SHI ELDED ELECTRI CAL CABLE AND METHOD OF MAKI NG TECHNI CAL FI ELD The present
di sclosure relates generally to shielded electrical cables for the

t ransm sswonrromii4gisectrical signals. In particular, the pcedsntioiosssenti on
relates to shielded electrical cables that can be mass-term nated and
provi de high speed electrical properties. BACKGROUND El ectrical cables for
transm ssion of electrical signals are well known. One comon type of

el ectrical cable is a coaxial cable. Coaxial cables generally include an
el ectrically conductive wire surrounded by an insulator. The wire and
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signal conductor or conductors. Both these common types of electrical cable normally
require the use of specifically designed connectors for termination and are often not
suitable for the use of mass-termination techniques, i.¢., the simultancous connection of a
20 plurality of conductors to individual contact elements, such as, e.g., electrical contacts of
an electrical connector or contact elements on a printed circuit board. Although electrical
cables have been developed to facilitate these mass-termination techniques, these cables
often have limitations in the ability to mass-produce them, in the ability to prepare their
termination ends, in their flexibility, and in their electrical performance. In view of the
25 advancements in high speed electrical and electronic components, a continuing need exists
for electrical cables that are capable of transmitting high speed signals, facilitate mass-
termination techniques, are cost-effective, and can be used in a large number of

applications.

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

conductor set, two generally parallel shielding films disposed around the conductor set,



shielding filns to each other on both sides of the conductor set. The
conductor set includes one or nore substantially parallel |ongitudinal
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shielded electrical cable including a plurality of spaced apart conductor
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aspect, the present invention provides a nethod of making a shie
conductor. The conductor set and the ground conductor are arranged generally in a single

plane.
In another aspect, the present invention provides a method of making a shielded
20 electrical cable including providing a conductor set including one or more substantially
parallel longitudinal insulated conductors, forming two generally parallel shielding films
around the conductor set, and bonding the shielding films to each other on both sides of
the conductor set with a conformable adhesive layer.
In another aspect, the present invention provides a method of making a shielded
25 electrical cable including providing a plurality of spaced apart conductor sets arranged
generally in a single plane, forming two generally parallel shielding films around the
conductor sets, and bonding the shielding films to each other on both sides of each
conductor set with a conformable adhesive layer. Each conductor set includes one or more
substantially parallel longitudinal insulated conductors.
30 In another aspect, the present invention provides a method of making a shielded
electrical cable including providing a conductor set including one or more substantially

parallel longitudinal insulated conductors, providing at least one longitudinal ground
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el ectrical cable including providing a conductor set including one or nore
substantially parallel |ongitudinal insulated conductors, providing at

| east onewbDangymsdiznal groundconductor spaced apart fromCarus2exossydi ng in
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of an exemplary embodiment of a shielded electrical
20 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.
Fig. 3 is a perspective view of two shielded electrical cables of Fig. 1 terminated to
a printed circuit board.
25 Figs. 4a-4d are top views of an exemplary termination process of a shielded
electrical cable according to an aspect of the present invention.
Fig. 5 is a top view of another exemplary embodiment of a shielded electrical cable
according to an aspect of the present invention.
Fig. 6 is a top view of another exemplary embodiment of a shielded electrical cable
30 according to an aspect of the present invention.
Figs. 7a-7d are front cross-sectional views of four other exemplary embodiments

of a shielded electrical cable according to aspects of the present invention.
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Fig. 6 is a top view of another exenplary enbodi nrent of a shiel ded

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

7a- 7d ar ewbronw148rs0ss- secti onal views of four other exemplrargoiemdsydi nent s
of a shielded electrical cable according to aspects of the present
invention. Figs. 8a-8c are front cross-sectional views of three other

exenpl ary enbodi nents of a shielded electrical cable according to aspects
of the presentFighdaiciagnirontcgess-sogtiapsl wews pﬁkhr%@rmhquﬁmalamel@g@hgwg@ct i onal
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o mde. TEER St EEHDE R PRI gSe ot R 3 EREIREERERT S
acconpanyichshdHpawiaR @spcehehe PresiRinwhtibh | ustration, specific enbodiments in
which the invention may be practiced. It is to be understood that other

enmbodi ment s ndjighé lutlil¢ pedhnt arpds-seatignalyiawys bustragigealctahefrmgescmalarbe made
w t hout departi fromih o . Q e present inventien. The follow ng
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and the sgopgioaf the invention is defined by the appended clains. Referring
now to the Figures, Fig. 1 illustrates an exenplary enbodi nent of a
shi el ded el ectrical cable according to an aspect of the present invention.
Shi el ded el ectrical cable 2 ﬂ%@?ﬁ&gEDgiﬁﬁﬁﬁaBﬂIQbe spaced apart conduct or
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di sposed hgde@Nit$Mod)cdindBrstood 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.

20 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

25 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
one embodiment, conductor sets 4 have a substantially curvilinear cross-sectional shape,
and shielding films 8 are disposed around conductor sets 4 such as to substantially

30 conform to and maintain the cross-sectional shape. Maintaining the cross-sectional shape
maintains the electrical characteristics of conductor sets 4 as intended in the design of

conductor sets 4. This is an advantage over some conventional shielded electrical cables
4



films 8 and bonds shielding filns 8 to each other on both sides of each
conductor set 4. In one enbodi nent, conductor sets 4 have a substantially
curvi | i neso 20r00=8t53ect i onal shape, and shielding filns gCams2adiospryzed
around conductor sets 4 such as to substantially conformto and nmaintain
the cross-sectional shape. Mintaining the cross-sectional shape maintains
the electrical characteristics of conductor sets 4 as intended in the
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ot her enbodi nents, a conductor set 4 may further include a conductive
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and an i Y 0 i tive shield.
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wires or drain wires. Ground conductors 12 are spaced apart from and extend in

20 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.

25 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
illustrate various examples of arrangements of conductors disposed between two shielding
films.

Referring to Fig. 2a, shielded electrical cable 102 includes a single conductor set

30 104. Conductor set 104 includes a single longitudinal insulated conductor 106. Two
generally parallel shielding films 108 are disposed around conductor set 104. A

conformable adhesive layer 110 is disposed between shielding films 108 and bonds
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Figs. 2a-2e illustrate various exenplary enbodi nents of a shiel ded

el ectrical cable according to aspects of the present invention. Figs. 2a-2e
are speciwpealdpsisnt ended to illustrate various exanpl epCofUsarwasgyesent s of
conductors di sposed between two shielding filnms. Referring to Fig. 2a,
shi el ded el ectrical cable 102 includes a single conductor set 104.

Conduct or set 104 includes a single |ongitudinal insulated conductor 106.
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ot her on bot h_.si des of ou nductors 112 G ound conduct or 12 may
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conduct orond @@ shisldafd @ieds 108! thsa@lhicanesslctdt 186698k AlveQrandh P 18 seddeidl &abl e
arrangenent. Referring to Fig. 2b, shielded electrical cable 202 is simlar

to shi el dengletmtst chllalarrergsineent.02 il lustrated in Fig. 2a. Were shiel ded

I i cal i ncl : i ngl e . i ncloudi i ngl
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i ncl udes @bki INglikustARAUE FQr. 28 EWh2R4hicedwtionital webls Ubsinanidbss biviglear al | el
| ongi tudi nal insulated conductors 206. Insul ated conductors 206 are

ar r anged gefesten sey 104 ingludinggy sangle longitadinalansubateq cendypctor 190.shickigdi al or
di f f i al nai ree _ _
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i |1 ustr atleagitudirfal thsul2eed cdhéuceors BD€! Idadated ewiducoad 20xedit errdfi2digendrulde s a

confict ot HHE PEAF BEReean Eb puMagabpRd SoEnHg e e RITT conduct or
o B Dl g g 0B sl o
ar r angenmenble MAeletiptadns igedWVbordhcldds|0tcat valde 103 mohdeeasihglet her in
ongi t udi cr(])%liuc ci)rrs% E(SAP irrll'cluding a single longitudinal insulated conductor 106, shiclded
electrical cable 302 includes a single conductor set 304 including two longitudinal
20 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
cable 102 illustrated in Fig. 2a. Where shielded electrical cable 102 includes a single
25 conductor set 104 including a single longitudinal insulated conductor 106, shielded
electrical cable 402 includes a single conductor set 404 including four longitudinal
insulated conductors 406. Insulated conductors 406 are arranged effectively in a quad
cable arrangement, whereby insulated conductors 406 may twist around each other in
longitudinal direction, or may be substantially parallel.
30 Referring back to Figs. 2a-2d, further embodiments of shielded electrical cables

according to aspects of the present invention may include a plurality of spaced apart

conductor sets 104, 204, 304 or 404, or combinations thereof, arranged generally in a
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Referring to Fig. 2d, shielded electrical cable 402 is simlar to shielded
electrical cable 102 illustrated in Fig. 2a. Wiere shielded el ectrical
cabl e 102wpnolumdes7a si ngl e conduct or set 104 i ncl udi ngPaTAiISRE0®38924

| ongi tudi nal insul ated conductor 106, shielded electrical cable 402

i ncludes a single conductor set 404 including four |ongitudinal insulated
conductors 406. Insul ated conductors 406 are arranged effectively in a quad

caEI e ar rdtgepene Onieapknbyhe edded dertdeon gablenmay i _lewit:}toffar@um each
Rt er 1 ng Bacot ! Frgs: ! BBl CaREGRAE FONE B AR BRIBY o€l 1 ca

cabl es adaaiatedgoridacespeahs cafdutioe sqs, edentin thivventiu@or swayandripedbunde a

plurality of spaced apart con uctor.s?ts 104, 204, 304 or 404, or

conbi nat i GRS PEATANZRY BENSERIYGR Aeingls Blane, Fagi2Rgilwiiica s cxepblebhal 1y, the

shi e ded ghiggthikalrsG@dd &@elg&yelgd@ﬁ&ﬂgg?lg plurality of ground conductors 112
f d d a [

spaced apart from and extendi ng generally in the sanme direction as the
i nsul at ed condRuftming toFig Re sbmhdbdciatricétable femeludes hplucdingotspecedet s and

ground conductors are I ed generally i.n a.single ane., Fig. 2e

O Duat oomat Shdusrs 108 RBSERERr ity i Sl 8. Sh eI i S ap .
Ref erri ngGabR o0 Furtl® in@iMeg |09§Qna¢ |gﬁﬁﬁlﬂic6§duc€<ﬁ@|l | ) éﬁﬁ’osieﬂ%bt?&%ﬁ c&;d@ﬂcta'ral ity of
spaced apart conductor sets 104, 204 arranged generally in a S|£g%e pl ane.

