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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@hbladfrl@eirhissiah of OBRECAIGIgnals £#ORLAKholLNBIY S Oon 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
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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 offthgypregent gnvgntigny Tie dihgwses aot her

exermpl ar vy SRAdLIER 2P AEE e gl ol CalhAiGeaREding Lo, 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

OB P ol Y e 5B SO RN o o o el e
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.



WO 2010/ 148165PCT/ US2010/ 038943 Figs. 9a-9b are top and partially
cross-sectional front views, respectively, of an exenplary enbodi nent of an
el ectri cavoaswerbioy according to an aspect of the preseRCTiuse@B389A3
termnated to a printed circuit board. Figs. 10a-10e and 10f-1Qg are
perspective and front cross-sectional views, 5respectively, illustrating an
exenpl ary net hod of making a shielded electrical cable according to an
aspect of the figelertb arnipprini partiafy grossseaionaldrent ¥igwserpspectiyely. &fet | onal
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a shielded electrical cab according to an pect of the present invention
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shi el ded el'ectrical cabl@ according to an aspect of the present Invention.
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enbodi ments of_.a i el ded electrical. cabl.e accordin . aspect  of the
resent 1 nvendiign 1116 eafigf Sloha S G R Lol RRar pisPlwe o
three ot hgkth&XefMmhrhY a SRR FRRErfcaPEabfe SRR 48la8Fdck bEk pedbhte accordi ng
to aspects of the present invention. Figs. l1l6a-16g are front

cross- sednvamiah. detail views illustrating seven exenplary 20enbodi nents of

a parallel port.ion,of shiel ded el ectrical cable accarding t spect s of
Cnelhresent i et P28 ot Fof S Sl Gl F TSRl e B MRREF G

vi ews of ampdlierclexematly aesvadidi et aspbetadf By mtdeat invertionamdaf a shi el ded
el ectrical cable according to an aspect of the present invention.
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.



25Fig. 18 is a front cross-sectional detail view of another exenplary
enbodi nent of a shielded electrical cable according to an aspect of the
present iwoento/@siesn a bent configuration. Fi g. 1®Crassaotonssy3
cross-sectional detail view of another exenplary enbodi ment of a shiel ded
el ectrical cable according to an aspect of the present invention. 30Fi gs.
20a-20f arc front cross-sectional detail views illustrating six other
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anot her exenpl@g 24650 FnIBREs-Qctidna Rl 8eshotlcekémpliaty GalldemanePhdi ng to an
aspect of the present invention. 10Fig. 25 is a front cross-sectional view

of anot heshicddedrphicanical esthoaionrding tof angasperit of hedredeacinvédmin. cabl e according to
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Fig. 27 is a front cross-sectional view of another exenplary enbodi nent of
a 15shi el ded diigcitridodiare Epntcrasessetinmalvieys ahfous piher curmnlpy gprhodipents

inventio . Ei Q... 0 < i yiews of four other
exenplar3ﬁgﬁgggkgé%%gjofa%%g%Fgﬁg@%&gﬁé%%%?@gfE%%%Fgﬁg%géﬁding to aspects
of the presentFigdentif@nt cross-sectibhd .vidaf @dtheakgerhplant cncbaasmergedti onal
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Fig. 28a-28d are front cross-sectional views of four other exemplary embodiments
of 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



In the follow ng detail ed description of the preferred enbodi nents,
reference is made to the acconpanying drawi ngs that forma part hereof The
acconmpanywogodrviasiongs show, by way of illustration, speecTius2@wissdudrents in
whi ch the invention may be practiced. It is to be understood that other
enbodi nrents may be utilized, and structural or 25l ogical changes may be
made w t hout departing fromthe scope of the present invention. The

f ol | owi ngVigrst @i m@dat@égtqlmétmmﬁ T‘t‘fﬁ@%fff@ilbépafﬁléelﬁ@teldﬂl%g Bleny e dispased | i m ting
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Referring now 0 gur es ates an exenp
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i nvention. Shi eI ded el ectrical 30cable 2 includes. a plurality of spaced
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I nsul ate ctors e Insulated signal wres, 1'nsul ated
povver WooR it/ td48d ﬁﬁtﬁﬂﬁ‘mltmﬁﬁ)@s/ @38@4{3 shéipeellaintgining $hd (abgdsegnmwrh chaper es.

Two general.ly. alle el di ng fil.ns re di s osed nd cond ctor sets
2 a2 oniipiRahSelkitipd & hiagish sy of Sonefh S 4R raeek AR S RE S | e 8
and bondsonfh@bilicitat. finisTs a8 advnRae bvatdoale c%ﬁv&ﬁfohal%h@k@éed%ﬁe&ﬁ@a'ﬂ cgaduct or
set 4. In one enbodi ment, conductor sets 4 have a substantially curvilinear

cr oss- secthas® éisp@m@@comn@vesmeéd diongd |cpn@cg>ra¢fechdngqsdbﬁe@roa$ sghdnadonduct or
set §04 su% ftho gtﬁﬁstantl ally conformto and nmaintain the cross-sectional
shape. ?1& THe°Cross- sect i onal shape maintains the electrical

char act er | st [ %ltlﬁfugﬁ o the Ghibod iedrs ilfusastet it Bipd@deach coidrcte sttgninelfudepmauct or
sets 4. This is an advantage over sone conventional shielded electrical

cabl es mawéataql SHBlEriQE & 1o ahguempeEmshtsctagh sprrnster sctcbmay BicHde 9B OEhanges
the cr OS ﬁﬁﬁ%lg# (%ojngﬁ (F_'ﬁ ebr @iﬁ% GONANELYr s ﬁided e ec‘gmaﬂe{bﬁ]eodgs ddﬁ'ngt he

enbodlne adh conduc I nc
i nsul at ecfomomidmttor st eaclh mxtlhdihg amdmdulxmdtc@ndmb 6(3@ rshimmm ar Figet, 4 may

i ncl ude one more | nsyl ated .conductors 6. For ex ad  of

shi ﬁjded SBlededclieical gile, 2 14y jagt ng o5 qoBdrCtaisYsht &t ?lghhm@ﬁ&tﬁd. ncl udi ng
two i nsul ahgekt&Q %d%élglﬁt%oﬁd&%or%%%a'cﬂ nl:c'l&hnéonellﬁ&hht%& desteleet Thgal cable
2 may include one conductor set 4 including eight insulated conductors 6,

or eight ﬂmutdhtytmlarraegesnemtse@fcchndumrwdisnﬂgandnesulatsdjbcaidsdtocscmdmmhleﬁdedr hi s
.n arra sets d—%t ed cqnduct ors 6
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i nt ended RABhdi6AktsANandRAulB¥RBR ®ctors 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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conductor sets 4 and insul ated conductors 6 may be configured to forma
mul tiple 20tw naxial cable, i.e., multiple conductor sets 4 each incl uding
two i nsulwiDediccessact ors 6, a multiple coaxial cable, | PeT/USRUbWOBUE
conductor sets each including one insulated conductor 6, or a conbi nation
thereof. In other enbodinents, a conductor set 4 may further include a
conductive shield (not shown) disposed around the one or nore insul ated

conductors 6, Figd2arciltestiate vayieus erdanlarny setbodesay ofci Sipddedclestaem ¢alklpe
conducti v I e el ded
electrlcaf'l%C(‘:ﬁjagll%etg551%‘5“{S Rm3$%§¥9gggﬁgﬁkké%;? ?%%ggP%%f&h ln%%%ngbconductors
12. G ouritlugeandvezions sxdn2ploeyf amgudaltg bﬁmﬂumfseﬁspmmcﬂhmwaenmmeﬁuelﬁlgu nd
conductoH§ 12 are spaced apart fromand extend in substantially the sanme
directi orf!8$ i nsul ated conductors 6. Conductor sets 4 and ground conductors
12 age arr ang%f&%ﬁg&@b c?y 2h, r&h{%ld?é NGl ang 1@1fn%iuﬁb§9s1hge%n& r eP“ sposed
30ar ound ground conduct conf ornab? hesi ve yer onds
shieldingKMiCqmmﬁunoewﬁmhndu&ﬁﬁnmmﬂbhmgnséddsnmﬂmQﬂQMWMmmom@@dhﬂrs 12.
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| ongi t Udld@ﬁhudtdil’sllllahﬁﬁsp@&alcﬂp@ft@foni@tﬁi extyval igenBst@altially piey ahlealirestibredsdi Ng
films 108 are di sposed around conductor set 104. A conformabl e adhesive
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Ground colrldtanti@bsfoﬂrﬂlﬁolaaﬁmpfaer ap@abondsrsbivl dmglfibwnd Bi®doicacisothst @anbatal |y t he
direc as i nsul at ed ct ductor set 104 and  ground

con c'tor eﬁi’ g%%' awclm@éﬂ é?eﬁgr“ G|O gpﬂ%iﬂctarsshlﬁ p %Fféﬂ%allyw@ﬁmtﬂgas .u| s

108 are din%ra)%ﬁ@ldﬁ{gomm IWSOH@Qla&QQQH@&c%rSI oéizemvemmh%&%ea &%@ﬁ&ve
| ayer 110 bonds shielding fil to each other on both 15 sides of

gr ound comdeMEbdcMﬂEanéngmmmuconductors 112 may electrically contact at

| east one of ieldin 108., | nsul at duct 10 fect vel
arranged in a ‘3§¥P§ﬁg8 EQE@F%§@5&§>l%iﬁﬁﬁegﬁfﬁﬁaaﬁ%ﬁPsgw<§de<ﬁ£¥%¢r.né to
Fig. 2b, sbicalodetudlar@tin Fggalzacwhbl% SRR24dd% | &hridal 84bld mﬁfﬂbﬁhgﬁéjsﬁ%@ﬁ rical
cable 102 illustrated in 2a. Where shielded electrical cable 102

i ncRQdes cgnduatey sst Qchl@ﬁ]dldmg@rSl@@ longztuqiln@ll ipgtilated gp@luﬁf@r ¢06¢,shigideddi nal

i nsul at ed,;cond ct hi el .de Lol G e gl e
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i nsul at Edoﬁgiﬂﬂitﬁﬂ ﬁfsﬁla%@&ondiﬁtﬁ(btk aD@Cinﬁﬂz!i’té&l %rmusmzsﬂﬁ)@erre aﬁﬁﬂg@ﬂ@%ﬂer@l@jﬂﬁf ally
'n a single plane 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
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a single plane and effectively in a twnaxial or differential pair cable
arrangenent. Referring to Fig. 2c, shielded electrical cable 302 is simlar
to shi el w0 2eloe@srescal 25cable 102 illustrated in Fig. 2aT/Ushenn3shs el ded
el ectrical cable 102 includes a single conductor set 104 including a single
| ongi tudi nal insul ated conductor 106, shielded electrical cable 302

i ncludes a single conductor set 304 including two |ongitudinal insulated

conduct oreendaror schiQf incldingardigle bmgitadisaldpalxed eenglegoaf fechicldsdy in a
twi sted pair. , i : e 2306 tWwi st
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illustrated in Fig. 2a. Where shielded ele ical cable 102 includes a
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ongi t udi : C : el ectrical cable
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conduct or s 40Rcfempgbatlet IogndadofisthéDénbodmants @figadlded lectriceledaplesn a quad
cabl e arraqgﬁneqt, mherg insulateq.conductgﬁ% 426 ngflmjsh around each
ot her i n %FEARYEQAPITA Gt UL ThINVEF a2 HECHIF SPAHET NI AT YPIFAF APFE .

Ref er ri ngoR@edtort LtsHi0d520423802 6r 40410k BSHbIARRARItARBSS a9ino2BigehG&lly Bl £ct ri cal

cabl es according to aspects of the present invention may include a

pl ur al i t pinge ploac éPptippally. thordkldedelcenea calgas mapmclgps mruralindef gspund

conmbi nati ons thereof. arranged generally in a single plane. Mtignally, the
hi B dod ‘SrdutRafF el aBRREGm AR Rutthesfufaly POSr P BN ot MRt or

112 spaceafsudrad torfduo eetdhexdrindion getgenridh ke dondidier samddirdedt i on as the
i nsul at ed conductors of the conductor sets, wherein the conductor sets and

ground coRBdectes sroarenged axgEdlygB sl plang Fig. Je pldnseraies gpnexermplgry 2e

illustrat r H@gp' uch a shielded electrical cable
Referriné%?gﬂﬁPgﬁ%gg%%éﬁﬁz eéhgﬁg%???%§| cable 502 includes a plurality of
spaced l1l5apar tRefamalgad Big. detshicldd,clidcahcatdn §Eingkides apluyality ofispacedy| e

pl ane. Shiel ded el ectrical_ cable 502 further jnclydes j gnal ground
contfuict orda f?nﬁ%cggégfédﬁﬁe%%éé%n&%%%ww B apUEgAancy §Ei%§aﬂl?é e_zeftrtfa_ h ends of
shi el ded &BQ%QIMGYQM&S%ggona]—\ég)lﬁaQSﬁ&iclt&s P& éﬂs{a@s‘ed $BivRLA o fid s 508
arc di sposed around conductor sef's 104, 204 and ground conductors 112. A
conf or mabkes 18dh2Ei and dt dgthrenB4 Of shseldébsglogvchllveblee6d. Bho gtmdirally fardl 508 and

bonds 20 shi el di iJms 508 to each other o t i des of , each conduct or
cet 104, SEHEAITEH TF it LoRGTC oS BRgdd: ekt SiEres802

i ncl udes a2cAMRBhAMNLOR a@hestRA%IRI5 10 AdiSHAREL BRIRER BHisld(EaN A S8 and 8b5ds104)
and a tw naxi al cabl e arrangenent (conductor set 204) and nmay therefore be

ref & r ed shieldisg Hlmy B8 @ welbpdicaen betheivenof cach gondictqr|spist4al@sandgnckhi el ded
e et 1L bl SIATLLG RUREAE SRS GRSkt Bofeso
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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generally in a single plane, shielded electrical cables 2 are well suited
for mass-stripping, i.e., the sinultaneous stripping of shielding filnms 8
and i nsulwbedicasact ors 6, and nass-term nation, i.e., PCHAIS3I00BE9aheouUs
termnating of the stripped ends of insulated conductors 6 and ground
conductors 12, which allows a nore automated cabl e assenbly process. This

30i s an advantage of the shielded electrical cables according to aspects of

t he presdhe strigpecdhends ef insplafsdgonductem é agd grqymd gordussors 2 mpyhiedearngehduct or s
6 and gr C: ﬂﬁg@ n, printed
circuit §§§9%§%QSHT%83>LéEagl tglnenEQ&gﬁ%&ﬂg%gﬂ£ﬁﬁ%’en (ﬂ&$$%%§§1a ‘ed
conduct ordedfri@hdorgi@siathrcadadticdl oosnctdrmay be term nated to any sw tabl e

i ndi vi dual cont.act el egents of any suitable term nat |nt
e.g., electricdss SR YSrogranr cRIPEY qu@g}aﬂeaﬁﬁ&émf Sgﬁlfgeé clegticalicable’”

T ustr ate 3&1 ?é&ﬁdmhﬁ%}Saﬁdelﬁmrﬂﬁttéxﬂﬂnﬁ{o‘i’iﬁﬁééesQEanSﬁ%' a%‘n%%ﬁhﬁ&ﬁéﬂ I%Ees‘éab' e 52
to printed rcult board 14. This termnation process can

mass-t er rmndandlodes plnmqss&f atrgppinmpo(ilhcbestetl fmngse‘bs%jf al@mng)(milwsgfa(odllh bisg. r at ed

T uges e sttt T erd Wi G i S af Pebelpl' Dthe o

arrange nﬁﬁ'ﬁangém&ﬁ R B& dREto? 88 4 dinsuISY k@ﬁcﬁfétcﬁ@ﬂ g L@ d@onditdorg o wnd
conductors 12 of shielded electrical cable may be matched to the

ar r angerreshteldﬁrd adasincat cabde émaytt@ m@cld to O arrﬂng@rnemtrqf gpntagidgraentsq 1 6 w&m ch
Shl i\ dg:jlprp}nr[]ea o?rc@ﬂ)f)o Igg]?ll wéuc olﬂg nfl 'iJna?t | Onm%rfl 1%a%?m%ﬂ%y&%ﬁ%lo?ﬂle end

step il | ysfti@ised shiglded glectital @Bloelndurﬂiydlig@ﬁleﬁﬁoﬁfsrrﬁhatﬁhﬂl ng films 8 | s
removed. Any suitabl e nethod may be used, such mechani cal

stripping or 1Bk ster Hiugtsitpdyin FFEi 40, 3n epd BoHEB 83 Oﬁﬁll‘élﬁﬂlgﬁﬂmslgdﬁ r@gpoviesul at ed

conduct or QF G 0 i ng of
end portlj?)ﬁﬁ%mglte%ﬁ#e i[}g#&{d £1§c§13a|§5 '%osm ?Cag ggltn% Pﬁaﬁér S?%éﬂrﬁqgn

i nt egr al I'Thicsaamexioses dr&yﬁrpot’ﬂimi ofi 1ﬁsﬂz&ﬁcﬁb@tdocﬁormmﬁmgoumwrmhmofs f. In

i nsul ated conductors 6, Remving shi el di.n 8 fromi, | at ed

contict orCESRACH G 5%@&&9%@%@%10&&@ Oépﬁdd:mggﬁhmss%rppﬁ% cqupeEEy

| ocati onspaRdn ﬁh@g}am e d uaroyéfem%pg%ggarﬂe\ﬁ%ﬁm% ifuldifoR B XRARRG end
portions of insulated conductdors 6 an round conductors 12. In the step
20i | | ust reandubtons 6FRgmodipg shmldem@lﬁkmm& from iBsulgtd cdreluctosud a]ﬂdwmprofedimul at ed
conductors 6 | § renmpved,. Any suitabl e nefhod nma) such . 0.
rechan oGt ET SaiinagHhS Y PRRAG A Bostiep meltpo dla i i pbr £ on
of the capeugined &fd pd?ﬁéﬂsaif@ﬁku@ﬂ&ﬁétﬁﬁﬁét&s@’) arldbrbivR] &n@Rctbes! 12S 1 @b e@pi N Fi g.
4c, shielded electrical cable 2 is aligned with printed circuit board 14
such t hatillesetesnd Fpg)r‘lﬂos ghendofortipiebe ohitia ensglasiop pf lnﬁB]@teétCQGd@mfdéﬁ ors 6 and
t he 25end 8ré %u§ 295 QU q)ogn uct%r%;%gao% sqhg!ggg %gctrlcpksoable 2
are allgng W Shtact e r%%y @8’nur|nt cwcw?soop "® 45N the
step ill L!;&ﬁ}fpa\ﬁged“hiisﬂst@ @gpoéﬁ,anteh& p@ﬂd)npﬁl’[ﬁd anduedr shiastavdvsiducoro. In

i nsul at ed conductors 6 and the end Eirtlons of ground conductors 12 of

shi el ded th 8ep Hiustirted #blig. 9¢.ahislded cipciieebenbio? Borigaed WHBREAtCS ct6Uisn print ed
cireurt %@fﬂdlﬁlls‘hch@fﬂm egﬁi rp%frtlcﬁ{é'otf%’tﬁ' c%nh&ét%%ﬂﬂsﬁ{&té&le 'ﬂ&?&oﬁs% rﬁ?é/ be used
30i ncl ude sol deri ng, I'ng, cCri ani ca anpi ng,

adheS|ver
bon2i ng, dnd postives af E@wnd conductors 12 of shlelded electrical cable 2 are aligned w1th

n the

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.



