SHI ELDED ELECTRI CAL CABLE TECHNI CAL FI ELD The present disclosure rel ates
generally to shielded electrical cables for the transm ssion of electrical
signal s. wo2pavi48wul ar, the present invention rel ates t®CThisedidmssozo

el ectrical cables that can be mass-term nated and provi de high speed

el ectrical properties. BACKGROUND El ectrical cables for transm ssion of

el ectrical signals are well known. One commopn type of electrical cable is a
coaxi al cabl e. Coaxial cables generally include an electrically conductive
wire surrounded by an insulator. The wire and insulator are surrounded by a
shield, and the wire, insuSHIBEDEINELERTRIC Ak € SBEEounded by a j acket.

Anot her common type of electrical cable is a shielded electrical cable
conprising one or nore insul at e ECHNM AL AfdIA or s surrounded by a

shiel ding layer, fornmed,. for ex le, by a netal . foil. To faciljtate
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insulation of the signal conductor or conductors. Both these common types
of el ect rdlestificat eddiles thairaan bk ynaseturimietedandysevidé highepédd aedttigal gawicgived
connectors for termnation and are often not suitable for the use of

mass-term nation techni ques, i.e. I aneous connection of a
plurality of conductors to indivfﬁﬁ%ﬁagghﬁgﬁb el enents, such as, e.g.,
el ectrical corflagtisal @hiblanfel@etrhissiah of OBEEIEAIGIgnals £OREAGhowh 6DENt S Oon a

printed circuit board. Although electrical cables have been devel oped to
faclQ it atcommesypaaselc¢taeHicableiivn ceaxed spljadsoaxigh sslecegmcmdlydnglede Have

limtatia : kL1 t - in.t.he -abili to prepare
thei r ¢ er i yBuRRkYe el B SRR QR FRILBE The Wi R iBdr ke 1P D
per f or maagouhded\biyevshidld tand tiechwandesaatds ahd shiclghrs pesdndtEly 4 jackét. and

el ectroni ¢ conponents, a ganti.nuyi ng need .exists for e]ectrical cables that
iged doctriglich

are capabfMORF OPEREYPE Py cHiiie caedtr g octfigdlichPle SPRPHAESECBF A nat i on
techni qu%@re%%b%%@ﬁl CE&ducYdRs sﬁﬂﬁnﬁ?ﬂ‘%}bg stiSRchd 1By @ thididae fd}léqgﬁgle%y

appl i cations. n one aspect, present” 1hvention provides a
shi &} ded aahetat foilc @b faalithe dlevtdiaaticomgeaiaoridbe sloeldsetlaymoh funbegenawalated
paral |l el shieldi.ng filns dispo aroynd, t conductor set. The nduct or
et 1 nol (OBLTGS Somighes ShEBEL Rt rT i saiine PP be haror EH at ec
conduct orggenall BshdablofbeédiduétotsTBoihNGédBnAndeypéd $tlclRBidal IbIVhGLRIG t he

shielding Tilns are ' ' o
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 two generally parallel shielding films disposed around the conductor set.



substantially parallel. The parallel portion is configured to electrically
i solate the conductor set. In another aspect, the present invention

provi des woOghiogl4sisd el ectrical cable including at | east PCUSspanssd3apart
conductor sets arranged generally in a single plane and two generally
parall el shielding filnms di sposed around the conductor sets. Each conductor
set includes one or nore substantially parallel |ongitudinal insulated
conduct orkhe cpréudder ssf dichges pnary meye sulidandialiy paallel lopgipudingh inghlatedi n t he

shi el ding fj uhs: ' r : I 11 '

confi gur 208L %&%Fgl:: rsﬁlﬁﬁlﬁ‘gﬁfl@g}% uedB%d% g%%&\?o%;gﬁﬁ%{%# {hgeSP %?df’ntrl%{rqnﬂlé%%ﬁ ot her.
| n anot hembsispedly patalel. fihe panticl porent isednfigovdd cdedearicdiiyabaled tied ect ri cal
cable including at |east one |ongitudinal ground conductor, an electrical
article SPPEHITHGin substantially the sane direction as the ground

condgctor,  and, LGngeNsEa! 1.{h¥ P&Eﬂ'iill&‘éntitéﬁklﬁdg‘i’del@g shid B SMcapasegdi@round the

ground conductor and the electrical ar n anot her aspect, the present
i nvent i onngndwvgdekast tehispdadd dpat emtductoabets atpdrezeil geharaliynig & smgls proedndpar t

substanti al | al 1 e], 1ongi.tudjnal. ground conduct qr a | ectri.cal
ortrore pooirOAs pualshBinanlas xdns MonAbutaticion £ Erdtiitor

di recti onepmchud8s EfcB+ore QML pardNEl [bNBrAeREBLlaedRBAAI . B el di ng
films di sposed around the ground conductors and the electrical article. The

above surshwldingfilmphimclnde sartallchpastion vhetes theshicktirmles are sstrntiplhe each

di s¢l osed e iment .0f _every i | ement ati.on .pf. t,he present jnventjon. The
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exenpl i f yirdrh kugtsthéd ve enbodi ments. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.

1 is a perspective view of an exenplary enbodi nent of a shielded el ectrical
cabl e accor di 1§ apethainspegielbe pemertiavenfias pravidespeshiclded clactrigal cable 2e are
front cr - S I | Vi fl i 4 a

shi ol ded BaIFE R BRR ook N RuBhal dln LU B BRI EIRON RRUDL T B, o

Fi g. 3 i substpeiadlipeld savee ditcerionts thagrahidebdédt@l act twocgheaiblpesllof Fig. 1

exelbl ar iU RE ALY BADGFOAESEC Hie HOBH BHoBtELDE Fleancas Baccor di ng (o
an aspect of t§enphes&PLet! MY PRLERInvention provides a shielded electrical cable
including two spaced apart substantially parallel longitudinal ground conductors, an
electrical article positioned between and extending in substantially the same direction as
the ground conductors, and two generally parallel shielding films disposed around the
20 ground conductors and the electrical article.
The above summary of the present invention is not intended to describe each
disclosed embodiment or every implementation of the present invention. The Figures and
detailed description that follow below more particularly exemplify illustrative

embodiments.

25 BRIEF DESCRIPTION OF THE DRAWINGS
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.
30 Fig. 3 is a perspective view of two shielded electrical cables of Fig. 1 terminated to

a printed circuit board.



Fig. 5is a top view of another exenplary enbodi nrent of a shiel ded

el ectrical cable according to an aspect of the present invention. Fig. 6 is
a top vi ewoabieamastsher exenpl ary enbodi nent of a shi el de@#CeluseaiossaBs cabl e
according to an aspect of the present invention. Figs. 7a-7d are front
cross-sectional views of four other exenplary enbodi nents of a shiel ded

el ectrical cable according to aspects of the present invention. Figs. 8a-8c
are front croddgsdetideraiopvianisofon axamplarptcramagepiscamsyfabiséicdent s of a

shi el ded ege%)c?l%a'i bal a&%gdiﬁ%?o%oe{sﬁéé?%fih% spﬁéd%ﬁfihéerﬁfont he present invention.
Fi gs. 9a- are top and partialty cross-sectional front views,
respectively, Hi§. % aaxenehasfianethicockamgiiry@inbadinedne of & sloaldecdsizetriohlycable
according to an aspect of Ehe present invention termnated to a printed
circuit B6S9TdnerP ga aspegbef theBressi IANton.0y are perspective and front

Crosg-secti ongli, Vi 8o "v{%%vpﬁ%hbfh%{ é’xen&'cdlé#g_%h{b%ﬁin@&t BPa SRICITRY ?Fe&ri’é?ltéa% of
maki ng a shleld%d elecgrlca cabl e according to an aspect of the present
i nvent i omccdidg.to dh asfect of the prefemymiventioss- sectional views illustrating a

detail of an eml ary t hod of nmaking a shiel ded el ectrical, cab

accor ding 1o dEagpateroroeoRedaEl TROSAL [h o Sm ey TbogTEEs o fr ong
Cr oss- secdflaQRRldedi fwtfa) adud hRbrEXEspéNs MO gt inRhtign shi el ded

el ectrical cable according to an aspect of the present invention and a

cor respondi ng Mgt &rt8owieiipntreeeyseettionel yiewkphthreci@her-cxgplrecmbediments
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ele i cal e accor 0 present” 1nvention. Figs.

14a- 14b are fRigNDaObASStopaaH ipafally (iRWsedionk oo tviwers, Rxpadalvalyofumbodi nent s
of a shielded electrical cable according to an aspect of the present

i nvent i orfxemplsy crbadimsat ofras dlechital awewblysiceeidaiep apiaghgst of the Rresentot her
exenpl ar %n@éﬁﬁggk%meﬁe&% aﬂgﬁﬂéféigcgﬂb%ﬁft rical cable according to aspects
I gs. a-

of the present invention. g are front cross-sectional detai
views il | ustr aligangd0se0eand kEnlgairy pasiredicent Sowfcrasspactainbhietviepar ti on of a

shi el ded el ectrical cahle according t spects of the presen
i nveht i orfeinegavely,Hustrptipe ap gxqmp ?ﬁy%?@%@9@@&19%ﬁahlegi@éa[qctw@%@leof anot her

exenplar%wgﬁggguggﬂgﬂg%tgnﬁgbﬁ%&ﬁhnﬁgﬁgﬂon of a shielded electrical cable
according to an aspect of

Figs. 11a-11c are front cross-sectional views illustrating a detail of an exemplary
method of making a shielded electrical cable according to an aspect of the present
invention.

20 Figs. 12a-12b are a front cross-sectional view of another exemplary embodiment of
a shielded electrical cable according to an aspect of the present invention and a
corresponding detail view, respectively.

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

25 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

30 embodiments of a parallel portion of a shielded electrical cable according to aspects of the

present invention.



the present invention. Fig. 18 is a front cross-sectional detail view of
anot her exenpl ary enbodi nent of a shielded electrical cable according to an
aspect ofwOheloppresent i nvention in a bent confi gurati onPCFiU$2010038939 a front
cross-sectional detail view of another exenplary enbodi ment of a shiel ded
el ectrical cable according to an aspect of the present invention. Figs.
20a-20f are front cross-sectional detail views illustrating six other

exenpl ary enmbddgnentd7daredrondceaspesctigppltdebml vewnokHioticasreeplact ri cal cabl e

accordin 3y i 11g. - r gnt
cross-se%??gﬁgﬁag?%agg%PEgﬁgR%fﬁg?&%§g%% %?gagﬁ@%gﬁ%en@§§%$mg&§ﬁ§eqded

el ectri cahe pebdme im@atodi ng to aspects of the present invention. Fig. 22 is
a graph conparing the electrical. isolation performance of an exenpl ary
erbod ment  of TAZH iR dwut Siosrectiend deapiace #hadher g emplary %@M@e@fﬁ@he

present i i : g i { f conventi onal
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descri pt iconfigiratibe preferred enbodi nents, reference is made to the
acconpanyi ng dr.awings that form.a rt{.hereof. The acconmpanyi ng draw ngs
Show, by way die: g Heal Pon~ERel AklidRBoaI RS R OADCHRHEm RN §on
may be praafddci@doctridal bsblé SccBRIiHNRRISEHOd of BRtpr&cheihvairoadi ments may be

utilized, and structural or |ogical changes may be nade w t hout departing

fromthe scopdigs 20#d0baredeont ciopsrsastipe detPHeridve illosiratige gt eth¢regemplary

descriptio therefore, s not tq be. en in limting sense, .and,the

sl or Pedimoine bRl adfioned iR Srshlufe Shdiohtnd B G TRE how < 0

the Fi gurgssenfingentibni | | ustrates an exenpl ary enbodi nent of a shi el ded

el ectrical cable according to an aspect of the present invention. Shielded
8

el ectrical cadiig ZaiZiblagyBentLraiseaiqnal visvs epiceethghdcmpia guepsimett s 4

arranged generaldiy e%c'ﬂr'c%ll é&b’?@%@c Pdi@#‘&x asggﬁqp ﬁg@@f&%@% viiliop,ncl udes two
substantially para el ongi adin | ‘RSUl at e onductors 6. Insul ated
conductors 6 riy. A2nislggephi cosiplasihg chesilgimadal whotagien perfsuaice df poyemplaryes, or

insul ated ground wires. Two generally parallel shielding filng 8 are

di shvsed & HBCE Ghaa l_csifed§l@gt§‘w&fCah‘%ﬁ@r&&%@aam_éeé e PresgnYeytipg
d'SposedtQ%&%ﬁ&RﬁéﬂH&ﬁﬂkﬂgmﬁbhﬂﬁwgo@Q@o@@ﬁHémﬁ@k%ﬁﬁhﬂ&mki'”B 8 to each
ot her on both sides of each conductor set 4. Inone enbodi nent, conductor

sets 4 have a substantially curvilinear cross-sectional shape,
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

20 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
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.

25 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
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

30 wires, or insulated ground wires. Two generally parallel shielding films 8 are disposed
around conductor sets 4. A conformable adhesive layer 10 is disposed between shielding

films 8 and bonds shielding films 8 to each other on both sides of each conductor set 4. In
4



and shielding filnms 8 are di sposed around conductor sets 4 such as to
substantially conformto and maintain the cross-sectional shape.

Mai nt ai niwQ 20te148168ss- secti onal shape mai ntai ns t he el e@CTiUS2010/038939
characteristics of conductor sets 4 as intended in the design of conductor
sets 4. This is an advantage over sone conventional shielded electrical
cabl es where di sposing a conductive shield around a conductor set changes
t he cr os<sW§satodrRINt.IvadecteTscistiehave geybtteiadlgcurvaindasp eighs-sastiond skisodi ment
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conductors eac con or set ﬁélude one or
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cable 2 including four. conductar .sets 4 each including twy ipsul ated
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conductor sets each 1 ncluding one I nsulated conductor 6. This flexibility
in arr angehmadsp@sﬁn@mmhsdmme setld avvuadd conductatsettchangaule onoss-&ctibhadws

shi el ded quﬁybca able 2 to be configured suitable for the intended
applicatl dpe ﬁé ®‘conductor sets 4 and insul ated conductors 6 may

be configured A@hdughm ter{tollBPhéht iMs0am%H 3 FLAD! &ch boRiuctoiiéitd BtRISORGUCE OF
sets 4 each including two insul ated conductors 6, a nultiple coaxial cable,

i.e., nulinsybted @@mgf@tso@ i ethsr @abcbdlmnnﬂsmmgomh@tqrﬁstm mtazedlcttmdmcmr 6, or

i nation t further
o ae " ety St Brs. PEE o CBRIE RS r sBihRAMNER T ffte fulRidg ¢
i nsul at ecfo@muﬁdaét@f st eRdn@idinP swb afstiMde:d) el @dtors 6l ssmm Fidi sposed
around the conductive shield. In the enbodinent illustrated in F| 1,

shi el ded sbicsdadraleeiicat gahle 2 mapyiipglngs onerrondueer she itshading eih lﬂlﬁdﬁtﬁél gr ound

conduct or 0 refr.ai n
wres. Crondres e RN s el b R SLAURE MR8, i

subst ant i fedxlibyilityhe aﬁam@nﬂhntmdoﬁmm sessiudnaltiadi | aed doreliotoss ®alldSohikddalr set s
4 an gro nd.c re arrg ene in a single plane.

shi & di ng Tgetic %}f%é > b gﬁﬂf aﬂg?‘&rtg @6 daeRlEahe. F97 SRt or mabl
adhesi ve dyay&forlQtsRoniSnitied E'd)rﬁ&cioké ha bE%oﬁ%ﬂecPH‘t%fm%mﬁ%f& si des of
ground conductors 12. G ound conductors 12 may electrically contact at

| east ongwofaxshicgildiireg multipls cenduéitcgs;ets Zasagle inicl dirgg tvart ieswiated oorsluesoestfl ar y

mbodi ment f h d.el | di ng. t f th
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20 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.
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
25 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
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.

