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5The present disclosure relates generally to shielded electrical cables for
t he transwoesioonswi el ectrical signals. In particular, rheysc@smBs930
invention relates to shielded electrical cables that can be mass-termn nated
and provide high speed electrical properties. BACKGROUND El ectrical cables
for transm ssion of electrical signals are well known. One 10comon type of
el ectrical cable is a coaxial cable. Coaxial cables generally include an
el ectrically conductive wire surrounded by an insulator. The wire and
i nsul ator are surrounded byHREEDE® HLEGTRICLWGARIL.Ei nsul ator, and shield
are surrounded by a jacket. Another common type of electrical cable is a
shi el ded el ectrical cable conpr T®WCHNDOALAFIEND e i nsul at ed si gna
conductors surrounded by a shielding | ayer fornmed, for exanple, by I Sa
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further = i i i : i el di ng
gfhtnhlﬂ?sgﬂoﬂtoﬁgleié%gw}g&gsé ﬁé@ﬂﬁiﬁ%ﬂ, ik BV fnqgﬂlolﬂq%ﬁ?e% o LiBIgsd

| ayer an e Insulation of 't S o uctor or conductors. Both these
comon t yphesricad cdilecthati calbe oadsb-ecrmaratal dng preqdé heshtshecdudectindal ppweiticscal |y
desi gned connectors for termnation and are often not suitable for the use

of mass-term nation techniques, | i.Jqul t aneous connection of a 20
plurality of conductors to indi Vﬁ%&?«égﬁ}@ﬁﬁum enents, such as, e.g.,

el ectrical cortlagtisal @hbladifer tRAhisSiah of OIBAEIEAIRIgnAls £OWERKhowh EDENt S on a
printed circuit board. Although electrical cables have been devel oped to
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per f or mnagouhdedhyevghidld,tdng tRSattyanagarentad shicldighsisradeEbes jackeal and
el ectroni ¢ conponents, a caontinuing need exists for electrical cables that
are capabhothir copaiype Phgjediiien cabledip diiglAed ectrigalicrple SPBPHEEE OP@ PRI nat i on
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appl i cations. n one aspect, the presént’invention provides a
shi & ded aahetat foilcdb faalithte devatcatl compeatiaorfdhe stoeldsgtlaydrwofugthoeurainsylatedr al | el
shiel di ngcoLachrggr i(s:I isgtplgt%ggs pafE)% Q bétgveé\elg %%%che&(ﬁrrlg Pa%;gr’ and the insulation of the
signal conductor or conductors. Both these common types of electrical cable normally
require the use of specifically designed connectors for termination and are often not
suitable for the use of mass-termination techniques, i.¢., the simultancous connection of a
20 plurality of conductors to individual contact elements, such as, e.g., electrical contacts of
an electrical connector or contact elements on a printed circuit board. Although electrical
cables have been developed to facilitate these mass-termination techniques, these cables
often have limitations in the ability to mass-produce them, in the ability to prepare their
termination ends, in their flexibility, and in their electrical performance. In view of the
25 advancements in high speed electrical and electronic components, a continuing need exists
for electrical cables that are capable of transmitting high speed signals, facilitate mass-

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

applications.

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

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



WO 2010/ 148161PCT/ US2010/ 038930 and a transition portion defined by the
shielding filnms and the conductor set. The conductor set includes one or
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shielding filnms include a concentric portion substantially concentric with
at | east one of the conductors and a parallel portion wherein the shielding
films are substantially 5Sparallel. The transition portion provides a
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exenpl ary enbodi ment of a shielded electrical cable according to an aspect
of the prEwshiclding&hns Bglude a pluralitypf comeentric pardorsysyhttani iy SOBBIGONER vi ews
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present i nventiiove summary of the present invention is not intended to describe cach
disclosed embodiment or every implementation of the present invention. The Figures and
detailed description that follow below more particularly exemplify illustrative

embodiments.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of an exemplary embodiment of a shiclded electrical
cable according to an aspect of the present invention.
Figs. 2a-2¢ are front cross-sectional views of five other exemplary embodiments of
a shielded electrical cable according to aspects of the present invention.
25 Fig. 3 is a perspective view of two shielded electrical cables of Fig. 1 terminated to
a printed circuit board.
Figs. 4a-4d are top views of an exemplary termination process of a shielded
electrical cable according to an aspect of the present invention.
Fig. 5 is a top view of another exemplary embodiment of a shielded electrical cable
30 according to an aspect of the present invention.
Fig. 6 is a top view of another exemplary embodiment of a shielded electrical cable

according to an aspect of the present invention.
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Fig. 5is a top view of another exenplary enbodi nrent of a shiel ded

el ectrical cable 30according to an aspect of the present invention.

Fig. 6 iswa2op4gicew of anot her exenplary enbodi nent of paTaisc@omssd3o

el ectrical cable according to an aspect of the present invention. WO
2010/ 148161PCT/ US2010/ 038930 Figs. 7a-7d are front cross-sectional
views of four other exenplary enbodi ments of a shielded electrical cable
accordi ng to d8pedtddgre fraet gessseetionahvigys obfpur other exqupjary cghodiments f r ont
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O9a-9b are top Egd Spdctarafront cesnssetimal viowabf thirandthati @a@iplaFespbedimealsy, of
an exenpl ary enbodi nent of an el ectrical assenbly according to an aspect of
the presel® shipldatslsHiGbr3hlhatcati B oAspegtheldle prepeniinvenliai-d. Figs. 10a- 10e
and 40f-1Qg ar _ ' { T, - ' ' :
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1l a-11c arc front cros -sectigﬁagiviems illustrating a detail of an

exenpl ar yPHELRB LBk O U8} ectri cal cabl e according to an

aspect of the mpeIent0é MYETOL @Y are perspective dPfontbddskiRidahEyvidgws,r ont
cross-sectional view of anot her exen&?ary enbodi mrent of 15a shi el ded

el ect ri cakspeatbvady.adetrating gn excrapmarygpeshod of mekiag pskiskied clostral ¢able and a
corresponding. detail vi respe tiveg . Figs. 13a-13b are front
cro (g .secatcf(gﬁ'gllg‘%ﬁ)/ iag\%gpe(g?gﬁt%p%e?ﬁﬁﬂmee}? ﬁ%l ary enbodi ments of a shiel ded
el ectrical calgtigs aceondRRgrdn® cARs-8&pieail vidwd iastpitRgntctdiNyfRiRtoxemplaky gs.
1l4a- 14b arc front cross-sectional views of two other exenplary enbodi nents
method of making a shielded electrical cable according to an aspect of the present
invention.
Figs. 12a-12b are a front cross-sectional view of another exemplary embodiment of
15 a shielded electrical cable according to an aspect of the present invention and a
corresponding detail view, respectively.
Figs. 13a-13b are front cross-sectional views of two other exemplary embodiments
of a shielded electrical cable according to an aspect of the present invention.

Figs. 14a-14b are front cross-sectional views of two other exemplary embodiments

20 of a shielded electrical cable according to an aspect of the present invention.