WO 2010/ 148165PCT/ US2010/ 038943 Fig. 5 illustrates another exenplary
enbodi nent of a shielded electrical cable according to an aspect of the
present iwoento/@si6sShi el ded el ectrical cable 602 is simPCaruSca@osbsoes ded
electrical cable 2 illustrated in Fig. 1. In addition, shielded electrical
cable 602 includes a plurality of longitudinal splits 18 di sposed between
conductor sets 4. Splits 18 5separate individual conductor sets 4 at |east

al ong a porti digofillupeatpsesgther exeraplpe epepdanenttof p shiclded slastreabcablter eby
605 i SesfileiBh oG OALE BRycr 1Eth by, Bl R SIHIEKEE I il 62 ©

i nto a cuhidldddrdatricaltaric P dbdsetteden Hig. | Ninatddeionesthddedhdodtacal epble 68218 may
be placed such as to separate.indiyvi ] or multiple conductor _sets 4 and
ground coREHETSHRUESLY @rfﬁ%&mrgil ity 1 a’éP%%SQQF%eBFO%‘ﬁWHEé%H- $eis 13 ang
ground CoRAHGHOfGvitifal PRbALS: bR MMeQFaIQh%Q?BMoB%%?e 1%%H%f%lﬁ@ld%@”9t h of
shi el ded el ectrical cable 602. To nalntal he spacing of conductor sets 4
and gr ourddectrocadl ndtlo6@2, Hiereby iatrchens at lome therdtembd flexibditAobshisldedéldetd cal

| ectri | 602 d -t i.ntai ni -1 i nat i bility,
Spl 16 187y ORoTNS RGN it SHEPoH BRI BPE I GREAS AT S 18 may e
for med i pllifl:AR0HcR]:0RHT & G AR AR, BEIIANY rA5HMIdAR QudFkhed, Such

as, e.g., laser cutting or punching. Instead of or in conbination with

| ongi t udisapdratspidivislualogriveyltiplgicondiictorshisgen dgfowdaendegionydy. benfagrimed i n
shielded electrical cable 602, such as . g. ol e .g.. to increase at
eafl “Ehdt SRS epBRtT R0 aof il @Rnafodondriniy 1 Enfly be O MELGRTS

i |1 ustr atasngafo1dngth Exaradcareyecaidadeibient2. dlo raaisfairethd 8phctd Lsit dong@dtorcatsl e 20
according to an aspect of the present invention. Shielded electrical cable

702 is sidindgrownsd condustarsd 2dn gk lepst ©0ar cedperdiop doof shiqkdadrdecidcsl gatte §02 5.
Effectiv i I ieal. 1 . 4 1is
repl aced By iR B ERHe LSElh ERliof BB omiE By RN B0 SRS
i ncl udes Hodnend pudiioasl A s§plits 58 b8y dodorh®'d.in Spkided R ceeplagabios®2iusdigwngtual
conductor sets 4 along a portjon of the length of shiel ded electrical cable
702050 dyEelngethod: 3kl 2557 ot L?_S?%r?é}tt%rctrip&}ﬂ The. JpSte 1 SLCMRBRHICKIT cabl ¢
702. Spl ijbndiBidiR€ AR cRRr sBtibyd ks AhiabOMmas 8L Sorthedi® M cidBe clceimghin of
shi el ded el®ectrical cable 702 and extends rnto” end portions A of shiel ded
el ect ri calabledidlesugbd2s, evhi loilese £ige ¢o incedaye stgbast thedhicwll dexbdite of shiddéd cabl e
702 into m@.igdigig@ﬁl shi el ded electrical cables 702", 702". Shielding
UL R Bndu

films 8 groufie ctors 12 provide an uninterrupted ground plane in
each of the i mdi\Vd GidgtratSOSRURY @ﬁ&nﬁh@%ﬁﬁdﬁ%e&%@b%ﬁief&a'elecﬁ’ﬁaf cabldis
exenpl ary enmbodrment illustrates the advantage of the parallel processing

capdbi | i tageartlingHe as pipsctieldhe pesentilvention Hheddedead entid¢ah gabigp702 is similar to
2010/ 148165PCT/ LUS2010/ Q38 .t o aspect.s of.4h resept . jnventio er eby
ol 41 pl o SRS ety oo 1SRRG Sl TSR X BBl et

Fi gs. 7a-70d, bdd afsohédctorf sotsr4 Qtréficed bemnb afyundrddadici®stl . SHiclded bicatkidgld
el ectrical cable according to aspects of the present invention. Figs. 7a-7e

are speci®pal0Pynqlpdeshensdudipabsnlity bt ang B voplitddseraratppindyidial eomiicionct i ons
of the s k&'efaslégell&gg { bé)tlﬁﬁn of thteh@ng?ltf' belHage£LIEGHEL 8ble 702 and does not extend

25 into 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



cables. In one aspect, at |east one of the shielding filns may include a
conductive | ayer and a non-conductive polyneric |ayer. The conductive | ayer
may i ncl Wi 2arw148165t abl e conductive material, includi ngPoutusa@y/oBgomsted to
copper, silver, alum num gold, and alloys thereof. The non-conductive

pol ymeric |ayer may include any sui tabl e polyneric lonaterial i ncl udi ng
but not limted to polyester, polyimdc, yam de-imd

pol yt et r 4P lasRecBL A Ierﬁ%ent mplgftmrb bélle@hﬁ m%wly éhlﬁ&dieé ﬁl@ctrvéll Gables myAYeive

sul fide, ﬁh&?&@%m Q§phthalate pol ycarbonat e, silicone rubber, ethylene
propyl ene "di ene ru pol yur et hane, acryl ates, silicones, nat ur al r ubber,
epoxi es, and §ygﬁ ﬁeﬂldalhﬁsﬂﬂalmeﬁouadmeﬁemmplél:pemfoodlmmmbﬂatslhmdqd&llgdmailc | ayer

may i ncl ude one nore additives and/or . fillers to 15proyide pro ertles
Sui t abl e FBle % m.gtt%ﬁwsat%ﬂ}q Itrs%qnbwvemwnaﬁkg@h7e9r7f‘a%rﬁée¢01 eff Ivigisadeddne. of

the ghi e'lﬁhﬁﬂtté Vs E%ﬁl@%%ﬁs@u&%ﬁ& Bkl S RGNES s%ﬁtﬁé’ﬁﬁd@écf&@étﬁé’al

bet ween the conductive l'ayer and the non-conductive polyneric layer. In
anot her asplestlp oat ajreas tit lome oot of the sbivldehgifiings hay rm;luclayt donduatige layer

st and- al ong conducti ve fllm The coﬂtruatlon of the s Id| Sg ft'ﬂlms may be
sel ect ed PELIPEN AN HBER U CdRET g R ‘r‘r‘iﬂVSrl%‘/eéH}at‘/é% H&>'%0i nt ended

appl i cat i @Aducie hA§ial Snfudin fbﬁ%ﬁ&llirmte)d to @bk I, amﬁﬁﬁ&ﬁ &g andand
configuration of the shi el ded el ectrical cable (such as, e.g. presence and

| ocat i on apygtheteed %mmd@qﬂve mnlmlcémmmmludqmwﬁa@b @plyglerrlucl s

nc de an_inte [ hj od ment, the
Ish! e(rdl ng ?tleﬁlal %ﬁﬁ I])ébut(P ‘?El % d |pr? Xe%tgr rpgr?' lrénd(;ef P‘S‘Y'ﬁ‘fl Il%e ’0. 05 mm The
shi el di ngollytbtETureethydéend, p@lbrgﬁdlpmne S;JM;%ltldjléiﬁ, p@lpphdalﬁy&ﬁb selfigpalyghaienween

t he 25conductor sets, and en e a nore automated and | ower cost cabl e
manuf act UrPh§akicopelysarbente dHiconombbeh athylene PEPNIEIE [diGhg retbstent a

h I
B onuat 1o BaRE Ry AT eE e BRSPS BT e 0"

typi cal | yTeawarndictvo pobmidriorayer stuyehded: elcatmore atiditiatd agl/wtfélces @

ctive shield is wa ound a conductor set. 30Referring to_Fig.
95 hi emgﬂgép@@?m% é‘l“tag’gﬁo%éa}‘@détepﬁ?ﬂ gplsations ot asnet folcast pc 8b4.

Conduct or S §lic/@f A1Rg! ﬁcm@a %ﬁﬁatﬁ{g ddAkdive ﬁ@é@dl%@sed pRgLLHgELnal
i nsul at ed conductors 80 Two general I'y paralleél ielding filns 808 are

di sposed @nduntige ¢oyrd andt e nogebn@@tive ﬁhllyeiedc rhzgfef iTh asotBOSspent) at diesteone of

f or mab)| e | 810 th d fi h oth
on bot b SPaYE g eraPoliat * bR PRE G el ﬂhaﬂ&eocpgst% Caplug  anged

gener al | KhidMiAg ﬁhﬂghﬁ BL 3816ctedBasell be GtniuMBlel of dbsantpatdietérd kuiedbldidk kigr ent i al
pair cable arrangerren%, Shielding filnms 808 i ncI u a conductive | ayer 808a

and2& nonnteséfzsirmhﬁatw@, wlhwmafrg ctlgxahidity, sbﬁmcamf%@ﬁmfG@mdx@Iﬁ@umn|O£ | ayer
808D T ac, WISHERLEAREANINE! QI 800, SRAELAY foc BT SO0 TNy A5 GROST o

onto non-Eond usi'ng any  sui

Referri ng)n%Qnﬂ'JloQLm&lb,,thébhl@lhd@dilﬁis@@dlud&e&ﬂ infeghlllg f8fded shedididesila. ki digl e
conductor set 904. Conductor set 904 includes two substanti al I% paral | el

| ongi t udisehodimah e sbickimeoiilamidrse §t1991€1653|‘\ﬂdh@%? af 01 map 40 PEP i el di ng
films 908nare; s NShISRRAUGE & fn'ﬂ'l 908
include a 1geosn eodrln’ggﬁﬁggﬁﬁfe%l goe a er g%ﬁs%da@g or ggllcglﬁ X | ns 908 to
eachs ot hefonductdrokets, snd:lambtmfa mondmtmmtedsatd 1904 cdsnsahlamdufhouudugpmwssQOG are
an-angedgarallﬁ @ fﬂgﬁ | ane and effectivel 1’;\ pnna,xlal or
di f f er entlP@Adigqn the shypldi JERENRE 2 PRHIOBICHPH g PURET QY e
conduct i vesdna¥ &’ wAPR8y A BorfAPRtenuation 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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15conducti ve polyneric |ayer 908b. Conductive |ayer 908a faces insul ated
conductors 906. Conductive |l ayer 908a may be deposited onto non-conductive
pol ymer i cwbaymw14838b usi ng any suitabl e net hod. Referri RGTIUS2(H0E3897E,
shi el ded el ectrical cable 1002 includes a single conductor set 1004.
Conductor set 1004 includes two substantially parallel |ongitudinal

i nsul at ed 20conductors 1006. Two generally parallel shielding filnms 1008

are di sposedfdapbighting Bhautdtonclyde a conarmaie adhesivg l4ver FE0 thebondscl ude a

f . g i ]
otner on Dol R S ey BE AR Co! B8h REREPTRLER IR0 hiar P BT,
G forent bal pail cable attangensnt . ohicing {11 m 1008 \nclude a
st and- al dﬁg%ﬁ%ﬁf@@g%ﬁﬁma e %BP?H&?W% spogductye I&157 SP Yo B 1 cal
cab £ 11QenlRghigsRnft:RiIE R0 NICL AR pbliferi TRAGUBRO TR dihRd

i ncl udes two sub ntially parallel lTongit i nsul at ed conductors 1106.
Two genercahtlyctora 88| @dndshiived ldierg0Ra hry bt 19Bositce odiogposmddeatye polynomauct or
set 1104. Sh%@%ding films 08 B@flude a conformabl e adhesive | ayer 1110
that 30bdi¥rs SORP BB Ay YiteRls M489t 0 each other on both sides of conductor

set 1104. Ins lRe%’_ér@ifﬁFQ@ PR GH Ahfel deHQGe it @l 5H1@DABFhcARIBES Sinkl doRd@ts el e
pl ane and effectively in a twinaxial or differential pair cable

ar r angeneifd. CordustatisetP Odiineladeb 198 sibssdniidly paedaldosgitudenal mpelatodD

2010/ 148165PCT/ U [/ 038943. 110 a non-.con tiv olyneric¢ | ayer 1108b,
ol 1 oo R ey S8 e SR AR R R SRRk DR RS e RRly o7
1108a andien@0¥ shirttiad fikes P03 iyioRHE & ch@pahabld Ad@tesive gleebyo thanbsiali ng
conductive_ layer. 1108a to non-conductive golyneric Ia%er 1108b. Conducti ve

| ayer 1108kldiag 84ms YAt topeeliobeneabetbsisles epepndgeier st PPhdnpHeRrd eonducigrs 1,
f : _ . R oy g
Coruoen S FNEBIE LA AT Sl daromeis it earyeplaPone

bet ween shi e s 0 eac er on both
si des of paachbleendugiment sHiticldinglfiime 98 ardhatd anentiuctoeniyer fokd amdadingsi ve

I 10 be di ! f shieldi [ 8. 1 h
erbbn merBruHe 9P 4 8ON £ A A6 bcen BULRRRUSOrRYi o ai ng
film 8. ool alfalbe defbd ShoTt-doildine _pﬁ)%?ﬂ:éflcrl%{r by frifghesi ve

and provide an insulative d between shielding fi i onal l'y;
conf or nabing saitdsimethodayer 10 nmy provide an insul ative bond between at

| east one of ielding_filns, 8 d.insul ated duct.ors .6,, and, bet ween at
| cast one of SifGrEES Fie P R U SO D PERE R Ssins RS e
adhesi ve 108%eCorddciR Yeti 1004 UeduRs 606 Sifztan Mgl PHHIEIB Yeh b dink! @Vilged a
conductive bond between shielding fil ns i onal I'y, 15conformnmabl e

adh#di ve doageqtorsd0a@y wr g@ne@?élyaoat%whﬂé@lﬂ%é ftimtﬁd 0p® pxgecbyposgd drewt one of

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

11



shielding filns 8 and ground conductors 12. Suitable conductive adhesives

i ncl ude conductive particles to provide the flow of electrical current. The
conduct i weoparwi4gleés can be any of the types of particl @esTaseo10088%3 used,
such as spheres, flakes, rods, cubes, anorphous, or other particle shapes.
They may be solid or substantially solid particles 20 such as carbon bl ack,
carbon fibers, nickel spheres, nickel coated copper spheres, netal -coated
oxi des, ne0&t2cwatadusivgmelymarisdpxcer 1498t eRe e lanmpting adhspidedyeybl08sr ti cl es.
These co ' tiches. de frar [ -i l,abding
naterialgggﬁé%yg?gg%ﬁgggﬁaggq 5£$éq§W?Pﬁk§q%§%%§§%P&@B#%Fér(%H?éﬁgh as

si | ver, ahewsbylaminatinglk@hdudive laydt Uh0&aita noxicdeduclinepaiginatie tyat b8bnsul at i ng
material can be substantially hallow particles such as hol |l ow 25gl ass

spher es, n@%ﬂ”%%ﬂ%ﬂﬂ@%‘gﬁ@ﬂ&“ﬂﬂ?@FW%ﬁ@“%%&Hkhs gl ass beads or netal

oxi dgs. The C%&%ﬁ%‘éﬁcl@ﬁ‘f ffib Cl, @8nfTRNall€ a@bshaGayR 960f HicBEY Eledthichigiaslcof

m crons to nanoneter sized terials such as carbon nanotubes. Suitable
conduct i \eisaddipesidiesvemmyshaldiog fihus Sided boras stiietting £1npod yonech otheabn bath | n one

aspect, copformabl e adhesi ve |ayer 10.may include a continuous, adhesive
aver  extURIPhG D GRGETE bi PBe FRRGUM GO N R BRI IvE kg VS
301 n anotfiglos@Phesio ofGAMAhFARhEs adhasth¥ecrhBEmedOcsaYm b 4lhGside layer
di sconti nuous adhesive | ayer. For exangle, conf or mabl e adhesi ve | ayer

a

may be pridsant bodisyoscd osbath shinlding figm fomeablesdichive tayei ) mapfinadideel di ng
fil 8. In _one.e di. nent,, di.sconti nuous, adhesi ve .

