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5The present disclosure relates generally to shielded electrical cables for
t he transwbDeeimnsws el ectrical signals. In particular, PrheUsc@smBs43
invention relates to shielded electrical cables that can be mass-termn nated
and provide high speed electrical properties. BACKGROUND El ectrical cables
for transm ssion of electrical signals are well known. One 10comon type of
el ectrical cable is a coaxial cable. Coaxial cables generally include an

el ectrically conductive wire surrounded by an insulator. The wire and

i nsul ator are surrounded byYHREEDE® HLEGTRIIveL WGARI.Ei nsul ator, and shield
are surrounded by a jacket. Another common type of electrical cable is a
shi el ded el ectrical cable conprﬂ@KH@VﬂﬂALdﬂIHﬂ)e i nsul ated signa
conductors suryounded | di n yer formed, for e l e, by 15a

metal foil. TolHeAEFINt %ﬁﬁo flpspggne @Mﬁ%é‘ﬂ‘:@g‘? slectrin hica dithy | ayer, a
further Ynmliay oﬂ%@@le@ﬁ’f&gpﬁgﬁﬁs 12 SACRLY, BRSrBlcAYIdEihGLIRS o LiEged el di ng

| ayer and e I nsulation of "the s gn uctor or conductors. Both these
common t @@m@ﬂ callescthati calbe casb-ecrmoratad dng preqde heghtshesdudectndal pppeiticscal | y
desi gned connectors for termnation and are often not suitable for the use

of mass-term nation techniques, | taneous connection of a 20
plurality of conductors to indi V.E%QK@%@@”H enents, such as, e.g.,
el ectrical comtiaatisal@hblagfel@eirhissiah of OBREICAIGIgnals £OREAKhoRhaDBAtS on a

printed circuit board. Al though electrical cables have been devel oped to
faclQi t atceommaseperaeleetaeHicableiivn coaed spljadsoaxidh ssldecegcmdlyanelede snave

[ Cat] o BB AR W A OBREIRL QGGG L0 The Lt iR BRI LY, L Prepare

their ternlna intherr and 1n eir ectrica

per f or rrarmﬁourhda:d\hyewhm‘ld tane tli’ésvadv aﬁmﬂxfenhﬁd slnelldlagdnsmadecblbﬁ@ jackeral and

el ectronic conponents a contin nee aafts f.or #ectrlcal cabl es t hat
are capabMtRgr commBYPS Phied Cg g étp gigded dectrigaicpble spRPHEEE OP%P’fn nati on

techni qu&Seredh laﬁ&§§ 188&‘&&&&@, sﬁﬂﬁn&@dqb £ siiaRshd IQyé?' fhRh Qe R MTRG Ie

appl i cations. I'n one aspect, e pres i nventr on provi E,‘S a
shi & ded aahetat foulcﬁb focalithe alwuhqaﬂcqrtgleatmmfdh@slneldsgﬂamm furthbi wi-chisnigteti | m
The cond uc%%gﬁctgr%ts S(I)nqgtlml{gsepsroxgl gd 8etween ﬁle sﬂleﬂmg fayer arXi the insulation of the
signal conductor or conductors. Both these common types of electrical cable normally
require the use of specifically designed connectors for termination and are often not
suitable for the use of mass-termination techniques, i.¢., the simultancous connection of a
20 plurality of conductors to individual contact elements, such as, e.g., electrical contacts of
an electrical connector or contact elements on a printed circuit board. Although electrical
cables have been developed to facilitate these mass-termination techniques, these cables
often have limitations in the ability to mass-produce them, in the ability to prepare their
termination ends, in their flexibility, and in their electrical performance. In view of the
25 advancements in high speed electrical and electronic components, a continuing need exists
for electrical cables that are capable of transmitting high speed signals, facilitate mass-

termination techniques, are cost-effective, and can be used in a large number of

applications.

SUMMARY
30 In one aspect, the present invention provides a shielded electrical cable including a

conductor set and a shielding film. The conductor set includes one or more substantially



WO 2010/ 148165PCT/ US2010/ 038943 paral |l el | ongitudi nal insul ated conductors.
The shielding filmincludes a cover portion partially covering the

conduct orweebio/@aswspar al | el portions extendi ng from bot RCTiuses10083%he
conductor set. In another aspect, the present invention provides a shiel ded
electrical cable Sincluding a plurality of spaced apart conductor sets
arranged generally in a single plane and a shielding film Each conductor

set incl Lméaélebmgwdlmirl@suéaa%wﬁwam yheghalding filmoingiudest erier persignat ed
conduct or maTg,ecoéaaxg] L Agndilc d?‘sét”&rlot’@a?éne% 88&%@&@6@& ﬁ%ﬂl\[’l%th Bg& SRS
, an

partially coverin e conduct oF a para i on di sposed
bet ween a@p&ﬁmmuwconductor sets and conflgured to electrlcally |solate t he

adj acent conduyctor sets from each 10ot her. u ry of the
present i nvent!NGAOMST 41BECt; F@Fﬁ&@&%ﬂ&@%@lﬁqvwsgééwl segché‘é‘fj Ribodi ment or

every '”Hh&ﬁ@iﬂ%%tp'lﬁgh ofts fclly %nd‘u@t\ﬁ?ﬁ'ét% %anf-gﬁ'geﬁ:ér&lw @Sai ﬁﬁ%epﬁh@! I ed

description that “fol re particularl enpl I'f strative
enbodi nerind a sh&BRhEFilrﬁ)B%RIcﬁffdh@wr@ét ifiblEd BRAVIANGBre substanEipldy pdralld a

ggf;ifgfﬁavfg‘{@ﬁl@é@gg@{édexe@% rﬁr%ﬁeﬁlﬂggﬁﬂ]?f%&e@% ura%yd)g‘l ectri cal cabl e

front crQasiagGovendl th¥iceNductlr skt Va%d%ﬂh%lle%&%h@[s?o@aﬂﬁﬂbééﬁ%‘djiac@ﬁt a
shi el ded electrlcal cabl e accordlng to aspects of the present 1nvention.

20Fi g. 3 dosdurtgresctspadcoviegwidio déctnoadlysbolet dedadiagnt gandadtorssty semehclri g. 1
terﬂinateq to a printed circuit board. Figs. 4a-4d are top views of
an e enplar "term nation process of a shielded electrical cable according

to an aspect ofhetdbovdsiasanty dfNeprei@dninvention is not intendEd & ddiciitse @chop Vi ew of
anot her exenplary enbodi nent of a shielded electrical cable 25according to

an aspectdisfoses smppdisncnt of W@hmniﬁmntaﬂon ofﬁh@preeeqt snvantigrp Tpie &hguses Aot her
exenpl ar yde%magﬁl nvgh?mha?foﬁfakx%e@@? ggdrgf;%{h t e%@ﬂ@‘iﬁ&%ﬁ@@ to an aspect

of the presen Cross-sectional views
of four anttediexespl ary enbodi nrents of a shielded electrical cable
according to aspects of the present invention. 30Figs. 8a-8c are front

cropg-sectional vievws g W SEsCRIPrISK SR AN sHRMANGS! S
Fig. 1 is a perspective view of an exemplary embodiment of a shielded electrical
cable according to an aspect of the present invention.
Figs. 2a-2¢ are front cross-sectional views of five other exemplary embodiments of
a shielded electrical cable according to aspects of the present invention.
20 Fig. 3 is a perspective view of two shielded electrical cables of Fig. 1 terminated to
a printed circuit board.
Figs. 4a-4d are top views of an exemplary termination process of a shielded
electrical cable according to an aspect of the present invention.
Fig. 5 is a top view of another exemplary embodiment of a shielded electrical cable
25 according to an aspect of the present invention.
Fig. 6 is a top view of another exemplary embodiment of a shielded electrical cable
according to an aspect of the present invention.
Figs. 7a-7d are front cross-sectional views of four other exemplary embodiments
of a shielded electrical cable according to aspects of the present invention.
30 Figs. 8a-8c are front cross-sectional views of three other exemplary embodiments

of a shielded electrical cable according to aspects of the present invention.



of a shielded electrical cable according to aspects of the present

i nvention. WD 2010/ 148165PCT/ US2010/ 038943 Figs. 9a-9b are top and
parti al | ywonosgHs®st i onal front views, respectively, of pam/usSz@npbsmy
enbodi ment of an electrical assenbly according to an aspect of the present
invention termnated to a printed circuit board. Figs. 10a-10e and 10f-1 Qg
are perspective and front cross-sectional views, 5respectively,

il lustrating dhgeRemplass wrmad padiady craskisergionalsiond virays, eppretivelyadf @abl e
accordin : e i i i re front
o oss. st PRy SRBERCR of RIRIASE Mol B Rbbhe 6 3upccl 8 he brskefl o
maki ng a isWingbdedmeheet tolac@intebdt@itdoaar di ng to an aspect of the present

i nvention. 10Fi.gs. 12a-12 e a front cross-sectional view of another
exenpl ary enbongSrréH%-%ﬁ? a%db it D abesstive g3 Teisresaeeial Yi§¥0 an aspect

of tqe pr@%ﬁ@ﬁvélﬁ%ﬁﬁ&ﬂaﬂﬂ%%&&ﬁ _rrﬁétﬂf’(pgfIﬂgkiﬁgta%‘hileld\éh%Y&ctr{cgﬁ&a%feti vely.
Figs. 13a-13b are front cross-sectional views of two other exenplary
enbodi mentcsordinggo shiagledeof tht posertdatentambl e according to an aspect of the

present inventi.on. 15Figs.. 14a-14b are front. cross-secti.onal vie of two
bt hor exenpl aryEo B HERITOT b St Rl WEHFEA" G & MSSEPEIRG to an
aspect ofméthed Bf @aleNE alsPRRHIcRDrical cable &dc8Ringldam bafecRbethb peRbnt
cross-sectional views of three other exenplary enbodi nents of a shiel ded

el ectri cahvandiohe according to aspects of the present invention. Figs.
200hbod ment s 10b A kdPRPRel Pl RanCofnal UhF T bbbl 2R RIS Y
accor di ng dhiel@spaedtscadtailbacddrE@EE RS ard 4)pestof @ik present invention and a

corresponding detail view, respectively.

Figs. 13a-13b are front cross-sectional views of two other exemplary embodiments
of a shielded electrical cable according to an aspect of the present invention.

15 Figs. 14a-14b are front cross-sectional views of two other exemplary embodiments
of a shielded electrical cable according to an aspect of the present invention.

Figs. 15a-15c¢ are front cross-sectional views of three other exemplary
embodiments of a shielded electrical cable according to aspects of the present invention.

Figs. 16a-16g are front cross-sectional detail views illustrating seven exemplary

20 embodiments of a parallel portion of a shielded electrical cable according to aspects of the
present invention.

Figs. 17a-17b are front cross-sectional detail views of another exemplary
embodiment of a parallel portion of a shielded electrical cable according to an aspect of
the present invention.

25 Fig. 18 is a front cross-sectional detail view of another exemplary embodiment of a
shielded electrical cable according to an aspect of the present invention in a bent
configuration.

Fig. 19 is a front cross-sectional detail view of another exemplary embodiment of a
shielded electrical cable according to an aspect of the present invention.

30 Figs. 20a-20f are front cross-sectional detail views illustrating six other exemplary
embodiments of a parallel portion of a shielded electrical cable according to aspects of the

present invention.



Figs. 17a-17b are front cross-sectional detail views of another exenplary
enbodi nent of a parallel portion of a shielded electrical cable according
to an aspwotowil4steeé present invention. 25Fig. 18 is a fPOmMUSer053898&Ct i ona
detail view of another exenplary enbodi nent of a shielded electrical cable
according to an aspect of the present invention in a bent configuration.
Fig. 19 is a front cross-sectional detail view of another exenplary

enbodi nent of FEigsHiae)lhedre &p@tcﬁr@ssLsaptmabvléwa@Em@othgr wnw&arw@@@thwm& he

present Vel %%da%abl@?%g?c% ks Pécﬁé’?ﬁh& %%ént?r?\%ltn 181?3 detail views

illustrating siX o er exe a para portion of a
shi el ded el ectfhgc}ﬂls agpdph c@mﬂﬁdgﬂ@ di@tmﬂ)mtmoﬁfpeﬁfhmmesém exemypdarlyi on.
WD 2010/ 148165PCT/ 58201*({8 943 21la-21b ?@Tﬁ front

cr 0ss- secRROFHNCR} O CioRksab &‘x@é 5}%}0%@6@0 {hs PESCH IB¥iNEPRed

eleciricgl, tﬁ@é?éc‘%nﬁﬁ%%‘iﬂfoﬂ%eh%}nﬁaﬁﬂ@%?% c&ﬁvehﬂ@na%l%%&ﬁtal dayenti on.

Fig. 22 is a graph conparing the electrical isolation performance of an
exenpl ary enbdﬁgdﬁnSadﬁmamwﬁi&kdemﬂem@mbfMmdwrc&hmﬁm@umdﬂﬁmnguméaan aspect
of the present 5to t.he electric i sol ation erfornance of a
conventi osﬁ%ﬂ%]eéil rr“ia 85&’1%%&99 ling to an aspeed 0?51? Areselt VERONer oss- sect i onal

vi ew of anot herjg exegRIfRInY cRINQRBRANviR) oﬁaMe@IeQ@fﬂplﬁth&ﬁwdd%bnmfal e
according to an aspect of the present invention. Fig. 24 is a front

cr 0ss- sechicddrd clagiracg! eetblfamwrrbng @»@msp@mybf drtpoeticneinvensfona shi el ded
electrical ca cor.di SRES! SENE L NVE nt|o 10Fi g. 25
i's géfront cr(t)ﬂsg %C(%talfonaicslr ?%%18?81 anot A Panotd%?eﬁ'p? ary ef%bo r][r%%nt Iilof a

shi el ded saletdddrdl&adicat ad¥l€aoedifdioh ds e@@fﬁfeﬁﬁ@den@hvéxhﬁmpr esent invention.
Fig. 26a-26d are front cross-sectional views of four other exenplary

enbodi ment s offig XiXdgeuirenicgesisseionshpres a€ Eur afleg cranplapesbodsnenthe
present 'd}\éesﬂfe'lc%'a eleg n%rlcél cabl acc]prc{: ﬁ%gosaﬁﬁ tssoﬂthg P%@%nt(fﬁx%ﬁﬁ apectional view of

anot her exenplary e rical cable according to
an aspect of tH’ig Jrieadiunt bﬂW@SﬁcnOﬁnl view of arotlger cR&apl2Bcenalicelitheof a

cro sec vi e f four other exenpl enbodi ments of a shi el ded

ol ebiric 3% cdect Pﬁal%@c%@l%waaép%@ e ey entifPent i on. Fig.
29a- 29d_ are frfqgtzz%(érﬁ%lsdré%ﬁt' Q&L sc i SWPviRlys BPHTur%%H%@Ex&%;ﬁE@'e%{%dﬁHHRQ' nents
of a shielded efectrical cable according to aspects of the present

i nvent i ornf a shielded electrical cable according to aspects of the present invention.
Fig. 29a-29d are front cross-sectional views of four other exemplary embodiments

of a shielded electrical cable according to aspects of the present invention.

20 DETAILED DESCRIPTION
In the following detailed description of the preferred embodiments, reference is
made to the accompanying drawings that form a part hereof. The accompanying drawings
show, by way of illustration, specific embodiments in which the invention may be
practiced. It is to be understood that other embodiments may be utilized, and structural or
25 logical changes may be made without departing from the scope of the present invention.
The following detailed description, therefore, is not to be taken in a limiting sense, and the
scope of the invention is defined by the appended claims.
Referring now to the Figures, Fig. 1 illustrates an exemplary embodiment of a
shielded electrical cable according to an aspect of the present invention. Shielded electrical
30 cable 2 includes a plurality of spaced apart conductor sets 4 arranged generally in a single
plane. Each conductor set includes two substantially parallel longitudinal insulated

conductors 6. Insulated conductors 6 may include insulated signal wires, insulated power
4



20DETAI LED DESCRI PTI ON In the follow ng detail ed description of the
preferred enbodi nents, reference is made to the acconpanyi ng draw ngs t hat
forma pawO 2hsy®sfes The acconpanyi ng draw ngs show, by way/uskoiolobssss r ati on
specific enbodinments in which the invention may be practiced. It is to be
understood that other enbodi nents may be utilized, and structural or

251 ogi cal changes may be nmade w thout departing fromthe scope of the
present iW¥RsnoT @pulateh arquad vaigisn e gergrilbapaaldd shistdinhfilmearefdspesed s not to

be taken j.n,& f{ohﬁﬁctt& tsszﬁﬁlssgonf@r%biehﬁihﬁﬁwﬁ of 161@%114?98%%%1&\9%& Sﬁé@(ﬁ{l%ned by
t he appenéedlc alns. Referring nowto the ygures, I'g. TTUstTates an
exenpl ar yfilent®agidroents gficldingHilek dad cadhasthdér anedotlc siftsofaaciocaidugtor sctanlmspect
of the present invention. Shielded eIectri%g%pSOcable 2 incl.udes a

pl ur al i t yPISETORAERALAOAI IO IAE asubyaniiady cyRyarrag gi08Y 3 nal AhaPCsi ngl e
plang. Each sARANGMCHREs S&k difolaffsuldOnaHES! A4 aldhks RAEAL:Rlialhong! tudi nal

i nsul at ed conductors 6. Insulated conductors 6 may inc e 1 nsul ated signal
wires, i meufaned apdwerntaii@h@Ooey-46d:65 BEIHE UFA010N D8 8i8d@ owi-see8onabshdpasul at ed

round wires, . T ener al ar.all el. shj el di fil are dj sposed around
Jomduet orm@giaintihe AEAGHA b BRERic Re el dd 4 5 endi 3 Rl B o
shi el di ng:ohihdidr BtsaNdThRADES adftinBlgdio&: ol onBertPneBbitl QldNect9snl bk si des
of each conductor set 4. |In one enbodi nent, conductor sets 4 have a

subst ant i vhdry dispesing ¢ pensiucieyoshecld erund aabndisspect dangesshe efosi-sagtiondlns 8 are
disP‘?sedS rQHﬂthqﬁgpc%grtsets 4 such as to substantially conformto and
mai nt ai n THE cro%%-sgg&lgﬁal shape. Maintaining the cross-sectional shape

mai nt ai ns t he glkiekiph i e catbatdatde iihstraes iPfFigt 0N ehdE tondustir Set @asluded wrded in
t he design of conductor sets 4. This is an advantage over  sonme conventi onal

shi el ded 183waied peuluciorhh.as othiseeabeiBisBis; ¢igh sordustns et 4/@ax Hickidg cae tind a
conduct or . = i -set .

At hough Tt RE L baSs Y PSRt IR e ISARIR Hoch il AN ELRLIAF,

i ncl udes fowocandsetbadeed cahdudtding tvoe irnsnlacidhvendwnde diasshdwn ireBighl,conduct or
set 4 may_include on r re .insulated conductors 6, For exanple, instead
of &hiel cﬁétfl%déi%trﬂ paie 8 Py ans ds ﬂ&ﬁ%@ﬁv%frse_&gﬂ&f&%c{l%% G@B&@S{ﬁﬁsgch

i ncl udi n%oh&&td)@%gb@é@ﬁ_c%ﬁal WG RISt BRI ohdinkiliBted l%o%dléﬁi?%?*r%t@d

el ectrical cable may i nclude one conductor set 4 including eig
i nsul at edlexibility in arrangements of conductor sets 4 and insulated conductors 6 allows shielded

electrical cable 2 to be configured suitable for the intended application. For example,
conductor sets 4 and insulated conductors 6 may be configured to form a multiple

20 twinaxial cable, i.e., multiple conductor sets 4 each including two insulated conductors 6,
a multiple coaxial cable, i.c., multiple conductor sets each including one insulated
conductor 6, or a combination thereof. In other embodiments, a conductor set 4 may
further include a conductive shield (not shown) disposed around the one or more insulated
conductors 6, and an insulative jacket (not shown) disposed around the conductive shield.

25 In the embodiment illustrated in Fig. 1, shielded electrical cable 2 further includes
optional longitudinal ground conductors 12. Ground conductors 12 may include ground
wires or drain wires. Ground conductors 12 are spaced apart from and extend in
substantially the same direction as insulated conductors 6. Conductor sets 4 and ground
conductors 12 are arranged generally in a single plane. Shielding films 8 are disposed

30 around ground conductors 12 and conformable adhesive layer 10 bonds shielding films 8
to each other on both sides of ground conductors 12. Ground conductors 12 may

electrically contact at least one of shielding films 8.
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conductors 6, or eight conductor sets 4 each including one insul ated
conductor 6. This flexibility in arrangenents of conductor sets 4 and

i nsul at edwoantuaswss 6 al |l ows shiel ded el ectrical cabl eP2Tius2txe/08893 i gur ed
suitable for the intended application. For exanple, conductor sets 4 and

i nsul ated conductors 6 may be configured to forma nultiple 20tw naxi al
cable, i.e., multiple conductor sets 4 each including two insulated
conduct ors 6, Egwmdptlepllestiateasarigns exgmmdaryiembodimgnts o Bicidadielestaeal sekle each
i ncludin r C r: l.n ot her
enbodi nmen 08(,%3{‘%@ §) lr%%}jaetcﬁg)rf? Sé;ﬂ%%ﬂl?{nvg?no E%r ' ?ag% g‘%tgbé;&%%an gdlgt? flc\lleé1 t§ hield (not
shown) diill posedyaioos achrfpies @frmrangemmte of csudbabadigordlisitera two shivddiag
insulative jacket (not shown) disposed around the conductive shield. 25In

the enbo {lfént illustrated in Fig. 1, shielded electrical cable 2 further
I nclades opti gy %@&F@Qh @ el&rd%%cca‘?@éﬂ-ﬂ@ﬁ@i fholtde ﬁlﬁ@%%ﬁ&l&%&%@r s 12
may 1 nclude ground Wires or drain wires. G ound cond s 12 are spaced

apart frOWMaﬁdmhqudeMH1Bdb@$ammmgwlquﬁhﬁndanﬂﬂdﬁdemtmamréﬁ6{mmulated

conductors 6. Cbnd round cond ctors 12 ranged

Gener al LyeepRoly Bl stis e s PO w5 PP RO et st L Foaround r ound
conduct ornftmabid aaRAHRY 18P 18 0 30N J&h&@b&%&&ﬁﬂﬁ&d&%ﬂﬂ§m3b8ﬁhﬂb&&mf'|”B 8 to
each other on both sides of ground conductors 12. G ound conductors 12 nay

el ectri caslhle}dlng)ﬁtratio&tto daglasthenprebeh seles ef eindyctpr satd 08, Shighdyd clectrical

201 14816 010/ 943 st rate~vari,ous exenpl ary
errbodlmenctgfoqy2 SP z%ﬂ%é?”@%% %D%ég%}gPﬁamHQE gpecgs of the

present idovéitdran 12 Ete%acédaa:paﬂ fneasPeetdd iaalibstartiallg Aeednicalitetlisisiy at e
vari ous exanples of arrangenents of conductors di sposed between two
shi el di ngnful4tad consingtoe | 0¢. ?fgmfibctm i 10%andsgroandjendariost I i2cas aeaicd 102

i ncl udes r i ngl e

| ongr ¢ waisanenfs S LR S RERr s SRRl BhosF hrobld bRt OS] N
films 10&13mﬁddbs®ﬁﬁdﬁeamﬁmﬂﬂIQ&ndM@b@mmshkkﬁmgﬁhﬁsﬁnhb@ndahmauadhﬂhlve

| a 110.is di sposed betwe shi el filnms 108 bonds shielding fil ns
1051 o oS of KRG SOBIIPTE] e B SSHAEPE 12dp RGP ERRR! SIGEL i col
10cabl e J&% of WhibRIGTs fiIAR! lléﬂeﬁlsﬂgfe'd(%ﬂﬁ‘&uclt&rl@ﬁtlygﬂf&%lve gra%ﬁge&ﬂrh%ﬁiﬁfér 112.