30 Figs. 2a-2¢ illustrate various exemplary embodiments of a shielded electrical cable

according to aspects of the present invention. Figs. 2a-2e¢ are specifically intended to



films. Referring to Fig. 2a, shielded electrical cable 102 includes a
singl e conductor set 104. Conductor set 104 includes a single |ongitudinal
i nsul at edwoantuaswr 106. Two general ly parallel shiel di mgTftiskows/0389 ar e

di sposed around conductor set 104. A conformable adhesive layer 110 is

di sposed between shielding filns 108 and bonds shielding filnms 108 to each
ot her on both sides of conductor set 104. Shielded electrical cable 102
further ilHestiatresrioys Fomaplcs ofrgrangements obradnelorchesebbdweamtwoshitidias
conduct org, 112 are spaced apart fromand extend in substantially the sane
direction as insulated conductor 106. Conductor set 104 and ground
conductors llRdeeingne Bipgea sphdxdalldcyridahcabls i 0ineludbanenglSlvoadwtitargef i | s

108 are disposed around ground co tors, .1 2 and conf orma adhesi ve
| ayer 1101060818%‘ﬂl§mréPtd]|%ﬁg}n‘f1Pqi '@.ﬁ s eiudin d{l% tod fondriRT é@é@%f gr ound
condsict Ozﬁ%né-[%ﬁ Qaﬁé{rk@he?&lﬁgﬁ%ﬂ% N é/edealr&ﬁ{drdoﬁauét%f r £PPAGE at |east one

of shi el ding f nB 108 ul at ed con tor Is effectively arranged in
a coaxi alcooformahlgladh@mbddyardb[)es dspand beteretn slﬁelﬁmgrﬁlng 108 akd onddb, shi el ded

el ectrica S siymlar t hi el ded ectrical cahle, 102 .

| Tostr onuirtdRe Bid Tol® Gibb®lon BBoiter Eouthesl % B 1085 defuies -
single CQﬁQ%Q@QEﬁﬁ&%1&&%¢$Q@h8ﬂﬂﬁﬁ@ﬂu&h SudPaBldtstdisnab . Gﬂﬁﬁhated
conduct or 106, shielded electrical cable 202 includes a single conductor

set 204 |q¢ndw¢rﬁg 12 s spadsst apartifepin gndoentend lelsubstmjlatlu dharame diesgtient ed

congduct or.s a 0] ctor 06 are neraII i,n a single
o1 a0 and e ret BRI B SRRIEL R0 R o Raf GhRNERR BN Gyptect

arr angen?aheraﬁsahea Einpig planeFBiiel d&g, filsdai 1@8@@@@@@@@@ En‘o@lﬁ&l gﬁmlaheoﬁdl&td@ simlar
to shielded electrical cable 102 il]ustrated Wher e shij el ded

el ect ri call2@apcenfoppablp adhpgivs layesil H&;b@ldééh@%%ﬁlr@%i081*9@%@‘1119@%0% si ngl e
| t udi nal
| nePudes Lt o BRAhELERLERREVEE BraffifeoniiliBhi IS FLAGLALER SRBCECES | o

o nduct or(meiw6h1e]ldng1ﬂilatselc®8cmsdlutetic¢bﬁdlﬁﬂﬁ l86es dif¢canglgdirahgeliniakehyial or a

ed pair %Hg rrangenent, whereby insul ated conductors 306 tw st
aro eatteloeicr cable pga ?QEFnaJ direction. Referring to Fig. 2d, shiel ded

el ect r i cal Caﬁi&eﬁﬂ% t6 $igSbpl slh?crldetd%lédﬁll@all g@cﬁe Qd)fféts'iﬂlﬁﬁj to %ﬁi@ia‘%d Qtrical

illustrated in Fig. . ere shielded electrical cable 102 includes a
single cmabladmnllwateﬂﬁﬂ Fign¢h uWihag shiesddedglletrich gitie 80hakludesau biagled
conduct OI’conguctor sejt ?649 mncluding a single longitudinal insulated conductor 106, shiclded
electrical cable 202 includes a single conductor set 204 including two substantially parallel
20 longitudinal insulated conductors 206. Insulated conductors 206 are arranged generally in
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
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
25 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
longitudinal direction.
Referring to Fig. 2d, shielded electrical cable 402 is similar to shielded electrical
30 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 402 includes a single conductor set 404 including four longitudinal

6



el ectrical cable 402 includes a single conductor set 404 including four

| ongi t udi nal i nsul at ed conductors 406. |nsul ated conductors 406 are arranged
ef fecti vewg 20r/i@8uad cabl e arrangenent, whereby i nsul aret/usendwsgsdy s 406
may twi st around each other in |ongitudinal direction, or may be
substantially parallel. Referring back to Figs. 2a-2d, further enbodi nents
of shielded electrical cables according to aspects of the present invention

may i ncl ua@ﬂ%tecbmdapﬁor%%f Insplatedpoapeaters dBp discarpngakeiicctivaly inequados or
404, I
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direction as the ins ted .co cond ctor ets ein the
conduct or set sR%f?famgﬁaaﬁ@ ngﬁga?@oﬁ@ﬁ %(Nf lalﬁ@fé@ Peytﬂ.cg.{“%ﬁ@ﬁnm e
plane. Fi anoraﬁlg th'a %?eﬁ:{sebtf% se%%(ﬁl%ﬁt%&’m%ﬂﬁggi lf HehaRdSpie! ded

el ectrical cabl'e. Referring to Fig. 2e |eI ec rical cable 502

i ncl udes canghatoradeist P40204 Ba¢ ed4@drar Comtmmdmmohersca% srra(d geietally imanged

eneral | Si e. ie el ectrical . her i ncl udes
oot onal "t SeRlbr SRt lird dEdut BE GeERy b RilsRdR Ukt dind 564 and
at bot h eRdgu@brsIMd §ped aplrefbin 58 lex &ABING pefedally MO SARE AlrbdtioRak ald el
shielding filnms 508 are di sposed around conductor sets 104, 204 and ground

conduct orgsujated candaoh@fmfﬁ’aM@da@lﬂ@esat&thea@@ the&'ﬁp@du@omemﬂgdotb@t ween
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and ground conductors 12, which allows a nore automated cabl e assenbly
process. imﬁiAmnaﬁmmaddwdhmagéaﬁﬂ5ﬂh&Hﬁhﬂﬁbdbdweheduddmgﬁﬂuaﬁbéanébmmbding
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20 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
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,

25 1.¢., the simultaneous stripping of shielding films § 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
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

30 are terminated to contact elements 16 on printed circuit board 14. In other embodiments,

the stripped ends of insulated conductors 6 and ground conductors 12 may be terminated



the stripped ends of insulated conductors 6 and ground conductors 12 may be
term natedto any suitable individual contact el enents of any suitable

t erm nat iwo 2pmw/m8le4such as, e.g., electrical contacts ofCarusedivmssIdeal
connector. Figs. 4a-4d illustrate an exenplary term nation process of
shielded electrical cable 2 to printed circuit board 14. This term nation
process can be a mass-term nation process and includes the steps of

stri ppi ngo@ny buitgbleandiyidugl eangact clements)of apy pyjtiblegeinption paittesidhism.g. 4c),

and ternkgﬁ%ﬁagcémﬁ&yg§Ig%%gﬁ&ﬂgg%?%¥§Q). When form ng shielded el ectrical

cable 2, ar rangenen con sets 4, insulated conductors 6, and
ground conductRigs 432daflusfateedndednplag tarimtation phdcesofishiclded cimtridaéchtio t he
arrangenent of contacé el ements 16 on printed circuit board 14, which would
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shojd i ng ki NeseLARALIONR. AP S Rr avldes brdependent moverent of the
exposed did %Srtloﬁs FORSH APea COREITIEOTS % an ground conductors 12. In
the step illudhniasaeb ilfstrited idbig. 44) a@Bad Peitibh 88 0B ghielllingEmis¥sivkahdwad. of

i nsul ated conductors 6 is renoved. Any suitable nmethod may be used, such
as, e.g. Ameenahicdagthed mayppe Hepdopuohased- 2 s Merhapiqalstripping 0§¥aéﬁ E5pBes an end

ti : i : ' trated
portyon ot 0y EARRUCHRIHorkIFU ALASSOORMELR afh chid ARALER 11 st Tte
board 14 mweakpdchaitask-_eippig q@ent ponmn@a of kieickidngifileisd & poksiblodutakethey

conductors 6 and the end portions of ground conductors 12 of shiel ded
el eg%ri c 4P apdera %O%ept@ﬁi@ae 7%18@ afe drog) tipg obipsplatsst ed circuit

board 14..0h8,&h8 6$Raao'bilng UBH[ R LRI IR Feb indfated B&ﬁ@&@@éﬂ&@@ﬁrﬂﬁ%&e

conductors of 1nsulated conductors 6 and the end portions of groun

conduct oragaib2t déctistl shattdg el theserlpeaions apl @s@paveles erdepenaitetdnoccnomnvhict
sy N TN, SO, SN R RN R
cl anpi ng,iladrhtRReSE 48! ¥n BRNsHrieh 64 6f AaMRufitibRWF insulated conductors 6 is
20 removed. Any suitable method may be used, such as, e.g., mechanical stripping or laser
stripping. This step exposes an end portion of the conductor of insulated conductors 6. In
the step illustrated in Fig. 4c, shielded electrical cable 2 is aligned with printed circuit
board 14 such that the end portions of the conductors of insulated conductors 6 and the
end portions of ground conductors 12 of shielded electrical cable 2 are aligned with
25 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
include soldering, welding, crimping, mechanical clamping, and adhesively bonding, to
30 name a few.
Fig. 5 illustrates another exemplary embodiment of a shielded electrical cable

according to an aspect of the present invention. Shielded electrical cable 602 is similar to
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Fig. 5 illustrates another exenplary enbodi nent of a shielded el ectrical
cabl e according to an aspect of the present invention. Shielded electrical
cabl e 602wp=20rVmBlear toshi el ded el ectrical cable 2 ill ugCraiSea0iossss g. 1

In addition, shielded electrical cable 602 includes a plurality of

| ongi tudi nal splits 18 di sposed between conductor sets 4. Splits 18
separate individual conductor sets 4 at |east alon ortion of the length
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mai nt ai ni ng nass-.term nati capability, splits 18 n xtend .into one
or both ShieR L it cORBlan i e dnditel deo AT ca

cabl e 602§l ofdictRER 4MRHRASlindVeauASE 18; Plits 1 PS8V bE HistdMBuBis
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ohi O don Sirdarp R upd 125 % G oRRERy BoroR A LR el i b

enmbodi menind@herébysihb@tAgdg ela8s tdimaakion 3l abilag,pliti IBgniPnaRxaapenb oat of he
present inventjon. Shielded electrical cable 702 is simlar to. shielded

el ect ri cdotieem Roreos 4 $nkdy Fmay be formeg in shickded glegtrigal gable 402a1ing aed

el ectrical.. 2 r 4 | . nd
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conduct or. 8t S) 4atd g9 the length of shielded electrical cable 702 and
extends into end portions A of shielded electrical cable 702, which
ef fectivel y spligtGillskiratcdedtier extmplen] entdatireerit©2 aishicbletl whecirivdl eabttual

shiel ded el ectrical cables, 702 702" ,. Shi.el di fi.l ns . gr.oynd
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illustrates the advantage of the parall'el processing capability of the

shi 20 ded #Reena¢fcandecitr sets 4is celaicddy two ground conductors 12. Shielded clectrical
cable 702 includes longitudinal splits 18 and 18’. Split 18 separates individual conductor

sets 4 along a portion of the length of shielded electrical cable 702 and does not extend
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
25 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
shielded electrical cables 702°, 702”. This exemplary embodiment illustrates the
advantage of the parallel processing capability of the shiclded electrical cables according
30 to aspects of the present invention, whereby multiple shielded electrical cables may be

formed simultancously.



to aspects of the present invention, whereby multiple shielded electrical
cables may be forned sinultaneously.Figs. 7a-7d illustrate four other
exenpl ar ywonbhodisseat s of a shi el ded el ectrical cabl e aceocrdisagowsssaspect s
of the present invention. Figs. 7a-7e are specifically intended to
illustrate various exanples of constructions of the shielding filnms of the
shiel ded electrical cables. In one aspect, at | east one of the shielding

filnms may i nclilighe 7a-7ddhetieta four pthgieexcapdpry crmbadigtntbrita shiclded dlepsiicat | ayer .
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| am nati ng adhesi ve |'ayer di sposed between the conductive |ayer and the

non- condumtyteteafhorgattieréns, pelypropylene.snobictirengs pelgphenatent sdéite.obycdiylerse

shi el di ng fj may, i ngl ude a. st andsal one, conductive. fil The construction
of e ohebhinfRe PR RSanSe sicBhe Abh & OSicR B et Sidss FiBel e on

par amet ergplykiéthaky, ecriyiest idcdnrt, anded rabidr] gakicoandsyaiic@SrubBetadhesive.
flexibility, electrical performance, and configuration of the shielded

el egt ri calheuprendugivn paymesicdayer sraydaelede enrPrTaarAGH Vet angiesHigrs to |
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suck-out" or resonance, ‘whereby high signal attenuation occurs at a
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two substantially parallel |ongitudinal insulated o
one embodiment, the shielding films include an integrally formed shielding film. In one
embodiment, the shielding films have a thickness in the range of 0.01 mm to 0.05 mm.
The shielding films provide isolation, shielding, and precise spacing between the
conductor sets, and enable a more automated and lower cost cable manufacturing process.
In addition, the shielding films prevent a phenomenon known as “signal suck-out” or
25 resonance, whereby high signal attenuation occurs at a particular frequency range. This
phenomenon typically occurs in conventional shielded electrical cables where a
conductive shield is wrapped around a conductor set.
Referring to Fig. 7a, shielded electrical cable 802 includes a single conductor set
804. Conductor set 804 includes two substantially parallel longitudinal insulated
30 conductors 806. Two generally parallel shielding films 808 are disposed around conductor

set 804. Shielding films 808 include a conformable adhesive layer 810 that bonds

shielding films 808 to cach other on both sides of conductor set 804. Insulated conductors
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conductors 806. Two generally parallel shielding filns 808 are di sposed
around conductor set 804. Shielding filns 808 include a conformble

adhesi ve wayero/B8864t hat bonds shielding filns 808 to eaehTaiShew/0s8y3bot h

si des of conductor set 804. Insul ated conductors806 are arranged generally
in a single plane and effectively in a twnaxial or differential pair cable
arrangenent. Shielding filns 808 include a conductive |ayer 808a and a

nonconductovee femeae gprerallyiare wome plang aodoffeptizelyve a pyingiat picdiffaieatialgogh
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Fig.,7c, shield electrical. . cabl 002 ipcludes a.shhgle.conduct or set
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di sposed around conductor_set 1004. Shielding filnms 1008 include a

conf or mablad cablsesiapgemensethialding filmsO0B dirdudesrsandustivg laver 1882 oule rap-each

ot her on S| . I : r are
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st and- al one coqﬁucti ve film Referring to Fig. 7d, shielded electrical
cabl® 1109YisHEURBS!9dsi ngl e conductor set 1104. Conductor set 1104

i ncludes two %&Q’éﬁrﬁgtédl) Fg%yc,%ﬁ{&dédeélﬁck%?ii%ﬂggﬁ(ﬁt}"ﬁini:l‘ﬂﬁéH@éﬁge%ﬁtﬁféﬁ}r%ts 1106.

Two general ly paral ielding filns are di sposeé around conduct or
set 1104.108Hi €drdiuntyr $¢tl 11984 irlchBles hed sudstaaticlbnpara e bdreitadinebinvdatedyer 1110

tsg,? t 1?82%%}1&@%&5&@@@ ”lfv!Jcl) ggne%a%lgsl)agaqle?ﬁﬁgd%g'}ﬁﬁlsqﬂogg}ehdisspioggds ar8{1n({: onduct or

conductor set 1004. Shielding films 1008 include a conformable adhesive layer 1010 that

20 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
film.

Referring to Fig. 7d, shielded electrical cable 1102 includes a single conductor set

25 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
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

30 differential pair cable arrangement. Shielding films 1108 include a conductive layer
1108a, a non-conductive polymeric layer 1108b, and a laminating adhesive layer 1108¢c

disposed between conductive layer 1108a and non-conductive polymeric layer 1108b,
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conductors 1106 are arranged generally in a single plane and effectively in
a twnaxial or differential pair cable arrangenent. Shielding filnms 1108

i ncl ude awoantuasicde | ayer 1108a, a non-conductive pol ymrerius201apas934108b,
and a | am nating adhesive |ayer 1108c di sposed between conductive | ayer
1108a and non-conductive polyneric |ayer 1108b,thereby | am nating
conductive |layer 1108a to non-conductive polyneric |ayer 1108b. Conductive
| ayer 110Bgchntasnngting pondedive dngt t Ghado nensondstive poligenadaret blG8bg. 1,

conf orma dhes I 0} i rical cable 2 is disposed
bet ween B%ﬁgﬁdlngh%%ﬂégﬁgﬁgﬁ;n 3ﬁggcs(ﬁ§ﬁﬁfkgﬁ%ilns 8 to each other on both
si des of each Rdadimgback ®dtigdl, cbnfoeneble atiodiveanter 10 ofiflacidabdblecttidbaablee

| ayer 10 jmy,. be di sposed on _one of _shieldjng. fj.l 8. I n apother

enbodi mertt 'S BRISIFRNTR shipliag {ams 984 bwsr%_ggﬁ“a%g"gk%sp%goewcg Rt56eROeHi el di ng
filns 8. SARIPLIMRUIGIAINESE ¥ &nloRY Bbd@iniTaY, cbﬂﬁmglgie I%%ésgé% ilgenAdhesi ve

and provide an i1 nsulative bond between shiel ding tionally,
conf or mabligpoacthasonceofl shiedding 6lmmy. Ipaoethdecrabodimsnt], edrifomndbbmatihbsvevegar at

| east one of shielding fil 8 . and .i nsyl at conductors. 6, d bet n at
cast ond Gnehs dsengon ppifesni SR P B GO ToRa0S Bt S Y Grra G
adhesi ve dnap&Nath@ AR5V @ldysvide e G BorRidR@staneshaldinp gt de a .
conductive bond between shielding films 8. Optionally, conformble adhesive

| ayer 10 OpiionphHpviodramablendisivoleydsdAdndyenrerida antinsukgse bomkbaweghitel di ng

fil d : d . it abl ducti dhesi incl ud
conlicti VErpEhTYERiTEREHERSS Rnd FionBl S SEPolTd heBpFRALER e

conduct i WBighding fitthes afd@proded ashtueford Ne Qoypemable dABEdivelags IOUhiRichideused,
such as spheres, flakes, rods, cubes, anorphous, or_ other particle shapes.
They nay 8dedive gdisiveand pagitidad pgndystiygbardrbchrgcashiclding Gine & rOrsipngllack,

bon fi i : i ] . ted
oxt des, | 1o madle AR ARG A0md] e B OB b RO LR e BTl o es.
These condlistdihy élrpag bnd besind asnduetonat® Suitebte ebsdiictive adHeyivensaludt i ng

materials that. are ated or cpoated with a conductive terial such as
si | 2r, £°HW%Wﬁ1pa1ﬁ1%La§é? proyjde; tﬁaﬁawlq ief?-cwﬁg%rreﬁhéf hepafuctiye pEYCieR&H at i ng

mat eri al %%y%?t&%g%és% halde hakhewar ficeheHmHshaagshebd ung! ass
spheres, or fay conprise solid materials such as gl ass beads or met al

oxi des. Tmerponduatatha peetrdd dlapss. fEheymeydre sohd oosdstanohll s eotelrmititlens of
TSRy 2 T SRS SRRy AR R A one
aspect, CQbfe@lARIRL Mn@tihRtdSH Il AN&ATHbER, BRYthbNGmildecchdGaRt JAHAUS. adhesi ve
| ayer extendi ng along the entire length and width of shielding filnms 8.
conductive particles can be made from electrically insulating materials that are plated or
coated with a conductive material such as silver, aluminum, nickel, or indium tin-oxide.
The metal-coated insulating material can be substantially hollow particles such as hollow
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
25 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.
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
30 along the length or width of shielding films 8. In one embodiment, discontinuous adhesive
layer 10 includes a plurality of longitudinal adhesive stripes that are disposed, ¢.g., on both

