 120 may thrther

i nclude a frame 408 nountable to the housing 102 and sized, shaped,

di ) d . : g : f i b8, i.thin th
i mensi oned ang. fRAAESH h BeSUBRG bie i8S gyl ;J?:L@ aﬁfgéfcﬁ%@aé&“lggg' nLne

housi ng 102, and/or to advantageously positiont X 400 with

respect ti RANRRLNCAIHIARN £280F b REmé ARSI/OAEN LGS b8m b Gl kigLNg, but not
necessarily limted to, with respect to each of the g?ong te contact pins

110 and Ishzheo OWaisialenfrhf8. The c18:9:2008 bdntadSpitV lbrﬁla&%ﬁﬁ&&r defhegach of the other
el ongate contact pins 104, 106, 108, 114, 116, and 118 (FIG 1) of the

i nsert delokvaeard@ing surface 438f dnbl kheiRérRkdibtd Gctidh 46k Gay thelui@h bsrineh t he housi ng
102, including but not limted to the front wall 128, the upper wall 134,

and at$ | eastsporedgeptird-éiclipdefssd 4es Thldstabectibes26 bamapimaal hiy 20442, may
collectively define a cavity 412 within the housing 102. At |east a portion
of the r eaettdsveetyprrnt/od@0-tymegprogc Lipycdrduacecaithi dnipodithents dfmelpedénng but not
limted to the first and second end sections 402, 404 of the flexible PCB
400 (e. g.disclasure g fysesrrdetd {horcaismglycertdireinitiplareud 08fland of the disat er medi at e
section 406 of the flexible PCB 400). The first and second end sections
402, 404 sprign fAreletiveie haheusipg 4123 myy begpplied it afdis cottriner withid, thké disaissed bel ow) .
The 25first and second end sections 402, 404 may substantially solely
occupy t H&NER{A6 Yhereina Hagiuderpl such prsload mpghetablgast bbfivirat to cb48and1 50, 152, 154,
156,1%58, 160,. and 162 (FIG 1), and as such may function as stabilizers
wi t h PesSBET2R SURYE B copmincation keiresn be momciggowmyad-andiraesk with respect
to the h usin&_ iqﬁé%%%ng/but n;; limted to preventing upward escape of
the PCB AOOEFFEITHE HodliHgoroRresii P ¢ Aig=dpl dsseestressfance to
Lateral | yo e SRR b et Jt the d1eRte ConBetpir2] 10 within the housing 102,
- As will also be discussed in greater detail hereinafter, and in accordance with embodiments
of the present disclosure, the frame 408 may be configured and adapted to generate and apply
15 apressing force to a downward-facing surface 434 of the intermediate section 406 opposite

the upward-facing surface 432 thereof, wherein a magnitude of such pressing force may be at

least sufficient to keep the respective downward- and upward-facing surfaces 430, 432 in

intimate (e.g., sliding) contact with cach other as the elongated contact pin 110 and the

flexible PCB 400 translate and/or otherwise move relative to each other, e. g., both in the

20 vertical direction, and in the horizontal direction.
The free end portion 414 of the elongated contact pin 110, as well as that of the

elongated contact pin 112, as well as that of each of the other clongated contact pins 104,

106, 108, 114, 116, and 118 (FIG. 1), may form a foot 436, wherein the foof 436 may extend

beneath the forward region 144 of the upper wall 142 of the housing 102. The foot 436 may

25 include an upward-facing surface 438, and the upper wall 142 may include a corresponding
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5t he paper of FIG 4). The respective distal extents 126 of each of
the el ongated contact pins of the arrangenent 103 nay include respective
free end portions 414. The free end portions 414 may extend into the
housi ng 102 and/ or beneath the upper wall 134. The frame 408 may include a
proxi mal section 416 adapted to facilitate form ng a 10secure (e.g.,

cantil ever-style) nounting arrangenent for the frame 408 wth respect to

t he housi ng 102. For exanple, the proxinmal section 416 of the frane 408 nay

i ncl ude TRRReEE-EXRg REEL £ by o?tﬂﬂelgr%%ée&&%{a@lj dJixy N84 ERAHNY eigpg'tﬂgh i ng features

418, 420 adapted to cooperate wt rrespondi ng recelving structures 422,

42 of t Renhppi g, WA21kONIBNINIPs LAs bR AR AdShhsedeallia! v arf i xed

relative to t ot her structures an corfponents of the Insert device 100.

15The fr &l rdpR: 13@0e Hotidghet sd 446 M&iaa;aﬁglﬁ%m warBds PPl 420m G4 BRI ng forward
and upward within the cavity 410 and including a distal end 428 sized,

shaped, di preloai mdyaehdan chuGand dpgaideibidpQuSP LY df ot fisaxkdalege KEB 400 in a
manner consistent with the noi se reduction function of the reactance

circuist eninodi ieghdthgysica corEﬁfwiﬂNBéﬂHw@warﬁIfadir@%ﬁﬁacémo@ihShfS}Jer sgrction 426 of
the frame 408 may be fabricated froma resilient material, including but

not | i m &6 thesbRbstengigilyt de@nihg matpad: liit (oihasttént torlich nhealisial @dchisabs | east a
portion of the distal section 426 of the franme 408 nay extend upward

bet ween atthadengated ertagimied 061104, hes, ¢ Hahie) 140al6| andl4 28 angtrmiited waisd partial |y
into the el ongated channel 154 fornmed in the housing 102 and associ ated

Wi t h t hersdtishigdtedgusnentiachn apiordanceGvith Ambédiasits of the presentdiscloburt,hed i nt er nedi at e
section 406 of the flexible PCB 400 may al so be di sposed in the channels
(e.g., i deHabe ipagatecistal helpwehchpy girangement may tRfpdviniageopnasdtesit e secti on 406,
being itself flexible and/or plastically deformable, nay be bent around the
di st af eePiaraat gromofss sybstantis! unefarmity yth gpshestin e veral ewmRtdriaRingo t he parti cul ar

shape of the distal end. 428. The el ongated contact pin 110 may incl ude or
defi ne aprajﬂj\ﬁﬂﬁbt?ﬁg*tﬁ]&“ﬁ{j“%‘ﬂ‘?dl’aéec"éwﬂtﬁé?f’gé?f‘o"ftﬂr?él"iﬂﬁﬁtf‘ércﬁ‘%? Bpel%ecti on 406 may

i ncl ude ([HG, ﬂ)%f 1 1’6,6 1 13, 114, 116, and 118 are collectively capable of presenting to the
corresponding contacts of such separate (e.g., mating) connectors as may be placed in contact
with the insert device 100 (c.g., as part of a noise-compensating communications connector

15 system).

The distal extent 126 of each of the elohgated contact pins 104, 106, 108, 110, 112,

114, 116, and 118 may further include a slanted extent 442 adjacent to and extending
rearwardly and upwardly from the free end portion 414 thereof, wherein with respect to the
clongated contact pins 104, 108, 112, and 116 of the upper plurality, the slanted extent 442

20 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

25 436 is in intimate physical contact with the downward-facing surface 440 of the upper wall
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5correspondi ng upward-facing surface 432. The distal section 426 of the
frame 408 may forma cantil ever-type and/or coil-type spring. In accordance
wi th enbodi nents of the present disclosure, a force preload (e.g., causing
a certain initial anmount of flexure of the distal section 426 relative to

t he housing 402) may be applied to, and/or contained wthin, the distal
section 426, wherein a magnitude of such preload nay be at |east sufficient
to create and 10 naintain intinmate physical comruni cation between the

respect | VedavalAe ACaONRLA It Allert U AR Hhcaben 4RO not so
|l arge as to inpart a substantial degree of resistance to downward

def | ecti ofefifld a HBHSIBB s bht bR ARYE LEAMGPRLBES andidinchdibhebi-pid: t he housi ng
102. As will also be discussed in greater detail hereinafter, and in

accor dancde atigleliae R0 sHghEmtiss Withid H@nREEEH hbot AL Sabold¥8 dbfr@ge 408 may be
configured and adapted to generate and apply 15a pressing force to a

downwar d-Hoaeiamglestit ingleaaslddy fantbhige omteesmdbateiqaet iaRbdPH opposite the
upwar d- f aci ng surface 432 thereof, wherein a magnitude of such pressing

f or ce aydelreesdt.g.| mastle siiubbitgf eateet)sultetdiopt NepetheSPaLs sub@mtaynwar d- and
upwar d-faci ng surfaces 430, 432 in intimate (e.g., sliding) contact with
each ot hetraigly aphlénes]shapg ftr ¢ seand addnt B2 beth @damedgcotieat fehe iisdfhras PCB 400
transl ate and/or otherw se nove relative to each other, e.g., both in the
20ver t i cdtcilitesaedintaiping mtidate slidingehysori czoneibatids beretendir.downward The free end
portion 414 of the el ongated contact pin 110, as well as that of the

el ongat edecdritErce 43 9 the Santedestanipd 42 apdsthe irptardofcirmaifacsf432 bishot her el ongat ed
contact pins 104, 106, 108, 114, 116, and 118 (FIG 1), may forma foot
436, wherdrmefipe setivn40a sbhadgribis®E@hii0eibe sletiederient4d? wawthed egi on 144 of t he
upper, wal | 142 of .the housj nﬁ 102. The foot 436 may 25i ncl ude an

upward- f SRRy sHga thy dgabls REB AL aprgrlancgaith aspads ¢feperptiveofifie a

correspondi . d rd-facin urface 440. Each of the el ongated contact

pin 110 é“ﬁﬁpg%w8@%@"“@1’%é?ftgfdg%ﬁﬁ“éfeﬂtﬂebi ns 104, 106, 108, 112, 114, 116

and 118 may ted in cantile shij o fth respect to the housing
102 so as tobhenaﬁﬁﬁt{% ér?longat%q il pﬁ’f&:@{ E&‘D;@sﬂgr ﬂﬁmﬁogé’, g EPYhi as or

rel oad facing surface 438 of the foot 436 to
gchi eve an extcg&ﬁg% %tuggﬁﬁﬁ%cﬁﬁ%#%x\%{@g PcAl m@%ﬁ‘f'tgé?sl’w Eoﬁheteﬁoé‘gﬁ%f\mwar d- f aci ng

2 Ml 1 g B B 100, 1 S

limt to the extent to whic € el ongat ed

cont aet Rhse SRk b%@(ﬁresﬁeg@ing Qdi%ent bdrfons bifhe a;ﬁ]téi’ exéﬂtﬁf'tzl. é:r&ﬁ@er drlﬁailp ermtted to

rise relative to the housing 2. "I'n accordance wth ments of the
present  glvefJaQBHehE1702m6k aﬂ&hg%%mep%ﬁh +e§pteart@ate Ebndlfh 8bracPihOMs, SUCh an

arrangenent may be advant ageous at | eas

110, 114, and 118 of the lower plurality, the upward-facing surface may be formed by
corresponding adjacent portions of the slanted extent 442 and the main downward bend 172.
The structure and function of the upward-facing surface 446 will be explained further below.

20 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,

25 110, 112, 114, 116, and 118 may be equipped with features and design aspects which: D
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10i nsofar as it pronotes substantial uniformty with respect to the overal
rearward-facing profile that the distal and internedi ate extents 126, 124
of the elongated contact pins 104, 106, 108, 110, 112, 114, 116, and 118
are collectively capable of presenting to the correspondi ng contacts of
such separate (e.g., mating) connectors as may be placed in contact with
the insert device 100 (e.g., as part of a noi se-conpensating comruni cati ons
connector 15systen). The distal extent 126 of each of the el ongated

contact P Bart A fork@8on o%anntil%;eQ-'typl' Jr%unti%%éprang‘én@nt @iﬂpcogrésgom further include

a slanted extent 442 adjacent to and extending rearwardly and upwardly from

the free gagepatild@ikifhlf: gﬁ@r@,@f) row{e@é&ﬁaﬁnar\yléah RS RBGLenteRs WhGeig! Ongat ed
contact pins 104, 108, 112, and 516 of the upper plurality, the slanted

extent 44<spdfivEBiks 8xchEierIRiWREST clohgutddlcBRacepifk 1) 10B.aM2, 444 @Rchyt he mai n
downward bend 170, and with respect to the elongated contact pins 106, 110,

114, and bkl8irafwithiRerrdspoiing phed bbtht lower diRgitpbfahesdexiianpindrbd, ey ext end
between the free end portion 414 and the main downward bend 172. The

sl ant ed entemt ! 184Panrayrlyanpcoipassly bhelyhewhangsrtknt BCd frescsher] idBaece430 descri bed
above, and describe an angle 444 wth the horizontal when the upward-facing
surface 488&0o0) ptdvile bxzotplaBBdaiGiams atrrmgemdnisnveibeinpirpsiieadnecacapperwi t h t he
downwar d- f aci ng surface 440 of the upper wall 134. In accordance with
enbodi nemiwalgf ofielrosqedesntndt pids 4 HSUTIE, antl kS rsdydnpacdesith emtthedd ofmy defi ne a
substantially straight and |inear shape, and may be sized and di nensi oned
such t hatthe $4me ahegliey, oxavheiein repnecivryines Fiahe 1owry pluatityi of elangeigh epatagf pifsr om about 40
degrees to about 50 degrees. For_ exanple, the angle 444 may be an angl e of
bet ween dB6ut 0434 gedtdawy hnprighyith aptherge gf thesame glugplity, W angl e of about 45
degrees), such a slope, together with a substantially straight and |inear
shape!% orcopipnar/apbsipptialy oplerds prdpdipcentygien giderbysidh aigupng a‘é‘i’i‘“gFIé‘?{gfor fnsofar as it
facilitates qpintaining intimte sliding physical conmunication between the
downwar d FEE{RGI€EFace 430 of the slanted extent 442 and the upward-facing

f 432 the int i ti 406, of th | i b P 400 th
ARSI SRS R e R R I A
accor dan%&s\g@f’ q%@%@? ?fos &f 11%?%%%19'1"3 r(x)nriy i%agdelop&%&}be ge%ﬁ/elcﬁ:v% pil.&?ma(ilescr i bed in

greater érelnaf%ef.
ends 500 thereof equipped with features adapted or configured to permit the pins to interact

15 with and/or be mounted together or in common to a substantially planar printed circuit board
(not separately shown), and portions (e.g., portions of the lead frame) of the respective
proximal extents 122 of the elongated contact pins 104, 106, 108, 110, 112, 114, 116, and
118 adjacent to the proximal ends 500 thereof may comprise relatively broad planar or plate-
like sections 502. The structure and function of such planar or plate-like sections 502 will be

20 - discussed in greater detail below.

In an example of the second of the aboye—iisted 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

25 contact pins 112 and 110 may be in an overlying/substantially overlying arrangement for a
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Each of the el ongated contact pins 104, 106, 108, 110, 112, 114, 116, and
118 may further describe an upward-facing surface 446. For exanple, wth
respect to the elongated contact pins 104, 108, 112, and 116 of the upper
plurality, the upward-facing surface 446 15 nmay be fornmed by correspondi ng
adj acent portions of the slanted extent 442 and the main downward bend 170.
For another exanple, with respect to the el ongated contact pins 106, 110,
114, and 118 of the lower plurality, the upward-facing surface may be
formed bypreodbcedpamnd] AgoshRaenly, BoibisaPse Rhd ki) st AkglufXt ent 442 and the
mai n downward bend 172. The structure and function of the upward-facing
surface 4ddinsllckieel R xptiaigaedcdntitdin 198aw m@PFUA R ng now to FIG 5, the
respective free end portions 414 and feet 436 of each of the el ongated
contact piverlyirgBdhstah@8ly oldRinganshpdant Bf 2 blribRRtan®. Wea dviyigngd the

el ongated contact pins 106, 110, 114, and 118 of the lower plurality are
cl early delpiactiai ovalyingreartzbreeny piied drafesahaythe siftctiaoe snghdGafabigveeof |1 n
accordance with enbodi ments of the present disclosure, the respective
proxi rfal cevpliagitoghelatignedfleat Frames| beretntfadtiodny ta Girthiibalanck OdbsstaliOise 108, 25110,
112, 114, 116, and 118 may be equi pped wth features and design aspects
whi ch: 1)ntrofyged therelptiecanhestiprowithatligdackdiiteraction it dnlagseeisted goprectimunt i ng
arrangenment with correspondi ng features of the housing 102 (FIG 1), 2)
provi de &fpl ary | ead frame arrangements wherein respective ones of the
upper plurality of elongated contact pins 104, 108, 112, and 116 may be
paired with JdBFR @?%W&f%@théfﬁégth?ﬂbot’%bﬂqdéméﬁr1t®msmoélom fp-geporidrsnfat ed cont act
pi ns 106 1 5114 and 118 in_an overlying/substantially overlying

arr angengﬁgfeaggﬂné %F@é@?qcﬁ‘@d’r‘a‘i‘@? SHeds Izéﬁﬁl‘%?ﬂgat?}} C%W%Wftﬂégfé%@éﬂrbl ary | ead
frame,arrangenment erein respectiye ones, of the upper plurality of
elogggteam%%% §§ﬂ§%¥Q%£ﬁﬁ%?BT@ anaj ydyacent rpatipnshipfann Rswcipsd figancdi t h™ anot her
one of t | ural.it 0 ereip respective, ones of the | ower
pIuraIit€§U%ﬁgﬁ%§§épghmg§ﬁ?5%?x%?‘%0@@%¢ﬂgfﬁfpTiW?ngﬁﬂmf%%“hay be paired
wi th ano . 11t [ 1 | anar / substantial ly
coplanaragﬁ%wggﬁggéﬁ%yﬁgggﬂﬁ4E%gégﬁffé#%%&gﬁwﬁﬁﬁgﬁ?@mgf?&ﬁﬂgnent for a
prescri bi%ﬂitigﬁsﬁi&)%}%%rescribed distance. Such coplanar or substantially coplanar adjacent

relationship may be effective to impart capacitive coupling 1o the aligned lead frames,
15 thereby functioning to further balance crosstalk noise introduced thereto in connection with
plug/jack interaction in an associated connection system.
Still referring to FIG. 5, the housing 102 (FIG. 1) may include a lower housing
portion 504 and an upper housing portion 506, wherein the lower housing porticn 504
includes the reaction surface 144, the arrangement of clongated channels 148, 150, 152, 154,
20 156, 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
25 510 may include respective upwardly-directed protrusions 512, 514, and 516 for mating with
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In an exanple of the first of the above-listed three itens, each of the

el ongated contact pins 104, 106, 108, 110, 112, 114, 116, and 118 may

i ncl ude or describe respective proximal ends 500 thereof equipped with
features adapted or configured to permt the pins to interact 15w th and/ or
be nmounted together or in common to a substantially planar printed circuit
board (not separately shown), and portions (e.g., portions of the |ead
frame) of the respective proximal extents 122 of the el ongated contact pins

104, 106, anhiRBothddfe inge;a%ting]v;iﬁ'u co&ésg?nfﬁlgg%\%ﬁfga cﬁ}d-fa@'ﬁg Qc;[ckétsfortcyv%ie roxi mal  ends

500 thereof may conprise relativ f) anar-or platelike sections 502.