G ound conductors 112 are spaced apart fromand exténd in substantially the
sanme di r ettgloended chbpls utrangehanonduct or 106. Cbnductor set 104 and ground

conductors 11 e arr eneral | films
108 ar e di spodboB B At Pouni SRR St 20 a ke Be o hied clraftel ve
layer 11QabRnN@s ishit@ldiingid h Whé&%hie%&%t@ah%bl@%%bﬁdé@a shgles of
ground conductors 112. G ound conductors 112 nmay electrically contact at

| ead? onecopducier st H?%@Clﬁldmgﬁl 51@6 1qn@§udla@lea51d@ Q@“{d@ﬁtold)% isBickdeflect i vel y
arranged |

R R e T L
cabl e 1oaong1{ud&{a11 ﬁis@ldtddltoﬁdlg;torg 206.\Wiafgcs borriudess mme bir@dled @andrallyl 02
' ncl udes aasn?élg gllane and effectively in a twinaxial or differential pair cable arrangement.
Referring to Fig. 2c¢, shielded electrical cable 302 is similar to shielded electrical
25 cable 102 illustrated in Fig. 2a. Where shielded electrical cable 102 includes a single
conductor set 104 including a single longitudinal insulated conductor 106, shiclded
electrical cable 302 includes a single conductor set 304 including two longitudinal
insulated conductors 306. Insulated conductors 306 are arranged effectively in a twisted
pair cable arrangement, whereby insulated conductors 306 twist around each other in
30 longitudinal direction.
Referring to Fig. 2d, shielded electrical cable 402 is similar to shiclded electrical

cable 102 illustrated in Fig. 2a. Where shielded electrical cable 102 includes a single

6



20conductor set 104 including a single |ongitudinal insulated conductor
106, shielded electrical cable 202 includes a single conductor set 204

i ncl udi ngvowolebssanti al |y parallel 1ongitudinal insul aCedSecanadssotdrs 206.
| nsul at ed conductors 206 are arranged generally in a single plane and
effectively in a tmﬁnaxial or differential pair cable arrangenent.

Referring to Fig. shi el ded electrical cable 302 is simlar to shielded

el ectri ceﬂonégé%nﬂebl(i‘b@ciuﬂmgﬁ single ipriguding ingdatedpprndacionil &, gbigldsdect ri cal
ble 10 | t
oot udiciifcat E8e foElidflugs £ RN hRNR ol A MERUIT 08 IBnSLOBLE )

|ncIudes1ﬁmﬂMﬁ@b@u@dmduﬁMOhmﬁhkﬁ&ﬁﬂdwn@kudﬁagnhmmghbﬂﬁumudwnahqum$ulated

conductors. 306. | nsul ated conduc 06 are arranged effectively in a
twisted paPle EIBEENS HhgeERY ul w‘i tqri40f @@@&N%ﬁa%{%c oftss 11 wi st
arousnd e%ﬁglﬁfdﬂﬁﬁ dfr&n%gl aNgh Héjéd?)@%an@élf élfé” Referring to Fig. 2d,
shi el ded el®ectrical cable 402 is sim| to shielded electrical cable 102

il lustrated i Réemgingdack Wispe 2slidefinthdr eh‘e«oxtlmlemalof slablded gRetricalodabids s a
single WO 2 10@148165?&{ US2010/ 038943 cond ctorlse@t 4 1in qu%n
singl e | SREPEUGRAPPCH RIESRb Ry R By MeH B U i YRYY ) éB*ECF 2Bt cabl e 402

i ncl udes RngidieH LtsCIVAARTL Q04 5404 O coribinbiEbIRAnSOBK aﬂra{g@u?eﬁérw iniisul at ed
conductors 406. |nsul ated conductors 406 are arranged ef ectively in a quad

cabl e ar rsargiepiene. Opioapléhyhd shaelfed eé@lctﬁ@ﬁi@@ﬂd@s)mgy dwluWIQ’tofeﬁr@umid each

ot h in 5I al |re ion be syl t|a

et 80 11 g opaugor 4T el L RE R At R BERGHAC IARS b e PER s Bl 1 can
cabl es adgqilstedgoriddcRePsahs c@{dubtl@esm edRAIn kHV@AHLA6r S¥BYandneduide a
plurality of spaced apart conductor sets 104, 204, 304 or 404, or

conbi nat i OR4uGeFs pESoTTaNgRY gRnsERlYGBASINRIS Blans, Fig. Seallpsiaiss anexeraplenonal 1y, t he
shi el ded §M§£%£ ks&ﬁﬁi%ﬁ I%RS&HQQMQ plurality of ground 10conductors
I'n

112 space apar ron1an g generally in the sane direction as the
i nsul at ed Condhﬁhmmgt@Fu;Dasbﬁﬂﬂﬂﬁﬂ@ﬁn@@tﬁﬂeﬂﬁkﬁ@hﬂﬁimphmﬂmﬁuﬁﬂﬂmaﬁets and

ground conduct s are arr ed generally in a sin

|11 i3t r atd@artgAn %F%%Q“gﬂ)%d’a‘iaﬁé?ﬂ BHFr dﬁaél%hrg EL’é’Pdgétech éﬂaFcabl e.
Referring.bQ %quml?&’lnciﬁﬁe@ ?ﬁ&m@ E%ﬁﬁl[i'CGﬁduC@(ﬁ‘pllFZ é@ﬁos‘e&%t‘d\%‘éﬁ c@ncﬂﬂcﬂfra| ity of
spaced l1l5apart conductor se 04 arranged geherally in a single

pl ane. Shicel1déd2(E| adtat bothl cndsabf shiddi eflcmnhaé rcalvlnél)zl dego gpteradlyapargledbund
4 204 and at .both ends of

chi el ded Biebby PlAT SBEHe AR6B5 T ERBIIRT o Par PGP RGP Ps 508
are di spogedaaibRtyitiasie AdMGRI a8 1530 10dispR0d baidewsiatahcaRdBoR ahs bddd. A
conformabl e adhesive |ayer 510 is dlsposed bet ween shleldlng films 508 and
bond% shielding films 508 to each other on both sides of each conductor set 104, 204 and each
ground conductor. Shielded electrical cable 502 includes a combination of coaxial cable
arrangements (conductor sets 104) and a twinaxial cable arrangement (conductor set 204)
and may therefore be referred to as a hybrid cable arrangement.
Fig. 3 illustrates two shiclded electrical cables 2 terminated to a printed circuit
25 board 14. Because insulated conductors 6 and ground conductors 12 are arranged
generally in a single plane, shielded electrical cables 2 are well suited for mass-stripping,
1.¢., the simultaneous stripping of shielding films 8 and insulated conductors 6, and mass-
termination, i.c., the simultancous terminating of the stripped ends of insulated conductors
6 and ground conductors 12, which allows a more automated cable assembly process. This
30 is an advantage of the shielded electrical cables according to aspects of the present

invention. In Fig. 3, the stripped ends of insulated conductors 6 and ground conductors 12

are terminated to contact elements 16 on printed circuit board 14. In other embodiments,
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20 shielding filns 508 to each other on both sides of each conductor set
104, 204 and each ground conductor. Shielded electrical cable 502 includes
a conbi nawpaniaf48meaxi al cabl e arrangenents (conduct or PETAS2AH03WAE a

tw naxi al cabl e arrangenent (conductor set 204) and nmay therefore be
referred to as a hybrid cable arrangenent. Fig. 3 illustrates two shiel ded
electrical cables 2 termnated to a printed circuit 25board 14. Because
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conduct or r
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renoved. Ry a8 ‘rﬂt@g}gll cSBkbed laﬂ@y thReis lé@ﬁ"ﬂate %ﬁhth@%msuﬁttﬁ)n of TRGHAY cal

stripping or laser stripping. "This step exposes an end portion of insulated
conducton®n®uamd6gR@mnwngohﬂhhmgﬁhnﬂ&ﬁomnnﬂﬂvnéaa&be@ts6m@m@swbﬁxp@nng of

end portion. 8a of .shieldin il . 1S si bl e. use they forma
ht egr al 10 e soryid % hine TPetiond abERSe poSidet P Rdtoyinet O
i nsul at edh&expbded e{dsp&noﬁ%mﬂgumecséun@h@tbﬁgs ddd greud donatrtbrsIol B @€ step
conductors 6 allows protection against electrical shorting at these
| oc i ongllasieptes i8dip by inien! pardepenakthe inspladine of insplatedcoasystrye @ iend
portlonslpf 'Q Iategdaondﬂg%qﬁg ngg %g un% cond %ﬁggﬁm%Zlnln ﬁ&g step

20i | | ust r'at'8d*i-A an en or% o >G5t e nth (RIS BF “T s ul at ed

conduct orsgrifping Tﬂlﬁ’@&iﬁ&pom;an%ud&)ahioﬁ dmttdwmhdﬁayr @tanuﬁaad coniubtoase. 18. 9. ,
mechani cal stri or | aser strlp ng. This_ step exposes an end portion

of the cdhwter éﬁwtwteii isbizaf e ghicicd slachical @blq hisaligned wphpripiedicitaeiéd in Fig.

4c, shi eliglads & GChH& ¥ t fr f't ﬂ t hpard 14
such t hat%t ﬁie eﬁ% poar ?4 eo%?q;g?t (%ﬁé) clgelnd (E:{t&‘%)hrn)sl%aoolfﬂh S|Hr?s Cgot g (?:Iglrélj gt oe?s 6 and
t he25 end portions of ground conductors 12 of shieclded electrical cable 2 are aligned with

contact elements 16 on printed circuit board 14. In the step illustrated in Fig. 4d, the end
portions of the conductors of insulated conductors 6 and the end portions of ground
conductors 12 of shielded electrical cable 2 are terminated to contact elements 16 on
printed circuit board 14. Examples of suitable termination methods that may be used

30 include soldering, welding, crimping, mechanical clamping, and adhesively bonding, to

name a few.



25end portions of ground conductors 12 of shielded electrical cable 2 are
aligned with contact elenents 16 on printed circuit board 14. In the step
il lustratwo20n/HBES 4d, the end portions of the conduct ec3/uskonomssshat ed
conductors 6 and the end portions of ground conductors 12 of shi el ded

el ectrical cable 2 are termnated to contact elenents 16 on printed circuit
board 14. Exanpl es_of suitable term nation nethods that naélbe used

30i ncl ude sol 'gi%@lustmmn@&ler exsmppryembadineniof aishieldgeslastiicabsidladhesi vel y
bondi ng,

P T st P il WG ottt SRAARAROR ShioRRAI AR e 007 st ¥gy
accordi ng;htemdealrblmmd:tatﬂ)é 2 ilhstrpted sieAtg. il Nmexdtiton, shSkldel dedriedleableicéal cabl e

602 is similar to shielded .electrical cable illustrated in Fig. I n
addi t i on, NEHfes) adéﬂfagtye‘bqu’?%%ld“@iﬂ?lés 6d9speret f?a@%eea CB‘P‘E\‘&WW 4 ’ﬁghts s
| ong4 t udig rat%%dlﬁfﬁiua-lebomiﬁd?&ss%% pgtivee Eloﬁ? R gHﬁ of $1Rd 18n 4h oﬁgﬂlbltdé 18

5separat e 1 ndividual conductor sets al ong a tion of the
| engt h ofelﬁs:ltmce]ﬂ dede éﬂ):?a(tharehz,}aﬂncmasbhgatﬁl@@t tlteHeﬂeEatbvjlexubdrteaﬁsh]gidai cleetasdl t he
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aspect of present invention. Shiel rical cable 702 is simlar
to shi el dnedleeﬂ%cmh@ale g ailles, 6@2 to irdcusise atledbt the el flexibiity eCshisldéd/, in

shi el ded ﬁ' i @ﬁ &fble 702, one of conductor sets 4 is replaced by two
ground condtictior 9997 shi el ded el ectrical cable 702 includes |ongitudina

splits 18 and H8'¢ illoPdtts iR RAABIES, dniilidyrh S a GRRIHE bRIctriat &bk al ong a
portion of the Tength of shiel ded electrlcal cabl e 702 and does not extend

25i Mo ermccprdma t@ 48 aspe@f ofsthe ereged ueteetiom iShagldesbdleasriqad zableapil ts sigilarstepar at es
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702 and ex s |n r|c whi ch

ef fecti veiog, a&l cbﬂc@n&ﬁma{ séaoh 8 kqﬂ&ded(b@hw@ b d CRAdUdIGE 12 VEhitlded Wieettiahl
shi el ded electrlcal cabl es 702", Shielding filnms 8 and ground

conduct or@bley 08 inslndes I%glf@ﬁmqk @fhﬂmﬁ ayl Y ol 1§|S§Wéatphméave¢vaéﬁortdﬂétor
i ndi vi duasets f@ﬁsgt?‘é g&‘aoﬁl Eﬁlterlefg?ill ofaRL88 d9%Grical 961e 707 BhF dEXGIHPLAENd

enbodi ment tes
25 1nto end portions A of shielded electrical cable 702. Split 18’ separates individual

conductor sets 4 along the length of shielded electrical cable 702 and extends into end

portions A of shielded electrical cable 702, which effectively splits shielded electrical

cable 702 into two individual shielded electrical cables 702°, 702”. Shielding films 8 and

ground conductors 12 provide an uninterrupted ground plane in each of the individual
30 shielded electrical cables 702°, 702”. This exemplary embodiment illustrates the

advantage of the parallel processing capability of the shiclded electrical cables according



advant age of the parallel processing capability of the shielded electrical
cabl es according WO 2010/148165PCT/ US2010/ 038943 to aspects of the present
i nvent i orvowhavieiyssul ti pl e shiel ded el ectrical cabl es may/useo10ossvesl

si mul t aneousl y. Figs. 7a-7d illustrate four other exenplary

enbodi nents of a shielded electrical cable according to aspects of the
present invention. Figs. 7a-7e are specifically intended to 5illustrate
vari ous dRapscsofdie riesest miyettioin svhereby aulaple shigided clectrieg! eblosmeaydtsi el ded
el ectri C%nﬁ&ggiﬁtﬁltaﬂe% goe aspect, at |east one of the shielding films nmay
i ncl ude a conducti ve Pager and a non-conductive polyneric |ayer. The
conducti ve | ayigs. may/diinedttacefoanythsiudxicatplay embddieidntseofrmsheidell cledtmel udi ng
but not lipmted to copper, silver, aJum pum.gold, and alloys.thereof. The
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rubber, ethyl ene propyl eng di ene ruhber, .pol yyret hane, .acryl ate
T conedndhintnrcoRa i BB risEfk Ttiond B iRk BT BRt PR M ALRe e
non- condughiy®ive HhaXtdRil | ificludMe bufMBdt 1infitddud fofie, sAvelTRIughiREd! ddly.esdand/ or

fillers to 15provide propertres suitable for the intended application. In
anot her aslogsthereaf. Theawn-conduaive phbynyicdaydic mgyfin¢lnde argpsuitalll pabymeric

| am nati ng_.adhesi ve. | r di sposed bet ween, t.he, conductj ve .l ayer and the
o TR GineHE b L BRSP B R FoniR s BRIt Rug Y o a0

shi el di ngdl ytktaludeyethyiedey g6l RAg 'lF%'flfyléiﬁD henglcht bufidd Rl wansédeuct i on
of the s%)i eﬂlrtdi n%ﬁ)fi I rr}g mag %rgroggl ecEp? based %?1192 ngrrber of design

par anet ergpaipkaey pelyeygbondie spypne BIvGed chylSNE PERPYERE dighe ulbbsT. e, g.

flexibili trl per:f or C i td I ed

el cot ri P Rupn R BratesD S iCLRRy AR | Iy ol nibDE: Bl
conduct orHje.nohreondecteripotlinmeittlaydr herysheled domgorfmbmraddinebtudel/@rfiliont togr al | y
forned shielding film In opne enbodinent. the shielding filnms have

t hi ngassPrPY}g_?H PPEIFy&uIEHO] .Oéﬂl_erfmew@p@hcqﬂﬂn- YT EaFhg! RIRES BF ovi de
i sol ati onpe &Hblﬁh@'fﬂﬁm rﬁé}qn@lhﬁ&h Pitnin Ao 406! M@%i&ﬂb%ec?_ﬁ&%&ijﬁﬁeor sets, and
enabl e a nore automated"and | ower cost” cabl e manufacturing process. In

addi t i on,conthectiwhilaied amtyth inbneopteien polymehe tayee o andthavaspes, dt déagnade of
suck-out ", or. .resongnce, whereby hi gh signa tt epuati on occurs a

parti cul 4PETHEGREHAT ramgac ugey sonfalehantelyp TR 1 adgRdon o ine

convent i aRlldisgighsedy 8k 88kt E Blscq BRla@SIMMRLHEIRI gh PALkMELErY Suisdbl €l theS _
wr apped around a conductor set. 30Referring to Fig. 7a, shielded electrical

cab?@ goZnicpdddanpbication; sughascondiletibilits etecBE4l paimnareeco Andeanf@orationef udes
A R S S
one embodiment, the shielding films include an integrally formed shielding film. In one
embodiment, the shielding films have a thickness in the range of 0.01 mm to 0.05 mm.
The shielding films provide isolation, shielding, and precise spacing between the
25 conductor sets, and enable a more automated and lower cost cable manufacturing process.
In addition, the shielding films prevent a phenomenon known as “signal suck-out” or
resonance, whereby high signal attenuation occurs at a particular frequency range. This
phenomenon typically occurs in conventional shielded electrical cables where a
conductive shield is wrapped around a conductor set.
30 Referring to Fig. 7a, shielded electrical cable 802 includes a single conductor set

804. Conductor set 804 includes two substantially parallel longitudinal insulated

conductors 806. Two generally parallel shielding films 808 are disposed around conductor
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set 804. Shielding filns 808 include a conformabl e adhesive | ayer 810 that
bonds shielding filns 808 to each other on both sides of conductor set 804.
| nsul at ecwoenuvieswss 806 are arranged generally in a si rgiraSpéiansssand
effectively in a twnaxial or differential pair cable arrangenent.
Shielding filnms 808 include a conductive |ayer 808a and a non- 5conductive
polynmeric | ayer 808b. Non-conductive polyneric |ayer 808b faces insulated
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non-conductive polymeric |ayer 908b u5|n? any suitable nmethod. Referring to
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d : gl . . DTS
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set 1104. Shielding filns 08 1 nclude a confornabl e "adhesi’'ve | ayer 1110
t hat 30bomgsugdbleindihod. fil ns 1108 to each other on both sides of conductor

t 1104. | d dugct 06_ar ed |y i i ng|
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2010/ 148165PCT/ US2010/ 038943 o '
20 conductors 1006. Two generally parallel shielding films 1008 are disposed around

conductor set 1004. Shielding films 1008 include a conformable adhesive layer 1010 that
bonds shielding films 1008 to each other on both sides of conductor set 1004. Insulated
conductors 1006 are arranged generally in a single plane and effectively in a twinaxial or
differential pair cable arrangement. Shielding films 1008 include a stand-alone conductive
25 film.
Referring to Fig. 7d, shielded electrical cable 1102 includes a single conductor set
1104. Conductor set 1104 includes two substantially parallel longitudinal insulated
conductors 1106. Two generally parallel shielding films 1108 are disposed around
conductor set 1104. Shielding films 1108 include a conformable adhesive layer 1110 that
30 bonds shielding films 1108 to each other on both sides of conductor set 1104. Insulated
conductors 1106 are arranged generally in a single plane and effectively in a twinaxial or

differential pair cable arrangement. Shielding films 1108 include a conductive layer
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1108a, a non-conductive polyneric |layer 1108b, and a | am nati ng adhesive

| ayer 1108c di sposed between conductive |ayer 1108a and non-conductive

pol yneri cwbayav148688b, thereby | am nati ng conductive | aper/us208/38983

non- conductive polyneric |ayer 1108b. Conductive |ayer 1108a faces

i nsul ated conductors 1106. 5Referring back to Fig. 1, confornmabl e adhesive
| ayer 10 of shielded electrical cable 2 is disposed between shielding filns
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adhesi ve a |de a con tlve b bet we ing fil 8.
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Sui t abl e conducti ve adhesi ves include conductive partlcles to provide the

fl ow of ellgvay bedispesad pahoth Shtﬁédla@ﬁétn@&Q@lfpﬁmth@ac&@swaiﬂybel%ﬁwmclmd%

typ of particles current a her es ke cubes,
annf houégln?ﬂ&Pﬁepﬁ F%M%M%OV‘ %%gmggggiaﬁéej? m?ﬁP &§ %hn%gtantlally
solid par@ptcdnaﬁy,%nmbblaadn@mqayd@I1ecnkay Fravide an finsbRkise bonCkeveapiter es,

ni ckel coated copper spheres, netal-coated OX|des nmet al - coat ed polyner
fibers, dfashomee Séliqlﬁhpaﬁl%ﬁ@a@msvl@tes&}ov%qt@rs . RSV e st € Harti cl es
can be r
contod w e nEhE: EEhS LORy Yol AP El CnfRh by ety HhPhEfual,

i ndi um t icondudtide adAdsé crantl providad eshdunsed laiﬂdﬁgtvmml@hwadmgﬁhnb& @pmmhnygt ially

hoII w particles sych.as holl ow 25gl ass spheres may co ise solid
[ al <o {RbRagls éh%@ lpwad9 o1y RFBYISF 360 {PPﬂé‘{E%WH%%tﬂ&étB%ﬁ?' cles rmay

be on t henhigleg fifths §§H@§f%hn& @&%du@iormfrs%%bl% ‘éoﬁkﬁf&ﬁ@@&cﬁ{em%gﬁl@lu'a@t erials
such as carbon nanotubesS. Suitable conductive adhesives nmay al so include a

conductlu@n¢mﬁyﬁpanmkmu¢pxwumnheﬂnwrﬁsbmctml@mnmoﬂhambmmadhepmMebBamer 10

may i nclyde a tlnuo esi ve er, extending a tlre | ength
e wi it Hhegn s of R PG PR v S A UG TAGOPOR GBI adhos: ve
layer 10 #@ytphdis! stdh@ pditRGOMHab U Oty ReHYES 368 loRY@lstantiglly SotRINRk§oles
conformabl e adhesive | ayer 10 may be présent only in some portions al ong

t he2® engtsticlops garbamblagk, serben diberg, tickahsplgres, pickplecosted sappaspheres, g@@ﬁt i nuous

adhesi ve 2010/ 14 165P [ US2 038943, 1 ayer, 10 i.ncludes allty of
ong: t LaioRe QA e TR LB s DY Bl g S e s

each condisatgutive @hrtitla3an g¢ aladel ﬁ@ﬁﬂcﬁlb&h@ﬂ@ 1ﬁaﬂatiﬂg rﬁatemﬁsr’md aﬂ&wted or
conf ormabl e adhesi ve | ayer 10 .includes at | east one of a pressure sensitive

adhesi ve,coated §tithpeeandyethednatarial suehes iy olusdnws; mékela%n@ﬂueuﬁuaawée
dh d
adhesi V.e ﬂer}n E@&ﬁﬁ%@fﬁm@hr{lgggél%gﬁppkﬁossﬁgﬂt@ﬁg %181?05\41 AYBEIed QudnSis GRNEHIur €

to prOV|
25 glass spheres, or may comprise solid materials such as glass beads or metal oxides. The

conductive particles may be on the order of several tens of microns to nanometer sized
materials such as carbon nanotubes. Suitable conductive adhesives may also include a
conductive polymeric matrix. In one aspect, conformable adhesive layer 10 may include a
continuous adhesive layer extending along the entire length and width of shielding films 8.
30 In another aspect, conformable adhesive layer 10 may include a discontinuous adhesive
layer. For example, conformable adhesive layer 10 may be present only in some portions

along the length or width of shielding films 8. In one embodiment, discontinuous adhesive
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substantially stronger than a bond between one or nore insul ated conductor