DETAILED DESCRIPTION
In the following detailed description of the preferred embodiments, reference is
made to the accompanying drawings that form a part hereof. The accompanying drawings
show, by way of illustration, specific embodiments in which the invention may be
25 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.
Referring now to the Figures, Fig. 1 illustrates an exemplary embodiment of a
30 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
3



200f a shielded electrical cable according to an aspect of the present

i nventi on. DETAI LED DESCRI PTI ON In the follow ng detail ed description
of the prwbenredssmbodi nents, reference is nade to the &CTarspanyssgo

drawi ngs that forma part hereof. The accompanyi ng draw ngs show, by way of
illustration, specific enbodinents in which the invention may be
25practiced. It is to be understood that other enbodi nents may be utilized,
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Fig. 1 illustrates an exenplary enbodi nent of a 30shjelded electrical cable
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in a single plane. ctor set In S two substanti ralle
| ongi t udiandlshichBng AlnesdS and@1POIAY dr 4B I6oRAT¢UISRENDHEB S 3D)subsadudtyor s 6.
| nsul at ed cpnductors 6 i ncl ude_.i nsul ated signal wires, insulated power

wires, orop tataaﬁﬂbﬂa%”iﬁﬁhwpé%secm &r MeElping Ahg gPsssyseupnl SPPei | ms 8

are di spaagftaflsAuO& oAb Uhh@btcBE of cotueRNAs FRRlReR1AeS theaickyer 10 is
di sposed between shielding filnms 8 and bonds shielding filns 8 to each

ot her on doodirte sdtsst. dhisdsemadanthge over wate cpnvemioBaldi jatmeeal cabdenduct or

sets, 4 have a,substantially curvilinear cross-sectional, shape nd
ohi I di ng oy AP Leqritustucniicld ataiad & sRATRIGACELRRES Bs dn iecfighal
subst ant isahpg/ofaRd t@idiciops@nd mai ntain the cross-sectional shape.

Mai nt ai ni ng the cross-sectional shape maintains the electrical

characteri sti chlthsrugk dhthgembodgaens illusgatefl in Biga ddcach conctps s¢tghingludesoimeduct or
SELS 1 kLoD RSt R, SO SO MBSl A Bl ool
t he cr osameredisutmed caldagersd. Fohex abguieluadtend 8hielded electrical cable 2 including
15 four conductor sets 4 each including two insulated conductors 6 as shown in Fig. 1,
shielded electrical cable 2 may include one conductor set 4 including eight insulated
conductors 6, or eight conductor sets 4 each including one insulated conductor 6. This
flexibility in arrangements of conductor sets 4 and insulated conductors 6 allows shielded
electrical cable 2 to be configured suitable for the intended application. For example,
20 conductor sets 4 and insulated conductors 6 may be configured to form a multiple
twinaxial cable, i.e., multiple conductor sets 4 each including two insulated conductors 6,
a multiple coaxial cable, i.c., multiple conductor sets each including one insulated
conductor 6, or a combination thereof. In other embodiments, a conductor set 4 may
further include a conductive shield (not shown) disposed around the one or more insulated
25 conductors 6, and an insulative jacket (not shown) disposed around the conductive shield.
In the embodiment illustrated in Fig. 1, shielded electrical cable 2 further includes
optional longitudinal ground conductors 12. Ground conductors 12 may include ground
wires or drain wires. Ground conductors 12 are spaced apart from and extend in
substantially the same direction as insulated conductors 6. Conductor sets 4 and ground
30 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



Al t hough in the enbodinent illustrated in Fig. 1, each conductor set 4

i ncludes two insulated conductors 6, in other enbodi nents, each conductor
set 4 maywOneoloudeisone or nore insul ated conductors 6. FecTawsamplosss3s nst ead
of shielded electrical cable 2 including 15four conductor sets 4 each
including two insulated conductors 6 as shown in Fig. 1, shielded

el ectrical cable 2 may include one conductor set 4 including eight
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ground conductors 12 and confornmabl e adhesive | ayer 10 bonds shi el di ng

filns 8 oppcd®2dyrtls 1welwics oosomd dyngdedingl grourcheandaetpesr] 18nCH3E si des of
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i ncl udes a single conductor set
sides of ground conductors 112. Ground conductors 112 may electrically contact at least

one of shielding films 108. Insulated conductor 106 is effectively arranged in a coaxial or
single ended cable arrangement.

20 Referring to Fig. 2b, shielded electrical cable 202 is similar to shiclded electrical
cable 102 illustrated in Fig. 2a. Where shielded electrical cable 102 includes a single
conductor set 104 including a single longitudinal insulated conductor 106, shiclded
electrical cable 202 includes a single conductor set 204 including two substantially parallel
longitudinal insulated conductors 206. Insulated conductors 206 are arranged generally in

25 a single plane and effectively in a twinaxial or differential pair cable arrangement.

Referring to Fig. 2c¢, shielded electrical cable 302 is similar to shielded electrical
cable 102 illustrated in Fig. 2a. Where shielded electrical cable 102 includes a single
conductor set 104 including a single longitudinal insulated conductor 106, shiclded
electrical cable 302 includes a single conductor set 304 including two longitudinal

30 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.



104. Conductor set 104 includes a single |ongitudinal insulated conductor
106. Two generally parallel shielding filns 108 are di sposed around
conduct orweeni10li@dic1A 10conf or mabl e adhesive | ayer 110 i eCuitspasessdet ween
shielding filns 108 and bonds shielding filns 108 to each other on both

si des of conductor set 104. Shielded electrical cable 102 further includes
optional 1ongitudi nal wound conductors 112. G ound conductors 112 are
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shielding fil 8 to. each other on both sides of ground conductors 112.
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fil 10 u j f LV 2 i axi al or
single eﬁg%%ﬁgg%?gﬁgpggﬂg%%%ﬁ%#%%%%g%gggﬁgg%#gﬁ%¥5a{%%%ﬁgﬁyéﬁagggglectrica
cabl e 202abk asianpdraentwhabbeinsddted lcenduciaatOcmby evikOdound eshogteeth i n Fi g.

2a. Where shjelded. el ectrical, cable 1 in des a single conductor set 104
el ud ngoB RS TG TGP SOCOT Bl hduct or 106, shi el ded

el ectrical Cat}t&er@i@% baIEtUE8$ 28-2%0 NBIher SABSHIFERN oF ShicldPd clcB@ichdiaB@s t Wo
substantially paral el |ongrtudinal insulated conductors 206. Insul ated

conduct orascaddgae esrectsad dedprgeneinabntjon map Halwle agllerabtyaiepaoed apirt ect i vel y

in tw naxi,al _or_ diff I al ir caple.arran nt . eferring to
o0 bo " RiorShesdiohe T4 ol 8L 4B ok o680 G RS Fahiase apopsoRELL 1 o
cabl e 103indi¢ piahé ARdnhiy, hdshidded Mbariealshbled sad ekt plgalit réunti02

i ncl udes a single conductor set 104 including a single |ongitud nal

i nsul at edoBdvderstld? snayed apHt Brarcad sxadinp gancraliyindhgeame disgatigags #icsi ngl e

conduct ore, 30430 B U NTedReloPUGL LHEARM R B ALRG G QPAlG! OF s 306,

| nsul at ed"tonduct ors are arrang ectively'in atw pair cable
ar r angenmehducbie aedarrangsdibaicedl ydo ndigiopland Gog. Reiibistateo un dx@aglaryot her i n

| ongi tudi nal direction. 2010/ 148161PCT/ US2010/ 038930 Referring to
Fi g?s 2d, odimaert Oéﬁ“%c@tarﬁhggiiedc%?ﬂt’écaiéﬁb%?s simlar to shielded electrical