sides of each conductor set 4 and ground conductors 12. In one embodiment, conformable
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I n anot her aspect, conformabl e adhesive layer 10 may include a

di sconti nuous adhesive | ayer. For exanple, confornable adhesive |ayer 10
may be prweento/asiéy in some portions along the | ength oPCRUsRi0o8893hi el di ng
films 8. In one enbodi nent, discontinuous adhesive |layer 10 includes a
plurality of |ongitudinal adhesive stripes that are disposed, e.g., on both
sides of each conductor set 4 and ground conductors 12. In one enbodi nent,
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rovide a bond bet wee ielding fil.ns nd a bon en qQn nor e
R B Rt e e PR T TS S M el L L A
strong. ARnfvabkadBesdfe lﬁi?drq OQQE@ﬁl%@edCt@ 'fbird)\géué’ @Bb@bdt@eéﬂﬁ‘ielﬁlﬁg At gd

conductors 6 are anchored between shielding fil 8. On bendi ng shi el ded
el ect ri caind@dignd betweehioge af linovvslnﬁldated p@ndugtqr él aati iskrigldamey et thahatet her ef or e
reduces th | ik I|ho f bu kI el di n nd

st rehgt hSU tantb y eﬁgcﬂj Stlon at%ﬁ ecafg}i:mgg B?nfnc%traﬁlon 1S fha?lnﬁglape%

embodi me mondm@% Qramabﬂcﬂiofbdh%&l/ééﬁ shﬁ]/cﬁﬁg ﬁﬁnma)xabédmh@meséedﬁledtﬁ@ﬂ chslan
about 0.13 mm In a Ereferred enbodi nent, confornabl e adhesive | a er 10 has

a t hi cknes uppllowesor {iflrelavemoyemsntang trssefoes ednics thededinoed ﬂ%ﬂ@ mg may

conform t

character?éﬁﬁ &%ﬁm%hyé%&%%ggﬁgég%%%qugggfé§§%&1%%%%gﬁg%gé conf or mabl e
adhesi ve dppliestiohOlnnamy cedbotionent.tcnfremublicradbesitrethyerd0 hak aelhldltmags bfiksss 8 in

are bet ween co ctor._sets_4, which increa east the latera

1okt bi | .tﬁn @a@ugﬁqgmdlnéu rReferied smbedigreat, fonEPﬁﬁnétﬁSPﬂl%ﬁﬂlsVeéﬁeél BE& electrical

cable 2 qukﬁmgbgggpﬂﬁpggmﬁ@thﬁnﬂnto a curvilinear outer jacket, e.g. In

anot her aspect, conformabl e adhesive layer 10 may conformto be thicker in

areas i medi at(écbnfom@hbbmmhtsm@bdwcl(bmag evrsforin &machsayiesiesingdi rabdhgnicalrdndr m t o

conduct or This i ses th al re and enabl es

Form ng_ GG Prriaifeh e ORI o poiacs S drodu sl i ch

i ncr easesohfifmdbicalhdsivaa®lr 19hh8) dptore] ®Ucthindbr KedPéd shicld@ng film§vid Ng

flexing of the cable. In addition, this helps to
20 areas 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
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

25 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
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

30 adhesive layer 10 may conform to effectively be partially of completely removed between
shielding films 8 in areas between conductor sets 4. As a result, shielding films 8

electrically contact each other in these areas, which increases the electrical performance of

13



mai ntain the position and spacing of insulated conductors 6 relative to
shielding filnms 8 along the I ength of shielded electrical cable 2, which
resul ts iwouniofasredi npedance and superior signal integriPCy/uskowiossBded

el ectrical cable 2. In another aspect, confornmable adhesive |ayer 10 nmay
conformto effectively be partially of conpletely renoved between shi el di ng
films 8 in areas between conductor sets 4. As a result, shielding filnms 8

el ect ri cahigjdedsincicsal eddn dnrepthenaspreseondoramdle adhryre foprer Hhmay corHrm

Cont or o & S haL] o bt AT T b R P sl DISRRIRL R

conpl et eland rgeasml\deﬂn&ﬁttme . At a ksak] gromed afndadtosl 1di di@:t]fwdllljfa:oﬁtaaﬂ‘ui l@rsou nd

conductors 1 esult, ground conductors 12 electrically contact at
| east oneéPGP §1P+A@vrtﬁ %‘&Sf% oty oS KBk GFses th eeﬁmcalrmr@g%@et

elecyri Cas'hle‘Pc‘f‘er [ DLABAE €atﬂ’é 25@9&'1{3?%{? k@%ﬁheﬁﬁ’é acﬁi%?lvg legrer BY 9{1 fbe@ve%ﬂ b

conf ormabl e adhesive layer 10 exists tween at | east one o shi el di ng
filnms 8 dndugm@ummnﬁmngﬁanBsndgnmaépemhmkﬂslhnwgﬂmusdngunMd@bmmmuﬁQ may

s 1 nt endad oA Rt CpRTeD Ao o S B S LR Rt < of &

shi el ded igleggdq 1 cal cable according to aspects of the present invention.
Figs. 8a-8c are specifically intended to illustrate exanples of the
pI acenent of drigule-8¢ oehtreteghreciothar Recraple] delbdenes of @shleldacbtlestncwln aspect

shi el ded el ctrlcal 0 eld el ded
o e 1 e EasRulihut 8fiseRTHE B PSR RERTHE% A i udl b tbe
grounded iilfstAtdenaRelesff th@yScentdht 6N oaﬁcpe(ﬁtducﬁ)‘fbeingh@smad@coaéuﬁmrosbles.
electrically contact at |east one of the shielding films such th

gr oundi ng# kwcefraf aribickdsdlretinat cahla s nyerat sending of Hhcethds] ﬁgsm‘?lri% | n this

arrange 0 r

i rosr e B O T p R R B BB O in £ Der
cont act tdfeveshilalode laspefct Itlt&grohmt candectorsdiladtidieadlly cohtaomen st cmetdfeha:abl e

construction th be |ndepend tly nated to an ui tapl e

CndTyi duahriding Qe lchien ergmd awﬁ% G0A R e g@Hn%%‘?‘ﬁtShle@&%

€. 9., a GfafilihRlSARMMIR, e gfduﬁa %Qnoﬁfcfo@ymfay BRBMHE refbted I & @Hl@%%gmnt

t he ground conductors may al so be referred to as "ground wres”. Fig. 8a

|IIustraﬂegnahm@weﬁphaﬁgnnmﬂ@dnmﬂmnsdbnat@hneudEGDQMGUmEsmaMHQQEMB but

accordin asp e esent i ion mhe eint r ound

conduct or® MR BT B Bn bt aPlReont iRt Tk ep dedatopeis s aletititog

i 11 ust ratgytwRaRX BBy cntha @Mt sf Ay @nﬁlblle@érﬂﬁﬂhtﬁ)h%lﬂtls%@h agal) &

accordi ng ?o aspects of the present |nvent|on wherein the ground conduct or s

ar e2posi tdoshedelpacniwars privdedeiraiitdiongl. 11 thassarramgement, 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
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
25 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
combination of both.
Referring to Fig. 8a, shielded electrical cable 1202 includes a single conductor set
30 1204. Conductor set 1204 includes two substantially parallel longitudinal insulated
conductors 1206. Two generally parallel shielding films 1208 are disposed around

conductor set 1204. A conformable adhesive layer 1210 is disposed between shielding
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may be included in the conductor set. One or nore ground conductors may be
pl aced in any suitable position external to the shielding filns, between

t he shi elwpreg10fi4Bre8, or a conbi nati on of both. Referri n@CrasEdig/03Pa9
shi el ded el ectrical cable 1202 includes a single conductor set 1204.
Conductor set 1204 includes two substantially parallel |ongitudinal

i nsul at ed_conductors 1206. Two generally parallel shielding filnms 1208 are

di sposed fHPEURES evthbends shickiing figul 208 te sedhartheisindb ol pidey ofecondyder sep10 i s

ot < JULPLOrSt lidiies ‘ "
other - on onSTaSlGHALRM 1 aderd Gl SRS PLHELE olibclubl SFreckiBR h0, o8¢
arr anged ageviedxadlloy differentl pgt eabd anengamante Shietdetd \eldciticahcabld 18902eithdr or

differential pair cable arrangenent. Shjielded electrical cable 1202 further

i ncl udes 1308115@1?%@391}1 el %P%fjr%nggﬁa@c@é? §°%§ﬁ@d§6§mqléﬁ%e@%1%I1%9%

shi e di ”chfohhc'irﬁorﬂd?j@ IS QIQLAQQREQM\%}R{nﬁeé%@oﬁb _hi%ﬁ(%‘ég?'c%\(ﬁ&or wadeps. and on
n O ly, shielded e

both sides of conductor set 1204. t1onal ectrical cable
1202 i nclQuemaly chetdadwedectiidairsabl@ P 2sincludesydpregtishiiledsdi22 stirbuwslid208 and

round conductors 1 . Protective fil 0 include rotective | ayer
L90n andlisiinghbe (s aaro sty n? drorslt R 2Rit55m o
shi el di NGyrbicktie 13708 220 arlf Meﬁ@é‘ﬁg@ﬂ N9 béAding Htdt&itRaldyéel ¥20a381 el di ng
films 1208 and %round conductors 1212 nmay be surrounded by an outer
1

conduct i whisddingfitins s enderowndgeonducters idliztANenasivalyd shighdehgalil msu288 and
insulative jacket, (.not own). Referring to Fig., 8b.. shi.el.ded, el ectrjcal
calte 1 508ob R 08 12T A e s Bl b9 oh Pyl Son it DS R 555544

i ncl udes dowdu@ivbStAdtandlahYupaialaglve [2eRgi(hotkhowh).i nsul at ed conductors 1306.
Two general ly parall el shieldh@ngilns 1308 are di sposed around conduct or

fselt 1304. A cdnforngne Eigadhedialded dgesiical gatpe i1%02di11§b‘6§5e%|516%1t3\ﬁé’é411°§ﬁ§@‘l di ?g
. 13 A . Sed .
11 1mB 01% Oﬂné(lrggxgﬁj)? F%rs]g?g %@ﬂig(% 'rt]\lé 0 3 b]sgégﬁilgpo%eﬁrgﬁa 1&{@%811195111985&1 st des o

conduct or “set ors are artranged generally in a
si ngl e plcnéuand 1806.€610 y@lcyallypasallchsiiading! filows 1408 buerdispobal arpand cabl e

arrangenent. Shielded el ectric cabl.e 1302 further includes a plurality of
grothd cdRBERITSt f%%?&wﬁ%&dgalwe@x@rsﬁlﬁ|1%1¢1ﬁ1¢08f3ﬁ1 Peeas g0 of 1 he
ground. canfHALeR Snd BdrgisAhRIIAETHALTH 08 Mo XHBIRL I IR side0éhcoflftbibm of the

ground conductors 1 are spaced apart from conductor set 1304. Referring
to Fig. 8304shidhtdedomdusttrs i 304 arc atrhmzcl402cralhy inmlgsgla pinnghe cfostdubtior set

B O S S0l L UEE e USSR AL AT Bl o
di sposed ia§Q4dh plurality of ground conductors 1312 positioned between shielding films 1308.
20 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
1404. Conductor set 1404 includes two substantially parallel longitudinal insulated
conductors 1406. Two generally parallel shielding films 1408 are disposed around
25 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
a twinaxial or differential pair cable arrangement. Shielded electrical cable 1402 further
includes a plurality of ground conductors 1412 positioned between shielding films 1408.
30 All of the ground conductors 1412 are included in conductor set 1404. Two of the ground

conductors 1412 and insulated conductors 1406 are arranged generally in a single plane.
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conductor set 1404. A conformabl e adhesive | ayer 1410 is di sposed between
shielding filnms 1408 and bonds shielding filns 1408 to each other on both
si des of wornductssreaset 1404. |nsul ated conductors 1406 RCeE/US2012/0889d9
generally in a single plane and effectively in a twinaxial or differential
pair cable arrangenent. Shielded electrical cable 1402 further includes a
plurality of ground conductors 1412 positioned between shielding filns
1408. Al of ﬁﬁgs Jrdbnbustistraucxsrplary embadigmenhef angdertiiepl egsenbbt or set 1404.

Two of the g ngJ aff %ﬂ%a%ﬂhé Pﬂeﬁf&ﬁ 18%511&615‘%%3%%8168%’})'%?&% uit$0Gqar €

arranged gener Sin pl ane strate an exenpl ary
enbodlneﬁﬂcaﬁaﬂm&&hﬁﬁyﬂ5mbmcms&eﬂﬁh@dataeﬁduﬂgaMelaﬂza&pﬁcﬂc@ﬁcﬂhe pr esent

i nvention term nated rln |rCU|t ctrical enbly 1500
i ncl udes_cé.’ng TP guge elied 7 hie Eiaiesiesh bl dotingogey BRI ltyoReRst i ve
cabl¢ cli aﬁ%ggdu(?%}'sgﬂsqgm Sl Sflel icE A ral PR @sﬁ%%??‘n?%d&ﬂ%%n&cmr%&al ity of

spaced apart conductor sets 1504 arranged ge In a single plane. Each
conduct oringedesitwolsubeantially pstabisk langitwalinay insaltasdd C@Itldllmmg i150ai Tved g¢mtsajlyat ed

conduct or ar al el di n 508_.are osed
S oang canaiRl i diR TR T 08 e bSid oriliiubertys LB, Alehethenl shosed
bet ween sfah&dieh Rgerf 15108 di e@B&wlé@@@tﬁelaﬁigqhﬂisngoé hh@ﬁoﬂe@@ﬁlddﬂng’aﬁﬁﬁs ot her

on both sides of each conductor set 1504. Cable cli is clamped or

ot her wi sel 8B taetvbdthay oaﬂvomdqsmftea@ncqmﬂu@tm @dt deey. élag@t thclaﬁl22 @fa@a@pqcsoz such

t hat, at Iea one shleldln fl tr|c eclip
1559 ot 30 RS s AL RS SRt SV H G2 TIBINE F BRYT ence.
such as, @e@fshlémﬂigaﬁlfmseﬂ%%mctrﬂ&ﬂ@c@t’ﬁacﬂﬁ banﬂ@clqﬁlszzuctablb@ﬁpdsiﬁﬂs4, to

establlsh a _ground connection between shielded electrical cable 1502 and
t he grourf@nfigyred &fdermingingo@ groundepfopence etugh Antcat qoBtachdeyedfulrd 0 08f er ence

using any rﬁfﬂe}cf&&hﬁ OB 4. o%ﬁﬂaﬂﬂ%hnag%r%ﬁ %dnggt onvﬁelt\gé&g%hleq&é({mé&gcal

mechani cal anpi ng, and adhesive I ng, to nane
t er m nat edbleclabl ent ﬂiepgrdﬁﬁl?refmm&a@aﬁl@ tlgt may be mrmadataintoakic gloendrederpoect | ons

of the conductors. of insulated conductors 06 of shielded electrical cable
1509 t o dSHIEFRY Sut ﬁﬁ#ﬁe @*OSf ingludmepo flP&nW%lglinat CTITRRAg, ragﬁlagw@l CﬁarEBlﬁg’act

el ement s 41§ ARcsfel b &y, &&Haﬁe beaf dvitdh terhinglcdednfd &t fﬂ2§%a}pﬁ9ﬂh@aé—502 may

i nclude one or nore ground conductors as described herein that may
el ect ri cabinyingtomt cfche embypoetions qf this@hductomdefiinsubaed condnctonssitSs@af sliclded | east

one o SMELALg, UL 195, 4200, P05y 0%, bl U1 848, 2 Sxerplary method
i nvent i onylenRBRE1E bt Bihtéd cﬁeﬂﬁboalc@qu JHRdéd ¢ustieatcablan 5@2<ﬁﬁph@dhydem%fefwd of
maki ng shielded electrical cable 2 illustrated in Fig.
20 more ground conductors as described herein that may electrically contact cable clip 1522
in addition to or instead of at least one of shielding films 1508.
Figs. 10a-10g illustrate an exemplary method of making a shielded electrical cable
according to an aspect of the present invention. Specifically, Figs. 10a-10g illustrate an
exemplary method of making shielded electrical cable 2 illustrated in Fig. 1.
25 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
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
30 multilayer web may be formed using any suitable method, such as, e.g., continuous wide

web processing. Shielding films 8 may be formed of any suitable length. Shielding films 8
may then be provided as such or cut to a desired length and/or width. Shielding films 8
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In the step illustrated in Fig. 10a, insul ated conductors 6 are forned
usi ng any suitable nethod, such as, e.g., extrusion. Insulated conductors 6
maybe forweadonfi4srsy suitable | ength. |nsul ated conduct oPSTAIShEY/088¥8N be
provi ded as such or cut to a desired I ength. G ound conductors 12 nay be
formed and provided in a simlar fashion (not shown). In the step
illustrated in ggg 10b, shielding filns 8 are forned. A single |ayer or

nul ti | ay&paxRbpy H%itpdxaﬁ@aalaﬁymgpml foldstapracarp flssibilitsicthcas, e g.

conti nuo o | d By any
suitableqﬁé%hgﬁlwgﬁ ‘R§§IQ?ME§§1ﬁ§ M?ﬁ5£wkﬁﬁ%$%V|d% Rgégéﬂﬁﬂngﬁecut to a
desi red |£hgi1‘i7’e lapel/ 16y, w\mcﬂtrhay Ghioendd og siticldire: faray Wséndung-duaabie ehettwdpave
transverse partial folds to increase flexuﬁlllt in the Iongltudlpal

di r ect i orPucings, gig-Jamatiag oy spugtegne. Tofre skap idpeirates niliins! 08, 3 Rlbraligeo
conf or rm%ﬁn@cg@g@dﬁ@mksaé’ g?o&g,coﬁ@ﬁ&&s @yaxﬁ%hie@&lggﬁhﬁ@g shi Slﬁb%@@ Ailms 8

using any suita such .g., lamnating or sputtering. In the
step |IIUbnnmgadﬂaﬁ1Fp@wu&dcﬁmnnm;mmb24nmhdbsap&ubﬁﬁmmnqpnﬁwé6aﬁéb6 gr ound

conductors 12, and shieldi ns 8 are rOVI or m.n

o ovi ded Mg 0s Goromditotats Bt e 6F Hided Srted B 2sithavi ng
a shape GRELESPRREDEAndudated E6RIBSBRES QA cofifhafisrs ab, a?fa' slafs alBes hiccal
cable 2 and include a bite 28. Insul'ated conductors’ ground conductors

12, and stiaepel ar&gowdmgrt@ the @mé“lgaraﬂ@n@édhlal@l@@ elgcingak Qabter?e and;p@mtymeétm on of

shi el ded el ectrlc ned in roxi mdy rolls
oI b 9o B AR RSy 2 20, RS AR B ARt Sl R oL
roll's 26&ormiah raliead swmlmﬁwwwém formghg @l 362 08b. Biihind@bn /g tool 24
forms shleldlng filns 8 around conductor sets 4 and ground conductor 12 and

bonds shifermas Hclding fdms Sragoumg gendudirrscist A growidrendustorbeindclmdeict or set 4
and gr OU%ﬂle?cpﬁgﬁﬁhE %o, &eh o't#e?%) Ws@&s%?@%l%le&nh?ct{nans%'tga{lg {%ugEf“d' ng.