The St I UCfobkcfre@TBhbMRGhd Qper%usiﬁ.%%%% APBAS asOit ilpiloﬁattg%{hggéaﬁgfogg%éms 202 wll

be 20di scussed in greater deta bel ow. t he second

of the abowemlsoshitheidRi@tht I8@BhounY dokRNS04 B 1k horiRAfl JiQRSEQf the lead
franme) of the respective proximl extents 122 of the el ongated contact pins

104 and lAGhersyankye, i ra@Bpt@¥eed1 b yiaf Gk B btz r@bdodveONRI bW RG] hangenment for
a prescribed distance, portions (e.g., portions of the'lead frane) of the

respect i \vé8 pndxhilrbls fextrap b $cviR6 sofaceed20 Bgpd mtth 33T BRhaGE with ASy/ck12 and 110 may
be in an overlying/substantially overlying arrangenent for a prescri bed
di st ance,ottendfointepding iwith sor¢epayding featntel foRseddf the gpet Raeing soatm)s00f t he
respective proximal extents 122 of elongated contact pins 116 and 118 may
be in an agssin lgdaning thenpperchotding dotion v ih e vertienl plaegenent for a prescri bed

di stance. Such overlying or substantially overlying arrangenent of | ead
frames may beTksfreceptpdle &l Omeny ibprPuther sizedh swiddi dimessopeddniageohBeurdiao al | gned | ead
frames, thereby funqtionlnq to further bal ance crosstal k noi se introduced

t heret o FIFeeHRECRIBYS N<rpal grenyy j2aekthe elensptad edntsat ins 166 156 S bk att ed
conne%tign system . In an exanple of the third of the above-listed
threeli t en%° t%b'?‘f’?"é’ﬁ’éah(ye@ﬂ allowyyibe faftegigbegeme wergly lpdesdmdihin)endiér t he respecti ve
pr oxi mal tents 122 of el ongated contact pins 108 and 112 10may be in a
copl anar /a’?’)éfﬁ‘g{géffﬁl?‘%quhg’/usﬁ’éﬁP‘g 0o praearple et magER0Pardsr s prescri bed

di st ance d tions (e.q.. portio of the lead frane) of the respective
pr oxi mal Teéquq aeC}]cFSgBTﬁ m8]1!‘&% rgjﬁ%taéﬁleéBﬂioésc{m’pqzﬁ’sﬂg’féd avdortadividuslly be in a

copl anar t nar,. adj acent. rel ati onship f.or a prescribed

i 5t ance 2 8rk AR GER: BBl PSR o Ph AR Hap e B

corresponding ones of the proximal extents of the elongated contact pins 106, 110, 114, and
I3 118 of the lower plurality. The structure and function of the slots 524, 526, 528, and 530 will
be discussed in greater detail below.
In accordance with embodiments of the present disclosure, the reaction surface 144
may be positioned, dimensioned, and configured to define a slope of approximately 30
degrees (e.g., with the horizontal) for the corresponding adjacent ascending portions of the
20 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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rel ati onship may be effective to inpart capacitive coupling to the aligned

| ead frames, 15thereby functioning to further bal ance crosstal k noi se

i ntroduced thereto in connection with plug/jack interaction in an

associ ated connection system Still referring to FIG 5, the housing

102 (FIG 1) may include a | ower housing portion 504 and an upper housing

portion 506, wherein the | ower housing portion 504 includes the reaction

surface 144, the arrangenent of el ongated channels 148, 150, 152, 154,

20156, 158, 164, yﬁ%oﬁt@gg’ poﬁﬂ:g 56Maﬁﬁéfﬁcfe¥r égtgregﬁug-‘glggéd boI%%ﬂl ower housing
mar gi n , an

portion 504 may include or exhibit a rear may i nclude or

feature awkeRGemtBsdyS3Dmey be'bizRd, Viopd)iibn@hned H8/of @&ﬁgm&%@mé?éd wherein the
receptacle 510 may be sized, shaped, dinensioned and/or configured to

recei ve tiie thepRpiadlONDiaBIbRMNh MBI FR 1ddr QWMshb forli@ $08T anki/Br hECOME
securely | odged within and/or affixed to the | ower housing portion 504. For

exanpl e, tebend eQeQy REEeR HRES/AHin BRYoriaMkAlGred E BRGNS the BYE 582 Yagli r ect ed
protrusions 512, 514, and 516 for mating with ané?or ot herwi se interacting
W t h cor riedypisnghkin gf letovwn 3&ir dlpyscl acoppgsits @Skl s@iks sraivhies2 (wiksgur ed) formed
in the upper housing portion 506 to assist in |locating the upper housing
portion 58¢ suilt latch 83ipeytcomprist h erolrasivers36 andsi bagelqdGtrificO 5B 854 nial bk he hori zont al
pl ane. For anot her exanple, the receptacle 510 nay include opposing

r espect i venigarediteigicroperate iwith tablanzintasy Bk 6 of @ aatespoadihg Gik8f fheadilsr i ng a
bevel ed surface 520 and a notch 522 for mating with and/or otherw se

i nt er act iA§ it wedpsrgronion A% f eat ures formed in the upper housing portion
506 to assist_in |ocating the upper housing portion 506 in the vertical

pl ane. WOPb%%ﬂaégﬁ BriBer@izpda yhapes, dimensirasd ailpeepnfigige tbeeidi mensi oned
and/ oy, configured to receive the respective proxi mal extents 122 of the

el onaat e&he({gs%?céf(gf prﬁi“ﬁ‘gl eﬁ%t,s 12121q§ ,thef}mgateéﬁgntact pins 104, 108, 112, and 116 of

the upper plurality and allow the latter to become securely lodged within and/or affixed to the
upper housing portion 506. For example, the body 532 may include or define a series of slots
540, 542, 544, and 546 for individually receiving and laterally locating or guiding respective
lead frame portions associated with corresponding ones of the proximal extents of the

15 elongated contact pins 104, 108, 112, and 116 of the upper plurality. The structure and
function of the slots 540, 542, 544, and 546 will be discussed in greater detail below.

The body 532 of the upper housing portion 506 may further include or define 2
reaction surface 547 disposed beneath the respective proximal extents 122 of the elongated
contact pins 104, 108, 112, and 116 of the upper plurality. In accordance with embodiments

20 ofthe 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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10118 of the lower plurality and allow the latter to becone securely | odged
within and/or affixed to the | ower housing portion 504. For exanple, the
rear margin 508 and/or the receptacle 510 nmay include or define a series of
slots 524, 526, 528, and 530 for individually receiving and |aterally

| ocating or guiding respective |ead frame portions associated with
correspondi ng ones of the proxinmal extents of the el ongated contact pins
106, 110, 114, and 15118 of the lower plurality. The structure and function

of the slots B3gkinuig® refer® FIGRIMSBRrmidlate sBRiofl STt SS Bickib IO POS @G €r det ai |
bel ow. I n accordance with enbodi nents of the present disclosure, the

reacti on mayrif@ne ol dfinemyariafoeOfiof {ig ednga@l HRNGH RAAGh clcalRfls SNEdogur ed to
define a slope of approxinmately 30 degrees (e.g., with the ﬁorlzontal) for

t he corr esponidiaig 5a8lj5a¢8nt exambiantitagn ROF. tioaNge 6f thé Siker 20l @xdt il extents 122
of the elongated contact pins 106, 110, 114, and 118 of the | ower

pl ur al i t ysgcomd eidorctivns 402,0Mit.dBach of the ¢ight plogzaled atkrhniets: cartxk 648,0r pur poses of
mating with a plug (not shown). For exanple, the reaction surface 144 may
serve X o A adSs S6hE58 660, 462 méyokle @ sshdd akadctive ipwaahbbinpfurdre el ongat ed
contact pins 106, 110, 114, and 118 of the lower plurality to about 100
grans or bk wherein colleTtigelyy g apwhdtrsing eprizens 564may5B6nathyabovee| ude or feature
a pl ug-shaped body 532, wherein the body 532 nmay be sized, shaped,

di nensi orfe¥ribdaperddesinisyiice t62(BIh &) of thsantermgdipta sastianH@6) deepcard e 510 and
between the rails 518 of the |ower housing portion 502, and/or to becone
secur el y PSEFHEE" chwrewert-Heagwrieses %@fbie%égesﬁrri’é? Brgeaterdniaildglanpl e, the body
532 may 5 in@lude a pair of latches 534 di sposed on _opposite respective
sides of the B EYs Wilysmpedigentud Hearrsmt fisaspresach ipdiyidusheionerted a

protrusi on 536 and a bevel ed surface 538, and may, be configured to

i nt er@perug‘fr%or\ﬂf‘}?lﬁn %WF%%@W&?%?W‘&&? ‘Eigfl%g'e’&?f’flﬁayéﬁrpl’@é"ﬁl&r?ﬂ? 48 of t he

711 SIS DS SUEL POUSLAT ROLL, Oh 308, The. oty <27, paye e L

si zed, shape I mensioned an e respective

pr oxi mal aff $t A Bdnen I%%vgfl gtﬁ ?%f%x%%&?%%%f&@ﬁErtog&tt}éeo %Qésriai]‘gfz%he i%‘tgr%gfl'llz’ and 116

of the upper ura er econe secur @wlodged

Wi i n_aadlior48hhd KedkduanlBRnHPRE] aBIRUS AR PAL LD A0y, EQleyexanl o, Lhe

body 532 may include or define a series _ S 0, , and 546 for
i ndi vi dugighdeidh8A&I iNeGmaRn _l:l%&ft@é4'8>’55b,%§t552ﬂ,3563rss29,'d?@?ﬁz?aﬁd%gﬂﬁm' ve |ead
e pr

frame portions associated wth correspondi ng ores o Xl mal extents
of the of cutouts 568 and 570 extending entirely through the material of the intermediate section
406 and located on respective opposite sides of such arrangement (e.g., respectively adjacent
to the interconnection elements 548 and 562).
The arrangement of eight elongated interconnection elements 548, 550, 552, 554, 556,
558, 560, 562 may in turn describe respective width dimensions 572 for each such element,
20 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

25 alternatively, entirely) upward and through corresponding ones of the ¢longated channels
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15el ongat ed contact pins 104, 108, 112, and 116 of the upper plurality. The
structure and function of the slots 540, 542, 544, and 546 w || be

di scussed in greater detail bel ow. The body 532 of the upper housing
portion 506 may further include or define a reaction surface 547 di sposed
beneath the respective proximal extents 122 of the el ongated contact pins
104, 108, 112, and 116 of the upper plurality. In accordance with

enbodi ments 20of the present disclosure, the reaction surface 547 may be
posi ti oneds, BoBaskNes.15an6d, Ad 1B RHiEIUrAM 41 shaRk OMb SectfiQlly iRy Pr e- | oad
stress usable for purposes of mating with a plug (not shown). For exanple,

t he reactpgh9ficalniftaee® (S #id WiinS &mMe) fvih &d&@%@ﬁﬁ% dnbeoreRRIALkedf Or ce associ at ed
wi th each of the elongated contact pins 104, 108, 112, and 116 of the upper

pl ural i t yeohtact phe L4, 130103 BOB1 101 10N E,.and 118 (FIGSCOMuianui ng to refer to FIG 5,
the internmedi ate section 406 of the flexible PCB 400 may include or define
an ar r angenenTheafist# begtidn 426 ofgatract 408ty MonMae e af heivpdteat F4Qht 550, 552,
554, 556, 558, 560, 562 extending between (e.g., fromone to the other of)
t he fi¥ stelampdedsegoridliemads SWCIT180T88, 40,584,406, .58Eaat590f eathhdf waicght el ongat ed
i nterconnection el enents 548, 5550, 552, 554, 556, 558, 560, 562 may defi ne
or i ncl udsterdsbety herizontelly (ggwéordard)acd ragtiely fac @itibx d¢vemgrd, andher ei n
col l ectively, the upward-facing surfaces 564 nay define the above-descri bed
upwar d- f &enirglls &on Y nequniie feppured 1 Grahdbteininates rbalicwedive sppirtip 406) , t he
structure and, function of such upward-facing surfaces 564 being described
i n great &2 erEinly (G| Nt subigsted focpaismal fcesh subptysigiineficisens with e pr esent
di scl osure, each indivi dual eIon%ated 10 interconnection el ement of the
ar r angen@H{rlbs@lieght28ohtbe Same 8y End risRsrdycpRoy isdBhmay iaeludervm each of the
othené tﬁe eof . gﬁ% exaqgle t he inéernediate section 406 may include or

aff P S BBt TR VBT d PEIC 98 clengrieh N R Bt PR hr ough t he

defin
et or o058 Syl SEIEELe 55l 8, 406 o0t Losal e peen, i v dua
L om RS LR By Bl e B 0o o pe
ke el sy2sel D A0 |6k ER O BERFRELIEARISRR, TLU°S, Orou"
548 and R@dain intimate physical communication with the corresponding downward-facing surfaces
I35 424 of the elongated contact pins 104, 106, 108, 110, 112, 114, 116, and 118), to exhibit or
describe a corresponding curved profile 596 suitable for allowing the elongated
interconnection elements 548, 550, 552, 554, 556, 558, 560, 562 to maintain physical contact
with the e¢longated interconnection elements 548, 550, 552, 554, 556, 558, 560, 562 while
simultaneously moving or translating relative to the same (e.g., sliding across the same).
20 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

25 present disclosure, the radius 598 may be a radius having of a length extent of between about
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The arrangenment of eight elongated interconnection el enents 548, 550, 552,
554, 556, 558, 560, 562 may in turn describe respective w dth di nensions
572 for each such el enent, 20as well as correspondi ng center-to-center
spaci ng di nensions 574 as between adjacent pairs of such elenments. In
accordance wth enbodi nents of the present disclosure, each of the width
di mensi ons 572 i s narrow enough, and each of the center-to-center spacing
di mrensions 574 is of an appropriate size, to permt each of the el ongated
i nt er connegli gﬁﬁ?; 8 , 4 6 562: 1) to fit
W t hin agdépltg??d gﬁl%%at ' e%é%é’pag?l??gllr?@s o}%é%g%P ?’g‘%ﬁaf?r ?lgderf“?}?sosg%?rier ely) upward
and t hr oygh;gor respondi ng ones of the el ongated channels 148, 150, 152,
154, 156, 158, 160, and 162 (FIGS. 1 and 4), and/or 2) to electrically

and/ or  physi cRkchef HaRb&hARLchdrEoally ataMlic@ oSl HhiPoSaRL i LRmgor respondi ng
ones of the elgngéﬁed é%ﬁfact gﬁﬁ? foﬁ%k%g%ggids,’%%%?“%%??m§14, 116, and

118 ( FI GSuserk davidd 160, or Bbngth Shahtich@GhduRtihgdAfioRthig it rEpai® A0SRy | ncl ude or
define an arrangenent of eight 5el ongated support el ements 576, 578, 580,

582, 584,10586re05HH8 fle:alePGOM0 R sithramallf Betch@iadamRah Andabiczontal Iy (e.g.,
forward) and vertically (e.g., initially dowward, and eventually upward)

from t he rmgeinfmatignf Gad tang of hotiand tHeglexTbie 2UB $0@Hh i@ ubR&Pe&tidaye support tip
592 ordinarily (e.g., when not subjected to external forces) substantially
coi nci dentreatipt fmay bedintited parkdirichdSty sile ebonght<li28ntad plahB4f 108®84108. 11Each
respective support tip 592 may include or 10define a curved support surface
594 ar ouddt. uhe. efn tiRef bt argatredt i0A twéthio drdntdtaichehdnbist 550548, 15850, 552, 554,
556, 558, 560, 562 may be w apped, forned, and/or bent so as to cause the
respect i V&b Uptdflafdaldr pryssingef lastrrtBliy dofnvahily @l thargmtaide elngered onnect i on

el ements 548, 550, 552, 554, 556, 558, 560, 562 (which surfaces 564 may be
used o Hénrwpetiondenesnis 368 A1 . Pt F1fal S, PRy call bebamesineatfiton with t he

correspondj ng. downwar d- f aci ng surf aces
undersides 410 of the channel walls 142 setting an upper limit to the degree to which the first

and second end sections 402 and 404 of the flexible PCB 400 may rise within the cavity 412
defined by the housing 102, The range of motion of the flexible PCB 400 in the downward
vertical direction may be limited or restricted by virtue of the flexible (e.g., movable, form-
15  fitting) support supplied to the elongated interconnection elements 548, 550, 552, 554, 556,
358, 560, 562 by the distal ends 592 of the elongated support elements 576, 578, 580, 582,
584, 586, 588, and 390 of the frame 408.
The range of motion of the flexible PCB 400 in the forward axial horizontal direction
may be limited or restricted by the elongated contact pins 104, 106, 108, 110, 112, 114, 116,
20 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

25 cavity 412 defined by the housing 102, and by virtue of the flexible support supplied to the
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15424 of the elongated contact pins 104, 106, 108, 110, 112, 114, 116, and
118), to exhibit or describe a corresponding curved profile 596 suitable
for allowing the elongated interconnection el enents 548, 550, 552, 554,
556, 558, 560, 562 to maintain physical contact with the el ongated

i nterconnection el ements 548, 550, 552, 554, 556, 558, 560, 562 while

si mul taneously noving or translating relative to the sanme (e.g., sliding
across the sane). 20The shape of each curved support surface 594 may be

defined bylomat@icknRAMoneiabnt HAL s5oNE2 M visel 5%&’,!'%@6?“582 %Lh‘i f AGH s
r

substantially describes a cylindrical section. In acc ance wth

embodi Mentss obfhe tibmzaRE eSO cléth6!508 WY s3d. B, 634, brdédeCal 5§(?§ftt}Leon may have an
angul ar extent of between about 90 and 170 degrees (e.g., about 135

degr ees) . frdDxeHiOB. Ergagabf matios bf the Al TbId IS Myl MelFhiGakl 2801liRRALAr € possi bl e.
In accordance with enbodi ments of the 25present disclosure, the radius 598
may be a dimdionsapbylimipdef reatritianigtihe RasteBbf 0§ uldekMeano aiithanneil, 4 MM and
about 2.8 nm (e.g., about 2.4 mm). O her length extents for the radius 598
are possivplile 142 setting arfatvhet linita theblegreego which v ifiesaiddgedhd aag bRbods0 any ot her
portion or conponent of the insert device 100, or bearing a conventional
nount i ng 402pret406abthe Pexilile PCH 49 pew retea withia tieausityig2 BIRas Byhey ieefiae t he
flexible PCB 400 may be substantially free floating within an all owabl e
range of lHorndby virre! thyfigeble fe-aymavete. Gfmifttenes fuppirtsugpliROB 100 i n t he upwar d
vertical direction may be limted or restricted by the el ongated contact

pi ns 104 Flopgnbed intergonngdtign elgments 548,450, $3% 354 AP, 138 56 and§62 efithefegdivent 103
within th elggg@t d chanpel s 148, 150, 152, 154, 156, 158, 160, and 162
pressi ng at TRaEHe g’éfrﬁ't‘iﬂsﬁl 1% ofiBaioneatad srremt damenis §4h 8% F¥eS R Bigated 10

i ntergon LON nts 54 50, 552, 554, 556, 558, 560, 562, and by the
presé%ceggigéﬁémﬁ%@gf@FgﬂgegﬁORB the FageqdaeHen offiifleible PEBSEY inieph an upper
limt to ree ich the first and second end sections 402 and 404
of the f |°£‘§‘?E%‘§‘9e58§r ﬁi%ff%‘ﬁ"’?‘i' 5%“&?‘15?&?-%’ IR @ P the nepe oHEKG: Heepyby t he

housi ng ; : . motLon.of the flexible 00 1 n the downward
verti cal g’(gli%lrug;(l:i?) ?géﬂﬁg@b}g‘éweioﬁhte (raeéa%(‘)’?ly ?18%0??%‘?'88“ B&’%SI %ﬁll?é’loﬂgat?dhe flexible
(€.9.. mvdBhfectidi¥idRents 548, 550, 552, 554, 556, 558, 560, and 562 of the flexible PCB 400

within a corresponding one of the elongated channels 148, 150, 152, 154, 156, 158, 160, and
15 162 by opposing respectively adjacent instances of the channel walls 142, as well as by the
similarly relatively close confinement of the first and second end sections 402, 404 of the
flexible PCB within the cavity 412 by the opposing side walls 130, 132 of the housing 102.
In accordance with embodiments of the present disclosure, each individual elongated
support element 576, 578, 580, 582, 584, 586, 588, and 590 of the arrangement of eight
20 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 exiending 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

25 eight elongated support elements 576, 578, 580, 582, 584, 586, 588, and 590 may in turn
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15 fitting) support supplied to the elongated interconnection el enents 548,
550, 552, 554, 556, 558, 560, 562 by the distal ends 592 of the el ongated
support el ements 576, 578, 580, 582, 584, 586, 588, and 590 of the frame
408. The range of notion of the flexible PCB 400 in the forward axi al
horizontal direction may be limted or restricted by the el ongated contact
pi ns 104, 106, 108, 110, 112, 114, 116, 20and 118 of the arrangenent 103
wi thin the el ongated channels 148, 150, 152, 154, 156, 158, 160, and 162

[ 3 ki bl : e i ve el ongat ed
P R e e R

resence @fiof (Bedind@ndk-BesndiPxtl diRsGRAMNEL: MAkifi B k19 an forwvard
Pinit to thg degree to mhi%h %egfirs? and sééonéheﬁ%%ﬁg%t%oﬁs 402 and 404

of the flmuhibdach HAR AQaBMpRALRAECRS Wol SisNsgolssn 26 avk togs 41P508%f | ned by the
housi ng 102, and by virtue of the flexible support supplied to the

el ongat editiwithiaredeene upvaid Braprent SoRd8d chafdls 125350, 954 15655%, 15858, 560, 562
by the distal ends 592 of the elongated support el'ements 576, 578, 580,

582, 584,16686d 1@G8BIG. &)ehdiH @ miysitall@ cdnt:armid $OBide SBforf BN@RePbndiiRt i on of the
flexible PCB 400 in the rearward axial horizontal direction may be limted
or rest rioptsad theyightwonpatakietacennoftioh hlemenmbas si50,652,434) 56d, stdesochannel 5Swal | s
142 setting an forward limt to the degree to which the first and second
end sect i%’?ﬁs indgyedigtelsedithn 466 of thefldxbAaB 490 FOBS ARG KAy retreat within the

cavity 412 defined by the housing
Still referring to FIG. 6, the proximal section 414 of the frame 408, in addition to

including respective vertically- and horizontally-extending mounting features 416 and 418,

10 also includes two additional vertically-extending mounting features 606 adapted to cooperate
with corresponding receiving structures of the housing 102 (FIGS. 1 and 4) to assist in
ensuring that the frame 408 is securely affixed relative to other structures and components of
the insert device 100 (FIGS. 1 and 4).

