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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,
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bonding the shielding films to each other on both sides of the conductor set and the ground
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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conductor sets, and bonding the shielding filns to each other on both sides
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summary of the present invention is not intended to describe each
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el ectrical. 20cabl ccording to an aspect of the present ipnvention.
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present invention. Is a perspective view of two shi el ded

el ectri caimbpdbheds.of Fig. | termnated to a printed circuit board.

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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25Fi gs. 4a-4d arc top views of an exenplary term nation process of a

shi el ded el ectrical cable according to an aspect of the present invention.
Fig. 5 iswa2aom4gisew of anot her exenplary enbodi nent of paShusedidosto24

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

Fig. 6 is a top view of another exenplary enbodi nrent of a shiel ded

el ectrical cable 30according to an an)ect of the present invention.
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I nventi ONkccording to an a@egﬁefthe prsdnt linvenab® front cross-sectional views
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DES IPTI descrl f t he preferred
oot merftaod gf mekifleh fiel B B B9 P BT L B ol Form &
part hereﬁ{;en’ﬁbﬁ- acconpanyi ng draw ngs 15show, by vvay of illustration,
specific enbodi ments in which the invention may be

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

15 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.

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



practiced. It is to be understood that other enbodi nents may be utilized,
and structural or |ogical changes nay be nmade w thout departing fromthe
scope of wbeopr@sesnt i nvention. The followi ng detail ed ®#eTarseqoiossy24
therefore, is not to be taken in a limting sense, and the scope of the
invention is defined by the appended clains. 20Referring now to the
Figures, Fig. 1 illustrates an exenplary enbodi nent of a shiel ded

el ect ri cavheEapisposiebeefidugtitoshand amyad o conduckas spir dwaers thogieptrsesHonabhi el ded
electricq%g%gghﬁ Soddicipdgs a plurality of spaced apart conductor sets 4
arranged genera ?y Ina single plane. Each conductor set includes two
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Mai nt ai ni ng the cross-sectional shape maintains the el ectrical

char act erflexitiibly ipfrreegedentsor condustar sgis 4 anddnsigated ponduetotie ilipwsothiddadduct or

canies vt dle TR RO B TE T R AT BT Ve Shi et

around a adeietets said iahange sodduetoty ®@aRy Beebhdnatd ®hfape aghultipe conduct or
set. Al t hough in the enbodi nent i Irustrat ed in Fi , each conduct or

1
set 4 i ndifesl calic.iigs mnuliiplg cepdiririseis ¢ @ch ingluysingtvodppd e deprdiictosnéh

conduct or . - . re i t. : . For
cvanp e & Mot Ta¥iel ARIEEE MR IR SR WA FRROHEMRLRR, T80t o
sets 4 eaohdudnel 4)dr agotbinations theedo€ dn odred gnibodisndhtsas coftistor iset FAingy 1,

shi el ded el ectrical cable.2 may include one copductor set 4 including eight
i nsi} at edUEBFHdBCR %C%l,dusﬁweeihﬁii (R0 bR ShTOst Largunebibg o W&F%&S‘gﬁt@g

ins U! at eq G @NIYS t69£nof5an ihRstidd j%ﬁe‘? tﬂdt Eh{od}@ cﬁ%io@é&gﬁm e ebnfiRAGUGLAN. sets 4
and i nsul ated conductors 6 all’'ows shi el ded 10el ectrical cable 2 to be
confi gured suilhdlid enbalimentallisitacride Figppbhiclded olectriearcableahuktber ioomdesct or

Sels & GRS SPICHES 0158, RSO ANESE Lo L orm A LLPT o
i nsul at edyig@nHdediRfxre®, 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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a nmultiple coaxial cable, i.e., nmultiple conductor sets each including one
i nsul at ed conductor 6, or a conbination thereof. In other enbodinents, a
conduct orweebioii4sesy 15f urt her include a conductive shi elPdT(Usea109bgyan)

di sposed around the one or nore insulated conductors 6, and an insulative

jacket (not shown) disposed around t he conductive shiel d. In the
enbodi nent illustrated in Flgm , Shielded electrical cable 2 further
i ncl udes Biptding&ims Hfyioraaeh adier ot brih didesaticrndyster aqloﬁ%uﬁée%@ﬂm@%lors 12

may i ncl t.gr are spaced
apart fr3%?%%89qﬂ¥%%%ﬁaﬁ¢%6¥ﬁ%&# 1&@£?@al§%@&£§g@8 ?ﬁgé?lgﬁiég i nsul at ed
cond uclt Frmnﬁuct@@ nda l@te(xpa&elt@aﬁ rfmn?j?jlgi @u?dil m@nbﬁﬂmttmtlg tlﬂe?saareghamn@ng,ed |
generally in a single Shi el di ' are di sposed around groun
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electrically contact "at | east of shi el ding 25Figs. 2a-2
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el ectrical cable 1 i ncl udes a single conductor set Conduct or set

104 |ncIumaéeaﬂbdN@Méah@m@MWﬂmlnal i nsul at ed conduct or 106 Two general |y

paral |l el shieldi 8 are dis d co

contormabl e a&ggq?b f&lgge nalgﬂﬁ% @&&éﬁ“&%‘ %%gff?gwaHOS and

bonds VDCZQIEQ/OI‘%&@@{%@-M Uﬁ?@l%@@l&%ﬁfblc&hle@éoﬁh@gcéﬂlé e ﬁq@&d&pa gagla ot her on
bot h sides of conductor set 104. Shielded electrical cable 102 further

i ncl udes C@a@%waﬂet | Ghigriudmerayingle lmgHudispldngtyed cangactogl Yumbickdsdduct ors 112
heut ar od eeBRa byt o AR SRRl Budi AN A At abd S B3R AR b RNED

arr anged loggnsiral inguiatedaoadugdre 206 dnsulatShreldictogs 204 are aﬁﬁlﬂgeﬂrg@ncdaﬁji)ﬂs ed

around groun onduc s 112 and conf e adheslv | ayer 110 bonds
ohi &1 di ng Y74 ﬁelaﬂesmi ef VAR REWITGH1A 81?%%76&8%1 341 C@ ngIARMict ors 112.

s 108, | el o e D R R e Lo el or
singl e erdbld 102bllestiatedan fegrBnat Whi@Refodedi em}tmaal Fibde 1@binckideed siegleel ectri cal
cable 202co|n§uc%or seJ[ a4 1nclualr}1lgea| sqr(lag e oln?g?t clilngl nsulated conductor 106, shielded
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 shiclded 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, shiclded
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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cable 102 illustrated in Fig. 2a. Wuere shielded electrical cable 102

i ncludes a single conductor set 104 including a single |ongitudinal
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el ectric airraﬁgélhﬁﬁs (mydlidmi sathel 04) pidua eihdnialafabgramtangernan deontdocter &1204)paced

apart from and n enerally in,t sanme direction as the insul ated
con ctoraéldé‘Faytﬁ &5 %qf%? dsté?taéa gégﬁef‘ﬁ%‘lg’?&ﬂ?&}hctor sets and ground

conductors_ar qa%rjﬁmgt@ﬂemegh?éwéa él&tﬁca%m&sez Félrﬁﬁﬁted':tbg rigfed dilcgt rates an
exenpl ary 5enbodi ment of such a shielded el ectrical é) Ref erring

to Fig. Zwardsht dedade elsebitad @mﬂuﬁeuiswemﬁ@?oundaioudwom 1|3Iam' a’raﬂ;gyd of spaced

t duct ts 104, 204 d |
Shrel ded hgely ibarnekm wesdie Rl Ardncy fnenearil sl T BIR QR ct o
112 di spqsednhdahiaeRtosg E‘L(iil‘fﬁﬁﬁl%rof§1@1%§lnﬂé)ﬂlms@a41dqﬁﬂﬂ@t%d beiducenss afl nshi-el ded

el ectrical cable 502. Two generally parall el
20 termination, i.e., 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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10shielding filnms 508 arc di sposed around conductor sets 104, 204 and
ground conductors 112. A conformabl e adhesive | ayer 510 is di sposed between
shi el di ngwDiI2bme14838 and bonds shielding filns 508 to eaehTatshew/0ssy2Hot h

si des of each conductor set 104, 204 and each ground conductor. Shiel ded

el ectrical cable 502 includes a conbination of coaxial cable arrangenents
(conductor sets 104) and a tw naxial cable arrangenent (conductor set 204)