Al t hough 1'n odlnent ormng shie conduct or
sets 4 andnducond?claductydye appliadth ﬂaahthtenljomihng IAdihnggH inl this e&tiodlrﬂanh ot her

on th sjdes of. conduct or set 4 and ground r in a
sini} e op@FBINRS eﬁf %k%%d &W@ﬁ&ogset%ﬁgg@gm §0w§v é?&ﬁg. ban: %%)ar at e
operati Orkﬁlelcfhgﬁlrﬁ@ td éch%&He@Bﬁ%oﬁlml&‘ésQ)?@a&J &%Hﬁét&@éet@%ﬁ!i %ro%nés it is
formed by forning tool . In the step illustrated in Fig.

| ongi t udlqmaduﬁqnisllﬂwcdla 1a|aemfgtfrcv1:®mtiwt weehercorbddonants, sletss stéps @py ptairii8 may
be forned in shiel ca i n Ui b nmet.hod, such
o | O o SepdtaBDogpliory, Ei 1o it RS hifidee HRt R A R B P 5. 1o
shi el di NGofrhinBBod? 2af InSthé Step ﬂ@hs&h@atiﬁ FEal0& a&lg@tuamar Hlitol Fad famgdan out er

conductive shield 30 is provided around the fol ded shieldin films 8 using
any2@ui t distecareohdebtor sgtsth 8pEitsd§ may be formed in shiclded electrical cable 2 using any

suitable method, such as, e.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
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

25 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 §.

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

30 specifically intended to illustrate an example of the conforming of conformable adhesive

layers during the forming and bonding of shielding films.
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illustrated in Fig. 10y, an outer jacket 32 is provided around outer
conductive shield 30 using any suitable nmethod, such as, e.g., extrusion.
I n ot her wotzotvmerstts, outer conductive shield 30 may bePOmUSR@&d/0389d9 out er
j acket 32 may be provided around the folded shielding filns 8. Figs. 1la-|I
| cillustrate a detail of an exenplary nethod of nmaking a shielded

el ectrical cable according to an aspect of the present invention. Figs.

lla-1 | c are Igﬁléq;stqsp ﬂ@pt}r%ﬁedm]@gdb@ apinslpted icpagucter 68§ a’r’n@pén%foqdﬁ@tor
f bondi f
conf or M N0, aQRLALIRBL G, AAER L uRLLRY S66, I b0y DR LfImNAoRAR bondi ng o

n I nsul ated conduct or
1606, a grovided. Shivddiag ﬁtms’LﬂSd(E @phmﬂhcamadohfdmﬂmel adbedived legerclondulattbs 1606,

and two shi el filns 1608 are .pr.ovi fil 1608 each
i ncl ude éte@éhﬁ] rﬁ%ﬂ%%hé& bk phigidpnedt ) 16§§ %fgﬂg%ﬁ@u? inyeletedt ed i n
Fi gs5 11 RohddGor lsé%%hgfb,f&m ichARuAR A% 18584 bATdR Y LAk Paidigt &d conduct or

1606 and ground conduc 1612 and bonded to each other. Initially, as
i |1 ust r atibustiatedAng’ig. 111b, candorfrablvedhesivdllgsis 610 st;lbha;zelﬁdlﬂosgmallthlhhws.t hei r

i gi nal h f. shi I di I 1608
0 oobeds AutEsarnRe il atmiE Jomelda Bis LM B S CnoueH ot aag: 1 o
mechani Cﬂh @t B RptdrhClachRyé @és'ﬁ%ﬂ'%cﬁﬂﬁéa@‘éﬁ@él‘e@tﬁb@l%e%rrﬁﬁﬂc%' ded
el ectri cal cable 1602. ygemflcally, as illustrated in Fig. |

conf or rramhéraatsmetsqswé shiglfed slerBral eadief K0 Spechiecat!pi afsnléustlt@éetdvm@g slﬂp,el di ng

fil 608 d 606 d
1613 o porRRaRC Rl iR fan EUCREER BN EhE v A AL RRC IS S o

these ar &ﬁ)‘ﬁh sﬁwdfhﬁguiated)mrﬁwt@bh@oéaﬁmeg&bm doayiedtsr 1620a 9@1mﬂ‘oardm to be
thi cker in areas |nned|ately adj acent 1 nsul ated conductor 1606 and ground

conduct orconfprmablgggh %Sel‘ffslﬁféﬁ‘ﬁﬁﬂél displages ghigy fion Hesh aewsdFedrdunémeBls and
ground copguet K&@%ém EodtS tﬂfck&olﬂf éam %gﬁgélﬁﬁégx&n't ﬁéﬁla?edltﬂo

di spl aces i1 nto ese areas. con or ma Ive yers 1610
conform tcanélicft@cltéo\ﬁah& gtt@ndemmdw@brhém\md sabtaltdilpgoffiolmso ks0Btednd gr ound

conduct or formabl e adhesive | ayers 16 ce_away, fromthese
ar ef@ suc‘}‘i’n %?r @B&H@ ZEQRH &eflw%fé% Rutien efﬁ?q“go‘egﬁfea&?@gSlg%la@Prai ng films
1608. In I%Qf)rd?s‘g[hc%ﬁmh@&)’ar@a[@%@ reo%forﬁﬁmesahh@éndeegy@rk%w tGbmeRpP! e

according to an aspect of present invention includes a transition
portion piﬁ&lctwedylbdrammx@déetweeb@hﬂaldsmglﬁmlso%%madgmnidccbmducgml6lI,h| s

rensit] o0 ROLALOT A, SONLLOVE 840, 8 2, R Tonut etpnabiity and
conductor 1612 electrically contacts shielding films 1608.

20 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
manufacturability and strain and stress relief of the shielded electrical cable. Maintaining
this transition portion at a substantially constant configuration (including aspects such as,

25 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.
Additionally, in certain embodiments, such as, ¢.g., embodiments wherein the conductor
set includes two substantially parallel longitudinal insulated conductors arranged generally

30 in a single plane and effectively in a twinaxial or differential pair cable arrangement,
maintaining this transition portion at a substantially constant configuration along the

length of the shielded electrical cable beneficially provides substantially the same
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this transition portion at a substantially constant configuration

(i ncluding aspects such as, e.g., size, shape, and content) along the

| engt h ofwohelghassided el ectrical cable facilitates thePshitskaes3sBectri cal
cable to have substantially uniformelectrical properties, such as, e.g.,

i npedance, skew, insertion |oss, reflection, node conversion eye openi ng,
and jitter. Additionally, in certain enbodlnents such as,

embodi merflestigmagestis iHé devricon agédeal priicapteis C@moeb%tcaﬁdu%@rﬁ i har al | el

| ongt tudahudise] 488 GARIUShAERy AL ANARH-SERSF AL Yl Alogl BoRL fae and

effecti ve In a tw naxl a erenti alr cable arr n enment
mai nt ai mla@gth bf &emhatt&dteldcmqabcdbﬂmmbmesstublsé cadtried] Ipyrfommtcanf the
configuratLon along the length of the shiel el ect

i cal
benefi ci 2Pl Biegvizde'dbdlipdiinyarions gxqmlaty. gee% ?Jﬂé? fief IF“éPBaldew ation
froman i | t or set.
Thugs Ca'r aggfglacg(ggt graf, a%lfece%%eléoﬁgseﬂpﬁlk}eﬁ%qﬁa 1Rﬂﬁdé Derh S GORIHGH

, Iguration o I's transition portion al ong
the | engtdis@ed@eo@nréiodedd@lcefcthaf ¢wdlctonkdte contri butes to the el ect rical

per f or mance of e. cable. Fig a-, 14 i I st a [,i.0 s exenpl.ary

P bodi mont o orReCEE It Faealay TaSh bR slesttichl b, VG SRS S Rne ¥
present iduendidRt 1Rt CoRGldasiacal 1(14%@11&5%1@%@ Idn%ﬁudihﬂﬁﬁﬁﬁﬂe@ébxﬂﬂ@to@r bot h
sides of the conductor set. Referring now to Figs. 12a-12b, shiel ded

el ectri cal706abwe gerrodly prs ﬁliml eblehil@ fr'lllngel 7@8 piudisrscd eltound? Qfmdug@n detdf78¢. set

| ud din d d |
oar 1 of ARPR Reht PRk FITEUE D% LRI BMEPSREEN s b b o8l

opti onal &@fbbﬁdiﬁbél&ng(ﬁimms i17@8 loasuel otllzﬂ@n béthdidepesashdaetonegn7ehi el di ng
films 1708 and bonds shi el digétg filmse 1708 to each other on both sides of

conduct orlneé%teCi?@muCMOﬁéa%is celbypiueryreed 1 coaxidor sipglogafsd edblanged in a
i al d
coaxi a aﬂérﬁ 1@@@39@@9&%76@ E&ﬂ%g@d&hduﬁ% H‘%é‘a] Al Iﬂoﬁfggg@& vide a

conductlve yer a non-conductive polyneric layer
Conduct i welymgterlafet08a8%. ahﬁﬂuctn&uhﬁdredo&aofadmhmlaedE@rﬁiucfblrd B70r60mfnsgur ation

hi el di fil f A f i fil
9osf%'h§wr9'03 glvf'@@grf 9%5 %hpgrf m Slrfuﬁﬁﬂer%e@%‘qO'@ﬁléﬁfgfleﬁg%%%@amg| '§8¥i : m;mS

1708 mayhgowh i FRY 76 OAﬁé}ﬁatﬁe &Mo%geraueﬁ oﬁmehﬁhgmmgnbai@nég?%e%ﬂﬁm in
Fig. 7a, shielding fil shown i'n Fig shielding filns

shown i n tEitlge condigufation eﬁémq:itimg fStmis €08 isingyvif iﬂlﬁg a7 Qg clidmgy fulde 1008 sihavemt r| c
portion 17Q08' _subs centri.c_w onduct or_. 1706 d Il el
bor t1 ons 14 e T uePBing Firkt SRGTPIT i€ P68 S ETIE SR B PR 70T el . 1 n
ot her enmigeli,a@NEScestiicPoetiohdl 7okt §ibsthAfA Iy EAcEMAL WS dndlddal Eopanal | el
portion 1708". Shielded electrical cable 1702 further includes transition

porQ ons mvzé,]@l posipns bHSY wherpiotshickdine §lras 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
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

25 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
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

30 shielding films 1708 in transition portions 1734 and prevents damage to shielding films
1708 when shielded electrical cable 1702 is in use, e.g., when laterally or axially bending

shielded electrical cable 1702. This damage may include, e.g., fractures in conductive
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conductor set 1704. In other enbodi ments, shielded electrical cable 1702
may include a transition portion 1734 positioned on only one side of
conduct orween10liA8b4 Transiti on portions 1734 are defi ne#Coyusstnombssng 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 shg%P transition, such as, e.g., a right-angle
transiti dayesr 788a sndraidebolippbeitveemeondppibeddyard 7884 sghgintqopdugsvict i on) , a

gradual t Lt . . i i i.dal ;. FLion

ot ovi des Tepayrs 120 17050 4RS00 ol prRa Rl HARRAN Bl U ARG AR 0,
porti ons 17084n andufat@yviegbsstdtedecttacsiabledi?og, Whitimmag 708uddher., shickinged
electrical cable 1702 is ip use, e.g,, when laterally or axially bending
shi el ded WISBEAPROACORAYSHIKC [%7@21.70%?gd/ala%%o%wermlme}c g 1 70%pact ures in
Condyct'V6|?yeﬁm%%ﬁﬁgwﬁggﬁSTﬂﬂﬁ@&ﬂQ%HHVQ%HM%??mSRﬂﬂ%&%ngof?%?hm&ﬁQBa and

non- conductive poly ayer 1708 n ad I on, radua ransition
prevent s icemaige inaudihg ekrdnsnigorf pdrtren &7 08¢ dnbothsidEacf the cogluofor s¢ti el ded

el ectrical cable 1702, ich may .include, e.g.,.crackjng or shearing of
conduct | VEPFSpere SFORLAAUR GPTRaHORE S P Phent B yfer 168D, The
conf i gur aboheinl @bl Rihetaes siabiags bédealllyC@RliffoREAfHsEPareaRes singRl the

present invention including a transition portion on one or both sides of

t he condubsuted eendueior.@sentideahtviaparltaabls, Whemincoshidd iy ganafallygbniénuously
conflgurations, such as. g.Q. n_ i deal cQaxial cabl reipn a shieldis
qontd ai't JHeBRE rBlELs B Cisunst o bRy “OREy R R RCFa AR ShBeReBM"or 4
i deal t wiptevidaldeeldib@ronvddactd profiles thedethrbSlegenaionhéyswonio auws! y di sposed
around a pair of insulated conductors. Although these ideal cable

conf i gur #PFRPIpplseriael nrersaticse Intde shigkigA stocriopl blesascordingde apreesof 8 are
hot ”eceﬁ@ge}{rbiﬁ&mﬁﬁﬁ' &&gyt%l%%&%ﬂpda?%r%g% §§ﬁ%e a%fé@@{ B? ﬁﬁmn{iﬁn g shi el ded
canl e t (6] 1 O

el ectric S actording to aspe e presen nven , acceptabl e
el ect ri callequicpanpdcesf thamrabgtiac poreioe . Hybyrmimimizing thetshe fltlectradsttmn | npact

of the transition paortion, e.g., b inimzing the size of the transition
por i?_ on é}?atl%%@r%rqu}ﬁwﬂtw@m the C‘_gfrfgéueﬁm Y HHaraHIoBPor Y %1?%3_1@1& i on
portion abongof e sheNRkRiRidhent Mhidim! (BELiL: 68he &@RLiGon Phibfi 2i ng the
size of the transition portion mnimzes the capacitance deviation and

m ni mM zesninheizeeticrpditspackvhabneehmmibhtizgsltes wquidedcipare batvsen mnbipéby
reducing th onductor .set pitch and/or increasi the electrical isolation
bet ween COHARIEt o LetetS B he Earibelor 51 iR ShOf e s B e

transiti ol bedRed Qndudtbesche 0gfdfultontrbieofIhd &riRdr s of tHeafnskidh! €
contributes to obtaining predictable electrical behavior and consi stency,

whi ¢k i s nomperr aleng the dengih ghths pliglded clectrical cable contributes to obtaining

predictable electrical behavior and consistency, which is important for high speed
transmission lines so that electrical data can be reliably transmitted, and becomes more
important when the size of the transition portion cannot be minimized. An electrical
characteristic that is often considered is the characteristic impedance of the transmission
25 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
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
30 unequal transmission speeds of two transmission lines of a pair along at least a portion of
their length. Skew produces conversion of the differential signal to a common mode signal

that can be reflected back to the source, reduces the transmitted signal strength, creates
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transm ssion lines so that electrical data can be reliably transmtted, and
becones nore inportant when the size of the transition portion cannot be

m ni m zedwoOAn1oel4esr i cal characteristic that is often cengiuter®n3sosdt he
characteristic inpedance of the transmi ssion |ine. Any inpedance changes
along the length of a transm ssion |ine nmay cause power to be reflected
back to the source instead of being transmtted to the target. ldeally, the
t ransni ssilesiropagactig diatiens and dramasisalineropsgsithe Pio arran Bifg i1 RaticWargitier. but

dependi n Qd&ﬂ% g ?%1'1‘ ok E%&?ﬂss@(ﬁp ilile%%ﬂl%g&le §& El%e%\é 'btﬁﬂ gteﬂe?léﬁn%?f tilg %ft&?&ég be

accept abl e. er e rircal characteristi en considered in
t Wi naxi alapphddtes, 4 diffcteitiens-pataimetadISICREN) ori SCI3KewW 0 (repregpudhg theansm ssi on
speeds of .fwo transm ssion |ines of pair along at |east a.portjon of
their | e@%fﬂen%%éwcamamég CORVEPON dioTopne HKl Gtk s R to a

coman ”Qﬁ'ﬁ‘er?bﬂ@?s: thh ks tSQ? H’% rué% h%ﬁﬁ&c?%‘? knt&iRstt IRSOW £86 Giﬁgﬁfg?%et he

transmitted signal strength, atesel'ectromagnetic radiation,
dr amat i calctgptabie rAdasesivelye skaivt caarlreaneasated,in the tpae dormaihand compaed td deal |y, a

air of transm i.on . lin ill have.no ew,,.but, dependjng.on th

P Ended EReRey Bton” BRedt it f riShRr ZAkIaROu BERS B I a8Eh abdif 20
(repreSeqﬁ&ﬁgqﬁﬁghﬂhﬁkgﬂﬁ?Eﬁ@bm&ﬁdﬁ?@ﬁ@ﬂmﬂ%ﬁ&HQQQ%ﬁﬁ$&ﬂﬂxﬁk@ tsf)e end of
the transm ssion line to the other) of less than -25 t0 -30 dB up to a

frequency of iRaferiagtbacisiedtigad2a-d28,. in pert@GHhslp raljicheacserteblt glsictrica