Referring now to FIG. 7, the insert device 100 may support the eight elongated

15 contact pins 104, 106, 108, 110, 112, 114, 116, and 118 in accordance with most standard
wiring formations, thereby accommodating RJ45 pIugs-according to the T568B and T568A
standards. The TIA/EIA commercial building standards have defined category e to 6A
electrical performance parameters for higher bandwidth (from about 100MHz to about-
500MHz) systems. In category 5S¢ and 6A, the TIA/EIA RJ45 wiring style is currently

20 preferred and is followed throughout the cabling industry.

As indicated above, the respective proximal extents 122 (FIG. 5) of the clongated
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

25 the lower plurality may be engaged in corresponding ones of the slots 524, 526, 528, and 530
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102, and by virtue of the flexible (e.g., novable, formfitting) support
supplied to the el ongated interconnection el enments 548, 550, 552, 554, 556,
558, 560, and 562 of the flexible PCB 400 by the distal ends 592 of the

el ongat ed support el enents 576, 578, 580, 582, 584, 10 586, 588, and 590
of the frame 408. And the range of notion of the flexible PCB 400 in each
of the transverse or lateral horizontal directions (e.g., into and out of
the paper of FIG 4) may be limted or restricted by virtue of the

rel ati vel pmeh @58 £98Ho HioB o361 Pl idier SlaABEALSHink Bl-AEG GBRECt | 0N
el ements 548, 550, 552, 4, 556, 558, 560, and 562 of the flexible PCB 400

W thin a seofBsRAREL NG nRH e B Hde RlRAL&HwaIRFNebS whiSin rdkpliivel 52, 154,
156, 158, 160, and 15162 by opposing respectively adjacent |nstances of the

channel wablg@mmtof s@SaM@lly c@TanRYT-hbged Sithitd @huhdrdufl7ad n¥ebdfoGle@se confi nenent
of the first and second end sections 402, 404 of the flexible PCB within

t he cavi toydetihad iyythd leeaivp asi wdis 900 02nahdhsof 13 GespebB2 mnat di@lakaiksi ng 102.
I n accordance with enbodi ments of the present disclosure, each individual
el ongat edeciopdO (F16! B ntiht elbrbied BonBict B0 04, 5382 11584, 11686he P& and 590 of the
arrangenment of eight 20 thereof may be physically separated from each ot her
t her eof iphiralitemapehetengngtd ip hakie capioed eaompdsyndimap dnead tHeessngahowwl in FI G 6,
the distal section 426 of the frame 408 may include or define an
ar r angenendergyts 78&{pemedsh tie scac0d! WX obthel inpgr honting mition 566, endydactt dighenat eri al  of
the distal section 426 and | ocated between individual adjacent instances of
the arr afgRiveR Plaar o Blatetlikn grstiend SEA gipsrelongdtasieeriecs pigy )6, HPSL14580, ei ght
el ongat ed s%pgort el enents 576, 578, 582, 580, 43 584, 582,
118 of the lower plurality may be engaged in and/or captured by a corresponding one of the
10 arrangement of undercuts 704 formed in the rear wall 702 of the lower housing portion 504.
The interaction between the T-shaped undercuts 704 and the associated planar or plate-like
sections 502 of the elongated contact pins may be effective to support the elongated contact
pins in a cantilevered manner. Such interaction may also, or alternatively, support and align
the clongated contact pins in position prior to being inserted into a PCB (not separatcly
15 shown).
As shown in FIG. 7, the elongated contact pins 104, 108, 112, and 116 of the upper
plurality may define a first plane 706 as they exit the rear wall 700 of the upper housing
portion 504. The elongate contact pins 106, 110, 114, and 118 of the lower plurality may
define a second planc 708 substantially parallel to the first plane as they exit the rear wall 702
20 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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586, 588, and 590. The arrangenent of 584, 586, 588, and 590 may in turn
descri be respective wi dth di nensions 602 that are narrow enough, as well as
i ndi vi dual and/or collective center-to-center spacing dinmensions 604 that
are simlarly appropriate, to permt each of the el ongated support elenents
576, 578, 580, 582, 584, 586, 588, and 590 to fit within and extend upward
t hrough the el ongated channels 148, 150, 152, 154, 156, 158, 5160, and 162
(FIG 1), and/or to physically contact and provi de support for

correspon AANG ahd | i | ement's 548,
550, 552, Qz%dg% 55%"9%115%%%%%%&% PO B o R 206 of t he

flexible BB400 (FIGS. 4 and 5). Still referrlng to FIG 6, the
proxi mal section 414 of the franme 408, in addition to including respective

vertical ly- angimheelesenbitd mGeMﬁanslgcmmE iH3Gn Rl tRSedibR reid 418,
10al so includes two additional vertically-extending nounting features 606

adapt ed t8B0GROREAbANYQ fivk V46N JF & PRNBIE POB LEL einY NAGHISPERISd0UE §SwRfn t he housing
102 (FIGS. 1 and 4) to assist in ensuring that the frame 408 is securely

af fi xed rtep piti view,hehdidgehesi Qb e SacaiRGueapen et ) of ind Hign:i nsert devi ce
100 (FIGS. 1 and 4). Referring nowto FIG 7, the insert device 100 may
support tdmgsedjnercednocipa tiedentSReMs5a0152, msmssd,@gs 540862 oFEH3, 110, 112, 114,
116, and 118 in accordance with nost standard wiring formations, thereby
acconmodattemydiRd4&tipl 40§ spec avdditingirttand daeond GG tamdi0T, 568 Betstaandar ds. The
TI A/ E1IA commerci al buil ding standards have defined category 5e to 6A

el ect r i cavhighspéhontampnoection elamentsexisnd. ok rehitghesirchiafthwimtiodied(Hyriem about 100VHz
t o about SOONP%% stens. In category 5e and 6A, the TIAJEIA RJ45 wiring
styl e is fegPledB8)0 pepinglhdeaniealinel corduttisielseaees of yauiibding & Fist cabl i ng

i ndustry.
10 ° layer 804 and a second layer 806 shown in overlapping fashion in FIG. 8.

As shown in FIG. 9, the first layer 804 may include a plurality of conductors sized,
shaped, configured and/or Iocated for use as respective capacitor terminations. For example,
the first layer 804 may include respective first, second, third, and fourth conductors 960, 902,
904, 906 disposed in the second end section 404 of the flexible PCB 800. Each of the
15 conductors 900, 902, 904, and 906 may be a substantially planar square or rectangular
metallic pad/plate. The first layer 804 may further include an arrangement of conductors
sized, shaped, configured and/or located to achieve, facilitate and/or maintain an effective
¢lectrical connection between the elongated contact pins 104, 106, 108, 110, 112, 114, 116,
and 118 (FIGS. 1 and 5} and the reactance circuit 802 (FIG. 8). For example, the first layer
20 804 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, 538,
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

25  sized, shaped, configured and/or located for use as respective capacitor terminations. For
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As indicated above, the respective proximl extents 122 (FIG 5) of the

el ongated contact pins 104, 108, 112, and 116 of the upper plurality may be
engaged in correspondi ng ones of the slots 540, 542, 544, and 546 forned in
t he upper housing portion 506, and the respective proximl extents 122
(FIG 5) of the elongated contact pins 106, 110, 114, 118 of 25the | ower
plurality may be engaged in correspondi ng ones of the slots 524, 526, 528,
and 530 forned in the | ower housing portion 504. Each of the | ower and

h ' he..h i 102 L. i nclud
roopect i ve Pas kR g afe pRoRi e BEMME Bl ML T T O 1
or ot § ned iy oEAET LR, R IO b b S lgg R B O BT et v

or define y the respective re respective

pl anar orpdH @oerhdnkemesGahd@nf080808 Thde 1005 mA) vd ELEIANGHAL contact pins
104, 108, 112, and 116 of the upper plurality nmay be engaged in and/or

captur ed sawar@orq&fahgﬁﬁmmf&q,a@ﬂae.%ﬁrh@g W BBEEFRND o8 FIENALT L S 704 forned
in the rear wall 700 of the upper housing portion 506, and each of the

respect i eerdlickriad 908lasptidtEwit heclofpikd RRcoRidcldRM 598 Magmt ed contact pins
106, 110, 114, and 118 of the lower plurality nmay be engaged in and/or

capt ur ed ehyig@edrofita® $RA0H{AIG. 19 Belcoficilfoupldd taht aRO®ARRIor @fo; 23Kker cut s 704
formed in the rear wall 702 of the |ower housing portion 504. The

i nt er act incatellBatacecll atsheatdd Sitahedongadehettofnediith ekmdnttshandsizoci at ed pl anar or
pl ate-1i ke sections 502 of the elongated contact pins may be effective to
support telhegaddeagad eid 160HACD) ispicnisically salagd?) itHeanceiledrareeil P essocidBudc h
interaction may al so, or alternatively, support and align the el ongated
cont act piithghejetpngaserd intexspnnpetiop elemnent &) angd thie gbagated dortart pin A0RERS. (Ihist  separ atel y
15shown). As shown in FIG 7, the elongated contact pins 104, 108, 112, and
116 o0 t heintipge plegitical egmimupicatop wid hiesixtheeofiduetor 109R.anéisrOBdizest t hey exit the
rear wall 700 of the upper housing portion 504. The el ongate contact pins
106, 110 cleqiige! comppuniepongyith thesfifhpaducter LA0A Khytwrtugw{thel 6fh 4 sixtbsecond pl ane 708
substantially parallel to the first plane as they exit the rear wall 702
200f the®f WSﬁ%@s“ﬂ@bﬁ%%WﬁBﬁ”gﬁﬁmmﬁﬁmngﬁﬁﬂﬁﬁ@ée%??ﬁm@ﬁﬁgﬁinents of the

present dis¢losure, each of. the el ongated contact pin 04, 106, 108, 110,
112, 114 Mokl Wi sl MiniRS Qoeat DEP IS SpPgRPAIedi 710 conf | gur ed

<0 2Pk S0 PSR AR AR BRGS0 BB, (10 g
thr oyg h- rl@dﬁl?% tf?ef m&alﬁ%ce &“lst a@e!ogia‘éé\@ irvﬁpthté Ql%né%{eg)l(nit%nneecﬁcgnseiezn]égt 358 chP €
the clongated contact pin 112 (FIG. 1) is in electrical communication with the second
conductor 902; 6) the metallic trace 918 associated with the elongated interconnection
element 558 and the elongated contact pin 114 (FIG. 1) is in direct electrical communication
with the third conductor 904, and is in indirect electrical communication with the fourth
20 conductor 906 (by virtue of the third and fourth conductors 304, 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

25  conductor 1006.
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el ectrically and nechanically attached to the PCB via correspondi ng sol der
joints (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
flexi ble PCB 400. The flexible PCB 800 is shown in 5top plan view,

i ncl udi ng wherein the upward-facing surfaces 564 (FIG 5) of the eight

el ongated interconnection el enents 548, 550, 552, 554, 556, 558, 560, 562
of the internedi ate section 406 appear, as do the first and second end
sections 402, REQMinDRIWBETGIMI £, SUCH il DESIAANIELLIBRELERRL S extend. A
reactance circuit 802 enbodied by the flexible PCB 800 may include a

pl ur al i t ypraaént dioclehue] thy Bssibieliac® G. 1) ay§ksble vAMURLBE Papfhd st 10l ayer 804
and a second | ayer 806 shown in overlapping fashion in FIG 8. As
shown i n ckea@an@or nidit@aid difest cldcrigslicoBMdnitmivn behdenl 8Rh daRlaugiahd drmeof conductors
si zed, shaped configured and/or |ocated for use as respective capacitor

t er m nat ingetadlic thacas 98% &hHPE2, 9116 9205922| My 624 GWik cldRyarddN@busiRedties pect i ve
first, second, third, and fourth conductors 900, 902, 904, 906 disposed in
t he sécomsttmertsS48eti0i TR, HOA556558.560,fb2xidbhesofPSBorB0R indmaduhl waé otthe
15conduct ors 900, 902, 904, and 906 may be a substantially planar square or
r ect angule@hsainsicantact pinpHY/ 916108, 11THE2,f1il 4,916, laad/HB. Bbstmmyrefandt her i ncl ude an
arrangenent of conductors sized, shaped, configured and/or |ocated to

achi eve, T¥gUqns pesepiatedayidy ten crqptiorrandionmaintenshéead sich ecpetate dristehasabf diretnect i on

bet ween the el ongated, contact pins 104, 106, 108, 110, 112, 114, 116, and
118 ( FI cRlecticalppyinspnicatiog Wil ge desuibehingeaier detallibelogodreguming foighe  For exanpl e,
the first layer, 20 804 may incJude an arrangenent of netallic traces 908,
910, 912PUuBYHs ofdhedmmedigte d@?@%‘ﬂﬂa‘%ﬂ@ﬁee afprsh &ich spaigls insfangerpédigscbngat ed

i nterconnect.i on el enents 548, 550, 552, 554, 556, 558, 560, 562 (FIG 8)
may i1r81coF’B%P?ff%o'%’f‘u“icﬁt&nuta%méertéiBY’Fee]sDﬁHﬁ‘éiF’H’gb"ith‘i:lfol}‘i"’ﬂ%?iecgﬁél of the metallic

JERE R TR MO M T
between the first and fifth conductors 900, 1000 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 902,

15 1002 for inducing capacitive coupling between the elongated contact pin 108 and the
clongated contact pin 112; 3) a third capacitor may be formed via associated electrical
interaction between the third and the seventh conductors 904, 1004 for inducing capacitive
coupling between the elongated contact pin 110 and the clongated contact pin 114; 4) a fourth
capacitor may be formed via associated electrical interaction between the fourth and eight

20 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 éimilarly isolated from any and all capacitive coupling with the other
elongated contact pins. In such circumstances, and in accordance with embodiments of the

25  present disclosure, the reactance circuit 802 may be effective to reduce and/or at least
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25si zed, shaped, configured and/or |ocated for use as respective capacitor
termnations. For exanple, the second | ayer 806 may include respective
fifth, sixth, seventh, and ei ghth conductors 1000, 1002, 1004, 1006

di sposed in the second end section 404 of the flexible PCB 800. Each of the
conductors 1000, 1002, 1004, 1006 may be a substantially planar square or
rectangul ar netallic pad/plate. Referring nowto both FIG 9 and FIG 10:

1) the S5nmetallic trace 908 associated with the el ongated interconnection

el ement S4dtidydlilher eh Pogatest DO AGLs Pisie 504, LdokiGed bin, bsvglhaedti cal Iy
coupled to the first conductor 900; 2) the netallic trace 9f0 associ at ed
with the altnihsvets pairs 6f CBAGLIEA pRE:QURMI 108Q000d 1109 1@lAneALERd cont act
pin 106 (FIG 1) is electrically isolated; 3) the netallic trace 912

associ at edll4ant h1i& he el ongated interconnection el enent 552 and t he el ongat ed
contact pin 108 (FIG 1) is 10in intimate el ectrical comunication with the
si xt h conduct @yl FIG0R] I @ndlcioss %06 S50 dD4, @04, 1ed0en0L,i 1064, AGIoIEME Raddédon With the
fifth conductor 1000 (by virtue of the fifth and sixth conductors 1000,
1002 bei nep 4 el efghetilewible FCBI46G FIGBNTHA de@ttiaoemwidinkenss el pedsdver ) ; 4) t he
metallic trace 914 associated with the el ongated interconnection el ement
554 and t#HElesps iystiddapssityatndysios ad@p{riedand/v) dispssed at appesitt erde of
comunication with the seventh conductor 151004; 5) the netallic trace 916
associ at e8° e P44 Jheylatw arangerant o ankecdyaohgeheinmir 266 Gapngrdvee el ongat ed
contact pin 112 (FIG 1) is in electrical communication with the second
conduct ort @ﬁ?“,tw%éalac“ﬁeeOfﬁ}%?tcé[Fq"ﬁf:b}trF%@g tre nteraction beswase adigoett aehene| ongat ed
interconnectli on edl enent 558 and the el ongated contact pin 114 (FIG 1) is
in direct8EECPIUL™S comuni cation with the third conductor 904, and is in

i ndirect el ectl.jC comruni cation_w he fourth 20conductor 906 (b

Vi rtugpof the%ﬁir‘%ﬁeﬁcﬁawg’tfﬁ?hlllc%ﬂwgp l@BE,Sh%’SWB%‘?IHB‘BﬁFP“HFreCt( Y
electric i i i t.h each her).: e allic trace 920

associ at gJo(I: B\?\nﬂ?ﬁm tg%gn?%)fig%%]e\é%néid ali]'%oré?’tg%en eé}cbh%‘%?@p‘eﬁe’@% anldg(? he el ongat ed
contact pl 1) . i cal lv i.sol at ed: he metallic
trace 92|C2?é glgg%(%tg{‘g Wév%’ﬁﬂctﬁ‘ﬁglggﬁ%r%a élax?rﬁ?aeanggﬁrgag%sfs:g%ﬁqé1Séﬂgtﬁ'f’ 562 and the

e on gat edighonbiied RlofodBidnlefontd Jas! S50l 5528453856 581566, 3gFHAcat i on with the
intermediate section 406 appear, as do the first and second end sections 402, 404 between
15 which such interconnection elements extend. A reactance circuit 1102 embodied by the
flexible PCB 1100 may include a plurality of conductive surfaces or layers, including a first
layer 1104 and a second layer 1106 shown in overlapping fashion in FIG. 11.
As shown in FIG. 12, the first layer 1104 may include a plurality of conductors sized,
shaped, configured and/or located for use as respective capacitor terminations. For example,
20 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

25  sized, shaped, configured and/or located to achieve, facilitate and/or maintain an effective
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25conductor 1006. Referring nowto FIGS. 1, 8, 9, and 10, in accordance

w th enbodi nents of the present disclosure, the insert device 100 (FIG 1)
is operable via the flexible PCB 800 to create and/or maintain direct

el ectrical conmunicati on between each individual one of the netallic traces
908, 910, 912, 914, 916, 920, 922, and 924 of the el ongated interconnection
5el enents 548, 550, 552, 554, 556, 558, 560, 562 and the correspondi ng

i ndi vi dual one of the elongated contact pins 104, 106, 108, 110, 112, 114,

116, and ddicaltifnesilon BebEEGE: Adhdartd doBGL: AT P02 RO 18 1M (1l 1 Ele creation
and/ or mai ntenance of such separate I nstance$s of direct eléctrical

communi cadnii Qe Widd. 1 BRy sJ@aEhE Redantdcighie plog (ridel gl for BELPW. mdKiSSmyt ng for the
pur poses of the i medi ate di scussion the existence of each such separate

i nstance b4 gy Relldck@alrathdng o mEMRIMBIQ88d, PNo, e 1bRsent, deyi ce 100 may
exhibit the following electrical characteristics: 1) a first capacitor may

be for med 226, andE3nGiheictitac of Gl ichgtediimtérednagtibOdlenpis WeL 5 M, B, ffar st and fifth
conductors 900, 1000 for inducing capacitive coupling between the el ongated

cont act pish, 56046 sd2 (HG. 18) mngiateshraodntmaile ptdredRMdingipdididaearnd capaci tor
may be formed via associated electrical interaction between the second and
si xt h corituettadlictr@62208 31021201214, 12i6c121§, I¢Apaai 22k e coupl i ng bet ween t he
el ongated contact pin 108 and the el ongated contact pin 112; 3) a third
capaci t or mayTireing somiedlyi 13, thewomiddtyed 184 mext in¢ladzla pludlier dctriderorbet ween t he
third and the seventh conductors 904, 1004 for inducing capacitive coupling
bet ween tSHed: giapery eqndguredymd/aelocgsidriorusasapsdect iecapdcimgamdtiononfact pin 114; 4)
a fourth capacitor nmay be fornmed via associated electrical interaction
bet ween tHEHG testrouhavei femay mchderserceivs iGhend sedomndusiorsi 138 é3Rg capaci ti ve
coupljng between the el ongated contact pin 114
P f{) 9 dlSpos\é\fm the first section %2 of the flexible PCB ?100, and respective seventh and eighth

conductors 1304, 1306 disposed in the second end section 404 thereof. Each of the

conductors 1300, 1302, 1304, 1306 may be a substantially planar square or rectangular

metallic pad/plate. Referring now to both FIG. 12 and FIG. 13: 1) the metallic trace 1208

associated with the elongated interconnection element 548 and the elongated contact pin 104