Shi el ded setsd®r2Maindzabpth evdoof shiglfest clpaintal galle 4p2i brakengralymirdbshduct or s

112, di sposed,.bet.yween. conduct or, sets, 10 204 bot h ends qf .shiel ded
oi ol r - Can i B EMEE SR ANGERY i Sfugi et A A8 olRECudhodR,

di sposed j@RoMndnkRMAbIG adhicsirtisyck340 i204paabd beinetn chicldguiihRrsos kA& bolds
conformabl e adhesive | ayer 510 is di sposed between shielding filnms 508 and

bonds shiseicingfiims #e8 t5rach etherembethsiies sheassrRnGictEsCi0fealhandstighct or set
104, 204 A0 FRG0uAb0SAUAAUUEAS cabRO5 B @gf&g@; a?%rfét%ig?&%ng@g!o%g%&bienc' udes

a conbi nation of coaxi al cabl e arrangenen con and a
t Wi naxi alareaptrecras (candwa@nicts(l0dnaiuca svinsdil ADKR)arangemay (d¢dnduetbosce 204)

referred tq as hybrjd cabl e arrange t. Fig. 3 illustrates two shiel ded
el etk ri cand@ay tBereior by mfpraskia %a@gﬁgﬁﬁ%léaﬂaqgﬁmﬁnﬁ board 14. Because

i nsul ated condyet D st @NhokhRUNG QRN LIS 1Rl th angRtdagRahal |y in a
singl e plane, shielded electrical cables 2 are well suited for

mass- st r itppiditd. Because inshiatei conbocios susdgroundpionduasdrsdBiaed arangedi | ns 8 and
el oo o O3 B SR8 AR ey LB SHHLLAIERNE,
1.¢., the simultaneous stripping of shielding films 8 and insulated conductors 6, and mass-
20 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
are terminated to contact elements 16 on printed circuit board 14. In other embodiments,
25 the stripped ends of insulated conductors 6 and ground conductors 12 may be terminated
to any suitable individual contact elements of any suitable termination point, such as, e.g.,
electrical contacts of an electrical connector.
Figs. 4a-4d illustrate an exemplary termination process of shielded electrical cable
2 to printed circuit board 14. This termination process can be a mass-termination process
30 and includes the steps of stripping (illustrated in Figs. 4a-4b), aligning (illustrated in Fig.
4c), and terminating (illustrated in Fig. 4d). When forming shielded electrical cable 2, the

arrangement of conductor sets 4, insulated conductors 6, and ground conductors 12 of
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6 and ground conductors 12, which allows a nore automated cabl e assenbly
process. This is an advantage of the shielded electrical cables according

t o aspectwoabiwiaglspr esent invention. In Fig. 3, the stripppas2e0c3sns

i nsul ated conductors 6 and ground conductors 12 are term nated to contact
el ements 16 on printed circuit board 14. In other enbodi nents, the stripped
ends of insulated conductors 6 and ground conductors 12 may be term nated

to any suﬁhteéctﬂdeequtrenadfpﬁlh%@ n&?drhed@?!tdéqdéﬁélm yrepRerapRt of GPRtag| ntl@*ﬁni%@i on
poi nt t rc‘ﬁlt%oardel'4e%fdh‘%%ul&8 ?rﬁ&esangl ﬁga!n?&ta{lmﬁgalltlgﬁg?m% Figs.

4a- 4d |II e an exenplary ternlna ess o rlca
cable 2 tpa)rtmasnsmif ehlicklicd ela:btrlcbbc&bd: ﬂdunn'@'algnmﬁmmaﬁrmﬁmcmr ocess can be a

rrasstermnatlon process and. includes the ste strlp (|IIustrated
in Figs. 4a-4dpfh ea&ti:rgﬁk%at% inkigt aaﬁ%am? HOYF—*P@%a@%hle IgHe ft i tles ki h sy d-

(illTastr 6llu?ﬁswdlt'élbl'z'rlgethéﬂjl)nay %ﬁgbdf %c@a@ge hhl%&lga%gcaﬁétﬁ?%ﬁ%%ﬂasgpsg%@pun

arrangenent” of conductor sets 4, 1nsulated conducto
conduct orkhid gcpésivised ahechdglogtodr mfoa$ulaiad) tend2ctoes/6 bel graticheshductotshE. In

arrangenent of contact.ele pr.i rcuit board,14, i ch woul d
G | ot nat et ST PR R A D AP SR O P RSP SRAC 57 Thetiog

el ectri cabrifaRlifegalybdiigcl IGRrBAt 1s@épatra5 Monfdhk Abuldtidnofensafa@l 111 ustrated
in Fig. 4a, an end portion 8a of shielding films 8 is renoved. Any suitable

met hod rreppnﬁlectfers édRe@gv:lhgableldenggﬁlm&&ﬁfh@nn@éue@ wndppﬁorﬂg6 allowsgrefecsen i ppi ng.
Thi g, step e e Gr.or

contliot opetSPaRTER FIBRRE b loBiohl il TGP sF AR S B R B AR SRR o1 i ng
films 8 ithe passtdil Ihﬁﬁ@m&ff iidueited @nduadrs digralddcondnnestiadid @y efept hat i s
separate fromthe insulation of insulated conductors 6. Renpving shiel ding

films 8 flklbﬁfalterdslmFagéa HbAHLRATEPE 0 %O%thawglaﬁp@péawléwdﬁaﬁimrséuéct rical
shorting , sﬁﬁ 1k %ﬁcﬂﬂﬁ ﬂél?se ‘éh9§%6g %&%mﬁf @?%r{%m'aﬁer” t he

exposed en por gns of 1 nsu con uctor§ groun uctors 12. In
t he step stdippusd. I‘I&tﬂﬂep' ¢xpbb@.andid partioard tlpn)dfdnldﬁctoﬁaf iafulitbé comisiatoad 6.dn of

i nsul at ed, conduyct ors iSre ., Any. sui e nethod. may. be used, such
as, 2. g. hﬁ%&%?ﬁl%ﬁedﬂ Figops: E&e@fidle kjca Eﬁaﬁﬁ?ep%isr?&ganﬁwgﬂaflaﬁdé%ﬁ%es an end
portion OJoaH‘f‘4 ﬁf&ﬁ@l&’a@Ttﬁ%ren‘&ipokt’ﬁﬁfé'o@ﬂf‘e%oﬁ&ﬁ@%%@'i&uﬁted‘ QdnlifGo3eRdithd ust rat ed
in Fig. 4c, shielded el ect cable 2 1s aligned with printed circuit

board 14 esld@hrttdmak)f gioane nonduotars bhef diicldé¢recleonductlde 8 aod alignsd vathed
conductors 6 a

el ectri caﬂon@%ﬁr’lgn?gétl OQIP?B{‘?@&%\E}SW ﬁg’%g :]lg ;@td[hggtgﬂéﬁ“{ grg&fg }%ﬁ%‘r‘é Hbglﬁg ircuit
board 14.p0kfforskE tist @R didtbid i Rebd ddnfidors¥hndtth€e®Nsbrtions of ground
20 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
name a few.
Fig. 5 illustrates another exemplary embodiment of a shielded electrical cable
25 according to an aspect of the present invention. Shielded electrical cable 602 is similar to
shielded electrical cable 2 illustrated in Fig. 1. In addition, shielded electrical cable 602
includes a plurality of longitudinal splits 18 disposed between conductor sets 4. Splits 18
separate individual conductor sets 4 at least along a portion of the length of shielded
electrical cable 602, thereby increasing at least the lateral flexibility of shielded electrical
30 cable 602. This allows shielded electrical cable 602 to be placed more easily into a
curvilinear outer jacket, e.g. In other embodiments, splits 18 may be placed such as to

separate individual or multiple conductor sets 4 and ground conductors 12. To maintain
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portions of the conductors of insulated conductors 6 and the end portions
of ground conductors 12 of shielded electrical cable 2 are termnated to
contact ewvermemwlIS(S6 on printed circuit board 14. Exanpl esTafS2610i08804 e
term nation nethods that may be used include sol dering, welding, crinping,
mechani cal cl anping, and adhesively bonding, to nanme a few. Fig. 5
illustrates another exenplary enbodi nent of a shielded electrical cable

accor di nght pagimgpsserducsr setid apd esemd qon@@rﬁ@rrsdﬁ sphk B @ay beliseentinggys cabl e
602 | |
addi It?ofll,anasrifﬁa%? ?fglg& e+ g:l’l chll ({) Sﬂé%gﬁél)r@ Irgua es Myﬁé %%ﬁog?&togsets "

| ongi t udiald gphid a)nﬂiﬂctdtsslaoﬁadlebﬂtdﬂeeﬂd portidn et oﬁshs@dai e4ect1$<pil cilde 682

separate indjvidual. conductor sets 4 at |east portion.of the length
of shi el cPé‘a lléqr%l&t MpREINIRg Blass-tsypmatiq capilitpep %% rf@%ftmtleé%B iIRtRENE gf er al

flexibi | i ofg gd}h@ﬁsd&dslgése@ g 8k 6:ARkn 8PRtcT BicBuRbl QYR (I Bliely

electrlcal bl'e 602 to aced nore easily Into a curvi

j acket, eugable medtddesuohmbmig mMestrsutteygl qrq)sndlﬁngrﬂyst@ei q:floauecbrsbmmcaswtt]m

separate i ndj vi nul ti pl e conduyct or. sets C uctors 12.
i e APPSR g By SRR Sarehiatiinay e St S NUEEE Rl Soi T o

18 maybe @brant dRHAYS. Al RS, ERe tb anredate flcabhiR!isterh] ﬁleﬁﬁﬂfty 6fRdhiclak] e 602.

To naintain the spaci ng of conductor sets 4 and ground conductors 12 in at

| east onelentidcaportile 602.A of shiel ded el ectrical cable 602 and thereby

or Db end parBioiu RIERHE PRGN S PBhikdrH TR RentH 88 1 S O
cabl e 60Zcbsidg tany a§1wct @ﬂlh@pf&&lﬁ@l@venﬁﬁlﬁ IShaddedesi@otricdl @sige 702t diffara
punchi ng. | nstead of in conmbination with | on i t.udi nal Fl [ ts ot her

sui tabl e %r%cb‘éisel@m@bé%h%@ Heaytraed mofigel Effﬁcgh ¢lyy igshclded efacirical cablpl e 602,
h | , | | l i f

2he o dou Bedans ok o SRS R Ro ATShAIAS I Snalef Ll 1 ©

enbodi rrerttabkefma iﬁd‘ludﬁsdl@dgltﬁkiﬁml $plnsa18 aabl &. sxﬂﬂdmematbs)mamampemwofort he

pr esent |nvent|on Shi el ded el ect be702| imlar to shi Ided
el elR ri cartséaipng sportipp of, thelepaty Of ﬂll&fi@dc SISCmE%lfCé'&lPu 92 pyd dogs noh p¥e

el ectri C%to%ﬁ'p%rt?&%A Qﬂ‘k%l&&edcé?&fﬂﬂf&atl 9£b1§%§ S‘bh‘t %8’%%@&1%@%&?\\’@&&40 gr Ound
conductors 12. Shielded electrical cable i nclud | ongi tudi nal splits

18 and 18ond@ér sets¥Balergpe derash ofmhualdezﬂﬁbctncﬁi deldt 602 sed sxtdndalistognd portion
of the | eoonnof oEhahEd.Shantoheal SR, A92,A0 oes, g, griend into en
cable 702 into two individual shielded electrical cables 702°, 702”. Shielding films 8 and
20 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
to aspects of the present invention, whereby multiple shielded electrical cables may be
formed simultancously.
25 Figs. 7a-7d illustrate four other exemplary embodiments of a shielded electrical
cable according to aspects of the present invention. Figs. 7a-7¢ are specifically intended to
illustrate various examples of constructions of the shielding films of the shielded electrical
cables. In one aspect, at least one of the shielding films may include a conductive layer
and a non-conductive polymeric layer. The conductive layer may include any suitable
30 conductive material, including but not limited to copper, silver, aluminum, gold, and
alloys thereof. The non-conductive polymeric layer may include any suitable polymeric

material, including but not limited to polyester, polyimide, polyamide-imide,
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conductor sets 4 along the length of shielded electrical cable 702 and
extends into end portions A of shielded electrical cable 702, which

ef fecti vewg 20p/i4857shi el ded el ectrical cable 702 into twoTiusdéwiosksad
shi el ded el ectrical cables 702", 702". Shielding films 8 and ground
conductors 12 provide an uninterrupted ground plane in each of the

i ndi vidual shielded electrical cables 702', 702". This exenpl ary enbodi nent
i | | ust r atnebytetrdlugamesileige PelyPIOREICpaMSl ye&yIgncopelyRianylcaa palfire., nolyedylense

shi el ded nt invention,
wher eby nuk@$5a{ @Eﬁéﬁﬁéﬁﬁ%?ggﬁégég ai&%?%@gﬁé%yg%e gﬁﬁe s?nultaneously