201 145 8RO 030 007 GoRSps0Y 38 AT M BHRHEPIROERES ibine 5781 81 ong ¢ ud na
adhesi ve @jjtidnag§, dohfrmable adh&paseghr 18.rgay: protiddah nsaiaties bedd Basbercanduct or
set 4 and ground conductors 12. In one enbodi nent, confornabl e adhesive

layer 10 lpastpagiefshilding fdns 8ad gpulatedreondugters Sernsd hatweensrhesst ot ofa hot el t
adhesi ve, . J I: Ve i,ment,
cont or eV L GREHTES €@ GURRA L 8RS, e RU R RABRSHY Ehoy SRSy FERALLT

shi el di ngohiliorse 8dhdsate and psaridd aodridactive sdnddrgesentshieidiag Homds W@itigaelty,one or
nore_insul afed conductor 6 d shielding filnms 8. This may be achieved,

e. _gf-? by C@gf%@@blﬁdgﬁﬁéve&aﬁgﬁww BPHAF 4CPBIHHEE _g%ﬁ %Wﬁ?n éﬂeaéag%ﬁﬁfzge of
this ad hesﬁie}i’&ng anhi 9 !alﬁ@gl:o%d bSndulks BNisehidhBohdilciBe &iRER S BRALY

strippable fromthe insulation of insulated conductors 6. In another
enbodi nmeropdidice phoichatd provdivebé fewldglctrivd!l ¢wreno rithic gonddtive ppitiokes den a bond
bet ween shi el di fil 8 and a bond between one or re i.nsuj at ed
conduct omb TR TEHRISaT RIS FUrg hAe = 6k 8y DR, APy oLy SP Ry st r ong. An
advant ag Qmﬂfrplﬁcms,sorﬁﬂﬁl&gjaﬁ&l&ﬂﬁfaéﬁ m&m BeSsolif @k shudskiall @ sblREEGEors 6 are
anchored between shielding filns 8. bendlqg shi el ded el ectrical cable 2,
t hi 30 al | oweh foearban blpek, cerbar fpers pyokatspheres dickplegoated ceppas dpleases, riietal-
[ kel i hoog, of, buckl.ng. A0y Sisldhnd BLLAE &.iSuld ARLE HaRs & repgt hs may
be chosen Based or The TN eﬁﬁ%ﬁnap61lcg¥loﬁ. heohe erbodi*ent; 'cont or mabi e
adhesi ve doaydtivé Pahidtes@at bt alede $onodlcdtecslytinaatalpahdteald thabhic platcdor
preferred enbodi nent, conformabl e adhesive |ayer 10 has a thickness of |ess
than abouagdogthmeondseitsraprial syehasiilver phpapunonighs). @dRdigrniin-exideni eve
desired nﬁféﬁﬁ&hﬁ@date%ﬂgsulating material can be substantially hollow particles such as hollow
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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20el ectrical performance characteristics of shielded electrical cable 2. In
one aspect, conformabl e adhesive |ayer 10 may conformto be thinner between
shi el di ngwDi2bre148165n ar eas bet ween conductor sets 4, whiPCh/USpe0psYes at

| east the lateral flexibility of shielded electrical cable 2. This allows
shielded electrical cable 2 to be placed nore easily into a curvilinear
outer jacket, e.q. I n anot her aspect, conformabl e adhesive |ayer 10 may
25conf or Y% 18anglpdas parualityafdengifudingbadcavg staigpadiehare disnesees & sabstha” and
subst antial | f Th s i i cal
strengthE%%ﬁ¥£§§%féég%%§ﬁ%ﬁgg%&éﬁéeg?&%%égn%E%g%og§&§ﬁ?§ﬁﬁﬁﬂgmg§ﬁﬁéﬂ% in

t hese ar eahesivhliagdr lionacledsses |dabeordwtalpirtdsiing sofisitsiu ®lihddde, @alleeeitcal cabl e 2,

e.g., during.flexing of the . cable. In addjtion, this helps to intain the
posi ti on a&ﬁeﬁlgﬁ‘pa@?%@%?t aﬁﬁgsmeaﬁ 2 E‘Hﬁ'&iﬁ@g gsiveg Iy @}%&@W@?ﬁ%ﬁ@&}% filns

8 30al ong,4hAg.d O iQEorEd;g'ru?écP't% _r&i&f&bb&%et%@d ﬁliédin@"}’%lﬁg grtﬁa% ts in

uni form i npedance and su 1or signal integrity of shiel ded el ectrical
cabl e 2. substamcilyetrosgyp étin, a wmdfterwaloac adimesd wneulh@gd eondi@torgyandonf or m t o

effective e rtipally of conpletel enmoved bet ween.

2010/ 148 setbrs B Ol g 4% BRGNS k- ¥ PrEcts e ATBRY WP Conduct o
sets 4. Agc@dlm@HlAn adBhahdbndislddh&BvScapligaiatibs & thit s%i%'l‘&iﬁ%‘ﬁlrﬁ_@g Arot her in
t hese areas, which increases the electrical perfornmance of shiel ded

el ect ri caradibypiteprRblel froma tast ihewrlatipefdnsulaechéandpetorsed. delhesharenbadancty may

fI ivel . all f . d. bet: |
onel 01 srivumige el 18 b Rl BRI Cd SRR W REE g

conduct orgdbdoat ®etwdes aht ¥r @oRt iacilatdd coRstor Gnad Qhickimefithd®thht 458 8 in
t hese areas, which increases the electrical performance. of shiel ded

el ect ri caubyayiadlyzquathesirong. An edyantagsof drnadicsiva gaefsguidiqngy gat mpulsigdst s
bet ween i i i g

asperitig%n%%%§%ggﬁgm%%ﬁﬁﬂé%h%§ﬂ%5&#%§§gﬁgggq?ﬁP%ﬂb %%%&%ﬁ%%%ﬁgﬁg 18sive
| ayer 10 2, chiesli@aid fos hittkd rekitive amivemonmtaad thasfoldictien dedikelihood offhugklinga- 8c

illustrate three her exenpl ary enbqdi nents of shiel ded el ectrical cable
acct di n®te l_ef[adélb%ﬁtr%s biSuREe bped SRS Feorhose feed 9%9@dnf§9§edspeci fically
i nt ended gn&dtﬂoﬁsﬁlr&%%n%afﬂ?é&,scoafoﬁnlaﬁle%ﬁ@s@&%&erqfo Iﬁﬁg'ﬂﬂgkrfe@@&fﬂ%sor s in

the shielded electrical cables. An aspect of a Shielded electrical cable is
proper grtbamahiong0.d8 nithelnsiprefedcd Smbellidedt, toefoentblt edhcsoabiyes 18deva di ng to

aspects of. the sent invention can be grounded in a nunber of ways. In
one aspeéP@_?ﬁégéﬁﬁﬁﬁ@néﬁﬂg@ékﬂ?gLelectricalIy contact at |east one of the
shi el di ng fil rEonFo@kubld@ihcgvOWYel MBmh BorfoRH isla bR WetitddSmadhaicol 4dnds t he
shielding films. In this arrangenment, the ground conductors may al so be

ref 80 r ed alestaeal perfernrngg ehasacteristicsefothiddedadgrdideal cale 2 glnaums@sesshduct ors do
e T L e T
arcas between conductor sets 4, which increases at least the lateral flexibility of shielded
electrical cable 2. This allows shielded electrical cable 2 to be placed more easily into a
curvilinear outer jacket, e¢.g. In another aspect, conformable 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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any suitabl e individual contact denent of any suitable term nation point,
such as, e.g., a contact elenent on a printed circuit board. In this

ar r angenmew0,20toi@sgsound conductors may al so be ref err edPCO/ts20104889uhd
wires". Fig. 8a illustrates an exenpl ary enbodi nent of a shiel ded

el ectrical cable according to an aspect of the present invention wherein
the 25ground conductors are positioned external to the shielding fil ns.

Fi gs. 8b-sBielding fikny §inaregiob by espoadyctentsédt Mt rgsuf, shickingefigesd el ect ri cal
cabl e acc I t - 1 RN ' [

conduct ord- ity cBnBSRACt S8l e PR ESRhih BeERkH e MRELEM BRI AUY e
in the cohtbdidaiccaidal cADie?2 dih another gipottncbndamchbbdt athssin@laybel (phag eshfoirim any

suitable position external to the shielding filnms, between the shjelding
filns, ortogffjs%w b%%ﬁﬁl%\fv %t#cosml%elym@?l@m e atilgst ane of shickding fms §

el ecyri Caa'ng nd c%ﬁ%ct&@qwﬂﬁé §é%u§,ir %S{ngd[ GRRLLUEEOD e'i@&riﬁl?‘bon&@&q ‘Fﬁs}?r set

1204 i ncludes two substanti a p | ongi t udi nal ul at ed

2010/ 148165 RCIHitERQ1MINBIBR4Bese andsovivick ink2@8es ool cgieinel i foympancaif| el

hi el di fi 1208 i d duct o. t 04. f bl
adhes: ve ity Bty 255683 FR R EuHOR e Fiks 16 o RebRBb e
shi el di ngedsk bﬁ@ofﬂs%%dihg fieA6 B afd BRIun® BoAlctors | HespQitics R GHimacos@ictdkd 04.

| nsul at ed conductors 1206 are arranged generally in a single plane and
ef f ect i vel2ymanbsak thipyghrdoaformablgiadhesienlayerl 1 Opaicstalelath| cdecsnqab popdaas as .
Shigtdedig&e%%gical cable 1202 further includes a plurality of ground
conduct or's™% positioned external to shielding filnms 1208. G ound

conduct ors 12IHgaRe-splikeedtcatfk othondesmplafenabdidatits 6f dlsiscldtd eleaduslt or set
1204. Optionally, shielded electrical cable 1202 includes_protective filns
1220 sur rigbisdicerydingite pencaty of theyesepbBveaRipng F g nth-8o#E §Rechiicnlly ntonded to

Pr ot ect | . . : ‘ .
ayer 12305 BSa RS A MGl OPL BB bonielo R it e Ay BAREE ,°
ground cohaspeord akBikPdedAlldosricahitablelsypropsdnigeduaiding dfithashid@Shieded gr ound

conductors 121 be surrounded by an outer conductive shjeld, such as,
e. g%] a s _Péﬁgsmca?r&}ngéﬂ&%mw&fﬁ%ﬁ PICME ITyeRen ?aad}ee&mmeg i 1 BT
Ref er 1 NGty E! 8 onBspedliukd deth Pl aRbébialctanlie il 4 NabidRDs! gl e

conductor set 151304. Conductor set 1 Includes two substantially

par al | el sheddjng Géhnaichiting gramdhgaba diwund cendi@®ss alingrogedethalshigldoar al | el
Shi el 0 oy Ty d30%, a0 sposed aohnd condupuar seL 104, e orebi
shi el di ngnfahbiler k368, the cRAGA cBhfRord Bo REt Nedi&es @BhtacOmd YiRlingSElims1 BA4-
I nsul at ed conductors 1356 are arranged generally in a single plane and
ef f 2t i vedryindividual 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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20 a twnaxial or differential pair cable arrangenent. Shiel ded electrical
cable 1302 further includes a plurality of ground conductors 1312

posi ti onewiolzetovwerssshi el ding filnms 1308. Two of the growad/usend®ssses s 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

el ectrical cable 1402 includes a single conductor set 251404. Conductor set
1404 i nc|qsvaélsct@rﬁd%@Hgy%mqe@alllywapedl@h&p@lﬂlmgdﬂgistlae$ Akl dispesed &Pl conduct or s

1406. Twq 0881?}2%(5}’?8 4}/2 AN %?Amﬁgqegdg.é %rn]? 1649 (%i@fgd gétﬁ%&? aﬂelﬁg&“ nd

conductor A’ conf or ma I sposed “bet ween
shi el di ndfilfrisl 1288 M@Bomdhiahmd@ﬁm PZOdltagadh dtl‘m ohddBh Sldese@fcdoncbmdmrseon bot h

si des of nduct.or set 1404, sul at ed .conductors 1406 are ange
general | yl%gﬁ Igsupted candpctgis | réﬁv@e&eﬁ\gépifaﬁﬁl%%n@wpﬂ?élﬁ.aa ffﬁctwepy in

di f ferenty @Jlnz&‘f‘dl ﬁﬁﬁlr%tg %&ﬂf‘%”@ﬁ%an ol 9 el RfLcl GPLa g‘f@f’io‘? il further

|ncludes a plurality o conductors 1412 positioned between shiel ding
filnms 1408¢clude® aaﬂmhwmwmwoumam/law 9dgtigndd exferndieo grieldmg fdowdd68.or s

o G S Rre PRt Re s e And e bt s P e R R P 412

Figs. 9a-GRidnhllyShichdcd Rtufoueta@102enbiadésmblec@fe ﬁlﬂlseﬂzqgtsﬁfrsﬁidn@gssenbl y
according to an aspect of the present invention termnated to a printed

circuit bbwlding §Eheti(y adl crawslaebiyctasdd 12 .dypigdies falmshi2a) deduds) aect r i cal

cab 1502 and an el rically.cond ct|v

o eifr i cdrofafy eIt biinnEe IS 1 Rob BPnEpEbidedRE ittt or sets
1504 arr angedng@nay aldSYaﬂdfgr@nﬁil dﬁ)@ﬂ@ct@ﬂsaa(ﬁz /E@@hatmndm&mﬁngsmnsl nokudes two
substantially parallel |ongitudinal insulated conductors 1506, Two

gener al | ;grglmdaﬂqnévct%. 121 msy beisprgundsddyapoutir spedistivaseddsueBatisict ot set s
1504. A cgﬂéﬁgqg 3 qn%®k¥%m¥3¥g5ﬁ%gég ?ﬁmﬂkﬁ osed between shi el di ng

films 150 |eI I ng o] eac ot her on both sides of
each conductoﬂkﬁﬁhn@&@ﬂg S hécldddi ghectin? catde ¢heipelidey a dhflercondetatsttached

n end of shiel ded el ectri.cal .cable 2 such that at | east one
?Tu el dlﬁﬁ% ¢ tof 8¢5d 3511 g&?trqeé bve W@@ﬁfl gar&liﬂg geﬁuﬁﬁla inselategapl e ¢l p
1522 I's cRRlhasse90d, qrwcs ﬁiﬂa@eﬂleﬁ gnadglrgquﬂg 1"3§§ %e%@%secﬁé%ﬁﬁh@s e.g.,

contact el ement 1516 on circuit "board 1514, to establish a ground
connect i aonthettovesen ] JHi. &l @mﬂ)reiabketaldhw‘ize logdl 18 IQMslamdd beteregn shicldingef er ence.

method, i HEraaPRg S B g Bty R Rt oy S PR e R ana

?d hesi vel psobomgilagd cbRiuRaFE 1 30d BWarr¥iiRa g%ﬁérﬁ]lf'ﬁi £6ngle %Mn@ afill 'eﬂ‘ec]tﬁi%%r ey
acilitate termnation of the end portions of the conductors of insul ated
condict orastwisgéal of difsirentigbpair 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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20el ectrical cable 1502 to contact elenents of a termnation point, such
as, e.g., contact elenents 16 on printed circuit board 14. Shiel ded

el ectri cavocatw®@s®502 may i ncl ude one or nore ground coRGUAISEN1S/038943
described herein that may electrically contact cable clip 1522 in addition
to or instead of at |east one of shielding filnms 1508. Figs. 10a-1 Qg
illustrate an exenplary nethod of nakin%la shi el ded el ectrical cable

25ac|cor di Ml of e grovadsepducidrs 1A E2 piedvduded; in ganduck setddiddi Twe af rw,gr@n}gﬂs. "
Toa . ' ; . ' .
2 11 usu P8ORS A kRGP IS G ErBECqEE oo €

i nsul at ed condiigd. OnDbbllastetd or sxechplisy bmbadiyncatiof abdlectriedl hodmbsuch as, e.g.,

extrusion. Insulated conductors 6. may .be forned of any suitable |ength.
[ nsul at edieERAMEAD 3F S5 hal it RIS EMSTEOR oA REdg eprgtedcieut 3oy ddesir ed
301 engt h'El@tﬂEﬂ]%s‘%ﬁW?% iﬁcl%aesr@éhli%?ge(f QEARELIRAEA5EY hilesh LiBctRes|ym | ar

fashi on (not shown) e step illustrated in Fig. 10b, shieldi'ng filns 8
are for nesnductise egble clipy 822. Ghiatdddtdldcaryat catdd 1 5iyinbledésor phechlins ohgpaedtly

sui t abl e et hod uch e.d., ,continuous .wide WO

2010/ 145 FEEPETIUISIY 16/ d30b A MigsH ERSHLLE HanEISRIABE dFagh PPIYROE tmy be
for med ofinaﬁ&es&%tsabgtmiaﬁP%ﬂueﬁt}h@hﬁﬁm irfshilaf® SnBdorsN806. bRV DL ARd as
such or cut to a desired Iength and/or width. Shielding filns may "be

pr e- f or mawralisl shaeldingrfdmseps ercghsnosed arpeidigondoctonsate b . Al eorfdsivabley in t he

 noPbte. coreraee S0 s PRYER ctelhatifls 1208wl PORRSHBIL Y i ng

filnms 8 USIBYo adth dthdrioaldoth iddshadacisetmlduasdy see.1904. dadld dlipt 1529 iOElampedt t er i ng.
In the step illustrated in Fig. 10c, a plurality of insulated conductors 6,
ground coH@HAGISE a@qheéﬁma%wdng%off shigldedselggtucad calle daQR sughrthat it Isgstt ool 24
IS provi do%% of SREIR ﬂh%olgn%w'cﬂfc'aﬁg‘ééntéct%ébﬁe ai fﬁz%gﬁe rcﬁb '1222’-{%3’ 26b
havi ng a shape corresponding to a tross-sectional shape of  shielded

el ect ri calonfiginké f&@ tamandttinnolaygeural dofdrenc2Such as klgtmdtacogidmeiitorsd66n gr ound

conductors, 12, .and_shiel ding fi 8 arc,arranged accordi to the

cont gur NG Beulreaidgle 4&%@&&49@&_ SrOHR Eo P st ﬁi??f:trb‘faéxi mty
to form ngpfealshs aRPhe 2Ok @fetréi{ce."@étﬁé"clfiﬁ‘ﬁlﬁy BE EermANEH foGRL gﬁ()uﬁ@{%fér@ﬁ& bite
28 of formng rolls 26a, 26b and di sposed between formng folls 26a, 26b.