el udes a i nol e mona or bish R YRRRG S CovERcRuEPL PRy BEde] 2
i nsul at ecdhpedrduditctnr sd96 04 sHidelrdegedetametatlycab soghd dark) Shichtedethesical si ngl e
conduct OrcagleetS Oé%ﬂrtli‘lerll‘%l‘lc 1? - ers] %pIi(())IllJali glro%rﬁgicE)H lic[c]o%ls 112 disposed between conductor
sets 104, 204 and at both ends of shielded electrical cable 502. Two generally parallel
20 shielding films 508 are disposed around conductor sets 104, 204 and ground conductors
112. A conformable adhesive layer 510 is disposed between shielding films 508 and bonds
shielding films 508 to each other on both sides of each conductor set 104, 204 and each
ground conductor. Shielded electrical cable 502 includes a combination of coaxial cable
arrangements (conductor sets 104) and a twinaxial cable arrangement (conductor set 204)
25 and may therefore be referred to as a hybrid cable arrangement.
Fig. 3 illustrates two shiclded electrical cables 2 terminated to a printed circuit
board 14. Because insulated conductors 6 and ground conductors 12 are arranged
generally in a single plane, shielded electrical cables 2 are well suited for mass-stripping,
1.e., the simultaneous stripping of shielding films 8 and insulated conductors 6, and mass-
30 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
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5 insul ated conductors 406. I|nsul ated conductors 406 are arranged
effectively in a quad cabl e arrangenent, whereby insul ated conductors 406
may tw stwarowvdswach other in | ongitudinal direction, @eCTA®010838930
substantially parallel. Referring back to Figs. 2a-2d, further
enbodi nents of shielded electrical cables according to aspects of the

present invention may include a plurality of spaced apart 10conductor sets
104, 204,inggdionrIndpg 3, drc tispisidreads ohigsulpted éoﬁducmrr @ﬁ@‘gﬂf%}é@r epnductory K a

singl e pla?'@fermgﬁlré 38%1)1]1‘[ ¢t e é}ﬁeniméorgg ntg%g(f&[ﬂ kd (f@tih%g‘eg%gh [ neé%’e :

plurality round con ors 1 aced a ar ronran

gener al | ythé¢ smpbo;i arigef ohsnlatsdr condwsort Bend rgsoﬂnatceddmrsl 02 hewybeabrmiihgted
conduct or sets, erein t e conductor sets an% ground conductors are
arr anged t§@RBYfA Wadug FRIAS! pIcBTRLs OfAgY SWEDIq (oI RURTERO Bl SWk et &r y

15en§)od| ’%&t&n&{l céﬂ%&rﬁs eﬁlhél r%nq@ﬂ gnlnf‘e%{d'r' cal cable. Referring to Fig.

shi el ectrlc Includes a plurality of spaced apart
c o nductor setsF ig04a- 4aﬁl4umateaalg@«dnmmg tainlination peocsssflsbichlcdredectrBhl edbdied

electric cabl e 502. furt ncludes opti onal ground conductors 112
di spos edaﬂbté’ RREEH %@Hﬁﬁi’eﬁr&r &Y ’§ tqrynat E’o‘zpi’r%‘i?és %ﬁng‘rfo% HaSHGIIGRUIIHPTRPHE o

el ect ri CaindGaddh®sALstepS T sBHPRT, llldétrﬁt%ﬂ%llF Zsby aigiﬁrr}g(lmsm&déﬁﬁlgare

di sposed around conductor sets 104 ground conductors 112
conf or mablc aad h@’mvaémgai#blrstrm@ inj E;lgd‘ﬂ@plr)él@d f@mlmg@lnelsihd electiriagl dablerds t1808 and

bon shreldr Q ach other bo i des uct or set
70410 200 Siedlof Pt sa doron bRl el fgon i 439 e Les
a conbi nashieodbdtﬁleco@@x tale ¢ cahitamMYan ey Srdngermeieifebntalcenidiy 1@oE a
tw naxi al cabl e arrangenent (conductor set 204) 25and naf t herefore be

referred nr@t%dsm@uﬁﬂaoaliddl%% VEOUl A pliminafR anyrsrgjnﬁ@nr mappulagior of theendhi el ded
el ectri CgJort? lo??hlgldteg Qf’%&ﬁé%b ? &rﬂ{&ﬂfgﬁﬂleﬁi ér%hﬁma%r d 14. Because
an con ors 1

i nsul ate ors groun arc arranged generally in a
Si ngl e pI ane, Iﬁl‘ﬂlhe&dteteﬂlueﬂrﬁed i Bigl 4; abked pértiat @a‘ﬁébﬂlelﬂiﬂgtfﬁdlsf&lﬁ removed.

mas prng, Q& i mul t aneous strrpprng of. shielding filnms 8 and
hald at edvBontkle sl minhe Hids SchES b rinRetanil StpRINg of KECISYTHRN P& neous

term natig gbp, \E)\ﬂﬁcﬁst i[,ﬁ e[fhgﬁ\g)rt‘?&{jéf iRduliBS %@h%r&(ﬁﬁ&ﬁf‘%%ﬁﬁcﬁ%cﬁrdﬁ%r@f 04nd

conductors 12, a nore autonmated ca y process. This
is an admntwrgaot,mﬁas‘s—lmip@higajf@adl pett@atSaiof ahic kg ﬁlsnsaﬁnso)roshlbig btawssthegt s of
the pres

inventjion. In Fig. , the stri ed end i.nsuj at ed
condbet onBimB b EHp I Himetsh o et baoaue BRb R0 LR denent s 16
on pri nt egngidisidict R@&@h@lg Jsl‘heldhﬂig Athey ﬁsﬁhﬁaﬂ&f@dﬂ&&lduua@s Shildnsdicenss of

i nsul ated conductors d ground conductors 12 may be term nated to any
sui 2&bl e agmsmlonnlacral @hm‘tlag at tér:@rromtlonoanchﬁ@o B@Wtdabl@ep@dnﬂtrrawmﬁnpof nt,

such as, tr caI f trrc Frgs
2 ad 1 10 P8 AR AR TR Forhr B S ECARL Bror BN Gt s sep ca
cable 2 tifufifatddti@FigidbCat &nd;&;’méh d4of thBisulagibion aisilaftdRbA¢RSSs 6aH be a
mass-term nati on process an ncl udes the steps of strlpplng (illustrated

in Figs. raaoxed Anyjsuehlegethod rast baysed. sugh p3. §. 2 apgchapisel stapmnset psy
(i1Tustr asttr‘?lﬂalﬁé? T%'lsgstep“’ggpose\évﬁﬁ%nzi %{)H]o%%fﬁ}fg ShdGdofbAaLIACR Lot LS &/t he

25 the step illustrated in Fig. 4c, shielded electrical cable 2 is aligned with printed circuit
board 14 such that the end portions of the conductors of insulated conductors 6 and the
end portions of ground conductors 12 of shielded electrical cable 2 are aligned with
contact elements 16 on printed circuit board 14. In the step illustrated in Fig. 4d, the end
portions of the conductors of insulated conductors 6 and the end portions of ground

30 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



10arrangenent of conductor sets 4, insulated conductors 6, and ground
conductors 12 of shielded electrical cable 2 may be natched to the

ar r angenew0 20fo/@srtiact el enments 16 on printed circuit bearasiei/osgseh woul d
elimnate any significant nani pulation of the end portions of shielded
electrical cable 2 during alignment or termnation. In the step illustrated
in Fig. 4a, an end portion 8a of shielding films 8 is renmoved. 15Any

sui t abl e ipgbéowwldmipghweldsns crimpile. mechaniqyl clampiramdadhesively bondigede | aser
strippinqm/EQ{é“ﬁtep exposes an end portion of insulated conductors 6 and
ground conduct ors 12. In one aspect, mass-stripping of end portion 8a of
shiel ding fil Mg illsstpossinoktier beaapiss dniteyirhaitmf arhiciled glaatricyl edinect ed