6 and shielding filns 8. This may be achieved, e.g., by selecting the

adhesi ve wornuw/@siedn accordi ngly. An advantage of this &dmams2e1e/038943

configuration is that shielding filns 8 are readily strippable fromthe

i nsul ation of insulated conductors 6. In another enbodi nent, 10conformabl e

adhesi ve layer 10 is configured to provide a bond between shleldln% films 8
P

and a boHélyﬂéépw}é‘é%ﬁeér@éﬂ‘éfﬁhmféoﬁgﬁ@dlnai adhesiyp duipeothaargdispesndet-gi g bPih ns 8
that are &é@%?f@é‘c%' c%!n{h){ t&“s‘é h'a%{d §}o‘[18§ ondidtcR9VAR, 388 Bochglﬁ @&ﬁ%ﬁhéﬁ]
conflgura lon I's t |nsu t ed®con ors are anc ore etween s |eId|ng
filnms 8. a@he@eemdyﬁglmhclaﬂcheaﬂ I@Jsﬁﬁiel’df(aq;iressatialsens?t;lvdafdithmd: lacws nfettr little

relative vement and therefore reduces e.likelihood of buckllng 50f
shi el di nq"ng?qlYﬁs agherseret AN 5o %W%W@taﬁ cshigy IhRneRAdim e s« Rmabite

i nt ended I yer 10 has
L Clon < BB R i, Lo e AR D bon L SE TR in IR S faricd

conf or natslubstatd‘mélsnstrengeaykmn dlitoniddstveccnivine lonewse wiulhted sondator ot 0 05 mm
Conf or mabl e Y a conformto achieve desiured nechanical and
S0l ot rineiARE TRy F Bl Han P 2Ry ot o bVt Cefh G E SRR o PR an ¢ 2.
one as pecafcco@ﬁfgip ArRdRventashesth ke dh&Y @S colfigiRYios Mther Md @nPElhR ARer bet ween
shielding filnms 8 in areasS between conductor sets 4, which increases at

| east t hereatchb'e&t@ppableefmrblthq myulaﬁonscrﬁl@sldi%@ﬂ edndoetorscalln erdsher cenbogthmental | ows
Shl ded el ectr cabl.e nt o ear

out 81 RafTb E AapRAR Byt D% SR RS P SRR Bk B Cu gk hant Ry

25conf or mnt@ tead bbivedseoné Br MbRASsHEE dbaduetoy 6&@ﬂ@ﬁ@f¢ﬁn§ﬁﬁh€§&ﬂﬁf axaet S 4 and
substantially conformto conductor sets 4. This |ncreases t he nechanlcal

st r engt h sHhgaiyIcayalbottiong g m advaniageioh Sus adheaiye configimatiands Mgt fisikteds i n

t hese ar I ble 2,
el oos aurondudifihes RERERATRLLIR SHIARL lhy's On SHRIARRISPRLGLER 8 1 2, 2
posi t i on 2Zarids sipaed fog liafe richasiut atoedrnem;nﬂdd:h@efmeﬁred@dealthallﬁ(eﬂlhosmoﬁhr&kh% films

l ong the J.ength of shiel ded el ectrical able 2, which re ts in
unl ?ﬁ |9‘FﬁB’8£€‘ f @w&ﬁ blpépnfgﬁt&%rhsmygw Ibl?as%i)léﬂ’c‘]’éate&?@lctri cal

cable 2. er hé’di'fahhﬁlron%%ﬁ%mm&@rﬁoﬁfdﬁ%l% AHOSR l\ége '1@%1%5a%19c1£1ﬁ~¥s GoR§orm to
effectivel'y be partially of conpletely renpved between

2010/148ﬁBﬁP@EMUSZGhﬁhﬂﬁaaﬂe&shdehﬂpdmxmtmnnﬁﬁmmmeaﬂaas@ﬂekméémaﬁmnductor
sets shi i films 8 electrically contact each other in
t hese argﬁgﬁn gk”%ﬁ@?é@%&QQgHmelectrlcal performance of shiel ded

el ectrical caltgfémadble /IMQSiHEIaydS ME/by cEXBFR iTRIN & cNESH MEchaAk el ani0 May
conformto effectively be partially o¥ conpl etely renoved between at | east

one2bf sml@itrmahgetf¢mm0%cleamer@ﬂ@umh@¢mﬁimm@l gable Asln@nﬁégmﬁct, gr ound

conduct o, A2 ek eCHRLLA LYo SN ACL B £330nR0S 96 SN Bl HhiRG cfib! B5, 8 11
t hese ar eas, TVAP R crea f%é'é1 éP}lcaI erfor Yalo-0) ﬁ

el ectri cairea'sa»la{veeea.coﬁmmrlsétsat, tvihich i6QBIRE aﬁb&m}&da@ﬁﬂ viexibéite bf é}ﬁeleafd sts
bet ween at | east one of shielding films 8 andg&round conductors 12,

asper i ti edecsicagrehing Eunalerovicldud degrien calle 2iip Saghoebrmost sraby @tadhesi ve
layer 10 &@ifRta2Bl{es Jﬁcﬁét?&é.rfn%ﬁl)thgp%g&f cét¥ormable adhesive layer 10 may

25 conform to be thicker in areas immediately adjacent conductor sets 4 and substantially
conform to conductor sets 4. This increases the mechanical strength and enables forming a
curvilinear shape of shiclding films 8 in these areas, which increases the durability of
shielded electrical cable 2, e.g., during flexing of the cable. In addition, this helps to
maintain the position and spacing of insulated conductors 6 relative to shielding films 8

30 along the length of shielded electrical cable 2, which results in uniform impedance and
superior signal integrity of shielded electrical cable 2. In another aspect, conformable

adhesive layer 10 may conform to effectively be partially of completely removed between
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10i nt ended. Figs. 8a-8c illustrate three other exenplary enbodi nents
of a shielded electrical cable according to aspects of the present

i nventi orwOBDgL4884a- 8c are specifically intended to ill rerrst@onssnpl es of
t he placenent of ground conductors in the shielded electrical cables. An
aspect of a shielded electrical cable is proper grounding of the shield.
Shi el ded 15el ectrical cables according to aspects of the present invention
can be grdighdiag films & imgretrebetyecngopductpisclirk Apsiseult, shiglding Bl conduct or s
electric - t . Shi: i i .

ar oundi ng S0 B8 ke Sk SR aRG e deb R R OO eI ok of, 1
ar r angenshie]dddredecgicl nable dnid uabihesadpagt, edndorntdla ethesiveytol (asiay doretbrin
wires". In oth ic

r aspect, the ground conductors do not electr ly
cont act ttﬂé?fg?ﬁVé’ﬁﬂl?%%ar?”i‘ﬁ%%g co et%é?l@w%ﬂm%ﬁ?aﬁt ?@P‘é‘?@rﬂ%hﬁehﬂ% I
conss I uctdn b iAlcolBYcaIS 1bNAERRRLRMbNnd LBl OBEC UGNy WhkBP Seast

i ndi vidual contact elenent of any suitable term nation poin such as,
e.g., a coetohchickiren@ints Sim thesprirqas aghich mcudasesgbarckictrical gehfosmanaearigenent ,

t he ground. duct or so .pe referred. to gs ."ground w.res". Fi 8a
T uSt it SR oY 2t et s Srde EISE o B Bapyepn H
accor di ndedsPodlohRedihg ®lims Ran®ERRAACohdieRIS 1D 'h(sjf!@?ﬁfe@ bR gtdiRd2e8dRedte
conductors are positioned external to the shielding films. Figs. 8b-8c

i 11 ust r atl@ mepbresle dughycoafiyodbleadhesiaf lagerslii te lestellli bl cbestnidat edntacileh e
acc dinqngg %fpects of the present invention wherein the ground conductors
are %ositlgn% "between the shielding filnms, and nay be included in the

conduct or set .FifN8aGc ilitatedhdithcg eReigihel ntlymb&s pf agiad dedeclattyicslui t abl e
position external to the shielding filns, between the shielding filns, or a

30combi n#ePlceArdngttn asiRePf thopjetcst mvegntioaFigs niaedgag seecdieeadly daendodipe 1202

I ncl udes ig}lﬁfa?egéﬁnﬁo?%ﬁ)lfﬁ%eo la(fse% nt6 élr.oul%) P(gtﬂglét%;%qﬁe H38Q4cd QELHIRZ 2010

substanti y para I tudi nal i nsu

2010/ 148165 RpeLtdF20h M Q3B i gab vablie tsqrepet 20@indingof glenshicd | Shigdedl | el
shielding fil 08 are.disposed around conductor set 1204. A conformable
ad_hi%i ve ql%fgfé&? 10 HEOingg B eaRr D R oS VAR $3 AT s d dhe " BB RS

shi el di ngyefldys, L3085 10t %Qo&ﬂd‘&fndﬁ&oﬁ@l&ﬁéaﬂ?%oﬂtfactca‘? NANCIRIor3RE 1204

| nsul at ed conductors 1206 are arranged generally in a single plane and
ef f ect i veshielding fibms svchalxit groumding th¢ eroend candugtirs als@ptoendy thankyeleng .

e kS S0 ESRL i bihy e i b Ay e
conduct org apgthér ApectPthdeRAnd\Bhduckisas no@élé’ctﬁéhll?‘l{ohta@i We shiefdiomecher set
1204. Optionally, shielded electrical cable 1202 includes protective filns
12220 sur raseiidivigual clements in the cable construction that may be independently terminated to
any suitable individual contact element of any suitable termination point, such as, ¢.g., a
contact element on a printed circuit board. In this arrangement, the ground conductors may
also be referred to as “ground wires”. Fig. 8a illustrates an exemplary embodiment of a
shielded electrical cable according to an aspect of the present invention wherein the
25 ground conductors are positioned external to the shielding films. Figs. 8b-8c illustrate two
exemplary embodiments of a shielded electrical cable according to aspects of the present
invention wherein the ground conductors are positioned between the shielding films, and
may be included in the conductor set. One or more ground conductors may be placed in
any suitable position external to the shielding films, between the shielding films, or a
30 combination of both.
Referring to Fig. 8a, shielded electrical cable 1202 includes a single conductor set

1204. Conductor set 1204 includes two substantially parallel longitudinal insulated
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shielding filnms 1208 and ground conductors 1212. Protective filns 1220
include a 10protective |layer 1220a and an adhesive | ayer 1220b bondi ng
prot ect i weOl2al0ers8220a to shielding filnms 1208 and gr ourdTasaU0O88MS 1212.
Alternatively, shielding filnms 1208 and ground conductors 1212 may be
surrounded by an outer conductive shield, such as, e.g., a conductive
braid, and an outer insulative jacket (not shomn% Referring to Fig. 8b,
shi el ded condeators da06.dam genemdly nafﬁﬂehﬂégldalgsﬁlmgﬂé &éfr?diljmoé?d gend 51304,

Conduct or et . &%%f‘lidlc'éo%%%of&‘%ﬂle%‘dﬁésﬁﬁ”a&@fl 1 p R F%} WHHIDR, g e

i nsul ate con uctors enera ara
di sposed fidnsuads amdltimmi‘scshlekﬁﬁg ﬁBlﬁb41208 tG ea‘dlmthahind)cmldhéss afesohalycﬁmr 810 is

di sposed het wee g f] 1308 and bopds shiel ding fil 1308 to
cach ot herbOgrinmind spebiciay | MRip e dheedaenashain § nuGk #1494 bRULELS %1306
are arranged, gener ﬁlfke)feﬂtfal Faib b Sri ntaSHlegf g%fetc{r}é% Yabld R fﬁnﬁé@" naxi al
or dlfferentlal pair | e arrangene Shi el el ectrical cable 1302

further |1nc:1hdﬁzteasplarabtmfegroqu @ﬁldgcrtmuridlzpnsium@resteiMZo piuslldtng(frims 1868 Ween
shieldin f|| of the, ground con S. are jnc

Sonduct osGisupdSariotts I3 B ab A Beg SR ARSI BB S Bl S L
from Conct%ﬂ&ﬂél@ %hlei&@%lecﬁi‘dca%éfﬂl@mdzqnah% A&Qtec% ﬁlh&kel@zwsﬁﬁbﬁﬂdﬁ?é cabl e
1402 i ncl udes a S|ngge conduct or set 25140 Conduct or set 1404 includes

two substshreidiag fiymp &0 dnd| grq)lmdgclomd@ntmllmhsmbt@t:@@ idlord2e) ondude406. Two

general |y paral|el | di 408, A ose ctor set
T2 “a wefEsNieii AR (T 190 R0 aPLBERE s RLER- RS ng 7T
1408 and shtndisg ﬁhh@lmmdfgrd)mﬁi cbﬁ@@ct(t)l@ 1882 A ledrigtveBi) sllneldﬁh i k@S] 208 and
conductor set 1404 I nsul at ed conductors 1406 are_ arrange generally in a

si ngl e plepEdgendegtesdeiy alay begugoundedibyaniogter spndictiveplagld; gich gaicre-cabl e
arrangenqg%du&@%§k§§qgﬁbﬁ%%(%%%hl%gpkﬁk& é% ﬁﬁ? includes a plurality of

ground conduct or 03| i oned ween ng films 1408. WO
20 10/ 148165PCTR 48520 & 0 9@8 84.3hAlldedafledtiienl gatdehB0Tanided Osinglt4dduare sencl uded

coniict or S 014GGAFET 110 8l By AT RHALD RHTH ot B@al rgeeion. o
0 aspecte o T By i R g O PR %??*E“E?{ "hoar d-
5El ect r i cahdagesebl 3041 B0®niorolabideshesiehliagérded 0 ed dispased bétweabblecldf@2 and an
electri Caflllln% 1308 and bonds shielding films 1308 to each other on both sides of conductor set
1304. Insulated conductors 1306 are arranged generally in a single plane and effectively in
20 a twinaxial or differential pair cable arrangement. Shielded electrical cable 1302 further
includes a plurality of ground conductors 1312 positioned between shielding films 1308.
Two of the ground conductors 1312 are included in conductor set 1304, and two of the
ground conductors 1312 are spaced apart from conductor set 1304.
Referring to Fig. 8c, shielded electrical cable 1402 includes a single conductor set
25 1404. Conductor set 1404 includes two substantially parallel longitudinal insulated
conductors 1406. Two generally parallel shielding films 1408 are disposed around
conductor set 1404. A conformable adhesive layer 1410 is disposed between shielding
films 1408 and bonds shielding films 1408 to each other on both sides of conductor set
1404. Insulated conductors 1406 are arranged generally in a single plane and effectively in
30 a twinaxial or differential pair cable arrangement. Shielded electrical cable 1402 further

includes a plurality of ground conductors 1412 positioned between shielding films 1408.
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conductive cable clip 1522. Shielded electrical cable 1502 includes a
plurality of spaced apart conductor sets 1504 arranged generally in a

si ngl e plhaoentoBastssconduct or set includes two subst ant i &CITyuSp@nabioes

| ongi tudi nal insul ated conductors 1506. Two generally parallel shielding
films 1508 are disposed around conductor sets 1504. A confornable

10adhesi ve | ayer 1510 is disposed between shielding filnms 1508 and bonds
shi el di ngAlt pf the 1s0d Cpéd‘é?é@ﬁ 18t hae iptudsdtip capdpstor et dhTwe ﬁﬁt}@tgﬁ@u@et

1504. Ca rtion of
shleldedqé g%%@?&é?? % suckxgﬁmﬁiﬁ%%ﬁéﬁ%%%%ﬂgqg 91 §|#§Bf||ns
1508 el ectri cdligy 9a®htlhmlstteca&béxempllarp ethb3@imcaadf a&1 eiédt@calﬁgszmb‘sy configured

f or ternlnatlon to a rowgﬂireference such. as .g., contact elenent 1516

on 15pri Mcefdtierte an esnsshe BreACNt iRy capR frmiaicd t@radﬁ]ﬁ&fidc%li’iﬁ% P#8n bet ween
shi ef ded BEAAENLEAmHEAPS® hefdeanthidiics AEQHOA LALISENGR afAblReAlY P MY be
termnated to the ground erence using any suiltable nethod, | udi ng
sol der i ngondmdtidic mghle clip P2 hiataecledevitrogl cddlaﬂrﬁ)hgpludcsch pldf@@ tvﬁﬂpycd&bndi ng,

to nane a , n t erm nat ed, cabl cli cil te term nation
o the. enengprd i sbE" ShE Mg GRS Pyigdle B s Gt Seb o6 o
Sh'e|dedlﬁ&ﬁ&%ka%ﬁ&hmﬁﬁh %m%ﬁ@ﬂohgnﬁﬂﬂﬂﬁ%hb&%&ﬁﬁﬂﬁ&o@ﬁ5@6?ﬁ&@gaﬁ%M?ﬂ
poi nt, such as, e.g., contact elenments 16 on printed circuit board 14.

Shi el ded neradist $h1@l§1ngd“elmse15Q%@@ chmsoserdmbumbcqmﬁect@r satotWighawnéroehiduct or s as

deSg D2 R BRI TR SR YA (SPRL G RRL Al o

i |1 ustratiesosho eachrghaion bt $1de cﬂfeam&nagctar &‘ﬁll sb4lethbR) cﬂfpt Irsee cl@@péce
25according to an aspect of the present invention. Specifically, Fig

10a- | Qg i9riothervise etteghed k@ apenh RO ﬁ%ﬂn%de%ﬁmtﬂ@al§hb1@|la%8@hé@trar Eiéﬁt éabl e
2 i1Tust Lp%tce(;%‘gélb}gltd'fﬂrggﬁlgﬂs 1508 1ectr1 311%@&@&?%1& éllﬂjsif{%%t %lee'ahg'lgzz A0a,

i nsul ate are o me sing any su such as, e.g.
ext r usi orconfigsad &bredmmait(tuabmrgfoﬁldrmgerm%;f acheg ecg‘ cmn;acselemarhrl léllsengt h.

| nsul at ed conduyctors 6 rovi ded as.s ut to a desired

301 Ehgt h.Pritesh A UE bRadch st0ﬁtahg§1 @E%m%(? ﬁ%leatﬁal Ided elects 7| ar

fashi on (Qpf 1SHOWN the'é?oﬁdlﬁre&fr&f%e'éiﬂﬁéélﬁﬁﬁﬁ bb 'Ebrﬁh&tedltg%e @%hﬁél fifgndd | ms 8
are formed. A single layer or nultilayer we formed usi ng any

sui t abl e uselgrog, Suﬂ;éllﬂthnaﬂl,odemgludmgcmtdenug,useldmgecrlmlﬁ)ng, mechanical clamping,

2010/ 14816 [/ US2010/ 038943 web .pr ssj ng. Shi el di fi

ormed o AT B K SR Pl s A L R ARG as
such or aimih&ich sHeRd EROHIrBOGIT tl@é"éU@ﬁctMs%fhnsuﬂ%@&ﬂidﬁ&ofs‘ 1508 of shBMcde
pre-fornmed to have transverse partial folds to increase flexibility in the

| ondf t udiahestriesl eatde 1 Y. togeniary clemenis efla fonmpBiagon poivt, sueh & dighgottattns 8

i ncl ude & %gﬂtm on printed circuit board 14. Shielded electrical cable 1502 may include one or

more ground conductors as described herein that may electrically contact cable clip 1522
in addition to or instead of at least one of shielding films 1508.
Figs. 10a-10g illustrate an exemplary method of making a shielded electrical cable
25 according to an aspect of the present invention. Specifically, Figs. 10a-10g illustrate an
exemplary method of making shielded electrical cable 2 illustrated in Fig. 1.

In the step illustrated in Fig. 10a, insulated conductors 6 are formed using any
suitable method, such as, e.g., extrusion. Insulated conductors 6 may be formed of any
suitable length. Insulated conductors 6 may then be provided as such or cut to a desired

30 length. Ground conductors 12 may be formed and provided in a similar fashion (not
shown). In the step illustrated in Fig. 10b, shielding films 8 are formed. A single layer or

multilayer web may be formed using any suitable method, such as, e.g., continuous wide
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5adhesi ve | ayer 10, which nmay be forned on shielding filnms 8 using any

sui tabl e nethod, such as, e.g., lamnating or sputtering. In the step
illustratwo20r/H8®S 10c, a plurality of insul ated condueCos2@/088%znd
conductors 12, and shielding filnms 8 are provided. A forming tool 24 is
provi ded. Form ng tool 24 includes a pair of formng rolls 26a, 26b having
a shape corresponding to a cross-sectional shape of shielded electrical

cabl e 2 &b mofsssingdehigldmigtfdms & may e foamed of emoinéteble dergth. ghinldiag EbneiSict or s
12, and i j il e . i 1.he .| ger.atd on of
shi el deds‘g‘!l‘@!éltgfrl B fdvlc‘:de}glag S‘?‘:rh or! E"gag‘? }rg‘%geg‘%?ln%%f%% lﬁ%}ﬂt §ﬁ‘$@§¢%ﬁlr@n% rolls
26a, 26b,maf beprevibinedd tolhaye aussvesa paitiabfaldsytofiededsatfloxibilitg itheof form ng
rolls 26

, 26b. Cdi bet f 1 ng. [ 26a, 6b. F i tool 24
forms. shilaRaRAI Ao &t dUnaeComie, b sbekie i irsiHa ceRumiter 12 and
bonds 155l g 1o, Whid b8} BAGAEE BE GhioRiLS dFs: Oy SARL GRAGCT or et

4 and ground conductors 12. "Heat may be applied to facil'itate bonding.
Al t hough suph ahicx..dabodiingnt sputtormg. dy tiehstep itlusteptéd infsg 8l 0ar oplucalicpntuct or

ets 4 and ground conductor 12 and bondin hi. el di ilms 8 . to each other

o both rteet PR et s 12 i PRI BBk rTretigsl facr O

single Oﬁﬁﬁﬁ&g@ﬂﬂ2hﬁs@bhﬁkdﬂﬂbﬁ%ﬁﬂ%atﬁ4hkhﬂ%@a?&?Bﬁﬁﬂﬁﬁgﬁ%ﬁgQ&LQﬁgoseparate
e

operations. Frg. 10d illustrates shielded electrical cable 2 as it is
f or med byhavingra shgpe ewtespendingitotanerosstseptional sfwipe af ehiclided Flicgiricalgable 2 and

| ongii t udi.nal split 8 are formed between caonduct sets. 4. Splits 18 may
e Tor medHISRPl 8PPy pRldIRCDE S50 SRRGHERT 2 B Bisfane Bl g ofC
as, e. (. ,artadg&s aceuidinge th¢ cqifizahitiog of kiiicldbe ct@al dablest, had pekifiohcdiig. 10f,
shielding filns 8 of shielded electrical cable 2 are folded and an outer
conduct i VEOsIRIIEItg famingralls 2oad e aft e vaislthen ara omgeacndbyi fad entabite 28 a5 8
usi ng any, i . '!:Hag iRy, R . out er

j acket 3 Oﬁgﬁ»?@%ﬁ%%gégfgﬁgi5%%?£P§%§§hﬁc i 552%?§F&%E6hgg?ﬁggg%%psuitable
met hod, duaths dscld@gdilms &xarsunsli condudter setshlednderrbndi sorducor Uil bondrnduct i ve

shield 30 - be omtted and outer jacket 32 y be provided around the

fol liod srEIdRAGIT T frscagh Ogmrpa_i’whﬁug%f?eaﬁu Jopstsiat S@?éaa%g%ﬂurlfiof an

exenpl ar yo gt gd 19TH@aﬁmeaa_pghb&{o%an%@%ﬂdi@M@{%ﬁn&ﬁf@%oagné&, an
aspect of the present invention. Figs. 1lla-1 I'c are” WO

2010/ 148 166RGE/SUSRIMDI i DBED4Buspewiductoabdty 4 iand ervded comductdrdgtandbending exanpl e

of the confor.m of . conf or.nabl dhesi ve | ayer,s durin he form ng and
bondi mg- ST Pl «f ek i BB UeR ot EpartRoRi e Gt A % froupd™ oo

! nsul at ed:oa@RAsSH01cdfAR a stholty @éﬁﬁioﬁ?ﬁ%ﬁér%b%@ﬁﬁerﬁ? fAcsd step@iby B_ééh%n

i nsul ated conductor 1606, and two shielding filns 1608 ar e 5provi ded.

Shi & di ngeparhtewpeeoene i 104 dlustrates siieldrd eleetbicel cabllseksdsvibisifagesd 610, I n the
forming tool 24. In the step illustrated in Fig. 10e, longitudinal splits 18 are formed
between conductor sets 4. Splits 18 may be formed in shielded electrical cable 2 using any
suitable method, such as, ¢.g., laser cutting or punching. In the step illustrated in Fig. 10f,
shielding films 8 of shielded electrical cable 2 are folded and an outer conductive shield 30

25 is provided around the folded shielding films 8 using any suitable method. In the step
illustrated in Fig. 10g, an outer jacket 32 is provided around outer conductive shield 30
using any suitable method, such as, ¢.g., extrusion. In other embodiments, outer
conductive shield 30 may be omitted and outer jacket 32 may be provided around the
folded shielding films §.