For mi ng twolg 424 shivatie msthiod| uichidinfy sohteri8g.avdding, gonpiugtmechssics! darapidggr ound
conductor 12 and bonds,.15shi el di filnms 8 to each. othe n_bot h.si des of
cach condiBedRnbaty BTG i bihe® BonabbEbEEm SR ThEy 58 PR o

faci |t atigrhiietinner thddy#abns dF thdéshdapBRE MBS ated QnALOBrsSIF0Blodkmeldbd | ms 8
around conductor sets 4 and ground conductor 12 and bondi ng shielding filns

8 t eaclrlestieat cae boihtogionest dements f ¢ tonaination peiat, suctaird ¢ gr. sartdctconduct or s
12 occur in a.sinhqgle.operati. i her, di t.S, ese.steps _nmay occur
elentlents 14 g‘é Prn(l)tﬁg _cnf_llng Qdalr%gﬁgl‘leacsi?cf %?c(e%ncaq%gblled 8%5] may él%crlucPe Nk

i n 20separ at & ‘ope [ s'shre ical cable 2

as it is rhekpesindycoh®ididngs teelibdfhertin thitenSt @grtiiddllyohateghbiaxlipi 1§221 Oe,
| ongitudinal splits 18 are forned between conductor sets 4. Splits 18 may
be for nmedhpAdiERn & erdasterdeliat least one g shickingsfikmes 2396 sui t abl e net hod, such

Shi el aing 111 st Tor DRy Bpa e RaERpieb it B PL AR Ll PG L e or
congfict i wecalingltd aB@spect 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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25i s provided around the folded shielding filns 8 using any suitable
nmethod. In the step illustrated in Fig. 10g, an outer jacket 32 is provided
around ouwweroworsiest i ve shield 30 using any suitabl e nerhodlS260ob8%as, e.(g.
extrusion. In other enbodinents, outer conductive shield 30 may be omtted
and outer jacket 32 may be provided around the fol ded shielding filns 8

30Figs. 1lla-1l1c illustrate a detail of an exenplary method of naking

shi el ded etbaipegssial. TueldmefdesRanagbe Hragd g puctuity letlmtkprsé%qimg ifi h%&u on.
Fi 11 148 - tended t
1 Pt r aboinel LR A A el PR SRR e e

duri ng t heay log pcrfgrnagittolhane tramgsveofse @hmtlal ﬁhldsgoflmdrMe ﬂbmbilhg isthep i1l ustrated
in Fig n insul ate nduc a grou conduct or 12 spaced
apart Y ﬁﬁlglwgmaéglé%rﬂeangaH%Fati%esﬁga 0. st @hﬂbﬁ%@clﬂdﬁ ﬁ%nfl Wﬁa lgre

5proyi de Ly %ﬁ&g %gyy | ayer
1218y |nq?ﬁ§pg§%g§n?ﬂﬁﬁ§%§gted ?ﬁﬁ%?Ohgﬁ?%g&??gQQﬂ% dlsgu?ﬁF§§M¥§08 gre

f or med arsocines, ﬁmdaramdngonsjmummg Iﬁﬂﬁ: stapd Igstoertindogdidet oplutbditpofind bonded
to each oth? Initial as .| confor | e adhesi ve

st i Fi g. b
| oyere” Shped e ettt Erimaineidine Rms ¢ SRPHIRD S e Bond o
of shiel Cibﬂﬂm% tbdIR416PBvRIcACERS g fé@ﬂi@fn@ﬁf@lb@a ?Qh 3§fo¥ﬁnﬂgql<>ﬁy 865 26610

conformto achi eve desired nechanical and el ectrical performance
char act ertiagtiggsshape ehifespetalinglosciressesttiambbliepe 60 thelSpé elie¢tirigall dable 2zand

H trat e eaﬁt%ZS]I u’late#)c?n cr:rt%blg gg‘(guh SI V t(?}éefﬁs %165%11elcf1 E‘Prs tQ be
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conf or mabl e adh Iay rs 161 onf or effectively be ved bet ween
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provi de ho8fuctors 12 occur in a single operation, in other embodiments, these steps may occur in
20 separate operations. Fig. 10d illustrates shielded electrical cable 2 as it is formed by
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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25manufacturability and strain and stress relief of the shielded electrical
cable. Maintaining this transition portion at a substantially constant

conf i gur avpamo(i4mbudi ng aspects such as, e.g., size, skrapaS2@n3geht ent)
along the length of the shielded electrical cable facilitates the shiel ded
el ectrical cable to have substantially uniformelectrical properties, such
as, e.g., inPedance, skew, insertion |oss, reflection, node conversion, eye
openi ng, sapailipalbtigiendabiadlnstiagnan ypmplaoidhe confameins of roripteablegdhesiag | e. g |
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according to aspects of the present invention that include a transition

portion disihedehinganrheongingyefishicddide §lms 16Meprocteds sooiorseble afledserer i ng now
to Figs. 12a- shi el ded, el ectrical cable 1702 includes a single
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Alternatively, the configuration of shielding filfrs may be simlar to
t he conf iuodattorold06fang lgieindicngdifcidrni® 1 308pshomnf ¢anfdingblc7alheaid kiycdisng fil ns

1008 sho in, Fig. 7¢c, or shieldin il 1108 .shown i ig.. 7d, for
oxanpr o 1810 it i s red Pt g Rl gb e Bes 1 D16 st to

subst ant [ e@febﬁvé}? Bé @é_i‘ﬁd\jeﬁ bvidan %Hi@[lﬁ'ﬁg ﬁFms11_76())§ agd @rma@bh@ict&qm pons 1708"
wherein shielding films 1708 are substantially parallel. In other

enbddi merrosforminbleladhesdyerlpyars 1 I0Gsplase 4wio! fiere these pregs sucpahatigraindpor ti on
i;gi"boggksgggg?gﬁg%%%}%%hﬁégagqsé%e%hEHﬁ%gq%ogncludes transition portions
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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25conductor set 1704. In other enbodi nents, shielded electrical cable 1702
may include a transition portion 1734 positioned on only one side of
conduct orweed10liA8s Transition portions 1734 are defi ne#Coyusstnombsdung fil ns
1708 and conductor set 1704 and provide a gradual transition between
concentric portion 1708 and parallel portion 1708" of shielding filns
1708. As opposed to a sharp transition, such as, e.g., aright-angle

30t r ansi tMyAtagringthis gnsittongertig) i sphganishy sepstans canfigustian aleng hertion), a

gradual t ki . : : i all .anel dal . transition,
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porti ons clettbdmapetiarfdlé dtwatiantage ah ddaht@lcdntnig chid fioB bdd conductors in the
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whi oh rmspeplicRRidngds gipecEhde i Sot MEpBine Ry o Lo IR YPTEGE 17080
and/ or NQfisyRRMEEAVE LA MBBRY dfGhd StRILctby Q8D. The configuration of
shi el ded el'ectrical cables accordi ng aspects of the present invention
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accept abl e el’ectrical “properti ctrical cables
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properties can be achieved by mnimzing the electrical inmpact of the
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to the configuration of shielding 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

19



i sol ati on between conductor sets. Careful control of the configuration of
the transition portion along the length of the shielded electrical cable
cont ri butwe 20w/@Bteai ni ng predi ctabl e el ectrical behavi oPCan$2e¢003893% ency,
which is inportant for high speed transm ssion lines so that electrical
data can be reliably transmtted, and becones nore 25i nportant when the
size of the transition ggrtion cannot be mnimzed. An electrical
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filnms 17QRindaibatng cﬁﬁ&ﬁfhﬂi&' RYiasiBR Sh@Mihializ tReFeghir® spatdb@ddéd m@nipleach
cross-sectional area 1734a may include a void portlon 1734b. Void portlons
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have a thickness Taﬁmg parallel portion 1708", and a thickness in
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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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that is greater than thickness 'ac or thickness Tap, contributes to the
strength of transition portion 1734. Careful control of the manufacturing
process amo 2btver4gmberi al characteristics of the vari ousPerarsens3syh3
shi el ded el ectrical cable 1702 may reduce variations in void portion 1734b
and the thickness of confornmable adhesive |layer 1710 in transition portion
301734, which may in turn reduce variations in the capacitance of
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is substantially the same along the | ength of conductor 1706. For exanple,
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substantially the same. Shielded electrical cable 1702 may incl ude
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wherein t tr i1l t.d C st.ant i b i sul at ed
conduct0#9§§6%aﬂ§§}%ﬁyiggﬁgh%g?ﬁé%ﬁ#ﬁggzﬂgggi#ﬁagﬁggk¥ézg§g%3%ﬂ%%?#?on 1734
may have 1d0badebadt shonginlFig., 1 2bheatosd-scclioss atdad3#anstratsition pfohii@kiBdds T.

| nsul at ed, conduct or . 1706 has_a di aneter D, dtransitio rtion 1734 may
havé a | 4l P by &rh@ﬂmﬁm@tﬁéﬁ?‘i sY %éﬁteffg% ﬁ[l%%rﬁ@r@ﬁa}erﬁ_%%gmgous
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remains within a“desired range, such as, e.g., wthin 5-10% of a target
i npedanceshicddiog filsutH8akevi@OEom. beirpsubktastjaliy\paralkzl. gi wdditibe regtihgrostich  as,

e.g., 1 mFactors control, the.confi ipon.of fransitjon portion 1734
MR S R A R M e R R R e S

manuf act Ushbﬂﬁht{h'll?(ﬂ@es@met. Perthdd EdatesmbRf adheqoy El%ﬁ/ﬁ? lbaﬁ{eﬁf Ifavé L9BRKARAT,,
non-conductive polyneric | ayers 1708b, confornmabl e adhesive |ayer 1710, and

t he2bond i8tcpedsgirie nostionr B randlaghiskness fdetsgonroomhtb42Baths ercdicnthani | ms
1708, to R Fes§ T]:wel\rllv'concentric portion 1708’. Similarly, conformable adhesive layer 1710 may
have a thickness Ty, in parallel portion 1708°, and a thickness in transition portion 1734
that is greater than thickness T, in parallel portion 1708°’. Conformable adhesive layer
1710 may represent at least 25% of cross-sectional area 1734a. The presence of
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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I n one aspect, conductor set 1704, shielding filnms 1708, and transition
portion 1734 are cooperatively configured in an inpedance controlling

rel at i onswopni0aasicapedance control ling rel ati onshi p nmeams€Tiusat10088%d3ict Or
set 1704, shielding filns 1708, and transition portion 1734 are
cooperatively configured to control the characteristic 30i npedance of the
shi el ded el ectrical cable. Figs. 13a-13b illustrate two ot her
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of the pr i i i iF i ted.-co £

20101 145100 R0) URFEY B T5425° Ha AR LRHIR RGP Rl Bned e or o

cabl e 18th sidésustesnducsormmgt E7(edahatiatlodesaatrosk8@dtionat hreal il Adat thex isubst anti al |y
paral | el |ongitudinal individually insulated conductors 1806. Two generally
parallel Her bghs $a1n}f=saq<11wge i@nﬁla@&ﬁa%ﬁoraw&énﬁor&éﬁ@m 6408%-%%0}19@%4. An
opt i onal £anfALTRRNS AARESIYE sHARE: 41:b0ul 6 10hSBrISREd BRENRSLLBI plogi N

films 1808 and 5Sbonds shielding filns 1 to each other on both sides of
conduct ormzeincli80&andinsupatiens EBdgusitionsd digb@hardes af candgetdr spei@dhthay i n a

2 T ange ety NSRRGSR 4868 e Dds I SH L E DS LB T Tna.
non- condyg tipsinBGIy IR shise |aﬁ)‘x’1% lthd [cRRBRf cERNRKEITYE Hor¥Imple ZA8Surh d¢es

i nsul ated conductors 1806. Shielding filns 1808 include concentric portions
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i ndi vidual Iy insulated conductors 1806, shielded electrical cable 1902 has
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of the present invention including two insulated conductors. These

exenpl ar yCOBAWHIFF histss] 8 e anchpiheiiiuevg nelyserglagesy P8 icomormablposi ti on and

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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30configuration of the transition portions. Shielded electrical cables 2002
(Fig. 1l4a) and 2102 (Fig. 14b) are simlar to shielded electrical cable
1802. Whewoasi/mswhi el ded el ectrical cable 1802, paral | eCcTaseeioos431808" of
shielding filns 1808 and insul ated conductors 1806 WD

2010/ 148165PCT/ US2010/ 038943 are an-anged generally in a single plane, in
shi el ded el ectrical cables 2002 and 2102, parallel portions 2008" and 2108"
of shi el diafgrmineiteri2dds shishicd phgtricabicabes | #021ae udesriciingle pendroms 52804106 ar e
arranged ;j H . . R . it i 2 and
2134 havd udbePED SilseBUENE Parafl o BRI e 8 g

t hat 5t r anso berepalyoraidlRhshi2ldd4 find 1308 4readigpopabarbimheashdaciostan8ialAy

symmetrically with respect to corr ondi ng jnsul ated conduct 2006 and
2106 and qmafylalt%%@aﬁ?lggﬁhf‘ét‘iedweéflgf& trsner ShOPBFE @ﬁ@glgé%ﬁméﬁég%@zl i s
car ef Ut | oo ROUiQlil 811k ARG Iich B By Bh SR LedhRLRELL! Rph. maRles 2002

and 2102, shielded el ectrical cables 2002 and 2102 are configured to stil
provi de aovodpttalll80hecirmngal ggpeopent b emgleline dndreffeet vedx engpivanaxial or

enbodi nent. shi el ded el ectrical cahles .acc | ng, t,0 aspect.s of t resent
Chvent | oitTeRees SE iy Siduan ARSTROLBRigapRERSe Brh 0eR

gener al | Yandn dnSdoR@h@ive lpdRencricasyer A808B CloRtiu@RE 14y Il YOMRSH &REn R atdPT €
substantially parallel [ongitudinal insulated conductors. Two generally

par al | el oohfledtetisd§06.iShiaddiag éilnip $ Psiadlude somgntriseportomdU8DSTsubstestiadlyd i ncl ude
a plurality of .concentric portions, su nti al l,y, 15conc Lic, wth at | east
oo &t 4 e e SN SRSl bRy PRI DBt STPRT B Wkadhbn The

shi el di nghfdlding fithe1$08EE aulstaatihly ?ﬂﬁl@éll Sficldéd plettiiahl daylcafR0L idgdeki on
portions defined by the shielding filnms and the conductor sets provide a

gradual ttreasiéion perions hdkpositincd OpdeH: Hide b spriustns sainld O at saghainelade a

portions the: shi I f ; r i LOR: nar.t i {1t 1 oned
b bot h o eise g aLERE ARt WhERin BP SR OB R IR AP ARl 2B
20cabl e mhysinncilonetha lagnibohaindoctonf1806eF@rexample, thendmaif@ross-at&iohdl04,

wher ei n insul d conductor, 17 is effectively arranged in a coaxial or
si nbiee e ritic 164 ’é‘%?’?’%(ﬂ&@ﬁ%‘t?og/aﬁﬁer&@n hofgrt 18R droseceions 4,

wher ei n i psiligbed, cQpoldatals (k86 aha nah{if6t by&bis mmgﬁ%siamiahf Wi naxi al
or differential pair cable arrangenent. The conductor sets, shielding filns

and t r angil¢ital. fbistdoofiguraagn bierasvpenattions|1$34 on ipgeviéda therateristpedance
oG T R CET Y WL S AREE T I
accor di NGein@indSiiEa S cited BN EEFORL .5 NWEMIH 210%FdfGStargdBpk@dnceVabre
20 over a given length, such as, e.g., 1 m. In addition, this configuration of transition portions
1834 may minimize skew of the two conductors 1806 along at least a portion of their
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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17b and 20a-20f illustrate several exenplary enbodi nents of a parallel
portion of a shielded electrical cable according to aspects of the present

i nvent i orwwORbgg14865a- 20f are 30specifically intended toPCriusgstwass4exanpl es
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 froman adjacent conductor set 8%, to mnimze
crosst al lerpairiesa sengplpoincy uga e mp@z@féﬁ@swahcaalﬂsa@ and3dH¥uct or sets,