15and mayhiohdadelestricaheatief araydy myched tg thyarangenansiof cantagtdeneit 10 m g. 3
illustrat i e trigal:. e . ] i d
|t gl en Shast ARl aARl e R AR RaR TR
ar e arr angetbrgefichialdey cicotralbéabty 2dypimpndignaihedrdedniehtéat ri cal cables 2 are

wel | suited for mass-stripping,. i,e., the similtaneous stripping of

shiel ding il gt ST P e o ewgpgmeg%aﬁ Hidde flﬂmsgrlﬁf%%‘?‘ie@n,

i.e.5s theysiou ] I e i : 'ﬂgﬁ%gﬁ d
condsuct or%I%;Gmgﬂﬁ%@gI? %ﬁ?\dd&g%%gg%déggh%’, é.%@%ﬁ%@g%ﬁ@ﬂ%ﬂeasbam 0 t%d cabl e
assenbl y Triostes sxpobtd & énsl panticdefansidged ofndubershiml gledndt@ciuctiosal 2. dmbl es

according to aspects of the present inventipon. Ln Fig. 3, the strjpped ends
o 1 noul SHEdRShATT SRS PG Patina SAhabie kb iy SR eoripitrekshtES
contact dgfERA %tééa@@pcﬂfde&%@@ag@f thatistse @t Grohfithe lifkuPitidog of @l¥AREIITEN S, 25
the stripped ends of insulated conductors 6 and ground conductors 12 may be
t er m nat egndectensy. Bainpaink ehickdig/ el froorinsidated renduptioss @#llavsypretectian| e

term nation. poi,nt.. such..as . a. lectrjcal contacts of, an el ectrigal
conhbet orbansteltuisal OHRR y Reqt el ald ¥ DR I Rp s P I P cess of

shi el ded tk¢ egioséCald gortibi®s of itld¢d sdnddcteisiCatidt grb@ay ébnlidetorkhi2s It e Biepat i on
process can be a mass-term nation process 30 and. includes the steps of

st ri ppi ngllpstratadsin Fag. ¢, pmer ppgtioméa abthe ingulagan pfinsilpted sopducseys ois Fi g.  4c)
and term i il i I f 1 shi: el ctrical
cabl e 2,I?ﬁ%bggf%»5&%@%%ﬂﬁﬁﬁggﬁﬁﬁ%%gfégﬁ?gXQ%Q%ﬁﬁﬁﬁ%ﬁgﬁiggﬁgﬁggggég6, and
ground condppiin® Thisl@epoxpphiseindad petteatdfiticatondattbeoZinsmyteth eonthicwhedl Tho t he

arrangenent of contact el enents n printed circuit bpard 14, which woul d
el i 1 nat dheygp dfigfipee é‘hﬁ‘tg' fa ;%Flﬁmlegtefeﬁﬂﬁa’f Caﬁﬂfﬁez é@_r?&lgaﬁfi Wb AED CHRVEI ded
el ect i caloafR Sck il il WhaHoh @SHIR thonififls WS fhed dnliiord g lihd ust r at ed

in Fig. 4a, an end portion 8a of shielding filns I's renmoved. 5Any
sui t abl e emdtpegdnyey glwend sedluckus 2 asshiddel ¢lesmctanble dlarsalignepivath or | aser

tripping. Thj t : N el ti foir ted 6 and
ar ound canabe SrEets 1€ PR POAEIa8sEe o R s PanF MBI TR dh OB of
shi el di ngyokidri¥®f hd nBAESIsRIF ensARERUDAIHNEY of HUThAend pUrESHsaf] dgvo&fan nect ed

| ayer that is separate fromthe insulation of insulated conductors 6.

Renmd¥Vi ng ooniledterisdg of shipkled cheeigionl qablel Zatre derovmrdedttomostast elfments 1p0dt ect i on
10302l sty G SE T Rbad1or ELASRAL of A61e SR hn AR 8 BY RV
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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t he exposed end portions of insulated conductors 6 and ground conductors
12. In the step illustrated in Fig. 4b, an end portion 6a of the insulation
of 1 nsul avedomanrsisct ors 6 is renmoved. Any suitabl e nmet hedTresgolo®3sssed, such
as, e.g., nechanical stripping or |aser stripping. This step exposes an end
portion of the conductor of insulated conductors 6. In 15the step

illustrated in_Fkg shielded electrical cable 2 is aligned with printed
circuit Ubasricmg @@MQCMtSG‘iS H@nérgaow&qon@rﬁoréfmwélt%lﬁn@azb@fi@cq;mmuﬁw at ed

conduct or, , Gt HEy SARYRSIALOAS) Ol OEGNS FARGHERE St Scoiliabred

el ectri caal ar e a con act erren
board 14.4 dml grbﬁldSctcmﬂuﬁb]}sLthlﬁat kdstione En@porﬁdn A dﬂ&h&ﬁdhdp@édtmm saldé 60he

conduct ors of i nsul at ed conductors .6 and._the ep ortions of ground
20conduct¥fdherebigmagiinng spssiapination canakyite splits 1€ may patisaicad H%te OB AT act

demeqt s %tt%h%drﬂ&%%%&ﬂﬁyw m398E ‘I'?rﬂn%d 1§§1ﬁ€1&|eﬁéle9tfnc§l%a‘o?etﬁ(ﬁ &ﬁ{r%e”é!n ation

nmet hods t hat used 1 nclude soldering, welding, crinping, ani cal
cl anpi ng,suaalklc acthesi Mﬂihyisb@gld]asrg,cuttmgrmrpundnﬂg\lnst&idg)f of in ¢drolsihatainesitianot her

exenpl ary t of a shielded electrical bl.e 25accar to. an
capent ofofrL Sl e sitiHG Shoe efRsbings wey B (g dbrac5es Cies iy | a
to shi el daglcaloeciuch @dle.€ A&, & gl b Htdadd fdcdshilli1Bteral flekiBilRHEF §HiQBed Shi el ded
electrical cable 602 includes a plurality of longitudinal splits 18

di sposed deotigsbpaldof@flict or sets 4. Splits 18 separate individual conductor

| i the length of | | cabl
502 t or eby 1Eoqur g ScHsE By onh e SRRy RE SRS R BIGE, * °

el ectri calccadfighban @@%ct dihths pfbkér@t@veﬁhbﬂﬂﬂl@éldéﬂ @edttitat ahble bt & Hlldatto be
pl aced nore easily . i a curvilinear_ outer_ jacket In o

enbodi rrerﬁbseldesipﬂlwrécaiea%@%@luﬁqr%t@fw Kigch F&E@Ctlbelxelaéh@?d@d|e}f-‘&rrmabeﬁé?|le or
I tipl
D010/ 1518 UeoniEH G 8u300 Ll SRl Yah Saddaor 92 ORE Bellleat

conduct orcabltZ02smdludes 1dBitmdinabeplis sant 18iuspli 18Isopgatthmdivedgl bomfucsjlm el ded
el ectrical

|l e 60 t th t d
gr otrthd CdﬁﬁudggﬁgaR@ﬂpﬂogg%hggglg%ﬁggéaﬁggégfﬂ&ﬁ“%%Bg %3&#3@@2@? ?rlcal

cabl e 603,@nehdtBRIGRA %h‘f@l@éd%l&gné@%%lé %E“Sff'ﬁ?'IQ’%ePﬁQt%E”lﬂdnanualsm its 18
may not extend into one or end portions A may be fornmed in

shi el ded oehémtcvn el 4 daid ‘éleaﬁ%ﬂuef singplaewelwnteébal:de ﬂ@Z hodigxteudshntasnde. g.

sort L s ki ol PR Lo iBAFE 105 Rhich Rrb B haliale ey 1 "

el ectri calabraiben®dwo 11$d4@1|au§l-°shle@deﬁ e:lecﬁ‘i’da@@abl@s W2, 7007 SMed18RS Fildk §lagast the
lateral flexibility of shielded electrical cable 602. 10Fig. 6 illustrates

another esteunsl ngutptsddipsevide af urintehiupicd egowidgdarnc leaaclx:@tth@nd@a@madh ng to an

aspect of pr ny I »S.el ded (el ectiri.cal e .92 is simlar
to shiel dé 6??‘%'1‘1 ¢ C“Cé‘aFablee{Bz 003 ﬁt]}ls SRS embof-hment F‘tﬁ%c ively, in

shi el ded whvaahgd sfahe pablle p?&%ss@@@ap@fnh@yaﬂﬂﬂéEl@éld&@b&cﬁhchlscab&@|aa&ﬁ‘dim@y t wo
ground conductors 12. Shiel ded el ectrical cable 702 includes |ongitudinal

splits 1goamrects®f thagypsant myeatigmavkewsy nHUiinF abislded sleaticebrebrs saydes al ong a
portion q%nﬁgg%dﬂgﬂgkgug§'shlelded el ectrical cable 702 and does not extend

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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into end portions A of shielded electrical cable 702. Split 18 separates

i ndi vi dual conductor sets 4 along the length of shielded electrical cable
702 and ewDentgl48rs70 end portions A of shielded el ectri eall/usaiboa3sodL, which
effectively splits shielded electrical cable 702 into two individual
shi el ded el ectrical cables 702", 702". Shielding filns 8 and 20ground
conductors 12 provide an uninterrupted ground plane in each of the

i ndi vi dudtolgpiralugeeptisylens p@kzanepwm:,wlwawle,nem@yphenmege swladp| ntyetiedensdi ment
illustrat a f. I I Ng: i.Lity of the
shieldedlhﬁg%ggré %§§% %gg&ggﬁgﬁ%ﬁﬁﬁgéSﬁggﬁé§ﬁ§®§?ggﬁ%@g@g§gnt i nvention
wher eby malljurghencs bergladsdsiBt@es, rmaaahl robldregporiy, dnd shothorcdrubbenddhasiequsl y.
25Figs. 7a-7d illystrate four other exenplary enbodinents of hi el ded

el ectr cal hegpreondestie AR 12y Spanghl e Pree A0 gy il g 9s. 7a-7e

. . L . fi
arc spec 'rﬁr!éflglé hﬂé)plfli‘%%& Qotedid Br el iHRhdad aﬁagllfl@a{tlo‘i’iyﬁl ST lh%s%cpfat cRAShE YEL T Ons

of the s ns of the shielded ectrical cab n one aspect, at

| east onehofhitldmgdHimsingiynigelizid¢ ambanmagtingwihodec hycohshestd b@weayte and a

non- conduct i, ve. |l ynerjc | ayer., The conductive l.ayer, may incl ude an

oui t abl ¢ COBRYTRRLY A e aplAPhdyCHE? RRAGTIS HYSRdR SNothT BRCGh G ISR of
silver, aeh;él éﬂiélkl{ﬂg ﬂlﬁisdmaﬂﬁéluaé h@ﬁéﬁd-ﬁhﬁé @Qﬁducﬂib@ﬁﬁﬁ.nf&%ﬂktﬁlciﬁ%ﬁ oP@ieyneric
| ayer may include any suitable polyneric material, including but not

limted tsbighingénemay poksleetedibascdon paminber phdagegn papmeters suitable for the