30 Figs. 11a-11c illustrate a detail of an exemplary method of making a shielded

electrical cable according to an aspect of the present invention. Figs. 11a-11c are
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steps illustrated in Figs. 11b-1 1 ¢, shielding filnms 1608 are forned
around i nsul at ed conductor 1606 and ground conductor 1612 and bonded to
each ot hewo2rwtB®Ely, as illustrated in Fig. 11lb, conf ®@cCraisb@oassvesi ve

| ayers 1610 still have their original thickness. As the form ng and bondi ng
of shielding filnms 1608 proceeds, conformabl e adhesive 10l ayers 1610
conformto achi eve desired nechanical and electrical performance

char act ersps¢ifieadlygnteafgdsiod Hustistean yapmple efbe eonfemping gheenfpinaahle ydhegiye

illustrat i i . i ayers 1610 conformto be

t hi nner ég &%@%ﬁ{ |8ﬁ%ﬁ%%§$|lﬁgﬁﬁgggsg%ﬂﬁgéﬁﬁg%des of i1nsul ated conduct or
1606 and grounrd tleonicuittustratd®bZFigal poad insnlatl conticosriedobc gdhescoelutdyer s
1610 displ aces away fromthese areas. Furiher, confor | e dhesi ve
layers 16407 eBiraARITt HoBInHIFER G ion 6 anirhee ﬁ@ﬁ@ﬂ%&}%@gﬁrq nsul at ed
condtict ory 3361 SRR KAs PARLIER Aol WooonflithaBHOShAR @ld1636NHARM O

i nsul at ed conduct or and ground conductor 1612; a poftion of

conf or mabstapsaldisesicden Faxpel - 18] shididsyy fdomsl 608 b foheskaranedmsulktedt her ,

conf ormabl e adhesive |.ayers 1610 c r o effectivel e.renoved between
hi el d ngORITilY: OBanRIGR SORG G aleeD) s 1S Stsbo RIAE Rinest ve

| ayers 16{i0steh&inhage 1avadonterRiiblc IR A BaSrs 39 eHstiNRdveIhaHHEiAANAIRARS. 1612
electrically contacts shielding filns 1608 In certain exenplary

enmbodi nensthe foraing prd oengling reldng ﬁbabl@Sa@@med&rﬁgnfonnabieaélp@évte of the
present invent i ncl udes, a transitio onti ositioned on one or both
o ol "or 'TYET LoRMkenfirEaRn Ree HENRY oS Mg PP GRS RpRYur eq o

provi de hihghc2bismawrabicldeakideiricyl @bt BI0Raspecaitdlls! dsaBsstraeldiiafFi@fl 1the
shiel ded el ectrical cable. Maintaining this transition_ portion at

subst ant i @nfaymabls edhesivedayirs gokOaeanderny forkel thianpigbhe pracihicldins lms ,1605‘% ,

si ze, sh . : ihe . el ectrical cable
faciIitaﬁgﬁi?ﬁ%ggﬁﬁgﬁﬁg%&g@gggg}@gfm%gﬁgéﬂ%%ﬁﬂgggrgﬂ%é%ﬁﬁ??ﬁfﬁy uni form
el ect ri calonformpklctadksivedupdis 4610 disfgaces lanae di@nchescssdeew, Fumlse) danfornlabks,
reflectio node conversign, eye ning, and jitter. 30Additionally, in
cer ti n éﬁb@%ﬁ@ﬁ%??ﬁ@w%a@} toebﬁ‘gtﬁfci@ww&m dw&iy atiAcPhEsEBiduct of set
i ncl udes g aYPRIoBRLY g%duyldraaﬁaickcﬁl16h@,%utsus§tmiauy RSt 8¢l ifsQREYICT Or S
arranged generally in single plane and effectively in a tw naxial or

di f f er entdoafiugai 606 abll graund angdrwent1612) PR 000 H1 4B fGHREK 4dB201OI988943

mai nt ai ni this transjtion porti.on at .a supstanti all t ant

Cont i gur s BNagy bR e e ek v AP TRt o

benefi ci alffe¥tipi Pyt fesoved bStvaihishielding MBnsSAITR 28l @Edun@EBaNRLdC cfiRel d
deviation froman ideal concentric case for both conductors in the

condlct orcogbrmalyigiagdheseverlayais 1 efhdipplpceatwayHeons dhese aigpsisuchnhasferaumids
et 41 SRgAt) 23 208 0SSN A el 0e0 f ectrical cabl e
In certain exemplary embodiments, the shielded electrical cable according to an
aspect of the present invention includes a transition portion positioned on one or both sides
of the conductor set. This transition portion is configured to provide high
25 manufacturability and strain and stress relief of the shielded electrical cable. Maintaining
this transition portion at a substantially constant configuration (including aspects such as,
e.g., size, shape, and content) along the length of the shielded electrical cable facilitates
the shielded electrical cable to have substantially uniform electrical properties, such as,
¢.g., impedance, skew, insertion loss, reflection, mode conversion, eye opening, and jitter.
30 Additionally, in certain embodiments, such as, ¢.g., embodiments wherein the conductor

set includes two substantially parallel longitudinal insulated conductors arranged generally

in a single plane and effectively in a twinaxial or differential pair cable arrangement,
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cable. Figs. 12a-14b illustrate various exenplary enbodi nents of a shiel ded
el ectrical cable according to aspects of the present invention that include
a transi tworoporgiodn di sposed on one or both sides of tReTaASAAOO8893 Set .
Referring now to Figs. 12a-12b, shielded electrical cable 1702 includes a
si ngl e 10conductor set 1704. Conductor set 1704 includes a single

| ongi tudi nal insul ated conductor 1706. Two generally parallel shielding
filns 170Baigfeeies ShosEWitaneRIPICH BeubttyHiallgconstgu copfiguspiqnoriens Benf or mabl e

dh d bond
anest ve LR AE R aRRaPC R IRARAPL A8, BT TR%,ARY, Dands
| nsul at ectleoeiaghaic ficld Gevistief freatah idday carceatnigedsd for both @andwkorein thicngl e

ended cable 15arrangenent . Shi el di fil 1708 |nclude a conductive | ayer
17082 andORMHEN CondtbREEl rferlgwﬂeqfn e ponfisrrefing et tiosHRRHAN RABLIPTRYIERE PiP08a

faces i nguldh B RN AADGI T RiGRYS thgﬁg ALLAByY rrO LNl i |1 1708

is simlar he configuration of shi shown in Fig.
Al t er nat icableyFigs hidaeldibfillguimaat vaoious tx il alydinigdiménts ofly 98elded;clb@risalni | ar t o

t he confi ation. of shiel di Fi shj eldlng films
1008 ShowrbbgtHoTHIng o Sehects or U kb P Pl s g, " or
exanpl e. flposédbmand drlvdh JidQStRCEdHdactdr &@ncentric portion 1703
substantially concentric with conductor 1706 and parallel portions 1708"

wherei n shi el diefgﬁ‘lﬁlglnnw t@fﬂ)@ ézael%hxbhltem@ﬂleéﬂctqpab@abéﬂ 1502, 1n¢1nd¢starﬂemgle

enbodi nent s h|e g I nC ude p rtion
Cro" MeoRuddY S 0 cohd PR PO i 4 e B e B AR boE 1 s
1734 posit7oeneso @Bné@ﬂl)}?eﬁrhlmshlefdl@ﬁlmdllmt% Qfe @1@1505&(7 bund Borﬁiubfblf set 1704.
enbodi nents, shi el ded ectrical cable 1702 may include a transition

portion Yrsaptiss] eanderamblmdbasiye liver k7144 élfsp%ssﬁ&efc\teéﬁ skighdingziglms H08nsi t i on
portions aé\ﬁ%%n&f éﬂ I]fng'ﬁ%ﬂs tf?/ S eeéthﬁj%)fﬂgr & bOR sild%? fé’dh%u&BPQéﬁi%Sse;n”O“

and provide a gra tran5| I on ween concentric portion
par al | el Ipaditedoordno®t 18H6 stufﬁebtdverhgarfraﬂgﬁé ild OGaxiA®r sipplesaded cabde shar p

tran ition, such a Otransiti or .a tran5|t|on poi nt
(as! DppoEEnEgnents §laﬁlé}ntg. fHﬁlSplng H)(fg aapoaf}%waﬂaxer éﬁ@ nd 3 nogrropdygiveg .

a subst angjiahirye ﬁgm%giﬁlc&nﬁaawetw& 179@@5&5&%5@&5%&&@5&58ﬁo%S’mfseI i ef for
shielding filns 1708 in transition portions 1734 and prevents danage to

shi el di ng:ohﬁgmatlorvﬂ i dih g 4806 5 PCTVs S8R0 00 038348 glrai8n mﬁsimeléﬂngéilm&eoz%
electrlca cam

|.atera xi al | ndi n
chi ol ded UPBBE Fisar D catiesisls o Geiraliangr iy St thad o ZhgF bedimdBhur oo 1
conduct i M8 the configuration of shiclding films 808 shown in Fig. 7a, shielding films 1008 shown

20 in Fig. 7¢, or shielding films 1108 shown in Fig. 7d, for example. Shielding films 1708
include a concentric portion 1708’ substantially concentric with conductor 1706 and
parallel portions 1708°” wherein shielding films 1708 are substantially parallel. In other
embodiments, shielding films 1708 may include a single parallel portion 1708, Shielded
electrical cable 1702 further includes transition portions 1734 positioned on both sides of

25 conductor set 1704. In other embodiments, shielded electrical cable 1702 may include a
transition portion 1734 positioned on only one side of conductor set 1704. Transition
portions 1734 are defined by shielding films 1708 and conductor set 1704 and provide a
gradual transition between concentric portion 1708’ and parallel portion 1708°” of
shielding films 1708. As opposed to a sharp transition, such as, ¢.g., a right-angle

30 transition or a transition point (as opposed to a transition portion), a gradual transition,
such as, e.g., a substantially sigmoidal transition, provides strain and stress relief for

shielding films 1708 in transition portions 1734 and prevents damage to shielding films
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| ayer 1708a and/or debondi ng between conductive | ayer 1708a and

non- conductive polyneric layer 1708b. In addition, a gradual transition
prevent s warrage48wsshi el ding films 51708 i n manuf act uri mgTafS2a&iiossoded

el ectrical cable 1702, which may include, e.g., cracking or shearing of
conductive layer 1708a and/or non-conductive polyneric |ayer 1708b.

The coan%uratlon of shielded electrical cables accordi ng aspects of the

present ilnP8ehicashickder glechtgabcablahditip t;huS@o%mh%}ﬂt%léy o axtybegigs of
the condy ?e‘?&ed %ctﬁr%%ﬁﬁg ﬁ‘%éz %h%ed%ﬁ{c?gé' fx%?(dﬁ&%ec 8{@"?&%@?&% GRRlcRve

configurations coaxra e, wherein a shield
i s gener dhycy 1GO8U anal%muﬁb«yndingbms/edl eonauativedagirnghea amisidnadodduadrduct or, or

an i deal t naxi al ein a hleld i.s generally cont ous
di sposed B layeaahﬁglbflnwﬁilapat%a %&a&%lm%premtﬁ%a%geﬁﬁéélsf’dil Scabl e
conf4 gur 31t7'09”1%nﬁh@fébﬂﬁngQﬁﬁllelﬁécﬁgk&ﬁ%%ﬂe'1(70@r\9ﬁ1b111 R u&é“&?eee%r Qfdckfrg are

not necessary to achieve acceptable electrical properties. [n t'he shiel ded
el ect ri cair sbeping®f aombmdvm@ytml%pend/er odn- tdrelumﬁmméﬁnenq ]IaY€T11t7|08b1

accept abl e el ric 0 n be achi eved m ni m

ol eotrcal | mconnew ST PEan s b ouar FEes g o P e Prg e s ze
of the triangiibh @AtLRAAS b BAnAch %&ﬁ@ﬁ bh bife 610tl56t1’1 Qidkd BOtht BEndrRIMris@ur at i on of
the transition portion along t | ength of the shielded electrical cable.

M ni mi zi mgpresratsd depagfiret frem coavesiionad nallo confegurations mugk es, ke, avddedi t ance
devi@tlon and e 20 onductor

Sor 0| ol il WnEety § ARela Bl SRR QU s byl EsBPRO e

el ectri cahsulaaedl adridattobeirve edbacmdmalwab&gwaereﬁad afielll icgmtradly cohtiduoRs]
configuration of the transition portion along the Ieng‘eq of the shielded
el ect ri calisnosgs} @wowht paipaft Bsulpigd sprdickirn it Ioagh tcapidsalgablercopbgprat@mayi or

and CO”SLpﬁéﬁgg%’deawg&%%aiggt@@ﬁ iR thE%% rpr@ﬁl%? g?ﬂecteg,ﬁ@g{g 290 1 nes so

that ele ansnl cones nore
25i nmpor t atepiigncictiecsliprepoficst hethe rSHlBRieti ictzotrizal ¢abtss acanrdiag; thespettiofitteed.  An

electrical characteristic S ften consi der the characteristic
i npEdanc@TeEnt lﬁée&twgnwg@%ﬁ qQcfriral erﬁWﬁﬁﬁa@&W& leaﬁihzjggm&}l@ﬁg thehe 1 ength

of a trangdEus&i ﬂﬂ;t)a{c't eﬁhmnﬁa%ﬁoﬁewgtpya@mfrﬁ%lhgg{ees@z&ﬁ@ﬂfe frshstldm, source
instead of being transmtted to the t ar get the transmssion |ine

wi |1 havepontoor arplemeatuléy ventiodlingrthe adrdrgyration df elmgttremsnbmtportdupémg thg on the
SR L T N S, R T TR
(di fferenhindhiz¥s dlre'cugmtaﬁ&e RKROR and RBSIHAL s th ARG Bir&Bipate BR{BESmMAftiplavo
transm ssion lines of a pair along at |east a portion of
conductor sets, thereby reducing the conductor set pitch and/or increasing the electrical
isolation between conductor sets. Careful control of the configuration of the transition
portion along the length of the shielded electrical cable contributes to obtaining
predictable electrical behavior and consistency, which is important for high speed
transmission lines so that electrical data can be reliably transmitted, and becomes more
25 important when the size of the transition portion cannot be minimized. An electrical
characteristic that is often considered is the characteristic impedance of the transmission
line. Any impedance changes along the length of a transmission line may cause power to
be reflected back to the source instead of being transmitted to the target. Ideally, the
transmission line will have no impedance variation along its length, but, depending on the
30 intended application, variations up to 5-10% may be acceptable. Another electrical

characteristic that is often considered in twinaxial cables (differentially driven) is skew or

unequal transmission speeds of two transmission lines of a pair along at least a portion of
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WO 2010/ 148165PCT/ US2010/ 038943 their | ength. Skew produces conversion of
the differential signal to a common node signal that can be reflected back
to the sowpcelo/mewaces the transmtted signal strength, PCTASRES/038943

el ectromagnetic radiation, and dramatically increases the bit error rate,
in particular jitter. ldeally, a pair of transmssion lines will have no
skew, but, depending on the intended 5a2§Iication, a differential

S- par anettheir Ko Skew srguges,convision op feshieicnigalstmabiiore comspen mode sgedmon
node cony, [ 1.SSHQR: 0, o) of |ess
than 25 1 tofe HRELAMECERM G0 BE 4R8P R Bk AR AEp e bARNELRRR) ) 1oy
be acceptdditemaphdtermdibiivelayd dsdoeaicaldpninoscapBabeibie drromrateh & partienlaigiter.n and
conpared to a required specifjcation. Depending on the intended

app! i cat 185715y aptest Brnspiiston ik allire Dosievp Pao Seespiine e igeAn) and
pref.er ablgpligsin! NareRbRdl S PARRAMSTRY 108 RASEPLAR epresenting fiRF e 11 ng back
to Figs. Ba-le, In part to help achieve accepta el ectrTcal properties,
transi ti chffpentialgosomii®h nddesionedrsied fwineona ¢ndlaif tiiatrhesniBish Imeytodlzch | ncl ude

a cross-sectiopal are 734 hat is smaller.than a cross-s j onal .area
17068 of COHUCERY 703 1 A0 HR4P '@ AFRANTIRY BF S Bpsich gt s e FoRaP Phr oa
1734a of 4k _ﬁﬂéUgﬂxﬁﬂﬁ%gﬂﬂ«%?éﬁﬂ&ﬁn&%dﬁﬂﬁﬂﬁ%tHMeH&ﬁﬂﬁbhﬂ@@m@ﬂkﬂ&§a1734'3
where shielding films 1708 deviate from being substantially concentric with

i nsul at edeqwrrdupeaficaipneDepandingratst iitonleg gpplication,34tucs whlesethehidkdwi2Ag

fil 1708 deviate frombeing substantially rallel. 1n additi,gn, each

or ol sedtTegReroy ek’ (B b eIy fiss BapspBR S st may b RERATT por ¢ ons
1734b may be Rdgsiriagibhelt toyFigha28ane, infpufttdbélp acliotOirephElcathatave | ayer
1710 may have .a thickness Tac 20in concentric portion 1708, and a

t hi cknes PIPRErtesaHANNIINPPHERS bid4 F siclded elerical whicel 702 maay qagh énehilse Tac in
concentri Qrfk ' {m. : i may
have a ¢ 1 SRRRCIHLEEP ¥7as thitis Bhaller (Y QTR RoRE HER I oq S Bhalctor
transiti oiYOpoAs bewn sHoiddintHigt 12bs crgsesdcaondl hana 11784 € khteasitibaportionpEr3dlis el

portjon 1708" . Conformabl.e siyve layer. 1710 epresent at |east 25%
of pss-dsegx%d B}ﬁgﬁl}%tﬂ%m%?g?f TH, erﬁ_rsgﬁeﬁ{a%%?s %d{?l"%??r%ﬁmé’e%hesi ve | ayer
1710 in Csh@é%t&%%bﬁ%’tﬁ%ﬁ@irﬂsﬁﬁf@’ cohBudiét f?'O%}Jérﬁlrtraﬁ‘lfsiti%nthirﬁi(mS’, Whale 1S
greater than thickness Tac or thickness Tap, contributes to the strength of

t ransi t i chighding fibms 17{B4dcv@de dml beogmubsthntofllytpaeallchdu hdditiom,icach gosecess and

th terial i Sti f th g | ts .of i,eld | ectrical
cabl o 170516 FERLCERRY SElhe PR RO biP ST aa O RESOR ckness. of
Cont or bl AdNES(NEdy Pl LritSrnlb RGO 19O 1110 B0KT34 kGl TIRY i 1

turn reduce variations in the capacitance of cross-sectional area 1734a.
Shi & ded ialcerdchirtsatorideibl W81, 7md artpigkingss inudensgianrposidon | i theiris pisatel trn

posi tioned. on one .or_both. si des canduct.or set 1704 that incl s a
PP oss. sodticBt 15 5o Aieh Plot° WIMEHE)crh Bremf R bbesly 6P G 8
subst ant itakt ¥ tigdkiaks T i@ parditéllgotior 18 aakd HeSclkestih aalitiad pertibf Q634 of
conductor 1706. Shielded electrical cable 1702 nay include a transition

portion 1hg4s pisaict henpdkickirsohe 1o patgbelposiienek/05t - Contmelle adeasivedayert hat
| ncl udes %19@3@%&&&Qﬂ%%gﬁg)f]c?@s%%e&fbg}l IrSa $YRRL A ﬁgélnxe%he sanme al ong

t he | engt ctor or exanp Cross-secti
25 conformable adhesive layer 1710 in cross-sectional area 1734a, in particular at a thickness

that is greater than thickness T, or thickness T, contributes to the strength of transition
portion 1734. Careful control of the manufacturing process and the material characteristics
of the various elements of shielded electrical cable 1702 may reduce variations in void
portion 1734b and the thickness of conformable adhesive layer 1710 in transition portion
30 1734, which may in turn reduce variations in the capacitance of cross-sectional arca
1734a. Shielded electrical cable 1702 may include a transition portion 1734 positioned on

one or both sides of conductor set 1704 that includes a cross-sectional area 1734a that is
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S5area 1734a may vary | ess than 50% over a length of 1 m Shielded

el ectrical cable 1702 may include transition portions 1734 positioned on
bot h si dewoabiocaswact or set 1704 that each include a cr @sTASeawiossyas ar ea
1734a, wherein the sum of cross-sectional areas 1734a is substantially the
sane along the length of conductor 1706. For exanple, the sum of
cross-sectional areas 1734a may vary |less than 50% over a length of 1 m
Shi el ded stb¥pialyicgug! te apsraalley thmnresrossrieriienss atep dAd%a of sangsnter RS 1734

posi ti oned;: 9a. awriéil%%@ﬁ%o\f,ﬁ‘gg%&&{ SEinsitiod ok tl?%@ﬁa%sfti@ﬁé&’%g%rgeaorar o

Cross-secti onal area a, eln ehe CfOSS-é%C I onal® ar eas
subst ant itakth yidéshe coadmtorSet El(datateh@addsiacabssesabli@mal 71082 173da thaxdk ude

transition portions 1734 positioned on hoth sijdes of copductor set 1704,
wher ei n tHES RIS Bnadbrg bR ée_ngmfo égpgu@%ls%ognwaﬂxwpr% giet-eliondlnsul at ed
CONYIC Orard/DR4RRR AR i Whct RIGKARSS B SRBMCH LROSIH QBIPORET on 1734
may have a lateral "length L, that is |eSs than insulation thickness T.

| nsul at edngyomdiudt oransifi@6pdrasnsal Bdausitiencd @ bothndles pAemidiictonsgyd704 gt 1734

Conf i qur APPbS EecrTDRe BV CHT G whFais e CHEPCTSY PP PR RS AANEe t hat
remai ns Wk tiistinBalthethic 's@flc LRNGEhe I%H%H oASendictbr 1 786 tHdk Bxang1I0%hebud of ar get
i npedance val ue, such as, 20e.g., 50 Chns, over a given length, such as,

e.g., 1 raroFaectomsl ahat 1'odanraglvarhisscibat bgtraver olength aftlams$hiklded por ti on
L o o AR R R SR R AP B 008 LTSRS

manuf act uring p ness or- co yers

non- conduwhivomet YTeRIthet dadly Bickudd aQBéss-seaivnal smabll B3dagdhwasicinetht apss- 1710, and
t he bond strength between insul ated conductor 1706 and 25shielding filns

1708, to SRefiRnabareel 734a are suppianfiflysBpene. Seiskisdelestriceeably b2 Bay el di ng
e Lol @RISR 192 bbGhorkith @i JBOORRIRLINS! o PRI LALRE | 1. an
ntrollTin I'p. An 1 np

i npedance co relation edance controll1ng relationship
means t hahe cemsditet morticet 1 78404 subbtastidiynigerdtichlrdnshEO&] comddctbor BF(sitasan porti on

1734_are cogperatjvely_configured to .control the characteristi¢c 30i npedance
of the sﬁm?%@a{ thickg Toand &rgﬁﬂé@n portion 1%‘5@.@ bt frralilpngdh et U5 ot her
exenpl ar yin UG i Abssar, SLALEE dotlufch 1766Gha ARG RE PRI HnliAoAS PECT S

of the present invention including two iInsul ated conductors.
2010/ 148 1@BRET! 1382040l 38 BI 4t8raRéethr Lirlgattiolers than dBactes M).eThevarsluect ri cal

bl e 1802 j.ncl ud i duct t 1804 .i ncl udi t bstanti al |
paral 1 ol SBRBTE AT HARUPHURR 90 e JPEH FHueR e hodem bl gener al |y
paral | el 5imigladicsiged tah @S sdBOR, af e wikhfPRIOY FHaQbipdt ﬁ?&dﬂ%@al@?ﬁucﬂl%@‘l- An
e

optional confornmabl e adhesive | ayer 1810 is di spos bet ween shi el di ng
fil2® 18082 arMyOhms, over a given length, such as, e.g., 1 m.

Factors that control the configuration of transition portion 1734 along the length of
shielded electrical cable 1702 include the manufacturing process, the thickness of
conductive layers 1708a and non-conductive polymeric layers 1708b, conformable
adhesive layer 1710, and the bond strength between insulated conductor 1706 and

25 shielding films 1708, to name a few.