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

Renovi ng 3SFPTEINgi 1A gD ppneqEoighs prsssnt ﬁ%\mna%cﬁh&g%i@%wl 6201 PR BPHREt i on
202081 NSt RIRRIdchRal ERL L NGBl i FRE 1! AGAKIRASANH.AUSArP QubII8R)

i ndependent novenent of the exposed end portions of 1 nsulated conductors 6
and gr oundclodesdudtuatity dfdongituditaesite b8 dispesstl batwedn icondricgpr séts 4. Splite i

portion 6a of the insulation of jnsul ated conductars 6 is renoved. Any

Sui t abl e TRAHSIT R IBEoRdesior Stk deesC Oge & PREERANEenEh of SHFHE  or | aser
Str'pp'ngﬂaﬂﬁ&ﬁc@ﬂ@@bﬁ%&ﬁ&%ﬁp&%aﬁﬂgmﬂ@&&ﬂ%ﬂm@ﬁﬂYﬁﬁmﬁﬁﬂgpﬁﬁaﬁap&caﬂ§a|ated
conductors 6. In 25the step illustrated in Fig. 4c, shielded electrical

cabl e 2 iceblgl60gnEhiswilows gricldedelcetiicdisiableld03 telbd plagedemorearrasily ingo @nd porti ons

of e conductors of.insul ated conductors 6 and.the end,partions of ground
contfliot orerBnds Sull e R BB R Ebs Rt s 48 Ao SHaMRH PHTiact

el ement s skfard iRdil iduglcbrehklGplctcoh@ist sl .4 dnd drdigrdsdoBPudtbls USE T@hRehthin Fi g.
4d, the end portions of the conductors of insulated conductors 6 and the
end por t itBaspasigg sandicsu el dred ereundzropducers d R dwditel Smay be discemipuauy ar e
t er m nat C t } I | g s of
st tabl e RRRACSr HRTED fochiaP Qi b3 B0 FHAGY the SBRAAL dron AL
2010/ 148 WodddGrowislérhdh &38920n ianehstdac sod pertion gy ofvwhliddatgsledtri¢catpatiig 602
mechani cal cJ] anpi ng, and adhesi vely bonding, to name a few. . Fig.

i |1 U5t r at®d BEenhRrngRs Myt Pﬁémabﬂ¥ Y’épgﬁi 18| mayned cEtend iRgIone 8bl e
accordi n%o&l?eﬁ‘gcﬁ‘ﬁ&?s%. litd bz@rnl%%é €8tmcdny gl‘i\feld%‘ cleohicgl A8 @iz%h{g' a‘r‘@' cabl e
602 is simlar to bshiel'ded electrical cable 2 illustrated in Fi'g. 1. In
addi t i on,sughblehogitbdebbtasj cal lasatpiugingG punching. Instead of or in combination with

5

longitudinal splits, other suitable shapes of openings may be formed in shiclded electrical
cable 602, such as, ¢.g., holes, ¢.g., to increase at least the lateral flexibility of shielded
20 electrical cable 602.

Fig. 6 illustrates another exemplary embodiment of a shiclded electrical cable
according to an aspect of the present invention. Shielded electrical cable 702 is similar to
shielded electrical cable 602 illustrated in Fig. 5. Effectively, in shielded electrical cable
702, one of conductor sets 4 is replaced by two ground conductors 12. Shielded electrical

25 cable 702 includes longitudinal splits 18 and 18’. Split 18 separates individual conductor
sets 4 along a portion of the length of shielded electrical cable 702 and does not extend
into end portions A of shiclded electrical cable 702. Split 18’ separates individual
conductor sets 4 along the length of shielded electrical cable 702 and extends into end
portions A of shielded electrical cable 702, which effectively splits shielded electrical

30 cable 702 into two individual shielded electrical cables 702°, 702”. Shielding films 8 and
ground conductors 12 provide an uninterrupted ground plane in each of the individual

shielded electrical cables 702°, 702”. This exemplary embodiment illustrates the

8



includes a plurality of longitudinal splits 18 di sposed between conduct or
sets 4. Splits 18 separate individual conductor sets 4 at |east along a
porti on obothw/i4eregt h of shi el ded el ectrical cabl e 602, PChaArSedy/ 088930 easi ng
at least the lateral flexibility of shielded electrical cable 602. This
al l ows shielded electrical cable 602 to be placed nore easily into a
10curvilinear outer jacket, e.g. In other enbodinents, splits 18 nmay be

pl aced sudrantasa ¢f tBepapbeleressaiing eapabilisy ohthe shiglded elsaigek wplos egeprdingnd

ground c r T LNt ai 210Q; and

gr ound cgﬁgﬁ%%%fgﬂ%§¥e§%f??%H%ghﬁ%%ﬁﬁﬁ%ﬁ?§@8%?@%ﬁg%gggﬁ%ﬁ%mﬁﬁé&Péﬁbth of
shi el ded fetreet simbBhncoatlye 602. To maintain the spaci ng of conductor sets 4
and ground conductors .12 in at | east one end portion f shi el ded

el ectrical caties@pZdi %@tetfﬁélf%%r% %Vﬁmﬁagwgés-qur%qlﬁ}ﬁeiwé%abi lity,
splizs 1 : i : e ' : I be
e L e S S P R g S G D e
e. g., | asbustoutd vdrrogs oxampplachl cogstriatisheafithe shiekdingnfilowndfitiathiddedledirical

| ongi tudi n lits, other suitaple shapes.of openings may.be fornmed in

shi ol ded APestRioB&RReEhRelcapone Sk sBieTdng fims my welidg a Jolayetive fiyfEase at

| east t henlatfmalonfih@XieBblynidficQhye iRl @adudRe! Bkt MagahclG@bil Bfdble

Fig. 6 illustrates another exenplary enbodi ment” of & shieldéd electrical
cabl e acoondiatiyenaterrl.asgeding bt ndidinptadde wopnomseinet, elnmisimegadédindl ect ri cal
cab 702.,is siml to shielded e|lectrical cabl 02 illustrated in Fig.
520U cortlbl Jlolet g RhBudtEE P EEHC A0 oSS i G recet s
i's repl achgleiy, noRdBie®undoClantetrioqosycddr, pobjigidiegolgh@fdcringad, 25cabl e 702
includes longitudinal splits 18 and 18 . Split 18 separates individual
conduct orpobetsafipogecsindens, pelypiopileas. nohetdeng: polgphospicar gdddelnobxothdenc cabl e