Figs. 15 ataﬁféhﬁ&ﬂ?&éé’odz%@g&nd 10%*’%@%1&9@6@%1%%08%98 bﬁé’é‘%{‘i&sﬁ&te&he shi el ded

electric mnimze € romagneti ¢ rad I on escape from
t he shi el@aducbdbredOb aad 2Hmbirea1amgedhmdllﬁ‘emt plaaest Asragnet, tanditibrepdreiornce

from ext ernal C 19 and 2Qa-200. In both cases, t.he paralle
portion .aﬂigﬂ@eh%ﬁ Jd%gr%wgl«ﬂn@&ﬁ cgutigyratiqn: Ser feasqns diqlyding hat

e! ecyri Catlran'si%lgh ?Bftﬁ))'ﬂs pliz dalytel fl%4'a?&{)6§qjtﬁ)1fé8§§bﬂn%ll wm%{nctagfm;r?%p%%tng

films, high diefectric constant erial between e shi el
ground candoctsposdingatsuhddecodiln@arts 2006 amdi? F#cindeh®@dhe cqrdigumblnnaxﬁt with at

| east one of. the shieldi fil ext ended nce, bet wee ent
conduct o aitin ppier e Bibiel et iuly il i ha Rt Bl R

i nterm t t@riaPBIR& 200D ahBe 16Mistlcticd @ 1detd daB cdbieseDOD afd hen2 gt cesfiduredRei t her
| ongi tudinal ly, transversely, or both, and conductive adhesive, to nanme a

feM/ I n oﬁ@lﬁ@ﬁé@@ﬂﬁmﬂwaﬁ#wnémlp@m@mmﬁ of t he shleldlng films is deflned as

tion of th |eId| t i a conduct ar S8
P B s Sa, O vERiEE Pt o RO bR R e PO BonsB R
2204 eaCthlilmbwﬂt g echtish imulngé aphiralitl wf pacad h}&drt &c@lﬂgubﬂghtm@kam ssul at ed
conductors 2206, and two 15generally parallel shielding filns 2208 di sposed

around caiaciellpin saipglepioe. Exhi conducigr i Inglidooom orpegdubssartially epraiel t i ons
2208" whg g%g‘dﬁm flsiaf ¢ ghh&’f e 2380 8k &rat}ﬁ%&ﬁ&ﬁ ktﬁ%m@%&% a'reehls%ﬁgaa' | el

portions positione etmee conduct or se are contigured to
el ect ri carbynd thotatdacoopets amcbmchlelb a pﬂﬁ@l‘ﬂtyfolf @mmatm oitiers. subsnarﬁfallgl ded

electrical cable ZE aII portions of hlegqr il 2208 and
i nst? at eFOREHSICYH %zg@napé G&P%ﬁﬁ‘&é&n‘g ity of parade vgfea%
In Figs. tﬁépmela{ﬁ Eﬁlﬂﬁ‘lr@iu%%ﬁﬁé@ Gpaqateh%gﬁl%uy BELMESTor PR GRNIMRE Py SET S

2304, each 1 ncluding one |ongitudi i nsul ated conductor 2306, and two
generalIyh@dndﬂhgﬁﬂmhwaddun@mﬂwﬂm&wﬁaﬁewdﬁammabulEMEUNMIEOWHm¢h®r sets

2304. Shleldl f|| i nc ar al.l el S 08" wherein.

hi el di ngONFITHEe POHRTSITE B BEELTORTy Sharatfigtine Bl T8 ragaion SHEI08S 230"
posi ti onqﬁa Eb;%&it%%ﬂ' 0f OBAUSGAR O S8hScodd o P%@@fcdrﬂ;lwé aflc tcRb@slctdical | y

i sol ate conductor sets 2304 from each other. In shielded electrical cable

23020 parcableénamﬁlwi@ h @omhtmat'iompf @Y} BaerA gomducmr set8 0804 rvehergin insatagad
conduct Orc%ngucqgr P08 8L gel %%ngr 1I | yco|a>r(]1a or sn{]ggl’e encped RIS 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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In Figs. 15c, shielded electrical cable 2402 includes two conductor sets
2404, each 30i ncluding two substantially parallel |ongitudinal insulated
conduct orw024061488d two general ly parallel shielding fiPCRES2¢10838%3Fposed
around conductor sets 2404. Shielding filns 2408 include parallel portions
2408" wherein shielding filns 2408 are substantially WO

2010/ 148165PCT/ US2010/ 038943 parallel. Parallel portions 2408" positioned
in bet weeMiasendeatwitorsetss Fizaolhagkds aadhpi-dagler fram deestarna gnyijonmstt of e

duct 402,
Conauet oS8l BF L ERTIERIRL 1l AN ShAGALR SSAELFRLafeRbR F40%
2406 are sarerlc&rdgaeattmcml datié atcbminlmmredaa;troﬁiagndﬁogntetfeﬁaace fbinedxdedalabecty,i cal

cabl e 2502 i || el portion 08" wherein hleldlng 2508
arc spacengSa é 93%295 ?Else% kheanagplicd Peitiopgnayspg! u § vgious N&CLW&% ng

shi e3 di ngd b, & tgﬁﬁz@%eelé%'tﬁc%ﬁsoﬁltlgﬁtﬁﬂ ﬁngquﬁ&h@é:élo Bh‘ﬁﬂ%ﬂéf*t}{ al ong

their seam i1ncreases the strength of pa portio 2508 hIS is an
advant agesh@dng ﬁhne Ihgghddi eleetcic chesdnt ozitéred boiwerce the sthaell@ng Yidhy, gjrdrunrd and

fragile shi iI may fractur . crack 10 n cturing if
forded t oo e melR TR o ot e e B UL DR PR Bt
Spaci ng qnﬁﬁt@§8k§h@m&&céb&%&m?@@%mﬂ@ymﬂﬁbﬁkkm§&%§§Eﬁﬂ%a&§%&ﬁ%@nadlacent
conductor sets if effective means are not used to reduce the crosstalk

pot ent i aladj a(gemteaoadwor setvelngdrandtienit centaciod thﬁes@médlng ﬁim@tOd@Chuﬁter d@ecrﬂcynt ai ned
to @e gen e co ductor set,s not erm

an W aconbeaandhERul bR FROOE il SRt u e b BS Fubaimen ey n%%e o

this is @@?é&\hqﬁrzﬂ}él pbﬁ‘bhdﬂfﬂ@ shidldivg Einas ReteBinédid ancbrtm@dam@@hiaﬁﬁ
shielding filnms 2508. This nmay be acconplished by spacing apart s |eId|ng
filns 2508matthat|ioae ceresingm ¢qpdugtar $he enbodi nent, shielding filns 2508 are

spaced apart Iti}é rl:ﬁ%53%z£ Qﬁ]%lhd%ﬁ%}étctrf%t ﬂ&b@“%ié)r@a#{lu&e% b BRfuctRSak 294

paral | el port e resulting ¢ erls I'C I mpedance getmee
shieldingnﬂh&ngv@5@ﬁmnmyabﬁpMﬁHSleﬁMdﬁhbm@dﬁ&dGbmkwuﬁﬂamﬁihh@bm@sult|ng

oneT ol PBAEl PEI B o SRR S TIHERT £4 CAHeSBESR ess | han
about 0. 13, fimbR iRNRle | §&Rbns S1vge!l W B8infsh eﬁngﬁﬁﬁs BI0R a%@ﬁﬁﬁfinﬂawt by a

separation nmedium The separation nedium may | nclude conformbl e adhHesi ve
| ayer 25X@rallch Paredlcbpdrodnn2308; fdseionepar Etwom cvadiaton feiss2244 diredadignied

constent o ik Sl b ZTL AR eI bah eI SER e e
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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t her eby decreasing the crosstalk (increasing the electrical isolation)

bet ween adj acent conductor sets. Shielding filns 2508 may nake direct

el ectri cavocorwiasteswi t h each other in at | east one | ocarcomnsediopasvas | el
portion 2508". Shielding filnms 2508 may be forced together in selective

| ocations as suitable for the intended application such that 30conformable
adhesi ve layer 2510 conforns around these |ocations. This can be done,

e.g., w tmralehRatadicheertioaol40fainostionsd By batvedimongu¢iensctsott04ere gafigued

P el 1 nc 0 B0 3B, Lot UG5, HEORAR0EH TN 5 Bt oo
enbodi mert402] feealkd partidhs 0408 eol shinldiny fihas 24@Cind iaallityd cantiuid 2406tane enabl e

direct el ectri(f,al .qcont act between shielding filns 2508. In Fig. 16b,
shi el ded %7288%¢ indiffereailancs602 i ncl udes a parall el portion 2608" including

a | ongi tudi naly,g50upd s‘ﬁ%cﬁéglcélé&riga@\]:aaolgb ﬁ@ﬂld@ﬁeé }é\%ﬁl?eé??}t\;ﬁéndﬁ@g”fi | ms 2608.

5G ound conductor 2612 nmakes 1 ndirect electrica th both
shi el di ngvliaréinshi2Big: filBrolid acosydoued grart2 SaRitmapag shelibg filmohsWer.e., not

i npedance with. r e t hi el di.ng, fil s 2608. |n _.othe nbodi ment s, wound
conduct oS BEN IR NERE o PaREceliR hlFTEEH CBMaEtPRHATO SIS TG OB | east
one of tNBcreiNes i si8ngth lofpardBOGortiordt 508€aThisq8 h ARGATabOBy&fshRadAl | el

portion 2608". In one enbodi ment, shielded el ectrical cable 2602 includes a

conf or mabilectri@h dddes whertiayelatipdy thinpspbeats theel divedilohimay diastre ot ereck2608 and

con{' gure . east an

to provide coptroll.ed separatijon.of at of shi el di ng
oI 956 GhrinR pR B GaR Ry F RSB SR e SBRIn 80 Alor Rt
conf or mabkemasiheFigkatt 3R IdiRSA RN NBED/ A AY0Fer kit rENs IR bdtek adchat al | ows
ground conductor 2612 to nake direct or indirect electrical contact with at
| east oneoBfuder sstsdf pfgeative meapsug nphused (te Eadugethe seestabinroteniab Fangmily. f or

the i nt ended 15apnhiGALEOR: fLils RS ERANIRND 1 AL AUAT. EOBAHELBRREF2 TRy

i ncl ude surface asperities of a ormabl e wre,~suc ag, g., a stranded
Wi re, to sptsavidaet pdrimstteiontimpinge dneh edjacét @bndieriract bt wedpdigiatind
conductor_ 2612 and.at | east. one of shielding fil 2608, . In Fig. 16c,
shi & ded HPeeE(sd ediE agpi tglszsre%l?vr?é|b@fd>égw§mgarlaw|ngraﬁts¥l§ticdﬁlp2§w i ncl udi ng
a | ongi t ygdipal, sﬁ{e@diﬂgﬁﬁﬁi‘mt. ?his%ﬂ%%@dc%@ﬁ?ﬁ&eﬁ%‘éﬁ&@n gl s‘ﬂiéi'&n%ﬁ'h% 21708.
20G ound conductor 2712 makes direct electrical Contact wth both shielding
filns 270808 at close proximity. I 6uk ersbodeindetdsle¢lduigrfiloal250é bicsp2@d2pam Ol lekes a

paral o Bor Liapn 3208, MUSLaln oLt 09, LR, 2200 ke ety o ect 1 co
el enent 2844 cteloimdgicd it c@lcBiRAtshRE Ay TRYs 230%| HAEL AlcsPMEN U @5 Mhted Vi a
or channel, a conductive filled via or channel, ‘or a conductive
20 and the resulting crosstalk between adjacent conductor sets may be less than about -25 dB.
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

26



25adhesi ve, to nane a few. In Fig. 16e, shielded electrical cable
2902 includes a parallel portion 2908" including an opening 2936 in at

| east onewbceosvi4eresof parallel portion 2908". In other WwoTAS20104A8%843 e
portion 2908" is discontinuous. Opening 2936 may include a hole, a
perforation, a slit, and any other suitable el enent. Opening 2936 provides
at | east sone 30l evel of physical separation, which contributes to the

el ect ri cambodaneti tha sppaFqtionagrdem srayderdeatieal lysendustiveo bpgrablelirecher eases at

| east the . MONNEE i d electrical WO
2010/ 1481%‘%%@? @%&f%ﬁ%@égbﬁ%kﬁ% %1%8’}05% Thi s separation may be
di scont i nuous IalFagnd 6bhshidlénigtlbetotal paslalb@l inphidts © paraBEGorticarbOddy be

di sconti nuous, across the width of parall|el portion 2908". In_Fig. 16f,
shi el ded I@Fléilpg iaé%}rgl%lémaég@e@wwmagél%dlﬁ%ﬂsaé L@Weﬁ%ﬁhwﬂéﬁlg@a@% erein at

| eass one;Qfind PbiiufioRdeid MdResIABRch BbdidBS oRtall Gk bé&%ﬁiélcﬂnghhhse@édg one
| el 3008 In oth d at lea

| ocati on 5of parallel portion . er words, t one of
shi el di ngGrouhdrsor3O®T 261 Hhascdntvi ut oais-zeBri epkd 3108 8 itharyspiepictb sbieldnghblngs  a

perforati lit, .and any other suitahle,el enent. .Break 3038 provides at
enst sordthelainseyig e iy eSupdkatdislo! 2607 815 SoRt B aan e peiical
el ectri caloniatOlvah hORaNORE OF MRERIdREg RRA08lin ROIhdt @R RRAGBon rdlREr eases at
| east the lateral fl exibi Il;ﬂ{%uof shi el ded el ectrical cable 3002. This

separ at i qorimen2aG88° dinsersran ent] ghaeldebeledtricad webla26Bginchules e nepthrmagble

par al | el rtion 3 ", q.and be di scontinu across the w dth of
Parit ) o BBRTSRvgRd 0 aisBBtd YRRl AAREIRY S0tk SRR elbF b RsDl ¢ 5 102

i ncl udes @npanal dthraﬁ@ﬂi bf aNea3LOE oftshldihg fiphe2E0M M gobdidaonthictér F6akdrd
configuration. Al other things being equal, a piecew se planar parallel
portion HA§ 3Pk dls areaa&:fthawongwrmahlet%iaﬁﬁlae lay r?éﬁo;baq} anPeniiein thigkngstvi ng
t he sane i 1 I : i f rtion is
mich” gr edl A PHS B Uofiltror 2612 REnBES Whor - ol clRyuRal Bl o

char act erlest be ofighédding &lme 3608 9, schshiivhlocaiting hbsitieablct for theentehdxdt r i cal

i solation performance of the parallel portion._ 1In one enbadinent,. a
cha}ict erdpgligation [FEDOgmgnt.aroyylgongugter % 2ennsineide pedace FSRRSIIES or

el ectrical 4drsiladld e, shibh ng%.ge,mq{lmw_e,naﬁ@de thRUh oM 21 A%ric2f shi el ded
el ectrical cable 3102 has an-actual 20 wdth to m ninum spacing ratio of at

| east 5. dontaohlectendnogionmmshtqndpetoalé Bl andat {dastror@ t8hicidsngofileas2608. and t her eby

i ncreases at l|least the.l ral flexihilLity. of shield el ectyj.cal cable
3102, Paral | ellh gk LPORNHR eRye R ST ol B Sy hRep i oy Tofer suit abl e
confi gur ghél@fing a longituBRBfaPEIOURG coRMYCloP 271 D&ispdsédbditiRen OIhRY filgxeTPRAr Y
enbodi mrent of a parallel portion of a shielded electrical cable according

to #h aspeeungfondyetop2ébmekesliesat ¢lerirical comtapt with beth shicldarg bingiedV 081 ect ri cal
cabl e 3202 i ngl ydes chwe,; ggnenalil v Rasabked indfilas! L0 JoMon 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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3208 include a parallel portion 3208" wherein shielding filnms 3208 are
substantially parallel. Shielding filns 3208 i nclude a non-conductive

pol ymer i cwbaymw148@88b, a conductive | ayer 3208a di spose@Corusean/ssmsiuct i ve
polymeric |ayer 3208b, and a stop |ayer 3208d di sposed on conductive | ayer
3208a. A conformabl e adhesive | ayer 3210 is 30di sposed on stop | ayer 3208d.
Paral l el portion 3208" includes a |ongitudi nal ground conductor 3212

di sposed d8blewO8A. BHs sdpdratign mdyrhs Bsogtinugus glensdenidnethof paailol nesters i ndi r ect

el ectric iV g@g i el g filnms 3208.
This WO %%fg/1%@@%%%%%&%@%%@8&%&%&?&%¥ﬁ&?¥g lﬁﬁ égggegggntact i s enabl ed
by a controlIdﬂIﬁgpafahmhﬁd@kmﬁﬂmﬁuﬂﬂeMﬁﬁhaﬂadaﬁﬁ@ﬁﬂkﬁpdﬂgmdmﬂﬂ”conductor

3212 provi ded by stop | yer 32 | n on p layer 3208d is a
non- cond KRS8 %%?PW@PP sighdane fi f%mbs SORB e %SF E%%%lw easglﬂnee%@f@mm

pressure |eh ﬂdleﬂ#&'@loﬁ 0018€Gh bR cPHBRR, HIBAVGHd (Yfesh e‘?diﬁg ﬁlrﬁgg’(ﬁf"& koget her and
force 5confornma 321

esive layers 3210 to conform around ground conduct or
3212 ( Fi dliscohyuouBeidials 803 mpy Irejiele a3@08d pdrfelsatmo,t a gdodndramy athdr sa@stblainder

t he sane ondlt S revents direc cont act t we round
Conduct or s AR A0HbBr RUEH Byl roraSliatl SR arg ey et e

thi cknessg mlédtﬁ&a@@gonat@nq;eﬁ@ﬁﬁéﬂc@%f9£raﬁé1q)@ni&ﬁ/ﬁr088?aﬁaacﬂndf@asem 188t et ed to
achieve a target characteristic inpedance. In one enbodi nent, a
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embodi ment BF & °&hii é’fl% sTEerP (%)Btll of %n ¥ asp('élg'l1 o1 > he
pr esent nﬁyamﬁh@ﬂpm&hﬂqbdﬁﬂlgkgctr|caI cable 3302 |ncludes two generally
parall el shielding filns 3308 disposed around spaced apart conductor sets