15 (FIG. 1} is electrically coupled to the fifth conductor 1300; 2) the metallic trace 1210

associated with the elongated interconnection element 550 and the elongated contact pin 106

(F1G. 1} is electrically isolated; 3} the metallic trace 1212 associated with the elongated

interconnection element 552 and the elongated contact pin 108 (FIG. 1) is in direct electrical -

communication with the second conductor 1202, and is in indirect electrical communication

20 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 ¢longated 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

25 (FIG. 1) is in electrical communication with the sixth conductor 1302; 6) the metallic trace
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and the el ongated contact pin 118; 5) the elongated contact pin 106 may be
isolated fromany and all capacitive coupling with the other el ongated
contact pins; and 6) the elongated contact pin 116 nmay be simlarly
isolated fromany and all capacitive coupling with the other el ongated
contact pins. In such circunstances, and in accordance w th enbodi nents of
the 25present disclosure, the reactance circuit 802 may be effective to
reduce and/or at least partially elimnate an incidence of NEXT noi ses

ari si ng f1noMssRHrAHiR i dUokbkdd it QoI GREMss bili hd\GodeRbd QHQ:Pal r's of
el ongated contact pins: 104 and 108, 108 and 112, 110 and 114, and 114 and

118. Al 1fth B1G8Y) Islin GRREUEHREIT0RAMnicaABtwit X thir® R duck 984, 3@, 1004, and
1006 are | ocated 5on one end of the flexible PCB 400. FIGS. 11-13 depict an

enbodi menidi@ét eIelStﬂcdDE&xﬁﬂ&lcaﬁﬁn&ﬁih%@thic&mdﬁﬂbﬁl%@ﬁp@Etiué biME: thiggctors are
separated and/ or disposed at opposite ends of the flexible PCB 400. The

| att er arfsmihgeniaebrs MR, 1906 BdNOin URGEAEichiNSQMmakication with &Y othdiprpve t he
reactive bal ance of the circuitry by reducing the interaction between

adj aceént tiemktallintraco193D hngriaaindiichcaidmgaciOMét thnegibeelengesgpaml e FIG 11, a
flexible PCB 1100 is shown, wherein the flexible PCB 1100 may enbody a
second v a&longatddgmntat pin At FI@N) BlelectPGBy $0I6ed; Thk)fheandtdiliocaraRCR21100 i s shown in
top plan view, including wherein the upward-facing surfaces 564 (FIG 5) of
t he ei ghtssetigedyuithetic ¢longetedwivrreicttion clehmentefit md 8% 8lonsfhd coB&Ppin36%, 556, 558,
560, 562 of the internediate section 406 appear, as do the first and second
end sect BHs!)4vip cledgen! prapmymisationsyithitettighthehndugioel38onnect i on el enents ext end.
A reactance circuit 1102 enbodi ed by the flexible PCB 1100 may include a
plurality of Re§wdecopvelifr f.déd3, avf 15 anaspadanpmvith anbadimants pfithet | ayer 1104

and 3 second Layer 1106 shown in overlapping fashion in FIG 11.
0 present disclosure, the insert device 100 (FIG. 1) is operable via the flexible PCB 1100 to

create and/or maintain direct electrical communication between each individual one of the
metallic traces 1208, 1210, 1212, 1214, 1216, 1218, 1220, and 1222 of the elongated
interconnection elements 548, 550, 552, 554, 556, 558, 560, 562 and the corresponding
individual one of the elongated contact pins 104, 106, 108, 110, 112, 114, 116, and 118. The

15 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 immediate discussion the existence of each such separate
instance of direct electrical communication, the insert device 100 may exhibit the following
electrical characteristics: 1) a first capacitor may be formed via associated electrical

20 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

25 electrical interaction between the third and the seventh conductors 1204, 1304 for inducing
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As shown in FIG 12, the first layer 1104 may include a plurality of
conductors sized, shaped, configured and/or |ocated for use as respective
capacitor term nations. For exanple, 20the first |ayer 1104 nmay i ncl ude
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 nay be a substantially planar

squar e OrepRELARAMRbetBahd i g&@djéoma@c%ﬁlla- %@ tﬂiéhegoglg J!:(?c)éﬁ‘t'é 4444, mRy further

i nclude an arrangenent of con uctors 25si ze configured and/ or

| ocat ed 149, &fhth 83Goitof A5 [Je'f&rﬁ{%@ vid Qﬂé@d’ted%ﬁ&@-hﬁkr&ﬂoﬁe@v@e@ﬁ ¥ Buref! €CLT I Cal
connection between the el ongated contact pins 4, 106, 108, 110, 112, 114,

116, and aid 8gitkbddtord 120001350 foan.du&ﬁg%alsa@@cé@Gﬁﬁg@w@éﬁltﬁe eloh@aed FI G 11). For
exanple, the first layer 1104 may include an arrangenent of netallic traces

1208, 121Ontact gih2}4 ahid Ib,eloh2alddl codiact Bin 11830the abitkatkd dduactieI0Binhy@ach of the
el ongated i nterconnection el ements 548, 550, 552, 554, 5556, 558, 560, 562

(FI G 511)isotmeyd fiomeay pairaitapaifive daaﬂimglautmtheemm&mawdagtadtpﬁls vhdlsyake one of the
nmetallic traces 1208, 1210, 1212, 1214, 1216, 1218, 1220, and 1222.

Tur ni ng rbweda chiift pih 316 miychesdlarigisblaydfrord AYGndrEly capmitlve dapBngplithr al i ty of
conductors sized, shaped, configured and/or |ocated for use as respective
capaci t otthetathenélergaticderstaciins. bxsasiplirymddnecssad ormedréayerwithi106 may i ncl ude
respective fifth and sixth conductors 1300, 1302 10di sposed in the first
sect i on &wbodypentsié the pesdnblieclEB tllﬁlt@ittanmcm@slpkmw keecfeeive mirbduand ei ght h
conductors 1304, 1306 disposed in the second end section 404 thereof. Each
of the calmﬂ%@f lsgsspariaip slimingoan inddace of SGE Tmaigesteising Gubgssavittedwity pl anar
squarﬁ rect angul ar netalllcipad/ pl ate. Referrlnﬁ now to both FIG 12 and
FIG 93: aadfortpr?éen tﬂ%ﬂ fpliowing nggpof ehpgricdsemedt pine d04ndH 0%, 488 ad diyat ed

i nterconnecti nt. 548 and the el ongated contact pin 104 15(FIG 1) is
eIectrlcéﬁ1?m8@bﬁW%ﬂEF%ip e fifth conductor 1300; 2) the netallic trace

1210 FIGS. 8-10 and FIGS. 11-13 depict embodiments of the present disclosure that utilize

eight elongated interconnection elements disposed between the two ends of the flexible PCB.
FIGS. 14-16 depict an embodiment of the present disclosure that utilizes six elongated

15 interconnection elements in a manner that may achieve compensation coupling between a
similar number elongated contact pin pairs.

With reference now to FIG. 14, a flexible PCB 1400 is shown, wherein the flexible

PCB 1400 may embody a modified version of the flexible PCB 400. Structural, functional,
and other descriptions of the flexible PCB 400 discussed above with reference to FIGS. 1-13

20 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, 358, 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

25 the flexible PCB 1400 may include only six elongated interconnection elements, e.g., lacking
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associated wth the el ongated interconnection el enent 550 and t he el ongat ed
contact pin 106 (FIG 1) is electrically isolated; 3) the netallic trace
1212 associated with the el ongated interconnection elenment 552 and the

el ongated contact pin 108 (FIG 1) is in direct electrical comunication

wi th the second conductor 1202, and is in indirect electrical conmunication
20m th the first conductor 1200 (by virtue of the first and second
conductors 1200, 1202 being in direct electrical conmunication with each

other); 4ych gﬁ%ctﬁﬁ%%lgh&tﬁe%?e%oé@s%ﬁxd%& ?Igﬂr?ag%l g%rc%ﬁeptioglré%m r}nqt? %%%h? gl G 1) is

i nterconnection el ement 554 an e e contact pi
i n el ect rig@lesPmMERbE PEBOSOWh \i)lvioPiﬁ@xt %&Yﬁméﬁcﬁpﬁgy&mﬁie&ﬁpfﬁe 5) the

metallic trace 1216 associ ated e elongated I nterconnection el ement

556 and tigibel repgRbeMa LRGP drbéndeRvE Wifacet br ligerd, MelRlifE] fikcal
comruni cation with the sixth conductor 1302; 6) the netallic trace 1218

associ at deyewi41b aidescen@pgatiec sihmlern@oamﬁs;&g' i lerents 558 and the el ongat ed
contact pin 114 (FIG 1) is in direct electrical conmunication with the

t hi rd sconduct as shb20 4 FIanis, ihé fiistlayen 4 108G ilueei FlieRl o£QBIIREGHEI, 0N With the
fourth conductor 1206 (by virtue of the third and fourth conductors 1204,
1206 bei rsbaped coifizered amlce toatbdlat use aimrpaitioatdpaiomeirinagasghFatcResipls, 7) 5t he
nmetallic trace 1220 associated with the el ongated interconnection el enent
560 and ttheefiretllayaglel @ daxioelideatspitime ritGind feb@ad cdnduitsrs @508c 1502 diapdsed | sol at ed;
and 8) the netallic trace 1222 associated with the el ongated
i nt er connede ficshend|seoiemt40% eRthaflaitieRCE]1 46 gattreectivnthad andgounth 118 (FIG 1) is
in electrical conmunication with the eighth conductor 1306. Referring now
to FI GS. cgndugters 1304, 159Adisncged ip the second aid aestionni40 hthemfo Srakefiths of t he 10present
di sclgsure, the insert device 100 (FIG 1) is operable via the flexible PCB
1100 0o cprduptars 1oy bYO2nafhead IR0emrskaa sebswatially plehar spuramnicsaesulh  bet ween each
i ndi vidual qne of the tallic traces 1208, 1210, 1212, 1214, 1216, 1218,
1220, and*¥ ??a‘gPiatF-hEhegf%ﬁ#@aftléb‘) Mt ey NGRS InGHRgIBERS At ONBRBTS 550, 552,

0, .562 and the cor i ndi vi dual one of the

2;53,ng551t5 o 472 eagt B Or 19g5Ed ot P e Rt el Qreiiing 110, The

electrical connection between the elongated contact pins 106, 108, 110, 112, 114, and 116
(FIGS. 1 and 5) and the reactance circuit 1408. For example, the first layer 1410 may include

15 an arrangement of metallic traces 1508, 1510, 1512, 1514, 1516, and 1518, wherein each of
the elongated interconnection elements 550, 552, 554, 556, 558, and 560 (FIG. 14) may
incorporate or include a corresponding individual one of the metallic traces 1508, 1510, 1512,
1514, 1516, and 1513.

Turning now to FIG. 16, the second layer 1412 may include a plurality of conductors

20 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
cighth 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

25  metallic pad/plate. Referring now to both FIG. 15 and FIG. 16: 1) the metallic trace 1508
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15structures and functions associated with the creation and/or mai ntenance
of such separate instances of direct electrical communication will be
described in greater detail below Presum ng for the purposes of the

i mredi at e di scussi on the existence of each such separate instance of direct
el ectrical conmmunication, the insert device 100 may exhibit the foll ow ng
el ectrical characteristics: 1) a first capacitor may be forned via

associ ated electrical 20interaction between the first and fifth conductors
1200, 130&sdodited witluigd o gHi@R6kbin%Siof Obtink 54D REHMWBEHb feD EonBlORYRfed cont act
pin 104 and the elongated contact pin 108; 2) a second capacitor may be
formed vi &lGs! aaicatiedlyebgddtd Gatevintt @haciot 04bBHseRBIILRGS86PNd and si xth
conductors 1202, 1302 for inducing capacitive coupling between the

el ongat edasewitedotith piertlobfBeddmetcdnnetion aagat S5 a6ORE abigaRl FonkdZin B8 @ third
capacitor may be formed via associ ated 25el ectrical interaction between the
t hi rd andFithd) sevdntielctiog votouscai@Oith th3dt chiductonNbOg, iandis inGApREd ti ve
coupling between the el ongated contact pin 110 and the el ongated contact

pi n 11%; dsetrigalfcopmupicatigpadh the secorahcolptmcibolsNR (by wirae aibomirdirddovethect ri cal
interaction between the fourth and ei ght conductors 1206, 1306 for inducing
capaci t i venrdusion 1Sk 1 Eisthaias i diraes elebtovd emeniingatinnaGth epihnthédy/B) drd t he el ongat ed
contact pin 118; 5) the elongated contact pin 106 may be 5isol ated from any
and al | cBgalls Facg &> 12 geipeisteryv i theelengalebintsesennsttion glstnerd Stomti dst  pi ns; and 6)

t he elongited ontact pin 116 may be simlarly isolated fromany and al
capaci t i v&PETHHIMAY P i R (iHe!) dtmelpctiqabermanaigation iith de eighthsondpetorsuch

i t d j. dance with enbodiments of th t
di scl osunlé o Phie PEALE ki tiarctined YHo%e RagEsise eTRosseTvsls Stuce and/ or at

aceocihr e e oSl Rl FR DR i TBentspmansopariies B ol ongat ed
i oo 8 T0Vare R ety iy hack Ef¥ imes RaRrE Srest i froeeith o1 scl osur e
o ends “Srerpe P B e pee e BT e R R TR R ReR e of tne
present g GleGSiHhQohddatbr bk LhZE 5 ivkiXc @ RR9AL & nunication with the third
conductor 1504 (by virtue of the third and fourth conductors 1504, 1506 being in direct
15 electrical communication with each other); 6) the metallic trace 1518 associated with the
elongated interconnection element 560 and the elongated contact pin 116 (FIG. l)isin
electrical communication with the sixth conductor 1602.
Referring now to FIGS. 1, 14, 15, and 16, in accordance with embodiments of the
present disclosure, the insert device 100 (FIG. 1) is operable via the flexible PCB 1400 to
20 create and/or maintain direct electrical communication between 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
clongated 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

25  communication will be described in greater detail below. Presuming for the purposes of the
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15i nterconnection elenents in a manner that nmay achi eve conpensation
coupling between a simlar nunber el ongated contact pin pairs. Wth
reference nowto FIG 14, a flexible PCB 1400 is shown, wherein the
flexi ble PCB 1400 may enbody a nodified version of the flexible PCB 400.
Structural, functional, and other descriptions of the flexible PCB 400
di scussed above with reference to FIGS. 1-13 20are incorporated in the
present discussion of the flexible PCB 1400 to the extent not inconpatible
ther ew t himmbbRtefdiseuciibl e BGdRnd AR Qadh Such RQPWMR el Rk idh QR rREANe1ekRYY, | ncl udi ng
wherein the upward-facing surfaces 564 (FIG 5) of the el ongated
I nt er conneeiniudiativhahiEinics 4o 100Bdy exabf the T Rwing2 B ctridd) tharfRrifiks: 2
i nternedi ate section 1402 appear, as do first and second end sections 1404,
1406 bet viestrapshiice mag befornedtvarcQEnerdlicoidaleheiRidh berRech@Rdind bid @i ng not ed
that 25the flexible PCB 1400 may include only six elongated interconnection
el ement s, cordugtors 158 k60ddor islucihg @bicittt trupliribetvegihe ElbdpaetdcGa respond to
el ongated i nterconnection elenments 548 and 562 present in flexible PCBs 800
and 1100)108 drtbadergatedcoptastein 112124 6 Sccanivaghiciad mhy bé fvanddlvexisdtieedPCB 1400 nmay
include a plurality of conductive surfaces or layers, including a first
| ayer 14FcEpy ireradenbpivden jhe scetutii@d sikib wendigioro VER] BPDfongdcrghi on in FIG 14,
5As shown in FIG 15, the first |layer 1410 may include a plurality of
conduct orearagifiyeepupling hpfween tecorkingeert contad nin/ 168 arldgleatiadatédorontad gindd6;r espect i ve
capacitor _term nations. For exanple, the first |ayer 1410 may incl ude
respectiQéa%F?§¥mﬁﬁﬂmgéﬁﬁﬁﬁw€6%6%@@@%@*@%@@}mqgwgﬂ@W@ﬁ@ﬁ@dﬁMQMihe first end
section 1404 o% the flexible PCB 1400 and respective third and fourth
conduct o STEB% CorBeRrs 4 Wp O fr induinpesarssitiznepurling beiwien thelansde! ¢ her eof . Each
of t 10 cond or.s 1500, 1502, 1504, and 1506 may be a substantially

B Hnf P8 :ll&’:aél(d, ?"ﬁr‘? Nz Cﬁ@?cél"f’?@; priPpiepacitariay pF faped Vi er 1410 may

pl anar square

further LOGLudraaniAtangR Bl GANR LT 00, Si22H. SBRREG,,CONT I gured

and/ or | ocated to achi eve, faci Tecti ve

Tro. 114 st PR 05 QRPN O PR B PRt . For

BB A kg R SRR L
coupling with the other elongated contact pins; and 6) the elongated contact pin 118 may be
15 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 1102 may be effective to reduce and/or at least partially climinate an
incidence of NEX'T noises arising 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.

20 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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t he el ongated interconnection el enents 550, 552, 554, 556, 558, and 560
(FIG 14) may incorporate or include a corresponding individual one of the
netallic traces 1508, 1510, 1512, 1514, 1516, and 1518. Turning now to FI G
16, the second layer 1412 may include a plurality of conductors 20sized,
shaped, configured and/or |ocated for use as respective capacitor
termnations. For exanple, the second | ayer 1412 may i ncl ude respective
fifth and sixth conductors 1600, 1602 di sposed in the first end section

1404 of the fIrexdoaiietoRGB0, 148004, 806 16SHAL YL 1RBYE0H N2@Nthogi 1@ h conductors
1604, 1606 di sposed in the second end section 1406 thereof Each of the

conduct or 500,68, 130801306, 160415026664, M806, 1¥00,a 660 stz canti i1 §08lnyeyBE @nar square or
rectangul ar 25netallic pad/plate. Referring nowto both FIG 15 and FIG

16: 1) t Himiwetiatahdedrotnixo®int 60Bug dsisg cinfatetlertivirbduting e hNengabes

i nterconnection el enment 550 -and the el ongated contact pin 106 (FIG 1) is
el ect ri cdhdtyrecwagpd fain the plub itsetenbhplopashablisithal 60t B cehthe netal lic trace
1510 associated with the el ongated interconnection elenment 552 and the

el ongat edlaeritdrontagpin pABEsq FltEnerkjze papaditivehdsiitesie | Aacipprodiabte communi cat i on
with the first conductor 1500, and is in indirect 5electrical communication
wi t h t he d&aed 2bayhdISH inchesmep be wlized to tevatedhlandadhetibipated naise siheeur t h
conductors 1504, 1506 being in direct electrical conmmunication with each

ot her); 3Yis BaRelpttically shert disiaecs thpsarodugedser instatinaais fredbhak of babangiag ed

i nterconnection el enent 554 and the el ongated contact pin 110 (FIG 1) is
in el ect PPEAICBmuni cation with the ei ghth conductor 1606; 4) the netallic
trace 1514 associ at ed ated interconnection el enent 556 10and

the el ongat ed %hrlaaé{‘ét?rs \é\%[ﬂ 5‘(12;;0%( %6@(’%9’)10?% 17%. EP&J200, L4 B8ttt cation with
L1 T Tageraicit 1800 Shol DV TR AE LRy SR iR Lol e
(ELS L), gl Sk NN oGP Sl b o0t
reactance. This parameter is affected, at least in part, by the dielectric material (if any) and
the spacing of the two opposing surfaces. This arrangement of capacitive balancing
structures may serve to reduce the pair to pair noise, which may be introduced to the system
15 by the TIA/EAI T568B/A plug, among other things.
Turning now to FIG. 17, an assembly 1700 is shown (e.g., in the form of a connector
systent) wherein the insert device 100 of FIG. 1 is in an operating mode in which a complete
connection has been effected by and between an arrangement 1702 of connector blades 1704,
1706, 1708, 1710, 1712, 1714, 1716, and 1718 characteristic of a conventional plug
20 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

25 elongated contact pins 106, 110, 114, and 118 of the lower plurality, wherein the respective
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conductor 1504 (by virtue of the third and fourth conductors 1504, 1506
being in direct 15electrical conmunication with each other); 6) the
nmetallic trace 1518 associated with the el ongated interconnection el enent
560 and the elongated contact pin 116 (FIG 1) is in electrical

communi cation with the sixth conductor 1602. Referring now to FIGS.
I, 14, 15, and 16, in accordance with enbodi nents of the present

di scl osure, the insert device 100 (FIG 1) is operable via the flexible PCB

1400 to 2QamddRefs MRS ABRE 'ﬁﬂ'@ie'}lncgﬂ ﬂaﬁ%&en%&g&;t’é lGBng GRS R 91‘3%' on between
each individual one of the nmetallic traces 1508, 1510, 1512 514, 1516,

and 1518 qaf2. theoRkensakdedubicd by AR SkA gnas&ln%rm%@m@‘fbgmér‘é%s 554, 556, 538,
and 560 and the correspondi ng individual one o6f the elongated contact pins