2010/ 1481.57P US2010/ 038924 pol ytetr.afl yaroet hyl ene ol ypr | ene,

pol ot yi BBy RS P MR Bl IR SRyt R Bl or

pol ycar banatideldsd tle6ovg dablel¥@ich agf diy| pieecne iy | Btordb @ olindodRiductors). In

pol yur et hane, acryl ates, silicones, natural rubber, epoxies, and synthetic

rubber adWesmpediness thephieldngtmsveclys ymisregeallyfguncdrayelding fillelnome or nore
addit! Ve Aflnt hi %ﬁ%ﬁiﬁgﬁl "RV @ iDERRERhE PanBloF 8B Gyrh 06 0 0BGyt ended
ect, e |

appl i cation. fn ahot her a at |'east one o e shi i ng ns may
i ncl ude arHeashidhdihg fitmapiioeRicvslhtione shicidaposetpbatnganingfetveendiuct | ve | ayer

and_ t he non-conductive polyneric |ayer, In another aspect, at. | east one of
Fhel&hi el QAP Clvs a%%}lalgka gk axtaadrrbiend IOET Eo5h ey gBUep e pRGess

const 1 UCtQfadbn HE SABIIN i, PRRRNSFLASPE, RASRIsRR-dnyber of

design paraneters suitable for the 10i ntended application, such as, e.g.
f 1 exi bi | irtsonasdegwheicbghighesigrat atanoetioraoatusan hipgurcatar deqadncy hangs Ttk ded

el ectrical cable (such,as, e..g., presence. ocat | on, of ground

conduct ol OTHBHED ERbGHeHET orReTSRHl o 81 oenel FREPUSETEh | nt egr al Iy
formed shioghelihe shiclds wripRagrsmadionBitior che shi el ding films have a
thickness in the range of 0.01 mMmmto 0.05 mm The shielding filns provide

i sok&ition, shikaferring to Higd 7prsbisided odgsiidahgatbe 8kmsludpea siBglsranductr sset s, and
enabl e a re aut onat and |, ower cost .cable uf acturin cess. In
R T SO S IR T et

suck- out "coalludt@s 80aNTe gwheedlBpardlicy bhisSidgpafilnRtI08 Ruadiksided efuhd caidudtor
particul ar freguency range Thi s phenonmenan %épipally occurs in conventional

shi el ded s&f &4 h@&ﬁn&ﬁb%%o&/éﬁélﬂlégace%fﬁan&l? CEIYE A4 Y@§T 5_&0 thebbppdd ar ound a
conduct o rsh?e%in% ﬁﬂﬁe{%@g {o! d38h bdeF 6@%9& %t&e)% gf ErdGdoPlé ggi' Iﬁ?dl?tE@ L R1uER%s

i ncl udes a single conductor set uct or set I ncl udes two
sub3i ant i &¥6laye paarakld gbndradhgintausin giaplana snd effextivelgrindactomsiaBoGdifféwatigiener al |y

paral | el psa?lri c%lbl%i arrll%ngeinlleqlsc. &qgldglcgeﬁlglis %Bg?&qucﬁeraoc%%gu&%g elljyg:e% %68&1 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
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set 804. Shielding filns 808 include a conformabl e adhesive | ayer 810 that
bonds shielding filns 808 to each other on both sides of conductor set 804.
| nsul at ecwoenuviegssrs 25 806 are an-anged general |y in aPsirrusk@opbsne and
effectively in a twnaxial or differential pair cable arrangenent.
Shielding filnms 808 include a conductive |ayer 808a and a nonconductive

pol ynmeric | ayer 808b. Non-conductive polyneric |ayer 808b faces insul ated

conduct orsst 06 Shickhag im0 iaglade sogrforrasble adhpsiye davced! bebbonls- conduct i ve
| ( ‘ ! . . NS
pol yneri G, e‘fl’t}/lﬁé ﬁﬁlqigé)%g;%: eggkégtg%r 319‘)(&3%10%5 %E&gﬂctoi?’ 9&26&.&5&&&6% Q%Igfkl.gtors

shi el ded e}ec ica I NC es a single conductor se
Conduct or90seilrc Hbzhged gbnudaby nvaosisgld plaadtndéfifactipalyah bewinagdot difficrvatial

i nsul ated conductors 906. Two. generally parallel shielding filpms 908 are
di sposed P4 his aéfaﬁa%%rsm%ﬁ%ngdﬂ@ﬁ%ﬁgi@%%ﬂ RCSGEL A s e
Sht ef &l NGohlihdiR e IRl IR oBsIE AUALLRRIIS RADERS, hABEd B LRAL oRpNds

shielding fi 0 edch on both sides of conductor set 9

| nsul at edCauwlndirct lays 9986 may de dcpange dnigewercahtyctiva palysianglleyep Oadizuang
effectively in a tm@n xial or differential pair cable arrangenent.

shi el di ng™¥ PP 1oBEMOcI ude a conductive |ayer 908a and a non- 5 conducti ve

pol ymeric | ayetef@0RR to ERNAUGhiYRdl BticaPBitAe {@Reinciuasud ahad cepnidugter s 906.
Conductive | ayer 908a nmay be deposited onto non-conductive polyneric |ayer

908b usi n@0anyorsivictonbétd Ot insdales Red sybstangall op#pldel Iangitudinakingeated| ect ri cal
cab 1002 i,ncl u si nal e .cond r. et 400 ndyct or, set 1004

ol Cates ot R0 398, erds PoheSu ARt ingie dRdoo IR S8tnfauct or s
1006. Twaogemesadet YoAaBRicldhg Simhel 0disraclfidd aBontO@&ibdy f1hdiiseRse] @0akad
conductor set 1004. Shielding filnms 1008 include a conformabl e adhesive

| ayer 101wndhshicldingddmsH0eS i ¢agh piheren bobigides of selustor et 1084 Hasated des of
d - |y i
conduct Orcoﬁgﬁct%ﬁgqg?? Lﬂ%%&&'aﬁée;“;f’%e@%ﬂy% 9% geﬁpqgl}eaa[l o g?ti\?}b?){egll ARNGLAkIy 10 2

single plane a ective W hax pair cable
ar r angenefifferetiiil gladicalc fathangenid Shigiding déma 180&indhudt aneind ahshecbhdetiibf i | m
Ref rrin%,to Fig. 7d, shielded electrical cable 1102 includes a single
confuct orll8et 1104. Conductor set 1104 includes two substantially parall el

| ongi t udi nal g -g@gngoﬁ@,%ie@&ea d@Beal TN GERCHAILYs PahaklcehdigLdi ng
films 1108 are di sposed around conductor set 1104. Shieldrng filns 1108

i ncl ude alédnEarduator ectddA¢ sicheick ayesubbehOali hparal2d borgtadishl imbulated fil s 1108
L0052 24 fon ok sl e oL conts o seh, 0k Lol ed sopauctors
t wi naxi alcoffuctor 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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differential pair cable arrangenent. Shielding filns 1108 include a
conductive | ayer 1108a, a non-conductive polyneric |layer 1108b, and a

| am nat i yoadiveswse | ayer 1108c di sposed between conduct®Ccrask@yp®ssord08a and
non- conducti ve polymneric |ayer 1108b, 25thereby |am nating conductive | ayer
1108a to non-conductive polymeric |ayer 1108b. Conductive |ayer 1108a faces
i nsul at ed conductors 1106. Referring back to Fig. 1, conformable
adhesi ve Qrfigaally.ropforanblejadersive lavar0aaay rrapide ap insylagive perdbrtyeeigen
shieldin t t bat h si des
of each gg%éé&%ﬁﬁmﬁﬂ? g?ﬂﬂ%8§ﬁ%ﬁgﬂgﬂ%x%%%%§m§gh orna@?%lﬁgzgggﬁgﬁfayer 10
may be 30iici¢ing Githod andgronhd sdrdakcthirtR . fGdnfimntiblel adhegiad lager leé)n’ﬁa)ydmnmnb a
conf or mabl e adhesi ve. layer 1Q may be di sposed on both shi ng fil 8.
Conf or matAoBdugE afleseApd Pravddga ponduet rdePngrpet e shterdjes féﬁ%% 1084y

provi de anp,ihsubRLIN&IR rqgtﬂi‘%ﬁﬂo%lakglcgh&&tlfvb logﬁ(? §etw¥%3 at least pue of
2010/ 148157PCT/ US2010/ 038924 Optiional Iy, conformabl e adhesi ve ayer 10 may

provi de ahicldisgifhs &end)gﬂ@dn&bed)nmlewrsaiz ISe#shlec coedwsfive mdbebidesngcfudens 8 and

insulated c uctors 6, an en | east one shielding fi]Jnms 8 and
or ound. cGRITETEE GBIt RRGIdRbY BOR melseTRel agBre dgeray s dubelsd tat
conduct i uR a%?@ﬂie\/t%)é%mpﬁftfé‘l’és@@rr@ntﬁguns@bl%'cﬁﬁs baReksbeigaddsRuBdsdi ng fil ms
8. Optionally, 5conformable adhesive |ayer 10 nmay prOV|de a conductive bond

bet ween amdrplamts, mh@fpagmleemapwg ifhelymsayﬂoeaﬂwd@r swhsthntaliosad tdaragticles,