3304. Shi el di A8 Hig 11/ Sadded eﬁ@qt%?é cpie a1 Peinchdes ¢ prralldyognonHd8eithat is
hi el d 1 | L. Parall 308"
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cable 3302 to ed in ny uit abl e conf.i gurati on, h as, e.g., a
cont? gur dtPigHe Wa@tﬁ theetd S of & PRiREPRttl & r{l%félegreaéer ibie@pa%'%%;) In
one embodjchpat, thd Elﬁelhﬁltgqlﬁfs io%%él&kalc'térﬁéﬁ@imﬂ?&faﬁ&é I%Eulﬁocvhlcﬁ%nt%fbg%s thS
enabl ed by shielding f Oincluding two or nore relatively thi

i ndi vi dughe tlagteicsl. 1sdtatlmerrﬁmmamd@e)f ithnet Iwgatlletl yogifont mese cnrbdidimainad | ayer s in

particul ar._under .bendi,n ndi t.i o i S ferred,that. the bonds between
Phem r ermt EiR S e g dmp ot 0 Qs Rk Theppt shetissbso i dn o
M ni mum tdhe Chiveaimt, JaaR1 p&rébn 3bgart o@slﬁé‘ldé%le@lﬂé'altcﬁlﬁeQQ@h&sta&ﬁdwialﬂ bet ween
individual |ayers is at least 17.86 g/mm (1 | bs/inch) after thernal

expdsur esvidtly ﬁOﬁgmpnw@éB@qmggra@p ofigelecag 5| ln @mﬁnﬁpﬁémnt pqralleé poeioa3iles’al to
the electric r%%ﬁ%?cr?afsgsa at%eas? {hﬁ?gergr g?)flé 11 Bb de% e?ec% ca(ihga%:iet 0

1S
aspect of Pﬁe prese ven n for I ons

appr oxi nmey1eb yPdriieel @aﬂﬁ)ns?ilﬂ&”m&ﬁﬂ@%m Paiah uﬁz!tr@&&h@fsuﬁalﬂ@ oehfuedtionet . Any
di mensi onal changes or inbal ances may produce inbal ances in capacitance and
i nduct ance al dWJCHE noR{g RS0l 73-heb, ﬁ&? P @empdary cepodmpngof yparghldl nay cause

' rrpedancebogﬂl&j & LG8 AU e RBvle 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

28



30l ength of the parallel portion and inpedance inbal ances between adjacent

conductor sets. At least for these reasons, control of the spacing between

t he shi elwpreg10fi4Bres may be WO 2010/ 148165PCT/ US2010/ 03894¢3/Usesionssd43 | n one

enbodi ment, the shielding filnms on both sides of a conductor set are spaced
apart wi thin about 0.05 nmm of each other. In Fig. 19, shielded

el ectrical cable 3402 includes two conductor sets 3404, each including two

subst ant iladirset plsetaicpledonfaghigicneliehBy 2 coritolled sepaceimiiconductyo &rycrn ) dewo
5 | | Ll t
SoSer 2 TR LT SA0 8 ERSTEH AL et

rncl ara portlons
shi el di ngB20Rd issa ﬁﬁﬁ&rﬂnmmﬁnﬁyﬁﬂta lawryApaJmalzﬂ &l Figldral1l78) anpsitdrhains 3408
positioned at or ear an edge of SQ£§Ided elggéélcal cabl e 3402 are
conf i gur ¥esBredFigef (dapiey 19 SERERN YRV TP SN OBALET HH SRCE he ext er naI

envi £ onned fornlb 8 AL GRA G863 f(l HFonfRR a‘?oﬁflioéoutﬂiacro‘llllll&l)r PORLE

shielding films 103408 and insul ated conductors 3406 arc arran e eneraIIy
in a sindgbeapicanw. layer 320§d d@Baot sdvifetnd edcadt @oderitbatanmaduindit®B At preed¢misles a

parall el porti.o erein shiel di fi 3508 ar a

bar ol | oi BortiIErigEsaman Bebre drinsopdiupt L2 a3 ehei-SxdBISERB b eu above
and ill U%h{e@dlﬁgﬁlrﬁs 5203, ThS thickBSy aﬁﬂsdleﬂ@étﬁbb eﬂfé&bfﬁ@p 2:508320%1 AVshd | oned
in between conductor sets, parallel portion g is positioned at or near

an 15edgesek§>f:tedm a¢hiext actpregst ehaéwtertsaburepeﬁoge In one emberimicyt, a 2bdracteisitisl ded

ele r|cal nel.u i ncluding a

ondl ¢ ua RGeS SR CoiRe et a7 iR B el ke Rl Miont ai gt P 3608,
Par al I el portimp ¥608strdt& dhbthict @Eerﬂiﬂat@%hﬁlohﬁhetﬁ@fﬁ kigibld2@ OB ctrideis@biched above
and illustrated in Fig. 16b. \Wereas arallel(ggrtion 2608" is positioned

in bet weaiceigiige parsisst &f thopapm imention Hhiddeddetrical safle s wrbdent or
hi el ded
e SOl Db AR REE FLAe BR3P srpcet AP ARy S ! de

| ongi t udi33aH. @ﬁdﬂﬂ@fﬁﬁﬂ@GO$ﬁmhﬁExﬁnﬁkspmﬁeﬁﬁhEBWBQMXahmbkdhmgﬁﬁmdﬁ%ﬁB?OB
Paral |l el portion 3 08" | ar fo rtion 2708" descri bed above
and 3 | | ugks HOEEis Weaﬂ@l l|gh apaiegs 82(5 leslcogﬁw P bergigrallydepbaiani oned

i n bet weep LANGUAIQKL: ﬁ?t ?hm@é@fal ﬁ&hﬁlhtyﬁ&ﬂ’ Ila!réllbl Bé¥ns B%@Oélableg@ﬁi‘éld%li or
near an edge of shiel ded el ectrical I'n 20d, shi el ded
el ectri callcatradl ea‘t%@i()z tndJIeLfdblsdal quazrwhthlelb Cpnﬁguratmna&w asmhgl; ei n shi el di ng

means, - suoh g ieh [ECCadanR IEuRERAE et B lod e @ilin $8s ™y
i ncl ude ahe lateral ﬂex1b1l1ty of parallel portions 3308’ is enabled by shielding films 3308

20 including two or more relatively thin individual layers. To warrant the integrity of these
individual layers in particular under bending conditions, it is preferred that the bonds
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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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 WO 2010/ 148165PCT/ US2010/ 038943 in

bet ween conductor sets, parallel portion 3808" is positioned at or near an
edge of shiel ded electrlcal cabl e 3802. In . 20e, shiel ded

el ect ri calesiethlongpbediaritdths shickhngfijnay orpbpthisisigs Qg@eﬂndﬂlﬁt&f s§terpi ecewi se

pl anar in, [ P | portion 3908" is simlar to

par al | el %%grkgggwgﬁgg&gggg%rl 5 g%géggand illustrated in Fig. 16g.

Wher eas par al llelFigdst stoelddl€l8Ctrica cpblsi3tDd ethden twhetmriantoe snslBeiorachet s,
paral l el .portion 3908" is pOSI ned I near, an, edge shi el ded

el ectri cahcl eélﬁg &waggpptantially para leﬁ ugma @ﬁulageﬁ.cev%epréﬁ%&t AREAYO cabl e 4002

i ncl yides na%n;lhaﬁ 1elm{et1a19§ﬁﬁ99§2iogtAlgﬁosbéalahﬁ&éaﬂdg@topk&wozf RuRIdHg ved

configuration a positioned at or an edge of shielded 10el ectri cal
cabl e 4008msA46% n@ﬂldiecpaeillebpcurtlonﬂ 340801 ehacioshdidigg ﬁbnmﬂ%sapembstahtlaltge
present in |on i.ncl at | east one Iongltudl a ound ctor,
o or act et EAr T iR KR SR i ot e e el RE BBl SRRGefRAREE L !t he
ground C%@Q%I«@donﬁ%ﬁfédttw@le%@ d@isbbéta%héhét@ﬂ seii U didg tHel dxb@n4ll sposed
around the ground conduct or the electrical article. In this

15conf i gumatrpementt neshithdeas) Qil@qbrgcaﬂ p¢bi<s3<éﬁ1?dpglraﬂalrm>r%@r$c&4@8 j1of alrigldgnfilimgur ed t o
ele ric olate the elec ticle. The.groun onduct or may

ext bha bey ok andisfthled ARG e R BhbR! Sng DR idh SHRG FRRe: r gt or
term nation ofinthie 2@51 ol ld gaige ] it e cﬂﬂe 3502 imuiutadd paramkdlpvsrtdmajsosont act

el ement of any suitable termination poi nt, such as, ., a.contact el ement

on a pri rivksacipishiglding Blaay I 0§raraspagedinart Bwall%lmrtm359|8 ah sigpike o paalicl
connect or |%9ﬁgg%,| r & is
needed fdI" & cabl e (%O%Jg%e?l?g??éo%ndaﬂlhé fgé%(ﬁq Pq? gﬁg \\/K\Aﬁlt ﬁeg ﬁ%{%@ﬁﬁ%ﬂﬁ%ﬁ%@ ilns,
conpl ete 1apo@ﬂ1@®tir1mbatgmeﬁ condrioir estsirparalcl pdreiorB6CR’! isqmisitivntd atl g nedihm

el ectrical y i.nclude at |east one |ongitudinal conductor, at

| ea onédgﬁﬂ ﬂE@ggpgégnPﬂé?ﬁ@ﬁﬁé ‘one or nore substantially paralle

| ongi tudi nal ipgy %sdshqa&%w&&ﬁéal céblEh@(ﬁ &lcﬁldegwaﬁﬁelgjoh%ﬂ je0s0r any ot her
suitabl e 25electrical article which electrical 1solation Is desired.

Fi gs. Zlandu&bgmﬂbm§MMHmbgmmndemehﬂhaﬁQﬂbmmmmﬁmbﬁvﬁemﬂnédumfﬁhmébd&d
electric

t 1 ded
Chbr e u1dbmiRpGER E08 brimd wparieLon 260t e AEIRSE aF AETHE na
ground CQHMU@B Swhdikds ﬁ)éﬁfﬁ]ﬂ&lpﬁﬁld’n' %0k’ a§ ﬁd)s@ﬂl&leé 14 0cthesh tdfinedr 5’@§ ween and

extending in substantially the sane direction as ground conduct ors 4112,
and2@ wo 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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30generally parallel shielding filns 4108 di sposed around ground conductors
4112 and electrical article 4140. Electrical article 4140 includes three
conduct orweebn/Us8B4. Each conductor set 4104 includes twOTASRGABKIMAI |y
paral | el |ongitudinal insulated conductors WO 2010/ 148165PCT/ US2010/ 038943
4106. Ground conductors 4112 make indirect electrical contact with both
shielding filns 4108. G ound conductors 4112 have a | ow but non-zero

i mpedancénReteen sapbietor sefs atird |l porgion BRRY uoBitionad aft HracaicHARsgE ®Ent s,

gr ound cq@g%&%gﬁ Q%}%gg?ggﬁpke direct or indirect electrical contact with

t s . .
at | east one of %H% S ding films 4108 in at | east one 5l ocation of

shi el ding fil na Hd Q@8e, dhivldule:] antied caras90Sinckiddedpahibd tpottml 390861tkat4d 02

i ncludes a conformabl e hesi ve | ayer 4110 di spo Jbetween shieldjng filns
4108 and WETHIFPIERT & ﬂfﬁ@edﬁqﬂﬁgu@ 0% Raaaj”@éewwﬁ& 2}% Sﬂaﬁw t@ipa@éle’of gr ound

CONCKICT OF\ 3yl 21 o%gdde‘é&@&ehraibsf?’é atﬁlrﬁl-h&%a?%dgiﬁzfq 1RNHate Ebgrtaﬁgggﬁdéﬁsl'o%yﬂ

4110 is configured to provide contro separdation o st one of

shi el di ngs podinened it Betaween gomlmthr setpcdaciliet portidd 3908 Olsrpostiened gewincartdni s
means t hat, copf,.or |.e adhesj v yer 4110 has a non-uniformthickness that
al | ows gﬁ@ﬁﬁapﬁﬂﬂ3§£@8?§0§f& eggbﬁake direct or indirect electrical contact
with at |east 191y o0f Shicklcdich@tridal BbI44QR ihBlu8& £F4rh%e pbARAUOOS'S tiRS is
suitable for the 1ntended ggpllcatlon. I n one enbodi nent, ground conductors

4112 may nigrshisgeplangr frae eursepeonitgueationand pdsfionadeds beneir ee cdgaefishaddede. g., a
stranded Tﬁre tq) royj de this controlled electrical 15contact between
ssudebr it

gr ounhd coné@% 0 "and at | east one of shielding filnms 4108. In one

enbodi ment, sha ehidided cletirizal AbR&casEirpRaas ds@Res thYredetiimioRtioh &RGCI Ng i n
at | east one location of shielding filnms 4108, and ground conductors 4112

have a t HhglRéeadcashare foggigrdinal ground sAnduséornihelpgied paislagrtending He
o S -T A ; |
201 Epy i thOhelq g RO BNGE HRMEKIT R Rlo d RSV RABEDY \°: part

subst ant ishldiding &itrasd digposed agiuhd dicnabugt @unddctooadixbt ofestridzllRticlaninghigct ri ca
article 4240 positioned hetween and extendjng in suhstantially the sane

dir &ti orpoag_gwgﬁts%ahecﬁﬂﬂg%gﬁ@s 459 BTouR) FORhS g AP BT YR glieftéllca@hi el di ng
films 42(1§>1§'ﬂe%19é)a€éirié‘a[l‘a1’tl{h‘ﬂe.qrhlg%ﬂﬂm%l%ﬂ&lfcft&rrﬁaﬁ&%&l oftd &At4sk 6Rd okl Cl e

4240. Shielded electrical cable 4202 is siml'ar to shielded electrical
cabl e 254b02ofihs chickler: Aoy e.garior tetnhinstioradfale smelding. filhk taanyierabks i n

shi el ded .el,.ectrj cal ble 4102, electrical .arti.cle 4140 includes, three
conduct ordai Dl E MNP RS S DR FA RSP Baf bt F P Rdngi t udi nal
i nsul at ed:|&HAH BE aGirmt IR uit bBaditr@h R R PEInidcE 8f arf @BétAcAZBRnccRIrect ri cal
article 4240 includes a flexible printed circuit including three conductor

set 30 424 Benghrply, omdy # [imited number efigsodngkcoaductesassecdrk fqrREXT) i sol ati on

bet ween tcvé?lstfalgclti(a)‘ﬁ,earfltd 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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conductor sets of a conventional electrical cable wherein the conductor
sets are conpletely isolated, i.e., have no common ground (Sanple 1), and
bet ween two 2aty@swnt conductor sets of shiel ded el ectri ear/usamoa3P22
illustrated in Fig. | 5a wherein shielding filns 2208 arc spaced apart by
about 0.025 nm (Sanple 2), both having a cable |l ength of about 3 m The
test nethod for creating this data is well known in the art. The data was
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conventional electrical cables. In exenplary enbodi nents descri bed above,
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contict ornnt rerh MR ErE b ARl the O A Bh P Rabr e oy

i ncl ude ahikigk ehas bil@«lzﬁ%tﬁgnd toructbelvaInbag emko iractohiimlidteckledteed] cbeatt cabl e
including a single shielding fil nl:‘? conpared to a shielded electrical cable
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an incre NN I L big) Ly, WY se of
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reduce the proximty effect therepy decgreasing signal. atfenuation. Figs.
23- Mo i|qoa§ftr t‘éewrpmf&%@@ﬁtmsa 152@}%@85#%% %Oé&léjé@ﬁifﬁmgag&&%ﬁgefl?i cal
cabl e ?‘C(‘e%tﬂidﬁﬁeﬁtosh%‘i@iﬁg&ﬁms)ﬁléé“@re@g&%@@gaﬂt By & iih@Murh BGIcHE RSt Rasidpg! e
shielding film 2bReferring nowto Fig. 23, shielded electrical cable 4302

i ncl udes loewbios pé sladldapafilimscid A8 Lrid@rogst @nd@0drsadn d2 hawi sificknsdsitkdtds ng fil m
4308. Each conductor .set 4304.i ncl udes i ngl e .l.qngi t,udi n i nsul at ed
Sonduct ot SgaRT iRt Sein e Gadutrd v angulisall S 2t

singl e pliarenapdr RES @eh a¥&ltY.028 mmcoaxi al or single ended cable
arrangenent. Shielding film4308 includes parallel portions 4308" extending

fr o bot h si dds Fad. 2d hcthicddedcderduien! 6able 4201moldeparaspaedd gngrttsubsiantdgs"

cooper atiyvel efin ener al | | shi el di fil Shi.el di film 4308
Furtner MGIAEEU RS SERT Sy The Ml ble ap R Bblied by

conduct orang@ktcAdé in EeBtantioNethe Rt dABct#BAAB groundrohdwless d2tpnaeniéi ¢ WO
2010/ 148165PCT/ US2010/ 038943 portion 4308 substantially concentric with
con- esporiéneigliz pralielsbiclding §ImshIQs ¢ipnaged piopnd gangd gendygess 4212cmduct i ve