Fi gs. 7a-pwy11réthat&1; aatyhtésps;lhccﬁiekleratl,&%leﬁblbaronef&Gﬂldm@mﬂlSU@fubbeISdﬂhedld@d
electrlcal cabl e ccordl to aspects of the present inventjo Figs. 7a-7e
are speci fhedonrepnvitaRde Hesic lpyes SRaypeludaricgi ek AAMiYes BUTHSETBet i ons

of tqe ngrg\fIQ%ﬁ E%I gFmPafblet ﬁ?tlﬁhh@h&i&fjaﬁ?h&q{dh' fitdnofRPh§Rct, laf‘le&’é%%né‘épe(?t at

| east on S ding filns may include a conductive layer and
non- conduh¢Hﬁddpgﬁvnmnmqnhdyé¢akmeMandmcﬂvwbyﬁa#quﬂhvﬁWﬁcimme any

sui tabl e conductive materi al i but not 1im | ver,
o1t mum COGBrC LG AR B 50bisab StV pRErRER 196hdn R b8 bRt s ey
i ncl ude apy siEddinaiims Qﬁﬁylﬁﬁ'@lﬁti@a Q@ﬁ@faloﬁle condietiVielfing. Tt contudtiblot 8 t o

pol yester, polyimde, polyam de-imn de, polytetrafl uoroethyl ene,

pol ypr opyhisiding ﬁbng/@@hipb éﬁ@ctecbbfls;zﬁ heayluather efddsigieargmadtyte shijdbénir the
::]38 e?al al %h%$ p%)ﬁ?&'l‘tloonatc 'a, Y e%l egxq 111"E preg{ricafateﬁ()lrﬁ%ggifg %19(? Xon‘%%gra%gn o?an q

synt heti Qhé sthaaéd aléﬂﬁsal\bable'(hfthra@ Ne.€. Qﬂfébkfifcb wed Rehiydrsf golidy@hdi@yrs).ngl ude
one or nore additives and/or fillers to prOV|de§pro perties suitable for the

i nt ended WHSMPOEINGH. the phigldBeEms aapedaan igtegratlydprmgeshes! maé @hlnefm ng
fil
onduct | w2 REHER, B PRI AR BRSNS e ihe PEBRESS) MR BRI, ospect

conductive conductive polyneri ayer.
at | east Thmha:ﬂdlh@ﬁlrﬁiﬂpmlvdieng)lzitldnnshlalﬂmgg muiptdas@smbmlgmead/@nehe:onduct ive

I m The constructio the shieldin ma sel ected based on a
nu njo%r ofcoag t%rrrgeﬁa?‘}iﬂ?ﬂaglﬁé‘ Bicrayfgate ’fmdt Iwer ?ng ﬁ%i%l bﬁ%ptggpg 8Such as,
e. g., flaxiRikibhYhe %@ﬁh{g f?lﬂls Cpo&reilpé gﬁ@&,ﬁlena@ﬁnmag @WI sRR-RE &ihe

shi el ded el ectrical cable ., presence and | ocation of ground
conduct orrsjonange, ehercbyrbahi smgmt attenetichd@bdi at g phiticor imeghande rangei Fhiegr al |y

f d shield nbod t fil h
{1 cknes RO HHERLTo<Br1 SR EoB obicli <Reah s BRaHsTs #1 me- pr ovi de
i sol at i ononghytiet dhidel is W}Qplﬁﬁﬁ%tﬁl@ aioaghdia et ween t he

20 Referring to Fig. 7a, shielded electrical cable 802 includes a single conductor set

804. Conductor set 804 includes two substantially parallel longitudinal insulated
conductors 806. Two generally parallel shielding films 808 are disposed around conductor
set 804. Shielding films 808 include a conformable adhesive layer 810 that bonds
shielding films 808 to each other on both sides of conductor set 804. Insulated conductors

25 806 are arranged generally in a single plane and effectively in a twinaxial or differential
pair cable arrangement. Shielding films 808 include a conductive layer 808a and a non-
conductive polymeric layer 808b. Non-conductive polymeric layer 808b faces insulated
conductors 806. Conductive layer 808a may be deposited onto non-conductive polymeric
layer 808D using any suitable method.

30 Referring to Fig. 7b, shielded electrical cable 902 includes a single conductor set
904. Conductor set 904 includes two substantially parallel longitudinal insulated

conductors 906. Two generally parallel shielding films 908 are disposed around conductor

10



conductor sets, and enable a nore automated and | ower cost cable

manuf acturing process. In addition, the shielding filns prevent a
phenomenomoknovidsess " si gnal suck-out” or resonance, whePebUshiigi3svgna
attenuation occurs at a particular frequency range. This phenonenon
typically occurs in conventional shielded electrical cables where a
conductive shield is wapped around a conductor set. Referring to Fig. 7a,

shi el ded s6t %4 phiekding Bbned®onclude p gereferraabde adhicsive digu i bthaseendsog.
Conduct . i i I I inal
ol at ed Ring Al R, b, SLBah 3l Bt LapBbPiciSr JRIBR ulion
di sposed ¥oaungragodgcicillsata Sikde pBhe ehdiefiigtivelyris a 8@Bakiat biudi€erential

f bl i I .810 t hat nd hi el di fil 08 t h oth
R E e g s N R
geneg al | ycoh@u@ivéggﬁlgﬁeﬁ@ll%%? 0pg)l %Pﬁﬁﬁ’g‘{ ¥ 9b&k facé W A%t @ korfRfuctd ?(% enti al

pair cable arran t. i el ding 08 i nc ud% a conductive layer 808a

and a norfonldoatd legerPOBy mayibe depysited 80®monNondgwivd potyimesiciaycy #68H usih@yer
808b faces in%%ﬁate gpnductors 806. Conductive | ayer 808a nay be deposited
ont o non-EEAEEYT VEM56I ymeric | ayer 808b using any suitabl e nethod.

Referring to RderrifBto SIY. ¢t dafbi®ldQE:dtiGREa@POER BORdENELiHEE SoRduztdrgbe
conductor set 904. nduct or set 904 includes two substantially parall el

| ongi t udi I9QKF. Corslucter et 108 chetudss sveobstaniiellyparellcl llongifsdingl instlaisii el di ng

fil 908. are. . di arogund. con t.or.set 904. ieldin il s, 908 i ncl ude
2 oSt or e €t B8 Vo EEPM T RINE R a aPSR ek dralB o each

ot her on dpatlctsd @eso0af Skie fifis HOB if8ldde 4 BEfbaiabt fhesuelges1POahar e
arranged generally in a single plane and effectively in a tw naxial or

di f f er enthoafs gueldinggHms 19p% gh@éﬁ@mer ohpd| sides @f eondystoned 10AE lnerdatad

conductiv 1Ct | r . 9 8 uctive
| ayer 90§%n‘%%gélgﬁgﬁfgggag%gﬁgggpg%gaé%gkqggﬁ ugfg@gg%%ig}ggﬁgggﬁgg be
deposi t edliffericotiai paircabld uetnyengnol Shicdding filiay @000D8udu aistagdaiyhesondwdoive

met hod. gpferring to Fig. 7c, shielded electrical cable 1002 includes a
sinb?e cdHBuct or set 1004. Conductor set 1004 includes two substantially

parallel | Ongiﬁéfgfiri%gto IS ‘?h,asth?éﬂd&ioe@&'ﬁ%a%e?olégﬁ@ inIM(ﬁeQ@%l%%l%'cbﬂé%& lrgs_bﬂ el

shielding filnms 1008 are di sposed around conductor set I el di ng

filns 1008 0#nCondieton sgdnidéimmhlles teo hdstangallyayenlld 0d@ituteel newdsdshi el di ng
Films 1008 8 0S9 08 M ¢l Bralel §Rel e GARLYGbE hre Bpoi P atound S Ul at ed
conductor set 1104. Shielding films 1108 include a conformable adhesive layer 1110 that
20 bonds shielding films 1108 to each other on both sides of conductor set 1104. Insulated
conductors 1106 are arranged generally in a single plane and effectively in a twinaxial or
differential pair cable arrangement. Shielding films 1108 include a conductive layer
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,
25 thereby laminating conductive layer 1108a to non-conductive polymeric layer 1108b.
Conductive layer 1108a faces insulated conductors 1106.
Referring back to Fig. 1, conformable adhesive layer 10 of shielded electrical cable
2 is disposed between shielding films 8 and bonds shielding films 8 to each other on both
sides of each conductor set 4. In one embodiment, conformable adhesive layer 10 may be
30 disposed on one of shielding films 8. In another embodiment, conformable adhesive layer
10 may be disposed on both shielding films 8. Conformable adhesive layer 10 may include

an insulative adhesive and provide an insulative bond between shielding films 8.
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conductors 1006 are arranged generally in a single plane and effectively in
a twnaxial or differential pair cable arrangenent. Shielding filnms 1008

i ncl ude awetarnx4sisone conductive film Referring to Fi gPCTdIS2@l0ioas9ded

el ectrical cable 1102 includes a single conductor set 1104. Conductor set
1104 includes two substantially parallel |ongitudinal insulated conductors
1106. Two general | y parallel shielding filns 1108 are di sposed around
conduct orOrfgnally.(ren @Wﬁ@péﬂh@“ﬁ lpyss 1910y ravidg ge ingutabine berdbitecetdesi ve

| ayer jigasE? ?_ig%%iiﬁ%ng tﬁ{lrﬁ% 3 gﬂ@ 11Is fa[g%l c%glgl%i%rg 6eMbc?&JQ§1rat SP&{chofs' des of

conduct or “se conductors are arranged generally in a
si ngl e plshivddiagiled § ecd proahy coﬁduatotrs/vlmdidnﬁdmmblechdhémee]rapera]lo pay inchidblae

arrangemnent.. Shi el di ng fl | ms .1108 i ncl.ude a conduc 8a, . a
non- cond&@?ﬂ%lvsaﬂ%w.a@ Pagrde a%@ycﬂ\ﬁw@ beRwsR WI@%%M @pt}ogﬁléy, 1108c
di sposed hatwrehc QAR LYE 10RE protdfa c%ﬂ&cﬁ@@b&i&c{‘ﬁé{%éﬁ’@c 1PRt ¥fesd ¢ | ayer

1108b, thereby |am nating cond uf}rlf ve | ayer t o non-conducti ve
pol ymer i chicddieg filiiO8bnd gi@mddlconduetolraylarSuiIIaIGIBaom(hxcese adismivat mdludenduct or s