106, 108, shbif andldbribeilBlowanfh rdidnce TNEGS! 13U L WieRsn A if iHB&tiEQRAS associ at ed
with the creation and/or nmai ntenance of such separate instances of direct

el ect ri caepr2&eio awactivnabdideadivwitke Fi@ idesapitbdsdnblygrrent er detai |l bel ow.
Presum ng for the purposes of the immedi ate discussion the existence of
each such sepasaftoeniimBiGar; eeefrangm@e 1 70¢ le@hiideabladze Maldingaid on, the insert
device 100 may exhibit the follow ng electrical characteristics: 1) a first
capaci t orconspgtobblades t The dndvi 746 tistsocipadifixcllleligibit in toafronk-ficas setiol@h bet ween t he
first and fifth conductors 1500, 1600 for inducing capacitive coupling

bet ween tiefl léthemgwntﬂﬁﬁaﬁtforlpllmFISil(Bnatmdeetdwncaltowgatledlongamdact pin 112;
2) a second capacitor may be forned via associated electrical interaction
bet ween tRBaYeES AR sl weh 08 GndeftinecheselaBand cong@ 2ink 10 danddidchaig capaci ti ve
coupling between the el ongated contact pin 108 and the elongated contact
pin 116; 28 speeifigaily HS‘E‘%’&E‘? tsriagipgsegsions] grofecpf (e dnsertdsyis M0eset fottleiot r i cal

i ntergct IF@‘?{ @it weenlth t hi rd and the seventh conductors 1504, 1604 for

i nduc paeTepver yc”(?S1 Brrizagellye thios substantialy denga exial loecsiae witkin gien 106 and

associ 2{‘%‘5‘5 EPupr 1 9&im Pobupaiter s fEA e Bhron i BhARRICHER conduct or s
o115 s AR S A S 5 o
R L T SR e
contact pin 112 in a vicinity of an upper end of the slanted extent 442. Similar initial
15 instances of such surface-to-surface contact may, for example, be made (e.g., simultaneously)
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 and the elongated contact pin 116
(FIG. 17). (In accordance with embodiments of the present disclosure, no such surface-to-
20 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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15simlarly isolated fromany and all capacitive coupling with the other

el ongated contact pins. In such circunstances, and in accordance wth
enbodi ments of the present disclosure, the reactance circuit 1102 may be
effective to reduce and/or at |east partially elimnate an incidence of
NEXT noi ses arising from associated with, and/or present in the follow ng
pairs of elongated contact pins: 108 and 112, 108 and 116, 106 and 114, and
110 and 114. 20O her nethods of capacitive coupling that can be inherently

simiar in s GOAlrsRa QY oYRh Lot bOMPAG DiHdpchnABAkAr on a flexible

printed circuit bo e such method coul'd i nvolve the formation of

capaci t ang@nddtiod doafidughtibi) tp6inr Fe@idcberdd-ARE ARLES BT 1 DIRE- @) Yt &l
capaci tance patterns are typically E-shape trace formations on a single or

doubl e | agieélondaict@dectir biaUi1 mBORES at a point 1sozm%e%gmat%fﬂg§ur9d9<9442902, 904,
906, 1000, 1002, 1004, 1006, 1200, 1202, 1204, 1206, 1300, 1302, 1304,

1306, 1506Fhekffl@atedkDfitdct pihS0B6in a ey ofHQRperhbf) dxter@BiltheliBASddAWaiae a limted
di stance fromthe point of plug mating contact, thereby reducing the NEXT
noi ses’ t hatd Hideheareof aiSadlaf imngmcedvd syeh ulimarioe fimd pdigtHoffcOktagPehg f@ssenbl i es t hat
contact the central 5elongated contact pin pairs (so as to energize

capaci t i veamppld otk Gtgm simultdmomypbioacd eitveendhesdoaitcer ide a@WEFIQ 1DEBO | nches may
be utilized to counterbal ance the injected noise, since this is an

el ect ri cdhd gjonghied eonifipinaldd FIGhAL bypnd bireed theeanmeitordiadanl WAEkIGs1 Heedback of

bal anci ng noi se vectors. The conductors 900, 902, 904, 906, 1000, 1002,
1004, 10084 the glopeated perpact pip 40 (FiG2 @) andily PR betweeB O com8@at blad@UBS 1500, 1502,
1504, 1506, 1600, 1602, 1604, and 1608 may be configured, dinensioned, and
depl oyed E5- 18 apdyths elgpagied coptcign | WeF16d 11 bF of capacitance reactance. This
parangter is gffected, %i | east in part, by the dielectric material (if
any) 4nd the SHEEMAG obfine G- ERERIPHBE oddinalspamgetion configyration) pairigénent of
capaci tive bal anci structyre erve tqQ reduce the pair to pair noise,
o ey BT PADFOA Bt VHE L BhLRE YIS ABESRT AREEA TRSEBETA pi ug, | among
other t h'a'?agl‘%t 1804 on the upward facing surface 446 of the elongated contact pin 110 ina vicinity

of an uppermost extent of the main downward bend 172 thereof. (Similar instances of such
ultimate or final points of contact may, for example, occur (e.g., simultaneously) by and
15 between the connector blade 1706 (FIG. 17) and the elongated contact pin 106 (FIG. 1), by
and between the connector blade 1714 (FIG. 17) and the elongated contact pin 114 (FIG. 1),
and by and between the connector blade 1718 (FIG. 17) and the elongated contact pin 118
(FIG. 1))
Intimate physical contact may aiready exist as between the downward-facing surface
20 430 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

25 interconnection element 550 (FIG. 5), as between the elongated contact pin 114 (FIG. 17) and
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Turning now to FIG 17, an assenbly 1700 is shown (e.g., in the formof a
connector system wherein the insert device 100 of FIG 1 is in an
operating node in which a conplete connection has been effected by and

bet ween an arrangenent 1702 of connector blades 1704, 1706, 1708, 1710,
1712, 1714, 1716, and 1718 characteristic of a conventional plug 20
connector (not otherw se shown) on the one hand, and the el ongated cont act
pins 104, 106, 108, 110, 112, 114, 116, and 118 of the insert device 100 on
the of hermbagthachRickdiihdelhfilsys (FRASH o0l oG GARDAGE O hades, of the

arrangenment 1702 is shown positioned atop either a main downward bend 170

associ at efisWFch1 9884 @ elblieehRReMahn CRALASE B 3P4 snd08im Fid 4, and 116 of
the upper plurality, or a main downward bend 172 associated with one of the

25el ongat faheafird akhg i 4x8 ot edkidlion ddithed RNEle didifa®d cInhie: P8 ksdM Ural i ty,
wherein the respective slanted extents 442 thereof have for the nost part

been causkéipdin ofi@arerdod Miyhe siparaldo B Big pdRLof chntidh PR ESthOExtdiBIaAg Sequence
by whi ch such an assenbly 1700 nay be created is shown and descri bed bel ow
wi t h rief énterveld 363 ThE @8nifidaBecit suchp@nie bitohibdBandd therxphihkivalbe@icen B €SENL S A
sectional side view of the FIG 17 conpleted assenbly 1700. 5As shown in
FI G 18, sphewdrbeadisgussadnn grddf® Aetaif befronnect or bl ades (i ncluding the connector
bl ades 1710 and 1716 that are specifically visible in the front-facing
secti onal pr of¥rhiag pdvetodi ¢ ddgbymmangeiit QA 7¢khayf contirne formdvk &ielly8) may be
advanced toward the el ongated contact pins of the insert device 100

(i ncl udi AgprYHey eMorrgattiselarbiothe arnpeciir hladel W02 Gt@. 7 13 bedvatimpingingsypeci f i cal |y
visible in the sjde-facing sectional profile of the insert device 100 set
forth in herpngqied contgt Pwelé%v\mwng waprginf &rpeiding iretied bytit/copnegiobst ant i al |y

al on el ﬁéiﬁ} direction within the ?aper of FIG 18 froma position (not
showny i R HHE iothe wiyerdiBeras swgacedss ofAbe Sianie paent s paypinga wypstantially
surface-to- u%face.contac% ngMe n_the connector blade 1712 %FIG. 17) and
the el on§atey *CBAPALE*BPMOTT 3" aye Breti uie LrpeivPl2dnydZ §AG e

Sﬁ“’;‘%‘ééﬁ BT 25 E effheclf Ew%cﬁvﬁ%?ﬁi?%%?%%??}%is@%n% i) %g_toinl?e? of Z;EL
by and. bup RiRI eGP AT oYy of oIS e S JhEat ed cont ac
P 104 CEhGuorbie LAY (A0S SRS S: SRANSE 05 nRlAAEIGRLF & 17) and

the el ongated contact pin y an ween t he connector

bl adas 1734 e 15082l AOALRnEQ BLRER RIstind W6 dEl fhs plhimaidifbgaccor dance wi th

enbodi ments of the present disclosure, no such surface-to- 20surface

contact [@&s, cyfinmbLeRdiACdhaMeewih tREmbe EWaai iR -GraResiitt mi ade 1706 (FIG
17) and the elongated contact pin 106 (FIG 17), by and between the

connect ofiovbbatent 4 gdifk 190Wor theuplaANBat e dri20 A BEthaidhgdddbontdY pANG2 bet ween t he
connector blade 1714 (FIG 17) and the el ongated contact pin 114 (FIG 17),

or by anth doétinigefia fineard patiecifate nidiradbanlZd BeddAl Gihekd) (e ANKgtichen @ ONgat ed
contact pin 118 (FIG 17).)

upward-facing surface 446 than the point 1800 (FIG. 18)). Similar instances of such surface-

20 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

25  exist between the downward-facing surface 430 of the slanted extent 442 of the elongated
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Still referring to FIG 18, an ultimate or final (e.g., corresponding to a
final connection configuration) point of contact between the connector

bl ade 1712 (FIG 17) and the el ongated connector pin 112 nmay occur at a

poi nt 1802 on the upward-facing surface 442 of the el ongated contact pin
112 in a vicinity of an uppernost extent of the main downward 5bend 170
thereof. (Simlar instances of such ultimate or final points of contact

may, for exanple, occur (e.g., sinultaneously) by and between the connector
bl ade 170ébnfakr!pia 112 4dd tﬁ@ﬁbﬁaﬂﬁ‘faﬁﬁ@ﬁqﬁ&a%@ @ﬁﬁ‘tﬁ-g{tth@ékghggt%n{ef bffectibd» Dy and

bet ween the connector blade 1708 (FIG 17) and the el ongated contact pin
108 (FI G eldnpent S58QFIGY 5)anspdiativeean tﬁmwﬁ@ﬁmtng@urﬁk@m Sicdr ibikhiG  17) and the
el ongated contact pin 116 (FIG 1).) 10An ultimate or final (e.qg.,

cor r esponditngestod suzh firfagd to SRRBEDhIaEMag OB dxGtifla bk @Ade PQ], fludheRaRt act bet ween
t he connector blade 1710 and the el ongated connector pin 110 may occur at a
poi nt 180 an bétheen tpwinnghtddaontig pia Udd @& 14Yknd e elohguadlinagad @gheapnt act pin
110 in a vicinity of an uppernost extent of the main downward bend 172

t her eot (BBRFIGaY), hynst betees tiefelapgadl cohibdt piatl @8 @IG fli7nald teelongasedof cont act may,
for exanple, occur (e.g., simultaneously) by and 15 between the connector
bl ade 1706tel(f$°PGCmqﬂ7§523(ﬁH3 tSheing bomg dt edergbndiagttediontadi@é 0K @IG.1Y) by and

bet ween the connector blade 1714 (FIG 17) and the el ongated contact pin
114 (FI Gand jhe clgpgatedyjnieifage denanetn (Hﬁ?efi)d@&n@tshown I FAQ@el 91 1BasiEIG.  17) and t he
el ongated contact pin 118 (FIG 1).) Intimate physical contact may already
exi st as “B%‘E\?\%@?'FIP%O%W‘BW?&@VH@e@ﬂgaifeé@ém@@l?m?ab? istlitheeroint @fhgat ed
connector pin_110 and the ugvvard faci ng surface 564 of the el ongated

i nt er conrf&URS o2& e FRp2raisd Irgyp the aint ofe@iiare Hi0A fothsexdant fgn brsvabf the 1 exi bl e
PCB 400 rea tanc unit. 120 at a point 1806 on the downward-facing
sur f algje j%%‘{ hﬁ‘ é‘g'\’} ﬁﬁucgfpo'étslo Wé‘iaCtéﬂ‘ﬁ"rlee FRbinervahiebpenike &ne 442

(Simlar 1f1{§ ances, stug‘?e ! nt| mat e physi cal contact nay al so al ready exi st
as betweén the &6 m&feé’ﬁ 58 pin 106 (FI G 17) and the el ongat ed

S?h”EiLC?EFZCA%%”WﬂH TR ? RS PR B THER Polt P HEnTPEEs (FiG 5,
and as bOLYERN i1k APRAL ek ARDLAGL: R HIELLRLE: k) Afgh e el onoat ec

i nt erconnection el ement as neasured

al ong an ¢R¥%mld BRiPpiRf I@Pﬁgﬁ&gﬁrgﬂz bR, R gagrd &l an9akedsLpgct pin 110
itself, the point o]i? contact 1806 nay be separ at ed r omt he point of
cont 616'[ EBAZatddRodthtepi® 1 I Rt vRinit®8f an upper end of the slanted extent 442. Similar

such initial instances of surface-to-surface contact may, for example, be made (e.g.,

simultaneously) by and between the connector blade 1706 (FIG. 17) and the elongated

contact pin 106 (FIG. 17), by and between the connector blade 1714 (FIG. 17) and the

elongated contact pin 114 (FIG. 17), and by and between the connector blade 1718 (FIG. 17)

20 and the elongated 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

25  magnitude, causing the slanted extent 442 of the elongated contact pin 112 to rotate or deflect
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S5interval 1808. The significance of such points of contact and/or the axi al
interval between the sanme will be discussed in greater detail bel ow.
Turning nowto FIG 19, the arrangenent 1702 nmay continue to nove axially
rearwardly. More particularly, the connector blade 1712 (FIG 7) has begun
i mpi ngi ng upon the elongated contact pin 112, including wherein a force F
is inparted by the connector 10 blade 1712 to the upward-faci ng surface
446 of the slanted extent 442, causing a substantially equal and opposite

reaction digmgmerdownivid %tﬂv%%ﬁeth%ﬁkﬂgqoi,%e&m&?&ﬁ&amgL,ﬁfi@e-t%-%&%cé FIG 17),
overcom ng a preload in the elongated contact pin 112, and causing the

sl ant ed essh@étthaddeordthighf M6ved bRd 8adie dove QLGRS atRiphindshd2 E)c@in&i@i‘h gy Or defl ect
downward relative to the housing 102. The connector blade 1712 (FIG 17)

and the ehopgabes icdotidctiepoF1d.1) haMeummrerifSduatde Ut taneldragady ot her .
Surface-to-surface contact between the sane, however, has been nmi ntai ned

(e.g., conbhapnus? siaviliiig ofOMiddR polied v MAiN@wWHER )bendIU0 e.g., higher
surface-to-surface contact nay now occur at a point 1900 on the
upwar o f awithegpsadifaie sddfe ¢46 thdneheglomn opald EIGCIINt Saitilapsudh thdtAnckdofa vicinity of
a forward portion of the main downward bend 170 thereof (e.g., higher on
t he upwarsdfécati-nofacsishidingenddnay Narextriyge, po beitz raBAGnddFly @nd HeBYeen thSi i | ar
i nstances of such surface- 20 to-surface sliding contact may, for exanple,
be bei ng cAwicripElate d704Fisn 87 ised theedrngptadcantantninct08 (FIBL Ly biddetyd®h G 17) and
t he el ongat ed contactaPin 104 (FIG 17), by and between the connector blade
1708 ( FI @&e cpmecigiplade} &08(Fi5h d Atandithe elpneated contagt PEO B8 (RIGG] 7)14my by endd by and
bet ween t he connector blade 1716 gFIG. 17) and the el ongated contact pin
116 ( FI GPetrpyn thesganpqetop bipder 1 | 6§16 3 Ipndsthe slneated contact pinfl 16 (K dPee of intimate
physi cal contact may n MIZg exi st between the downward-facing surface 430
of thHe slant e‘gs %’Q‘f"éﬁtﬂﬁ'ﬁ 185 clpngated s g Re el 2 hasdrewdrPiBging wpe thend t he
upwar d- f aci. rface 564 (FI.G 5%: f. the el ongated interconnection el enment
556" P ook EEHAORGR IR whirt 5 it LR oY PACHRE ST S0 BS0. S | at
initial | 1 such.surface.to surface contact may, for exanple, be
made (e. BW &r@?a%ﬁ?tsﬁiﬁg%%hglo{} ¢ 5&?“%%8 mgcé(fo\rfvréeé O R %gfgcﬁ‘fs %ontact pin 104
(FIG 17gm§@§-h €81 8 gg% LNt %%- ; t ? | G L by and between
t he el ongate mcgﬁ?%ct g@% 6%£%%I %gﬁﬁgh%g§ﬂ¥ﬁ§é§‘6%§3 ?H%ng

surface 430 of the elongated contact pin 112, overcoming a preload in the clongated support

15 clement 584, and causing the elongated support element 584 to rotate or deflect (¢.g., via

clastic deformation based on the cantilever-type support arrangement with respect to the

housing 102) to at least some extent upwardly, and to at least some extent rearwardly, relative

to the housing 102. The elongated contact pin 112 and the elongated interconnection element

556 have moved relative to each other. Surface-to-surface contact between the same,

20 however, has been maintained (¢.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

25  and between the elongated contact pin 104 (FIG. 17) and the elongated interface element 548

61



interface element 552 (FIG 5) , and by and between the el ongated contact
pin 1016 (FIG 17) and the elongated interface elenment 560 (FIG 5) 108. As
shown in FIG 19, as neasured along an axial path of extension defined by

t he el ongated contact pin 112 itself, the point of contact 1902 may be
separated fromthe point of contact 1804 to the extent of an interval
101904. The significance of such points of contact and/or the axial

interval between the same will be discussed in greater detail bel ow

As shown (PG Bh,Gy agdbertdd@ha bloRAGE 8ot dif R (FRY 1 DR hokEnchRd TRYE.axi al |y
rearwardly. An initial instance of surface-to-surface contact between the

connect orelhad®52 7053 RAd Byhad Blroag MeathnSadatcagihe: PinNokiPIaTRY) saEGHr at a point
2000 on the upward-facing surface 446 of the 15el ongated contact pin 110 in
a Vi ci ni tglonghtedintetfppetemend6®OFIG.I5@ 168, ant ed extent 442. Simlar such initial

i nstances of surface-to-surface contact may, for exanple, be nade (e.g.,

si mul t aneous| {yming new tb 1561 Jcba atdngencanlV6Z ey cdatiad @ mMai@@xitlIfl G 17) and t he
el ongated contact pin 106 (FIG 17), by and between the connector bl ade
1714 (FI Gearv@yllydmaltingh posision aigmthe elongaret agitacpiims of hé afdnlgémenl B, (Fldnd). by and

bet ween the connector blade 1718 (FIG 17) 20and the elongated contact pin
118 ( FI GMarpparticularly, thegzonpdetor elpderl 1 h@lG. §), EorGnu@ @y imphige gonttect or bl ade 1712
(FIG 7) continues to inpinge upon the elongated contact pin 112, including
wher ei n tFRIEFIEs Eatagtpin IlJr%)aWCﬂL%ngBﬂhellcﬁéhecf@m‘h@bmﬂﬁlbaé‘@ capgorbidS,  17) to the
upwar dfal?g@ surface 446 of the elongated contact pin 112 has, in concert
with the fhegmwigriacingmirtace fRo0f the glapted expat 4B hrdearepedstibfisharmn 2 i ncr eased
in 25magni tu.g_‘%, C%Esi ng t he sl afnt ed extent 442 of the el ongated contact pin
112 to r Ot°EPEIEoegRy Mt fhe reapkiqm foreq P X sravsing dhgrlaated vt 412 9f et 0 the housi ng

102, Were%ngaté:d%gﬂtaec% Bi?lq(lié {EJQOtgtlél E)I c%ﬁee& g‘tl 1 ﬁr"tﬁ‘e]; g(?w%ward relative to the housing