In one aspect, conductor set 1704, shielding films 1708, and transition portion
1734 are cooperatively configured in an impedance controlling relationship. An
impedance controlling relationship means that conductor set 1704, shielding films 1708,
and transition portion 1734 are cooperatively configured to control the characteristic

30 impedance of the shielded electrical cable.
Figs. 13a-13b illustrate two other exemplary embodiments of a shielded electrical

cable according to aspects of the present invention including two insulated conductors.
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5bonds shielding filnms 1808 to each other on both sides of conductor set
1804. Insul ated conductors 1806 are arranged generally in a single plane
and ef f ecwpDvelyi4Bresa tw naxial or differential pair cablPeTArS2@NYESMRNT .
Shielding filnms 1808 include a conductive |ayer 1808a and a non-conductive
pol yneric | ayer 1808b. Conductive |ayer 1808a faces insul ated conductors

1806. Shielding filmnms 1808 include concentric portions 1808" substantially
10concenthksferringio Ficod 3 & spiskigd sl ctsabierdl ot 8021gdBdesrcsipse spndurctopsettli88hs 1808"

ol ectr i cartEafh B s ThaditvRudng ISHASHARL AL BRAEC ol BORA0S o
si des of Donderctaly meillcl 80dlditailnBa88 arclistdecdarounssomsiactor endko4araa 1834a,

wherein the sum of cross-secti onal eas 1834a is substantjally the sane
al ong t he®PUgAYtRN é‘b‘ﬁ&@ﬂ&ftsb‘iﬁslayl@éd@? Botisnesethpnteeen #}éé@la& s 1£08 and

Cross-s e%n&@élhel&ﬁl%rfﬁﬁr%_1%§§fcﬁea%ﬁl6th‘éi'i‘g% RB&%%dets %@@oxﬂ%ﬁoﬂﬁl &@?Lﬁﬁﬂ&t@d of 1 m

In additi on, cross-secti onal areas a are substanti a e sane and
transiti congaotonsdR86 18Mrangel smbsdlam h ainigle plaernidcdfectivity ;1 covihaxgalraat i on of

transitiop.portions 1834 may provjde a char ristic inpedance f each
conduct orTB8B1Y SR iigPaT AR B ALY T BGRREE e RS “b BN, e n
Wi thin a £asidoatondidRe poHeitrRYayc® 1808b. WohBidtive14R0 9d8aatarifRlatbdrpedance
val ue 20over a given Iength, such as, 1 m In addition, this

108

: S, €.4d., . . .
conf i gur aonductes 180@idiidldion fivos § B&hinclidg gonpeytrieinortiinsd 8§ esnbsthntialy t wo
conductors 1806 along at |east a porti of, their |engt Referring to Fig.
o' ch ePnges Buf PkilpondBRsoRuBE L8R o iPAleLrb B} Do VB 2o Cchble

1802. Whehkading hiled 0808 £ e@stantially pabll€. 86/dcdhasctridgl cabruBDD yndhitizy! at ed
conductors 1806, shielded electrical cable 1902 has gointly i nsul at ed

conduct ort&nsitigp poxionsd kit pesitioned op batl tidesof serduyctrsctld®d thitsaghyagiudeal to
t o : . g ) _
ol octri caroBaBHSHEyE P ANUNBAE b of RRUR;AORRI IS kSTl

enbodi menhssafic @loshihelldath of @iductonl 180abF@ caamplediheguinmfaspestaiontl t he

presgnt invention including two insulated canductors. These exenplary
enbbli merft&s: Bt megiee e%sghiqm?%wzrtag}e@%thio £ iri8 aﬁiltlawr?ﬁsaﬁcféﬂm‘

30conf i gualsiiQB4 Phre kBRdHANS ld QMeRAA kiaRfiBon RhYtiBhd Egh 48l GitstaaphiFabl es 2002
(Fig. 14a) and 2102 (Fig. 14b) are simlar to shielded electrical cable
1802. \Wededsal Ahshoefigedtiel eltiranstmh poizine 18830 thay pacadld #thapanteristins 1808"  of

shielding filns 1808 and jnsu .conductors, 1 \Q .

3010/ 148 JEBRERREAT o) Db A0S Gt bt G R instange dsbatbe. i n
shi el ded ghaftwitifiala dedRld@anZ0Qdchaiide 21 Q2thiPs18Yd $tla tRQkt ingRYar @B ucand 2108"
of shielding filns 2008 and 2108 and insul ated conductors 2006 and 2106 are

ar r hged avar gefeetength, pichnsse.gAd m Ipaddition, thiszasfigyratiopef transtiion p0g#Hpnand
t2 %2? have @, & [ &hGRlze RES) b AR (BB LoSRIMIIYER 418 a1t h §ERRAD ! udi ng
length. Referring to Fig. 13b, shielded electrical cable 1902 is similar to shielded electrical
cable 1802. Whereas shielded electrical cable 1802 has individually insulated conductors
1806, shielded electrical cable 1902 has jointly insulated conductors 1906. Nonetheless,
25 transition portions 1934 are identical to transition portions 1834 and provide the same
benefits to shielded electrical cable 1902.
Figs. 14a-14b illustrate two other exemplary embodiments of a shielded electrical
cable according to aspects of the present invention including two insulated conductors.
These exemplary embodiments are intended to illustrate variations in position and
30 configuration of the transition portions. Shielded electrical cables 2002 (Fig. 14a) and
2102 (Fig. 14b) are similar to shielded electrical cable 1802. Whereas in shiclded electrical

cable 1802, parallel portions 1808°’ of shielding films 1808 and insulated conductors 1806
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S5transition portions 2034 and 2134 are positioned substantially
symmetrically with respect to correspondi ng i nsul ated conductors 2006 and
2106 and wbabiwtagiesonfi gurati on of transition portions P0O3AISamd/ 028033l i s
carefully controlled along the Iength of shielded electrical cables 2002
and 2102, shielded electrical cables 2002 and 2102 are configured to stil
provi de acceptable electrical properties. 10ln further exenpla&y

enbodi nerffearraiged ggedaldy ct vingaplapagn shiclded skairicg! ¢ableadpae #8d 3102 he present
| nvent | 0;}3&5’11%1 H&'ﬁoﬁﬁ PO %ldd%g@f’ o?@l?ig@ﬂléa@l%{stm%gﬁg&'?ﬁ afihSulded anged
general ly 1 n a single plane.” Each conductor set includes one or nore

subst ant i@htiyct@ara06 ehd 2 ogire mdamet in dsitrailt pthneo Aductarls traidsitogpnenvad | y

paral l el shielding filns are disposed around the conductor sets and include
a plural i2t094a¥19 2 bl rs dd?fﬁramwﬁsonsa@%% yrafiery Fesreaspos malydngihah at | east

¢ | v of . .
one of t hﬁan‘éll?iBH W6FRInS 205Wlarf P 3:4rai’?‘é %&sYtlcﬁeg Pﬁ‘l‘} s%inltfl%h¥ gﬁfwﬁﬂeﬂﬁﬁllwgié%egﬂ; €

shielding filns are substantially para . A plu ty of
porti ons tdebirespdndipg ivelasdti @indicigrs20Drendh D dnd tharibicindizusatios opr ovi de a

gradual transition. be n concentric tions and the rallel

or t | ons. GRS TRR PORioBr Al w5+ 11 T e shefele R Y Sl RbEdosi 11 oned
on both si|&@@scaPtaBacinoendutdDrsheeied chkRfri@kams@00b Bed Shoeddeeh®hred o cal
20cabl e may include a conbi nation of one or nore conductor sets 1704,

wher ei n istiguirexidelacsgptdbletebactricabproperties.f ect i vel y arranged in a coaxial or

singl e ended cahl e arrangenent nd .one. re.conductor sets 1804

wherb o’ neut ddu e R RE e & B e R G B Sl e i
or differgmid plesdpainvesiadd aclats apgemanivf spdeed egrdtsidostos&tSarrdfe@l di ng il s
and transition portions may be coogperatively configured in an_inpedance
25cont r ol geneiglly & asinglshns. Each condygtepsset ing ey one oy aerg substantiallx paisilel

sever al | ent i i |
accordin35&§ﬁ§§%§§¥§ﬁ5¥‘§ e(%%eSen?g%%%%ﬁﬁ?%%kgE@S@hﬁﬁ%gb%%%?&@gm& 17b and
20a- 20f idrbwsitthatendneresab amkewiildan phealixgdif cemicatraf potigarsabdtaltiajor t i on of a

shi el ded electticag cabl e acgq{din%%to as ec{s of the present invention
Fi gs? 15ép§@F¥%ﬁ@“?G%E%%FPF8 Fefop &g é ﬁ81FWPM§ Pﬁ? dé&ﬁ%%ﬁ Gl a
parall el tH@ﬁﬁiblﬁﬁlgtfﬂﬁ{s akés&%ﬁﬂiegﬂf&?aﬁe@ &bﬁﬁiél{ty BP{rhﬂsiﬁoﬁpﬂ(ﬁ«ii&lsade%@@wt or set
of the shielded €lectrical cablé.” The conductor set may be electrically

i sol at ed the gneldmgddaced thcomndugonsetsseovide agradutoranstiombeeveendbst al k

between WO 2010/ 148165PCT/ US2010/ 038943 adj acent .conductor .sets, Figs.
T5a 10 ARACTEIE OG5 oo PORTANG PRI AT BR FGRE 1IF TeRYTEh PRI e

el ectr ! Cé}haﬁ c%it(&i_eg on bbh §iidloNed &!n@_ﬁété%%%keﬁnﬁl@ﬁh_@&hi_@l‘de@él%@t@i@alf rom
the shielded electrical cable and mninm ze el ectronagnetic i nterference

f r ot ext exehlgimaspinelude 2 cangmatianoqent @gacre gpiductar spistl 04 agwscin insalagesk al | el
portion ncB‘OXdlllcr‘Egrl 1%% iy gfrfeic%l\“lfgly%?r%lqg‘en. i%aal coaxial or single ended cable arrangement, and
one or more conductor sets 1804, wherein insulated conductors 1806 are effectively
arranged in a twinaxial or differential pair cable arrangement. The conductor sets,
shielding films and transition portions may be cooperatively configured in an impedance
25 controlling relationship.
Figs. 15a-15c¢, 18 and 19 illustrate several other exemplary embodiments of a
shielded electrical cable according to aspects of the present invention. Figs. 16a-16g, 17a-
17b and 20a-20f illustrate several exemplary embodiments of a parallel portion of a
shielded electrical cable according to aspects of the present invention. Figs. 15a-20f are
30 specifically intended to illustrate examples of a parallel portion that is configured to
electrically isolate a conductor set of the shielded electrical cable. The conductor set may

be electrically isolated from an adjacent conductor set (e.g., to minimize crosstalk between
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5structures to realize the electrical isolation. Exanples include close
proximty of the shielding films, high dielectric constant material between
t he shi elwOnglofi4Bres, ground conductors that make direct POI/USR@0088IY3

el ectrical contact with at | east one of the shielding filnms, extended

di stance between adj acent conductor sets, physical breaks between adjacent
conductor sets, intermttent contact of the shielding filnms to each other

directly aﬂwpmhr@rldm%@rgﬁetmﬁigﬁall5|ay1SCtaﬂédéaréég)eqrﬁor@thetf@ffeﬁnalﬁﬁalr@m@m@f ive
adhesi ve, I i el di ng
films is tgée?rll i %%Ct{élgﬂoc 3 Pll%cgg@ Iﬁﬁﬁﬁ %?031%%# &k i Lbl? Qscglgen% 1%ct g?/er ing a
conduct Orshmde.d electrical ba[bleFaIgiSmnﬁﬁlaze eﬂsdfdttehﬂgtﬂetfbl ieetfeionad fromtﬁxeerﬁ?ﬂﬁauﬂcm;l udes

t wo conductor 2204, ach i ncl udin wo substantially. paral
| ongi t udifiigt ! 9@@@39% égf) (e s45F% ﬂm%g eiﬁaﬂwam@ﬁ@? TS e 111}1%41

shi e di ngy rg\bﬂui’& tg?{égilzgth%%‘?&%a@ 58188 ?:ga%s%ﬁﬁ& élo%es&rfs @f‘tﬁ’ ng films

2208 i ncl ude paral portions 2208" whe el di 2208 are
subst ant ishidlding fitras, lhegh. diflactaic|lcehstpo midtand b2R@SH t@cxkudidmg] ﬁd:tns rgrdnetdween

conductor sets 2204 are confi ed to el ctrlca ly i.solate uct.or sets

904 1 1 orfoRaStoS L P 4T eR s i G Sl e B R h  B T F B T o
2208" of fﬁﬁiseéﬂéﬂ&dfd[slteﬁ%e B&Q/%eﬁiﬁdﬁ abdh$ b'd)rﬁ!u@d)r cas %9&1@51%&%@ Bc@feen 20ar r anged
generally in a single plane. I'n Figs. 15b, shielded electrical cable

2302 i ncladeheenttoppdutorchgst mitergditent eao4ct Oémhiqh@ngﬁﬂmgtqmeh ptheydireadliynal

i nsul ate ner ieldin ns. 2308
o shbeca AFSIRERSnie Bon SRRV DGR EhR s B iy vB b B st ImEiear ) o
portions a3g&8"a puagltctbortidRioE ki shgklding ﬁ&n?&%ﬁﬁé@a§wﬁﬁh@ﬂﬂbfﬁlUleeltﬁlﬁg’:ﬂ lel.
Paralleléﬁprtlons 252308" positioned in between conductor sets 2304 are

conf i gur ddmsdhajieratcpreinga sadpgpesitonduct or sets 2304 from each other. In

shi el ded el ectinieedl 1520083 BAr A EhaRqLONS, B0, - Shsb gl gy T11 o

2308 and insulated con ors are arrange genera in asing
pl ane. | nn#udiag t\ﬂz5@ubssdmlellgdpdaﬂélécmguudﬁial mathted240dickars L2@e and oo conduct or

s F at ocicBgRltEBHa BAUHNE S 240 Gunsrhroyi el s Pk SAG N ms 2408
di sposed @rRUAES GRMHGILIcB rﬁogé%g”%&&ﬁlsﬁm&hé AEn 208 azrélgdugfiﬁuaw al I el
portions 2408" wherein shield | ms 2408 are substanti all
2010/ 148 1G&HET. M@QEMN@G&QZ@S” posmoned in between conductor sets 2204 are conﬁgured
to electrically isolate conductor sets 2204 from each other. In shielded electrical cable
2202, parallel portions 2208’ of shielding films 2208 and insulated conductors 2206 are
20 arranged generally in a single plane.
In Figs. 15b, shielded electrical cable 2302 includes two conductor sets 2304, cach
including one longitudinal insulated conductor 2306, and two generally parallel shielding
films 2308 disposed around conductor sets 2304. Shielding films 2308 include parallel
portions 2308’” wherein shielding films 2308 are substantially parallel. Parallel portions
25 2308’ positioned in between conductor sets 2304 are configured to electrically isolate
conductor sets 2304 from each other. In shielded electrical cable 2302, parallel portions
2308’’ of shielding films 2308 and insulated conductors 2306 are arranged generally in a
single plane.
In Figs. 15c, shielded electrical cable 2402 includes two conductor sets 2404, each
30 including two substantially parallel longitudinal insulated conductors 2406, and two
generally parallel shielding films 2408 disposed around conductor sets 2404. Shielding
films 2408 include parallel portions 2408’ wherein shielding films 2408 are substantially
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parallel. Parallel portions 2408" positioned in between conductor sets 2404
are configured to electrically isolate conductor sets 2404 from each other.
I n shi el owo 2eloe@srescal cabl e 2402, parallel portions 2408T/uskoisisssksli ng
films 2408 and insul ated conductors 2406 are arranged in different planes.
5In Fig. 16a, shielded electrical cable 2502 includes a parallel portion
2508" wherein shielding filns 2508 are spaced apart. Spaci ng apart

shi el di ngafglichdaplgBporfiors 24080t pasHipnedyinshateeen Gogdestpingstsilis apmanfigprcdct

el ectric . i I el . rengt h of
par al | el BSET Sy SFaR bRUS} Yoo R Bhin GRATIn SRAIGATGR IR 2

cabl es w0 puralkdl poitioas 940811 of shinddihg &idink 24 Gharell idsulged condictory2406a€s ur e or
crack 10duri ng na.&fact%ring if forced to make direct electrical contact
continuod%@?g%*@ﬁg FNBiRaSam Spacing apart shielding films 2508 may

perm { crosst ahlpibalueiadl AR cA1dusIP _

used to reduce the crosstalk potential. Genera , the'electrical and
magnet i ¢ Wwheetidshieldtg Hlenc2hd8arnge cedartane Sprniey glartsheddiog fitthe2¥W¥ndachar sets
and not permtted to.jinmpinge an an jacent conduct.or set. In the

enboa renEv ey ShER TG SRsBtbARY eSOl Bt ubisna 1 ow
char act erih&bhses IHERAAARE S PALNEIGIdEEH BI0RP NThisiil ABakRRBge drShiBiedbe
acconpl i shed by spacing apart shielding filnms 2508 at close proximty. In
one enbodileptmeal caf¢selikireiy rélativedy 280 8@%@@@@@@@!@@% nigy fraggre pherackabout
0.13, Mminp at |east. one.lpcation of parallel portion 2508" . The resulting
chafbot ecfiafk ool RIS I dr BRI R R b2Tamiat vy e thihan
about 15 SClBSpallifhattRRiclddsitilnhy T 085 ShcRhnkt dagyswEeetadipadenconduct or

sets may be | ess than_about -25 dB. In one enbodi ment, parallel portion
2508"  ha<ondyster seis electiva axanparenetused fig redypo e coosttalkpatentigl Grgacrally,

enbodi ne I i i | 0 I di um
The sepa?g?F%ﬁhﬁgg#g%?%%%H?%%ﬁgﬁggggﬁgggﬁggﬁgﬂg{(Qg%egeﬁggg%q%g%%ﬁ&$n one
enbodi mernkets ahll @osgpar@dd torimpinge omahadjaacrdicehdctariset. boths tabdieienat | east
1.5, A hi.gh 25djelectric canstant decreases the characteristic inpedance
bet heen SHPYTEdY Fig 168 tlz*%%?dtlwgﬁgwrwé@wgaé?wﬁerﬁeteemfs@tpaﬂ%wei ncr easi ng

the el ectyehbah shpdifk AR 2508t W“ﬁ%gnﬁ%@&%%%)ﬁ%@%ﬁ%ﬁéciﬁép%ﬁ Rt @hglinngs i1 ms

2508 may nake direct el ectrical cont h each other in at |east one

ﬁlcﬁlﬁ%f? f)éfralﬁélfp%ﬁwn\ﬁ%ogﬁans are not

act w
| ocat i on 2508 paclabd mbxiputt loon2S0Bdimsht slicldimg filinis 5§02 8@Spawy dpert bylcsed

together jn sel Lve l.ocations as suitabl or .the_jntended | i cation
sueh t hadSuREH O it ¢ ket pos POl Biap as0Sr-oac el

| ocat i onssharbBicfis@mRGast@NRtwdnGhicldthd Rirds PAISLREEA b OBhn BB 18 Ohms,
intermttent pinch contact between shielding filns 2508 in these |ocations.

Thed® | ocaditehissuitins pesialktberwrsd alisagpitcanduséor]syts grayt icdassvibansaiopt -25ribne

In one embodiment, parallel portion 2508”° has a minimum thickness of less than about
0.13 mm. In one embodiment, shielding films 2508 are spaced apart by a separation
medium. The separation medium may include conformable adhesive layer 2510. In one
embodiment, the separation medium has a dielectric constant of at least 1.5. A high

25 dielectric constant decreases the characteristic impedance between shielding films 2508,
thereby decreasing the crosstalk (increasing the electrical isolation) between adjacent
conductor sets. Shielding films 2508 may make direct electrical contact with each other in
at least one location of parallel portion 2508°". Shielding films 2508 may be forced
together in selective locations as suitable for the intended application such that

30 conformable adhesive layer 2510 conforms around these locations. This can be done, ¢.g.,
with a patterned tool making intermittent pinch contact between shielding films 2508 in

these locations. These locations may be patterned longitudinally or transversely. In one
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WO 2010/ 148165PCT/ US2010/ 038943 enbodi nent, the separation nedi um may be
electrically conductive to enable direct electrical contact between

shi el di ngwOIi201e1426588. In Fig. 16b, shielded el ectpPcraiS2aialoBs®42602

i ncludes a parallel portion 2608" including a |ongitudinal ground conductor
2612 di sposed between shielding filns 2608. 5G ound conductor 2612 nmakes
indirect electrical contact with both shielding filnms 2608. G ound

conduct oreniwgimesthe s¢pspationtmeddsm seayd e dgsdidehy Conpdudive Exsgable ditgck hi el di ng

filnms 2608 cnﬁ lg&ﬁgﬁ Q?QH%H§F%¢? qg@g conductor 2612 may nake direct or

i ndi rect ec rrca t 1@ast one of the shielding filns 2608
in at | east oriﬁ Phg)dabj shli’eldlefd Qegtatdl ekblpa60 molud6O8parallel portoreIddSdi ment ,

shi el ded el ect . 260 i ncl ud a_ conformabl e 10adhesi ve | ayer 2610
di sposed ‘Bt (i%IFﬁl q% AR08 281 W%@Wé@nﬁl&e m&fs 115 288mt r ol | ed

sepag at i qfyoghd %ndu%%@ Piqﬁlaf?és 1ﬁ5ﬁ&ﬁ:ggl'egtglcgl' doﬁﬁc’?—\@gﬁ %‘%h&ﬁ&lﬂ%ﬁlrﬁ?@@t}gﬁ or

2612. I n one aspect, |s nmeans conformabl e a heS|ve | ayer 2610 has a
non- un|fdﬁmuh&c@mmmsm26hhmmanbowﬁugomuﬂn1nmnmume®mm2@¢@mMoshakhngﬁhmtt or

i ndi rect cal tact with, at st e of shigldin 1l ne 2608 in
sl ot v Sl erbOR s, B Sond B 2P B Rl it A dpdite DA
embodi e Ndonta@f WHRdt E%@H@b%e%ﬁé?dl lnherZJOlSCiﬁ ablehdt JEE IRENEN bﬁpa@aﬂle@r a
defornmabl e w re, such as, e. randed wire, to provide this controlled

el ectri caiorf@@nl(é)@ be«vmnb@nmaﬁd%@d@m@l@@mcaé@mleéﬁ aiclydess cofpemagile
shieldin rica cabl e 2702

i nc (Ldesg‘lgil% F a?’ r%lgldfslpfi%edﬁb‘ﬁae%ls%e?(ﬁ% ﬁgmsaﬁa)%naélﬁtcﬁaﬁ%u* grlgﬁﬁléieconduct or
2712 di S%ﬁﬁdﬂézmemﬂoﬁbf &llelisnend off sﬁfelcﬂﬂ?ﬁlm@@@S@ﬁﬁ@@lﬁﬂCﬂmﬂwmrmz Iﬂakes
direct electrical contact with both shielding filnms 2708 In Fig

16d, shi eMgaspsst-dlis pegay thapganéorppple qdheiveisycr26d9mas ¢ @Pnﬁalrf@%wmz@e@
wher ei n %ﬂét%@ﬁ Juni B AR z%%‘?o gllafig&trec o?ﬁ%dﬁﬂe& ec‘f‘r?éag %%W@O‘%“h ot her

by any suita ans such as, e.g., conductive el enen nducti ve
el enment  2844omayf shmtdhug éilas Qﬁﬂﬁjmcsblevmqolbait&ﬁis L3 mlmbledbﬁrhﬁeﬂltanc&dc onducti ve

fiII d via qQr channel, r . a conductjve 25a ive,.to na few, . I n
Fi gl 16e apgﬁ?aélloaelal Qe sy rmgnt. By %’Qé%t%gﬁe@&%‘/ inclyde syn %16 PRFHCHAT 2008"

i ncl udi ng, @FoARBI Ve 2930ad, @ gata Jn8AGdd WRE tb g%d&ﬂls%nﬁéﬂe%ﬂ & wiRgrtion
2908". In other words, parall€l portion 290 di sconti nuous. QOpeni ng