1106. Ref f dh | hi el ded
o oot i cuoniidle P3RS fo Bicidedhe B TR TEERICE] TRt S soR il DyGhd Chr 9°

shi el di NGyefank/B8 11 tFesRAPArRIRRNrOM1 PR, @bﬂﬁ§sﬁfcre@,aﬂﬂ<c§%ﬂy%h%s set 4. In
one enbodi nent, conformabl e adhesive | ayer 10 nmay dlsposed on one of

shi el di ngmmrplrmsaor qthera?ﬁr;tw&ﬁe&rhaeq:ﬁo@lemy bmﬂ@hﬂ@r ﬁtdtsta@tlalém@md\mrﬂuégser 10 rray

spose esive | aye
e on e Ao AN, SndeR Bty B 5o Bleefie BER s Sy Bl ™
shi el di ngohfel &idBs Q@étalmtddypolﬁﬂaffwe@bf éthatdi@slav &nldaytere phaldmy Thesyi de an
i nsul ati ve bond between at | east one of shielding filns 8 and i nsul at ed

conduct ore@nguctiyg @alﬁ’éi%é% b%lfnari@ gem féerén%llySlawatmgﬁgatﬁliwlﬁﬁlas argrideted Ound
conduct or g, %ﬁ wﬁoeﬁé ﬁ%hé/ sg%g L f aftBnilfBY% ﬁl@géd“&%@ ﬁ‘;@fﬁgﬁhb."e

adhesi ve and provi e a con Ive ween shi el di ng
Optional | "Ij/hc mamlﬁmatmihhmladigaﬁawﬂall cay be sﬁlﬂtamyllja hellovd paraicles setihcitsinedowond

bet ween at st one of shieldin fllnqwi 3 %é %gconduto,rs 12.
Sui tabl e %%?ﬁd 75 8" BGRESTPEES § glEoHtiét E ¢ PEMER! p¥idgY- olfide t he
flow of edoﬁ&ﬁétfv@ brtfels n@ﬁﬁbe oiBe 6&1%?' BELdv¥RI RAS b £l @SnLdMahEmaysigdd t he
types of particl s currently used, such as spheres, ftlakes, rods, cubes,
anor phousnatcmals‘slméras arbon mlamotalhap&mtademgndmyvebdhssi)‘kdsomayr alsuipshudati al | y
solid parti g es surh as car. b(;[n bl ack, " carfbon gll b(?h ) rlu ck% gherle(?, ni ckel
coat ed coPPEHCIYERY yérécncrl;réel U Jg ang gspecet, conformable adhesive layer 10 may include a
continuous adhesive layer extending along the entire length and width of shielding films 8.
20 In another aspect, conformable adhesive layer 10 may include a discontinuous adhesive
layer. For example, conformable adhesive layer 10 may be present only in some portions
along the length or width of shielding films 8. In one embodiment, discontinuous adhesive
layer 10 includes a plurality of longitudinal adhesive stripes that are disposed, e.g., on both
sides of each conductor set 4 and ground conductors 12. In one embodiment, conformable
25 adhesive layer 10 includes at least one of a pressure sensitive adhesive, a hot melt
adhesive, a thermoset adhesive, and a curable adhesive. In one embodiment, conformable
adhesive layer 10 is configured to provide a bond between shielding films 8 that is
substantially stronger than a bond between one or more insulated conductor 6 and
shielding films 8. This may be achieved, e.g., by selecting the adhesive formulation
30 accordingly. An advantage of this adhesive configuration is that shielding films 8 are
readily strippable from the insulation of insulated conductors 6. In another embodiment,

conformable adhesive layer 10 is configured to provide a bond between shielding films 8
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oxi des, netal -coated polyner fibers, or other simlar conductive particles.
These conductive particles can be made fromelectrically insulating
mat er i al swohato/@ses7pl at ed or coated with a conductive mrCEmMSad10988924 as
silver, alum num nickel, or indiumtin-oxide. The netal -coated insulating
mat eri al can be substantially hollow particles such as hollow gl ass
spher es, may conprise solid materials such aa g}éass beads or netal

B

oxi des. 'Hﬁ‘é achond hetyogs opapt m@ree@swd pendy§tor fean [ding files ethaf ateens of
m crons t t bl e
conduct | vaAAARES HGaif) Se Bh B Bl BhcERE SRRk R L0
aspect, aconfwnomiolaec atcﬂhe&id\betd/@y@hlelcﬁngrﬁyns &cﬂ)rubl@dmgcmmldemmﬁsn&d el ve

| ayer extendi ng al on he entire length and width of s .
anot her . o fEEATORHRY DIt lo8ve BRESTGH aingﬁle‘rre 9p5 Hedlyocs g ‘3@@"* @?% Hm%uou
adhesi ve I ja@gﬁgﬁ, e present
onl §§ in sdofﬁgl%{)dé?%zl %Infg(?ﬁghge# %g&]lh%n h rgar w dt h&ﬁ?és@% eI%ﬂIrllﬂggﬁ%(p I n
one enbocﬁpptimtiond]nmmhmdmt,a@h&smbleladh@nveﬂ@yarri@lhasle$h1akrwlsum%\lle$st y of
| ongi t udi dh t hat - are di sB Si des of
cach condiet BPULET> Hiant ReGAad Ethaticsh SORBT S atiesuRluar nlngs &
confornthf@kﬁa@gg{sle\gﬁhlaﬁy&gutbQ)slIﬁﬁll udes at Ieast one of a pressure sensitive
adhesive, a hot nelt adhesive, a thernoset adhesive, and a curable

adhesive. In dimlfermﬁbbﬁ arthnsive boypf H}mabIcenfadnesacxheeweaiyeiredlmeqheni@@kﬁnidgur ed to
royli de a nd be bt ntlaII st ronger
Phatd o Ry REEHTERe® omidorhed ot o o dmitel e 2T Bt Bkt Gi e P11 s

8. Thi s rayhemabiah&ihe 18yd.10 iy srlf@st tortg thfmﬁetajﬂfl\eédnvsﬁldldlhglﬁﬂrﬁﬁ 8 &
accordingly. An advantage of this adhesive confi gur ation_is that shielding

f| Ims 8 avensbelrenporduciosatide Whichrermases aiclaasathedatcrd fenbilitapbehieldediuct or s
I'n anqg {bg[ﬁ]c&?g%%’h.”ﬁﬂ& p;h%lgc?nb%lgctﬁgg%gﬁMQtl)ﬁgﬁ[)ac% miove &R h%’ﬁed to

prOV|de a tween 3h dlng a bon ween one” or
i nsul at ectuedlinkae boter ﬁlchﬁde g hineindihegadpettieontorthinbte athesiseibgtart may | y equal |y

strong. An advantage of .this adhesive configuration is that insulated
conbitict or@n BT 8 bRk dRtvI5at Vi IRIYAdHCRY GomgomsetschaE Ak el ded

el ectri calonfRR 8 cndidclirSe@ldl @1’1‘{% ihQEashi fhte|n?ecﬁ§r{1@51'sﬁr@nr%9\éﬁd@%le%qgnﬂlﬁgﬁef ore
reduces the Iikelihood of buckling of shielding fil 8. Suitable b

st r engt hsumalindze sidpeé shibEselilors & inghésataeradedhialp picraats the dutahiliopef

enbodi nmen n or ma hesi ye. | ayer 10. has hi ckness, of s than
about 0. Dalaii eI pENEr c S Bo R HRATG RS S ES Syer 10 has
a t hi ckneasin@fn he$pssitibRinAGRABIng&f ARulMad conductors 6 relative to shiclding films 8

20 along the length of shielded electrical cable 2, which results in uniform impedance and

one

superior signal integrity of shielded electrical cable 2. In another aspect, conformable
adhesive layer 10 may conform to effectively be partially of completely removed between
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

25 shielded electrical cable 2. In another aspect, conformable adhesive layer 10 may conform
to effectively be partially of completely removed between at least one of shielding films 8
and ground conductors 12. As a result, ground conductors 12 electrically contact at least
one of shielding films 8 in these areas, which increases the electrical performance of
shielded electrical cable 2. Even if a thin conformable adhesive layer 10 exists between at

30 least one of shielding films 8 and ground conductors 12, asperities on ground conductors
12 may break through conformable adhesive layer 10 to establish electrical contact as

intended.
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Conf or mabl e adhesi ve | ayer 10 may conformto achi eve desired nechani cal and
el ectrical performance characteristics of shielded electrical cable 2. In
one aspecwQ 20onf48rsmabl e adhesive | ayer 10 may conf or m t @Civaseénionssde4 bet ween
shielding filns 8 in areas between conductor sets 4, which increases at

| east the lateral flexibility of shielded electrical cable 2. This allows
shielded electrical cable 2 to be placed nore easily into a curvilinear

outer jacket, fagy8aidg llélﬂﬁitaﬁéhreﬁs)ﬁﬁ‘étexef@ﬁﬁlfywlﬁelﬁﬂﬁ%%ﬁméldﬁé?léﬁtﬂm@ may
conformt P@%céé}hﬁng% dicBif Cér%ﬁf’fnt%ﬁ zf% ﬁ_%sas%e@é ar%% (%aﬁlg n?t%ﬁ e d}oand

substantia y con o con or se s 1 ncr ea ani cal
strengt h ilodraenatahgtesfodiing pigcean@uc)f/grbuMwndabt@mn@]ﬁe smléécdélacgntallca’sleﬁ in

th whi ch th | ded t bl 2,
e. Sse 35?@@@5@?@%@&'&% %@%ré%f?@qe 1Srpr%Efa.gfwﬁmth£ﬁ %@ﬁf f&aéﬁﬁ. nt S?n te he
posi i on ang &P@leé@ac%rdh%stgggﬁe%% &Qﬁ@b&%%éﬁ'i ﬁw@nﬂicﬁl N b\éegn&ﬁld%ﬁ ik difged 11 M8

8 along the Iength of shi el ectrical cable 2, results 1n uniform
i npedanc efamys.dupec asgecs nlgﬁ'gcbundld;(mgnctbgs ed)efctlschillglcdatdctedt&asirmrcadf timabl e 2. 1In

anot her as onfo hes ve | ayer 10 conf or, to effectively be
oot | BTRG AERRREI T bt fisand Shadeimst ERuBiEe LR ber woen
conduct orfj|aRt B this afangerh @3 Uhé gro‘élﬁtl ebstiudebrd {818 belr&kirEd &AlsldrER MRSt each
other in these areas, which increases the electrical perfor mance of

shi el ded lalasethel aabctctb Igeoulad cprdugtss He nofa@gémallyc:@nfaot tﬂmbhleld@rtﬂqfélgnwbuﬂ ayer
10 onfor 0 e fec arti r.enoved t ween at
| eas one %%n ‘hfthéa]l Siem \{s ip ey (‘g’l%Fe &2a tmc%88¥ha? rncil YR 1n pilé enﬂg terrmnat (f

rou conddactor

ground conguyglahlsintidilacoith&@ldnyent 6NiraCduitable ke ashation o, @bh @é @Ig”lga films 8
in these areas, which increases the electrical performance of shi el ded

el ect ri caon@ghtlgmont OE\PeIﬁlI}t?d eirquif hoardo it BYhHEINECHaMe Bic\2Eoynheopducors siagt s
bet ween af | t?e%%%en%ﬁ r% rfdxglr&g’ Ffﬁa 851165 egagst%{ %ﬂﬂ;lﬁ%%&%‘r&ﬁa t 5B

asperities on groun ors 12 bréa oug adhesi ve
| ayer 10 sh(blcdﬁiteﬂ?émltm@ihcﬁﬂeedcbrchﬁg tcxmmtspedt oﬁﬂlelpﬁéseﬁdlﬂdelﬁlogé‘vvheﬁi@.ﬂ&m illustrate

thr ot her | ary enbodi nents of el ded el ectrical cable according
ﬁfpect&mM %%E%?%WOSFW@ exishal i %@ Shlskii%fe lg}se% -8 @@PW@ f¥%? ended
tO i1 ustaaty 1a@§<@rﬁ’9&ﬁﬁleﬁﬂ°s JrenRlRAeER Pl éBéBfémngﬂgdd%éc% & thdp Ife'é'é?lt _

shi el ded el ectrical cables. An aspect of a shield | ectrical ca le is
proper griowntiongvhefein He gstirel and@homsladepbselianed betwakn daisheddiag Cibmsliang t o

SR M G M R R R S S

any suitable position external to the shielding films, between the shielding films, or a

20 combination of both.

Referring to Fig. 8a, shielded electrical cable 1202 includes a single conductor set

1204. Conductor set 1204 includes two substantially parallel longitudinal insulated
conductors 1206. Two generally parallel shielding films 1208 are disposed around
conductor set 1204. A conformable adhesive layer 1210 is disposed between shielding

25 films 1208 and bonds shielding films 1208 to each other on both sides of conductor set
1204. Insulated conductors 1206 are arranged generally in a single plane and effectively in
a twinaxial or differential pair cable arrangement. Shielded electrical cable 1202 further
includes a plurality of ground conductors 1212 positioned external to shielding films 1208.
Ground conductors 1212 are placed over, under, and on both sides of conductor set 1204.