Al ively,. o b d i he ti j d : d
reall 1 oo Rty SRR AR bR T S R ER o2 A R TRl s o

| ess t harcreda@ettiodd] frics 0PRaanESS FRbled thansd drbssadedtioiaghen abbon dfesadidan about
10 ps/n1q§y be acceptable. Referring back to Figs. 12a- 12b, in part to

hel p achile¥é. Aebeshehmyeindiiackb; eraps-wrchpreal praas 73¢ ahisansition nostian bidd 11734 of
shi el ded i o ) i: C - ti.anal area
T7sea ¢ nar i by EbiGahdn 1981 TREEAUAACHAS BeglaRS: BGRURRS 5 3706,
As best shbsumtiatlykbgcentRbwith i3aktclavhionad 1706eamdltvadaioafpotntatzidt i, emeor t i on

1734 is defined ransitio ints 1734', where shielding filnms 1708
deviate faﬁt?@a%ﬁﬁjés Lot ﬁpmﬂe%&%ﬁma@y\m{wei-ﬁ%a e ghtattor 1706,
and transitd Rl Rk MMl AAnclib 8 Vvei SitrEh i Taibl VBt Q8 @8Yh ﬁ{a% bfer om bei ng
substantially parallel. I'n addition, each crosssectional area 1734a may
i ncl ude aubgadiaplyrthe simel F8aher, ddpifainpbid ddbnsvd la3dbl H@ymdyehayakshiakidsally t he

. Furth f or. ,adhesj ve | 1710 h t.hi ck Tac |
concent r i1t SBRTBrPOTIOR. 1 Obst10g P RRRICE T Py RRLe | b (ot PGAT O ¢ hat
i s great ahickh@8 Tt h CKkRARSEicTREtibM 1 TN CSIRLifat1G, ddRFdrhAblchdf&ive 1@VdH 1720 njay

conformabl e adhesive layer 1710 nmay have a thickness Tap in parallel
por2Q on 1rEe thighknesu T hi piabelportion YRS andnthieknesson trargion portion 1734

that is greater than thickness Ty, in parallel portion 1708’’. Conformable adhesive layer
1710 may represent at least 25% of cross-sectional area 1734a. The presence of
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
25 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
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
30 one or both sides of conductor set 1704 that includes a cross-sectional area 1734a that is
substantially equal to or smaller than a cross-sectional area 1706a of conductor 1706.

Shielded electrical cable 1702 may include a transition portion 1734 positioned on one or
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that is greater than thickness Tap in parallel portion 1708". Conformable
adhesi ve layer 1710 may represent at |east 25% of cross-sectional area
1734a. Thwopnegkswe of confornmabl e adhesive | ayer 1710 iPATAISO&I9A3896% i onal
area 1734a, in particular at a thickness that is greater than thickness Tac
or thickness Tap , contributes to the strength of transition portion 1734.
Careful control of the manufacturing process and the material

char act erjosh sides effcopducteraet bifs té*l"‘éﬁ%ﬁ@% agfrossHicelinabiaish & ¢344 thaflis cabl e 1702

may redu pat i ' ' It e. thi.ck 5 Of:

conf or m;ﬁﬁgﬁ%lﬁgit@%&f@& éér{r?éltgig&lg%ﬂ W&%‘é%&oﬁﬂ’go% eg%&?%%,% §§/ﬁé%fgﬁnar%ay in

turn reducea Viarh atayonsy icks thhe 50%aaet & bmgeh afl @r Sisiskdsé elctwical cableelr(02734a.

Shi el ded el ectrical cable 1702 may incl ude ransition portion 1734

posi ti onera%WC@H% UgpsIBRR PP@P%Q?@@&]&HH%@%?ME&JQ&? aomdHo" 1ohdp it o

Cr 055~ SeChLPRRyR&Foss &l forh4tka '1‘gz@“@ﬁ&%ﬂ%ﬂh@kﬁﬂ_o?ggﬁé-séc@ioﬁél 20BI1h§E, than a
I 1706a of uct or e | cab

cross-sectional area con 1706. Shi el d electrica | e
1702 rmmy is adistadgaldy theamse tlong thwlehgtbof tFBHicmod i706.dive dxomplostbe surthof h si des

of conductor set 1704 that includes a,cr -sectjonal area l1734a that is
aubst ant 1St RsLaries LRgREMONETY Brgbin SF "aBRGbITER o308 SEER xampl .
Cross-s echidcanal ci| €7 R4R ineRMcY ﬁrﬁlys_iﬂi&ﬁ%r{i&@snl 734 %ﬁ‘ﬁ@ﬁe@oﬂ [ tfae9br 1m
Shi el ded el ectrical cable 1702 nay include transition portions 1734

posi t i onegnductéyrorhl lddbat coth swhugatcopssseetionzbares haidagwobreimibe grhes-a

< Elbet anera] yRnE ol SRERds Bt NSRRI e SR ol “Campi o,

t he sum dhclgd®ssmsaetjopicls 138 assifidadicontith ¥ideyoft @adudtbradet SUH, vercird | engt h
of Im Shjielded electrical cable 1702 may includes transition portions 1734

posi t i onehe BansHsTPastionss! Tdf arondsierilysdenticabnuked eoadnetpib{A9dws an
Subst ant ATy cprgieSag 124 (HEISLARUOR, TEPARERRY S0B5 REpT IR &

t ransi t i ahaposilaomsthickddssplgsingul ané domtuctontl A0G hadesdiamcteo Ddwat oransiebn 1704,

wherein the transition portions 1734 are substantially identical. Insulated
contfct orp%m?ﬂésm%}hhwédﬁfaﬁl gf%éﬁﬁé% SS@?H Racts dhsT S WHI¥Sr ti on 1734

may have @,hat@fidhs de8Hcl abbvd A&} piovidcesgatRanistio HpRhh Qthhiemispgss T1.
I nsul at ed conductor 1706 has a di I:31m3t er Dc, and transition portion 1734 may

have a | avigral degrgtrhange, sinditasi s gl esthint Hdd%dfartetget inPpedantee aluar sushss,
configuratio 0 escri bed. abﬁve hrraﬁ%lﬁrovi dg a characteristic inpedance that
remai ns W h hOdMFeSict 84 ngeM SHEh*Sa88-é. ., within 5-10% of a target

i npedance val Ugctobdht @hirofthd-conBflirfidiBof tAMSHioR pBiIoRAN 738 AMNB thSMARhRT,

e.g., Im Factors that control the confi %ur ation of transition portion 1734
al o} t heshickgpgtdiecyical cable 1702 include the manufacturing process, the thickness of
conductive layers 1708a and non-conductive polymeric layers 1708b, conformable
adhesive layer 1710, and the bond strength between insulated conductor 1706 and
shielding films 1708, to name a few.
In one aspect, conductor set 1704, shielding films 1708, and transition portion
25 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
impedance of the shielded electrical cable.
Figs. 13a-13b illustrate two other exemplary embodiments of a shielded electrical
30 cable according to aspects of the present invention including two insulated conductors.

Referring to Fig. 13a, shielded electrical cable 1802 includes a single conductor set 1804

including two substantially parallel longitudinal individually insulated conductors 1806.
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shi el ded el ectrical cable 1702 include the manufacturing process, the

t hi ckness of conductive |ayers 1708a and non-conductive polyneric |ayers
1708b, combenmelBw4adhesi ve | ayer 1710, and the bond st Pemgisholomssseen

i nsul ated conductor 1706 and shielding filns 1708, to name a few. In one
aspect, conductor set 1704, shielding filnms 1708, and transition portion
1734 are cooperatively configured in an inpedance controlli;g rel ati onship.

An i mpedaht@gensilyarardliey shieldang fdmsHiBPE aeahsposerharoprhendpsior sdtl 844
hi el di ) on ¢ i
cont | gur SRphTshERRb A h A1 18 RN B AFIFRORERS piiChye
el ect ri célondadiiedinkifiss 1868 & dadh otHel us bothtsédds Wb cariduetor exdisplt dnyulaathodi ment s

of a shielded electrical cabJe according o aspects.of the present
i nvent i orpopﬁ%qterailg PRRGIAAS %Pals@ﬁ&é%aa@g[‘;rpéanew@ﬁ&?ﬁepwﬁw fiwgnaxja pr

shi e ded ggchfidiHalr GaR laﬁa&%&.ﬁ%ﬁ'ﬁﬁg fim§ 1 §6H ﬁlcﬁlﬁgg!égﬁ%g??iay%ﬁ%i%a

i ncluding two substantially para ngi t udi nal 1 ndi vi y i nsul at ed
conduct orand B8E-cOnduger @obinoyicayeall Bedb. Slondhdiviadayfer [ 8@3a1BGB 1asudatell sposed

d conduct 804. ' f bl e.adhesj ve. | 1810 i
i sposed Bt 13 sHitfige AL s ABaR R GOSRAE R ErdRTE TR 08 Lo
each ot hefon@htlOHRh $b88HoAling BEMEERS 18R} ank8Rthllcl PSibAl BEhSCORRUSTOr S 1806

are arranged generally in a single plane and effectively in a tw naxial or
&

di f f er entsnzldipafitmg b%)8ara substigéintinparal8ii Shidided clertrigel caBEE 804 dnaletiss a

Contlhet 1 VEMEYEporRaRE AR RE R AP Thon R BRI RO oL o R e

1808 i nclopele-seaxiianireh ¢8R vherdth th8 Q@ of ulst-8¢utioadll dcad ABB&NTssibstatially
correspondi ng conductors 1806 and parallel portjons 1808" wherein shielding
films 1808 sanee dapsthadengsh pleqndretprse806 Srgrexaapleeths simi af grosssetionalg 02

| ncl udes LLANREL] 00, RORUEQNRLARA OS] L ANSE 190 AllSh (8. Qecigfluct o set

1804 that each in a Cross-sectiona er el n e sum of
Cr 0Ss- secir¢asrnadB4aireasbsiBiidHy e sambhdmiahsitibyy poriiens 8itel at sutgtantielly engt h of

conductorg 1806, For exanple, the sumof cr -sectiqgnal areas.1834a may
var |es§3?1ﬁ%1- 3ht%80 gurgg%%tmsglronmﬂqnﬁ 1§§%WV@FR“‘&?%%@%%?R%“SMI ar eas

1834a ar gn3ubsicafdd @bl Yordyetos 25 @H%lé-érﬁi%a} 3 D iPRE QNS ptEaAtbe [ both
substantially identical. This configuration of transition portions 1834 may

provi de acwhareithieridssiral nange dedhcas, ¢€.gr, wethohS-d 6YidefcttergectlBg@ d@sicnglue- ended)
and'a di (a7 ot e Lpsdanse, 1oL Kol armn Mhbin 8 desliodrangg, sueh
such as, B39 -maykfiinithize 3R bF MR twb RbsdueRRE i 908 AbhOR 1845t b paARhidr@Eiporti ons
20 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,
transition portions 1934 are identical to transition portions 1834 and provide the same
benefits to shielded electrical cable 1902.
25 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
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
30 cable 1802, parallel portions 1808°’ of shielding films 1808 and insulated conductors 1806
are arranged generally in a single plane, in shielded electrical cables 2002 and 2102,

parallel portions 2008°” and 2108"” of shielding films 2008 and 2108 and insulated
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1834 may m nimze skew of the two conductors 1806 al ong at |east a portion
of their length. Referring to Fig. 13b, shielded electrical cable 1902 is
simlar twozhioglssiwsd el ectrical cable 1802. \Wereas shi elrdeaisedienssIseal
cabl e 1802 has individually insulated conductors 1806, shielded el ectrical
cable 1902 has jointly insulated conductors 1906. Nonethel ess, transition
portions 1934 are identical to transition portions 1834 and provide the
same benePpgucters 2806 andiaiPoatre airanged in didfsrant phogs. Asiagesult ansidgppeItipyst r at e

two ot herzfo%%i %H&’g%z}’hmocﬁ%f&%ﬁfEosﬁfonaalngg%)ﬁ%gﬁgﬁﬂ 6+ eiafoglg ir?c‘i‘l?cgﬁ%ﬁw%or ding to

aspects of "the preesent invention Inc Wo I'nsula con ors. These
exenpl ar yraawinodipoivns 203eand i8ddedpdsitionet yshstaitially ayrmakirealy withpesictt on and
configuration of the transjtiqn portions, Shielded electrical cables 2002
(Fig. 14d9 Calﬁeﬁpga%ég ew@.te oopsucPTs 2006 rc? Thbongi il bre PO o OB cabl e

1802 Wher£8ioh BoritnSheefa &l 2GUriL eﬁbfuﬁg%&r&%@o haldnElh AhldRas 1808" of

shielding filns 1808 and I nsul ated conductors 1806 are arranged generally
in a singletpdahngles 2002 hnd 2ded skickket riccticat edblas200002d 2P @t 0anfipamedtd el
portions 08".?nd 210%% f shgeldin% films 2008 and 2108 and

i nsul at edBORIRELORECRERE g gf%S-arranged in different planes. As a

result, transifhif@hd@kéhpns FRRMHIRABSs 2hRdddIay@idcad Eiﬂl@sra%eérdﬁfg&bta%%&tsand

configuration. For reasons including that transition portions 2034 and 2134
are posi taféhepresmbitvantionaincipde ¢ phselity o&bpagedipait eandpetor satpareamgeds pondi ng

[ nsw at ed conﬂu%{ ors 20 a%ea glc 20105 Ce%nrdS wlaf & hgn cgrnr}‘l(i) urglttajmlg1 1of ok flaIESi tion
por ons ZH3F ahu® 2184 'Y Cargfﬁp 9 ot P66y éiong tie ﬁeng%ﬁde &hi el ded
el ect ri cabng@amims inkRRdanddi62, Twhbeldat, el shicldingclblsese &0pckeand 2102
are configured to still provide acceptable electrical properties. In

further exemdthe gondusionpseArGinchrr apdualiy|ofcoriertiic rosttmssubdeBiallyng to
aspect S QlonldriPLRR G fealtAE BFLRMoh ATk Gndta BIHIRY oF ¥arllicITRATHS vARAL
e plane. ac uctor set

conductor sets arranged generally in a sing con
i ncl udes tbaghieldingdilmssubaibatantilyl pargket.ad bRiralltp pirbnsitiongporiitsudcéihediby

conductors. Two.generally parallel shielding fjl are di sposed around the
contiot o_rtﬁ%%&@%%éﬂmﬁpﬁﬁbe RN UPEITROBHC ARt eI, P8 Babst anti al 1y
concent 1 i &l fbrtibRAstd ROBaraflcltBRiGRRE erts‘HEe‘fdiﬁ?ﬁhﬁs.ﬁ'h‘értﬁahki%n pbriiRas al | el
portions wherein the shielding filnms are substantially parallel. A

pl ur al i t yngf ba p@rsined on bptrddwnd cadf dondactoysct. Hor skdrapld, thg shiclded cleotdicelhe
conduct or E Hﬁ rovi,de a
I

ot o P ObE Rt LA O RELAER 0 Soncentt L por  ons
gﬁ%/elbgegqghg%?gieﬁbgl@ Rs EBdivliydeanSdd B acddagianElUuGidé cifRl cabiefar@X@&Ming, antihe
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
controlling relationship.
Figs. 15a-15c¢, 18 and 19 illustrate several other exemplary embodiments of a
25 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
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
30 be electrically isolated from an adjacent conductor set (e.g., to minimize crosstalk between

adjacent conductor sets, Figs. 15a-15¢ and 16a-16g) or from the external environment of

the shielded electrical cable (e.g., to minimize electromagnetic radiation escape from the
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cable may include a conbi nation of one or nore conductor sets 1704, wherein
i nsul at ed conductor 1706 is effectively arranged in a coaxial or single
ended cabwe 2arwiaspenent, and one or nore conductor setsPC80%2010/088939 n

i nsul ated conductors 1806 are effectively arranged in a tw naxial or
differential pair cable arrangenment. The conductor sets, shielding filns
and transition portions may be cooperatively configured in an inpedance
cont r ol | ishiglqed) odgcirdngs pabie and génimaplaoomagectigriatenforoneg fiemrextanay sowicay. ot her

I f t
of “the. prafGodhaBnl 20l InboLALY B SARI phiRh R BCERlPARIIPED ©
sever al @&ammm ny r@m[bemermemmca(bfsohtlpmrmdalnqﬂespﬁclhd@ﬂom‘ praxsiityedfdbrel
electr|calgi§ @ng to aspects o present invention. Figs.