102, wherein corresponding surface-to-surface contact has moved again, now occurring at the
point 1802 on the upward-facing surface 446 of the elongated contact pin 112 in the vicinity
of the uppermost extent of the main downward bend 170 thereof, The clongated contact pin
112 (FIG. 7) continues to impinge upon the elongated interconnection element 556 (FIG. 20),
15 including wherein a force (not separately shown) imparted to the upward-facing surface 564
(FIG. 20) of the clongated interconnection element 556 has increased still further in
magnitude together with the corresponding reaction force (not separately shown), causing the
elongated support element 584 (FIG. 20) to rotate or deflect still further upwardly and
rearwardly relative to the housing 102, wherein corresponding surface-to-surface contact has
20 moved yet again, now occurring in a vicinity of an upper portion of the slanted extent 442 of
the clongated centact 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
cxample, 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 clongated contact pin 108
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contact has accordingly noved once again, now occurring at a point 2002
(coinciding with the point 2000 in the side view of FIG 20) on the
upwar d- f aci ng surface 446 of the elongated contact pin 112 in a vicinity of
a mddle portion of the main downward bend 170 (e.g., higher 5 on the
upwar d-faci ng surface 446 than the point 1900 (FIG 19)). Sim/lar such

i nstances of surface-to-surface sliding contact may, for exanple, be being
mai nt ai ned by and between the connector blade 1704 (FIG 17) and the

el ongat ed (gontAeid (R donk@da ihfhSe cibdidnt sBYFRD nect or bl ade
1708 (FI G( 17)’@andt thenjgel olngat egl conrtltSac(t}:ﬁf]p?)n’q%ye(ﬁllglbgagefgg and by and

bet ween t Blen@eARGELOn m1@@1§61Y7%§11d(tEé dRnghdd inRAke LlRBeR5Q\@RE 87l contact pin
116 (FIG 17). 10As shown in FIG 20, the elongated contact” pin 112 has

begun i npi ngi rsgllugang B E1E. LeXhdYomeBERbIAQ0710 St AGpWREE BbfkaRdf Or ce F2 i's
inparted by the slanted extent 442 to the upward-fgaci ng surface 564 of the

el ongat edcdinn¢cgrr pinring diciuding eheasi ator&d8, is HpuSddng R conbadrdndé al1byo equal and
opposite reaction force F2' to be inparted to the downward-facing surface
430 of 5t hthe epvomdrficieg swert 446 bf fhe slanii2xten e 6ol at@odsdroaicoadhit Mot he el ongat ed
support 15el enment 584, and causing the el ongated support el enent 584 to

rot at e orcageng ewbsiyngially. equa) pral oppdsasioice Fafab be impbitedino thas@oecan blafie

cantil ever-type support arrangement with respect to the housing 102) to at
| east son¥/l@xaverpemipnpanerckiadin thegtingated gontdcepis i 10 ansaeidzdhrtslanedear dl v,
relative to the housing 102. The el ongated contact pin 112 and the

el ongat ed" 2Rt B¢ elongsisd corinst rin bl otasss dpffepdompvend relasivatithediopsingeach ot her .
Surface-to-sglﬁrface cont act between the sane, 20however, has been naintai ned

(e.g., corfi Alfoiranesior bpdid 7 o Hheelopgstedseriact pia 1 Kty movsgd edhative to
surf \:;\1; -to- SU‘}E]f age cont act rrqa?}/ now occur at a point 2004 on the
downudf d-PEETHG SNifrsiesuriase copfact hshvean Ba ey vernthateepimpneined i n a vicinity
of a mddle Po%iﬁxio?;sn l@}‘ t hrgﬁtsl ant e?h ext en%ﬂc442 %e. 1% hi gher on the
downwar d-F&er g T 508 cI%5" bR 1R #m5ei HHeh 1562 pRyréace aogiart magi nj | ar
i nst ances, rface-109-surface i.di ng. cQ , cLor exanpl e, be
bei ng. e chea LSRR (1 SR B R B S St Pt (Fl G 17)
and the ?i@ﬂ@%ﬁig I REEES é g FILG 5). b € bet ween t he
el ongat ed cont act ' pi ?%(@q%ﬁﬁ %ﬂ%}%m gﬁt e névr?%jda 63%17?2 Ctace el enent 552
(FIG 5) (sinBCin{dhcANE sRE LB 0L tﬁga hogdatad G %mgj N Qe (FIG 17) and
the el ongated interface el eme_r?tS é‘g t(%@%g %%6%0%% u ?ﬁ‘ Iﬁeg ‘6w to FIG 21,
the arsr ang@iBmid bl dRPbRRYn §O BEhME bla@ 1Y ?EI@.Xf??LuldXhe elongated contact pin

106 (FIG. 17), by and between the connector blade 1714 (FIG. 17) and the elongated contact

pin 114 (FIG. 17), and by and between the connector blade 1718 (FIG. 17) and the elongated

contact pin 118 (FIG. 17).

The elongated contact pin 110 has impinged upon the flexible PCB 400, including
20 wherein a force F4 is imparted by the slanted extent 442 of the elongated contact pin 11¢ 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

25 deformation based on the cantilever-type support arrangement with respect to the housing
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Srearwardly to a final position atop the el ongated contact pins of the
arrangenent 103 (FIG 1). Mre particularly, the connector blade 1712 (FI G
7), continues to inpinge upon the elongated contact pin 112, including
wherein the force FI inparted by the connector blade 1712 to the

upwar d-faci ng surface 446 of the slanted extent 442 has increased stil
further in nmagnitude together with the reaction force F1', causing the

sl anted extent 442 of the 10 elongated contact pin 112 to rotate or

defl ect st42h o af rhist DBTe cCOWRPRL Gy T84 Alal MGy §o%e%m&t ROHREM rb e 1oWLET 1 N

correspondi ng surface-to-surface contact has noved again, now occurring at

the poi nthdli8A210N ThéGorigM¥BEAri3ed NG asihd @GR ReRbndeftfn SRR cont act
pin 112 in the vicinity of the uppernost extent of the nmain downward bend

170 t her elafve m3nd r@dtio gah@ i NHutede- iR fadeldnhdtbGwed)ihCORL, inWGS:, L 0 | Npi nge
upon the el ongated interconnection elenent 556 (FI G 20), 15including

wher ei n ahab beea eafpmbied Ggpas@ineduy sisNRWOad BRAdh 8@ shife)! heh bpwed@- f aci ng
surface 564 (FIG 20) of the elongated interconnection el enent 556 has

i ncr eas edsugtdelepnifctmeshenw deonr megvint N6 o ag dbderardMating §ucccon bRBPoNdi Ng
reaction force (not separately shown), causing the el ongated support

el ement Sdurg(iEl @nta@@in 119 inraoticity oban wppérlpeivn sfithd dlanfed extliendapyar dl y and
rearwardly relative to the housing 102, wherein corresponding

sur f ace- thighsianftegedowawrrd dicinglyerfic 13 Orfeandic ppiat 1806 4116, 13 oVimdadnstandeng i N a
vicinity of an upper portion of the slanted extent 442 of the el ongated
contact  pif prch awfapestorgurtach pligingrcomert tie fat ovamwde: b Hoinginmiptainerd bpae 130 t han t he
poi nt 202% gFIG. 20)). Simlar instances of such surface-to-surface sliding
cont act rrEYee B clengakehrautacipin 8IS Haped ths degatey interfeceslemamdpd t he el ongat ed

contact pi 04 (FIG 17) and the elongated interface elenment 548 (FIG 5
by aﬁl bgk@eé)nw %‘8 lb%tl”B‘ﬁ’d%ﬁ Apephioniegt PE?‘H“ (ig- 17) mddhe efoppatedipteriise el (()ngat ed)

interf | FIG 5 . and by and betw he el d
oi - 1016 PRI FIC St e hisat QP ieEH roae B DNBMICSROTTRRG 5) o

Still ref i connector blade 1710 has i npinged upon the
eIongategﬁﬁ%ﬁﬂgg%%§g%§%mﬁ%8fk?ﬁg}uding wherein a force F3 is inparted by

the connect offiateintid.d !4 m%géaped%@gg{hgégiﬁi%—tg?fesx eh%?qﬁc%ﬁgeﬁga% the slanted

extent 442 of el ongated connec I'n ¢ tantially

equal andRRRAHiR lgiQﬁPfthE binﬁto(?cal‘?acir %\B@é&h‘?& r%résgﬁ ganpect or bl ade 1710,

overcomng a preload in't el ongat e ntact pirn fTB@mgﬁd causi ng the

sl antied exfsRBtd t@‘igpr&fimﬁtg & ﬁ@slitfa_ﬂ 9pd ﬁﬁ'nZt 6L A6 eMeth tﬂré‘gor%ﬁg%%k%%% or defl ect

downward relative to the housing 102. The connect or § and the

el ongat ed1 @Y. 3fdnd et Ichdhe NAYROMTBMRH clbBLRELGY Gia) Be EORAC A Jﬂ@ﬁoint _ .
Sur f ace-to-surface contact between the sane, however, has been mai ntai ned

(e.g., cofrohiat10BE 16 the diktard of AThtaehl 206 WeQHN hihe:sSRRRIlY basbiiGhe
surface-to-surface contact nay eventually occur at the point 1804 on the
upwar d- f elorgagd sentdeape 1 RAhd tk elohgied inagah@doCddiiedts 56 having moved
relative to cach other, the interval 2102 is shorter than the interval 1904 (FIG. 19). As
20 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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pin 110 in the vicinity of the uppernost extent of the main downward bend
172 thereof (Simlar instances of such surface-to-surface sliding contact
may, for exanple, be being 15 naintained by and between t he connector

bl ade 1706 (FIG 17) and the elongated contact pin 106 (FIG 17), by and
bet ween the connector blade 1714 (FIG 17) and the el ongated contact pin
114 (FIG 17), and by and between the connector blade 1718 (FIG 17) and
the el ongated contact pin 118 (FIG 17). The el ongated contact pin 110 has
i npi nged upon Fidue R2liwxirtse vRE? cAMplar) MGHWENIOE aOndMIRF BlRA force F4 is
inparted by the slanted extent 442 of the elongated contact pin 110 to the
upwar d- f agieagarsevfiaibe pad diklobhe £hongatee2i00bes £MERe iR .l ement 554,
causing a substantially equal and opposite reaction force F4' to be

i npart ed ¢oondchien stgiovm Q20 derfpasing gigsald ffoacecadid Q2 @fto & fent&l cirbligdagxt ent 442,
overcom ng a preload in the el ongated support el enent 582, and causing the
el ongat edP€tpPBt Tierd cabie A206 58P be, Gorrerdnalies a OMP detld, @altthe(Bue@202 Miyebegl asti c 25
def ormati on based on the cantil ever-type support arrangenent with respect
to the® hoassxagple. 120 XJ45%ypetlug. ghs moduamincle X106 miay inpinde gk hoasick 1200 at | east sone
extent rearwardly, relative to the housing 102. The el ongated contact pin
110 and t3id 2eingarsa el inpericledenidl of FlGn1, atheiprtie I8Bdminaeseqmedédthe el at i ve to
each other. Surface-to-surface contact between the same, however, has been
mai nt ai nd@FMEULNS 228 nithe Alapasisd sontast pies of Sivrueehet WS the frsersdavisy . Such
surface-Hg- 5s rfage contact may now occur at a point 2100 on the

downwar d- P14 §e wapgurdand adgpigd topneact Wik garearpréinmitoatosts (pbsewed in a vicinity
of an upper_portion of sl anted extent 442 (e.g., higher on the

downwar d-af%fﬁllgtﬁ‘éw&ﬁh? 81(':'%%1@60 f‘srf&ﬁl?ot“ht@e PIBg +702 togpe ‘("%I e ma@yar jagk i | ar

i nst apce ch surface-to-su ce sliding contact may, for exanple, be
beingﬂha?% dﬁﬁ?ﬁmﬁ%”§WEﬁﬁ&W%ﬁﬁ§%ﬁé el ongated contact pin 106 (FIG 17) and

th I t edr f t 550 .1 ) d bet th

el ongat od conPisHeR bR 21 EIRE: mpaed Raherc 20 Hisutte SPirBFEace of enent 558
FIG 5) inse i Meen, t toréxa'e 6OJf8._FIC-1 17 d

'E he el o%gastlgga,i Clr%%igr c%eeg}égr%@ﬁtcg@g%@ﬁ?‘gﬁg)ﬁw e ﬁlgin’st%opvﬁ“é’ﬂ FI G )Zl?nas

d edds hakio conta . In .n ctrica . d
measur ed Ao (6 BxhatioRakcdf 6%"’%53’/&?‘%% ggﬁéppgog 1By vb Becglppoat ed cont act

pin 112, the point of contact 21 purposes is

15consi deh®iedhthi@RPLakiARLCHAPEOSEIS TR AEB 0B HaPbor®fin §9If aCt between the
el ongated contact pin

15 transmission traces and/or extra coupling circuitry for re-balancing signals. Signals may
transter from the cable 2206 and into the insert device 100 via the plug 2202, and from the
insert device 100 to the PCB 2208 via the elongated contact pins of the plurality 103. The
signals 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

20  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, 1602, 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 (FXG. 1) is within the skill level of ordinary practitioners in the field.

25  The capacitive contributions from conductors 200, 902, 904, 906, 1000, 1002, 1004, 1006,
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112 (FIG 5) and the el ongated interconnection el ement 556) may be
separated fromthe point of contact 1802 to the extent of an interval 2102,
wherein at |east partially based the elongated contact pin 112 and the

el ongated interconnection el enent 556 having noved relative to each other,
the interval 2102 is shorter than the interval 1904 (FIG 19). As
20nmeasured al ong the axial path of extension defined by the el ongated
contact pin 110, the point of contact 2100 nay be separated fromthe point

of cont actzod50d, oot 1R %b @ B0:01308 150 Sol B 10611 508NRHE 1 B2l soh east

partially based the el ongated contact pin and the el’ongat ed

i Nt er conng@tisea mA! 1B BRRicePRh SRy ' , the
interval 2104 is@lshortec‘r3 thanﬁe'\t{h%eﬂ%agﬁl\c}gﬁﬁ%%%%Xs?%%%\d%%;afe%%%ure 22

i 'l ust r at @sigRandsperdion@X MO Plehlly diRRREImAGN! BAS. ANd AL AL aﬂgaCkS in
accordance with the present di'sclosure. A nodul ar jack 2200 and a plug 2202

forma comngetsitdn peeateamny 2208 ({o0thoPaSS bibdrich PRuichiodWid e dRIxB£206 to a
printed circuit board (PCB) 2208. The cable 2206 may be, for exanple, a UTP

cabl e,5 araid¢ He (PIGUY o2 20 Rlongayed bentacbpihsrnd epoanos,e 10,am, R4 ord, ydeq 19! ug. The
nodul ar jack 2200 may include a jack housing 2210 and an instance of the
i nsert dewdyde cdBlcod inSizBg, phsitiviie; aidrtiehdsd cahfigaring iy cdagucmacwoedzi n t he j ack
housi ng 2210. The el ongated contact pins of the arrangenent 103 of the
i nsert déWt.c86.1000, A2, 184,069 1 200r B42,d A0k, a2Dapt3en) 18e2, i 304.ei3a6,1500; t h
correspondi ng contacts (obscured) associated with the plug 2202 so as to
al l ow t he15?ﬂ’3§04225@2, 1600, Aef2e168tand 1498 servdo bt theusdise Iifro@Redbyamabod or m t he
connection system 2204. The jack housing 2210 may be nmounted to the
PCB 2208,° s &lugdnck gtapieancetion. t he i nsert device 100 nay be electrically
conne%t ed to %he PCB 2208. For example, the proximal ends 710 (FIG 7) of
d

the ellongat ed EoRicHEC! b Hengied popackripsd G REAPS. 16 1y 14 éléetnddi$i cal |y~ and
nmechani cal | onnect ed )%rthe PCB 2208. The PCB 2208 may contain signal 15
t ransni s$io ”E"r HeEwalgnd o maxbesgleges iRt gniimic apienipl FessalkaoiBm| anci ng

i gnal s. .Si gpal t f . h bl e 220 dinto the | t
Gout o 10505 PR PRl 03t Shuaify R bt Atk rondirdongieh BARO0A 119 { he. PCB
2208 vi ] t. pi f th | | i Th i |
o0 wnapidPa%e0 BOR S SRR RN Re Abnci0f pil U1y wdliome Boht acrs

| DC i bl 2214 ..0. d UTP
( s) 22hZapo® @"()%6&%81%%%}1@9%\%%%}63@5 a@e% cgr%acft {%Psa @Fgé ﬁ){i%}agua Secon

cabl e), thus conpleting e data | ce an gh t he
i nsers deyiyest ol0feh. In the lower plurality, the distance between the elongated contact pins 118

‘ and 114 may be about 0.1 inch, between the elongated contact pins 114 and 110 may range
from about 0.050 to 0.060 inches, and between the elongated contact pins 110 and 106 may
be about 0.190 inch. The distance between the upper and lower pluralities of elongated
contact pins may be at least about 0.1 inch. This arrangement may serve to reduce the pair to

20 pair noise, which may be introduced to the system by the TIA/EIA TS68B/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
25 plurality may be designated tip T’ (i.e., positive voltage transmission) polarity. For T563B
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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 | evel of conpensation to the insert device 100 (FIG 1) is
within the skill level of ordinary practitioners in the field. 25The
capacitive contributions fromconductors 900, 902, 904, 906, 1000, 1002,
1004, 1006, 1200, 1202, 1204, 1206, 1300, 1302, 1304, 1306, 1500, 1502,
1504, 150&egdf30 andlbitbuendiod) duwaard ndi@Q8:y W8 MIBRd hﬁin@%ﬁ@eﬂ\él&ﬁéa@& her )
conpensation contributors associated wth the overall design and operation

of the presentping 108,30, 050ehdTO4Uh@minbAGkSnte dlibikSs miyde iRM6ARIRE Sotw@RY _
conpensati on generated by a PCB (not shown) in electrical conmunication

with the qomgutedmintaliondd 0470 10ddsGrell 8) clafatth@nabipngal @hdgont act pins 104,
106, 108, 110, 112, 114, 116, and 118 may be considered in sizing,
posi tioni ng, Ehdgadivertwdt pies BBNFHCQLIR] IN6 1hd 14 and uad/@r1$s A0k 902, 904, 906,
1000, 1002, 1004, 1006, 1200, 1202, 1204, 1206, 1300, 1302, 1304, 1306,
1500, 21502ctriggiyshort BoGerencs 60 w80Ryg 60 4 SCaNHz1BPBosioniag theo of f set the
noi se i ntroduced by reason of the plug/jack interconnection. 10The spaci ng
of the elBPRGEINERSIEEIHIESCE- Picgendagars SU00H)2, ABBI061100), 1202212021206, 13®, and 118,
e.g., at the proximl end 122, may be selected so as to mninize potential
crosst al K il $¥: anfHa and dieir anirzgnptie ] 000, 002 004p 86, 1BPLIAHRI 1394 1886 di st ance
bet ween t | ongat ed contact pins 116 and 112 may be about 0.190 inch,
bet ween tlH@(}, i@%ng@i"é‘ﬂd EOA A ckaniplen i closopraxiaity trghewayres efifbgecrdsstalln about 0. 050
to 0.060 inches,. and. between %&g}elongated,qontaot pins 108 and 104 nay
15be abolif™d F SfIRE Freiopyare F?gu‘ie -balangipgihe priging pignatfio semgye e peisieen t he
el ongat ed. cqnt.act pins, 118 and 114 nay be about 0.1 .inch, between the
ol onodt eq g BB AT pITed e tboriaye PAHGROH WRPERAINS t88E 0 0. 060
i nches, e ated contact .pins 110 an@rl . be about
0,190 | ekt = pRR e Sp g e R 18 N e Rl Ber Bt e Ao beres of
el ?\r/‘gat ggl; {gg E%%Q:%eﬁgéngg?c?ﬁ%/ %LBEE B&intl n?a?%%ov%g gu%tstal%ailly éqﬂﬁfglbnt-lr-nhefgr%tu%g rangement may
se

and phase to the original negative noise region, among other things. The disclosed insert

devices, including but not limited to the insert device 100, are particularly advantageous and
15  effective in satisfying or approaching this desired proximity.