2936 may qmtalcUbﬂwaemgrbend eoqdectbo?.@ﬂtz o, at geast ante, of almidl damgy filpts 2608 s i t abl e
gleggf 2% i on, o n%ﬁg igﬁ’t%%feg‘#t eS“‘tt]gé[atl ﬁ%bq%?% lélggsl fﬁ%lf‘%%%ﬁ %:‘)rﬁ)gr mance of
including a longitudinal ground conductor 2712 disposed between shielding films 2708.
20 Ground conductor 2712 makes direct electrical contact with both shielding films 2708.
In Fig. 16d, shielded electrical cable 2802 includes a parallel portion 2808’
wherein shielding films 2808 make direct electrical contact with each other by any suitable
means, such as, ¢.g., conductive element 2844, Conductive element 2844 may include a
conductive plated via or channel, a conductive filled via or channel, or a conductive
25 adhesive, to name a few.
In Fig. 16e, shiclded electrical cable 2902 includes a parallel portion 2908’
including an opening 2936 in at least one location of parallel portion 2908°". In other
words, parallel portion 2908’ is discontinuous. Opening 2936 may include a hole, a
perforation, a slit, and any other suitable element. Opening 2936 provides at least some
30 level of physical separation, which contributes to the electrical isolation performance of

parallel portion 2908°” and increases at least the lateral flexibility of shielded electrical
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paral l el portion 2908" and increases at |least the lateral flexibility of

shi el ded el ectrical WD 2010/ 148165PCT/ US2010/ 038943 cabl e 2902. This

separ at i omoreaw/1ag16di scont i nuous al ong the | ength of par &ClraiS2@omnsgsen 2908",
and may be di scontinuous across the width of parallel portion 2908". In
Fig. 16f, shielded electrical cable 3002 includes a parallel portion 3008"
wherein at | east one of shielding filnms 3008 includes a break 3038 in at

| east oneaplsRPR obhis gapappsion may| beghscopruczgeBng thalcagthef paisHelporaen | east one

of shi el d29'6§”féddlrﬁ%%’é)@lgé&tﬂh&fshﬂdsg‘d%%g @5@%1?&@%5%9 gpcl ude a hol e, a

perforation Ssul't enen 3038 provi des at
| east sone | evIeIFlg)f16ﬁrsy&idBale1@emt edbil ©3002whelabescopuralidh poeont3008 he

el ectrical isolation perfar rall el rtion 3008" and j ncreases at
| east theWheé%leraafea$t|0@ﬁPB?thﬁ?lgﬁ rﬁoﬁga@@déﬁé&#éﬁw eaﬁ%%ée@ locatipng
sepag ati Qi H&Yleﬁ&rﬂbﬁ%’dg’ﬂh'%ﬁ%r %«g&%i %2%3% %%iﬁsh%&ﬂ%ﬁhﬁ? doxngt h of

paral | el rt|o 3008", and nmay S across t e wdth of
paral | el dpmonilmmusmak 3038 may ineludicq. holeﬁg,pesfbiaabd,eadslm adtany odicr saikbée 3102

i ncl udes ar ti o 108" t hat i ecew se | anar

cont & gar asi Bgerk SPALHoPe s botat it PR Sl R hihPobhliSl o

portion hashdelgdiea ©JolAoh YRHfomhaHcB of Paalla pektadesoosaralligdre4Rey it1odit Vi ng

t he sane 15plﬂjected wdth. If the actual width of a parallel portion is
R

much gr edeteral flgibilithef @p@ldﬁdw@e@@@mhleﬁﬁ& sThlme@mgon matvrﬁ)e descmwuous

characteristic inpedance S4 |,but Iectrl

ool 8t orrrpeb R EREM P droRisRy B pEeringfl dfs

char act erths iidth bipadalgertadn 30885.t han 5 to 10 Onm; resul ts in good

el ectrical isaolation. In one enmbodi nent \wﬁar all el portion 3108" of shiel ded

el ectri cal caﬂlﬂ@l%ﬂég, thidddedrelectricad icalilp 3hW4tngludes wmﬂﬂmogtﬁat}l&é hatily of at

least 5. Jin..Qne p " e r eby
i ncrease lé;cte I'e ﬁlem{leedrcg) Iléﬁ%)% jﬁi %{h@%ﬁéﬁ%e érlelf eEfer@%vg:lg lah%E
3102. Parpmkdlel pqsmbh hana et acrayl vh‘éthahacewlaaﬁ mlrail’eapoﬂtlbnaaymgttmﬂran&w tabl e

configuration eferring, now to Fi 17a-17b, anot | ary
enbbii nerﬁrOJa?te%W;s%rhaifFiéq P obp paredlet Rt ST et g RS tnarame ®%r di ng
to an as %%eeﬂfthé Elﬁelﬂmgsfﬁﬁ{s 4 R)We&{aké%'fbﬂsﬁc %ﬁbédaﬁ@é Je@&l%dwh§h'c%h9f?ﬂte‘§ 't@Ct rical
cabl e 3202 includes t general |y parallel shielding fil 3208 i nclude a
paral | el tb@allectunalaﬂﬂ&iomgdraefoemmcﬁmfelh@pan@ldi pbﬂDHSHOBle@né)oslun@tt,amtl ally

o o R S AL HID SR B RS e
3208b, aﬂﬂle%nfbb@ﬁnérﬁ)ﬁﬁfal@?@&@oﬂ B3OS 8L dEPABHEED] \cBbIE BY 6T haaZRBRtualh
COﬂE(? r rmbvlvlfithat?)qgl?lllmvl?m sgg/c?;g I‘Sa%l%%f IatS least 5. In one embodiment, parallel portion 3108’
is pre-bent and thereby increases at least the lateral flexibility of shielded electrical cable
3102. Parallel portion 3108’ may be piecewise planar in any other suitable configuration.
Referring now to Figs. 17a-17b, another exemplary embodiment of a parallel
portion of a shielded electrical cable according to an aspect of the present invention is
25 illustrated. Shielded electrical cable 3202 includes two generally parallel shielding films
3208 include a parallel portion 3208°” wherein shielding films 3208 are substantially
parallel. Shielding films 3208 include a non-conductive polymeric layer 3208b, a
conductive layer 3208a disposed on non-conductive polymeric layer 3208b, and a stop
layer 3208d disposed on conductive layer 3208a. A conformable adhesive layer 3210 is
30 disposed on stop layer 3208d. Parallel portion 3208°” includes a longitudinal ground
conductor 3212 disposed between shielding films 3208. Ground conductor 3212 makes

indirect electrical contact with conductive layers 3208a of shielding films 3208. This
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30di sposed on stop | ayer 3208d. Parallel portion 3208" includes a

| ongi tudi nal ground conductor 3212 di sposed between shielding filns 3208.

G ound comouotors®212 nmakes i ndirect electrical contact Partus2eionsssss i ve

| ayers 3208a of shielding filnms 3208. This WD 2010/ 148165PCT/ US2010/ 038943
indirect electrical contact is enabled by a controlled separation of
conductive | ayer 3208a and ground conductor 3212 provided by stop |ayer
3208d. | rindirkst elgpsignlrpontact iscagblpdleps cortodledisepagatiirnl conduseive \bfryebg?@&érer ic
| ayer. i i - r r j | S used
to presgg@ggﬁﬁgpfggg(%égpiz%géé%x% g%@ﬁ%S&Q%QSEJSE%E %%%E%%ﬁ&%ﬁgh% esive
| ayer s 3232088 & £oon-aoncuetiva@podyrgérilagerc andusioin B2d 2 7¢-Hi7Y, anlckiogrnalBecause

stop layer 3208d. does .not conform at | east un t he sane conditions, it
prevent s RFyEEHFig LE0rs basd e aFﬂSéecend&é&w@éﬁeréﬁgﬁéﬁdogﬁhw@fié?wgzlz and

condyicti v kayghle %_aﬁ’&‘?ve]flgye?g' Bﬁl FoBnfdRonel %uIMnHHé-t&k%?S(Fggg fli zt\))é .

dielectric properties of stop |ayer 3208d ma e selected to a
t ar get cH3acactesstapslhyar 320Pe dagsowt confomet leat addereind sanze chdrtwos,.ef prsyénts

10i npedange of | ess than .5 to 10 ns_r.esul i n,goo | ectrigal isolation.
Fo 18 TGt Pea] chanHEr i reia MR Sty Byttt o0 cn
cabl e acc@rdding fils VR IRE Hickesd iR cﬁ’él@é%ﬁ@brdp!@ﬁ%@bf@ta? 1a3R} e2bRdn g} Bet ri cal
cabl e 3302 inclTudes two generally parallel shielding fil'ns 3308 di sposed

around spatvedapachicveontdigst draractarstig 3opcdaghd. é divhembodimeni3 3@Barketetisige

parall el .portions.3308" erein shieldi.ng fil .3308 . 15are substantially
bor 301 o1 IPBEIRREr 5 en SIE 1Bl eRUEE Rood U H AR er Ty “bent. a1 an
angle a of at Hi%ausstﬂlaﬁﬁatesTdﬁbﬂle% ateihryfdntodihdnt by a Sificlpiad aleb@icalp@bld ons

3308" enabl es_ shielded electrical cable 3302 to be folded in any suitable
conf i gur ACFYAINSIN AR agpgct @f the progend gmiengon- atidded Heatries sable 33@%ciudes r ound

cable (s I . i |l exi hility of
par al | el e[g](?r%% F%ﬁksly g%%gﬁl]slﬂ%ldel%%gf@%g%@@%g%%gmi %h%ﬁ%@%;%tgé %3 l|lc(r-§§lll %i[jﬁ ng two
or nore r380ai$hieldingtfiing 3308linclhdisalardllalypsrsonsI3B08&rwlastintshieldimg Sod 33080f

t he i ndi vi qual |ayers in p i cul ar r bending, conditigns, it is

or el or redit ﬁgft@taflﬁ@?wa%elb%%r%i ﬁéﬁtﬁ@ﬁﬁ? q?iﬂﬁ CORESER At ke Bsattnt ,
paral | el poftd ong 13308, MR Satéral T iBHIR) & a%‘l[&@gértf%ﬁs bess LhBRs aReeqO. 13

nmm and thé bond strength between i ndi'vidual layers i1s at least 17.86 g/ mm
(1 1 bs/i reddeyriad taric BHEY todlc feldpd suargssudabli ngnfguwatess sud asrec.gse. 251 n one

aspect, it |.s beneficial to the electrical perfor e _of a shi.el ded

Gl ot 1 cdonlEBREOD ReLHAh tigoed Tab B cBIE [ T eLientO8 nPaHE TP H P e

par al | el tB@[a&érﬂ%xﬁ&li@%f%aﬁﬂEIWiB&t?JOX”tib@na‘b@JHaoﬁth&di%E%lﬁbgm on both
sides of a conductor set. Any dinensional changes or i nbalances nmay produce

i b0 ancdsclpding dpaer menceladivalyithiauadiaispel layamgla Warrans teg integfity efchesgr al | el
portion..Thi%4 Ol engt h of

it b Mab il PRYCGaUSa.! PRGEANCS dioh{ §f SNees &l A0dnt B, A
t he paraIP%I po??yon o |npedbﬁce |&%%1a%ces’be&&ben adjaceng conduct or
sets. between them remain intact. In one embodiment, parallel portions 3308°” have a minimum
thickness of less than about 0.13 mm, and the bond strength between individual layers is at
least 17.86 g/mm (1 Ibs/inch) after thermal exposures during processing or use.
25 In one aspect, it is beneficial to the electrical performance of a shielded electrical
cable according to aspect of the present invention for the parallel portions to have
approximately the same size and shape on both sides of a conductor set. Any dimensional
changes or imbalances may produce imbalances in capacitance and inductance along the
length of the parallel portion. This in turn may cause impedance differences along the
30 length of the parallel portion and impedance imbalances between adjacent conductor sets.

At least for these reasons, control of the spacing between the shielding films may be
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At | east for these reasons, control of the spacing between the shielding
films may be WD 2010/ 148165PCT/ US2010/ 038943 desired. I n one enbodi nent,
t he shi elwpDreg10fi4Be8 on bot h sides of a conductor set ar ®CIseEd/0349as t

wi t hin about 0.05 mm of each ot her. In Fig. 19, shielded electrica
cabl e 3402 includes two conductor sets 3404, each including two
substantially iﬁrallel | ongi tudi nal insul ated conductors 3406, and two

5gener al 1dgsigRgh 41 peg crgbpdamanta hefshickngfilyes en bybsilgs af fbwugf@ﬁ Biefor sets
3404. ShIE%&¥2% éﬁ%§5a9§%§0@@%&HQE ﬁ%ﬁh&5| portions 3408" wherein

shleldlng e substanti a arallel. Parallel portions 3408"
positioned at IﬁlFlgldarSh’iﬂdﬁﬁ@éﬁﬁﬁéﬂ&bﬁ)l@|3d@ﬁlr&h&1(e§ tweedndoatol sctS3400R, afch

configured to electrically iso ductor sets 3404 fromthe externa
envi r onmahgluding tensuhstialy see aéamglwgmaﬁmgwle@ d cpagug F‘?f%ﬁ“%g:a{lﬁi&’r‘% 3408" of
shi e4 di “%ehéx‘aﬁ? R%Qﬁé’losﬁle?&lﬁg Eﬂﬁé&@éz&?&lf@g@c@'%ﬁf?& SomtPRr & @besm %H&ﬁﬁn?e”er all'y

in a sin 20a, shie d electrical e 3502 i nclTudes a
paral | el ﬁimst3|46& ughoB' pavdhlet porniosh3 408 wigeréinlshel B0 8lnay #H0Spac adstpaalty

and i1+ usBrieb R R RS8R et ol iR get RSPl onoa -

in bet WB%OQ@M&E%&&% SlectPREIR is@iatepwhﬁhél& 220804 fPorP BRI dkt@mgd at or near
an 15edge of shielded electrical cable 3 In Fig. 20b, shiel ded

el ect ri canviaiyhent3mohigleasl alu@é@caécidm é4102epa11@5¢1tpomo®6’(498”|0iﬁelluak§lmggﬁlals
| ongli t udi roun onduct or d be meen shie dlng films 3608.
Parg(?l ﬁ@% % 'Con uCt?rﬁPﬁQ arteoarrﬁage %enlara Smg% %n. descri bed above

and ill ust r at eld i) 25Ia$hlel@é@l cldhesae ashlpas e ﬂnelud@m p:h@lﬂbl%@ﬂﬁ)n jsegposi tioned
i n between conductor sets 20para||e| portion 3608" is posjtioned at or

near an eWeEciaphisiiing Bl 08¢ snaged s BargBegportion 3508, s Fﬂmglarmaaralé% el ded
el ectricgl, b e30e 4 a'aﬁ%é@fgﬁ%%&ﬁh 9" el Oﬁrh%FngiS #FP& dhlgzs%g”

Iongltudlngi ground con uctor I sposed”between s 3708.
Par al | el ippoditi@red3d B8tvcks conduictoasets,papelchpdréibn P6OR’T Brpoifidde date;smea@md above

and illustrat as parallel portion 2708" is positioned
in b%tmeéﬂg€8ﬁgﬁ@5ﬁfdggpgd‘Q@%gsgfleI portion 3708" is positioned at or
near an edge qf, i3 '2@5%@61@4&&55&%'@&@%@2 éfdes aparallellpBrtF dri9B6089d, shi el ded

el ectrical cable 3802 I ncludes a parallel portion 3808" wherein shielding
films 3808clndike adongtlingl gotnd cadduconBal divpdashd bmemsmwlﬂgyﬁlmﬁﬁ&l tabl e

inﬁ 2Inad eS ;Parr]alfie? pm%'oﬂ 360§° ?sdslilr(r:lglla%l % p%lra?langmgI? 3(1)108 Cgenng é[ above lar(laﬁﬂlstrate g4 mey

in Fig. 16b. Whereas parallel portion 2608’ is positioned in between conductor sets,
20 parallel portion 3608’ is positioned at or near an edge of shielded electrical cable 3602.
In Fig. 20c¢, shielded electrical cable 3702 includes a parallel portion 3708’
including a longitudinal ground conductor 3712 disposed between shielding films 3708.
Parallel portion 3708’ is similar to parallel portion 2708’ described above and illustrated
in Fig. 16¢c. Whereas parallel portion 2708’ is positioned in between conductor sets,
25 parallel portion 3708’ is positioned at or near an edge of shielded electrical cable 3702.
In Fig. 20d, shielded electrical cable 3802 includes a parallel portion 3808’
wherein shielding films 3808 make direct electrical contact with each other by any suitable
means, such as, ¢.g., conductive element 3844. Conductive element 3844 may include a
conductive plated via or channel, a conductive filled via or channel, or a conductive
30 adhesive, to name a few. Parallel portion 3808 is similar to parallel portion 2808’

described above and illustrated in Fig. 16d. Whereas parallel portion 2808’ is positioned
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conductive plated via or channel, a conductive filled via or channel, or a
conductive 30adhesive, to nane a few Parallel portion 3808" is simlar to
paral | el worzpiooms@808" descri bed above and il |l ustrated PPATRiISg01008%943 Wher eas
paral l el portion 2808" is positioned WD 2010/148165PCT/US2010/038943 in
bet ween conductor sets, parallel portion 3808" is positioned at or near an
edge of shlelded electrlcal cabl e 3802. ) In Fig. 20e, shielded

el ect ri cdh beiasics caubptar sets.uried loh peraion 388 ™ mtt@ﬁe@,@wm@m edgs opi ecewi se

pl anar i %g%l&eﬂleq&ﬂlc%ﬁiggéhé;%(?f' on. Parallel portion 3908" is simlar to

par al | el ort descri bed above and illustrated in Fig. 16g.
Wher eas par aI ITelFig@0t, shicl 0B ctiical pade 89@i@dludes bpﬁmﬁﬁ@oﬁmcﬁﬂa@t%drthe&ei S,

paral |l el porti on 3908" posi t.i oned at near edge . of shi el
el ect ri calicapicdlawpm toladiéon gyt d’aragfﬂ POIZRD aPYEd NN BERT Pé’a’fa?lébbl e 4002

| ncl ydes éﬁ‘)rtl?cﬂ{ ?‘l'd el de@&’iﬁe’d%oé‘eoﬁﬁf'ﬂlhﬁ?atted i m%qggm&eglk g&l%flel' Bﬁcrrf:ylro‘éed

configuration an positioned at or near of shielded'1 ectri cal
cabl e 4002pos¢t1@tudeh Hetalveeh emtduntoalsets,qiakélehpmuonmﬁ@ﬁ’f o Enit@splattor afart dne

present i ven i,0 i.nclud east one | ongitudinal ground conductor,
an el ect r§ é%\lo @Fg‘}aée‘&%aéﬁaﬁﬁgb% substantially the same direction as the
ground conductigiFig 20 shiticd NRErdal Yatbdd G2l igbluddy LHHAING pbitloAs008 s pos ed
around the groundg conductor and the electrical article. In this

15conf i gmigqewm plae ishwiveld eqnfteuranon and pgsiteird a¢ ontene voedes @f sbisdddgured to
el eﬁé]rl caI I aell (yﬁe el ectrical article. The ground conductor may
extedbeeyon(l.lc fq%% one of the ends of the shielding filnms, e.g., for

term nation ofAtiieldsdlcRb@lichigabid dtBorkthgat Yin aspdeadt the birdéntiithsatios afagact
el ement of any suitable termnation point, such as, a contact el enent

on a pri ribdadeatleast englepgiqudspal @Fp@ﬁéem%% an-QlagtEed! a&fc?féénxt@m%g i cal
connect Orsubéﬁ’rﬁ%@ fih&ELald &‘uecﬁ&h Xs t%e nh%gn&#ongéﬁ%ﬁeﬁ Kggﬁf&g%t ors is

needed for a ca construction, can I'ng filns,
conpl et e shivldhg éitmodsgrsed buad dieogumei afdtibrer eldeht cliccicalarticle] ka.thifhe

Tealt " on @O BRIELN (NQRYCIf el it A BRGNS POMBIST SRAERVIEAS 5 CHREARY o
| ongi t udijgghiciunsytatied apRMd %Te %F&nd%oﬁ&%r%’% @{térﬂitlf‘egoﬁd RiQEAsk oné’éf @gYy other
sui tabl e 25el ectrical article of which electrical lation is desired.
Fi gs. 21anddbf thelshistdigg Blnsyo.ge Xempnaingti@ndfdtc seeldsgdilms te hng hiiebited
electrical dlv%%alecon?ac{ elgrlrjllél?"} (;f%rrll'y suitable termination point, such as, e.g., a contact

element on a printed circuit board or an electrical contact of an electrical connector.

20 Beneficially, only a limited number of ground conductors is needed for a cable
construction, and can, along with the shielding films, complete an electromagnetic
enclosure of the electrical article. The electrical article may include at least one
longitudinal conductor, at least one conductor set including one or more substantially
parallel longitudinal insulated conductors, a flexible printed circuit, or any other suitable

25 electrical article of which electrical isolation is desired. Figs. 21a-21b illustrate two
exemplary embodiments of such shielded electrical cable configuration.

In Fig. 21a, shielded electrical cable 4102 includes two spaced apart substantially
parallel longitudinal ground conductors 4112, an electrical article 4140 positioned between
and extending in substantially the same direction as ground conductors 4112, and two

30 generally parallel shielding films 4108 disposed around ground conductors 4112 and
electrical article 4140. Electrical article 4140 includes three conductor sets 4104. Each

conductor set 4104 includes two substantially parallel longitudinal insulated conductors
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In Fig. 2l1a, shielded electrical cable 4102 includes two spaced apart
substantially parallel |ongitudinal ground conductors 4112, an el ectrical
article Moopogstesoned bet ween and extendi ng i n subst amrCiraisbgiowbse4zane
direction as ground conductors 4112, and two 30generally parallel shielding
filnms 4108 di sposed around ground conductors 4112 and el ectrical article
4140. Electrical article 4140 includes three conductor sets 4104. Each

conduct ort186t Grwpod conbicipged] kamalaibdiresielcatriopl goatast wéth bongiiel dige fidms
nsul at e, Gendch gL 02010/ RASAGSPRIL HSEORQLARERAR. A0 R qUne

conductors make 1 ndirec ectrircal con ing filns
4108. G ohividiag fithicd 008s Iidther dmlweli@chtovgrbutd svaduaerset 1i pegande didtcttorr espect

to shielding films 4108, In. other enbodi ments, groun aonductors 4112 may
meke di r dBEITEs clepigicpleontast with pf leagt oag A @etsﬂkﬁfquilg é&m% {0 ghl§ageng he

shi e4 di ”Qoédti'o{{%fé‘ﬂi;@l%liﬂ iBts 418851 o%%m’%bﬁﬁﬁénit,%ﬁieiﬁed éﬁjiéi! Bgif g 4108. In

one enbodi nent, shielded electrical cable 4102 |1 ncludes a confornmabl e
adhesi ve ihdydas abhrdiableasbesivelyerell 16 WispbshidrigtwédnrsbiediOB fibma4 Kidreshidng

shielding filns 4108 e ot her on bath sides. of ound con tors 4112
ond’ el ectengint ity BiAOR Rsuitafimrd e Tl eS L8R T gur eq
to provi dgece@ hicleefl 49e0arh Bihle 8dheaive 18R 1 1 NG cohfigihb®IcdiBeidei | ms 4108
and ground conductors 4112. 10l n one aspect, this nmeans that confornable

adhesi ve doairelledseparahian obatrienst o dfohivlding Skne4 8t andtgreundowsdeptons dd 12.
conguctors 4112 to nmake direct or EQEEJEgLWﬁhe%QﬁHS%LSggn[aciomﬁth at | east
one of sh|§P8|ﬁ§4%H}ﬁs ik i PSErE igef?ocaY?ons A& ST EBI € or the

i nt ended thjeRhdss Bat BMowd FroQRE c@TUNOFIEIND, to Giaky dite @@ ttliteor deddidad comycti ncl ude
surface asperities or_a_deformable wre, such as, ,.a stranded wire, to

provi de tWitlsatdeast pest ofcthichdliag filpe A1 09 msslsetira 109@%%@3%%%1%@ thenetgededr s 4112
Qui de THES WP eqres eetim . e
and at %@Ehca&%ﬁ. @ on Qhﬁ!oﬂ{n@%}, %&ﬁ% &hafetolsh 199 %a&ﬁ?&éﬁ&e{%ﬁ%m §sﬂ3‘eﬁ‘f19§ 9.

films 41 are spaced apar m ni num spaci ng t one location
of shi el di degorindbisw#d,G8ch av)d.ggraotradd clondeiad pre/idelthR doatrellal dlédtiéatess t hat

is greater than the m nipum spacipg,. In one enbodinent, shielding filns
4108 hav&°ath %Wﬁ%@ogawwgtpmﬁqaﬁaﬁ@t B35 Aok fﬁm@ .41%63 OBfii el ded
el ectri calmcRabhét; @éidﬂng EHiMd8S0d R sSR_EG %ﬂarggf‘ﬁ tnisikReh dchR th¥t RA&Inke!