15a- 20f af hy dicletrie Garyde téﬂ%@%%ﬁ%@%%@éﬁ%@@% s ZryEdar el
port4 on téaﬁaudtérs %@Eﬂa@e rdﬁgctto? ifdiget élé&ﬁ.]:all360!1‘[%9['@&1%%&%989&‘&&9% flﬁgﬁdl f the

shi el ded el ectri cal he conductor set may be electrically isdlated
from an dﬂpmc@ﬂmedddmnmobemﬁmn@@agxﬁchmmkmsﬂ$zéympdésmﬁbbemﬂtmeen

adj acent ond ctor sets, Figs. 15a- 6 0 t ext erna
et T onmeeT coRB R Sisue TR Y FPat A Bpdng fime fp iR Phep Gy

el ect r omagiet lloﬁgﬂhﬁfﬂﬁa@ltyl, fs9eR Peorfﬁdﬁmahb @&Eﬂ&hd@@ld&kl%ttblnﬁﬁﬂe adeR! B @ed

m nim ze electronaggetlc interference fromexternal sources, Figs. 19 and

20a- 20f ) .aspestzonatal Qelélontovﬁéhqﬁéreédhngﬁlrp@mtdeﬁnedr@gﬂ partibu abthe shickslieg

e el ectrical isolation. Exanples include

mechani c ures to rea
cl 02(2 pl’?)fil(ll %é%ls lf‘Ot tRETE e‘f"&ﬁd}%‘g‘o‘f?ﬁ , high dielectric constant materi al

bet ween t he Shh@hgﬂ Mgk, khiced c@pceltatcHoThoCtiafieddshab conktdise8 R0 eatindi r ect
electrical contact with at | east one of the shieldin fil ns, ext ended

di st ance ipepdieaivagyetastnlle praliellencivding! insppted canduys @akherdsEn adj acent
CP”d“Ctorggﬁgﬁﬁeyp%ﬁh@ gd g? &9@%@0&1@%& Qr%uﬁé‘b&la‘got §th % SRick (ﬁxt?é‘ ot her

directly ongl ransversely, con
adhesi ve,fili3 mammdemalﬂehpmen@metwheﬁelpahaldleg fijppay Ilwmroiutistaﬁtlslty el di ng

fil is def d s a portjon of the shielding filns that is not coverlng a
congct orpagilel @%rﬁoa%%zogs Hioslt98ed B) Bty Feceandecioy See@z?@é A IEQnpEEe
conduct ory, %Fe%%c%ﬁ@ﬁola@@&ihdh&%% 4l St (e, SHASERI TrRdHiddRpbaddigl chgprai t Ud' nal
i nsul ated conductors 2206, and two generally parallel shielding filns 2208

di sposed Hﬂémmiallmpdumh@ﬂ@étsf shxOding Sivine L20&andfinsulste@ 2@8luctocd 2206 apar al | el
portions 2208" n shle’ lgﬁzfllns 2208 are substantially parallel.
Parallel‘%@mgqﬁﬁ?c 812588148 ffed i n bet ween conductor sets 2204 are

configured to glregt 1516 ahickdct 2RIcA@I EANALIAACI§8ESWE 2Bt TeRAB04 Qabler - | N
shi el ded el ectrical cable
20 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
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
25 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
including two substantially parallel longitudinal insulated conductors 2406, and two
generally parallel shielding films 2408 disposed around conductor sets 2404. Shielding

30 films 2408 include parallel portions 2408’ wherein shielding films 2408 are substantially

parallel. Parallel portions 2408’ positioned in between conductor sets 2404 are configured

to electrically isolate conductor sets 2404 from each other. In shielded electrical cable
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2202, parallel portions 2208" of shielding filns 2208 and i nsul ated
conductors 2206 are arranged generally in a single plane. In Figs. 15b,
shi el ded wbeotwisswh cabl e 2302 i ncludes two conductor SeC3/UA304/0389aLh

i ncl udi ng one | ongitudi nal insulated conductor 2306, and two generally
parall el shielding filnms 2308 di sposed around conductor sets 2304.

Shieldin%gfilns 2308 include parall el ?ortions 2308" wherein shielding
filns 230803rrarad{shperions a#08)” plavhigldiag filpg 2409 w1d ipsiated pendpgosy 2400<ir¢ | oned

in betmqumﬁggpgggﬁ&Fﬁgh%K%304 are configured to electrically isolate

conductor se m each other. In shielded electrical cable 2302,
paral | el portilasg 2808 hicdedsddécetichl ngblé R 0BBin2RIAEs @patall¢l pottainedb08Bnduct or s

epeiapdt A AT R ST T T T
subsg ant 'l?a'vlr% sHPe'icﬁ%% ﬁ.lrn% OB hildl DRkt él@étﬂheﬁtc%{i‘ta%ﬂﬂﬁﬁ&%?y ﬁé%ﬁmeﬁ Qb WO
alle conduc

general ly pa hielding filns 2408 di sposed aroun tor sets
2404. Shiietrdaseg theistmmsgth 40 fataHell podgorp0&1 | Ehispoan adnasta2d 08¢r shivddedi n

hi el ding,fil 08 are bst ant.i.al | aral lel. Parall el rtions 2408"
Sostt | onddeatitpefieongnatnty Luf and BRI e AR e Bkt BERRRS Al 1y
i sol at e cRmAEeRfRelhgdf RicddtomaadicatdM@irical Borthdt @bataH08519 GldnsGRdir
cabl e2402, parallel portions 2408" of shielding filns 2408 and i nsul at ed

conduct orssap4fBcingepart shiglierei filmsl SOBenasmerpitanesstaly between adigant shi el ded

electrical cable 2502..includes a parall.el rtjan 2508" wherein shi.el ding
Fi L HegeniRIbSsRARGTINSD PR SePRL AT 1ABH LR RRNH nolBSLE R, ' N9,
havi ng shhetldtthigalfant iBagAb@SficaK Musi Teedhtahedab th c@DRica of tieQdhduwiaus| y
along their seam increases the strength of parallel portion 2508". This is
an advantssene et PEHitEddedmainge opiag a2 cerdugins sel H thecabpddrgpt t hi n and

fragile i i 0| 1 el J i.ng if
forced t d Mg} rid 188, ARty RARHS RoviGhRGTof thhARCHAR AR L1
Spaci ng dparéenshictdidg fitmd 2308 TRB@Raymyacpempiithed bespich kapaet sxdding dilrac ent
conduct or ts if effective means are naot. ysed.to reduce the crosstal k

pot &ht i a|2.5%)gséh%‘P%ﬂ Proxinyifys IspRegpl Cofnghisld 3‘%1% Zéﬁgﬁf&s@pwétap% ¥t ai ned

to the gepsf Mourh 88 ndh it NEEPBAUG MorS&ipar AR AP PSHET MR &idgTPi Nge on
an adj acent conductor set. In the enbodinent illustrated in Fig.” 16a, this

i s achi ewhdrabterignovmidagpedetvoasunchetdcg 8msii08 mapedesctbainebout éh Gimsel di ng
e IR N T A R BN N
apart by h@®8embodiment, parallel portion 2508 has a minimum thickness of less than about
20 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
dielectric constant decreases the characteristic impedance between shielding films 2508,
thereby decreasing the crosstalk (increasing the electrical isolation) between adjacent
25 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
conformable adhesive layer 2510 conforms around these locations. This can be done, e.g.,
with a patterned tool making intermittent pinch contact between shielding films 2508 in
30 these locations. These locations may be patterned longitudinally or transversely. In one
embodiment, the separation medium may be electrically conductive to enable direct

electrical contact between shielding films 2508.
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than about 0.13 mmin at |east one |ocation of parallel portion 2508". The
resulting characteristic inpedance between shielding filnms 2508 maybe | ess
t han abouwoOD2b100hks®4 and the resulting crosstal k bet weenPpatjuse@niosgsenduct or
sets may be |l ess than about -25 dB. In one enbodi ment, parallel portion
2508" has a m nimum thickness of |ess than about 0.13 mm In one

enbodi nment shielding}filns 2508 are sgaced apart by a separation medi um

The separ at i orfnAeglil@h Thisldedleqidenl cele pPrmmckidasimparplied oy 269810, | n one
g ‘ ; . 2 . t t
embodi ”qu%lu%]lﬁg laé%@uﬁfﬂa?%rg[fﬁ%%&ﬁi‘g%? 2@121&1?1'#%8& hétgve&? BELA gcfﬂlinﬁp%ggk.eas

1.5. A hi IC CO creases characteristi ance
bet ween dShioahditmglutior 061 2mAkss ihdiesce by ctiealr @agicngith bethashasdih@kikng 2608 easi ng

the electrical isolati bet ween adj acent conductor sets. Shielding filns
2508 nmay (HeRRA gprRduEtor 88@%@8&&% b ApBErroNPRIAE HidrrReiect ( shiel s EFone

l'ocag i on Qg PRl dr @k bR dr@d gﬁﬁgg%onﬁ&cﬁlﬁhﬁ]ﬂla&iﬂldﬁ RrP&orTRY RSt éllg&ﬁ@g_

together 1n selective ocations as suitable for the 1 ntended application

such t hatcootnf withableast adh eStheshichiyey filRx12H08onmhvleas oac tagatlort digmeallebeat i ons.
This can be.do ,,.0., Wth.a pattern t aol Ki intermttent pinch
contact | HETIRIeAPUEY b g i ReRouuEarEHESH PR 2D e e s PefIf ons
may be paidhedinedyéraman didbsdl Yevv @ shicdigy BIBEP608 dnd BRBzRERRFNGBIE, the
separation medi um may be el ectrically conductive to enable direct

el ect ri calongokedsspatgbomerst ledst encvirmlicldingr G andmirgpndi@bducier 261dekh
elegtrical cabl 2602 i ngl udes a rall el ortAd 2608" i ncl udj,ng a
Confl 1 e g OBeh (RS Reah it torheB R Rhbdie BOFAD A Ronb Al Ikass, g 0.

G ound cahstudibas gPfhd coRdiRsori 260D keahk&liesd b Balire@@Mcatdal vortict hathhatshi el di ng
films 2608. G ound conductor 2612 has a | ow but non-zero inpedance wth

respect tleass AReeigihiriding ks 2688 splgchrnlepation atisHshlesfor tedntgrdedonduct or
2612 i i ndj ' ] | , f
may agpirilgaug;nfﬁcénfgggoﬁﬂhén?,cﬁtroﬁlae&%h& 2&19%%%@%& Qurﬁcela Igegfrntefg’ ge ©

t he shi el I ns I'n at’Teast one locatio paralle I on
2608". | n defernehodlirenth as bigelacdbedndddeeire,itc atovididnths @60allddndtandes a

conf ormabl e adhesi ve | ayer 2610 dj sposed between shjelding filns 2608 and
cont? gur 696" HTBGTHEORYNES PF@H%JB%&%#%%%POE@IF%#W B- shi el di ng
films 2608 and,gioupe &%ﬂ@é&%%ﬁﬁa@@@ole h*?bﬂﬂ@l_u@é@ﬁﬁraﬂél%ﬁid@@%"t hat

conf or mabl e adhestive | ayer as a non-unifor hi ckness that all ows
ground caondudingr l@¢iRdingl geked dondector 3712 didpased beteleer shieldalg fdowt2368. wi t h at

[east oneelndh R ALl LB 2008 Lo seloctle hoesl Lang aeea Akl © for
include surfaqgg Pi‘%ﬂ%ﬂ,' dhi@8eddlc@riSlg kavIpRRb Bindludes a paaNeldortidh Z808’a st randed
mr ed ‘e v%e?gilngﬁield?lllgs ﬁﬁrg)snESrO%lrrllaﬁg d?llegtcetléc!tr%?all 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
adhesive, to name a few.
In Fig. 16e, shiclded electrical cable 2902 includes a parallel portion 2908’
25 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
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

30 cable 2902. This separation may be discontinuous along the length of parallel portion
2908°’, and may be discontinuous across the width of parallel portion 2908°".
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contact between ground conductor 2612 and at |east one of shielding filns
2608. In Fig. 16¢c, shielded electrical cable 2702 includes a parall el

porti on 2v0&010/msleadi ng a | ongi tudi nal ground conduct or PRTAR2@i08p8sEd

bet ween shielding films 2708. G ound conductor 2712 nmakes direct electrica
contact with both shielding filnms 2708. In Fig. 16d, shielded electrical

cabl e 2802 includes a Earallel portion 2808" mhereln shleldlng films 2808
make direct elladigiléaishickiedstactgol prbéadiP2oneladessypasiel soitoapOB8 reans, such

as, €.g. ’WI?G?{'HLA{: fehMnE |0?Qfﬁ r%%ﬁls 366@% oV § bflaR3PRE 11?%468,8 ehlogeﬁl lﬁde a

conductlve ate via or ¢ an e , a co |ve i1I'"ed via or channel, or a
conduct i Vc&“padﬂﬂebpc)t&on BeORName othef @vrds) at l&sQonelﬁ@hwtdihgﬁdiﬁdS(mSaSt rical cable

2902 incl ydes .a paralle ortion 2908" including an opening 2936 in at
Teast ondlHGBHRIBA %rﬁalﬁéﬁ)ﬁ‘% nay MsBideiadiel e gpsrioratinng Higra *\%&W@Z‘*eﬁé&u&a bl

port4on Z308 'ﬁregk SEBLONRY St 1eé§?§&h@&v819&§;h YallsBSAraistsh, Sl @ntfbutes

perforation, a slit, and any other suitable elenent. Opening 2936 provides
at | east tedmeclt@nell iwlatphypsifomharse pﬁpa‘alldrportvwn HO8E amtl nmdmcﬁsesattleast the

electrical, i Ia i.on r.f.Qr prpnce ar ortian 290 ncr eases at
Ceact "t nuetd Beabify oS e O0GR e BRGRN hriinpian St BugatifeyF e

separ at i Qi cBRnuURAs Hlofis A bR ¥ p%ﬂél@i)oh'ftﬁl 10080t Ehcpfﬁnafﬁé alst&ltinRend 4pess2908"
and may be di scontinuous across the wi dth of paraII portion 2908".In Fig.

16f , shléh@@dﬁbD§QMﬁﬂ@&bﬂ@HbM@8§002 i ncludes a parallel portion 3008"

wherein at le Ste Id|n ude 0 n

Ieag one Iocg i OFi qgg (f ?ﬁ g€@%§§é€ggmhmF%a8@ﬁ ?lm%?9§?ﬁ0§t%FMI%t one
of shiel qjlétgwﬁsdplﬁlaBQDandléedhoﬁﬁg@ﬂatl&uomotth@a{gs%@ﬁ@ oaBy, b pkeidige plahgd e, a
perforation, a slit, and any other suitable el enent. Break 3038 provi des at

| east sorfsralishportign hny reatst a@@fﬂaﬁlldthu then a phinapacdiel pesien @?Vlﬂlé thapme
el ectric rpfe ? lrig&}li&tﬁnlfr?l? ?&m&tﬁ o?% @idl&og»{m? rrﬁﬁ@ﬁnggﬂgﬁhargg]gfbwgses at

| east th I exi |ty 0 rlc
separat|dmumammheﬂdMSm@ﬁﬂnmu@hwvdﬁwamﬂﬁnaunpahakmmgﬂmh@hkﬁnghhmm&smaraIIe
porilon 3008" i sconti nuous ross the wwdth of paralle

portion 3 ®electﬂ9?r1\ lvs?qgﬂonm@%r@m@qué%ﬁ 1&%@? PPN PAMeembpginettd ydes a

paral | el dﬂ@faﬁ:ﬂeﬁ@n@ﬁq@&daﬁé&% 1ds3 tHRInSCOWOSEhRE RRAKS thhoBd Tef%kﬁ’r%gl iSQRfidAys ati on.
Al'l other things being equal, a piecew se planar parallel portion has a

great er awviewalbodinginit, ptakedel ;aorpbaﬁa@S peaf gli¢ld¢d goetticdmalbladil 6yhisen samb
P et By R B b o2t o
i npedances pRSknt &nd WY iKREsEd RUERBthE Qateral flexibility of shielded electrical cable
20 3102. Parallel portion 3108°” may be piecewise planar in any other suitable configuration.
Referring now to Figs. 17a-17b, another exemplary embodiment of a parallel
portion of a shielded electrical cable according to an aspect of the present invention is
illustrated. Shielded electrical cable 3202 includes two generally parallel shielding films
3208 include a parallel portion 3208°° wherein shielding films 3208 are substantially
25 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
disposed on stop layer 3208d. Parallel portion 3208°” includes a longitudinal ground
conductor 3212 disposed between shielding films 3208. Ground conductor 3212 makes
30 indirect electrical contact with conductive layers 3208a of shielding films 3208. This
indirect electrical contact is enabled by a controlled separation of conductive layer 3208a

and ground conductor 3212 provided by stop layer 3208d. In one embodiment, stop layer
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the electrical isolation performance of the parallel portion. In one

enbodi nent, a characteristic inpedance of less than 5 to 10 Chns results in
good el ecwoi2oal148®@| ati on. I n one enbodi ment, parallel pOTSE1083HY of
shi el ded el ectrical cable 3102 has an actual width to mnimum spacing ratio
of at least 5. In one enbodinent, parallel portion 3108" is pre-bent and
thereby increases at least the lateral flexibility of shielded electrical
cabl e 310208¢xrananetondsettvicarol gnes lajery Apshgyyetnekigs d 7pildhaan ¢xicradly ot her

sui tabl e ' i f ' - L9Ssnd./ax her exenpl ary
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paral | el HSA¥COHPPISTE" & Aersros ko Aglepst Iu%eré%@%@‘lgﬁ%ﬁ’dmﬁe&?%

par 3y | el -qirski bl bhhORbeAZR Jriifld3RaaSI0M 1S ORIUGRINE VDR TEI(RE of ay er
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3208b, arsticddisg 6pm$ 30 TBR O8cknets sqndskelednc popducs of stop dayer 33Wo8nay e
conformabl ¢ adhesi,ve | ayer 3210 i s .di.sposed on stop | ayer 3208d. Parall el
or t 1 on 33b8 A Riniea ML AR HEI T BRG T T oRutbed ey 3 i sised

bet veen shipehiicba fds in 32080 GRnAURSLIGINTUSE BEctAZA3sdReRS | ndi rect

el ectrical contact with conductive |ayers 3208a of shielding filnms 3208.
This indirect Bgedtitlhgrtesonnther exdnplanzbibedirhgnt af & sliclded Fledtriselablet i on of
S2080 | HeshanErsairnRae L BR P ERSNE S e Ry K 2 o BR et

| ayer. A&w@rg@nmimpﬁiaga.shﬂ&’cﬁng filths 3308 dixdosed@buid §RSeH Sattfdodductdiddetd s used
to press conductive |ayers 3208a together and force conformabl e adhesive

| ayers 32804t hieldirdims380% Hlutedardlcbritiont H0832hereipshicldimpiilmpbifyse

stop | ay . t 1.4 , It
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conduct i wagleayefr at 3208%0°0This hatedatiflexgbiflity ofspadd B portioes 830& karebkes amidlded
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target c L F1s 7203 e dalleR i 41y Wiiebla B YRR, SUNHeF eferistic

| _rrpedanc_ecogﬁgllu%én et Red B R4 LS kste%, d8, E&Q@Og?! Bl edodirm@tat i on.
Fig. 18 illusStrates another exenplary enbodi nent ~of shi el ded el ectri cal
cabl e acabe titergl flaxitahtyadpectlebportibes JH085 amendbhaddnt shoaddingHilmb d2eB el ect ri cal

o ound spagbfinasss br irnergrhabhdRE R e R Ry e Bedl Trbtae
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paral lel. Paralle tions 3308" are configured to be |aterally bent at an
20 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.
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

25 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
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

30 desired. In one embodiment, the shielding films on both sides of a conductor set are

spaced apart within about 0.05 mm of each other.
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angl e aof at least 30. This lateral flexibility of parallel portions 3308"
enabl es shielded electrical cable 3302 to be folded in any suitable

confi gur avpanio/m8wh as, e.g., a configuration that can peTamsea0i0889a9 r ound
cable (see, e.g., Fig. 1Q). In one enbodinent, the lateral flexibility of
paral l el portions 3308" is enabled by shielding filns 3308 including two or
nore relatively thin individual |ayers. To warrant the integ rléy of these

i ndi vi dual | ayBFég.ilg, sgia@lﬂ?cb@}r:@rlcqlﬁa@ﬁ 3panaIchlcr Brrisandasior sqts 3404, prcf er r ed
t hat the alle
portions g@gg@gﬁgégﬁgﬂgéﬁlﬂh&ﬁgﬁ 8%%€§§ﬁ0¥m+%§§Q§ %%H% Bﬂ?ﬁ%nigﬁé and the
lbgn;j st [1 ;g@g?xiallpp?nﬁﬂelmhldhdmg tithiaB408adisposed sroand b@ﬁi&ttoﬁetﬁ&(y/ Sh]e(dlﬂ.g .