702 and ' - ' iel trical bl
762 a0, dpRayRk, AMENol AL IR RALLL G5 Re lori RS fhiRpL U] o2 ool e
shi el ded milwctthareabergBlbdsesii@heanatgxitrablsts, dpokizs cand spothtiiondbé athesid.el ded

el ectrical, cable 702, which effectively splits shielded electrjcal 30cable
7ozf$ nt o tREONHENIVALYSIPOSHREICRYFT By dpslpdapneoysners av‘gl ves W%r.fh@m 81 di ng

films 8 : i an: UNg ne in
Coenor ARG ARAEERRAONE 1A AR GRUERIT| TR, 9 e
exenpl ar yhesthadinggimsinhdyustindt e sntihatind¥oh20¢Olay &8l §IORETBdIS2E1Hhe038930

oot o g B 0 LSRR 08, S3RaBLLLLY b e Shlelded electy  ca
shi el ded tg¢ gGéHingat InR MR yEficITBY a Band-QlgxB dosdudtld ARROHR donsthicidn of Bre’d
' EJOS o ats?lieflc?igr ﬁ?ntnsh r?lra %é (:er?gcltgcg gasgcq?)g glnrlrlfnr‘:)ters ofo c];esia ; Z;aillgceerg sﬁilta%(l:et Eolr ?&l
8 y gnp
intended application, such as, e.g., flexibility, electrical performance, and configuration of
the shielded electrical cable (such as, ¢.g., presence and location of ground conductors). In
one embodiment, the shielding films include an integrally formed shielding film. In one
embodiment, the shielding films have a thickness in the range of 0.01 mm to 0.05 mm.
25 The shielding films provide isolation, shielding, and precise spacing between the
conductor sets, and enable a more automated and lower cost cable manufacturing process.
In addition, the shielding films prevent a phenomenon known as “signal suck-out” or
resonance, whereby high signal attenuation occurs at a particular frequency range. This
phenomenon typically occurs in conventional shielded electrical cables where a
30 conductive shield is wrapped around a conductor set.

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

804. Conductor set 804 includes two substantially parallel longitudinal insulated

9



5cabl e according to aspects of the present invention. Figs. 7a-7e are
specifically intended to illustrate various exanples of constructions of
t he shi elwongioiisBres of the shielded el ectrical cabl es. PoTarseola®psdse, at

| east one of the shielding filnms may include a conductive |layer and a
non- conductive polyneric |ayer. The conductive |ayer may include any

sui tabl e conductive material, including but not limted to copper, silver,
al uni numcogdicors 386 Thoaeensya iy nrszllebshicting fHan-%08 naudispared pronpdrepnduciosy er
may i ncl n i : ' ' [nclud t.limted to
pol yeot er ERE SnRMAFRLE, 8 NERAL & BRoRRURS R 1PE1PHG: Ofls

pol ypr opyhiihding fithy 80$iyl catie pthpodry pdte Bidee o caduétot et 8pol Iyatlityd emeluctors
napht hal at e, pol ycarbonate,. silicone rubber, ethylene. propyl ene diene
rubber, POyt dTHERE genEy Rraedngle plang anbelfectiyelyinp twm%@f?r esentiel  and

syntheti r I - 15: ANURt J ( i ncl ude
one %r ﬂ%qggﬁf??@%%ﬁ%ﬁﬁ?gﬁﬁﬁ@ﬁFgﬁ§°§0 proJ% gd%?%%g?%#ggéiﬁﬁﬁ%_ e for the
i nt ended capghdtiyapbhymericiayn 808le Nas@adtctivatpolyasic lapa 8O8b fives sisilatedi ng

films may includ am natin esive | ayer di sposed between the .
conduct ey Sf SR AT AONE ey be s ef paR Ry don iR B RGBS Cas pect
at | east 19119 808b U418 8hY &lidbRAndthdédrs may include a stand-al one conductive
film The construction of the 20shielding filns my be sel ected based on a

nunber of desiRpicpiagdofisers, shisldapilectfiay catie 90hinshdesla sipgleiconduater,sesuch as,
e.0,n Tlex,bili el ectr.i cal performanc an onf.iguration of the

S dea hebpdbiar St B ReRRRsIREERy o CRBLLEFTAMSE o or ound
conduct or@hdudtérs 906. PO QelichE Rt pariileg sisibidelgdiilng JOR|afsdikpsskd d@uad comieaial |y

f or med shleldlng film_TIn one enbodi nent, the shleldlnﬁ%fllns have a

t hi cknessset 304 RBickding Bt 9@ ingluden confor®lendhesrivyes ATk that brpdsi | ms provi de
| sol at | O%hie?cﬂhg hﬂ%é’@@g %"e‘lc%ﬁ%% éﬁb&ﬂ%fde@gg{?o%td‘ﬁ@t‘a{’;e& @@4 GROAMES OndtElofs and
enabl e a nore autonated and [ ower cos capl e manut acturl ng process. n
addikt i on,906hec shirgkdigagerilil imbmgy plrz]me _ancpéféew;vtehydm at(@bmiaasr diﬁﬁe@ltnahl

-out"” r esonance, re | L. gnal attenuatl on curs at a
;gfﬁ cﬂ| d}a?rfqa l&@éﬁ%@@@@%@?@&ﬁéﬂ@%éﬂg : %%ﬁ&ﬁ?’i@;}%&gﬁ%ar}drﬁ non-

convent i Qahughib sl bhaRlcAaRLRY 1W©ssﬁfa§%gmg%@ kYRR LOGh | S

wr apped around a c uctor set. Reterring to Fi , Shie

el ectri cdlondabtie 1892 %Rz magéds dapaitad betocondwotwrtivs gblydGtic 1Gend0eh osinget 804
i ncl udes two S gstaﬂéjally paral l el |ongitudinal insulated conductors 806.
Two geneﬁ@Vﬁﬁl%’?QF f- shiel ding films 808 are disposed around conduct or

set 804. Shi el@ifg@inkit .ag%hidfwéﬁ%@&tr%a@@iﬁl@lﬁlﬁbih_@lua@ﬁwfﬁgd@ cbf}Rfor8d0 t hat

bonds shielding filns 808 to each other on both sides of conductor set 804.
| ns at ed 09 rderstustos s@0@04insludes vgsubstparieltapargll¢l fongitwilingl msyhigde and

effectively,in a i naxi al or, di ff nt,i,al inho Cabl.e arrangepent.
Shi o1 o bl abdb. G SensPnHaHh LSRGk YoBs SRR AR Gt i ve
pol yrer i cohayssr 80804, Bertdanded 1008 iRQLd®Edrdonapbes adRSbe fageer lionkatl at ed

conductors 806. Conductive |ayer 808a may be deposited onto non-conductive
pol ynmer i dondygrcldmgrilmsilABe gngach ethenpn botesides @f conductor set 1004. Insulated

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

conductors 1106 are arranged generally in a single plane and effectively in a twinaxial or

10



Referring to Fig. 7b, shielded electrical cable 902 includes a single
conductor set 10904. Conductor set 904 includes two substantially parallel

| ongi t udiwal2oionasdeéat ed conductors 906. Two general | y paralriuskosissBai ng
films 908 are di sposed around conductor set 904. Shielding filnms 908

i ncl ude a confornmabl e adhesive [ ayer 910 that bonds shielding filnms 908 to
each other on both sides of conductor set 904. Insul ated conductors 906 are

an- anged dderenta!lipgiricablg agippgneeny| Avnddiag dilms 1 8Q4 inglidg ajcanductivg aki al  or
s o ) e el ding fi \
Conduct | Vi Oy aRReouRag rNARRIEER 11ofh o84 Stk SRt GG PR

Conduct i wisposyteet®08acdndaa sy cilagi 1 a0 &Oandianduohdi@ive Polynieidapgsrilvesd, ayer 908a

may be deposjted .onto non-conductive pol ymeric |ayer 908b usin ny
sui t abl e theehplpmipgmgondistivg 13sieg 1108z to §ﬂ1il-é%<@wﬂ@¢ E@Weeaﬂayeabﬁ@%moz

i nclygdes hgg%ga(%Qﬁygg9&6§@hﬂ%g%g&ﬁhwﬁp§g or set 1004 includes two

substantially para ongi tudi nal T nsulated conductors 1006. Two
general |y par Rdfedringlbaek o ig. ¥,icon®roi8 adesiveilsyeos 6 df srcdedicleomdalatable set

1004. Shielding filnms 1008 i.ncl.ude_a nf or .e hesi ve ] ayer 1010 that
bonds shi b diaged tehRecionidiBS Bien® SehEm ST EGRe Bfteg afach Sitiet Bohser
1004. | nsgd@bedachaRddedior st 408G nakRibadinRAg REnBeneridhinesivi 1&/c$ 1108k R ane
and effectively in a twinaxial or 25differential pair cable arrangenent.