Elongated contact pins 104, 106, 108, 110, 112, 114, 116, and/or 118 may be
generally arranged in a manner to reduce unwanted noise via coupling in EIA RJ45 TS68B
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

20 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

insett device 100 is mated with an EIA RJ43 T568B standard plug (or structurally
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20 pair noise, which may be introduced to the systemby the TIAJEI A T568B/ A
pl ug, anong other things. In exenplary enbodi nents of the present
di scl osure, the elongated contact pins 104, 108, 112, and 116 of the | ower
plurality may be designated ring R (i.e., negative voltage
transm ssion) polarity and the el ongated contact pins 106, 110, 114, and
118 of the upper 25plurality may be designated tip T' (i.e., positive
vol tage transm ssion) polarity. For T568B category 5e and 6 frequencies,
unwant ed rimilegompaatieplighditt pebitiord 1bY3, bet weeninek)Ngadagicaentact pins 108,
110, 112, and 114, and m nor unwanted noi ses may be introduced between
el ongat edcemspoading itag. 104 and 106 as well as el ongated contact pins 116
and 118. El ongated contact pins 104, 106, 108, 110, 112, 114, 116, and/or
118 may be 5Selléeendireal gy birorisedt device fhet ten bevet MEX N FEXAviad iepetahs ip t o
500MHz. By positioning the capacitance structures, e.g., the conductors
900, 902, ceg@n wirgggrs- Thogducti@oy a mpey, of 426k bEO Biay, I5G2ampls6ekur tand 1506 and
their mrror_ sets 1000, 1002, 1004, 1006, 1300, 1302, 1304, 1306, 1600,
1602, J60@mbig 2fstgoyehic reagtangsisection witl indisast and dixdchiigngl dooplink én thour ce of t he
crosstal k nojse, the offset regions are reduced. Re-bal ancing the original
si gnal t 0B YEcH 81id serirplyialin handi3saspel es the pihepaies 2apd ddi thy a signal  of
opposite ka{ity than the originating noise signal. For exanple, an
opt i nal H@@ P or creation of a rebal ancing signal may be within 0.2 inches
of the noise Ehﬁ tion, because such a point, may provide substantially

|

equi val ent nma ?ng%te%‘f?ataﬁﬁg'é oy b ghEelsragina Sheyae: WerHeId regi on, anong
the 1 nsert e S22t GRES SRl oYy Pl A R BEa e APIBERt eotf ve. i
sati Sf@’ i r}gdugﬁlg e B&Qﬁeﬁg‘h Q&hé ija%eng %‘%{m[l (\awcljrc r'i ré&ug?né Mie signal delay to a PCB
that could contain further coupling circuitry. The additive positive noise and reduction of the
unwanted negative noise coupling of the elongated contact pins may work at substantially the
same moment in time, which allows optimal reduction for lower capacitive and inductive
coupling. The combination of the split signals may provide, inter alia, an enhanced low
15 noise dielectric modular housing for high speed telecommunication connecting hardware
systems. The end result may be a modular insert device that has lower NEXT, FEXT and
impedance within its wire pairs.
Insert devices/jacks fabricated according to the present disclosure may be effective to
reduce the differential noise input voltage ratio signal by at least fifty percent. This reduction
20 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 I0GBASE-T signal transmission over copper cabling.
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El ongat ed contact pins 104, 106, 108, 110, 112, 114, 116, and/or 118 may be
generally arranged in a manner to reduce unwanted noise via coupling in EIA
RJ45 T568B havi ng standard plug positions 1, 2, 3, 4, 5, 6, 7, 8,
particularly as conpared to standard RJ45 nodul ar inserts. This reduction

i n unwanted noi se generation is achieved, in part, by 20 reducing the
degree to which lead frane are naintained in a parallel/adjacent
orientation as conpared to standard RJ45 nodul ar inserts. Engagenent
and ener gi zi nghetxté e VAMRIREEHAIQ004 5 BekiomakictiMeag 302l Aledmwi th the

el ongated contact pins 106, 110, 114, and 118 of the upper plurality may
only occuextah@iwhidhehd iS4 1 Y 1o aer 1A teSntirad] @gbsinkyveptreltlafedidiba T568B
standard plug (or structurally simlar/conparable plug) with positions 1,
2, 3, 4, b heGxiallenddh offan uis@rical path hetvaeC uiued olyYecBichlObRER R MBiphghlaent act .

The end result may be an insert device that has | ower NEXT, FEXT and

i npedanc einierfa@kmddhevirgiimecpaiiedby thvBexibdaR((it 400Moroédusingmider i ty of crosstal k
noi se may, for exanple, occur by 5 conbining a first novabl e reactance
sect i oh wiorpensagigriersichapiediridil neisst Is kagerddncewitipdniboginients bitke presaut f r ames
associated with central pairs 1 and 3, as well as the other pairs 2 and 4
in the RIUSIgsPrg correspondiplg scdedtion ietheakiat lsngtiefan glestscatpath brevegetier al | y
electrically short (e.g., approximately |less than 0.27 inches in |ength),
whi ch nmayPl¥Biadenierdace auefdded b thredppeatedconagt sias Eupli Y. 43¢ 1 IOefdituci ng t he
parallelismof the adjacent victimwre and reducing the signal delay to a
PCB t hat EBUIPH AT b aplirvenbring g0 prisnh of & fepst ahoet- 030 inghes (a8dmeteat posi ti ve
noi se and, r.educti on of the un ted negative noise coupling of the
eIongateam@ﬂ%P£d?¥ﬁPﬁ@“ﬁﬁ@dﬁﬂrﬁgéngﬁ% £hoHt- P41 pspe 3B ¥gme noment in ti me,

whi ch;al |l ows optimal reduction fo ower capacitive and inductive coupling.
The C%Oﬁbicﬁg?sp SH "B PRE né’bﬁ?‘? g ileﬁﬁtélota“\r,\f%\?ﬂ Bﬁgefﬁhwe‘i"mﬁé’f‘“ﬂﬁﬂea, an enhanced
|l ow 15 i i.el:ectr. dul.ar haousi ng. f i.gh t el econmuni cati on
connect i ﬁg&sﬁag? vs\gér'%éas‘%{s?tct }ée%qngéltﬁecogﬁ% p’rnég(t)fl’ ?Jgng]'% aﬁlgﬁgg PBY i nsert device

Lhat. has ) oy pb Ty BT, AN, LIREARSS WA bk 111 2 BALL S Insert

devi ces/jacks” fabricat I ng resen sure may be

ef fecti vyl ih%%%@oftl{%_ﬁ{egi zIbBlgr.(ﬁmiricﬁés 2RPIRG: .64@9%516#%&5‘9:@%‘&%5%9 signal by at

| east fifty percent. i's reduction
the axial length of electrical path may arise from one or more of a plurality of factors during

15 the plug/jack mating sequence, including but not limited to vertical and horizontal motion of
the flexible PCB 400 relative to the housing 102, inserted plug x-axis displacement, and/or
modular contact blade internal alignment that may occur during plug/jack mating.

Referring now to FIGS. 1, 4, 5, 17, 18 and 21, in accordance with embodiments of the
present disclosure, at an initial position (e.g., an “at rest” position absent any mating plug

20 (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),
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 clongated

25 contact pins 106, 110, 114, and 118 of the lower plurality may be (e.g., at least initially)
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20 and controll ed conpensation Xc also aid in reducing the cabling Power
Sum Ali en Crosstal k (PSANEXT). By reducing the NEXT noise, the disclosed
syst ens/ net hods al so reduce the anmount of coupling energy that has the
potential to radiate upon an adjacent |ine. PSANEXT (as described in the
ETA 568-B. 2-10 docunent) is a new noi se paraneter that has a limted margin
requi rement for proper 10GBASE-T signhal transm ssion over copper cabling.
The extent to which the interval 1904 is shorter than the interval 2102,

and/ or t hehysikalBrioldidd (MR @hardifiEbyiatbRiaNGp) Rkt bchreSHBRdRIont AN the interval
g

1808, may represent a reduction in the axial length of an electrical path
bet ween ainseonoeti@feletlents 550, SR 5380ing 661 & .1 flexblR@CRI 400 bdRE&,: | nter face) and
the circuitry enbodied by the flexible PCB 400 for reducing and/or

5conpens atrangenicor maue kd@hegbus 4 Rbhst RSOERAs it ity RGTIOKAR @O Wnteh: gabodi ment s of
the present disclosure, a corresponding reduction in the axial |ength of an
el ect ri catonpattimebienine designtier epsunihpihaidethe fita ndkatidedgnsna sabwadinmadh t he

el ongat ed contact pins 106, 110, 114, and 118 of the lower plurality nmay be
achi eved ey therelangatedrontedt pins 104005t 10800 112,036, lilahebi8(vell be gt amn ext ent
falling in a range of between about .040 inches and about .045 inches),

and/ or a “BRlPlPeYPbitePligcmariire blades 1704, 1706 1408, AT10l BAtIAL% 1 7i&nend] ect ri cal

path between the pin/blade interface associated with the el ongated contact
pi ns 104, 171 & 8. farpurpgsey ofiesigblishing gnd/on ppiaiainiiewrespictiyelnsspariseingeive efed havi ng
an extent, of at |east about .030 inches (e.g., an extent falling in a range
of bet wedAEHBRYSIC aetachrefiisen gshicomsengpdingrimbladronisl yud aspcdqual eldoct i ons in t he

axi al qu&h% oH electrical path may_arise fromone or nore of a plurality
of fact or&Pfits ?{ﬁati‘glflﬁém?ﬂeﬁfg’f’je BRI 199 Beqirbnes, 55860 aed 33 (bet not

limt to. vertical 1d. horj,zontal. .notion of the fl exible PCB 400 rel ative
to t hg)d hofgrsqugpgo Sefffg?smgpﬁsg‘?? £ BRI YREAPRedl gy frpatrdispice oh MEBR nodul ar

tact ' ' t that duri | ug/j ack mating.
I e e T T e

enmbodi ment s ofy atc&?dagge%ﬁﬂhbgc-{h;ﬁ%lésoc%'}&%%reéﬁﬁ %iggoshrggérje,ghggﬁc%r%iog?lb%? -g., an “at

rest" position absent any na ( S 1 and 4),

A P b el bo OB A Ly Wobe RLAEAMAH LRl RS R ALY 19 (2.0

as shown in FIG 18) prior a tinal matin I'on being established),

respecti %Srrésﬁ&fdﬁ;@‘ﬁﬁﬁaleﬂfent ¥ 5)&@@& G RE po BN (@:%.r PV @ pitioRS Det ween t he
el ongat ed contact pins 104, 108, 112, and 116 of the upper plurality and

the cior r asonedy ngimlpRipgas. e shaknah SRIBNEETd B &baFEN hiiaPbRact 328, 556, and 560
of the flexible PCB 400, while the el ongated
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 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
20 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

25 _ insulative material) a corresponding separate instance of direct electrical communication
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25contact pins 106, 110, 114, and 118 of the lower plurality may be (e.g.,
at least initially) physically isolated (e.qg., separated by a spatial gap)
fromthe correspondi ng el ongated interconnection el enents 550, 554, 558,
and 562 of the flexible PCB 400. Such an arrangenent may be advant ageous at
| east insofar as it may facilitate the devel opnent of a conpact nechani cal
design for ensuring that at the final assenbled position shown in FIGS. 517
and 21, the elongated contact pins 104, 106, 108, 110, 112, 114, 116, and
118 wil | therebdtwan. Aguat sopleanenpis bhsubiiBtePbilhdGRARGRY Rl Ades hép4, 1706,
1708, 1710, 1712, 1714, 1716, and 1718 (e.g., for purposes of establishing
and/ or i stfiient agreneofiresjye abtivalk ¥., SRPG hatieh i MBI MEGa@HhisRhiARi€ physi cal
cont act between each correspondi ng pin/blade pair), and at an equal plane
Wi th the Bimeingpatdbeiwetethe cmmentiisand tht areobecih&lendbhiOawdySdm thhd, 556, 558,
560, and 562 (e.g., 10for purposes of establishing and/or maintaining a

r espect i velgnakewpastapstiing Steanerespinding td theefing] péting pasitlon dgridiald Fiest ween each
correspondi n Pin/eLenent pair), sinultaneously. I n accordance with
enbodi nVsﬂng? )t freh Gregisdagtricd icopmwdation is ovsainaltywslaldishedp Aeleasbsomal |, of t he
above-descri bed respectively separate instances of intinmate physical

cont act tfé'?%?é‘ﬁlpl%e%“%ﬁeéérpwmmﬁ ngy ckfiewkanin peinouehof stating at the initial
positionléfegb, an "at rest" position 1l5absent any mating plug (e.g., as
shown i n BYHEBLetyecn by coytact pins gid thijataropiapetion Plementt inaufiaint g establish

such direct electrical communication.
Although the systems, apparatus and methods have been described with respect to
10 exemplary embodiments herein, it is apparent that modifications, variations, changes and/or
enhancements may be made thereto without departing from the spirit or scope of the
invention as defined by the appended claims. Accordingly, the present disclosure expressly

encompasses all such modifications, variations, changes and/or enhancements.
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mati ng 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
create a corresponding separate instance of direct electrical communication
t her ebetween. Alternatively, or in ad %%%p one, two or nore, or all, of

t he above-descri bed respectively separate 1 nstances of intimte 20physi cal
cont act betTearvaatin oddmedspondi ng 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 wi th mating connector

bl ades .Of aibmrpﬁsér?d&Iﬁ %ﬁgﬁ%%yﬂ?{fh tio r1§18ga final mating

connecti on bel ng estab urt %e suc as“to prevent or
ot herw se precl lzdhodsm@ncludmgwm dpﬁmgranentelﬁozespacejt erveni ng | ayer or

gquantity of an electcha$}§ 5insul atjve nater_&%% a correspondi ng separate
i nstance of di r ecPIUEALLE PF PILG FterdaRmfoness mpppnte EsRechi e hausingast sone

exanpl es of I i ent
extent of Hgﬁgg?léﬁﬁﬁﬁ?gﬁﬁ%&qmg%n&ﬁpﬁﬁﬁaéﬂ%#%%ﬁfﬁ%ﬁaﬁhﬂﬂuﬁﬁg?ﬁ%?@££$§s|caI
contact is ﬁmﬁhnahmaﬁmtbﬁmthQMDhgadbﬂmamﬂpwhmsddﬂﬂmhgafhﬂhennmnnect|on

el enent s ama |r or.i C ntac ositjons (e.g., corresponding to
the final ?ﬁﬁgﬁt dS%agE% @?é@aﬁ IV %Wﬁﬁﬁdm 1), such direct

el ectrical commycgakh@uiiSin€MeRn:batidaRs t:ﬁaht ah@ﬂt pﬁhahﬁ"ﬁﬁbos%@%ﬂﬁﬁ her
exanpl es of such latter enbodiments may include wherein ho anount of

rel ati ve noh¢ oreratspecerpitthehewtteznd gperabledndt tehs anavéraluanent i on el enent s

is sufficient to fabll h -ty h.direct. electrica |on Al t hough
the systens TSP at U Sha et igds Ragas ‘e”étrfl%s “é?icsrl B E%éﬁ% BeddPect to

10exenpl ar yineahedidRaisofhe phmahty theréofahp adaeficd Hidduitehéd i6aluiRBS,
vari ations, changes_ and/or enhancenents may be made thereto w t hout
departing forBYed AEuiHoard hangsaopteremeionisactan ineidiag ad:élﬁﬁah'éfdofby t he

appended cligi g QGO and B EARN mLIBLATRAR GRS, encomasses

all such no i ons, variations, an es an I enHance
elements in eiectncal communication w1th the mterconnection elements of the

plurality thereof, including wherein at least one interconnection element of the
plurality thereof defines a second reaction surface that includes a second electrically
conductive surface;

wherein the insert device is operable to move the reactance circuit, including
the interconnection section of the printed circuit board and the end section of the
printed circuit board, relative to the at least one plug interface contact, and relative to
the housing, by sliding the second reaction surface across the first reaction surface
along an axial direction corresponding to the first axial path; and

wherein the insert device is operable to press the second electrically
conductive surface against the first electrically conductive surface with 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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Clains The invention clained is: 1. An insert device for use in a

communi cation jack, conprising: a housing including walls defining an

i nterior space; a plurality of plug interface contacts nmounted with
respect to the housing, including wherein at | east one plug interface
contact of the plurality thereof includes a first |ength extent extending
al ong a fir3tThednsdrt gatite alidaiter, iwlicngn shefintesior 56 bf e housihaeR [tdat
includes a first electrically conductijve surface; an a reactance unit
i ncl udi ng apfr”éaj’&’ g EIBH%?"?‘?E}?W%@@ ipglyding yeiersin pt lpasionp elongated chdnmel ¢fe
interior sp ; | of .reduce and
conpensat e ?%?ﬂg%héﬁgg??F@%ﬁﬂﬁgﬁggﬂgggggF%?%gm%ﬁﬁhgg?éﬁ%%ge8%%3Wg?gd by the
pl ug i nt er f movenontdetemepandmgphstamieiof yhet deaspbne ihteeconaedioaARtandit bE Ui t
further inc%udingF% prin%ed circuit board having an interconnection section
i ncl udi ng a "PItASFE Y61 nt er connection el ements and an end section
including a plurality of capacitive elenents in electrical conmunication
with the interconnection elenents of the plurality thereof, including
wherei n at 4-cEhwtingareddvineerfedaimelc wWheriethernesert device ieoparablatd myvé ter eof

defines a s nd reaction surface th includes a.second. electrjcally
conduct i ve %&g cg%lgc?n-l%él'ly "Wﬁl&?té\’erﬁufftﬁ%eaﬁg?%ﬂ agés\i pRatpnreliivedpthe 18l nove t he
reactance céle@tlidl cohdedtiveisigadelift WHGHEMS HRE6E bOhe$E&k 4Rl cRbuil ig)eat RNt ed
circuit board and the end section of the printed circuit board, relative to
~the at | eastnegifeedicggnd sempersels fopiheslaciricahnoiseisaleactivated anfie shousli ng, by
sliding th : i cross the.first,.reaction.surface al ong
an axi al dﬁ%@&% ggla(lgzlg??&e{sh%gl rl{(éjtllé?%?@%l nél%?tll‘fessturfg% gjlw%lﬁ?eﬂ}e éﬁﬂ‘glon 0tj"ﬁl‘?/\/ner ein
the insert @eshne diguidpenslbise ohOofiedss dndeospemat: B BrlddEda Yogonduct i ve
surface against the first electrically conductive surface with a force
sufficient Et%‘vﬁtfeéserve direct electrical communication between the
reactance circuit and the at |east one plug interface contact. 2. The
insert device of claiml1l, wherein the interior space of the housing
i ncl udes a pllheahsertydevicealfolgatledhefanthe lisertidecice th aygradiesoahdvathe | east one

el ongated channel of the.plurality.thereof includes walls dipensioned and
adapted to ﬁcé%réqe’i?éc%ﬂﬁ’d“ﬁ%gﬁget&’e%%gﬁéH?SIB?H relatiye te eashindingi ghs st ance of the

first | engtdlettaRlconliudiie satfadedfishiaibo Prlitn BlBHA BRERAM Bilductide The

insert device of claim1, wherein the interior space o ousi ng
i ncl udes a Syiriaecsl dre pleefrically isglatadond ianeraidgositivu ireldiivatonhefis pleatrichleast one

el ongat ed channel. of the. plurality thereof ;i ncludes | s di nensi oned and
adapred. to cnas et CR e o e STEIRRE s8Ry FHEER 8 of t ne
at | east orig eldttrsat enigehicanoevRiesndh @hert he reactance circuit. 4. The

insert device of claim1, wherein the insert device is operable to nove the
second el ectrically conductive surface between a first position relative to

the first i cal i i i f unction of the
react ance ﬁ ?@%ilftl&?todeg%@ﬁ)ggfsa%ﬁ{ghgﬂ%%ﬂlﬁtgﬁl Bﬂég%g%&g%}g%gﬁ% Qattg nptapae
el ectrical fixoi ®e sesorde@ettionauefdcaarin dires phgsichl podirtunatisevathicieh set he first

el ectri cal ductive surface in which the function of the reactance

CO .G 2
circuit to ‘3191&1 TBRYNS GHeSEPne FathaR HHAcTRAtpessatiet pevitionyslative ta thedust noi se
i's activat gdaction-surfi& inRRRER thg??fétcd‘ﬁdQécoﬁhﬁleg?ggcgl%’gﬁvd\ggﬁv% J&?fab&sa{%ét devi ce

is operable to nove the second reaction sur TSt position
rel ative t ghysichilytshlated frem eachsithe] act 7 secahd yosttiomcratativey & tht ififraeeaction Whi ch

the first and. second electrjcall onductive surfaces are electrically
i sol at ed ar‘?&gfﬁc%@c‘g[ﬁﬁh&? rﬁé SP%‘I“;EF%F 0?6“’?‘1‘?&5 f“ierlgﬁlr%?t ¥#ifdal conductive
surface in JMhirgihitRnlWiktséac@dthegecond el ectrically conductive surfaces are
in electrical conmunication with each other.