S/ 1 NncC arter osur es rrn ro I N ong aspec
it is berfdfSS P glc{éﬁweraif Bexrfiprst %ée rwlgqr%aﬁﬁ@iﬁ?g Hinat 43138&@%18“218@8{1% %l
cable ac C}ﬁ?ﬂlepg’a}ﬂle REGhs §’4f08E %sﬂfo‘ﬁé@ﬁ'ttor e d éi%@ of Qﬁleltdg@el@%%ll &ble

portions to have approxi mately the sane size and shape on sides of a
conduct or3462tre camyigdicden sicomahllc hahgemnductondetd F0ddsonmthe qatemniajce i mbal ances

i n capacitance a i nduct ance.al o | engt h of t ar IIe ortion.
S aPee P o RN o BTG B 20 AR, nERE Bl et Bl Lo s

paral | el ﬁ@Btah@ﬁlsﬁﬁ%didEH@&’éi&@%@@E@a@ﬁﬁ%éi RatmBom adingkeilincconduct or sets.
At | east for these reasons, control of Pa0|ng between t he shleldlng

films may be dedig é@a ﬂhmldﬁdeel@qm@élpﬁéﬁ%o&m udpd @patilhg) poitioms3508 'bot h si des

of conduct or d apart, w t hj 0. h_ ot

i ot g6, e Bl R R BIR R ERE b Pt i dgom e P e hoa
each i nclygidig2 3080 cfe@&sdearabbaé zhw ipastadtddein ngm@htw%fbab z!tr@B@Up@'ttﬁﬂ] Tvgduct or s
3406, and two generally paral l el shielding filnms 3408 di sposed around

conduct oris getidorzdon betgisrr cepdygtor sethepagdisBPOHED Ja@S p BrResitionchyraring#sn3408"
wher ei n §Q%gbggg&d%i&g&néﬁqgmggggfubstant|aIIy parallel. Parallel portions

3408" posi t1one near an edge of shielded electrical cable 3402 are
configured to IeIFeg;tznb,cﬂ\hél&ed dodtata caeldndae ocluslet 5 pad4Dd portion 3408’ ’ext er nal

t | ded. el | 3402 |1 el i 408" of
hi b Gt naneliing «Jonsgud il Frosi Gerrcico qaL oredhbe oap sy Geher al |y
in a singhe Rl B&&ion |3@0§" : siH &y to?ﬁfa@llepﬁdiﬂ@lll =il &@knﬁ&ﬁlb%vé%&@ﬂlu@ﬁﬁt%‘es a

paral |l el porti 3508" wherein shieldin | s 3508 are spaced apart.
Par al | el 1p@ng.i16h B'he84s payaldél piottaom 2668156\:5 poditgdnepg on betemeR8@Btucesas,i bed above
par al | el ti,on 2508" btloned

1 bet vedr S BUEPBAORS: & FSUPAR 8orsbr crressbaue el pEdRr hBs S0 or “near
an edge of shijglFiedoe] BeddddcdcteHP LeISIN includes a parallel portion 3708’

20 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,
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’

25 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
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

30 in between conductor sets, parallel portion 3808’ is positioned at or near an edge of

shielded electrical cable 3802.
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In Fig. 20b, shielded electrical cable 3602 includes a parallel portion
3608" including a |longitudinal ground conductor 3612 di sposed between

shi el di ngwDi2b181486@8. Paral | el portion 3608" is siml ar PCo/ysaralobs®Bs porti on
2608" descri bed above and illustrated in Fig. 16b. \Wereas parallel portion
2608" is positioned in between conductor sets, parallel portion 3608" is
positioned at or near an edge of shiel ded electrlcal cabl e 3602. In Fig.

20c, shi el ded IéIFé&tZPPcséﬁel‘é%itﬂl@t@CRb231?1?1é?%@§1uée%ﬁ?aﬁll@lpoﬁm39(9§"317'089

i ncl ud | di
e 37 gucbe A P AR ARG TP Ao SORE SR LB Tl 7 5. O
descri be@o&b@vkl(mﬁchebctrhhtﬁtabatz@ahdl iflustraged thddg. l\Algem&apparallélqiormmlOBrf 2708"

is positioned.in be ween conduct or set% parallgé, portion 3708" is

posi t i oned PRI iR RFtWERN ERRFRICIOr SelhinafishPITigR 8YVE afs ROSIIOBCESH RS neqrpng; ¢
2Qd, 5 shi elydedr gliagtd 19&% qu$@3 g92 includes a parallel portion 3808"
mhereln shge ?%g % lc Ee direct electrical contact with each ot her
by any SU|tabHeFMgdﬁﬁsh@kbﬁe&snuelgﬂﬂe@Mﬁdudhd@&uﬁhdhépbﬁﬁﬁ4@08Cdmd&ntive
el ement 3844 may . include a ctive ated via or chann uctive
i Ted vitesp e s Sros Bamttaio0 et ahgtots e Bl A8 cded il | o
portion 38Q&ical sabié ApdAr to parallel portion 2808" described above and
illustrated in Fig. 16d. Wwereas parallel portion 2808" is positioned in
bet ween conduo‘t@hlebiedglectmalaﬂab@lacwﬂmgdﬁ ag@gyet @fsthppmscnt@mee@tlam mgy near an
edg of shleld ectrlc 802,1n ed .el ectrical
cabl® 300 ER BL O e BGpd Rl PGB A SR B o T 1 &

fol ded cqnbstaufaalryltmsanféadlﬁﬁcheﬂl ametgr&iﬁd?caﬂ&ct¢r§ax'ﬁd twid g?dheﬁaﬂy@alraalall el portion
3108" described above and illustrated in Fig. 16g. Wereas parallel portion

3108" i s hisdding HHendisprsseé piguad theosrawnd mnd%t@%anqot ¢ sleraicalzutiele o thigog™ i s
pOS' ti O”E‘cl%gﬁgurﬁ i) SR i wd@ggﬁ%@%ﬁ%g&h&'ﬁgnéﬁl'c?o%fé &%}rgﬁeﬁ%ﬁ'ﬁe@?&%a n Fig.

shi e edtrl I'nc a para portion 4008" that
| s p| ecevisd etc pheagiastrical agtiotal IThe graumidfcogdircadr gy anchdiasoind eregst ahc of thaear an

edge_of shiel ded el ectrical cahle 4002 iel.ded el ectrical |l e
accﬁf’f di ngenfi%ogﬁeé@ﬁ %lfn% & 9%%%1{1%191\/&3?? SHeldHg flilﬁ’él Q) 4y %ﬁltaﬁ ast one

| 'ongi t udlmlvlo&apwﬁ@ac@aeﬁ%ﬁtt&fany@&tﬁh@feﬁmnﬁa& Q‘W Shé /XL, gnq'ceﬂta&tn
substantially the sane direction as the ground conductor, and two generally

par al | el ddmeiton ragarlfntddrmrccilt i)pmslenl aaretmtmtat trentagt ofmdelcaricalcoonectnrd t he
electric I n,.thi rati e shi el di and ground
conduct or e&Fﬁ“&@}%f‘?’@b? glautpg n&n@ (?fu 2rqy} onduc'lors sheeded i a calbfn;

construction, and can, along with the shielding films, complete an electromagnetic

20 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
electrical article of which electrical isolation is desired. Figs. 21a-21b illustrate two
exemplary embodiments of such shielded electrical cable configuration.

25 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
generally parallel shielding films 4108 disposed around ground conductors 4112 and
electrical article 4140. Electrical article 4140 includes three conductor sets 4104. Each

30 conductor set 4104 includes two substantially parallel longitudinal insulated conductors
4106. Ground conductors 4112 make indirect electrical contact with both shielding films

4108. Ground conductors 4112 have a low but non-zero impedance with respect to
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isolate the electrical article. The ground conductor nay extend beyond at

| east one of the ends of the shielding filns, e.g., for termnation of the
shi el di ngwbi2bmegi484any suitabl e individual contact el emeof/uskolangsosuitabl e
term nation point, such as, e.g., a contact element on a printed circuit
board or an electrical contact of an electrical connector. Beneficially,
only a limted nunber of ground conductors is needed for a cable

const r uctshishding fime4H)8. & g enbadimpets.sipeidranguetprsig 12 Wb{ﬁll?éieéhféﬁt or
el ect fo”%gﬁﬁ?éc'tse%%{noc%ﬂ{a% th'ﬁ?l%%ﬁloﬁ Hh% hie 1ﬁgﬁn§szf%@% al Relibheal article

may inclu eas one on [ con uctor east ~one conduct or set
i ncl udi ndocutien @f shﬁelrdmgsﬁlh&;mnsllaldny cpibbdinheal, shizhdpdteledinival cibisdl (2t ed

duct fl bl ed th it | ect I
articre di s bR Reshes i A0 di Pl FetEem e R oA Y st r at o
§Xe”moﬂHM§%HERﬁh%ﬁHﬁ§4 )8 15 46dh étﬂ &ndefth ﬁ'd@&ff{%r&ﬁ{d &ﬁ&ﬁh&o&%ﬁk gk ation.

In Fig. 2la hi el d el ectrical cab e 4102 includes two spaced apart
subst ant icdduycapartiald 431|4OI Gogfotruahla adhegive layar 4 bHdis cowigurdd bligovida el ectri cal

article 4140 itio en bstantially t

1 ot | oroagolS ek e AR N R RRE RS LB MR G coPnde DT aTG g
films 4108 odi §ﬂ§é§§@ln§lﬁféhlﬁ‘sdhﬁltr &Hﬂﬂnﬁ@l@%ﬁﬁés@&&laﬂerm% ARgl ﬁé@ﬁﬁﬁérﬁﬁ' article
4140. Electrical article 4140 includes three conductor sets 4104. Each

conduct orthiskness tlod allgws grderd causlusiobst ldatt alalky diaetair lueilrelcbérigrtn@ai icoact
i nsul ated. co nduct o 4 112 ect, el ectrical
contd2t o B RER S ot ST RN GO REN Ttk al RGPl R S bR ECL | oo
but non- Za@pncatﬂasyaemaﬁﬁ%nmﬁhnmsgas@td ctdnamtsﬂschllmg nidylinEudelQ8fact Aspetitiey or
enbodi nent s, ground conductors 4 112 may nake direct or indirect electrical

contact i deforableewise, syetbav -2 Hestighdes witado pravids thispenirallegcleciiedl one

| ocat i on ( I i cal
cabl e 410 ta% e%ég Iélj(l)dn rnégfsemég g@?b@%%ﬁ%&%ﬁ?iﬁgéﬁ anggg(%ﬁ Iﬁgb\%\een

shi el di n@nihddlmertt,m&l&ng fihapdi 0tyars Bp&led iapgt by b mEndLOB spacipaalt khstemecon bot h
sid round .con rs 4 112 and el ectri cal 0. Confornabl e
adh&3i ve 13 iop of shig H} lenn"rlpé&nécgr?@dpqoaém%fscéﬂ ﬁ*%‘n %ﬁlé@wr%& tihn of at

| east Onﬁ]gteﬁﬁé@ih@'ﬁﬁlﬁd&ﬁoﬁ% e HE QHREN € AU %%ﬁm‘hlééﬁave‘d”‘ one

aspect, I's neans that co bl e adhesive [ ayer 110 has a non-uni form
t hi cknesshmhmssaflesmagabmn@ @6mduct ors 4 112 to nmake direct or |nd| rect

ol ectrical coniaet ! dhed 5380, 21G,0l0h el 0L, 108, L1, seh et ve
ground copeet RhgitddiddZré@d don8hdisie 43 U2 faaGeecAsREhiticice®40 ﬁoo@indﬁédocsew@ne
e 2eO > ucarrlldaeitengl.ng in SL?bstsatnglaale t%g s\aimmg ?hrect:tl%npars %}/(I)u%% ctogéhfctgrg 2t2{20 lalng ?Wg ectrical
generally parallel shielding films 4208 disposed around ground conductors 4212 and
electrical article 4240. Shielded electrical cable 4202 is similar to shielded electrical cable
4102 described above and illustrated in Fig. 21a. Whereas in shielded electrical cable
4102, electrical article 4140 includes three conductor sets 4104 each including two
25 substantially parallel longitudinal insulated conductors 4106, in shielded electrical cable
4202, electrical article 4240 includes a flexible printed circuit including three conductor
sets 4242.
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
30 isolated, i.e., have no common ground (Sample 1), and between two adjacent conductor

sets of shielded electrical cable 2202 illustrated in Fig. 15a wherein shielding films 2208
are spaced apart by about 0.025 mm (Sample 2), both having a cable length of about 3 m.
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contact between ground conductors 4 112 and at |east one of shielding filns
4108. In one enbodinent, shielding filns 4108 are spaced apart by a m ni num
spaci ng iwoanidesstt one | ocation of shielding filns 4108CTASA19M08893¢
conductors 4 112 have a thickness that is greater than the m ni nrum spaci ng.
I n one enbodi ment, shielding filnms 4108 have a thickness of |ess than about
0.025 mMm_In Fig. 21b, shielded electrical cable 4202 includes two spaced

apart subStednitinzathad foneupiieg thisodd soalienovngris dirprt digyetiors wagratedan

el ectri calg; ardl £lifonf ¢ HROS €4, éﬁz"sﬁﬁgr gnfé%r ?«%W&ii‘pﬂ&}yz@r.ﬁf&%tb%m tal l'y
the same 4i Pection as ground conductors 4 1 , and two generally parallel
shi el di ngeéin byrsorddthgths fiwsad casaukelgs diantheaondintivoslsletical estde addect ri cal

article 4240, Shiel ded el ectrical cable 4202 is simlar to shiel ded

el ectri céﬁlegm%@C&ﬁi@%ﬁﬁ%?@c@%@awéswgnﬁm% MAFEPPRLCRTHTENE: 21a. Wher eas
in sdiel %cﬁcglﬁ}krﬂ iggbnéfﬁﬂl £ec80F thabh %tehgg‘%sstgfktdf%s@ tl%%%ohﬂq-@Fl&%§ three

conductor 'sets 4104 €ach i'ncluding two substantially parallel [ongitudinal
i nsul at edsugalrid botroost agll@Btions [tshah bk dedlyskerc fromdag. Rabhtford @ 2onefwetion cal

article 4240 includes a flexible printed.circuit includi ree .gonduct or
et s 42a3tee5OOsBE Eon Gt ekl el BT stoafeef Paelep  BPuti on

bet ween tRsREhACE S € NUELAHeTBESanRE. BncCanVBRbiN&ri&l fldtiochal cabl e
wherein the conductor sets are conpletely isolatéd, i.e., have no conmon

ground ( $eniptmeancy in gerdbinetiewerih theonentpsd shengbntithetperallsbpartion dehiogheled

electrical ..cable 2202 jLlustrated in Fiqg, 15a er gi hj e] di ilnms 2208
o oL S8R hope it e VB kBl s b dvatie W bR el ettt Il oot
of about a3céndibpeo e Stparesiael pfeaént Giveatibmgydritofvdahdibaalictecwdal cddgwn i n the

art. The data was generated using an Agilent 8720ES 50 MHz - 20 GHz
S- Paraneter Network Analyzer. It can be seen by conparing the far end

crosstal k pl otg, t jﬂﬁ i C | d

el ectrical cable fgg{?)\%ﬁ%ﬁt()e\%ﬁ gﬁé@g&g Si m%aerﬁlb? gﬁ%ﬁ%éfcar%gég%ﬁ&égﬁg%ﬂgnce.
Speci f i calctyrdinigtto iaspegsrdtiad prgscacoepiténh. t hat a far end crosstal k of | ess

t han_about -35 dB. i.s suita st applications. It can be easily seen

| e f.
frof Fig. 22 tfes 1ive S&lﬁé@f@%‘%«rm&r}r@a e SAMPEEING & COpHItOTSREINEWANEANE AR al
el ectri caoeafbgaRiafly %Qﬂa}ﬁbﬂ%ﬂgiﬁid‘?&ﬂr %ﬂsﬁaked%ﬁh&t&%%dﬁ%vg'eﬁ&alﬁ%iu%pac_t ory

el ectrical isolation” perfornmance. e satisfactory electrical Isolation
per f or marsbeelding Gbnddinpdsicd aromnd kthet dvaducior sasetinstuderggt frardfcl pbeiopartakdiel

Bavant ageheiglat na wbae AR B et g f 5O fReted o e
present idleaidall9RsdIME theCdn¥eRbi ®nal el ectrical cables.