Shi el di nglisposerson 0@:8ofishisldidge fikms § dndnathenemewhdontt fendofmabin adkesize kiyay t o

Fig,,7d, shielded electrical cable.1102 incl ud a,.si.ngle conductor set
D000 "G RGP daf ST bh bR fRRE Al € Rt FuRh PR PO BRI

i nsul at edinGAadatBleAdBeshviOfd phw dgenaiksalative E@fdaidt\%ensdhi&dlid%lﬁﬂnﬁ gl ms 1108 are
di sposed around 30conductor set 1104. Shielding filnms 1108 include a

conf or maifPRticaaResoprmableadhesi leyrtl Oemdeoxide én insuiptive berd befpgen ¥ each
other on ot Qnes+€s§§1§ﬁlﬁhg(ﬁ?tﬂggghgq sﬁﬁedjc%ﬁé%cftw%%?& e%S&”%‘H?Cats%ée Jri06 are

arranged ‘genera single plane an ectively I'n W haxial or WO
2010/ 148 shiRGA¢ 65208 And 3®A88 conductors 12. Conformable adhesive layer 10 may include a

15 conductive adhesive and provide a conductive bond between shielding films 8. Optionally,
conformable adhesive layer 10 may provide a conductive bond between at least one of
shielding films 8 and ground conductors 12. Suitable conductive adhesives include
conductive particles to provide the flow of electrical current. The conductive particles can
be any of the types of particles currently used, such as spheres, flakes, rods, cubes,

20 amorphous, or other particle shapes. They may be solid or substantially solid particles
such as carbon black, carbon fibers, nickel spheres, nickel coated copper spheres, metal-
coated oxides, metal-coated polymer fibers, or other similar conductive particles. These
conductive particles can be made from electrically insulating materials that are plated or
coated with a conductive material such as silver, aluminum, nickel, or indium tin-oxide.

25 The metal-coated insulating material can be substantially hollow particles such as hollow
glass spheres, or may comprise solid materials such as glass beads or metal oxides. The
conductive particles may be on the order of several tens of microns to nanometer sized
materials such as carbon nanotubes. Suitable conductive adhesives may also include a
conductive polymeric matrix. In one aspect, conformable adhesive layer 10 may include a

30 continuous adhesive layer extending along the entire length and width of shielding films 8.
In another aspect, conformable adhesive layer 10 may include a discontinuous adhesive

layer. For example, conformable adhesive layer 10 may be present only in some portions
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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 goadivesiee | ayer 1108c di sposed between conductcrask@y®ssstd08a and
non- conducti ve polymneric |ayer 1108b, thereby |am nating conductive | ayer
1108a to non-conductive polyneric |layer 1108b. 5Conductive | ayer 1108a
faces insul ated conductors 1106. Referring back to Fig. 1,

conf or malengdhp fasigtheor vaigly of spicdding fiiras &ela oaF epbedigent, daspetimous adicsiyes ed
b .et ween &?'16%9& és a ur§h§7rl)i‘ lgr? nt%am%m Skf@gtr ?A T8¢ ﬁ td%ﬁa%](&g gé Eﬁ ot bot h

si des of {Ch-con uct odlne cont esive

| ayer 10 sidey o eadli dpodseet h4 ane gl@)imﬁ hd)t&iudtolﬁgli iTh BBe Embddim@ng toebrmable
enbodi nment confornable adhesive | ayer 1010 may.be di sposed on, both

shi el di ngdhesivaslager 18Rl Bsimsﬁ SRR |a\PéeSIS‘éf3?éPnSf(1)V CRRORIOEMSH | nsul at i ve

adhesi ve aRgipl 9y r%@b?ﬁ g%('raklsef‘éﬂéd’fcﬁ%g Eés%‘?ﬂl&{%'egﬁﬂidﬂﬂeﬁt' {dBorfhable

Optional ly, con ayer may provi an 1 nsulative bond
bet ween addhéses&shaymﬂé) 19 toshgued dorpgo¥id¢ aboid hew/efemﬁud:ldmgdilms |8dh|a1t1s3r s 6, and

bet ween at one of shi el di films 8 and un d tor

Cont or mapPB SR RTE B st AR SreIa " BO SR cUBIdve and
provide %hﬁﬂﬂﬁ%ﬁhhyg’hﬁ@ﬂw?%%ﬁ@ﬁ@w%hb%'@&@@c&h@ﬁﬁe§&x§ﬁ%m&%ﬁh&%m
conf or mabl e adhesi ve | ayer may provide a conductive bond between at

| east onecofrdaiglielAdi adyahtagnel wlsaadhesg‘rwmﬁgu@ﬁdmaﬁttbatsehmdmgiiﬂma&Ia@

SR i A AT A S A o e R e

particl ea:oﬁﬂfrm@mtelamms@day@qohs a@fﬁgja‘f@rte provil@kBSnd BPESen mtb@ﬁag fidds 8

anor phous, or other particle shapes. may be solid or substantially

sol i d par®if@ bead beeteeaene aF HeF BFEaRd C@‘&K‘ﬁ@ﬂi ofang shiglding Glogs & Bghetees, ni ckel
coated c I I ers,
other st P B EHER HEhE AR ARG AR s IR0 B oo AR R RO ARG T
from el eciondwadis aireﬂsnﬂhafddﬂ@tvl?@h@hle&hﬁg fihad 8. ableb@idatgedlleidecb@edtﬁehlwﬁlh a

conductive materia s. silver nm nu ni ckel i ndi oxi de.
25The netkalh 1%6129%‘1@ Tigtfﬂ 5 aﬁlﬁ@n}%@?mﬂﬁ@éﬁse B r@dﬁ@@&rﬁlﬂ%ﬂlmw%ﬁ%ﬂng
particl e%f%chrab R g, C@mtgﬂ)l@%%n& gﬁﬁ&{ BR/m A bdBHsGPIRED 8§ tiRhicdddmt eri al s

such as gl ass beads or netal oxid The “conductive particles may be on the
order of asppheatlaph Inens enfbodlmem,rwnfmrmtah]ncadb@wre lsyard® hast ¢hiclaicss sfiless as

car bon n | e cQ ctive adhesi al so.i ncluyde a
conduct | BLHRGRR T el SR GO e B Conte e U HB B el B8 Fayer 10
may InC|qg&kﬁ$§gpgﬁgﬂﬁﬂ@g§n@dhﬁ§hye | ayer extending along the entire | ength
and wi dth of shieldi 8. In another aspect, confornabl e adhesive

| ay?? 10 may |(Em1fmbge Qﬁhgmfntawnmtﬁj@aadwgm® pckyeve desitnd raschapicel and

2010/ 1451THET) DRAU T D000 DR NE Far T Cu B aeBRebai mg 111 me

8. | n oneoardimdbleRbhesivl laﬁé?ﬂbiﬂwﬂé!ﬁlfcﬁﬁh@)%e\tﬁmhay@ﬁwé& shmdhuglﬁ&n@gm urality
of 1 ongitudinal adhesive stripes that are disposed, e.g., on both sides of
each condUiRGEtvesn candisipraeis dntyhishrinereasss at least thedaisrd ﬂéﬁtbéay rEsiclded

conf or mt@lé‘ct@éﬁ‘ ‘éac'dl%/ 8 TRY &fiovIsHidGl P iah hfidSto BOF18Ld oP! ERAY o §ensi tive

adhesi ve,
25 curv111near outer jacket, e.g. In another aspect, conformable adhesive layer 10 may