Sui table ¢ nduct e onduct rticles to ro ide the
1o of - eFELE P RAR, SbYE SEOUHT RIS Blek ooRRY bRl e I P
types of goafetiiogldes, rﬁ@tﬁll’-@ﬁteld)po%&ﬂ& filRLs; Br aﬁels@ﬂmme@ondﬁ&ta&qamdl@dsrhewbes
anor phous, or ot her Egrtlcle shapes. They may be solid or substantlally

sol i d parndyciye partigiesisambe aa%&ﬁnbfrlaféﬁcalkya%&ﬁmarb@fs@als et psiplapher es
ni ckel coc%ség v&iﬁpa"@dndﬁaﬂ%ﬁﬁa iehal ascsql%xeq ih mcié'atah &19 tt%’oy?%y”er

fibers, or other simlar con uctlve partlc es. These con Ive partlcles
can be neEde rh¢teltetadatsulaalgl ryatenaslwlaabe Rgbstatielly Ablsow bamchs euqclnl athetower

coated with a conductive nateri such as silv alunlnu ni ckel or
indi m t | SO RPREECS, PhBayspRpri lédn%tﬁ%%%ﬂ i gﬁ%ﬁ%e ads pr @aﬁl BEdsybEiant i al I y

hol | ow p%hh&due«% p§H1%tbs antWe SRk éﬁ&v%ﬁ'l“é‘e'h%fm%roﬁ@% naRSMELS§-&P! i d
materials such as glass beads or netal oxides. The conductive particles may

be on t hengrdds suwh as @widoanananisesofuitabbr mmducttwera&ihcﬂmtselnaymlmclruﬁc erials

such as car on nan t ubes. SuH;ab e co duc iv ad esiv?s alsoll cIude a
conduat i JOGTy BRI Th s A eRs ol PSR b e Re

may incl %ﬁtlﬁ;&l@@ﬁhé@%%y@@@ﬂ@ﬁdﬂﬁg aloAY@he aﬁﬁ@[&gﬂlganalvnagl dMiBickdihd fifind @ngt h
and width of shielding filns Ol n "anot her asg@g dconformable adhesi ve
1. a1

| ay} 10 Inapothpicespes, eondirsrwbleddhevuslagenidsmgeinc ﬂcgntu@msrpd@swe

conf orma hesi ve Ia be pres portlo s al ong

t he Iengﬁﬁyor ﬁfﬁ%ﬂmb (¥ﬁbn?a}%%%?$yep ﬁf“m%ﬁ%¥“ﬁ% ggnsomﬁlsgon i nuous
adhesi ve diéypethe lldi»\gtmﬁl widesofahfdldih@Firhys. qh on® e@llbbdndidﬁa,ld@dﬁexﬁioua adtiesivpes
that are dlsposed e. on both sides of each conductor set 4 and ground

conduct orlayer20 ullq%u%ﬁﬁ@ nwBlE ofdenrgitudtat ythesite stripsuidiRbar ¢isppssder 2100 LA udes
at | east ORe Pl RLESIY £t FERF gltolu}{& AHRERY B, 1R 0RO Em’g&ilﬁlent, 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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adhesi ve, a thernoset adhesive, and a curabl e adhesive. In one enbodi nent,
conf ormabl e adhesive layer 10 is configured to provide a bond between

shi el di ngwbi2bmg14815rhat i s substantially stronger than aPbons$2bewssen one or
nore insul ated conductor 6 and shielding filns 8. This nay be achi eved,
e.g., by selecting the adhesive formnul ati on 30accordi ngly. An advantage of
this adhesive configuration is that shielding filns 8 arc readily

st ri ppablaadrhend bpevacnsne at mere igsulptad gprdustpr dend skickting Blmy hthahgeher

et omen: Cubs RS RRLARARER YE RS of b b BRD L B ich s it bond
Dot | e B e el e
isg t hat iznélﬁgé @w %aﬁafﬁcrﬁl%flgé Bloé{?l@el&r%ﬁg]%é Offele %#1@1%99@0 YKy n
bend§ ng %ﬁsﬁﬂegﬁg% B804 19u5@ble BBk ﬁr&l’gtﬁs%éy G élﬁ\é\% %@(&%ﬁ el iftch@lpt i ve

novenent and efore reduces the I't kel rhood o u i ng 5of shielding
filnms 8. applitaiohelnbmednsodengit.ronframable adhesenapad®diasa thiblenesnoflaske d

applicatipn. .In e di nent, .confornabl e adhesive | ayer 10 has a

£ P cknasafgi aiods 813 SR Bisonte cted SRS <G BHara L4 B HENP BTt or bl o
adhesi ve thR¥gdss dP1hamar abhitokgrasm. of | ess than about 0.05 mm Conf or mabl e
adhesive layer 10 may conformto achi eve desired nmechani cal and

10el ectri cal georffommmhcadhesize byerel( may eenfofm shichicyedlcairedonedhenicaloadl e 2. In
one,aspec conf or.mabl e adhesi ve | [ .conf.qr 0_he thinner between
oht b7 o ng s bR QLR er SRl TRREP e T ol St cnces at

| east t heohfdr@able atth@kddhldrtly redy shifehtebeah@aéiictatenchitl@ng filmhg $n al | ows
shielded electrical cable 2 to be placed nore easily into_a curvilinear

out er j ackeas bewvegn copdugistspis . whpddpcregsshpioedrh Bicdatgtmh Sexibdity gf griclded nay
15conf or . i ‘o i L | . s 4 and
subst ant I oot it Zifis Wl e SR ac BBl Shie Do BE Mo EABRBAAY WFRT, ol

st rengt h candlissaabliesjadcketne. pginanothe adpecteeon fedabé athcshe Rlyei Iigmby | ms 8 i n

t he areas, which increases the durability of shielded el ectrical cable 2,
e gf5e  durdoREprm t@iﬂf ARjCle 1t Agatappedia [y st oRduRieg ¥ Wssuﬁﬁt%ﬁ%m ain the
posi tion QRfrHRBCbRtR]r sbt@51‘.1*Tﬁfs%r@é%@éjﬂﬁ%tr&lrcﬁarﬁcalﬂ%{r@ﬁgﬂ‘{ﬁn& &a%ms?ll)ﬁlﬁiﬁg af 1118

8 20along the length of shielded electrical cable 2,”which results I'n

uni f or m iqupetaeic shapedf shipklingfilng ymehesent@grwhigh ofcrehesghd durabiligcof i cal
cable 2. \GRUDeE SERSEL.. oRoLTRLS Sleste | israd0 TR contorm o
areas betWERRITCMBPUStOR asLipacthg oinslkRSddhtiuctSRicatitingtd dhlid&ing f@hegt rical ly
contact each other in these areas, which increases the electrical
per 2&r maridengghe length of shielded electrical cable 2, which results in uniform impedance and
superior signal integrity of shielded electrical cable 2. In another aspect, conformable
adhesive layer 10 may conform to effectively be partially of completely removed between
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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25shi el ded el ectrical cable 2. In another aspect, conformabl e adhesive

| ayer 10 nmay conformto effectively be partially of conpletely renoved

bet ween awolewgmswne of shielding filnms 8 and ground comrdmaiSer1s/0i24 As a
result, ground conductors 12 electrically contact at |east one of shielding
films 8 in these areas, which increases the electrical performance of
shielded electrical cable 2. Even if a thin conformbl e adhesive |ayer 10

exi sts bet weerfigt 836 shusratebrogfothgsicasraplay qmbadimentyabia sfrieldedicleetrigdlct or s
12, i1i . . .
adhes ve ol ERedRrdiOUIReERPMTH LR, Hoellibh, PLEN AL NG HlRa%0