20 Item 2 is a shielded electrical cable comprising at least two spaced apart conductor
sets arranged generally in a single plane, each conductor set including one or more
substantially parallel longitudinal insulated conductors; and two generally parallel
shielding films disposed around the conductor sets and including a parallel portion
wherein the shielding films are substantially parallel, wherein the parallel portion is

25 configured to electrically isolate adjacent conductor sets from each other.

Item 3 is the shielded electrical cable of item 1 or item 2, wherein the shielding
films are spaced apart in the parallel portion.

Item 4 is the shielded electrical cable of item 3, wherein the shielding films are
spaced apart by less than about 0.13 mm in at least one location of the parallel portion.

30 Item 5 is the shielded electrical cable of item 1 or item 2, wherein the parallel

portion has a minimum thickness of less than about 0.13 mm.
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The followi ng itens are exenplary enbodi nents of a shielded el ectrical
cabl e according to aspects of the present invention. Item1l is a shielded
el ectri cavocatw@swanpri sing a conduct or set including oRETAIS20M0/088939
substantially parallel |ongitudinal insulated conductors; and two generally
parall el shielding filns di sposed around the conductor set and including a
paral l el portion wherein the shielding filnms are substantially parallel,
wher ei n t he pdfean péf thpshieldsd eleﬁtl‘@élrﬁaibgﬁﬂfétfﬂt boeiters 2y waaein thp @@uaﬁﬁle t he

conduct or ‘?‘t%ﬁislc[n?fg%l%e& t?elﬁ!%taeﬂ'y%%ﬂt aﬁ'a‘ﬁglhgfe%?'atfé o conpri sing at | east

t wo spacéﬁ)apart C uctor sets”arrange enerallTy in a single plane, each
conduct or set Itonel7 udihaghiolded electriztiecadlenstieent | al itym Rawatideal the paglltludi na
i nsul ated conductors; and two generally parallel shielding filnms di sposed

around t RETEIHIER GFUaBY K RUMIMRIIRAPAG "8 "B A1 BESiPor ti on wherein the
shiefding 111 RnRR & BUBRLARY LRLIaPALA! dilem YOPASHD. bhERAREPhlicPOr ti On 1S

configured to electrically 1solate adj acent conductor sets om each ot her
ltem 3 i orthen sipicebdesd penect ri cal cable of item1 or item 2, wherein the

shielding fil ape e part. i e rallel portion. It 4 is the

shi el ded elecgﬁwﬁ FS%ggﬁ@ﬂ%aeﬁ?gﬁfg?%%ﬁgﬁéph&ﬂﬁgxgﬂﬁ%ﬁ%?%6mg$ﬁh§m§re spaced
apart by e dphanyakepdratonldeditin vy d @aRbtrieREndtafdrboRaRf 4 he paral | el
portion. Item5 is the shielded electrical cable of item1 or item 2,

wher ei n the pdeea 1@is thoshitldad plgstrigalriahieraiterhl, otheesin thefshicdding filanagbout

0. 1) mm | Lem 615 1L e phiceldod ol ehtrical sabla gl iteml or item2
wherei n t°R&“PpaPal Pel SOF 16nY g CSnY?dﬁred t6 enfaterally bent at an angle
of at |east 3Qtent | B9 tKe bisickdbe clebiriehldablcalferhy 1 Siditers abwRerein the pifallelor item
2, wherein the parallel portion has an actual width to_m njnum spacing
ratio of nrtieneiashides a lopgidinglgreund condeateretisnasetbetivesd the shielding filmsem 1 or

item 2, wherei . . i i i ec e . r LS. the
shi el ded eIecJ?P%gguﬁg%ggggkdP@é%?%?mb éﬁgﬁﬁlr%gﬁﬁﬁ%gﬁ%#%ﬂhﬁﬁﬁﬁéuﬁﬁ% spaced
apart by malkeepdaretel @it contmt athi 4o feast ahicalf elat shiddingiidmaint atdéasadbnd east 1. 5.

ltem 10 is the ieldﬁg el ectrical cable of item3, wherein the shielding
filhd ardohiopedt hPoHRNel ectrical |y conductive separation medi um

Item 11 is theighi ¢ided8ERE] BlcbRlalC@BlcR Mo 118Whtrd tHelBMid coliili& N t he
paral l el portion includes a |ongitudinal ground conductor di sposed between
t he shi elmikeg irfditentelectrical contact with at least one of the shielding films in at least one
location of the parallel portion.
Item 14 is the shielded electrical cable of item 11, wherein the shielded electrical
20 cable further comprises a conformable adhesive layer disposed between the shielding films
and configured to provide controlled separation of at least one of the shielding films and
the ground conductor.
Item 15 is the shielded electrical cable of item 14, wherein at least one of the
shielding films includes a conductive layer and a stop layer, and wherein the stop layer is
25 configured to provide controlled separation of the conductive layer and the ground
conductor.
Item 16 is the shielded electrical cable of item 1 or item 2, wherein the shielding
films make direct electrical contact with each other in at least one location of the parallel
portion.
30 Item 17 is the shielded electrical cable of item 1 or item 2, wherein the parallel

portion includes an opening in at least one location of the parallel portion.
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I[tem 12 is the shielded electrical cable of item 11, wherein the ground
conductor nakes direct electrical contact wwth at | east one of the

shi el di ngwDi2brel4Bre4at | east one | ocation of the parall elPCparstéion3ssse em 13
is the shielded electrical cable of item 11, wherein the ground conductor
makes indirect electrical contact wwth at | east one of the shielding filns
in at | east one location of the parallel portion. Item 14 is the shiel ded

el ectrical catfe % isthephiglded glselrisplrapleofdtsmel eleigere Levherrimat leagtone ofur t her
conprise : rdfRR; ' - ' jelding filns
and conf ﬁ%ﬁ?@%ﬂin% pr oﬁ%lg&ggﬁr?%l lkggl%ésetg)?rg g(?cl%gﬁn gf&gﬁgﬁg%@%@% of the

shi el di ng fi | menahglistthe sigeldudhdlcctoicaluaberof itetrehodifern 2, Wheesithebidelding
electric cable of item 14, wherein at | east one of t shielding filns

i ncl udesafj’an@mdaa)&l} tiges af@yrondugter syt &F spaqed gaart wahe hout @5& et edlp | ayer is
conf4 gur ggy4,0 provide controlled separation of the conductive layer and the
ground conductor. Item 16 is the shielded electrical cable of item1 or
item 2, wher eiltent R@isshihedldiéchgjedtiitalmalitakemgdiisieg tit lehe ote langltudionitgmedndwi t h
each other in at |east. one.l.ocation of the al | el rtion. Iltem17 is the
chi ol ded oniES & FREEERTErIC FRishiDe 3t ARSI Bh sl fresHen sa i TR hor i on
i ncl udes RAJRRENLADtWIgderdI§PatallRNehiél MBI dgboieﬂ%r&ﬁlﬁﬂh%ﬁﬂouﬁ@” ion.ltem
18 is the shielded electrical cable of Iritem1 or item 2, erein at | east

one of t trenditer anidribe ¢lp¢trigalianiedledes a break in at |east one |ocation of the
oo L 2o L 2L LS SRl Rl S S A SRl b

item 2, wherein bot neRCEBY are

spaced apahésivé labéridigioeed bddwdn thesBitldeactingt ahdbonding Mha2hidSing fishi & ded
el ectrical cable conBri Si ng at | east one |ongitudinal ground conductor; an
el ect ri carchptherpbeth silstphicigrruwdisendunterandyhe ¢lectdeghartifile.ect i on as t he

ground conductor.; r.ald | i.el.di fi I spased
around the gr gﬁ%z@%ﬂg%@g@@@%%é cgﬁfeeg?tfrltl%lélafd’lar eli%(lzrpgeh.e e:létcgfﬁagh@lg%s t he
shi el ded ietleddsrat taakt anaebbezitaklinat esnddbrof.ur t her conpri sing a conformabl e

i DT i mg. 11§ 35 BonSEHEN CBATBS bl IEToR0. PHETSH B AFEBHUNEES: and t he
el ectri calciafids ¢ 1@st one conductor set including one or more substantially parallel
longitudinal insulated conductors.
Item 24 is the shielded electrical cable of item 20, wherein the electrical article
includes a flexible printed circuit.
20 Item 25 is the shielded electrical cable of item 20, wherein the ground conductor
makes direct electrical contact with at least one of the shielding films.
Item 26 is the shielded electrical cable of item 20, wherein the ground conductor
makes indirect electrical contact with at least one of the shielding films.
Item 27 is the shielded electrical cable of item 25 or item 26, wherein the shielded
25 electrical cable further comprises a conformable adhesive layer disposed between the
shielding films and configured to provide controlled separation of at least one of the
shielding films and the ground conductor.
Item 28 is the shielded electrical cable of item 25 or item 26, wherein the shielding
films are spaced apart by a minimum spacing in at least one location of the shielding films,
30 and wherein the ground conductor has a thickness that is greater than the minimum

spacing.
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Item 22 is the shielded electrical cable of item 20, wherein the electrical
article includes at |east one |ongitudinal conductor. Item 23 is the

shi el ded wbeotwisswht cabl e of item 20, wherein the el ect PCTAIS2&0008898%

i ncludes at | east one conductor set including one or nore substantially
paral |l el |ongitudinal insulated conductors. Item24 is the shiel ded

el ectrical cable of item 20, wherein the electrical article includes a

f1 exi bl e pri ntlen &9 kscthe shiclded pheotsicalscaplgeof dtigmed erdtear 2@ twheeein theathicddisg i t em
20, wher e .t l.rect electrical contact with at

| east onghgll's htqﬁeeggﬁ%gsdslcﬁgg%g%%{sab%ﬁfgrﬁnzgglrnl?s the shiel ded el ectrical cable
of i1tem 20, wWieneBhistthe sigelduddlccwivauabrofimke®s omicint 26, twiedr@atid gatindcont act

with at |east one of the shielding films. Item27 is the shielded
el ect ri caOngugiprdnelpdes supfaodsasgeritigsonb gurcd tupray ewﬁ%tr%liﬁdeql%fé%caép%wi cal

cabl e f Urﬁeﬂ?{eﬁgﬁé;%‘guﬁ@%?@duﬁé%%{?& MRRAe RIBEHE \éﬁeidl?ﬂ’geﬁln%i. sposed between the

shielding fi configured to provide controll"ed separation of at |east

one of the shileidhg the bhmsldaddletthiealgrablend ittonZfuatitm 26,tverards thesgrotmed
shiel ded el ectrical cable of item 25 or item 26 .wherejn the shielding
11 o ar OB s DI IR Rt LB g 1 HE T EaEone. | ocat i on of the
shiel ding fil nem and MMNEEIIERBCATCIBLoMPASHE 106 spREd Bpdrfiubkidsalyt hat is
greater than the minimum spacing.ltem29 1s the shielded electrical cable
of item 2Braicl longindisal gipndeiondudierssan deadiiery aftidlaposiizoned dctwecekndss of | ess
tha abOUtx e%' 91251nm’%sta{ntti% Oe siarsn t rillr% t%orhi a?ltﬁed oehg(c:t rd- CfalolrS'%Ial‘glt\g Ofne-rath 25 or
item 26, eV\Atﬁeldelgn the grou}ﬁ congtﬁict%‘)r | Hel utie aPaceE asp g pEETEY
conf i gur ghrdlRl ghiedingdilasmlisposddedoeldaté gicvall condicass akethwerotricheargélound
conductor and at |east one of the shielding filnms. Item3 1 is the shiel ded
el ectrical cable of item25 or item 26, wherein the ground conductor
ext ends beyond I . . . i L0g:1Li : em32 is
a shi el ded el e%l{ﬁhugg?&ccéfg‘?%“@%d&%@ﬁé ?ﬁ‘gé?e%t& lg%gré‘ge a&%&?@?&%@%ﬁ% ¢°£| ly
par al | el puopges oitkdosadiptipnadnict @ofethed cortbedinamt,ét wit bd garecaated by thoposi t i oned
bet ween ang. ext ing in substantially_the sane direction as the ground
contfict oroggmamﬁiﬂﬂbl tﬁ%ﬁ%ﬂ}ﬂtwls%q’%rwf %lmt%%mfwuﬁ@i%‘f SPYSRANEIGtnd t he
ground conduekof® 2Rdvd (e sehe ?Efﬁogébl m&f bd SlStituRldt PG @péo@ﬁ&éﬁlb&diﬁ‘ﬂ%?@d' nents
have been illustrated and described herein tor

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.
20 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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pur poses of description of the preferred enbodinent, it will be appreciated
by those of ordinary skill in the art that a wde variety of alternate
and/ or eqguDvaloersicinpl enent ati ons cal cul ated t o achi eve PCHAIS3@0m®38939 poses
may be substituted for the specific enbodi nents shown and descri bed w t hout
departing fromthe scope of the present invention. Those with skill in the
mechani cal , el ectro-nechanical, and electrical arts will readily appreciate
that the Wheidegkimediéntion may be inplemented in a very wide variety of
enbodi ments. This application is intended to cover any adaptations or

variations of % e%%&%ﬁ%&ﬁ%hﬁﬂ?ﬂghﬂﬁﬂﬁ%:diSCUSSEd herein. Therefore, it is
i tio

mani festly intended that this I nve be limted only by the clains and
t he equi val entasconlectendet WThidingsome ainned sulstantiallApatallelldegtudinat tnsulogld cabl e
conprising: a conductor set including one or nore substantially parall el

| ongi t udi nal i nsEP4PER $8A%uct ors; and two general Iy parallel shielding

filngs dispos edc_w%rg‘éﬂélgll% B%ﬁ&%ﬁi&%ﬂ%ﬁﬁﬁ& didphcll BRhuHE RS cAdRA6At 8id pPortion
wherein the shielding Tilns are substantially parallel, wherein the

paral | el porti onincludong¥d payalla gottmnevieutinithadhisiding dilas erc substentradiyct or set .
2. A shielded electrical cable conprising: at |east two spaced apart
conductor sets aPW3ﬂﬂed generally in a single plane, each conductor set

i ncl udi ng one AticréMige SatIsdl pottionlit YoriTrsudd 18 leldcangily udidtadheicsdll cadrast.
conductors; and two generally parallel shielding filnms di sposed around the

conductor_sets and including a parallel portion wherein the shielding filns
are subsﬂ%ntia$FW€$%¢QFP@W?“%ﬁEWEmﬁﬂﬁﬁgiparalIeI portion is configured to

elegtrically i i r her... 1.3,
hi 5 ded el oot s Hoaphaa 3B SORANE 86 3ihecOAERY h ELHE it R g
films are spacedcaphctor ket ihdiedipgoad behopaubstantiall4.patdile] ®hpehded el ectrica

cable of claim1. or claim?2, wherein the parallel portion includes a
| ongi t udi nal gr olNH2Ed IS posed bet ween the shielding films. 5. The

fslh: rer:s ded el ectiyoGRheaRPhEraREl shlAiRg fiIrRS diShALIOUNIRRS @hBudibiescitng! di ng
including a parallel portion wherein the shielding films are substantially
15 parallel,
wherein the parallel portion is configured to electrically isolate adjacent conductor

sets from each other.

3. The shielded electrical cable of claim 1 or claim 2, wherein the shielding films are

spaced apart in the parallel portion.

20 4. The shielded electrical cable of claim 1 or claim 2, wherein the parallel portion

includes a longitudinal ground conductor disposed between the shielding films.

5. The shielded electrical cable of claim 1 or claim 2, wherein the shielding films
make direct electrical contact with each other in at least one location of the parallel

portion.

25 6. The shielded electrical cable of claim 1 or claim 2, wherein the parallel portion

includes an opening in at least one location of the parallel portion.

7. The shielded electrical cable of claim 1 or claim 2, wherein at least one of the

shielding films includes a break in at least one location of the parallel portion.
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make direct electrical contact with each other in at |east one | ocation of
the parallel portion. 6. The shielded electrical cable of claim1 or claim
2, wher eiwotzhw/gsreal | el portion includes an openi ng i n RCTIUSa61)/038989

| ocation of the parallel portion. 7. The shielded electrical cable of claim
1 or claim2, wherein at |east one of the shielding filns includes a break
in at | east one |ocation of the parallel portion.8. A shielded electrical
cabl e conpri sishghiclded plegsicalyiebla omprsigi nal ground conductor; an el ectri cal

article extend] i i e direction as the ground
conduct or; an%%ﬂ%gzﬁéﬁ@%%goawE(F‘?dél}%?)g?di ng films di sposed around the
ground conductanrel@dcal heickl exedndingah sabdtamtiably ti. saeligbii@l gete gtodatir i cal

cable of claim S8, %fﬁerej n the electrical article includes a flexible
printed circuit. “uclRtdel ded el ectrical cable conprising: two spaced

aparg subst antal .y Akl hRIGHE HALIGNpAEEUANE ARALGLES SndaloflRet 11 cal

article position en and extending 1n substantially the sane
direction as thethgrabeetucat eridlect ors; and two general ly parallel shielding
filnms disposed around the ground conductors and the electrical article.

9. The shielded electrical cable of claim &, wherein the electrical article includes a

flexible printed circuit.

10. A shielded electrical cable comprising:
10 two spaced apart substantially parallel longitudinal ground conductors;
an electrical article positioned between and extending in substantially the same
direction as the ground conductors; and
two generally parallel shielding films disposed around the ground conductors and

the electrical article.
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