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

30 maintain the position and spacing of insulated conductors 6 relative to shielding films 8
along the length of shielded electrical cable 2, which results in uniform impedance and

superior signal integrity of shielded electrical cable 2. In another aspect, conformable
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5adhesi ve, a thernoset adhesive, and a curable adhesive. In one enbodi nent,
conf ormabl e adhesive layer 10 is configured to provide a bond between

shi el di ngwbi2bregi48i6ihat i s substantially stronger than aproon$2bienssen 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 accordi ngly. An advantage of
this adhesive configuration is that shielding filnms 8 are 10readily

st r i ppablagdhesiviayerel G masendomntastiachyely e partieBrn alieqraplstel) removehbethisen

enbodi neng ; @HQ Lve | | Sy conti - i de a bond
bet ween s F%ﬁﬁ?ﬁgﬁgggkée aﬁgéﬁ}(%ﬁ%ﬁg%%%ﬁgz¥ﬁﬂgkggg%@?%ﬁ %@%ﬁ%ted

conduct orel&tradcatl ysbhtatichaoly ofhicl imsth&etanaks, whieh sndpsdsasntht alckticelopeaformasderadng. An
advant age_ of this adhesive config nsulgﬁed conductors 6 are

ti i that |
anchor ed Bistdadeiecsrsabrahiag Ipiapﬁ%leggs%éf?‘?f@'r@%?%ﬁh@zﬂ% ye Kby egnforap) e

152,z thi i i f or.e: he
kel | hoad CBPARL R phlidlly & doBAbl S ARVENER AN 1L AESE R AEER S 1oy be
chosen basdgramdidoeduiatrendeds apphitcabimhcondnctorel 2erttnvdéatiyrrontacioatfiastabl e

adhesi ve | ayer,.10.h a thickness of, less than, about. 0.13. mMm |In a
or ef or 1 oS SHFREHE TN GHRRERT 2 AUHEE T Eear Sy BF CIPpr AP RIS Mes of | ess

t han abouh;fdL21¢8mica? 0800 D O vERRE £ 1AM BeTbMBabI Y RIcsilO 14RY 1 ¢ ek b Ln achi eve
desi red nechanical and el ectrical performance characteristics of shiel ded

el ect ri cdrastamd ef shiclding divas 8 epé gtound cadnctrab | aapivdss ve grayd conduchay
ta b hi t i el di. fil 8 in. . bet duct
COnET™ B Dl IR Bhe e e e RS LR onc o

el ectricahtegdd. € 2. This allows shielded electrical cable 2 to be pl aced
nore easily into a 25curvilinear outer jacket, I n anot her aspect,

conf or mabl e adigs Bodcilbysdiaterthrogephes sxgmaiplait f‘énbs@?rhg#t& RE# shiplded elgetrical
con g . o '
conducr or “LisStdifio SHREHTE e AR hy 8o RS A0k e oD a0

I'S 1 ncreas
form ng dllastravd ¢angpdds chiaps aaimahofdund cdriduo®rSinithe Hidded deatsal cables h

i ncreases, the durability of shielded electrical cable 2, e.qg., during
flekd ng otn ﬁsfpéct@ém%%el%# ei%f&‘ﬂ%ail e%bﬁie {Smr%p%r%ﬁmg éh%féil?%@-aﬁlﬂelfiﬁg position
and spaci i | : r g : el di I ong
fhe T ongthor S EAH RO AP Ay B Eafh SRR GO el Phofod

i npedanc eofarys. slopar aspect itlgnabundtagnetors ebéctisdaillglcdelctelt dmstomealf tiabl e 2. I n

anot her a t, .confo le WD 10/ 148161PCT/ US2010/ 038930, adhesi ve | ayer
0 iy o ShRThe BRI LIRR sEpup e Tha Sratar For Bt iiay SRUN: PEsHeE et veon”
shi el di ngiifds! FRhA akAnSieas, tRELNREA cERNAKES %ﬁ aRbDedelcASd B dseAHif wisht el di ng

filne 8 electrically contact each other in these areas, which increases the
el €24 ri cdh apethfigspegictbe gfouaricendistore He oot ¢lecticallaisiontagt th ghiglitnghlimsabyect |

conf or mab| e. adhesi ve | ayer ,,10 conformbto effective b artially of
compt et ey ok “Baiefisah e PReofOBlaoR) ™ freginsitinF RS SR T e
conduct oray bditabAs indivié@sll bbntad lelnitsht 60NAURIIEBIS thrhigdtiRatpoing Aukl ag @t act at

| east one of shielding filns 8 in these areas, which increases the

el ect ri caon36t flomprimeer Bintaheiequicwatd. e thi wancempnteths eraipdrpopdugions may
cont o bl USRS LIRSt ReTNERD-ch LenphunmuBla o glne
br e2k t hrshisfdedadsriridairedileaqdbdisg wean @apeot of thetpperst @btith veleegh thecal cont act
as ground conductors are positioned external to the shielding films. Figs. 8b-8c illustrate two
exemplary embodiments of a shielded electrical cable according to aspects of the present
invention wherein the ground conductors are positioned between the shielding films, and
may be included in the conductor set. One or more ground conductors may be placed in

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

combination of both.
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i nt ended. Figs. 8a-8c illustrate three other exenplary enbodi nents of
a shielded electrical cable according to aspects of the present invention.
Fi gs. 8a-wo 2aroei48weci fically intended to illustrate exampiras2ab/osdveo

pl acenent of ground conductors in the shielded electrical cables. 15An
aspect of a shielded electrical cable is proper grounding of the shield.
Shi el ded el ectrical cables according to aspects of the present invention

can be grounddtefpring tobigh 8¢, soicldggyedectnas! erhde halaiaeludesyesipgle gaedustideict or s
el ectricajl t | at

gr oundi ngizltoﬁeégﬁug%tasgolng tg%&s%gg‘?“g%ub P%Bm@;&!f %Ilé] IIgltllu Fﬂﬂgﬂﬁt%ﬁ_ In this
arrangenammdwﬁaelgﬁ@uhd)gﬂﬁdﬂ@ﬁﬂhﬂbnﬁydah@dﬂbs]QO$&&RBQx$@iaﬁu(ﬂraln