30 Optionally, shielded electrical cable 1202 includes protective films 1220 surrounding
shielding films 1208 and ground conductors 1212. Protective films 1220 include a
protective layer 1220a and an adhesive layer 1220b bonding protective layer 1220a to
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shielding filnms such that grounding the ground conductors al so grounds the
shielding filns. In this arrangenent, the ground conductors may al so be
referred wo208)/148r58i n Wi res”. | n another aspect, the gr@omdScandssoeors do
not electrically contact the shielding filns, but are individual elenents
in the cable construction that nmay be independently term nated to any

sui tabl e individual contact el enment of any suitable term nation p0|nt such

as, e.g. shigldipafies | A8Sandrarowd wngugtersdd  ¢iAleainativebasliclding ﬁlmsS1208 and
arr ange”ﬁ?&un%&%dﬁ{tgfép?1%%@%@58&&@3 b@'aﬁg%l'{’eg b %mgﬁn&a éaa%P 49 C?Og‘ ng

Wi res es’an exe shi e

eIectr|cabnmamweban@amdmn@ukmn&nbaspﬁmkaQﬁommewﬁ)esent i nvention wherein
t he ground condyctors are on to the shielding, filnms. Figs.
8b- 8¢ il ust r atECHIRgG Rk ‘?aﬁiiﬁﬁ‘éﬁﬁiﬁ‘i %11 0 Bidr RN E SETHICAIE abl o

accog di ng 3p ESRREI? s&f13bﬁ'ﬁlo%a%??\%s t?iﬁ%ﬂ&lﬂf@ar%&ﬁ&ig&u&ﬁ%h Eﬁlgtgg conduct ors

are positioned between the shielding nd e 1 nclud in the
conduct orcoséictor@id0@ rTwmg@legﬁikytpachlkcbsidddnlgrfdnmy 0% erepilmoeezd arnuhy sui t abl e

t | | th | di fil ,
P oob nat I SROEOR! L e Rormbleitntyr Bier SIPE toeed BaprrLandding o°1200
i ncl udes @nSiNEg @n@@&f&d%hﬁ[d1§§ﬁlnl@%8 tERANUSh & onSRth JidQ@dofl Cﬁﬁhﬁ@@fssef WO

substantially parallel |ongitudinal insulated conductors 1206.

general | yl 3|Qérla|su1@ued ghmcblcmrm@SG‘G qrerprra®g ganeraldy sposinge plangrdd @ffn@wctm set
120 A conf.orr ve | 1210 |s d be ing filns
12080 ana G Rer BiHNEH Pir e Rt SRR RGBT DA SSufs

conduct ormaaaeslﬁﬂérah{yksﬂgramﬂbo@amdu@tlgns &ﬁﬁ&le@%t\ﬂéeﬁ@ﬁﬁﬁﬁn@ﬁﬁﬁi aldgy in a
single plane and effectively in a twinaxial or differential pair cable

ar r angenent? ohe grayed cendustors ¢ al2 ggpndudedop conguctns st 19Ot We Bithi al ity of
ground Cfgggq@lcgﬁaué&%sﬁ)?gf 5@8&%{92{5%&1{'9& tt18to§ tqhgﬁ ng films 1208. Gound

conducto are place si des of conductor set
1204. Opti onalReferrimbite Fidedc, shmd:dddled:@ltrlcahbd‘tﬁe 142(@21nc1mddmdmglplcomchmtdr\set filns

122 d hi el di 20 d d
r ot bt vif: G arsmpaen IHBS insidis ot derinyay Byalcl IonoRaml aH Gahesi ve
llayer 12208 hondiings pivas &Ha\{ﬁada@m[ shiddia fnﬁr%hu@ﬂ; 9&%&&&&%&&98 and

ground conductors 1212. ter tively, shirelding filnms 1208 and ground
conductoK@nmxmﬁwnayﬂmeA&wmﬁummhbdwbynaﬂw@mtbmoaamdmmbdbemghmdhdﬂnguch as,

Ref et 1 ng 5 AP s Borts phisf e v R e B b S R BB SOGRY
conduct or1498tInsulated conductors 1406 are arranged generally in a single plane and effectively in
20 a twinaxial or differential pair cable arrangement. Shielded electrical cable 1402 further
includes a plurality of ground conductors 1412 positioned between shielding films 1408.
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.
Figs. 9a-9b illustrate an exemplary embodiment of an electrical assembly
25 according to an aspect of the present invention terminated to a printed circuit board.
Electrical assembly 1500 includes a shielded electrical cable 1502 and an electrically
conductive cable clip 1522. Shielded electrical cable 1502 includes a plurality of spaced
apart conductor sets 1504 arranged generally in a single plane. Each conductor set
includes two substantially parallel longitudinal insulated conductors 1506. Two generally
30 parallel shielding films 1508 are disposed around conductor sets 1504. A conformable
adhesive layer 1510 is disposed between shielding films 1508 and bonds shielding films
1508 to each other on both sides of each conductor set 1504. Cable clip 1522 is clamped
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1304. Conductor set 1304 includes two substantially parallel |ongitudinal

i nsul at ed conductors 1306. Two generally parallel shielding filns 1308 are
di sposed woaondi4ssnduct or set 1304. A conformabl e adhesipee/usagon3sh340 i s
di sposed between shielding filnms 1308 and bonds shielding filnms 1308 to
each other on both sides of conductor set 1304. Insul ated conductors 1306
are arranged generally in a single plane and effectively in a tw naxial or

di f f er entdr&thopyise atiaghicd tapn enshravaen of shigldedlectarad ceblp d 802 suphiteat BBIERSt ur t her

i ncl udes ad gk . int | . n shieldin
films 1362@Q#%%§%ﬁ&%ﬁégﬂﬁﬁgg%Egggﬁgﬂg@%%%§T%%%agfgiPhgﬁﬂgggpﬁﬁﬂggnductor se?
1304, ancohfigurod fériternginationdo agnouct rofesentd 2ichne expavatcagamnentf isdmoaonduct or
set 1304. Referring to Fig. 8c, ielded electrical cable 1402 includes a
singl e cdWiiREd uggﬂparﬂdéﬁ, fe&a@hﬁ% ground qoImECChShye %%&@Lﬁi%%?ﬂli all'y

parai | el éa?EQiSQ)E'q{-l&‘ﬁlea%re !@Fe%he%od?&lﬂé"él 1218%‘§Q§ermTMec9t‘3QR %Joluﬂd f*@ér?“eel

! d
shielding filns 1408 I sposed aroun uctor set 1404. A confornmabl e
adhesi ve Usagemy bditdblé methiodpimskdingssplieeng siéldingi ergnpingmeecdhdfiBalaianpiopds

shielding filps.1408 to each other bot h si des 0 tor set. 1404.
nsul at ednE GHAGECDY Soniihs (SPERe R gRaeToerBrary el ok g e pRaand

ef fecti vabymihftich dfwhdend fOrtifs Sithd €8rNttoal ofRRdullatEPEInRuabisange Fe Blieldni el ded
el ectrical cable 1402 further includes a plurality of ground conductors

1412 posid¢comesd cide WeEntosineridilemerts phe termortiopppingfsuethas, ggegndtactonduct or s

1412, are incl ud i n_.conduct. S 04, T of .t Leund conductors 1412
Al oot AREAE B o Bt RE R0 E 4 S e B o 950 B RO SRR

Fi gs. 9a-Méreigrbutgiidoalitén aederbat Nereihbainggndlcdficaly whret dabladlipassenbl y
according to an aspect of the present invention termnated to a printed
circuit DBafditiomfeenipstead ofzd deastng of shigldingiilfe’08. shi el ded el ectri cal

bl e 1502 : ! I i g I
cabl e 1502 andia BhS6L I KRN STKHEL! NEuERR Bkl JRAR Lo |
1504 arr agedingaoan akgeyt ofithapsisarglieveptiameSpe&dicklyc Figut@ni 0 stlustraic hudes t wo

substantially parallel |ongitudinal insulated_ _conductors. 1506. Two
gen& al | FXpEPRIY Bcthogiof mpk qlﬁiﬁa? %@@@%P@%?é‘g@%‘é@d% E%g conduct or sets

1504. A conf orjggil gor0ReSit@in BYel0al Rtflalcd BhGRAHED aRSfoMpeMughy 8heli N9 fil s
1508 and bonds shielding filnms I508 to each other on both sides of each

conduct orsugeltle ifsthbd, Gatblas, ©f.i gxtiBRA. Insuletedrmpediators bheayhesformed atdned t o an
end portio

ond por Lo oty ieldsusl esticele satle Rede SR L L Lepgtutpe,
I's length. Ground conductors 12 may be formed and provided in a similar fashion (not
20 shown). In the step illustrated in Fig. 10b, shielding films 8 are formed. A single layer or
multilayer web may be formed using any suitable method, such as, e.g., continuous wide
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
may be pre-formed to have transverse partial folds to increase flexibility in the
25 longitudinal direction. As illustrated in Fig. 10b, shielding films 8 include conformable
adhesive layer 10, which may be formed on shielding films 8 using any suitable method,
such as, e.g., laminating or sputtering. In the step illustrated in Fig. 10c, a plurality of
insulated conductors 6, ground conductors 12, and shielding films 8 are provided. A
forming tool 24 is provided. Forming tool 24 includes a pair of forming rolls 26a, 26b
30 having a shape corresponding to a cross-sectional shape of shielded electrical cable 2 and
include a bite 28. Insulated conductors 6, ground conductors 12, and shielding films 8 are

arranged according to the configuration of shielded electrical cable 2, and positioned in
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configured for termnation to a ground reference, such as, e.g., contact
el ement 1516 on printed circuit board 1514, to establish a ground
connect i omohketvwsrs7shi el ded el ectrical cable 1502 and t reTgrsouna3sves er ence.
Cable clip may be term nated to the ground reference using any suitable
met hod, i ncluding sol dering, welding, crinping, nechanical clanping, and
adheS|ver bond%ng to nane a few Wen term nated, cable clip 1522 may

A ae

faci | it atREOXiBY{Yitaaemnung efllst2qe, ?éﬂ@dafmsrwm@lhﬂlewret pacENdlyded o bite 2H8lil at ed
conduct 0ff8n&1’ﬁg o ?J 26%“2@3 Qﬁfjdlgdo%& b I%ﬁ9§6é %gﬁ%&?ﬁ%tfébﬁ nts of a
i nt, such as,

term nation g., con%act el“erren circuit
board 14. foﬁm Qile:léﬁigéﬂmsﬁrair@mld coatheorlsc32l ammlyerouned mau@melmaindmrnds gr ound

conduct or bed erein that my ctrically act cable cli
1522 in éﬁ@f@%ﬁ 696%0 &@é&nﬁptha%ld%@ég%c cft%w&aa BEPUPE 1 s 1508
Fi gs; 10g5nd '1&%&&%5@&[5831&% ﬁélﬁta@@%&%goklfmﬁ NG Rispueed:,

el ectrical cable accordi an aspect of the prese i nventi on.
Specificdbhymgﬁh@khngﬁbns&ﬁ@undbmmmwmweﬁaﬁaedgnmhdpgmhmumdaaoﬂqumngg

shi el ded i abl i1l ated i n Fi ste illustrated
T o shetng B BCkS efisc oot e bkt udprasT4n0T s bl o ot hod,
such as, ®nfuotor8NbIod&irR a sinpfld ﬁ%ncﬁrﬁih@teﬁfb%dﬁnéfﬁé/ lﬂi‘és@ @t"eﬁ@ﬂa?f)c&ﬁ‘ Yn

sui tabl e length. Insul ated conductors t hen be provided as such or cut

to a des|mwaﬂemgnahon@®daddbm&a@s @hlsldi@e yicelecablorZmedt arfdrnmddw ded in a

ar f shi on t Il ust rat ed |n shi el di ng
PTG PaMe Tdi A9 LRBONEN aislholeli % PLecRod. otBbA DI T roede (S0 €
any sui t alheedibh@ehtorssdasht. 8plitsel 8gnay Mhhmlmlmaﬁelmﬁcam caisle s sising. an?l
Shielding films 8 may be forned of any suitable | ength, Shleldlng films 8

may t hen sHEable HigthadeSuch as el Bpercyitinger puadipg. dg th HustFrdgbin FAZ dhOf,