2010/ 148 1iBudefatld &AL DIBORdcement of grogsd cdriubord inlthisthicltial ¢lbeteeal @tibles.
exenpl ary enbodi nent s of shi el ded. el ectrical . cabl e accordi. 0 aspects
of the predawect ochiidia qﬁitra‘sa?c & BPTORE SEPBAIng Otc%éhlq $pi (iﬁ-tﬁﬂ%g%f} to

il lustrat 1\ I e @ G AdRd e nshib&l ded
el eg? ri caeﬁec%:irgstﬁé%‘%t%%p cttB aglg&a S ﬁi égllt)rgg%l gﬂggt(??%gf&gggﬁ? éi Ia|ds p?%lgg%]

gr oundi ngpfofays.he ophiagiedt, tighiretimtbcbnBettestal¢ctadallyabh@st s dmetr aticrng tho aspect s

of the present i.nvention can he ounded i n, a nunber of S.. Jn one
aspect , L IREP T tishat Eore @edhe ERuar pomiBiorate soonet B Stk "t he

shi el di ngrffs! Iﬁ&hﬁ%ﬁn%&jﬁént,&h@ BRAh Aok iRt RN dIs6 BRGREHE B Al Yifkheeds the
shielding films. In this arrangenent, the ground conductors nay al so be

r ef er r ed Inenatber ahpedtnthoigrawd conducimetihapt degivenlly contacytho shigldbugnidlnes buts do
not , el ectricall. ontact .the shjelding, fil byt .10arc,indivi dual , el ements
o 16 et sl PR b P IR Rt Rh R sl e PR RS  E f

sui t abl e dnpdiitdedldivG Ol asita@ st oﬂinciﬁsih)'{taﬁl@ itdratoh Rioh oAt Nkh 8%) eEjat , such
as, e.g., a contact denent on a_printed circuit board. In this arrangenent,

the grourf@neshilemenos ainted srupdonkk & hatprragamentythe grerngi coaguctonsingy ga
HTustr ata?%% AR RER 3{ ‘@SW%E@UE%?& AluSiigd QF%@{ giﬁ% fepﬁghiﬁ&g bfa

according to an aspec rese I nvent1on round
conduct orshichded ghsdidal oatdela@otdngal ant Bptdief ghipetdnnigvéntionsvhdréigshe 8b- 8c

illustrate t exenpl ary enbodi nents of a shjelded el ectyrigal cable
acctt di _ng%_r%l@%oaéwft rsgre ORI P sxisena mf@ﬁﬁhlshvw@% Riget & BYREE SHluct or s
are POSI Lx@phrPBhIGAMhRS AN RIRH UbclricaMBibl ARGoRMY Beish RE HdRLpelerk he

conductor se e or nore ground conductors may be placed in any suitable
posi ti on iexdngionathetan theegreuridedoddngomfsiakaymgsitivecdberwerh theshicddidg figms,iahds, or a

20conbi nati on of. hoth. . Referring tao Fig. 8a, shjelded electrical cable 1202
et udes ta0he AR I e Earhblar 4 fat ofmeiteoii Gudtdofamin SRt oo

subst ant iak/lsyitfa Fd;éit%n &eaghlty s&ien@llieléﬁﬂ% il et veRAAHE §1RE18ink 3 0fs, o
generally parallel shielding filns 1208 are di sposed around conductor set

12020 A contboratebloébeidthesi ve | ayer 1210 is di sposed between shi el di ng

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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25fi 1 ms 1208 and bonds shielding filns 1208 to each other on both sides of
conductor set 1204. Insul ated conductors 1206 are arranged generally in a
si ngl e phaoeosvdsesiif ectively in a tw naxial or differenPcalusp@ion3gsadbl e
arrangenent. Shielded electrical cable 1202 further includes a plurality of
ground conductors 1212 positioned external to shielding filnms 1208. G ound
conductors 1212 are placed over, under, and on both sides of conductor set

1204. 300btaldnafilys IR adgsennd wadvgters| 1 2¢aph liernatpzly, eipldinsstilpmsoi288 end e
films 12 i iel dj i :ond 2.
pr ot ect | doRHd deURELEA2T ey Hetbinldi o e AR o BHAC O MER AL X L300

| ayer 1220hdinoivdibrdd.pmdtae uicy nshbayiet jatR&Qaott showiiD

2010/ 148157PCT/ US2010/ 038924 shi el ding fi | 08 and gr.ound conductors
1212. Alter natRQLf@my,g Qhi% i%hgeléqdiﬁ(ﬂ%ctri%sa ?qél% eldovbrnge cordicio pet may be

surround i I . , O] {5 o B ctive
ro q?o@.Vc@I{auee& €&t 130G deY ?wi E%E%%agg%ﬁ’%’ﬁoﬁ}o%t?dma?m%ﬂﬁ'@&

braid, and an outer i1nsulative jac erring to Fig. 8b,
shi el ded @héuxitonsda06.claid gentB0Y paredlelistesldmgdilmgl18 08 ardlisposed metnd1304.

Conduct or set 1304 jncl.udes t substanti al | aral |l el . | ongitudinal

Coul at eoBGHRIAED I A0 TorDsBRET | Y Sl P Pef e e bt HF R 308 ar o
di sposed @rRURMS ﬁ@d‘?&i‘cﬁs@hie&ﬁﬁ% A3041304 t6 endhast iR nS A i8S yfeohdy@ér 810 1's

di sposed between shielding films 1308 and bonds shielding filnms 1308 to

each ot hel30énnpdated sprtbstans 1 Ftrate errarged atendraidviin 4 siggle plaad andatfeditvehysinl1306
are.arranged gener.al in, a.si | e pl ane .anpgd. fectjve in wi naxi al
o e § S ARRCE Al ot By Bui? b e BieBRSg flicfloh SR el 313 b 03

further iinghdsesplaraftyusfadroling @hdactotsnd 12 podueicdnztieth3hR0dht fibhe (et ween
shielding filnms 1308. Two of the ground conductors 1312 are included in

conduct or'eeef thgground candygéors il 3 thae dpduded 1t sprrlyctaset 1884 andrtwoidliced apart

from con r ; f i I i ed electrical cable
1402 incﬂ%@%@‘gﬁgﬁﬁéﬁg%é%n J%?%?Q%%%?%gﬁ%ﬁfﬁ&85%g&g?gr set 1404 i ncl udes
two subst ant i &dfyrripgnaFlgeRc,|shivddddwddcnadal tatdel 4020 cladesdudhgle soddiRtor sdiwo
generally parallel shielding fjlns 1408 are dis ed .around conductor set
1205 A ddiifd PReyclor aimégﬁ wlwdg@éwo i @nflél?ﬁﬁP%rﬁx‘gng‘E}l%@fikﬂé&ﬁ{s‘élh‘ie I'ding films
1408 and &ﬁmo@hh%.@m%édekm pafR g}ﬁelaﬁl%fmﬁfshm%& Qe Of
conductor set 1404. Insulated’conductors I406 are arranged generally in a
si ngl e pla@nducorkscei40Ec A aoaformiahlc2@hesitaliaperdiddD iodisphstd betewmtn shicldaigr cabl e

arrange t. ielded electric cahl 1402 further, i.ncludes a plurality of
o banaC atisonh Sng B sBEldind flon” B e biM bl e AR A SRR S 2ot Ve
ground copgyClhiisted ¢d@hRtdEs 1408 46 @Fah 2 dGRAEHILY f a §ifklc pAdd and Wie@fvelynia

ground conductors 1412 and insul ated conductors 1406 are arranged generally

in 20 si ngl tevipdxaH or dfagentiabpaingnbil¢ arganeemeet. Jhickded wpsictiropl eabbobitOgdnrthaf an
el oot 1 ool ARSI R RS b ol o) 475 BEGHoRl R RRRLg HNE TGO
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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El ectrical assenbly 1500 includes a shielded electrical cable 1502 and an
electrically conductive cable clip 1522. Shielded electrical cable 1502

i ncl udes wopbw®@aBISTy of spaced apart conductor sets 1502cCarusangossogeneral |y
in a single plane. Each conductor set includes two substantially parall el

| ongi tudi nal insul ated conductors 1506. Two generally 30paral | el shielding
films 1508 are disgosed around conduct or sets 1504. A conformabl e adhesive

| ayer 151 otheryiss giachgd freemenshpashpeplshigided ¢1¢rc§rlq%@8blaﬁa%@%m§h§m krgli ng

cl i p 15290 e AR 08 PRl B CroBRE U B P TR Se ot tached

to an endmnﬁgmbdﬁnﬂ&nﬁhﬁﬁhﬂﬁd@&b@ﬁhﬁﬁﬁﬁkeQﬁbhesbi@&m&wmhdmh&m16ﬂ6bﬁast one

of shielding fi.l ms 1508 electrl | Iy contacts cable cli Cable clip
1522 is §diiteatt begnd 1 dfripisaieh %%foan%mlﬁeﬂqnebeé%%@lej@@é\e%ca e.g.,

contact el,gleh) 1ed fRolld REGhcE! ('ia@df Eii @!e ItfhatddOo8Rd 8BLLE be@reﬁlé ound

connecti on between shle?ded electrlca cab e 1502 and the ground
referencemn@abwsunﬂﬂ@nmﬁ@dbmcmdm@wnhbedghmﬂdhg,gnnmnglneﬂenemb@mnﬁmgg any

sui tabl e t hod, ingcludin solderln wel di n

ol ot ng, PAERALL TR B RATHG t a Bl s R ERATi e bl o
clip 152Zm@MatcaCdfithd &{cﬁpdrﬁéﬂﬁ' drakd &ﬁldﬁ&to%s*'tﬁ1§d%1q5atétpéddd9&6rsoﬁ50% e sierdyct or s
of insul ated conductors 1506 of shielded electrical cable 1502 to contact

el ement s abdctrcal egbis h3i2 torvoperiglemenis pf @@rrnélagon peiohtsadt as1 o. ge lcenfeeit s 16 on

printed circuit,boar d tr bl Lhnecl ude one or
ror B G okt iC a7 bt iRl QT b R JBEE eP b I i et
cabl e cl lrﬁorb%a?&ﬂdrboﬁdlibtéﬂs andéseribéd hdrsinerd nody eaéctﬂl@a@tcoﬁﬁet @bleSdTiipel|5QiZ ng
films 1508. gs. 10a-10g illustrate an exenplary nmet hod of naking a

shi el ded 1@@@@9?]’1&%‘]” @ﬁ%@%Ofﬁéé%ﬁmqﬁg’fﬁ@e%n%@wcﬁ 08f the present invention.
S f |1
Shiel ded- el sorrelape30Zgutian 3B, Awd L AR W TR Qe o 09

i || ust r ataedordimgHo gn afdat ofi the pfeaémdnmndm@pemﬁcﬁl}amgsf D0 avERh dlisktnge amy
sui t abl e nmet hod xtrusi.on. I nsul ated Condu%tors 6 may be
t