7. The insert device of claim 1, wherein the insert device is operable to move the

second reaction surface between and among a first position relative to the first

reaction surface in which the first and second reaction surfaces are physically isolated

from each other, a second position relative to the first reaction surface in which the
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6. The insert device of claim1, wherein the insert device is operable to
mai ntain the first and second reaction surfaces in direct physical

comuni cation with each other while noving the second reaction surface

bet een a f iffbn@@hhd AAcfi6 Alrfates &8 id Bcd phiicd BBGRIALATYE [ifieal i ch
the first and second electrically conductive surfaces are physically

i sol ated frotmeebghhofitseand seedndelsettionty @udittiversurfetatary eletdicalheisbiateslt
reaction supface jn which the first and secqnd.reactjon surfaces are in

i roct *physlieycich AithiedatBic mpiifonEVE EhBE rsrescrg i o wiish e of
claim1, wharehid sdiend RS6lidn SRMcELark $n BRKE BRYEeal _eorﬁ%ﬁﬁ&ge@%ﬁa{'&héﬁac.t I on
surface between and anong a first position relative to the tirst reaction
surface in &l thh firstand iS¢®t1dam¢tiQe@ﬁnﬁicalhamﬂdumiwutﬁc&sarameipd:tyisﬂc ally

i solated from each 1:c)thert a s%ﬁond position relative to the first reaction
surface in SAPRHICREON Pith feholfiClsecond reaction surfaces are in direct
physi cal comruni cation with each other but the first and second

el ectri cal Ig/ conductive surfaces are electrically isolated fromeach other,
and a t hi r d3-pldwiipsashdavigeaadiclam: lo wheeig theérpum@mrncﬁ/msguupa@@ort&pmm@h t he

fi d ' f W n di hysi cal nbi j ith
cach ot ner - Ga PRACHTL oAb S G Bad Rk REfE el RRGe Elftcibe”

surfaces arglutalitgtheedofi cal communi cation with each other. 8. The insert
device of claim1, wherein the housing includes an upper portion and a

| ower portion that cooperate to capture and support the plug interface
contacts ofgt : E 0 - I i im1l,
wherein t heg'aitqﬁl lg%ég{ ‘?‘J‘Ié’lhée%g}c%gﬁlﬁﬁﬁ”eh r ¥ezncté{£%glr?th g[c%t?l E&)}%ﬁ\é&%@cg;gﬁ%&( 8) plug
interface cmoludet sightn(8phigdetetfyeesictienctrin anglempntidanriiggaienondegnoneof t he
housi ng. 10. q-?éﬁ jnsert device of claim1l1l, wherein the reactance unit

i ncl udes a F¥H cFl%‘?us’éttgpporti ng the reactance circuit relative to the at

| east one plug interface contacts, the frane incorporating at |east one of
a cantilever spring and a coil spring for so pressing the second

el ectri cal | Y0.ddwdesstti dewice wf thoe laghemnstthe heacfanesunieingbides g fhing faonduct i ve
surface. 11. The igsertt devi.ce. Ofi ﬁl ati E\ 1 1\/\/ngrei rlPt he[ i.;nsert device is
oper abl e t o> RRYRIERS Feagfapet druitriatlys to g dfleastonaplpp mtepfagegquipcishe o) g
interface cpmhaedcofforht@sdt 1da8t Gy of A¥nGlovEspang ARl 4 EAEERNEEOF id fésind O
rotate one of clockw se and countercl ockwi se in_response to the at |east

one plug i ntheseawd clastically cpaducgvasurfige eerans theelirsbeleeiriedbitonductivg

count ercl oc .a . 12. The insert device of claim1, wherein the insert
device is operable to nove the reactance circuit relative to the at |east
one plug interface contact at least in part by causing the reactance
circuit to translate vertically upward jn response to the at | east one plug

interface cbhtld¢inFf¥Icaol AFiHdr PREEIN {C MG AaY!es is opgrabinde makedht devi ce
of claiml, uher&l drch ?elhﬂ?%etrotthéiﬁ\’lké‘s?oriuﬁ)lﬁgﬁft@r@fc@ chfftabO feakiG t‘praft%‘gt ance
g Tnter e

circuit relative to the at |east one p ace contact a st in
part by 74 caangithgrepttenceaacudne otak potof clodkwist atdecoveterdloddwiye inpwar d and

rearward in response to the at_ |east,one pl i nt.erface contac otatin
vertically @m{{%&mﬁle a? least one plug inferface Sonbact % rot%mg the other o cPoch{se g

and counterclockwise.

12. The insert device of claim 1, 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 translate vertically upward in response to the at least

one plug interface contact translating vertically downward.

13. The insert device of claim 1, 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
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14. The insert device of claim1, wherein the reactance circuit is free
floating with respect to the plug interface contacts of the plurality
thereof 15. The insert device of claim 14, wherein the reactance circuit

dapt ed | tact f th it
thereof i n Sfie FELBhL Gro b dfal Py B A R i renepRo B o
direction, ¢ie doddabt onelfug Iimfaclseﬁﬁacﬂetemgvafuc@lll;admﬂwafdber ein the

reactance circuit is free floating with respect to the housing. 17. The
insert device of claim16, wherein the reactance circuit is adapted to nove

relative tog fr i ion, the
axi al hori zo%?ﬁfehgﬁe%%ér;bﬁthbeﬁ%ﬁh&&?gﬁ %%nggﬁf%ef{/e%cﬁeoeagﬁl (‘:”flgll m1,
wher ei n t hergpeattetheqlugintdridoo astacts ofithielpheality ehgeafnt ed circuit board, and
wherein the capacitive elenents of the plurality of capacitive el enents
associated wth the end section of the printed circuit board are formed via
conductive hayRleSn@t ddiee dreXdinl 18, RhbRiPile Codctitbd 01IP 19 o e[}tgﬁi nsert
device of claim 18, wherein the capacitive e errents ura y of
capaci ti ve =l#ivero ﬁmaﬁsg)mtatfm cmn@htswlﬁﬂleqﬂutahtydhemuf mfat {dast dﬂee)ﬂﬂh)el e circuit
board i ncl ude, .at ne of aci a ces, capacitive plate
traces, and @4 %{rd“ieF@%n ?I?ietaé??}lhﬁp'?%t@ 1{%38@% IEO%O. The insert device of
claim1l, vvherel n the reactance unit includes a frane for supporting the
reactance circuit relative to the at |east one plug interface contacts, the
frame incl udif- rﬁleanmts@vwcqfrc@m Inodherebuithgiredstanes pieatit is Grestlpatingisithg and a
plurality ofesféc %le%o gort el ements receiving cantil ever-type support
from the baS8and extenc 'g outward therefrom each flexible support
el ement being operable to support an individual one of the at |east one
i nterconnection el ement. 21. The insert device of claim 20, wherein each
flexible suppore esessiicead chimdbewheisingthe sigstaeee dreitds adapied wroxsher ei n
each indivi C [ form
bent to confe‘*@%e?@ﬁ?qi (B i R She B e O RS, B o IR BbpE pondi ng
fl exi bl e sugpipationsdrdroeint . 22. The insert device of claim1, wherein by
sliding the second reaction surface across the first reaction surface al ong
an axial direction corresponding to the first axial path, the insert device
operat es t o] AdiHdShseAUSARUIT) 8R! 1, VnsteADES p ﬁh&ﬁ%ﬁ:{ﬁ?bédﬂ%aﬁ&ﬁie kY
bet ween a point of contact of thé reactance circuit Wt east one
pl ug i nt er f dowiitdmatdaend avidren rhglcnpacmﬁveoakmmt& oftothe pheality of egstitone pl ug
interface w

mt g comIRRERE FORC BTG 93 e e e B REdu B ST i he

insert devi gghdusti@PeyabbetHeleathléglinteheir@liesdatd.cal di stance al ong the first
axial path at least to an extent of at |east about 0.030 inches. 24. The

insert device of claim22, wherein the insert device is operable to adjust

the electri E@lThgln%te %C%B)?B%b&ll nt{}{gél%%n tﬁé%&%&ﬂl@%g Qleﬁleg% b &G}ahtrya&l ing in

a range of eétween a S an
capacitive elements associated with the end section of the flexible circuit board

[= =)

include at least one of capacitive pad traces, capacitive plate traces, and capacitive

interdigitated traces.

20. 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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25. The insert device of claim 22, 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 ce.alo ath, .l engt hen
the electri %g fe%%eg&%loof anP - P %ﬁf‘gleex’;?;et ‘WPPB ”e“?é“aeﬁi‘}‘ack
assenbl y, cmfmmdsal digtal €p) mlﬁ;vﬂiweiﬁleﬁ@l raividiah BndoPthe at l8& Q¥ Ng space; and
an insert device p03| tioned within the jack housing, the insert device

i ncl udi ng alGrFRIEREtRIemAR;is form bent g ganferan forashepe pf thg rownded idésta tiparft act s
mounted W th. CSEQ%%hdﬁ@ f#eg}ﬁﬁé g%%uralli'e?#&l | ng, including wherein at |east one

plug interface contact ~o y thereof includes a first length

ext ent extendl ng along a first axial path and defining a first reaction
surface tha cl.udes_a, fi rs%ﬁgl ectrically, conductive surface; and a
react ance kieﬁ’&fi cidienipeof Feiplanberes) b&ﬂldﬂn&@eﬁmﬂ rﬁ@ltﬂonémfycecﬁcsq;@sed

w thin the ﬂhgtfﬁgtlgartgﬂ G8aRfa1d as e of
reduce and comeﬁsé;tle ?oraana el“ectri cgpgntgqhgceo?lggéomn%téghgmhf%% g%ag

conduct ed bthe tifsertpleuige nperate{s am: edjosinhatdcsricat distaacedlungibietiitst hedleafh t h e

react ance | rcuit fu.r ing a plurality of interconnection
el enent s, e ?f‘iﬁ’ ‘386 aclapge eiraiewitly theft iaglqnei plug interface

conmmuni cat i Qﬁté@tgﬂm [ I er eof ;
i ncl udi ng wherein a{lBglelgg{&{)nﬁéewpﬁéthgnggﬁﬁggg?n{%%gﬁgﬁgﬁngfawoﬁjg% Sr lity

t her eof definsfascearfvgednitariec bladn o anfatiog comatunicatbuiglrg. a second

el ectrically conductive surface; wherein in response to a mating pl ug
bei ng received in the plug receiving space of the jack housing, the insert

device is opermabligscitQletRyof tiain Rb WvRdrkinthO@fnsérdHEHEORRBELabRN 0 &L ks of the
reactance circuit and the plurality of capacitive elenents of the reactance

circuit reldesiealdistange alpngtheiinst el pettugf lpast tordnaodent ofiatdleast abelt0dl38t i ve to
t he housin n{yessl i ding the second reaction surface across the first
reaction surface along an axial direction corresponding to the first axial
path, and to press the second electrically conductive surface against the
first electrically conductive surface wth a force sufficient to Ereserve

di rect el ecth il@gisel devise oL elatm %ue‘mﬁé%‘ﬁtlﬂ%@s?fe@%’ﬁ%éépérﬁbl@dpﬁdlalﬁﬂ €¢he at
| east one mlé@nédﬂd?srfafrégglo%g%@ﬁrst?x amTﬂa%nje%&lﬁtPa?wlayr & @0
ug e Prug rece|V|ng

wherein in response to a nating p elng recei ve

space of t hebojpbtR4howbesapd @04 inclssrt device is operable to nove the second
el ectrically conductive surface between a first position relative to the
first reaction surface in which the function of the reactance circuit to at

| east one ofs. mgeuGaer ABHCE BFPIERSAD ewﬁ@émbo@%h&hg%ergee&m RALSH dfadeact i vat ed
and a second position relative to the first electrically conductive surface

whi ch t he fagrass ithenfinst re@ﬁ@nrselaf@mﬁeeg an ol direcgoratortespentdinnte e firduce and

conpensate for t el. ectr ck assenbly of
oS © el gl o S de e PRIaRS h Sn@ff ok EhSifen e Breed U ABEGNRE™

recei ving shasest akial jstgh,]la@gthélauselegtncbrmmﬁ&eﬂéngdﬁyﬁe@ ak®! PRBI #MHogh.t 0 nDVe
t he second reaction surface between a first position relative to the first

reaction surface in which the first and second electrically conductive

surfaces arfy gjgag és&% cﬁﬁ]ﬁﬁ%ed and a second position relative to the

first react’ion sur ace rh he first and second electrically
conducti ve surf acjack Bowsingndedinggta plogireceiving 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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comuni cation with each other. 29. The jack assenbly of claim 26, wherein
the insert device is operable to maintain the first and second reaction
surfaces in direct physical comrunication with each other while noving the

7 eaction eurface i n waRerRenh: Rebllig SR8 Wl r Pl Frl A0k Apbrd .

surfaces are phywithialthyintaidrapsd df tenheails 20t bperabend atles@oapdf pAGES | ON
relative to the first reaction surface i.n which the first and second
reaction surf ace@IOBNCHsHS fIap egﬁﬁf&‘ial:%(?m%@ﬁ?ﬁjﬁf?‘é Stithaienais gondesied by her .

30. The jack as : L i1 mat ug

bei ng recei ved ?%Q?L%’r ‘gfeﬁg‘@é‘gﬂﬁ? %‘é‘ﬂgggﬂ&h%;h e?%g’p?gz%cﬁgﬁgf;l%?“? ggjl nsert
devi ce i s oper abhelutimgrpleraiteofSetommaneatimatelcamensy) nhdie ehibdityef sapanidivanong a
first position relative to each other the first reaction surface in which
the first and seCORTPH ngEsiEHSomPamicatiop wilhihe inteponnecton elemgnts b feeach
other, a second pgsiity @lererof»,liﬁ&lumﬁ?wem@aﬁibﬁ&né ﬁﬁ&&é&ﬁcéwélgﬁenﬂdm@' ch
the first and second reaction surfaces are in direct physical conmunication
with each ot her mMutalitshibefeof definend ssemdeactibe stnficedhdtyindodauwcecwmsl sur f aces
are electrically i%glfﬁ#ed Er m each other, and a third position relative to
the first reacti%‘?’nC YACENAMRRICR % he first and second reaction surfaces
are in direct physicakh&eiiéspahicad athithegdedbahhRicedad it e plgr st and
second el ectrical conductive surfaces are in electrical communication with
each other. 31.requingspicesddemisrlyhosing, diennest doxiveriepperatle tomore 8¢ circui t
board is a flexi -0r i it d ei.n. the.capacit.ive
el enents of the 63{"%%@{‘%ﬁ%/l%g?oq%é‘%g)gie%%%\?%l%se?fetﬁ%ﬂ%axggéeo%lrcgfte Clv(%&i1 e{) ulﬁa?f end
section of the fdfespidigvesiemests ofiheettictanbeaichiticRitivotdmde avicasteangugt i ve

| ayers of the flexible circuit hoard. A 32. The jack assenbly of claim 26
wher ei n the i nsépteriges semagtang plsthis te thehapsing by sading dg seserd rpetian ¢
relative to the ateleashs e ARk Ul ﬁfrfa@ggloﬁg Qﬁ?xﬁﬁt@ﬁe&i@ﬁ%&n&s’ﬁoﬁ@iﬁé by
causing the reactance circuit to rotate one of clockw se an

count er cl ockw sedoitie fisss pankpath,and hep@ss the astond elecpically coidecfiacarfaont act i s
rotating the other. of . cl ck\f\n se ﬁnd C unterc%ock L Sse 33. .The jack
assenbly of cl aid# D6t hRABSSGPIGLLY SeMBITEYe PBTage Sl {9155 B AY r ecei ved
in the plug receaiicpe GRRE 8letrichiN®indGlicdiBH DeRten tErchOaRIElcidY hLiHeS
operable to nove the reactance circuit relative to the at |east one plug

i nterface cont act least ¢regdug imerfre icomipctcausi ng the reactance circuit to
translate vertically upward in response to the at | east one plug interface
contact translating vertically dowmward. 34. The jack assenbly of claim
26, wher ei 7, Thé RERABSHIP ofclaR DAIVIHE iRk fchsE C& ety bhgttamgpl Uug

recei ving space of the jack housing, the insert device I s operable to nove
t he react artéecivgdrigihe plugiregeivieg snace pethgdadkdwysingfhe piserg dpvieeisfopewbleont act |
and rel ativy t ' ' ] ] [ circuit
board to r gﬁ gﬁogrevtg%"{lgg(? Ffé&ﬁ%m r%ﬁiglh(g}‘&esg?ﬁv\g% W%&?L%E%gﬁégﬁ?lg{e{aﬁggg | east
one pl ug i nhentacactomtaticeintvhichibe fuartiorcal thy ralotanyeeickuit t35t leddi@ng ack
assenbly of claim 23, wherein_ the kgact&pce circuit is free floating with
respect t o 4lHedyseagd eomprasatedorBReictricabioliais dpclivaied ayd f Aead positgl The

j ack assemiliqof 1 £in@ iR 3oci ARG BbRlcife SFREL WRER thé fiftidlibn bﬁm@%g%aﬁée to nove
relative to the plug Interface” contacts of the plurality thereof 1 n at

| east one dfirctiitéo widesst ond ofiredest dandrromphesatodoatheletactrzaahhaike giactetteédn, or
both. 37. The jack assenbly of claim26, wherein the reactance circuit is
free floating with respect to the insert housing. 38. The jack assenbly of
claim 37, wyerngk hckhSshRAE bARGE: 26, Wérdin iPreastant &fa hatiAPYRg eIt i ve to the

housing in at |least one of the vertical direction, the axial horizontal
di recti on, reseipxstin the plug receiving space of the jack housing, the insert device is operable

to move the second reaction surface between a first position relative to the first
reaction surface in which the first and second electrically conductive surfaces are
electrically isolated and a second position relative to the first reaction surface in

which the first and second electrically conductive surfaces are in electrical

77



39. The jack assenbly of claim26, wherein in response to a mating pl ug
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

pat h bet vveegorﬁ?ﬁgjcgﬁmp hhRGheof 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 instance of a jack interface blade of a
mating co i.catiqn plug. 40. The_jack_ assenbly of claim39, wherein the
i nsert de'v% %e@w&w&lm& ckdp 76 whersinghe sseit davicelissangrabde wl maigtaime f i r st
axi al path at g b sEQnAte St 30..inches. =~ 41. The
jack assenbly 558% arm 39, \/\iﬁ’gggﬁfﬁ&f E‘Iédi:r%@?’(&%ggﬁt’%g‘ nicagen ;v cach o adj ust

the el ectri cthbr whi¢ mosmgahosgond ecatiiossurtict abtweat b fire pasitiol reatvd @lthé ng i N
a range of Peﬁween abot%% 0.040.1i c?es and 0. 045 inches. @ 42. The jack
assenbl y of "Bf Kfiipsur ‘él“é}”hlcl}}}g% Ishntpsecprd dedtorily waduetiie swrfaeescee acr oss
the first reaaidany iPWiéPEEmAaCNIHRE afd h3kcoll HBSitibe Pel G tgstﬁ)é)ﬂglt Fe%c‘}io L he
first axial” path,”the insert device operates to one of foreshorten The

el ectrical slirBramcwhizhdngfitshend secend mrctain guafabes drenodikenphyrcag! ect ri cal

distance al g L. { i shn sBlngat h or both.

30. The jack assembly of claim 26, 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 second reaction surface between and among a first position relative to
each other the first reaction surface in which the first and second reaction surfaces are
physically isolated from each other, a second position relative to the first reaction
surface 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 the
first reaction surface in which the first and second reaction surfaces are in direct
physical communication with each other and the first and second electrical conductive

surfaces are in electrical communication with each other.

31. The jack assembly of claim 26, wherein the printed circuit board is a flexible
printed circuit board, and wherein the capacitive elements of the plurality of
capacitive element associated with the end section of the flexible printed circuit board

are formed via conductive layers of the flexible circuit board.

32. The jack assembly of claim 26 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.
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33. The jack assembly of claim 26, 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.

34. The jack assembly of claim 26, 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, and
relative to the housing at least in part by causing the printed circuit board to rotate
vertically upward and rearward in response to the at least one plug interface contact

rotating vertically downward.

35. The jack assembly of claim 26, wherein the reactance circuit is free floating with

respect to the plug interface contacts of the plurality thereof.

36. The jack assembly of claim 35, wherein the reactance circuit is adapted to move
relative to the plug interface contacts of the plurality thereof in at least one of the

vertical direction, the axial horizontal direction, or both.

37. The jack assembly of claim 26, wherein the reactance circuit is free floating with

respect to the insert housing.

38. The jack assembly of claim 37, 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.

39. The jack assembly of claim 26, 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 with the at least one plug interface contact and a point of contact
of the at least one plug interface with a corresponding instance of a jack interface

blade of a mating communication plug.

79



40. The jack assembly of claim 39, wherein the insert device is operable to adjust the
electrical distance along the first axtal path at least to an extent of at least about 0.030

inches.

41. The jack assembly of claim 39, 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 0.040 inches and 0.045 inches.

42. The jack assembly of claim 39, 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.
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