Shi el di t

oy base I afinl®6r R AEPHEANIRLHE MR CILAIRNA GRRBRAIR S MBLA 0
10b, sh|akﬂnwgwﬂmhﬁmdSheﬁﬂ&uﬂﬁuﬁhﬂgﬁhﬁﬁbhﬂngdﬂﬁsﬁumkhamﬁodﬂﬁthwquh may be

formed on _shieldin fllns 8 usi y Suita t hod, such a -
| amhat i AUt iR 08N Werﬂh&eg?gb* anYldgf FRERHOYLRr ¢qnguctivges leéf %ﬁg urality
of insul %Isﬁ% &9@9{4@&1@5&1& (e[ leley gtomgffoﬁrﬁl okifer eﬂﬂﬁ‘)dﬁﬂérﬁi dung filns 8 are

provi ded. ATfofm ng tool I's provided. Formng tool 24 I’'ncludes a pair of
form ng n@thWQﬁahwﬁﬁﬁhmawbﬂgmakﬁhaﬁemumnmksMﬁMMamgepmwamdmnssMSbmt|ona

shape of1§ﬂ%gg@§@.elﬁctr cal cable 2 and include a bite 28. Insul ated

conduct or uctors 12, and shielding filnms 8 are
Figs. 11a-11c illustrate a detail of an exemplary method of making a shielded

20 electrical cable according to an aspect of the present invention. Figs. 11a-11c are
specifically intended to illustrate an example of the conforming of conformable adhesive
layers during the forming and bonding of shielding films.

In the step illustrated in Fig. 11a, an insulated conductor 1606, a ground conductor
1612 spaced apart from insulated conductor 1606, and two shielding films 1608 are

25 provided. Shielding films 1608 each include a conformable adhesive layer 1610. In the
steps illustrated in Figs. 11b-11c, shielding films 1608 are formed around insulated
conductor 1606 and ground conductor 1612 and bonded to each other. Initially, as
illustrated in Fig. 11b, conformable adhesive layers 1610 still have their original thickness.
As the forming and bonding of shielding films 1608 proceeds, conformable adhesive

30 layers 1610 conform to achieve desired mechanical and electrical performance
characteristics of shielded electrical cable 1602. Specifically, as illustrated in Fig. 11c,

conformable adhesive layers 1610 conform to be thinner between shielding films 1608 on
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arranged according to the configuration of shielded electrical cable 2, and
positioned inproximty to formng rolls 26a, 26b, after which they are
concur r erwbyofoedsisnt o bite 28 of formng rolls 26a, 26bPramasdéispssved
between formng rolls 26a, 26b. Form ng tool 24 forns shielding filns 8
around conductor sets 4 and ground conductor 12 and bonds shielding filns 8
to each other. on both sides of each conductor set 4 and ground conductors

12. Heat belysiges fgptulated eandpeler | 9Q0aand gsowndt sradustpt Hldgh rpitionifs enbodi nent ,

f ' [ [ i 1F - 4 d 12
and bond: g e R aithes T 1Ryt SO EAGARRNEAL AR etk 05, BLANSTHRIHERTL ror
set 4 ancdgesiunidyasnduttaifernd @ acthivket in agcesiimglediacghe adibecdninsulatedt her

enbodi nents, these steps y occur in_separate operatjons. Fig, 1CQd
11 ust r ar@8dugipel (06 4 REA cefucir 642 idgubstentially op By sBlfdng t ool 24.

|0 e steRqidibnititohahe drdig Ebiucki®6 LML RS rRlablcahsige Bybar med

bet ween conductor sets 4. Splits 18 may be forned 1 n shielded efectrica
cabl e 2 ugilfgispiagesintd thb$ceareamst Rather sapnforambleaidesivd lages 1614 tondgmoto
punching. Jn.the step illustrated in Eig. . Shielding fil 8 of

b e ded <SeBitsTy bareHhonse b5 R R ekt Btk obSang Srau Soitisedr $320n o1 d 30 i s
pr ovi ded caheuEblehandsplcapkes b &) dliplged dvayBirdin URiso Brcan¥uch uhdtah@det hod. 1 n
the step illustrated in Fig. 10y, an outer jacket 32 is provided around

out er cordududtercl JBickicticaly geitaess singldingi filats| 160%et hod, such as, e.g.
ext &sion. I n other enbodi nents, outer conductive shield 30 may be omtted
and outer jacket 32 may be provided around the fol ded shielding filns 8.

Figs. 1la-1 | Thefbllowingatethsarseteriplargfenibddeuaitpdiar shididd@ektotal datKeNg a
shi el ded el ectrical cable accordinﬁ to an aspect of the present invention.
Fi gs. 11 dogthed of mpleng gshictded glaclriqahgablrd otan elestricylassomtdy asrosdingt e of the

conforniQg?&$s&gﬂ%ﬁ&gﬁghg@ﬂg&gsive | ayers during the form ng and bondi ng of
I1ns. e

shi el di ng step I'llustrated in Fig. 1lla, an insul ated
conduct or 160dtenal gy ©shieldedeldeteitdrcailo tamppsiagd capductorfseoiniudsigl cat ed

conductor 1606, and two shielding fil 608 are provided, Shielding filns
1608 eacHPHSHbgRNRIY BAta FHﬁB%lélngfllm&é?}q@éﬁ CQPEYCIAIE IO geRcapy pglfaﬁsls

il ustratggding Fi@s dis%ds@d hrdufid t1RoBhE 89 cti dn® HBRBmMABIE afiRLIR@-ouNd
i nsul ated conductor 1606 and ground conductor 1612 and bonded to each

ot her. | nlispoatd fgtwaen the khiskdirgg fldhsi and Fiogding It shodddifhg fitmb keecart lodsi ve bbtyer s
1610 still, ha t hei,r original t hi ckness. As the form ng and bondi ng of
shi el di ng'4%° PR 1888 $P'o¢Eeds, conf or mabl e adhesi ve

Item 2 is the shielded electrical cable of item 1 further comprising at least one
20 longitudinal ground conductor extending in substantially the same direction as the one or
more insulated conductors.
Item 3 is the shielded electrical cable of item 2, wherein the ground conductor
electrically contacts at least one of the shielding films.
Item 4 is the shielded electrical cable of item 2, wherein the ground conductor is
25 included in the conductor set.
Item 5 is the shielded electrical cable of item 2, wherein the ground conductor is
positioned external to the shielding films.
Item 6 is the shielded electrical cable of item 1, wherein the conductor set further
includes a conductive shield disposed around the one or more insulated conductors, and an
30 insulative jacket disposed around the conductive shield.
Item 7 is the shielded electrical cable of item 1, wherein the conductor set includes

two 1nsulated conductors.
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| ayers 1610 conformto achi eve desired nmechanical and electrica

performance characteristics of shielded electrical cable 1602.

Speci fi cavbyploasiszl ustrated in Fig. | ie, confornabl e adhascme/obsgers 1610
conformto be thinner between shielding filnms 1608 onboth sides of

i nsul ated conductor 1606 and ground conductor 1612; a portion of

conf ormabl e adhesi ve | ayers 1610 d | aces away fronlthese areas. Further,
conf or mabl e adkas B yethe shiskdsd f@ﬂmé Srohitee bevhdizia kg onerprap@a snsulavedi at el y
adj acent d conductor 1612, and
substantﬁ? @kﬁ%ﬁgbrn1gg&é8kﬁﬁ§' 3%ﬂg%%@8 %r 1606 and ground conduct or

1612; a port|dﬁm@Q1$maﬁb&nhbb&c&dhb&%kﬁﬁhametsﬂkﬁ&ﬁadkagkmeeﬁﬂmnto t hese

areas. Furth onfo bl e adhesive layers 1610 confoymto effectively be
emoved BUtSIRE T BEbRR RYy2 FIET BB agwa&?ag%wa BELERTEEIE. cont or bl e

adhesi ve | ayerl%enl@é% e §tﬂblﬂ€@el%¥‘@1>éalfcra9@&fht§ﬁ@9 1A HeTdntiAlve $yRynd
conductor 1612 electrically contacts shielding filns 1608. The tol |l ow ng
itens ar daeseinpdraror neorb ackubatett @ndfictarsshi el ded el ectrical cable, a nethod of
maki ng a shiel ed l ectri.cal bl e an.el ectrical .assenbl ccording to
nepects of "t hdgh ACerine PRkt FRRHEH BhieRh el b ol recriraar cabl o
conpri si Qﬁ)lﬁné‘iﬁnﬂ tdes SIRL oM Inkiste NG RRR! Qndi@bR. substantial ly parall el

| ongi tudinal insulated conductors; two generally parallel shielding filns

di sposed ar ourlgen ﬂv”é isctber dueldod elsetricalznabilezof dlonf G nvhatdie ablghe one ef thayer

cacht ot neRCTRRIRS BeBe Pl e TRl e P B Rl doq ©

eIectrlcahyﬁabaamqbnuk@ﬁm&u%@bbm&ﬁwqgﬁﬁr|S|ng at | east one | ongitudina
ground conduct or extendln in substantjally the sane direction as the one

or more insul ik Siriuehiesd cieelaRtiFabls afiiemshivdican el hiading Simehpice of
;Lgngﬁiewgﬁk%h %Egpqﬁggﬁgiﬁﬂgq. wqf%le trically contacts at |east one of

ded el ectrical cable of item 2,
wherein the ngcummdM sahdsiatided tlectirioall cabedfiitent h@vhbﬁ&’iﬁitl&t@hd&ﬂbr. scth&m 5 is

t he hieId electrical cable of. item 2, erein roun conductor is
posili onel %%& laférlr‘tﬂénqaheméweérlavﬂamn% ﬁ%ﬁq WF?@% c ?hg Amserded

el ectri calisfoRkl foffd ik eBhductMREr Rk al Qesuﬁé}m}h@&%nﬁﬁﬁl th ‘dﬁ& Bfdfntain the

cross-sectional shape.

[ -

Item 15 is the shielded electrical cable of item 1, wherein the shielding films
electrically contact each other.

20 Item 16 is the shielded electrical cable of item 1, wherein at least one of the
shielding films includes the conformable adhesive layer.

Item 17 is the shielded electrical cable of item 1, wherein the conformable
adhesive layer has a thickness of less than about 0.13 mm.

Item 18 is the shielded electrical cable of item 1, wherein the conformable

25 adhesive layer has a thickness of less than about 0.05 mm.

Item 19 is the shielded electrical cable of item 1, wherein the conformable
adhesive layer is configured to provide a bond between the shielding films that is
substantially stronger than a bond between the one or more insulated conductors and the
shielding films.