, suc s, .e.g.,
f or hed ofexaﬁlyf)agwwﬁﬁﬁ@?ﬁ@#@}gwhlql legtrach! eatleiddustiatcd nEiE dhen be provi ded
as such or cutpg aeﬁiﬁpagﬁa@d nemgt 10a @591%@1 069&%5@%6 éo%mmmﬁgaﬁ pred and

provided in a simlar fashion ot 20shown). In the step il rated in
Fig. 10b susthblehththcgl $udhms, 8g. aeﬂnfsmnnhdulamdsqomj}loeorls &yneay lor formbd of ayyer web

may be for sui t gbl e tho ,_such a e. con ous Wi de web
o pcessi Ay el it on gy T Bienbh v iy sttt ofiRLlq LittRe
Shi el di ngeﬁ%h r@roﬁndﬁ@&ncﬁb@)ﬂs bzemay oY FeiaRdaRd PHEMIQin @Wimill4 fashigsinbed | engt h
and/ or w dt Shleldlng filns may be pre-formed to have transverse

31

par2Q al fsbpws). o therrtape @raftetdelsalfbg | i0byshiiglding éilms Baryformed masinglerlayarioon.  As
|IIustrate Fi 10 shi Idln fil cl.ude, conf or mabl e adhesi ve
ayer 10 uiklBR ek mid B P S b BREme MR G BN B Lo T

met hod Wpras@ss@ggshlelha@fnﬁis|8rtga>olse fopmtd afamulthblletlé@ﬂstsmblalhg fishs 8t ed in
Fig. 10c, a pIurallt of insul ated conductors ground conductors 12, and

shi el di ngn#y ﬁ%bep@fv&eéraéwﬁw cuptorpdsirgd langth anﬂéprwgldﬁ@r obickilbeg filmesr&yi ng t ool
24 incl uqﬁéy B Iﬁ%lff)m?éd £ REndalst ﬁal%gﬁfolgsqg 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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30 having a shape corresponding to a cross-sectional shape of shiel ded

el ectrical cable 2 and include a bite 28. Insulated conductors 6, ground
conduct orwolBio/@sd7shi el ding filns 8 are arranged accor @¢CmgISe@00br924
configuration of shielded electrical cable 2, and positioned in WD

2010/ 148157PCT/ US2010/ 038924 proximty to formng rolls 26a, 26b, after
whi ch they are concurrently fed into bite 28 of formng rolls 26a, 26b and
di sposed eximeero fernaplbRors2Peatteryghch they grorgnewantyded srebita RS ef di ng

filns 8 aLoungd GOMIICEEY a@ﬁ{iﬁpo‘ée&ﬂ&w@%@%&i@ﬁ&oﬂaﬂy% ,g@i@&%gﬁgf@ shi el ding

filme 8 to each othef on srdes o conduc ground
5conduct dbanslshicltlagtfilmey abeundpphdwdort setsfdoarid drowmtdecdnductontR ar® idndsigh in this

enbodi nent, f.ormi ng shielding fil .8 around conductor sets 4 and ground
conduct ormieRligh g B ?@Lmeépaibﬁgf ¥ e congucy ot fand 888t h sides of
eachs con e%&rtor%%. ﬁeeﬁ{ﬁﬂa 3 g%??ﬁec%ﬂ%&ﬁ%a@é ﬁon]di%n AGbusHindh I AHRIRGE ati on,

i n other odi nent s, eps nmay occur separate operations. Fig.
10d i | | usbrmaingshishiied filmes ®hrevnd cawluctoabdtes Andgraund cendustardd abg baddiog mi ng

tool 24. In.the_.step illustrated jn.Fig.. 10e, longitudinal splits 18 are
formed bl LIRS EBHR i e SUlE of BolyidesBr sirtriap S sl Fanl erotBHi of ded

el ect ri calong@hihi8 12 od&irnf admylSepct AR einBRhLRehbodHfdht@$hes€ st@ps mbhRS&ur gt t 1 ng
or punching. In the step illustrated in Fig. 10f, shielding films 8 of

shi el ded sepasatcropetionnabie 19d diustraigh slueldadhdlcatnicalutable Zasritiisdoimes bshi el d 30 i s

| ded ded shi el di,ng.f i S| . i tabl hod.
Pheltt op ‘RariRlat o5, b RepRILEEL 0Ll SR RS 33 MUSRSRACE arouna

out er corgducédnuensitt@ @ts30 SYEisNG raybsohadlneshigddiodectiseit Batdls 2 18ing-any
extrusion. | n other enbodinents, outer conductive shield 30 nay be omtted

and out ersujtalig grctimsl, phel apes-Hr Bveretingrs pHAching In dicciep insteatel wdigi 10is 8.
Figs. 1la;11g | L. of Bki

chi'el ded JOAT Bk FIHEA PP HERRe BeBll R L TR Ak AR o RE elaS0

i nvent i oris priviied atouhdahd fotdadrshictdieg file &lubing iang euitibtt methbd I Tusho ate an

exanpl e of the conform ng of confo bl e adhesi ve | ayers during form ng
and! ondilﬁast@redsdﬁiFég-&g]ﬁgaw wt%?wqqehgf?%éﬂg‘f@sy OO pYIaH Speiive sa!elﬁ(i, an
| nsul at ediRNAYCHRAIbIE ARMBoddh AU, CORAUEHOR dhdeniRArRthaRALE T om

i nsul at ed conductor 1606, and two shielding films 1608 aré 25provi ded.
Shi el di ngeohdlatwe 3608l Hamhy beiohitthd aad oot gacketl 2emayibepiovaled ayemd 1610. 1 n t he

steps illustrated.in.Figs. 11b-11c, shielding filnms 1608 are formed around
insulate&%@%ﬂgﬁﬁg%mgﬁ%ﬁgfand ground conductor 1612 and bonded to each
other. Initialpiys 128 11¢ lIHStraRbeltdilnbihh@xedblry @ehbeorahkmgadhesdage | ayers
1610 still have their original thickness. As the form ng and bondi ng of

shi 0 di nepleotiieas caldoscoprding tooka aspeni b theatipsentighensiopeFigs. 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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30l ayers 1610 conformto achi eve desired nechanical and el ectri cal
performance characteristics of shielded electrical cable 1602.

Speci fi caWbyproasisyl ustrated in Fig. 11lc, conformabl e ashediSe@oloaspes s 1610
conformto be thinner between shielding filns 1608 on WO

2010/ 148157PCT/ US2010/ 038924 both sides of insulated conductor 1606 and
ground conductor 1612; a portion of conformabl e adhesive | ayers 1610

di spl aceéomgesrqfdaﬁuﬂqﬁ%@r@p@ézg16Qfqur@1aundcmfiwt%lﬁlé agpdiond | ayers 1610
conform t g, pe| é 'e%‘&gésnle'la%fg@d %géeg‘tag}ag rﬁ% aﬁ%?e”&reés”?ﬁ'ﬁﬂ?ér%%nﬂ%%ﬂ tor