| ongi t udi nal ground conductors 4212, an el rical article 4240 positioned
bet ween dnchtiexr to sidicldgng syl §8 camdi gaidungd donductanset 142 hect 4 thrckasssghasund

around. grigutiy BanBRERDPe S i efentreEaptan e e oo R e
el ectri cahickadsk 8f #2ORah Sb&ItM 28O shi el ded el ectrical cable 254102
descri bed above and illustrated in Fig. 2la. Wereas in shielded el ectrical
cab?@ In Fig. 21b, shielded electrical cable 4202 includes two spaced apart substantially
parallel longitudinal ground conductors 4212, an electrical article 4240 positioned between
and extending in substantially the same direction as ground conductors 4212, and two
generally parallel shielding films 4208 disposed around ground conductors 4212 and
electrical article 4240. Shielded electrical cable 4202 is similar to shielded electrical cable
25 4102 described above and illustrated in Fig. 21a. Whereas in shiclded electrical cable
4102, electrical article 4140 includes three conductor sets 4104 each including two
substantially parallel longitudinal insulated conductors 4106, in shiclded electrical cable
4202, electrical article 4240 includes a flexible printed circuit including three conductor
sets 4242.
30 Fig. 22 illustrates the far end crosstalk (FEXT) isolation between two adjacent

conductor sets of a conventional electrical cable wherein the conductor sets are completely

isolated, i.e., have no common ground (Sample 1), and between two adjacent conductor
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4102, electrical article 4140 includes three conductor sets 4104 each

i ncluding two substantially parallel |ongitudinal insulated conductors
4106, in wbizelodasieel ectrical cable 4202, electrical artiPCrasi®4038mz! udes a
flexible printed circuit including three conductor sets 4242. 30Fig. 22
illustrates the far end crosstal k (FEXT) isolation between tw adj acent
conductor sets of a conventional electrical cable wherein the conductor

sets are sSbmpsbickicq ¢ eﬁﬁicalt egle 3208 illusteaied iﬁ&&dﬁwhe@ﬁbﬂmldmiﬂw&% and
between t ‘i‘@sﬁaﬁbcﬁ&ﬁ%bf dr6 95 mn?ﬁ§ %Ilpg %)3 I%?ﬁll ﬁ%ﬂ%@% d leﬁ o?@“%’du‘? 37702

i1 ustrated ereln S are paced apart by
about 0. 0z tasm(eﬂaimﬂoe ci2htingdibishdataisiwdl lenosalinhehd &ndthie data \aziscgmeratdah The

test nethod for crea this data is known in the art. The data was
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confi gur ajitele FQShed appRaiodN & GRBY SaMilyRB&! 8MEGE12CHht fore@onfighratihe! ded
el ectrical cable 2202 provide 10satisfactory electrical isolation

perfor rrart@féed ’vh@l tharomvcagomn yleeﬂr@@ltqabtﬁandlswl@memtrp@} ¢ablqrpd{Beprovide
natlo ner e sed ren 0 tlon due to the
2o T by oLy I FRETER el TR D8Rt BRRE Shiel dec
el ectri cqﬂerﬁﬁbh@ea@e@ﬁ&ma@oﬂ ®itAthiaprReded Bfrei i opthe ARl el Pt HantoaUer
conventional electrical cables. In exenplzw§lenbod|nents descri bed above,

the shi el¥diy & e ppal the ahieklingiinrds an adranieg of ashicldpd slecticrksabni el di ng
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conductor sets er e trical cable my
i ncl ude a si ndghexshplahdémigodimknts dddviaad alges, e shickld elodeitakbtabbs intladés cabl e

|ncI ding a single shjeldin conpar hi el ded el ectrical cable
i ncludi ngw\ﬁ@n%r%hié%r@ 353}%%&% ﬁlfﬂ%ﬁilé%ega@é‘&&é&@ yetprisetorpewdizy| cost and
an i ncr eaggraiify dftsga&ﬁfaba@b&?duc%%éﬂh%ﬂm&%mbea%fn@scEﬁérsﬁtm&edteyectmqi ease of

stripping and termnation. A single shielding filmnmay provide an
acceptabhsbhemahndeehem@knmagmegﬁanAﬂenmEﬁenﬁeﬂﬁﬂﬂtdek@nbdumbh and may

reduce the pr.oximt ffect thereb nal. attenuat.io Fi gs.
05 90d 1 IelbRkpenely e A r ey EE R IbARE b ahad Bia 1 o
cabl e accaldding filiRs, 38NESL SdRbcabdB By BSBAL doBVdtanARcrbate i i Rdclan$dangl e
shielding film 25Referring now to Fig. 23, shielded electrical cable 4302

i nc?Qdes ﬂqrsdolhtﬁa@@aufagarqbﬂwr@d@@&ﬂof§émmolmg3@md tarmainatie. dgtingls khielddigng fi |l m
4308. Ea conduct oy set 4 singl e | i sul at.ed
conduct or 7538 PIRNE Seeatbile UF SRS BaR P S AR R s ot

si ngl e plagercdne @t baklimitgbifedtMh@cBodoctabing kighbNglcgufaeHi g8 a13-29d
arrangenent Shielding film4308. includes parallel portions 4308" extending
fr om bot Hllusteésvastous sEammarycomadinets ekt Smglé@td clpefrigglicablegsearlingdo 4308"

cooper at iy, %ch &qﬁéags&tm%gﬂ g @Ql eLiingsfi! m Shielding film 4308
further includes cover portions % eac partlally covering a
congluct or set Rﬁﬂ%ﬁngﬁa@ho&ﬁgéﬁ ﬁnﬂdmbﬂcdﬁ@ﬁcmbbkmﬁllnﬂmﬁeaummmnﬁedapam
conductor sets 4304 and a single shielding film 4308. Each conductor set 4304 includes a
single longitudinal insulated conductor 4306. Insulated conductors 4306 are arranged
generally in a single plane and effectively in a coaxial or single ended cable arrangement.
Shielding film 4308 includes parallel portions 4308 extending from both sides of each
30 conductor set 4304. Parallel portions 4308°” cooperatively define a generally planar
shielding film. Shielding film 4308 further includes two cover portions 4308°°” each

partially covering a conductor set 4304. Each cover portion 4308°"" includes a concentric
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WO 2010/ 148165PCT/ US2010/ 038943 portion 4308 substantially concentric with
correspondi ng conductor 4306. Shielding film4308 includes a conductive

| ayer 4308@ 2andi481680n- conducti ve polyneric | ayer 4308b. PCorusacinioss®43 ayer
4308a faces insul ated conductors 4306. Shielded electrical cable 4302
further includes an optional non-conductive carrier film4346. Carrier film
4346 i ncl udes iﬁgr all el portions 4346" extending from both sides of each

conduct orposiéan 4352 substrngplipesantss et qoareprandinggongesites 406 Algeldmedfilm

shi el din blm 4 : i ' furt i - portions
4346" ' gg(:)ﬁ Hg)gélrl%lgglcf)@%l\'ygﬁ%gh%ﬂégﬁgacld[cl)rcgg&e%&lgggggg%gtgg\&eg%é%ér portion
4308"' of GddattiNaigydrid3084208 inkdatod combictopo430608hidRIA clcctricattabited3oa

concentric portion 4346' sybstantially concentri ith correspondi ng
conduct orfuzgﬁencliqupepnﬁinp?ncg@%%ﬁamﬁ&ﬁ@@égéql@agaﬁrtf{i@i ‘@4561115%% c
mat e i al , b aiel HsttiBes 2o "QleddidB & tbth SAEILES eonHﬁétXthQW4 and
pol yam de-1 m de, poﬁ yt et raf? uoroet hyl ene, pol ypropyl ene, pol yethyl ene,

pol yphenyigosedeppositieparpldd] pettiopk 4368 hapéhidldingtfdm 4368 yCaribofb é346si | i cone
rubber, e | en r | ene di ene ruybber,,  polyuyrethane, acrylate

i1 conedureratufes RBsEre EpGR a0 aricl FREHLY F e RO B0car | or
film 4346 Byt & ELUSIRLONEI IR P Bic kit e 43088 BaanEver pdrtibh @886’ t"AnBG de
properties suitable for the intended application. Carrier film 4346 may be
used to comgprettac poyion dafo’cobsretpdly shnewirtduwith coespendigg onthvdtonddld.o t he
mechani c stabil ] of shjelded e trical .cabl e A4302. .. ferring to
105, Kt ifbafey k- AP BBk b AR A iine g EREEY o
cabl e 43Q3 pdBsstet, pe@irﬁm,\/@l?mﬁhdbliﬂn@t&; péllyekaflforbtBlyledd . poWiesBasnes hi el ded

el ectrical cable 204302 includes conductor sets 4304 each including a

si ngl e | dedgyatipdensapolyplnytone guidgadietycshylamosphidnlag, aelycabearate.isdiong apl e
4402 incl . 4404 i i al |
tonei t uqitBeR, GRNSHEAaD SR SiefeibolohiiEnb MR FHAS LARbAE, hityATRAILE
arr anged opexies,aint gyithetéc sibbgl adhgdien €agind fiinf43d6 nvgliyclude end svimecsi al  or
differential. pair cabl e arrangenent..25Referri to Fig. 25, .shiel ded
el ebiri caﬂdaﬁléfgii @%@o@lqr%tosnrmﬁsprqpaﬂ% isgut@if‘df% ﬂgeepﬁne%? a@ils@t@%%@er

descri bedyabpve d ddel I%(IS 5(§£ﬁgteiﬁﬁyé%ﬂ-co%%agé’@ﬁoﬁﬁﬁctéﬂe%l £d gl eed {d cal

cabl e 4402 has individually insula conductors 4406, shielded electrical

cabl e 450kc meshgnodahsthlilinnefishatdd damueat tals43BD6. | n one aspect, as can be
seen 107 95, Ay B S0 AR LA L Ak FONSL e ad gcen
portion tfasle 4392 desPBEL A RRLNE BMusAdica e Plg. 0OMWHEIA! ss@l&d cld&itisalRabiR! | el
portion is configured to electrically isolate the adjacent conductor sets
f r o2 eacH302 mealudep gogdhstor sets 4304 each including a single longitudinal insulated
conductor 4306, shiclded electrical cable 4402 includes conductor sets 4404 including two
substantially parallel longitudinal insulated conductors 4406. Insulated conductors 4406
are arranged generally in a single plane and effectively in a twinaxial or differential pair
cable arrangement.
25 Referring to Fig. 25, shielded electrical cable 4502 is similar to shielded electrical
cable 4402 described above and illustrated in Fig. 24. Whereas shielded electrical cable
4402 has individually insulated conductors 4406, shielded electrical cable 4502 has jointly
insulated conductors 4506.
In one aspect, as can be seen in Figs. 23-25, the shielding film is re-entrant
30 between adjacent conductor sets. In other words, the shielding film includes a parallel

portion that is disposed between adjacent conductor sets. This parallel portion is

configured to electrically isolate the adjacent conductor sets from each other. In one
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WO 2010/ 148165PCT/ US2010/ 038943 aspect, the parallel portion elimnates the
need for a ground conductor to be positioned between adjacent conduct or
sets, whiwb28iomaBicki es t he cabl e constructi on and i ncr exseaiStdne/0ss9bs e
flexibility, anong other benefits. In one enbodinent, the parallel portion
is positioned at a depth d (Fig. 23) that is greater than about one third
of the dianeter of the 5insulated conductors. In another enbodi nent, the
par al | el aspectitbppiraligl portianotiseingtes tedepd for @ ground qoadygterdpode popisianbout one

halt of upg,di,aelel: Bhaldis: ée&s%hﬁhgﬂ%@%%ﬁ ShvFe %cléﬂt[rQé?%n%ﬁﬁ?r?ctreasgs%E”di ng

on the spaci ngaabragattcween ad] acent ‘conductor sets ransm ssi on di stance,
and t he siapgkdldxitglitychacmsy ¢ttlef feae £t inadncvart®dingit gt pareicgd)tiortibi s

re-entrant configuration of the shielding filmnore than adequate

el ect ri cA1PYIoNEoTtar €oth hEFigora (RA! &t erepskian P‘?W@glﬁwd&afﬁ%% 3lémeter ot ?Fﬁe
condict Ori, §@4tS4 BSHusdte h@éﬂ!ﬂhér'ehi@oﬁﬁﬂen‘&%&Bﬁgﬁélgabhi’o%' iXESQﬂéﬁeQLH’t gdchif 2N
i npedance controlling relationship. In one aspect, thiS neans that the

partial dbates ggetcofhahhbowendhelf of theatiamétyr ¢ofttbe sisiletedicogdidtdm Ihone
acconpl i shed w j,red consistency in metry along the length of the

th d
Shi ol ded APerrdepeufing.aib ihs SBacRE BEVEGH iy STLETAHOQh S M TSR o danc e

vari at i oryjgagnc@Uiddaht Sighfling dRerh Ot BITERAtIARREUS ShbRLndbd), MiEreedHpadi ment, this
i npedance variation is less than 5 Chns and pre erablly | ess than 3 Chns

al ong a roepfigwrenemef the siglding filengiots thew edeqastelyecleptricallyrsolatas diyspnductarspect
i f i(pe in5§|ﬁ§lt ed oqguct ors are arranged effectively in a tw naxial or
ca

di fferentTal OF%F%C Abl e arrangenent, this neans that the partial coverage

of the conductTie ®abgctesctshmdshictlig ﬂgnfﬂalﬁr%icéoﬁ& nfighed iah h a
desired consistency in geonetry between the insulated conductors of a pair
such as tigwedaee gentepling redastoaphia. Inppe gsiee thinmears Bat the patipt eyc@ee 6f t he

i nt ended | i |, E 1S, 11.RE, q tatjon is |ess
than 2 CHg it & by fioaRR R AR RFam bl TRCE BRRE KB e cai e
| engt h, sieomearg alodgahe ledgtinof Fhcgshicl Ehlecl @bidcal kchls buchtas to aravadesaneacespitdes y

enbodi ments of a shielded el ectrical 25cable according to aspects of the
present IRPETATICG Nor s _S%%@%H%l@te@g%@%ﬁn? ATy It psceRRApEy Mustrat e
various Eiﬁg@l?dn%é vafiatRAME 134 tlﬁﬁ%%lﬁﬁ@arﬂfpr%fé?ab‘l@%@%&%ﬁ@ Gtehs Ryng he shi el ding

film The amount of coverage by the shielding filmvaries between the
enbodi nentpresdnmtivi ealdatbagthnenth dsl £.gstlmatlednotheFspect2bshe inhdatednduct or set

el NG EN s WO N A N
Fi gs. 26ahgntbad®mhat fRArttd advdddcfof@he ddrBuaeF ISy the QhictdM®; film is
20 accomplished with a desired consistency in geometry between the insulated conductors of
a pair such as to provide an acceptable impedance variation as suitable for the intended
application. In one embodiment, this impedance variation is less than 2 Ohms and
preferably less than 0.5 Ohms along a representative cable length, such as, e.g., I m.
Figs. 26a-26d illustrate various exemplary embodiments of a shielded electrical
25 cable according to aspects of the present invention. Figs. 26a-26d are specifically intended
to illustrate various examples of partial coverage of the conductor set by the shielding
film. The amount of coverage by the shielding film varies between the embodiments. In
the embodiment illustrated in Fig. 26a, the conductor set has the most coverage. In the
embodiment illustrated in Fig. 26d, the conductor set has the least coverage. In the
30 embodiments illustrated in Figs. 26a and 26b, more than half of the periphery of the
conductor set is covered by the shielding film. In the embodiments illustrated in Figs. 26¢

and 26d, less than half of the periphery of the conductor set is covered by the shielding
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conductor set is covered by the shielding film In the enbodi nents
illustrated in Figs. 26c and 26d, |ess than half of the periphery of the
conduct orweeniwswever ed by the shielding W 2010/ 1481@6PTBLAISABEMA3 038943
film A greater anount of coverage provides better el ectromagnetic
interference (EM) isolation and reduced signal attenuation (resulting from
a reduction in the proximty effect). Referring to Fig. 26a, shielded

el ect ri cdllne Apgreatasgnpoym of ceiesags rEovidesdicder dectrangaactaimererae éEMilhg fil m

4608. Co : - 1NC - [ ' I I conduct or s
4606. Sh ﬂgﬁ%ﬁg&@ﬁ?%ﬁggg@%&#ﬂ%@g 3%?%’1%% |ﬁ10%§% @gﬁﬂé&%é@é 5%%;@ di ng from
bot h si dedfeof). conduct or set 4604. Parallel portions 4608" cooperatively
define a generally. planar _shigeldjng fil hi ing film 4608 furthe

i ncludes a coVefCHEEL? 61 Z%@ghlepdeggﬁc_r%ﬂm Sf‘%éf‘p‘\‘%gilﬂ udSrifPRfBroset 40604,
Coves porgi1onnAfifs riMabyd eoniaaee i ibo: HORULORM HioARAR idubalantial 1y

concentric with correspondi ng conductor 4306. e el ectrical cable
4602 f ur tdoedudtors Hade sShanldiop filmA&D8 noh:des pahadeli poetiamrd6D8Y ckichdmng b Carri er

film 46464 incl.ud ralle r{io 4646" ending fr th sides of
Conduct orbncireg ol ShaRBn P IR 4P T eromdkiveBis sdutn gty
shi el di ngirak GhidRAR: AIGAShIcRIing FlAU66S Qurfiief IHRRIdct RebHSIPsRNCBOET” POr ti on
4646" ' partially covering conductor set 4604 opP05|te 15cover portion

4608' of pehiadlydiongring ¢amdu@ossct doe Cayer partien 408" incledes shivesngiagprfionsm 4608
covers th op.side . and the.entire left .and right si .of nduct,or set
50058 ° coulok OB b iRrig R i Gloha Aol i S8 i AP IRAENCL S’ o

conduct orcabRt4649 Gdkthee diEDIRE b gpliditl BRCLeftevOfarGaRlHCA®I6. CetricA6l4. I n this
enbodi ment, parallel portions 4646" and. cover portion 464 of carrier

6" 1
fil m 464604p éncdydes paistlplparijonsg¥ran sxtendiprdrasm bethgides ofpepdugigh sctdhpel ded
Lectri B Y ‘ - .
desor bed DS oSy bfioheamty UERR BhERLE LeBk. CRUL T RSS
el ect ri cdurtba@bhdudedGoveiomationdb4a’ Oipadibll§ coudrirghioatigitogscet #1607 eppositccover s
th id d than hal f of | ef t drj ' of t
ot 15704 CorgEr LI on ohpging g AR, G rRrime. o obar damd B Em i de
and the reugl @l@eet()l;%la%%ﬁd Ttﬂpéi'lti?@ieh)aﬁlﬁfrigqlhlﬁdése(;f{coﬁ@f&téﬂ s%h%(ﬁl'. @%%rq;ort(i)on

25conductor set 4704, conpleting the enclosure of conductor set "4704. Cover

portion 446"’ of afrigdim 446fdolers dddtionciideleScandngenset #604 complenisg 4v46'

subst anti al concenfrjic wt rrespondi ng, conduct or. 4706. ,, Referring
T Fig. saciotufRLFaRhelr sfidePaoh BT REo AR TR flio 4t e daye

el ectri cqorGaPddt 64602 cHASCAInDech AL Vostmdally bopthdadt €d in Fig. 26a. However,
in shielded el ectrical 30cable 4802, cover portion 4808 of shielding film

48080 cover s t Heclpsingdo g a@b,éhﬂldeé%qmmm 470gf1s Siﬂﬁélalf &g shiglded eleefhicalsi des
of conductef 385 (4808 :d TNR anB N8R 48#E 260 HoviREL hiflhiclded clectrical

cable 4702, cover portion 4708’ of shielding film 4708 covers the top side and more than

half of the left and right sides of conductor set 4704. Cover portion 4746’ of carrier film
4746 covers the bottom side and the remainder (less than half) of the left and right sides of
25 conductor set 4704, completing the enclosure of conductor set 4704. Cover portion
4746’ of carrier film 4746 includes concentric portions 4746’ substantially concentric
with corresponding conductor 4706.
Referring to Fig. 26¢, shielded electrical cable 4802 is similar to shiclded electrical
cable 4602 described above and illustrated in Fig. 26a. However, in shielded electrical
30 cable 4802, cover portion 4808’ of shielding film 4808 covers the bottom side and less
than half of the left and right sides of conductor set 4804. Cover portion 4846°"” of carrier
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WO 2010/ 148165PCT/ US2010/ 038943 fil m 4846 covers the top side and the
remai nder (nore than half) of the left and right sides of conductor set
4804, commpbevimgstehe encl osure of conductor set 4804. PCT/URed1e/0889n3 t O
Fig. 26d, shielded electrical cable 4902 is simlar to shielded electrical
cabl e 4602 described above and illustrated in Fig. 26a. However, in

shi el ded el ectrical 5cable 4902, cover portion 4908" of shleldlng f|In14908
covers t HEMpBHOseves dhe tep sidssad dcgememdenaure teshel) pbiheilefhanbaght sidegs

carrier fdd mARAG ngt%l?%ﬁ ortTrL‘pﬁﬂe“%‘ith@ ﬂ&o&ﬂg Féb%dﬁ&%# I§4bglt and right sides

of conductor set e enclosure of conductor set 4904. In
t hi s enbodi mneRefepiapad FaY. 26d rshictded ok@08al edbde 42026k sipditalr t@shidBOBElcctriodl

shieldin | m 4908 subst ially.co nar, 10Sim | ar. to enbodi nents of
the shi oitably B0 dercrBef ah%’ﬁ@@&l%ﬁﬁ*&ﬁﬁﬁf&@% SlreieaFY-n Birdpd BECERRle! di ng
filng di sota%e@o@r&we‘g?&nsmmt’ sl%%fd_lﬁg fildd @%%%o%ell%'t!{{ ‘%t{otni{ siaf ofpaced apart

conductor sets ments of the shielded electric cabl e |nclud|ng a
si ngl e skioedutitorgsef #30%. Cayer poctiondéd 48t béeamticoiilen #Hgiavadithatopgidsiand the

duct thi d,canductor facilitates, el ect
contact aririsRaR SRR Bt i g ot Tar Seaneie Somen:

of any sugpabhehBoBRidn®haPlcNbortiSHEMMRS, arfd- Bver RrEQNIGIRE > @F SHTBIAIngON a
printed circuit board or an electrical contact of ‘an electrical connector.

The groudﬂnb%%BU@Q@ﬂwﬁayﬂékﬂéﬁﬂwbeyond at Ieast one of the ends of the

hi el ding fil f aci | i d_cond
my rmkce i 1 ectop el 8 ShER e A R e d E e  m  1

at | east panpglel satingrtilals Agosddsarb@iiot &bndaadr mm &Bb@d @bﬁfﬁﬁdy oRssged abl e
| ocations of the shielded electrical cab g 27 is speC|f|caIIy

i nt ended aParticpndpstar sets serabaskimpnip of 1h6ébteidsﬁ§le@¥ﬂca1%b ludgdudr®e in a
shi el ded sﬁ}e‘fcﬁ{ng rﬁﬂhaqug+1§d§§g§a{s?bﬁegloh ugdr‘neﬁgpogh e?ﬁd&(ftf'& H{ éﬁc't nygnt i on.