| ayer 4308304 &N OGUGE YR %lyc% |B0b Y EhidSR el LA G daY Egli2Y 7
4308a faces | nsul at ezg'f conduct or sc%g 6. %hélpekgyeﬁ éﬁect r }eccgta cabl e g%dg
fur2her i410Rddesibadh alpieiandallusateddoAdyCl a. Weheassrinahicfded rledB84B1 cdb&r rier film
4346 i ncl s 5Sparal | ortions 4346" extendin om hot h sides of each
conduct or4Li§§t el agfﬁ‘aﬁke@lle E 140 incluges tﬁree conductor sets%lM ea{Tc]hqncluding 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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di sposed opposite parallel portions 4308- of shielding film4308. Carrier

film4346 further includes two cover portions 4346" ' each partially
coveri ng wocord4stedr set 4304 opposite cover portion 4308T/uskoishbsousli ng
film4308. Each cover portion 4346" ' includes a concentric portion 4346

substantially concentric with correspondi ng conductor 4306. 10Carrier film

4346 may include any suitable polyneric material, including but not limted
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conduct or set's 43% nd ad anical stability of shie
el ect ri cahictdddl edectBR cable 2202 Re¥ide misnygildrdaiing. cr@4tallsparéiroieniceel ect ri cal

cable 44 i im.lJar to shielded . electrical caple 4302 descri above and
st actremiial Rt ot Caa e HRLF Srin Rt 3 B dB8 685 Ror ted
conduct orgufgl1s fd3RGst Bpsiitatied. HdtaR Be @assiylrsgé@frbﬁrrggtzmﬁl%r ine<ehakaetion

conductor 4306, shielded electrical cable 4402 includes conductor sets 4404
i ncl udi ngestowb bethtibe apmicational pieetichledableomdishigtiiedalecirrpalital @ Bandude or s
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25Ref er r igegfotrafdegn c@RbinstidretviiR theeiheehdedcabn@abf the4atidlecl porfibmihédo the
shi el ded el ectrical cable 4402 described above and jil]lustrated in Fig. 24.
Wer eas sthiEY deepast apart the shiclding falmsge on gdgantaggiof p ghiglded clegbisrheable

conduct or , i |, C : ]9l hasul at ed
conductoﬁ%a%ég%foﬁﬁa%%gﬁgggéﬁﬁ%&gg@%gﬁgﬁéagggﬁé?ﬁgéﬂﬁgkﬂgéy%&@%the

shi el di ng fi | Micgemplagnémbotim3abdtsweibad alshjvacthntshiebied st vicabeib intlndes her

wor ds, the shielding filmincludes a parallel portion that is disposed

bet Ween dUPALBAR EBW&h@th]lﬁl‘g’é% ﬁfmwg&sgﬁ@upéﬁ CBADcl & EMidgured to

el ectri cajil i sgéc%dta £rt BGH RERN et A FUGRL DBl Fndnf O ARG QAldMRkrical N ONe WO
2010/ 148165PCT/ US2010/ 038943 aspect, the parallel portion elimnates the

need for @blgrmoaynidclodedyoigtrshiaddibe fiposAdveanteads bet sieeldecddicettienltcablenduct or
sets, whi.ch sinplifies.the bl e constructi. d i.ncreases the cable
Frext bi 11105 Tl e M1 0P CTOE o RE HEHES CERe Tidrg B1° por ¢ i on
i s positipnednatilds, deRtde dddcdade ind®) mhtoahl doSt HldeatifdredsBanitahRukande third
of the dianmeter of the 5insulated conductors. In another enbodi nent, the

par 30 | el fpwihiliynmiasufseisiabilsmemdpaseoldenmngandigrmingtiop. dasingleshighlizhout one
hal T of tflﬂ?n r(rjlia?‘ I%tv? e a%facgerf)?abilen Fe%lelagf%?ecgrgﬁ]lgggettgriﬁferfjer%ngen&MI) isolation and

may reduce the proximity effect thereby decreasing signal attenuation. Figs. 23-29d

illustrate various exemplary embodiments of a shielded electrical cable according to

aspects of the present invention including a single shielding film.

25 Referring now to Fig. 23, shielded electrical cable 4302 includes two spaced apart
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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aspect, depending on the spacing between adjacent conductor sets, the
transm ssion di stance, and the signaling schenme (differential versus

si ngl e- eredp10/14Bi6S re-entrant configuration of the shi eCaiusgomioBsmior e

t han adequately electrically isolates the conductor 10sets from each other.
The conductor sets and shielding filmmy be cooperatively configured in an
i npedance control [ing rel ationship. In one aspect, this means that the

partial dwieedRd8opubisHatiglbnennecerric %thscowanméngﬂ%ﬂ@nt@rg‘l%| Phipkding film
acconpl i spgd i .3 cgﬁ(gl}c‘h%g 1a§}§f‘§30"‘8‘a%ﬂ8>5 nof- 88&[5‘?%% %Hég? é@é%gt h of the
capl e su apl e

shi el ded &l ectrical as to provide an ac |npedance
vari at i orCaslustivd lajpdre 308y fabﬁemsuiﬁtemdemhwmd 43086t Shigldet rlcotrzabedbixddI0@Nt , this

|rrpedancevr|at| nlsles t han Chms and IyI ss_than 3 Chms
al ong a rEphe: adBslpdR D OPEE @O SR %twga%rﬁlea@ﬁng;‘gér %%rﬂ%f 43&2&%@4€Saspect

T the inaulip &1189@@'3%@’ O Rerfiirs ﬂéxﬁ%@&?ﬁd&f&%&éﬂ éb%'ndtsteMﬁ(‘M paxial or

di fferenti al gll’ cabl e arrangenent, this nmeans he partial coverage
of the coh&jmsw)mpps)elttespdnylleﬂlpertmsé%ﬁ hgf fhléldﬁtlgéilmeﬂd&)&o@uhﬁsﬁbm4%& h a

desired c i st eorret he i suI at ed conduct or a pair
Such as (BMBH GBSO sEERTH SR eceh SSually Soriac Bt ntL Rl ° he

i nt ended ppBLitcCRYEOFbrtibh40%e” FBRIIdRN Im 41085 EbeP&ARPESHIVAUBHE T 'ARclLdesl €SS
than 2 Chims and preferably less than 0.5 Ohns along a representative cable

| engt h, suesicensric porgion 434m sub$tgtst1a11269m2€@¢flq Vithserrespendiag condictox dadt.ar y
enb i ments._.of lectric abeac RESL:S:Q t he
e S S e R R

various asaBRkssr, @Blyﬂﬁi’dtej FolyeMeriage, ﬁ&lyﬁd&@ﬂﬁ@ﬁéﬂhﬁﬂeﬁé efprépylédee shi el di ng
film The amount of coverage by the shielding filmvaries between the

enbodi mwethme&eheolémﬁ@dmé seltide nedyathptlens naphthplgte, nelé(carbﬁléat%éﬂtme@ or set

has the C S g
conduct oim@seetr ﬁﬁ@%@eﬂé@})g gn(% &g%g‘g@ggﬂé relt alngS%eﬁn{l)tgglsﬂgﬁ ésS P?tﬁ rbliatl)tQ Igd in
Fi gs. 26apaxids,260 symthetec tubber aldhd:sﬁva)’Catrim fmar43phmaw mcEludiéwmecmrtdmtet or set is

covered by the sh eIi f|Im|nthee tsillutrtedi Fi S. 26¢
and!26d, dddudwes ES’rPrPWée @H@Bﬁ‘érsw%? ﬁ@*%ﬁa@%f ig@on; ered by

the shi e'fﬂhﬁ&%@%%%@és%&% ltﬁI e@%@é&l’c%&%?@off dohBhctby &'Ese@sfoﬂrané%&'w of

coverage provi des "better elec gnetic interference M) isolation and
reduced shgmathaaidakstaliliiyool shreddagl dl¢atgeaf carie 4302 duct i on [ n the proximty

oot a0, oy g Al def sleate) 6ol ot o 480R s o
two | ongidauRif3eb desBb@b®S e and illustrated in Fig. 23. Whereas shiclded electrical cable
20 4302 includes conductor sets 4304 cach 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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conductors 4606. Shielding fil m4608 includes parallel portions 4608"
extending fromboth sides of conductor set 4604. Parallel portions 4608"
cooper at iwel2giodagione a general ly pl anar shiel ding fil m pEmiuskaiongsits | m 4608
further includes a cover portion 4608" ' partially covering conductor set
4604. Cover portion 4608 includes concentric portions 10 4608
substantially concentric with correspondi ng conductor 4306. Shiel ded

el ect ri calsPecaghepaslis poifrandimipges thgascdfer gprwadonderiotehdwesitioecdar r i er
filmA464 rier..fil in I ortians: " Lng
fron1botﬁm§i égd e@gﬁﬁﬁ%ﬁﬁge§é§hﬁg§§m@ﬁﬁgé$§%%§@%%8paﬁgﬁgéggg?§%§§$%

porti ons cAbRexdfilityhared ot bdnotid 6M&necCatbiodanert] thepdkeld poutidnnier 1 ncl udes a
cover portion 4646" ' partially covering conductor set 4604 opposite
15cover rRS’tSl_t“ioBﬁ? Hautetb] (i ) dhitgs FPHAR tﬁ‘%SbO%B(}%Fh_lrﬂd}ftﬂileoﬁiia@Sg’Bﬁ’_% [

shi e} di ngn il EHPRCERY B Sndhie HPBAhAIE (BOPhrhile BRI i€ pbifibncdlifly by Si des

of conductor set 4604. Cover portion 4 carrie m 4646 covers

t he bott dhatss geaef thaontiogtone hekiof 4604ametongl th¢ insglatddeordait@s.unenof
conductor set 4604.. In this enbodi nent ortions 4646" and cover

. i . parallel
bor t i on 48e dePdingoh (g, sPeqininbopsen adin’eel dandiriel sty Y EpigyRon
20Ref er rifi@ak @, drldthe 4@RalirkNcBEHE (i FbRAT A VeRus SiaBleterflé@2thiSreSdiiah@r t o
shiel ded el ectrical cable 4602 descri bed above and illustrated in Fig. 26a.
However , donfigirrepnietthe skictdinglim maty than gdapatcbhvalectipent tyiigmatay hg'conductor
shi édin%<{%%qh4igﬁtﬁqvers the top side and nore than half of the left and
rig si d&s '0 Rittor set 4704. Cover portion 4746" of carrier film 4746

covers the botTHmoatsiforasee dnd8hickiing A mafylbeTsopdian chatdnfigafedtihan! eft and
right sides of 25conductor set 4704, conpleting the enclosure of conductor

set 4704.impsdance sentqlbpg irfationship g opg psncst thip mepas7that the ppitigbeovesgeeht ri ¢
portions \ hal : g R r-e i g >t or 4706.
ot er i gt SoduStePSHEB Ul ey AP RA L dcColtbhihIRLBEEAGNCN BohFRGHCYSH 0

shi el ded gebmetryiaal toalehgth4b0R dhiddad dbeudri e oxde audh asltd psividet amchcteptdbilg. 26a.
However, .in shielded. electri a# 30cabl e 4802, covgg gortu§@@480§; of

shi &1 di ngd™PP4ACA SHRA 088 PUI AR 15 SR BIANSPHRPPAIGH 19T 45O HERDIAMFohis he | ef t
and ri ghtim?e&lﬁl%e Qhri ARMGY s Othaf SLOKIBOd [SrRREILIPRES IHAR 34 alBhg £ar ri er VO
2010/ 148165PCT/ US2010/ 038943 fil m 4846 covers the top side and the

r emai nderrcnepméativia@ablhddnigih, sfich dsec.kefl tm.dndnothghdspsétdié sheohswandiuct or set
4804, conpleting the enclosure of. conductor set 4804. . Referring to
g 260, RUTILTaats STORE FasH v Run & Wause e EFfonds i ohledrdBatBrbetr | cal
cabl e 46QRisdesas tRethepARE azge| druisd cnkdgétot %tﬂﬂ}gt-he RRIdidoMRY R, i n
shi el ded el ectrical 5cable 4902, cover portion 4908" of shielding film 4908

covel s t Hecooplishad sillde debirebennsstaary degeonguy. begsearthpmstlatgd candgtors obf
carrier 1M 4208, Eoy8lRe LG L 8RR e Ao WS ERLLIG S o aNdifdid) i des
of conductidi % 2807 SonéFPng t'he “enct odufe of Scohauct or: Yet™4%04. In

thi s enbagbli®dtion. adn@lchodpedrt | tARSmAS@ACe anthtivavelesPdah POhAOLT" ' of
shielding film4908 are substantially coplanar. 10Simlar to enbodi nents of
t he shi elfdefgrablseless thamp-SQAMnealppg p frprergnialine epdhelcagthysuch as, e.g., 1 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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parall el shielding filns di sposed around a conductor set or around a
plurality of spaced apart conductor sets, enbodi nents of the shiel ded

el ectri cavocatw@sioncl udi ng a single shielding filmmay Potlusd@oassdieast one
| ongi t udi nal ground conductor. In one aspect, this ground conductor
facilitates electrical contact of the shielding filmto any suitable

15i ndi vi dual contact elenent of any suitable term nation point, such as,
e.g., a dontAcgreeiPespount oh cevoprgemreddes hetar elegemmagnetic mererece (EMA) cont act
of an el I - e: d at |east
one-of 1 e B EPAndOANEE bna) LR RS RS £ oo RO RRNATS

cont act . cffeet)gr ound conductor may nake direct or indirect electrica

contact with the shielding fi ' t |east one |l ocation along it engt h,
and may 20be d’r%%‘é‘&gitﬁ’lF%g%ﬁ lded cBremsaboie T2 iasintadaamerant o 5%44 cabl e.

B .oy | $ ) . _ _ . :
19.5 'ﬁg%&ﬁ@l&%ﬁ%&%ﬁ?%fﬁ@%ﬁ&oﬁ et hBé@&EfuﬂEf@v%@%@l&?ﬁa}I il@f@ld ons of a

ground conduct or el ectrical cab ng to an aspect of

t he presewnhdiatersHH0@rbhicthing fidied668 aciudes ahrabealfoetiGBABORS esieniling frono

shi el ded el ectrical cable 44 esqcri bed aboye,,and il l ust ed in Fjig. 24,
but 1 nol dRS S et e BSTEnroun OlE Ehtepieah Sinea asterahe

G ound cgﬂ@iﬁ@mmi@%&. ShiPdIAg Filln IY0S hidthel Alclidcd heowapBrtfbin/48eR1’0N as

i nsul ated conductors 5006 of conductor sets 5004 and are positioned between

shi el di ngaftidlin ®eadgemdaetpr sat A664. (GaveOpBtioOAe & dutlddes satesntiey PBOAB | s

i ncluded jnc.a parall.el porti.on.5008" of shielding fi 5008, and .t hr ee

or ot ol S BRERuBLeNif BB esrtng MR AR A06r S8R AL Fhese
three gr @bl 460D duetcd 2l an bpti@Rs hén-onefiches wees filnsaddat edrrddeanduct or s
5006 and shielding film5008 and two of these three ground conductors 5012

and i nsul¥tedndeied paredelp e Kre” sxtcadgedrae hethaidey of sondugionsgtdopt ane. WO
2010/ 148 B¢ . . kS» . il r varl |

exenpl ar 3/3 %gi r%igy ) #ﬁe%gélos& gégélln P%ﬁtlg g%jﬂé@z c?frzsl%g%%ﬁg g%+e4 %g%'c%a&ﬁlern%w %y%s pects

of the prfagkatin¢lodsntdovnr pdriigs 46428d-paBdhllgrcevapgoiohteadl sgt i Gldespgesitd o
illustrate vari qus npl.es of partial coverage of t gnductor, s by the
shi & di ngfoF I BArRT ﬁﬁﬁ?% ghipid &4@%8- € S¥GrofGn Jq0km ogﬂagﬁ%ﬁw 8

cover age el ©PisRledh thd dnkird Pé?tra!nﬁ%gﬁpﬁﬁmoﬁ&%t&@?@éd@@B§er%Jo&iéd"e
enbodi ment 1llustrated In Fig. 28a, the conductor set has the st

cover age.4640”’t becaendrddimddi6 colvére sher tatiedh side 6 @nd@@ds set K604 copketiog theet  has

the | east cpverage. ] n the iments illustrated in Figs.,28a and 28b,
mor e ¢ harf RN T COHWCIE TR Ry MRS oL BTGP BN ShRerPE 510 BYT he
shi el di ngyohfiddae4er bhearBBbeh B84H ark khdssdnkiati@eoglihaki 9. 28c, about hal f of
thezgerlphery of the conductor set is covered bé‘the 10shielding film In

t he2@mbodi nentRéferring e Higedoh.whicldgd chgrical eabde 4 s hianifar & shigldeelestppdry of
t he conductpor t, i s.covered t he, shi el di il m A qgr.eater, amunt of
ter ono GhRIAGRS Lol ERYSER DN iR h 1’20 o i T HSASEFIGBARANE OF
reduced sjapral702}doeBtigirtiion410es Wi khioRlify Gifn 470sesbveisitbdtopideh@d pidr ithent y

effect). Although in these enbodi nents, a conductor set iggludes t wo
subst ant i hsifjof thypleand righbyidestaf gppdictorissid At eoramatiiangt’¢o™| af gararfilm

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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15enbodi ments, a conductor set may include one or nore than two
substantially parallel |ongitudinal insulated conductors. Referring to Fig.
28a, shi evoedioslsestri cal cable 5102 includes a conduct oPCIAIS2H00489and a
shielding film5108. Conductor set 5104 includes two |ongitudinal insulated
conductors 5106. Shielding fil m5108 includes parallel portions 5108"
extendi ng_from 20bot h si des of conductor set 5104. Parallel portions 5108"

cooper at U8l 434geovers the tgenisieand jhegemamdes@maer dandeth) phihe St anddiighy side m 5108
further 'd}%bﬂcﬂ?c%orase&%bggg&ﬁ@gn%tgg 108 0sure pﬁééﬂaﬁ%ﬁ){ sct %&g' ng conductor set