1606 and ground conductor subst conformto 1 nsula
5conduct Qi’dhéﬁﬂﬁla&ﬁd lgt (Dcmﬂomﬂﬂ&whmkeﬂiﬁh%as arnmdiateﬂm adjbcanoiisolatabl e

adhesive |l a ers 1 i spl aces nto ese areas, Further, conformable
adhesi ve OBy f@%@n SHRBA PRIl 60 iapdisyotntiallysoRigrn e Wekkitcdni el di ng

filng 16%11@11;@ lglr()%qﬁd gmaﬂa%mucm%az CORR6ABRL GRS R éﬁ‘ﬁeél%’ﬁg?‘relfﬂo

di spl ace away ron1t eSe areas such that™ ground conductor 1612 ctrically
cont act s lghDelispiacgs inid tescl688. FutheThenfairableiadfesitelaperan 61 Gserpinaroy

enmbodi nent.,s of .a,shield el ect t ho i a shi el ded
el ot 11 caegst oS Birieyid be it phisffhe S fips el BamH s R JBIS of ¢ he
present |duRIHBIR-adhdsBB 1&yér§ 181 (ﬁ&lhlﬁh&eﬁva@r' esth fhegahreaalllcs ten %Pddn%l' ng a
conductor set including one or 15nore substantially parallel |ongitudinal

i nsul at edcondwadercktd 2 slectrigelly eomtpetb Byicldinedilms| 1688i el di ng fil ms di sposed
around the conductor set; and a confornmabl e adhesive | ayer disposed between
the shielding filns and bonding the shielding filns to each other on both

sides of the Cnfédbﬂbxﬂfngfi%tns akd @fﬁnﬁ)lz!n? ehivodiidngd sledshedleat dléqatal eaibe of item
1 further cog$r|5|ng at | east one 20l ongi t udi nal ground conduct or extendlng

i n subst dAethed pimalag g shislderd clestricghcale. Phan eigeirise! aswmebly acqording ép

conduct o "Rpects of the present invention.
Item 1 is a shielded electrical cable comprising a conductor set including one or
15 more substantially parallel longitudinal insulated conductors; two generally parallel
shielding films disposed around the conductor set; and a conformable adhesive layer
disposed between the shielding films and bonding the shielding films to each other on both
sides of the conductor set.
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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Item3 is the shielded electrical cable of item2, wherein the ground
conductor electrically contacts at | east one of the shielding fil ns.
Item 4 i swoheiwhseided el ectrical cable of item 2, wher ecn/ush@ogssyand

conductor is 25included in the conductor set ltem5 is the shiel ded
electrical cable of item2, wherein the ground conductor is positioned
external to the shielding f|| ltem 6 is the shiel ded

el ectrical cadfan 8fs fhe émﬁiedﬁhéﬁ@?wab@fdﬁﬁubwwelgé@e Pngrarmegre itiglatedes a

conduct i Ve r nore insulated conductors, and
an 30i nsuﬂ ?@v@sqredirﬁdﬁggfgp%gag ar oﬂ%é@@ﬁeé)conductl ve shi el d. ltem 7
i s the shi el ddeéneb écthe iskialded alakeicaf caubteecmlﬂem Whelice¢in at kesteanadbidicor set

i ncl udes n Iate conduct or.s. Iltem 8 is the shjelded el ectrical
cabl e of %ﬁﬂv@wﬁ%@@ des ¢ FNYREYDRYsrod aonreopdertivs RAEIBICda¥ e ar r anged

genesally in g ﬁ‘@ﬁsﬁh@ktﬁ@lﬁed Eﬁe@t‘i‘ﬂc% daBlctfF§iefi, %VH%‘?&'n ﬁle%h&ﬁ&ﬁz'e 1@%@' e of

item1, wherein at [east one of the shielding filns includes a nducti ve
| ayer ancfa@esmbmermmrdnm‘enmwlqmﬂ gqmdmtorsl ayer. 5ltem 10 is the shiel ded

el ectri cal e, onductive er faces the one or
ore ool at adte i et BRESD HPE SHRENY Shnthrin o B ais ee) *rabl o
of item ol%&[ﬁhﬁertf@&s@m&%}qwéhﬂéﬁlmdﬁﬁ&ﬁét&s' ayer faces the one or nore
i nsul at ed conduct ors. ltem 12 is the shielded electrical cable of

item 9, wher eiltenai?2 isehe shielded olfecill‘llq@l cablstaif éfeon %ngferdlnrﬁt lleaﬂi Ioudeétha | ami nat i ng

adh ve a S be wee C nd cti conducti ve
o TE Ly T T Fhe HAPARRRRP RS e i SO0 HE i Shob Y Gty BOEE DR F O
wher ei n tlb@rahda{edidﬁg;ohuuaﬁzerpam@wtmy@kness in the range of 0.01 mmto
0.05 M Item 14 is the shielded electrical cable of item 1, wherein the

conduct or set 1%%6@%85@@%?%@9@91 blewfierehvheras thesbisdipa Sims hayse, and
wher ei n taht?w% %s@llrg’cl{%%ﬁ%nc{ﬁ (ﬁr@‘ 1%91 around t he conductor set such as
confor o an é

t o substan ain 'the cross-sectional shape.
Item 14 is the shielded electrlcal cable of item 1, wherein the conductor set has a

15 substantially curvilinear cross-sectional shape, and wherein the shielding films are
disposed around the conductor set such as to substantially conform to and maintain 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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Item 15 is the shielded electrical cable of item1, wherein the shielding
films electrically contact each other. 20ltem 16 is the shielded electrical
cabl e of woemo4siserei n at | east one of the sh eld ng fPCERaIS2010/088%2¢ t he

conf or mabl e adhesi ve | ayer. Item 17 is the shielded electrical cable
of item1, wherein the confornable adhesive | ayer has a thickness of |ess

t han about 0.13 mm Item 18 is the shielded electrical cable
of item Ibetwiprartas pna piemeisrinpiatebrandpgatmmaditheshieldae fHas that erg wkiertillyt | ess
t han abo é? 1 Item 19 is the shielded electrical cable of item1,
wherein t on mabl e adhesive layer is configured to provide a bond

bet ween t he Shteﬁh ol inghé shieed biattricsl atlesifatein BlwWwherah ﬂmngﬁformtablra a bond

bet ween the one or nore. i nsuyl ated conductors and the shieldin e 30ltem
20 i s thé‘dgFﬁliéq q8er comweises ?Ei asoNs) o AgI SIS RCHSIhRANEHINC 3O 85’2% A e

adhesi ve J @¥&loskSadh@i{d. gﬁagq L@1RIAYde a bond between the shielding filns
and a bond WO 2010/ 148157PCT] US2010] 038924 between the one or nore

i nsul at ed condtet éissthmhlellded sletteicali caglefaflites . vdteran éheswpn&iremblcal | y equal |y
strong. s the Shl ebded el ectrical cable of item1,

wher ei n taﬁigesé%%]%?rrfﬁmpéls%‘é‘gﬁ ENCANPS Y npri ses at | east one of a pressure

sensi tive adhggnye3 isdhOHiclaBd Ele&(ﬂﬂaasaam of ¥Rt NEVHRSLthcadRinBle and a
cur abl e adhesi ve. ltem22 is the shielded electrical cable of item 1,

wher ei n tddbeSamlfamrn‘a@uéesaidhwnv@mlayéhese\mipﬁrses a conductive adhesi ve.

h 3 h hi l. i wh h f bl
aghe(il vlesl ;y2r§| Ing gtg%gl}ila }e(ilg%ﬁ Faﬁluohge 0a eS| v hlelée)l/lgrh% d%(ﬁtf’{lerﬁcgg ?gr?hee

shi el ded ®@hegid lag& incladdsar Slfiralityesn 18BgitudhieL @d}fesftvbetr@emontl nuous adhesi ve
| ayer includes a EI urality of longitudinal adhesive strip hem 25

i s the shiel détPneLaisthe élapldé%lie@tﬂ@@l qabl@rﬁfllte%é&l@r%nfhﬁew@m@bwﬁb| e
adhesi ve J;g¥&le 1,04 iHAGGes% GRNhLAKWRANGS Ve | ayer.

Item 26 is the shielded electrical cable of item 1, wherein the conformable
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 shielded 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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ltem 26 is the shielded electrical cable of item 1, wherein the confornmabl e

15adhesi ve | ayer substantially confornms to the conductor set. hem 27
i s the shwel2dwdisglsectri cal cable of item |, wherein thePshiuskaiongsos | ms
includes an integrafly formed shielding film Item 28 is a shielded

el ectrical cable conprising a plurality of spaced apart conductor sets
arranged generally in a single plane, each conductor set including one or
20nor e sudeuithe spndyiciea peilane tha gavid ¢radnepr;iand aicapioamellpddleasbiedayer wo

v Lol di . . ; q
2 cont or 1 BB LAT e EN Bl il (SRAEIAN PR R, RPRCHENRE GRS "
bondi ng tsidessfittel dndgctdd detand the gastind @bindictarn bot h si des of each conduct or

set. hem 29 is the_shjelde |l ectrical, cable of item 28, wherein the
shiel ding fil ™ 5% wctka &EG‘QGEFI&P@WWL&O%@%% To Gerean 5@@@%@ @rdpdeed

bet wpen e SONYUEHAL e oht BMRAnichiibiRIrRN el ded el ectrical cable of

item 28, erei e one or nore I nsulated conductors are arranged
general ly in dtei 83isshpblaplded clectricalrmahie3f ifes 3, shhiesdinithd opk ectmorcal cabl e

conprisin conduct or set incl,udi ng,one ar nore substanti all aral l el
| ongi t udiiRSAFRENAIE Rt F6AmHREcLenSANY FeaSre SRl ong: ¢ udi nal  30gr ound

conduct or spaqegh apard mEﬂh@Hb{iﬁﬁkﬁi?taesﬁiﬁld& dldttiSeaP e4A8 &drﬁlbﬂigfn% E’r@vﬁﬁr’fgaa
direction as the one or nore insulated conductors, wherein e conduct or

set and tdeadeptensstingbdihgoansror arase sybstmgjeldly paralel dongitudimabinsilagie pl ane; two

general ly rallel shielding fi,l ns_disposed )