Shi el ded electTi cal IS SI ele Bl e 4402
descri bedrabhuv@ndncor ﬂabﬂnsattemleaﬂnéah chitact oZdhe dhidlding €illmde an;g$mtahlﬂ: co nd uctors

5012_in vari ous exe ry 25 locati G qund condyctors 5012 extend in
sub&? ant iladivifduphcontag elalﬁmétft%ﬁu%@?? FEDInateRPABHh Sud 5 $ 2586818t conduct or

sets 5004400t 3h% RAKIIRIR DoRSINBRRIRHE] Sinst Bféﬂ%lé&ﬁ@al%ﬂn&ﬁ{r“ﬂ% film
5046. One ground conductor 5012 is included in a parallel portion 5008" of

shi el di ngrourddaobd08oramay titeekbeyoodatlcassvde of tesn8OdXhasleeidny filde®w i n a
conductor,. s e thre und conduyctors 501 posi tioned

Dot veon I POTIALE Bt MO GRRES B0 SmEL SR Bl e ARE AR GUe GG t o of
these t hrg@u@ta0bfitad QRGUGE 9KiSIRG1ZnAMht 1HASURIE A raﬂm ti@RNSnop) ARd &
arranged generally in a single plane. WO 2010/ 148165P /USZ 10/ 038943
20 be placed in suitable locatlons of the shielded electrical cable.
Fig. 27 is specifically intended to illustrates exemplary locations of a ground
conductor in a shielded electrical cable according to an aspect of the present invention.
Shielded electrical cable 5002 is similar to shielded electrical cable 4402 described above
and illustrated in Fig. 24, but includes ground conductors 5012 in various exemplary
25 locations. Ground conductors 5012 extend in substantially the same direction as insulated
conductors 5006 of conductor sets 5004 and are positioned between shielding film 5008
and carrier film 5046. One ground conductor 5012 is included in a parallel portion 5008’
of shielding film 5008 and three ground conductors 5012 are included in a conductor set
5004. One of these three ground conductors 5012 is positioned between insulated

30 conductors 5006 and shielding film 5008 and two of these three ground conductors 5012

and insulated conductors 5006 are arranged generally in a single plane.
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Figs. 28a-28d illustrate various exenplary enbodi nents of a shiel ded
el ectrical cable according to aspects of the present invention. Figs.
28a- 28d aweo peafescal |y intended to illustrate vari ousPeXArspdiesn3ssf3 parti al
coverage of the conductor set by the shielding filmw thout the presence of
a carrier film The anount of coverage by the shielding filmvaries
S5bet ween the enbodi nents. In the enbodinent illustrated in Fk&.EZSa, t he

&

cogduchor set Mas 28wd8dpistratsvariagecxemplary embadisyntierita shidldegdelestieadl i n Fi g.
28d, . i :
Pl st ar gt g 65 y1es o G AR COHRLE Oy, 1A CIRAM IR onged |

conduct ortosibistra vaoivey ednipfestdipatial edwbirapg dfithaeonductohet eyprtedihigddihg film

illustrated in Fig. 28c,. about half of the periphery of 1he copductor set
i s cover ettt thidrassass & aoqaﬁaerffJﬂmmTh? AR M g.

28d, 5 | essoe]b? mtﬂ%&&b&éinﬁeﬁ@. R&hé %S{;d’mf%ﬁt iﬁlﬂ?tra&&f‘ﬁ%gpiz%asﬁ% coRdaHgEamhsPY the

shi el di ng greater anount of coverage provides better
el ect r onehnetostccavatage.fle tienaebddaibt illsstragtd iolri@R8dy thd aombhctir getdlas dtet enuat i on

resul ti froma reduction.in th r oxi.m fect Al t hou i.n.these
brbodi et e iea e pnBfinitat fuletip ridln St 2o ofslhal Pk Or e

| ongi t udigRaibhé) kiRt R dGARAELsQUTerell By dtlicl diag MRadinme tdbodinfeanduct or  set
may include one or nore than two subs?antlally paral | el | ongitudi nal

i nsul at edllesrathdondiis 28Refbent hatofithe pérgphepgef the porsludied seligeevcrasdtly thabl e 5102

i ncludes a. ¢conduct et 5104 an hj el di film51 nductor set 5104
| neldies FitRenih o haRe tmb oty Utk oA hTnt B ol GRS 3E 00
i ncl udes tpat@lduelor pALS tREdDEO8E siaxldandilng A srenc2hel of ceesagfpredneiict or

set 5104. Parallel portions 5108" cooperatively define a generally planar
shi el di ndettey sectaomagnefigigtarforencs (oM ispletier andyeucsd signabyirapatiy t i on 5108"
parti al i . B WA i "] des
concentr#%%B%@¥?%%£9§%%§€&g%@é?gﬁ%ﬁﬁ éﬁ%%ﬁéﬁ%?ﬁgéﬁwﬁﬁﬁQ%ggﬁgéﬁﬁ% i ng
conduct orcobditfor s€oineludpotitd ubstad@8ly paradfel fimgatidinaignsuldted &dfd@ctooy ar sthéhe

bottom side and the entire left an i ght sides of 25conductor set 5104.
Ref & ri nger@@%iival.t&myé%%ﬁea@ay 16 rq%EéPF Mo {han &g substandip P%Ff‘ﬁ?lo

shi el ded |gh &6idtaf Blsuell Bndi@ssdescribed above and illustrated in Fig. 28a.
However, in shielded electrical cable 5202, cover portion 5208" ' of

shi el ding fil REROBtoYey 384, khickiotl thotreibeabindl 02onduddsarcondidtondet 6 het | ef t

o 1O 5% 2 BN X SELoP0 0 SOTBEL L 00,0, Py S o

cei lez g{ Ir ng:loﬁ@w&s@mdé.iﬂhhéléihg #MRG 108 ifcl@ies BRI 1cIFINENR'S1 081 ckh&ing Ebm

20 both sides of conductor set 5104. Parallel portions 5108°” cooperatively define a generally

planar shielding film. Shielding film 5108 further includes a cover portion 5108’
partially covering conductor set 5104. Cover portion 5108°°” includes concentric portions
5108’ substantially concentric with corresponding conductor 5106. Cover portion 5108’
of shielding film 5108 covers the bottom side and the entire left and right sides of

25 conductor set 5104.

Referring to Fig. 28b, shielded electrical cable 5202 is similar to shielded electrical
cable 5102 described above and illustrated in Fig. 28a. However, in shielded electrical
cable 5202, cover portion 5208°"’ of shielding film 5208 covers the bottom side and more
than half of the left and right sides of conductor set 5204.

30 Referring to Fig. 28¢, shielded electrical cable 5302 is similar to shielded electrical

cable 5102 described above and illustrated in Fig. 28a. However, in shielded electrical
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WO 2010/ 148165PCT/ US2010/ 038943 cabl e 5302, cover portion 5308" ' of
shielding film5308 covers the bottom side and about half of the |eft and

ri ght si owe 20fo/@erwduct or set 5304. Referring to FiPgT/ud2ao/038%el ded
el ectrical cable 5402 is simlar to shielded electrical cable 5102
descri bed above and illustrated in Fig. 28a. However, in shielded

el ectrical b5cable 5402, cover’Eortlon 5408" of shleldlng film5408 covers
t he bot t si#blsi 5&82amel1 Raggon AHI Al shigidingrialm 8308 cavarsithebrttos sids apd akashduct or

SRl or0d paifof e 86 A0 B SEAKRIRALR Y er (11 Tor oxampie, shiel ded
el ectrical cables acco t0 aspect the present invention may include

an optional ndhﬁemmgm@FquSQubmhkﬁek%huml&ﬁmp@ﬂn1§mmnmeuusﬁadabdeaﬂaUete

physi cal c rage of a conductor set and add to the 10 ani cal. stability
o the. sHiBlcqdd? dpweidrd ehvegag sty fegdn F@gggazéwq%é@ 55@13 Jslerisiad

exenpl ar v, 6Ib0dh Rk ﬁloﬁsﬁﬂ’e'o@%eﬁh i) 9@68 &ﬁ@ﬂs%@ﬁ&ﬁﬁﬂ Ul aﬁaﬁle§§ pect s

of the present |nven on i ncluding a nonh-conductive support ough in
t hese enfibai mdhofsthe &finodoggid sides efecondpgor tet 54041sed with a conductor set

t hat i ncl udes bstantial ly. al | el Ion i fudj a 'ns | ated co ductors,
nother enbodiBrateraRnt eutab Bbiver el sk EleckBa el G

conduct oro 9§lectshAthd feddatpScith @hy HRIRe taﬁ %@tlbr\ﬂ@ nShRSAARtVAklppoRaTRk | el

| ongi tudi nal” insul ated conductors,” or with a ground conductor. The support

may i ncl Lsdemahylas bi usdsl te Cpmpiaﬁ@phxcslqah@ceviera@le of @onwtmgetmm addtto theni ted to

Bg: y(gfgg;rih am%al Oﬁtag)e]{ltﬁ y? g}r;ees%e(iicgeidl erlnc rlfila]l ga(at)lé( tPe ?% le-ggéﬁﬁlﬁp %tﬁ ylem%lés

napht hal aetxempw ma@diﬁmaﬁs@fashieldea reaacfﬂmwble eejcbﬁdhxagw@ a@% apydfanepRsitene
rubber, polyurethane, acrylates, silicones, natural epoxi es, and

synt het i dNYSB INCAgHES i pel- cqm@cgn%wpﬂmé&ﬁhm@m%S%ﬁ@b@cilm%#sea B ti ves
and/ or f'éoln&&@v"egu 'sggldg\flglgg @% o§l§éttt 5&'1 1{;&’&%@%@&&%&%?8@2' cation.

Referring r|ca I's si
Shleldedleh@ﬁtmﬂwakub&hkﬁn&kﬁﬂsdﬁ@dﬁibﬁﬂo&hﬁm@ andnicohdistivasppoitmdyilg. 28a,

but further | udes a non- 25conductive support 5548 partially covering
conblict orieEMIBBGAD et @a&@e@ﬁespmqrawr%@@"two SB'PS@%@@V@?W&@#. | m 5508.

Suppor t ﬁéﬁgﬁt&%ﬁrﬁuﬁﬁeﬁ%h&@t&ﬂ( 5r%t1{3£‘% olfid E&Riu%!o@erlféfsu%ﬁ&@ %%cl@cfet 5504,
essentially fully enclosing i nsul ated conductors 5506 upport 5548

|ncIudeszmyge@éﬂap@ynm?anaMmtmpn@umhgbehﬁﬁﬁﬁawdTopobﬁﬁﬁapdyﬁﬁwsa and
L g e LRSI o s OPRL 6L Bl et
sulfide, polyethylene naphthalate, polycarbonate, silicone rubber, ethylene propylene
20 diene rubber, polyurethane, acrylates, silicones, natural rubber, epoxies, and synthetic
rubber adhesive. The support may include one or more additives and/or fillers to provide
properties suitable for the intended application.
Referring to Fig. 29a, shielded electrical cable 5502 is similar to shiclded electrical
cable 5102 described above and illustrated in Fig. 28a, but further includes a non-
25 conductive support 5548 partially covering conductor set 5504 opposite cover portion
5508 of shielding film 5508. Support 5548 covers essentially the entire top side of
conductor set 5504, essentially fully enclosing insulated conductors 5506. Support 5548
includes a generally planar top surface 5548a. Top surface 5548a and parallel portions
5508’ are substantially coplanar.
30 Referring to Fig. 29b, shielded electrical cable 5602 is similar to shielded electrical
cable 5202 described above and illustrated in Fig. 28b, but further includes a non-

conductive support 5648 partially covering conductor set 5604 opposite cover portion
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cabl e 5202 descri bed above and illustrated in Fig. 28b, but further

i ncl udes a nonconductive support 5648 partially covering conductor set 5604
opposi t e wowvero/g@sresi on WO 2010/ 148165PCT/ US2010/ 038943 P6DAIS201008898hi el di ng
filmb5608. Support 5648 only partially covers the top side of conductor set
5604, |eaving insulated conductors 5606 partially exposed. Referring to
Fig. 29c, shielded electrical cable 5702 is simlar to shielded electrical

cabl e 530P08esef shirddinghibme ARSUPPPISOf G PRl Naffiatygoverghe tapside@ft her

i ncl udes - d j I i ng conductor set
5704 oppoor Tt oL SRIHE K SuBHRRPYIgadd SBEAAaNY KRNSO CO0CT B7ag
covers essent iRdftiyinghe Fenk9¢,shictied elodaical cabbndiitiosingk tdstdddeceds@ritdlal | y

fully encl psi i,nsul ated conductors 5706. At |east a portion of support
5748 i s §&g]§’t5§‘ﬁ?id55icl‘“§?e<iél?ﬁéﬁp tleusipted 17 Rigy P46 4t BBhatiorbes 995, A porti on

of s or i i | . shieldin
i g e T A T A R

sim | ar t3908Hi ef theddiek didinri768] Suppbited 758 0@vadessenthdg tixbowee topdidd dfust r at ed

in Fig. 28d ut her i ncl S a . nonconductive,s 48 parti all
cover g Cottersh L apityfBBE pRUOTHE BRI S RREBS 0o R ol g
fil m 580&orPPupp&S8 IR ORsibRAft il Abbicch@NaYth fblflafc@RosdRer957dna0nduct or
set 5804, |eaving Insulated conductors 5806@£art| ally exposed. A portion of

support 5edidon ¢f supppos et iydispesnd bchzesndnedrtederhdotiorss 708@ed ahigldstg Blndi ng
fil p(‘%580 70 The follow ng itens are exenplary enbodi nents of a shiel ded
electrica §‘ab| e according to aspects of the present invention. 20ltem1 is

a shi el ded el grdfeiridglto €abDed, GhivRId%Ideg il CANESRUAE siddlar kd1Hitldedgeerigalor
nore substantially parallel |ongitudinal_ insulated conductors; and a

shi el di ngableI 0 descti@edhabarecd fusgaiediip Righadibat fujthebipghidaga peie conduct or
set, and I } I | . tor set.
rem o <SPy E SR AR 3afIAGUE g (RIS B KOGt AR cFROMHE DT
porti ons 3898 0bpshatldivig fiymd&DE ruppogeBés ahlyypapiadiyaovakitel tdp sglcfof | m

Iltem 3 is the shielded electrical cable of item 1, wherein the cover

por {3 on i%&ﬂ‘ﬂf(ﬁ%rsse?g%‘n@éﬁlﬂgi“&s ¢4 sBqueapsYQRPrEiRly cXRRted it PPRIORIAh at

| east Onesu?ﬁor’é b1 QAU QMR tween insul dt&dTdhdhStol ¥808hE kﬁ‘i@ﬁﬁrﬁg Bi6f 54gal cabl e

of item1 turther conprising a nonconductive carrier filmincluding a cover

portion partially covering the conductor set
The following items are exemplary embodiments of a shielded electrical cable
according to aspects of the present invention.

20 Item 1 is a shielded electrical cable comprising a conductor set including one or
more substantially parallel longitudinal insulated conductors; and a shielding film
including a cover portion partially covering the conductor set, and parallel portions
extending from both sides of the conductor set.

Item 2 is the shielded electrical cable of item 1, wherein the parallel portions

25 cooperatively define a generally planar shielding film.

Item 3 is the shielded electrical cable of item 1, wherein the cover portion includes
a concentric portion substantially concentric with at least one of the conductors.

Item 4 is the shielded electrical cable of item 1 further comprising a non-
conductive carrier film including a cover portion partially covering the conductor set

30 opposite the cover portion of the shielding film, and parallel portions extending from both

sides of the conductor set and disposed opposite the parallel portions of the shielding film.
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300pposite the cover portion of the shielding film and parallel portions
extending fromboth sides of the conductor set and di sposed opposite the
paral | el yworzioomsiesf the shielding film | t em 5PC3/ush@osbsoes ded
electrical cable of item4, wherein the cover portion of the carrier film

i ncludes a concentric portion substantially concentric with at |east one of
the conductors. Item®6 is the shielded electrical cable of item1 further

conpri sing at Ifeendds Bashisidsagloctigrhenblepfaientit.coirueie th cavt eertipm gl the
bst ant t
Trom 71 et AR LchEfniC R A MG AREP Loltah i Tt SPoROME O &

conduct orcondikesrsdi rect el ectri cal contact with the shielding fllntln at

| east one | ocation. al on engt tem8 .is the shlelded el ectri cal
cable of itemlEm Qiciherke tdﬁé Eﬁtst?ﬁccaéﬁwf fiyrhes sompratineailoast 88¢ r i cal
contact %ﬁ%tutdﬂﬁl lltbgtﬁti dofhcidr leg@eh&‘ingtm étﬁ)@ﬁthtl&lg?thk 9&%% HREtRhY %é d dreéngt h.

Item9 is the Shl ed electrical ble of It erein t e ground
conductonn@xﬁmmﬁsabammndoat | east one of the ends of the shielding film

151tem 10 is the d electrical cabl.e of item wherein the gr ound
conductor 15 et acedteehekdit SEihisaisi b, whofeh fie st ohahEe R of de
el ectri cafhaté‘eétlatr@ct%tectﬁc%m&tadm@thwsﬁlétan%rmmﬂ € QA bcatidn bidGLWded in the
parallel portion. Item1l2 is the shield el ectrical cable of item1,

wher ei n ﬂh@ﬂhonductor set and 205h|eld|ng fllntare cooperatlvely confi gured
in i mpedan ol shlelded

el ectrical caf)lf fIS tﬁl?éhle@%?iﬁ ﬁca ¢ %ir]?‘p&ltselmn%’ ‘%h Hé%en%%ltq ?/0 ﬁthort
partial | ymg@yetdingt dlb@ricnronattoritstt shipRdsd filkn tha |eevVete Ipedtionalongfitst he
shielding film Item14 is the shielded electrical cable of item13,

wher ei n tiBeBupport includes a
Item 9 is the shielded electrical cable of item 6, wherein the ground conductor

extends beyond at least one of the ends of the shielding film.
15 Item 10 is the shielded electrical cable of item 6, wherein the ground conductor is
included in the conductor set.

Item 11 is the shielded electrical cable of item 6, wherein the ground conductor is
included in the parallel portion.

Item 12 is the shielded electrical cable of item 1, wherein the conductor set and

20 shielding film are cooperatively configured in an impedance controlling relationship.

Item 13 is the shielded electrical cable of item 1 further comprising a non-
conductive support partially covering the conductor set opposite the cover portion of the
shielding film.

Item 14 is the shielded electrical cable of item 13, wherein the support includes a

25 concentric portion substantially concentric with at least one of the conductors.

Item 15 is a shielded electrical cable comprising a plurality of spaced apart
conductor sets arranged generally in a single plane, each conductor set including one or
more substantially parallel longitudinal insulated conductors; and a shielding film
including a plurality of cover portions partially covering the conductor sets, and a parallel

30 portion disposed between adjacent conductor sets and configured to electrically isolate the

adjacent conductor sets from each other.
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25concentric portion substantially concentric with at | east one of the
conductors. Item 15 is a shielded electrical cable conprising a

pl uralitywof2ospassd apart conductor sets arranged gener @Cryuseoroasungl e
pl ane, each conductor set including one or nore substantially parallel

| ongi tudi nal insul ated conductors; and a shielding filmincluding a
plurality of cover portions gartially coveringbthe conductor sets, and a

par al | el ~ 30porlandho & thp slyeldedelegisisnl cabllcat digm Lo mdgtinpthepatadlehpritieb s i gur ed
t | ectrjcad j : j t . . .
| Tom 16, M5 TRE¥HCENEHENLIE RARTRR L BROSHAT RN oF Bl Sishi AP SRRTRARER. o1 1
portion ionpagsorki oned at a depth that is greater than about one third of

the dianmeter of the.insulated conductors.._. l[tem 17 is the shiel ded
el ectrical cadfe &f1s tg% ﬁk}l%é?‘? ﬁh%tﬁ‘éﬁlr?a{g{?é)fﬁé%ﬁ’ afhersip ﬁied’ﬁfﬁl@fm{%}% {3 oned at

a depth thaahiohsd A LA thhf iR %}&%ﬁ lt'ﬁan%%ut}@le;haﬁfof e TR b e Qﬁsu%atﬂé?i

i nsul at ed conductors. ough specific enbodi nents have been
i Il ustrateddenorsdescri bed herein for purposes of description of the
preferred enbodinent, it will be appreciated by those of 10ordinary skil

in the art that a wide variety of alternate and/or equival ent

i mpl ement at i ongltitalk Yp&iRderhBoBmbhE Havd Bi@nSBiEEraRdIRQ A8 iRy h&Rinsfepst i t ut ed
for the specific enbodi ments shown and descri bed w thout departing fromthe
scope of nunRosps elsdnseriptipnent thaoprefeTigd sebaflintens ki will bmanph@lat@tglaﬂm@@of,

el ect r o- nechani nd_ el ectrical .art i1l readi|y.appreciate that the

or olbne gene: Sl e BT PRt HRG ety ARRLESP B SutiBh ren s.
15Thi s appldutdd Rchidvé hcantie fuipdsSGuey baqibsedantat ihoRpedfic ¥idbddieys of
the preferred enbodi nents discussed herein. Therefore, it is manifestly

i nt ended shAwh apédescriRgdnithow dseartipgiiogythe segpetsy thayaresanginysntignd Thae

equi val ent - eof | 2010/ 148 ] /0389 i: I is:

1. A shi2%@%%82ﬁ@g?g?%%%hgﬁbﬁ8&§%%%§F§%%g§ag%%8%§ggﬁgpwgg%m#ﬁgﬁhg%négone or
nor e subsharnhé¢ pdchont pakatibremal bagnpledicniat in asedyatidd veradtd o€ tabsdinend.

15 This application is intended to cover any adaptations or variations of the preferred
embodiments discussed herein. Therefore, it is manifestly intended that this invention be

limited only by the claims and the equivalents thereof.
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5a shielding filmincluding a cover portion partially covering the
conductor set, and parallel portions extending fromboth sides of the
conduct orween10/14165The shi el ded el ectrical cable of claiPeTAS20¥008MWiR t he
paral |l el portions cooperatively define a generally planar shielding film
3. The shielded electrical cable of claim1, wherein the cover portion

i ncludes a 10concentric portion substantially concentric with at |east one
of the coWheids sleined i&: The shiel ded electrical cable of claim1 further
conprising a non-conductive carrier filmincluding a cover portion

parti al l yl_coveAislﬂgl(&i%%glregﬁggﬁu&g%rcoﬁﬁliss %posi te the cover portion of the

shielding film an porti xtendi ng from both sides of the
conduct or set sauaddétepes edtlwipposicta nidre spiastaltibly ppalltlilomstudinat msulstedel di ng
film 155. The shielded el ectrical cable of claim1 further conprising at

| east one | ongi t EAWEC5ABUNnd conductor extending in substantially the sane

direction as th@QMmgg @iﬂm@él@dii\ll\gﬁ‘éb%r%rtﬁ%%wl Svelindihe SR RIFQE:, and
el ectrical cable of claimb5, erei n the ground conductor extends beyond at

| east one of thepandd poftiansexishiliokdiongbdthisrdes 20the Thedwiirekided el ectri cal
cable of claim1, wherein the conductor set and shielding filmare

cooperatiyely gonfigured in an.i anc ont.rol ling,relationship.. 8 The
ahi 6 ded 1 eet TR ohl Mo BT RPSAAES RIS D Shn i G B hS Ao R B Ve

support pRfiht algkyersidy plahaighidding anauct or set opposite the cover portion of
the shielding film 259. A shielded electrical cable conprising: a
plurality of spaced apart conductor sets arranged generally in a single

pl ane, eéch contueteredsdctiicat Fapde Algcleine Lovharenéhaenyst BertiPamaudsaral | el
| ongd t umc’&ﬁ%eﬂtﬂ?@%étﬁ%ﬁ%&%ﬁ%!ﬁ} 961&6?1?1'3%% Mt W thd EdRau@gludi g a

plurality of cov portions partia covering the conductor sets, and a
paral l el portion disposed between adjacent conductor sets and configured to
el ectrical.ly i'Hulshicddadrdecanjahcat otdmdut fiothes eomprisingn eachowtustve

carrier film including a cover portion partially covering the conductor set opposite the
cover portion of the shielding film, and parallel portions extending from both sides of the

conductor set and disposed opposite the parallel portions of the shielding film.

15 5. The shielded electrical cable of claim 1 further comprising at least one longitudinal
ground conductor extending in substantially the same direction as the one or more

insulated conductors.

6. The shielded electrical cable of claim 5, wherein the ground conductor extends

beyond at least one of the ends of the shielding film.

20 7. The shielded electrical cable of claim 1, wherein the conductor set and shielding

film are cooperatively configured in an impedance controlling relationship.

8. The shielded electrical cable of claim 1 further comprising a non-conductive

support partially covering the conductor set opposite the cover portion of the shielding
film.

25 9. A shielded electrical cable comprising:
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10. The shiel ded electrical cable of claim9, wherein the parallel portion
Is positioned at a depth that is greater than about one third of the
di amet er WO 20tv@48wS Ul at ed conduct or s. PCT/US2010/038943

a plurality of spaced apart conductor sets arranged generally in a single plane, each
conductor set including one or more substantially parallel longitudinal
insulated conductors; and

a shielding film including a plurality of cover portions partially covering the

5 conductor sets, and a parallel portion disposed between adjacent conductor sets
and configured to electrically isolate the adjacent conductor sets from each

other.

10.  The shielded electrical cable of claim 9, wherein the parallel portion is positioned

at a depth that is greater than about one third of the diameter of the insulated conductors.
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