5104. Cover portion concentric p ions 5108' substantially
concentric w tRefeoeimpes pandodghitiedwidcaicabdddic 4902vie sinpitar to dricldddectricaf
shielding fjlm5108 coyers the bottom.side_and the entire |eft and right
si des of cggfé‘o“ﬁag ee5ribed tbayeand ifustrated e Fige Pﬁ%é{qupwm%le,ef eiFtErdled

el ecyri CZdabfe@@bi &)%%drﬁoé hod Alor kRN LHOLFo R QFE thabotkAP e ggoz
descri bed above and illustrated 1n Fig.” 28a. However, 1n shielded
el ect ri calondaidreseb52UR, Covergrortipmr 43461 ° 62 O08ticiofilns A4 divag the tomssROBddlover s

Lo 900k MUBHER BP0 SRl Bl oSSl Ehhah £55aBor 1
sim|ar toghinehdethveliednt, faddllcf pRHtiBn PSR ARIGHL BafbradiPysgan df kiibMalr at ed

in Fig. 28a. However, in shielded electrical WO
2010/ 1481/65PEIMRES201b612088H4®plaabt.e 5302, cover portion 5308' of shiel ding

e

of conduct or sel{mlg% ectri cal

cabl e 54QardlR] stisidingrfili® didposdddesurrl Leondi&at set abhround O 3ludgse bf hede@bove and
illustrated in Fig. 28a. However, in shielded electrical bcable 5402, cover

porti on SWascorfuckaiseis qimpdimens 848 skisidsa slochicabedlonridmg awrelt ess t han
arter nat 195 VB B 020 FFRFoR ofERHEN hega e tn recsf el
accor di ngrowmdaspdadtsr fatilithes gecsern tontaste theashiddiyg fitaltodey auitablet i onal
CovEf age oA HOBGHUGE tmes:ot iSRRG BITiHS D NSENaCH L8t ASPRARY of t he
shi el ded &diR&H: bh G8)rink@RiRuit BoSY- or 2R IR al ddnt bALLeIN@iEAYSnnector. The
ground conductor may extend beyond at least one of the ends of the shielding film to
facilitate this electrical contact. The ground conductor may make direct or indirect
electrical contact with the shielding film in at least one location along its length, and may
20 be placed in suitable locations 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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exenpl ary enbodi rents of a shielded electrical cable according to aspects
of the present invention including a non-conductive support. Al though in

t hese enmbwoizoents48165a nonconducti ve support is used w t hPaTasAA0O88913 Set
that includes two substantially parallel |ongitudinal insulated conductors,
in other enbodi nents, a non-conductive support may be 15used with a
conductor set that includes one or nore than two substantially par aI | el

| ongi t udi nal ifiguP&r-88d dbniraisrverioys eremplary cebgdisents aforbistdediclecmial suppor t
| | | d
may inc L&%leaal'aé(oraﬂlgttgQg%rzﬁ%fﬁ@rl enf Kzgﬁtiq% F gfs %ufgd”age F}ﬁ:;c %ﬁéy hefdegd to

u
ol yest er |‘'uor oe

pol ypr opytb élestrapolayietihgsaipdss qigkstiah ecm@lra%eebf shd dandectopsek e tivysheddding film
napht hal at e, pal ycarbonate, sil] cong?rubber et hyl ene prop%g[g&r;g 20di ene

rubber, POl Serparsncctafagigdil BBABY of gy airen by Bisseiclding il ¥ariesang
Sy”tﬁ‘et | Qhwhhghe AdB&RMALs. e éMBB&lHen{T@M t'raﬂ&# 1A8. 0GBk c@&ﬁtcﬁ%@ﬂ fidsVes
and/or fillers to provide properties SUIta% %he i ntended appl i cati on.
Ref er r i ngh¢ moFi gpve28a, In $lnd eﬂhhtﬁhimeﬂlteﬂustiawil in&ab IZéd,'Stﬁé) 2ondicwir wetlhas theo
shi el ded el ectri cal bl e, 5102 crl and | ustrate n.Fig. 28a,
but Fur ¢ HEPt Ferer e B ot BkebT Gutarsan i or s irg: Bar fiar iyt Beer: ng
conduct orpcsi he@%@ﬂleme@t&esem%@@bwmhmﬁg ‘filmOfn HBbmbGkiRenf i | M 5508.
Support 5543 covers essentially the entire top side of conductor set 5504,
essent i alillystfaigd ip Fag @18©sabngt lnaigcaﬁ the periphsrvieiche rc@ncmst% setsugp@rqd B5he

i ncludes || | an urf C ce42948a and
par a(lf'JI el %be?(fl %?rn Iéd G el %dll’nﬁ g%t S 11113*5 %%fi tha% g g ‘%, Ipﬁnp Yy Ef
29b, shi &h@le&ld@bt@ﬁherm@edvefe@tﬂyethéﬁlﬁaldhfg fBlhdriA @reattepa@bmloae@lvee&g%qumlqed cabl e

5202 descri bed above and illustrated in Fig. 28b, but further includes a

noncondudftert%e Gifppenenctysseieaence SEM)) lé@l%@n ! redvredstepl dENUBEMA opposi t e
cover r / I f| | m 5608.
Suppor t égﬁﬁﬂln%@(%g%%d%ﬁ%ac ové}&aﬁ%}o ?op?g\?%lgggf mctg%ls 3% b(;%rd ﬂ{sl §604

| eavi ng icoadiadedt mohductvwar sibS@bifalyaratrdlkl longgxdiosldtsulfRed esnduo@rs, @ éther.  29c¢,

shi el ded el ectrical cable 5702 is | ar to shielded electrical cable 5302
des&} i bedodiBenin @ Gopfyriensst way ing men c@neogEorpihan e s¥RstaniAly prjalela non- 5

conduct i wgngqﬂlg%“m@yegcg%ﬁdt@gl y covering conductor set 5704 opposite
cover portion 570 of shielding film5708. Support 5748 covers

essentially t r&efemlglteth:)@Sfalshleld@ﬁ chotribateable SR 18710dgs acmmdndtoradek §1G4ul |y

| osi t 57086. t tion of t 5748 i
subst ant b iy BHRE ARR IR Reves s D b RRte PulBhesbln fosg bR o of
support  2:648udtérs 81 66 FHEAdiRE RSN 08 NEWRE Beral e R o§’7Q§teﬁ@1@lg$wnel di ng

film2105708.
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

38



Referring to Fig. 29d, shielded electrical cable 5802 is simlar to
shi el ded el ectrical cable 5402 descri bed above and illustrated in Fig. 28d,
but furt hwo 20r¢l488s a nonconducti ve support 5848 part i &CryuSecavssons)
conductor set 5804 opposite cover portion 5808" ' of shielding film 5808.
Support 5848 only partially covers the top side of 15conductor set 5804,

| eaving i nsul ated conductors 5806 partially exposed. A portion of support

5848 i s diablsc8d. wnenRBHOR AZA at0d ghiglsiuidnn p 3085muersahribafising pidr Apd fhquin 5808.
The foll %‘Mfgﬁtﬂé @ﬁ%nﬁ%%hfé&&pdf%hﬁd&@%g{ ts of a shielded electrical
I ng C e

cabl e accor 0 asp s of t present 1 hvention. 20ltem 1 is a shiel ded
el ectrical catdeccongps Fa). 08d,ahetdedwidcaicabedbld ful2Lid singlad nestocldadelectrical

substantial]y rall el |ongitudinal insulated conductors; .and a shielding
filmincl %{aeerﬁng dgxstBrd perCisan lateicd §1gc§§% HaRVER & B e Florridt . and
parai| el o‘AtZ}Ifet5'4@Q,'5col%I 15‘&91)1{‘9468“0@%%@'1@ 55 5898 dVErsGROBMRINDSidS §hd les

Iltem2 is the shielded electrical cable of 1teml, wherein the paralle

porti ons tR&chadpeltht iofiedngd raghft sides of gpadectart dey S40danar shiel ding film

it 3 is the shielded el ectrical f it [

por t1 on' 1 nel udbSHEERERRE  Eorfet frboCuBeIier 61dey SEoRERhbl GG

| east oneao@bpdcROFERNHENO Y ention may IncBfe4n ioptibhte nSRIcBhHRHvE L BIpbFti TRk cable

of item| further conprising a nonconductive carrier filmincluding a cover
portion pappirhimay be uvesttorsgmiphate playsehat ewicragetof 3Goppstirtset andedddw e porti on

of e shielding filr d paral/l el orti.ons..ext.endi from bot h si des of
Che 05 o Thnhidg i of Bk RRIR KRl RS TR HSRDE DT R P S

shi el di ngxbmpMry embodimentstofMshielded teh@tridal elbttestcetdagt toi sgpdctLath€pRbentt em 4,
wherein the cover portion of the carrier filmincludes a concentric portion
subst ant i1BY4Niop dideding p Boygcendustive gppertofbhghnghcsopabediBiests. 3 8@ 6 is t he

ey
di r ect i ofomgtudiel onelacxl copdetomsiulogdice dmbodidientspa aon-conductive support may be
15 used with a conductor set that includes one or more than two substantially parallel
longitudinal insulated conductors, or with a ground conductor. The support may include
any suitable polymeric material, including but not limited to polyester, polyimide,
polyamide-imide, polytetrafluoroethylene, polypropylene, polyethylene, polyphenylene
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 shielded 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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Iltem7 is the shielded electrical cable of item6, wherein the wound
conductor nmakes direct electrical contact wwth the shielding filmin at

| east onewbDceosri48rssal ong its length. 10ltem 8 is the shipelrdmsdoielossons i cal
cable of item6, wherein the ground conductor makes indirect electrical
contact with the shielding filmin at |east one |location along its |ength.
Iltem9 is the shielded electrical cable of item 6, wherein the ground

conduct or>08%t eplshiddine Adm=xO0B cappoy 3e4S prkypartiahly cowers thecto Kids|ofli ng fi | m
151tem 10| kel . el. i I rein the ground
conduct orcolhguc“ft%ﬁﬁeﬁgée(%’ %ﬁg%n%ég%g%%%ngﬁagigt%&% pl‘ntn%n}'tg épm(yg%&l is the shiel ded
el ectrical caltdemwingitd €. 89c, sheided rldchizabeablindl70Qassindiapto siscldetcdlucagchli n t he

parallel portiogn. Item 12 is the shielded e|lectrical caple of item1,
Wherei n tBlecoRadew e%‘?“&rﬁ‘&@@&ﬁ?@ﬁ&?ﬁ@- %%%uaﬁéﬁeb@ﬁ@fiwm-y conf i gur ed
in i 9]@501}@ k i i ] [l el ded

el eg%qri (r:rgb:g) ﬁ%ﬁg%o I teﬂ%‘g{b@gﬁ@'{y %Ea)y&g?rﬁgpr i(hslclt(r)]lbseztasz%éﬁ(gﬁg%glltjé(:ﬁv%gﬁ%ﬁlg%ort

parti al | Y5708V eof shgelding fidmrdd 08t Suppeets 74P posirs esstiiimlly dhveeentpordpisade aff t he

shielding film | 14 is.th hi el. ded el ectr,i ca abl f item 13,
wherein dradudrsst S ErpiyFole b eine el b E sRGATE &

concentr iﬁbrﬁ@ﬂ&f s%}apch?@_&t& 9 @@bs@efntﬁah? c&&@ﬂt‘ﬂfétvﬁ%insulated cohdiRMrd 5706 A2 shi el ded
el ectrical cable conprising a plurality of spaced apart conductor sets

arr anged nyetmer &ff supporh S &sis defipesqd| beresenanshatederndoctors 86 and shighdingfilone or
nor subs gtially paral l el |ongitudinal insulated conductors; and a
shié?dind%®|1n1including a plurality of cover portions partially covering

the conduct or m&EtSingaddiga2P@rsaleldl Bptdat tadie sSRosRE lhed VReldedelasiedlt
conductor sets and configured to electrical I({ i sol ate the adj acent
conduct orcaBlst3¢02 deseribad pboyerpad illustrated in Figogid.dut furthgeinghides yaen-el ect ri cal

cabl e of | 15, i i L N .a_dept h
that is gdr0 Eela élgvgts n?t; é‘ll%tp%ﬁﬁdé@fc F%i%rr(kj’1(?0"‘[‘0{[)1%i {%éetbrg%%éﬁgqﬁéﬁjggﬁf%e i Sr& at ed
conduct ors08’’’ of shieldink tfikimn 5808 | Suppbe 5848 ehiggartelllgaiorems dic topbide off item 15,

wherein the parall portjon is 5positione t a depth that is. greater than
Aol oneondiroget St esipgren e Sndur RoAEP aaially Bxposed A porioh of
support 5848 is disposed between insulated conductors 5806 and shielding film 5808.

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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conductors. Al t hough specific enbodi nents have been illustrated and
descri bed herein for purposes of description of the preferred enbodi nent,
it will bEOappresicated by those of 10ordinary skill in PrhE/tsealonbsus a w de
variety of alternate and/ or equivalent inplenentations calculated to

achi eve the sane purposes may be substituted for the specific enbodi nents
shown and descri bed w t hout departfgg fromthe scope of the present

i nvention. Thd&a g the skiclded ielectrigal ¢aplarpfricant. whareis thocayveepritipe af theand
el ectricgl, H?elf tﬁ%m%élhdés htééltﬁé’g@%h gﬁt?s n%ﬁgﬁ%e&fceﬁ{nﬁﬁﬂ{ at 1&%?{5% Spdry be

i npl enente navery e vari IS application is
i nt ended doadwaer any adaptatlons or variations of the preferred

enbodi ments di scuss her ei n. Ther ef nifestly i tended t hat
this inventi or@ROR swgldsd elpcicat ec‘?féieﬁislzlﬂﬂ‘ﬁefﬁ@n%fdrﬂ%% {i1€4% 8¢ her eof .

CLAI 45 %oné‘tu%itﬁa? bdRtld eb&fictdr %ﬁ‘ilen&:lﬁg I s HRARGAIR) RE; pame direction a as ti GRuct or

set I ncludihg one or nore substantially parall’el [ongitudinal 1nsulated
SConductonwﬁlmmkhubdenqoﬁtIn1|nclud|ng a cover portion partlally covering

t he conductor a tions..extendi ng from bo i des of the
conductor - set a5 BRI aberRILLBNTIRE SRttt i St frdurie

conduct orm ek dﬁ@&%%ct&al bsht£@\Weth tﬁ@ﬁﬁlblg _%Cﬂlnfﬂﬂeht shakdndilGitibh bivngligavi ng the
conductor set partially exposed. 10 he shi el ded el ectrical cabl e of

claim1, lowgthein the parallel portlons cooperatively define a generally

akgﬂgrnsPhglggg%#Epdg?Shﬁkmggﬁcﬁl Ca(ifi)%\a‘?:once %#@gaﬁgyﬁggﬁnsﬂ%ngﬁflalIy

concent r irgalwk iktiRtt deagtal ebafwitihte GRIRANEE HmSin at least one location along its
length.

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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4. The shielded electrical cable of claim1, wherein a portion of the

non- conductive support is disposed between the one or nore substantially
paral | el worngiowstienal i nsul ated conductors and the shi elpdirnig2610l0889420 5.
The shi el ded electrical cable of claiml further conprising at |east one

| ongi t udi nal ground conductor extending in substantially the sane direction
as the one or nore insul ated conductors. 256. The shiel ded el ectrical cable

of claimb5, witneilqistheskyeldadhelcesisaireblsrofdtemelinsvhsejibtig patallckpaytiopte of t he
ends of the.. shi i L e j ] i f yml,
wherein t E“%@%ﬁﬁ%%%%ﬂgé%ﬂgﬁﬁmgﬂ?gﬁ%%ﬁgﬂﬁﬁﬁﬁ¥§§£&g?%%%%%?#3% ?&%g% i gured
in an i npeddngescontrolling relationship. 30 B. The shiel ded el ectri cal
cable of claiml havigg an inpedanceag%riatiOE%along &mlen?éppof about 1

meter that is Fosd’ t4ihnshpded clsctyigple of item 15, wherein the para ortion 18
5 positioned at a depth that is greater than about one half of the diameter of the insulated
conductors.

Although specific embodiments have been illustrated and described herein for

purposes of description of the preferred embodiment, it will be appreciated by those of

10 ordinary skill in the art that a wide variety of alternate and/or equivalent implementations
calculated to achieve the same purposes may be substituted for the specific embodiments
shown and described without departing from the scope of the present invention. Those
with skill in the mechanical, electro-mechanical, and electrical arts will readily appreciate
that the present invention may be implemented in a very wide variety of embodiments.

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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CLAIMS

i A shielded electrical cable comprising:
a conductor set including one of more substantially parallel longitudinal insulated
¢conductors;
a shielding film including a cover portion partially covering the conductor set, and
paralle] portions extending from both sides of the conductor set; and
2 non-conductive support partiaily covering the conductor set opposite the cover
portion of the shielding film, leaving the conductor set partially exposed,

2. The shielded electrical cable of claim 1, wherein the parallel portions cooperatively
define a generally planar shielding film,

3 The shielded electrical cable of claim 1, wherein the cover portion includes a
concentric portion substantially concentric with at least one of the conductors,

4, The shielded clectrical cable of claim 1, wherein a portion of the non-conductive
support is disposed between the one or more substantally parallel longitudinal insulated
conductors and the shielding film.

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

7. The shielded ¢lectrical cable of claim 1, wherein the conductor set and shielding

film are cooperatively configured in an impedance controlling relationship.

8. The shiclded olectrical cable of olaim 1 having en impedance variation along a
length of about 1 meter that is less than about § ohms.
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