Jo180 g el onheg g uBneral Mira o RBRRG e i pround thg samqueior et am
conduct ortonaing the sHoglflidgpraRk € sdheshar onlbayediddi Fpesemdhabnaemithhe shi el di ng
films and bonding the shielding filnms to each other on both sides of the

conduct orco8&rmahlg adhesIVidayRt: conduct or . Item 32 is the shielded
o et} cal, caily oL ity SASLELD R Lo SOYERE IR IO Y
el ect ri cdilmsabdumdahe ¢dnalnetdi sct whvduidek dispbgn@the shiclding 8lmanaud @iced newaduct or s
ar el o ar} seuqatg(? Ic’:]o(:)nrd;flllctlo%r/s ti)e?wgensa{ Eagll‘ gf f%l’nallﬂlgrolls having a shape corresponding to a
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
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ltem 34 is a method of nmaking a shielded electrical cable conprising

provi ding a conductor set including one or nore substantially parall el

| ongi t udiweal2o0iosdsat ed 10conductors; form ng two gener alPCy/Uysasialobssk4
shielding filns around the conductor set; and bonding the shielding filns
to each other on both si des of the conductor set with a conformable
adhesi ve | ayer tem35 is the nethod of item 34, wherein formng two

gener al | >b09éma|thfe$hl%lmn@|fdmﬁgo pachipshas o beth Hidks of saelueangrctaptet Midlaudes
di sposi ”%ohﬁ)?mﬁﬁ‘]f%fiﬂés@% lgi,érms and one or nore 15i nsul ated conductors

between a palr 0 ormng’ rolls having a shape corresponding to a
Cross- sectl onaltenshamethehletmﬁ d:fhﬂeﬁi 4lefirtbbeqiniprizalg fobdhgthe shleldmg film. 36 i s

t he met hod of item 34 mhere| two generally. parall |eIding
films around tlr?@lg%w&b%mﬁ Oé ﬁf%@ﬁ&%@@%l TR Wiaf%)to each

ot hes on IQ 1ﬂldﬁia@|%§1tﬁﬁet%§n&%%@H&&c%rs%@t occur in a single operation.
he thod o

20ltem 37 | Item 34, wherein at |east one of the shielding
filnms includedten édmabe mctwd dytem Anfiirthen@mpsnguothing apeutareonductiayer, and

wherein t ondu e eposited onto the non-conductive polyneric
| ayer . B}ﬁl‘ggoflgghﬁgelﬁiﬁ‘?mﬁld& Iﬂf‘gm 34, wherein at |east one of the

shi el di ng fil MBem 44 is the @ dddTSteth FIOMBUEE donrlstipeiorAig aa diRRj&RBduct i ve
polymeric layer, and wherein the 25conductive layer is |lanmnated to the

non- conduﬂé@undeth@ﬁilmhmdlhaﬁéms Item 39 is the nethod of item 34
Whei i n bondi gi ) { h dszgl gtlh%%iggmakmg 1elc§§]c crlc‘ba? n bOtrrll 11% %ygldgnga

conduct or set |ncI rmng=t

subst ant i @hiyctérset heludbipdiietod e bullstadthidparsllé lﬁ@ﬂaaﬂlapﬁlsmmledng a shi el ded
el ectrical cable conprising providi n% a 30plurali té of spaced apart

conduct o r00§@‘ﬂC§0féf Prarge 4 daver ena lgnginidinas gwgm@ COIBRIOr spaten apBhiaE e set
Cnct i g T BIATL A gl Cld SRR OBALEY
condu ct o rwisetia tMn\ﬁ&tBﬂs‘le&)bﬂeﬂ&]:Eg?&ﬁi‘ﬂ/ ddB2@taY H3 82k ch @onkraldy inesisgie el di ng
fil ?aCh OCI)‘It’III;]IIe rtvvcz)n elljlce);a Slalga?lel s?uel mn r1‘!'11r(%1§) 21(':(1)[{'1?1 ?1{6 cso(rz"lgiuc\:,‘ylort srét glndC t%nf ormabl e
adhesi ve nlafipeft gtwog yp g e
ground conductor; and bonding the shielding films to each other on both sides of the
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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ltem4l1l is the method of item 40 further conprising folding the shielding
films. Item42 is the nmethod of item4l further conprising formng a

pl uralitywofoeBlasgirt udi nal splits between the conduct or PEEIES2010/038924 | t em 43
is the nmethod of item 41 further conprising form ng an outer conductive
shield around the fol ded shielding fil ns. Item 44 is the met hod of

item 41l further conprising formng an outer ﬁacket around _t he fol ded

shi el di ngatoulated topghiceeihgsame parnepesaey o subsiiuted far Biiseecdecicrsbedimentsal
cable co i Si L6 i i .

subst ant (71D adEeRLHe o £RRAHE O BF el Sra T EnehidiTore o

| east onewitlosigil inthcmadchatioalne camnnhdclianical pad edcajeal drtsfwitimeadily spyptoeiadd ng i n

substantiﬁllg t he same direct%on s the one or nopre insul ated conductors,
wher ei n tthe RO rveaten may be HBPGREDISE 8 HeIcYidr VALY 8f FRRoERner al | y
in sin {.ane; : f i f i i | s around
thea%ond8%?%%ﬁgg?ﬂgwg%?%gkggghﬁgﬂgggg%@#%%?ggﬂghggkgfﬁgﬁ%ggﬁ%ﬁﬁélding films
t o each cntedinentddistussidiesciof Thdrefoon ntdsiotaoifeslytintandedtthet thisonvedtioobhduct or

with a caonfor | dhesi ve | er. . ltem46 is the nethod of item 45,
Wherer ' DBREETY Frs BB e ot dhObt hor on bot h 81 des_of ¢ ha

conductor set and the ground conductor includes displacing the
20conf or mabl e adhesi ve | ayer away fromthe ground conductor such that the
ground conductor electrically contacts at |east one of the shielding filns.
Item 47 is an electrical assenbly conprising a shielded electrical cable
conprising a conductor set including one or nore substantially parall el

| ongi tudi nal insul ated conductors; two generally parallel shielding filns
di sposed around the conductor set; and a 25conformabl 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
conductive cable clip configured for termnation to a ground reference,
wherein at | east one of the shielding filns electrically contacts the cable
clip. 30Al though specific enbodi nents have been illustrated and descri bed
herein for purposes of description of the preferred enbodinment, it will be
appreci ated by those of ordinary skill in the art that a wide variety of

al ternate and/ or equival ent inplenentations
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calculated to achi eve the sanme purposes nmay be substituted for the
speci fic enbodi nents shown and descri bed w thout departing fromthe
scope of the present invention. Those with skill in the nechanical,

el ectro-nechanical, and electrical arts will readily appreciate that
the present invention may be inplenented in a very wide variety of
enbodi nents. 5This application is intended to cover any adaptations
or variatépRgn@f the preferred enbodi ments di scussed herein
Therefore;™TtT 175 manifestly intended that this invention be limted
only by the clains and the equivalents thereof. CLAIM5S 1. A shielded
el ectric cabl e .c risi.ng: | ural.ity of spaced apart conductor
sets, ea2L cod%g@?ﬁgyg%g”FﬂE@ﬂﬁgﬂﬂp%%@;or nore substantially paralle
| ongi tudi nal insulated conductors; at |east_ one_ | ongitudinal ground
conduct or ext errRitlty of sBassd epait oadngion 358, eaghsorducts setanclading pree or

| nsul ated conduct ofg;y. L, ARARY ALk RAEALiRL it flddlAgudd s di sposed

around t he conductor sets an ast onée longitudi nal ground

conductor; a conformabl e.adhesi ve | ayer di sposed.between th

shielding fil rf’é?eéﬁ&nsg?ﬂﬁfﬂ nelr%"‘g’l’i‘i%ﬁf% ef‘f)erlﬁ%‘gf‘bs at@ﬂ“%‘tyﬁg"r SIF bot h
si des of each condugieionSRlthe idfdated Bodduabisd y of |ongitudinal splits
di sposed between and separating the conductor sets. 2. The shiel ded

electrical ca ' i 31 Al '

| ongi t udi nal E%ﬁig?jslerfpﬂm%%ﬁ i ﬁﬁlﬁu@mgld%ﬁ%* ﬁé&ﬁ‘éﬂ%ﬁ%‘%ﬁﬁ‘%ﬂﬁ%"ééﬁ?é “ded
el ectrical cable. aBlecaflac kimpgarhdied gedumdicondatorcabl e of claim 1,
conprising two adj acent ground conductors. 4. The shi el ded

el ectrical cahl @nffrmebidiadhckiveeiyedfspdsdedetddth feshiell mRY%nd@BoRb LT
j acket and an outer conductive shield. 5. The shielded electrica

cabl e of claim 1 béhhhigldingatmatecaghyptheieidedh pigesf cach wondpetelsst; apdit
not an outer conductive shield.
a plurality of longitudinal splits disposed between and separating the conductor

sets.

2. The shielded electrical cable of claim 1, wherein a split in the plurality of

longitudinal splits is discontinuous along the length of the shielded electrical cable.

3. The shielded electrical cable of claim 1, comprising two adjacent ground
conductors.
4. The shielded electrical cable of claim 1 being folded and surrounded by an outer

jacket and an outer conductive shield.

5. The shielded electrical cable of claim 1 being folded and surrounded by an outer

jacket but not an outer conductive shield.

24