30 Item 20 is the shielded electrical cable of item 1, wherein the conformable

adhesive layer is configured to provide a bond between the shielding films and a bond
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i ncl udes a conductive shield disposed around the one or nore insul ated
conductors, and an insul ative jacket disposed around the conductive shield.
[tem 7 iswohelwhseided el ectrical cable of item 1, wher @Cm/ush@owmssyduct or
set includes two insulated conductors.ltem8 is the shielded electrical
cable of item 1, wherein the one or nore insulated conductors are arranged
generally in a single plane. Item9 is the shielded electrical cable of
item 1, Weereantheeng @ggercdpelaed edndusiarseindithyyshiclding filme thad g saibstaninllat i ve

| ayer anqﬂﬁlgﬁﬁ(ﬁ%ndUCtlve polymeric layer. Item 10 is the shiel ded

el ectrica item9, wherein the conductive |ayer faces the one or
nor e i nsul at edtctodtischorisclded electiital cablehe itehi Elvdeecietlecionfaakbleabl e of item
9, wherein the non- CondUCtlingO| ric |ayer faces the one or

i nsul at edBERLRIEY TreomPrE et & RefsusEidy ey g hLBIod 9heseem o
wher gi n %thkr%?o%%t LMEsifd, ahEl'% oS Bfg éjllllgg\,%I | ms includes a | am nating adhesive

| ayer di sposed between 't he conductive l'ayer and the non-conductive
pol yneri c | aydtem P2 exthd Shielded blectsihalalatiedfeferct, wheadin tdeldoafaymableem 1,

wherein tﬁg ShIF|dIn filns r@ye a tgjckness in the range of 0.01 mmto
0.05 mm e LAY élsgsh"}‘é‘? U 'S 30t¥Ycal cable of item 1, wherein the

conduct or SetI&%§2§u§ﬁ@§h@ﬁkd@kbﬂwﬂﬂh%kkﬁﬂ%ﬁflQﬂﬁﬁ&nﬂ%thﬂﬂﬁbb@hape and
wherein the shielding filns are di sposed around the conductor set such as

t o subst adhesayd &y@dnﬂud@ﬁat(bS(@nﬁnmSﬁﬂh@Squhﬁercr oss-sectional shape. Item 15

o el cal 1y dbtatt EaSRgRRR Rl b hem DE Beftid 8 FEPELHNE, ' o1 o
of item ladhwies @& 1a&1u&1@aasﬁluﬁﬁey &floﬁgiﬁldﬁﬁl edidking sfri é)legns i ncl udes the

conf or mabl e adhesi ve | ayer. Is the shielded electrical cable of
item 1, whereilffm ?1%1Sctbﬁﬁ1§?1ﬁlﬁ%P]§Ctélﬁﬂé§M¢é)fllt§?’elr Higsein theropfasmatleof | ess t han

ehout O 5uihe GRS Al s PlgeLr oo cable of Tiem L hererr
ltem 19 is thdksmﬂehdhddﬁbhedekmmbdaabkeﬁ@&niLeﬂmﬁnnﬂmmmmﬁﬂnmhb confornmabl e
15 adhesive layer substantially conforms to the conductor set.
Item 27 is the shielded electrical cable of item 1, wherein the shielding films
includes an integrally formed shielding film.
Item 28 is a shielded electrical cable comprising a plurality of spaced apart
conductor sets arranged generally in a single plane, each conductor set including one or
20 more substantially parallel longitudinal insulated conductors; two generally parallel
shielding films disposed around the conductor sets; and a conformable adhesive layer
disposed between the shielding films and bonding the shielding films to each other on both
sides of each conductor set.
Item 29 is the shielded electrical cable of item 28, wherein the shielding films
25 include a plurality of longitudinal splits disposed between the conductor sets.
Item 30 is the shielded electrical cable of item 28, wherein the one or more
insulated conductors are arranged generally in a single plane.
Item 31 is a shiclded electrical cable comprising a conductor set including one or
more substantially parallel longitudinal insulated conductors; at least one longitudinal
30 ground conductor spaced apart from and extending in substantially the same direction as
the one or more insulated conductors, wherein the conductor set and the ground conductor

are arranged generally in a single plane; two generally parallel shielding films disposed
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adhesive layer is configured to provide a bond between the shielding filns
that is substantially stronger than a bond between the one or nore

i nsul at edwoantuassrs and the shielding filns. Item 20 i #CrhEs2aiiossoded
electrical cable of item 1, wherein the confornmabl e adhesive layer is
configured to provide a bond between the shielding filnms and a bondbet ween
the one or nore insulated conductors and the shielding filnms that are
subst ant i&pyngd thecendugtos setrg tha grewrdeopdpetor; gad §ﬁp@ﬁoa”e§31é pélaspicdaer cabl e of

item 1, ' o rﬂﬁmﬁlﬁ [ el : GNP tol of a
pressurewgﬁﬁg%f?%ggghﬁQEQSe, oggﬁéPﬁﬁggﬁ%éégégggf@ﬁ%?ﬁgggfﬁgghggpgé, and
a cur abl eiddloédicwendidt@melahd the gtuamd bbeduded. el ectrical cable of item 1,

wherein the canfo bl e adhesive | ayer caonprises_ a conductive adhesive.
Item 23 is thét%égﬁhﬁs@ﬂgﬁ‘i Pkeefél!cgleééleé)fétﬁm tle MbereimkiErEP 98NS or mabl e
adhesi ve él@!ﬁéall?%hﬂdgt@%t @a&'oﬁ&%ﬁ%ﬂe%ﬁfé}bﬁngﬁﬂﬁé' ve layer. Item24 is the
shi el ded electrical cable of 1tem 23, whérein the discontinuous adhesive

| ayer i ncl udedten p3 wrtht sliiglded eleomgaltaatlierdliteadile sieeeiistheiopesr morem 25 is t he

shielded .el ectrical cable of item 1, wherein the conformabl e adhesive | ayer
el udes iEgRd pleERouT el s by T ihgs tel o ohi ol ded ol eet rical

cabl e of itemylm MR LMBhbAS FRARMSITRARI @ Jadit@sday 8alllQY&hpiSRshRdMdiRS 4 Y
conforns to the conductor set. Item27 is the shielded electrical cable of

item 1, woedeiter schimchiding aicrey nfare pebsiantkllydparaligl 1ongitmgingl inyulpisdmed shi el di ng
fil Item 28.is. a shielded elgctrigal. cable.conprisi a plurality,of
spabd apapiieetReliS e e Ge S kRO suRRPaf AGRTROLTL A Pakld et Wl
conduct orboaéingithebhiglding fome t®Eachitieer D4 bSthadilidsalfltlye q@adadtbedet hothgi t udi nal

i nsul ated conductors; two generally parallel shielding filns disposed
around t Henfumablerghesietlaycrand a confor mabl e adhesi ve | ayer di sposed

betseen (he STl S Tad LR ATIIED PR ALAL G DS gD, S8

cabl e of filimsrrdfd tidresnductot bee irsdhidek dispgsifig theshichdihg flbnanal anecadriniore of

| On?.ﬁl ' Udiilrllgallllatgc? lc:(i)ntd?lctg)irsslye?v%eegl abggil\r,\gfe orélﬂlg rgﬁsnga%(lzﬁgog shsale;g %i)rresponding toa
cross-sectional shape of the shielded electrical cable.

Item 36 is the method of item 34, wherein forming two generally parallel shielding
films around the conductor set and bonding the shielding films to each other on both sides
of the conductor set occur in a single operation.

20 Item 37 is the method of item 34, wherein at least one of the shielding films
includes a conductive layer and a non-conductive polymeric layer, and wherein the
conductive layer is deposited onto the non-conductive polymeric layer.

Item 38 is the method of item 34, wherein at least one of the shielding films
includes a conductive layer and a non-conductive polymeric layer, and wherein the

25 conductive layer is laminated to the non-conductive polymeric layer.

Item 39 is the method of item 34, wherein bonding the shielding films to each
other on both sides of the conductor set includes conforming the conformable adhesive
layer substantially to the conductor set.

Item 40 is a method of making a shielded electrical cable comprising providing a

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

conductors; forming two generally parallel shielding films around the conductor sets; and

21



Item 30 is the shielded electrical cable of item 28, wherein the one or
nore insul ated conductors are arranged generally in a single plane. Item 31
i s a shi evoedioel48sri cal cabl e conprising a conductor seCTiUseé10@Bs¥4 one or
nore substantially parallel Iongitudinal insulated conductors; at |east one
| ongi tudi nal ground conduct or spaced apart fromand extending in
substantially the same direction as the one or nore insulated conductors,

wher ei n tt}?@dﬁlﬁﬁ%@iﬂ@ﬁmgéﬂmérﬁ@e%cﬁé)t@f@Hr‘i’eﬂbﬁi}%lﬁfﬁ@?h canduglpy sph gl ageneral |y

in a S|n ? Q$?m£%§%%% raIIy paral l el shielding filns di sposedaround
t he conductor se ground conductor; and a conformabl e adhesive
| ayer di sposedtdnet aeahe tieehoslhuifetedh m%bmmdirtgdbwlmhbhmijM§ﬁmhsng filns
to each ot her th sides of .the c uct or set nd the g conduct or.
ltem 32 is t he‘teélhgg sdbe methodiaf jitemy 4 lcﬁﬁtﬁ%f EMRrisEla ﬁmln\&w@%qaﬁm e ground

condyict Orlo#%ﬁf&ﬁﬂa'l%ﬂ %Met%éﬁﬁl%%%n%fctér%?t%t one of the shielding filns. Item

33 is the shielde ectri cal item 31, wherein the one or nore
i nsul at ed condtet 63 & the excdrodarigtech 4lefvethed dopprising feimglganpuameonducene 34 is a

met hod of l ectrical cable conprising providing a

conductorhg%¥m°ﬂ@$ﬁﬁqh@'gﬁg @fgﬁﬁﬁﬁ substantial ly parallel |ongitudina

| nsul at ed condyg a4 &k AiMIoAG iR DM oAl bhisshtelh it | s around
her

t he conductor set; and bonding the shielding filnms to each o on both
si des offﬂ@éwdbﬁﬁﬂdmhﬂnéémgﬁﬂmh a conformabl e adhesive Iayer ltem 35 is
t he, fret hod of erern form ara | el shi.el di ng
fiIl ar ound t e coﬁﬁi “@PdQeFML &a %&&e d%% §m¥%% nm?%?%ﬁllﬁins and

one or Myofdhdisileainehda e dicie bﬁismﬁﬁlllyaﬂﬁallld’l l@fglﬁh@i’nﬁl mgultel! s having a
shape corresponding to a cross- sectlonal ape of the shlelded el ectrical

cabl e. | tORfEBOSSPIORIEINEEA hesat @i IpRaithdaw] eimad eprductor spargd enwt emend | y

paral | el e§(lfgn]§ %‘t ﬁguﬁgtel @i‘gllfhh%%g e t?cﬁﬂ%‘{ﬁé Bhe &GhoRNEkPARALAILERE, Shi el ding
films to eac s of € conductor set occur 1R a "single
oper at i onwhdr¢ienhSaondsctbhset ard hﬁ(kr@indl doaducddr, arwlami@ed gaherhlépsia gngeof the

shi d|ng f|| i.ncl udes a conducti v Iay r and non- conducti v polynerlc
|ay§f’f g A BN DL DG T hé‘?j%lfﬂ& maé%ﬁ thecFoBAYSOR frband the

non- Condtg%ﬁﬁéf‘co%héﬂ?i%h&béﬁdfﬁg the shr%ml§g9ﬁlr§s foRGcHTEHBOSh Qith ki@ Bhe Wherein
at | east one of the shielding f

conductor set and the ground conductor with a conformable adhesive layer.
Item 46 is the method of item 45, wherein bonding the shielding films to each
other on both sides of the conductor set and the ground conductor includes displacing the
20 conformable adhesive layer away from the ground conductor such that the ground
conductor electrically contacts at least one of the shielding films.
Item 47 is an electrical assembly comprising a shielded electrical cable comprising
a conductor set including one or more substantially parallel longitudinal insulated
conductors; two generally parallel shielding films disposed around the conductor set; and a
25 conformable adhesive layer disposed between the shielding films and bonding the
shielding films to each other on both sides of the conductor set; and an electrically
conductive cable clip configured for termination to a ground reference, wherein at least

one of the shielding films electrically contacts the cable clip.

30 Although specific embodiments have been illustrated and described herein for
purposes of description of the preferred embodiment, it will be appreciated by those of

ordinary skill in the art that a wide variety of alternate and/or equivalent implementations
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i ncl udes a conductive | ayer and a non-conductive polyneric |ayer, and
wherein the conductive layer is lamnated to the non-conductive pol yneric
| ayer. |twm280/14815vhe met hod of item 34, wherein bondi ng@CTIiS2610i088924 ng
films to each other on both sides of the conductor set includes conformng
t he confornmabl e adhesive | ayer substantially to the conductor set. Item 40
is a nethod of making a shielded electrical cable conprising providing a
pl ur al i t yalsulasgsbteaghigpathe semadumoses e e Wﬁfawg‘édog@ﬁép%ﬂlﬁgxemﬁochn@mﬁg| e

pl ane, e j J - e.1.qr r i L Il el
Pong 1 ud o And HFeetbeff Sl RE SRR LodESE SISV Bhach, RBBRL 01 i ng
filns arouitdskihén themkebtmicalsdt&ro-macizaidl, ngd thetrghl @tsdiitigeddilyrapptaoiagach

ot her on poth sides. of each c%nductor set with a confor blg gdhesive

| ayer. | ttB#htAC ArepQt fiiygntion Mgy befMplersnten 14 &y eayide Srcty Sf AYLPEMERig t he

shi ef di ngpyf:d Lok 4 e ' - 1 rising

f orﬁ‘lé ng gr%% %}jr{gllcfn'ltlcg}ﬁg}l I{'tlgltljdnegl it% Eg\(eﬁg%&g%alp?%tlsdnggﬁmﬁgko{lﬁgﬂgghﬁeﬁ%?agr sets. Item
43 i s t hemwdhochtofliscuseed Kerdinf Thdréfere, dosrprangestly ifitendadrtgatahisonneatioc baduct i ve
shield around the fqglded shielding.filns, Item44 is the nethod of item4 1
further éHﬂ%?%@ﬁ%ByﬁE?ﬁ?ﬁﬁaﬁﬁﬂﬁﬁﬁngkﬁgwg?eafound the fol ded shiel ding
films. Item45 is a nethod of making a shielded electrical cable conprising
provi di ng a conductor set including one or nore substantially parallel

| ongi tudi nal insul ated conductors; providing at |east one |ongitudinal
ground conductor spaced apart from and extending in substantially the sane
direction as the one or nore insul ated conductors, wherein the conductor
set and the ground conductor are arranged generally in a single plane;
formng two generally parallel shielding filnms around the conductor set and
t he ground conductor; and bonding the shielding filnms to each other on both
sides of the conductor set and the ground conductor with a conformble
adhesive layer. Item46 is the method of item 45, wherein bonding the
shielding filns to each other on both sides of the conductor set and the
ground conductor includes displacing the confornmabl e adhesive | ayer away
fromthe ground conductor such that the ground conductor electrically
contacts at | east one of the shielding filns.
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Item 47 is an electrical assenbly conprising a shielded electrical cable
conprising a conductor set including one or nore substantially parallel

| ongi t udiweal2oiongslsat ed conductors; two generally paral | ecTaiseelonssygs fil s
di sposed around t he conductor set; and a confornabl e adhesive | ayer

di sposed between the shielding filns and bonding the shielding filns to
each other on both sides of the conductor set; and an electrically
conduct | WWhetdprlsireed is: confi gured for termination to a ground reference,
wherein at | east one of the shielding filns electrically contacts the cable

clip. AdtﬁoughA§B§Rkﬁ%&c@ﬁ@ﬂ9b%ﬁ% Have been illustrated and described

herein for purposes of description o he preferred enbodinent, it will be
appreci at ed by d¢dndsa@onodet orctlidiay gnescinhdre isubstdneially partieltlomgitidcel mullae'dy of

al ternate and/ or equi val ent inplenentationscal culated to achieve the sane
pur poses may be %ﬂ%ﬁ?‘¥%ted for the specific enbodi ments shown and

descg i bed “‘tHQkaﬂéﬁﬁﬁbwﬂHd%hQﬂhﬁ BmS & s@&a&ﬁﬁdﬂkﬁﬁ%ﬂ&n&ﬂ%ﬁ%hhon Those
with skill in the nmechanical, electro-nechanical, and electrical arts will

readi |l y appr eci @néortriabte atdh@qm les@riisposedtrtiveen tﬂtayhlb@lmgnifblmsrmdtbeddmg a very
w de variety of enb Thi s | i cat n to cover any
adapt ati ons or vﬁF gpwge %ﬁ? F%?C%P@%@?qE@héﬁgﬁafﬂﬁﬁngﬁggéussed her ei n.

Therefore, it is manifestly intended that this invention be limted only by

the claims andtch@ictdpdi e\ll@tﬂﬁcm satllbef &oin YWhathck SorapasinE ek lesst ode loAghindigdlded
el ectrical cable conprising:. a conductor set including one or nore
subst ant ﬁmwi @aﬂwtpfefrxtmmﬁ inggbsiantially dhy wedlircsherues Be enc pdoener al | y

par g | el di sposed around the conductor set; and a
cont or mab %hgéﬂgggvébhgser di sposed between the shiel ding films and bondi ng

the shielding filns to each other on both sides of the conductor set. 2.
The shi elded ellechraldralcleaatdatcdfle of daim 1, whartinehe codpetossatasd | east one

| ongi tudi nal ground conduct or extendjng in substantially the same direction
no"Phe onabyr e TR et AR BE: o SRAR IR SRHhe BEEN cal cabl e
of cl ai mdsposhtedrBikt th %o&cﬁi%ﬂ#%%& &4 tofs%st@mm@,%ﬁm% lad EHainthibitRear

Cross- sectlonal shape, d wherein the shielding filnms are di sposed around

t he condumm@ﬁe@snwbﬂ@peas to substantially conformto and maintain the
cross-sectional shape.

15 4. The shielded electrical cable of claim 1, wherein the conformable adhesive layer

substantially conforms to the conductor set.

5. A shielded electrical cable comprising:
a plurality of spaced apart conductor sets arranged generally in a single plane, each
conductor set including one or more substantially parallel longitudinal
20 insulated conductors;
two generally parallel shielding films disposed around the conductor sets; and
a conformable adhesive layer disposed between the shielding films and bonding

the shielding films to each other on both sides of each conductor set.

6. A shielded electrical cable comprising:
25 a conductor set including one or more substantially parallel longitudinal insulated
conductors;
at least one longitudinal ground conductor spaced apart from and extending in

substantially the same direction as the one or more insulated conductors,
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4. The shielded electrical cable of claim1, wherein the confornable
adhesi ve | ayer substantially conforns to the conductor set. 5. A shielded
el ectri cavocatw@ssonpri sing: a plurality of spaced apar PCtarsduoisso2zset s
arranged generally in a single plane, each conductor set including one or
nore substantially parallel |ongitudinal insulated conductors; two
generally parallel shielding filns di sposed around the conductor sets; and
a confor mabl e adhésicyethp &Wgucmrwo%@dh%m@ﬁomét% Ricetr@ngaryl gqneradlyand
bondi ng t he shiegﬂgﬁqﬂL{lns to each other on both sides of each conductor
el'e

set. 6. A shiel dé Cttical cable conprising: a conductor set including

one or nore substgentmBy pyraparshldidihg fibngdispubicd atound shel @hdacteosrdant thes;  at
| east one Iongitudina% %{ound conduct or spaced apart fromand extending in
substantial |y t h&¥BAEOHUCEL3¢n as the one or nore insul ated

condyict or s, whey &Jnﬁ)r]l?xﬁﬁlelca‘aﬂ%&ét %er%%ﬁag?é&ﬁét@@erﬂ%@ Flglgldgr%"glﬁf#a% b%_hﬁr%gr ranged

generally in a single plane; g y paral ing fi

di sposed around thesshtdioig Gitros toseth athdr othbotlsaign df themduditctor;setaand the

conf ormabl e adhesi ve | ayer di sposed between the shielding filns and bondi ng
t he shi el ding figﬁ§n98mggfﬂnother on both sides of the conductor set and
the ground conductor. 7. A nethod of making a shielded electrical cable

conpri si mg:  prAwicthdddbfan 4wl gHiclted elbctiitgl| cdBlict@mPrgingr more substantial |y
paral | el |ongitudinal insulated conductors; formng two generally parallel
shi el di ng fi | MsoHdBgRd-onAecteioirt e tugigsane;or aie bdmtintally paakdelilengiudgaf i | ns

to ch ot her on. S| . the conductor set with a conformabl e
adthive | ayer. ggg%ﬁﬁépﬁ%%n%%’naking a shielded electrical cable

conpri si ng: prioshidi mMgo gepdrali ppdrh¥el Qhickigc Rl saqpauiid the oenthicr sstehisd ar r anged
enerally in a single plane, each conductor set .including one or nopre
gub st ant iya| ly %)afiléllggméq Ehielding films to each other on both sides of the co%ductor set with a

conformable adhesive layer.

8. A method of making a shielded electrical cable comprising:

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

forming two generally parallel shielding films around the conductor sets; and
bonding the shielding films to each other on both sides of each conductor set with a

20 conformable adhesive layer.

9. A method of making a shielded electrical cable comprising:

providing a conductor set including one or more substantially parallel longitudinal
insulated conductors;

providing at least one longitudinal ground conductor spaced apart from and

25 extending in substantially the same direction as the one or more insulated

conductors, wherein the conductor set and the ground conductor are arranged
generally in a single plane;

forming two generally parallel shielding films around the conductor set and the

ground conductor; and
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| ongi tudi nal insulated conductors; formng two generally parallel shielding
films around the conductor sets; and bonding the shielding filns to each

ot her on Wwot2nigi4sis3 of each conductor set with a confor mablus2adosesiye

| ayer. 9. A nethod of meking a shielded electrical cable conprising:
provi di ng a conductor set including one or nore substantially parallel

| ongi tudi nal insulated conductors; providing at | east one | ongitudi nal

ground conductbondingdeethiclgetiilms daraghethsr vamatingdesof sharondnetpaiet ynd the sane
direction as theﬁﬁﬂﬁd@émﬂ¥ﬁ§\%ﬁ?%%dﬁhﬁﬂwﬁgﬂgmgﬁQgﬁ oVherein the conducFor
set and the ground conductor are arranged generalty'in a single plane;
formng two generally parallel shielding filns around the conductor set and
t he gr ound. contiuclkaricalansindridcogptisieg:shi el ding filns to each other on both
sides of the CO%Q% tor set aqﬁ t he groound conductor with a confornable
adhesi ve Iayeﬁ?si..644W§§T%%P? E&PMESEREDI y conprising: a shiel ded
elecsrical cabl eq OMiRelctisinelRdib BALGH RborcS s hAFINCIRLIPIR oREGITR' ©
substantiall'y parallel |ongitudinal insulated conductors; gmo general ly
paral | el shi el di ng ihsulated dirslpotwed ar ound t he conductor set; and a
conf or mabl e adhesi ve | ayer di sed. between the shieldin i ] ms _and, bondi ng
The ohi'elding 11 M consr i REhER et Trud Sririibe Ehdislor 57788t " ang

an el ectrically geopgidahivieadaiive 18)ch BispoRE botwRA thdhidl@npiinat keh to a
ground reference, wherein at |east one of the shielding filns electrically
contacts the cabl e twnfing the shiclding films to each other on both sides of the conductor set;
10 and
an electrically conductive cable clip configured for termination to a ground
reference,

wherein at least one of the shielding films electrically contacts the cable clip.
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