W res" 20In anot her aspect, the ound conductors do not electrlcally
cont act tRBIHOTSEHIHY- ﬁq%%omﬁgke aﬁ?@w%w.l&dgﬂs @ﬁm\%é%ggtweﬁn tHeldmgn) e

cons{ruc tf}lﬁﬁ 1t26§tanmncf§ %hfeﬂ?#ggﬁfﬂ%eﬁd@f QJh’Btﬂé}td?ldoottI? sifEW, ofsc%hal%%teset

i ndividu contact denment o ny suitable termnation point, such as, e.g.,
a cont act126¥ eimsulbted nowdlmtqrmm are aoengedlpoacrdlly ima sihgls pwnleang effgc‘ttvelﬁ 1Ine

ground conduct ors he r ferred to as. 'ground. wires" | Fig. 8a

7 Pust r acesgasieps AR R B etfeitergemint Sl B Gt EBR b Hapes
accor di Ngn¢Rd@n FSRER ofProlMEcRUESER 21 MBENiHRA WAL td sHiBRingrMHRA 208.
conductors are positioned external to the shielding filns. Figs. 8b-8c

i |1 ust r at@ronnd cendaniorsaldl 2ambpldcereries, lmfdela ascfcm@bd@dn@ls et toriduator setd2e4.

o e hos: el Baflkud el BRETy MYERE PRRg D 2R PR The ™

conduct orshigding Gnes moma@w@md@@@@gwr[&omdo@ml 1200dndlinde3Dany
sui tabl e p05|t|on external to the shleldlngbfllns bet ween the shi el di ng

films, orPrateetbrpdpyritl2epr yid Bordhesivanayontid 0t bendnpomtessyo iorod8¥3doRef erri ng

1204, *corsdisiibk ALEF S B TE RO A ol ARG IERE AR AR BBl AeRODENERET T
i nsul at edgrcmmbhmﬂmtsrsllzmﬁ mal\e sgeoeidet lby apmua:lr Iceﬂldlﬁ:hvebldeldgsdch lapree. gl 208 are

di sposed ar und uctor set 1204. A confornabl e adhesive | ayer 1210 is
disg%sed‘ﬁ@ géW&@H@“ﬁ*PFHE“Y?U§§§KHO%%HB§ )-shielding films 1208 to

each other on I@&Hﬁnﬁ't&'? . 86, &%“&B&Cél&ftrlc%‘ﬁ:atﬁ@@é‘()z hBRdESS ﬁﬁ%l%%ﬂ&lf&&rsét 1206

are arranged generally I a single plane and effectivel n a tw naxial or
di f f er entli3aH. @@riductoabettd 3a4 irhglesene su‘tﬁtamahldseplarelﬂ@ddmgltudjnabmblhleted202 further

ol vdes 3 BLYCSl Lyl GEouR cendhotons, 1912 mesLened extspel to T
both si d%n@lflct&os@g URI4O &RForddBR-adhesive layer 1310 is disposed between shlelding
20 films 1308 and bonds shielding films 1308 to each other on both sides of conductor set
1304. Insulated conductors 1306 are arranged generally in a single plane and effectively in
a twinaxial or differential pair cable arrangement. Shielded electrical cable 1302 further
includes a plurality of ground conductors 1312 positioned between shielding films 1308.
Two of the ground conductors 1312 are included in conductor set 1304, and two of the
25 ground conductors 1312 are spaced apart from conductor set 1304.
Referring to Fig. 8c, shielded electrical cable 1402 includes a single conductor set
1404. Conductor set 1404 includes two substantially parallel longitudinal insulated
conductors 1406. Two generally parallel shielding films 1408 are disposed around
conductor set 1404. A conformable adhesive layer 1410 is disposed between shielding
30 films 1408 and bonds shielding films 1408 to each other on both sides of conductor set
1404. Insulated conductors 1406 are arranged generally in a single plane and effectively in

a twinaxial or differential pair cable arrangement. Shielded electrical cable 1402 further
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100ptional ly, shielded electrical cable 1202 includes protective filns 1220
surroundi ng shielding filns 1208 and ground conductors 1212. Protective
films 12280200l udsisia protective |ayer 1220a and an adhe®Craskaymssoi®20b
bondi ng protective |ayer 1220a to shielding filnms 1208 and ground
conductors 1212. Alternatively, shielding filns 1208 and ground conductors

1212 may be surrounded by an outer conductive shield, such as
15conductm¢/léd%raanlarahm spunshaosdugtpis Ut positipnedistwanshicktionAjms S Rl v ng
to Fig. 8

1304 Joor 10 'réﬁ%ﬂlghg&c%ﬂs% 50 Gudedqf cb @Hﬁ%@t ﬁoﬁ'ﬁalél‘%fﬁw%% l,&igr n:uet

s two substa
i nsul at ecboﬁdymtdmeualzaﬂcﬁﬁﬁulafémOgﬁmerraM% granahh@ld g&htr@ll;dlm@smglle@%anESOS are
di sposed around caqn gctor set 1304. A c nf or na the5|ve L$¥ 1310 is
di sposed bet wedss- SRRt sycmplerg om aﬁ@eﬁbﬂ%@ PRtaFRMGMOIY s 1308 to

eachs ot hef, rg% Qn% 1%%?010&16 ng’fﬂgﬁs%lhnéﬁ{en%ﬁQ%d tbra ?etdqgrcﬁﬁ) Bugt ors 1306

are arrange ner al In a pl ane an ffec in a tw naxial or
differ entElacttnpaimsseuﬂ;ﬂwy daﬂ)i)rmaltu@msiﬁeldééhélecttdeaj celbledﬁﬁl alai arcelbétacdl302 furt her

i ncludes a Iurallt osi t.ioned between shiel di ng
e 1308l e ABP 4o o SRR oL Sabla S0P e e e PO ROREet or Ser
1304, andiphMRofuctd?@cid 190 shRa %@ﬂ&ﬁl‘l’f  alddde ?[a%e SPRAREnARMTsef T OM

conduct or set 1304. Referring to 8c, shielded electrical cable 1402

i ncl udes 1aclsde$gvve subﬁii@m@llmma@éltel lmng:mdu@cb rulatagrcondectais 0406 Aoy igensraliyo

subst anti al | tudj.nal j nsul conduc T

contd o't yPieL ARG g ats JRE bitCitted SRS EEPSATT R AR RmIR, o <ot
1404. A crptavdmbiel sadhegiky®Red Byticed $hlibldirg filhs 1G98 dndBEMB & Rickdihefithig
30fil me 1408 and bonds Shle|dI2% films 1408 to each other on both sides of

conduct orl 3880 gaphptharies hogh Bdescd sacicemdyctonst 1804 Gableatigeld2déndraretd in a

| | . . ) it . . |
1o PRI SRR B ISl 0Ll LU 304 Sl Rl
2010/ 148Jcﬁ&Bﬁﬂiusafgﬂﬂm&%@ldcﬁmlauglemtmtpbahiad:hﬁ y522f Cgblowtip 162huct ors 1412
p05|t|oned shielding filnms 1408. Al of the grogad conductors 1412

n
ar el ncl y98 g\lrﬁ § refmingonsaa erawul refefencessuch as. GrixiedachriameriolPd6 PA12 and
i nsul at ed, GendyctQ m%alﬂd%%%%fesﬁﬁﬁm%@ug@@&{n%bﬁaﬁ hdtwBerSihi &l @& Fi gs.

9a-9b ill'ustrate an exenplary enb nt of an electrical assenbly

5accor di ngbked 587 and theggrowfd refeecrpe eSehi¢ clipmep be cammtrerted todbegrotind eefgrencst ed

cireuit b%mgdany suitable method, including soldering, welding, crimping, mechanical clamping,
and adhesively bonding, to name a few. When terminated, cable clip 1522 may facilitate

20 termination of the end portions of the conductors of insulated conductors 1506 of shiclded
electrical cable 1502 to contact elements of a termination point, such as, e.g., contact
elements 16 on printed circuit board 14. Shielded electrical cable 1502 may include one or
more ground conductors as described herein that may electrically contact cable clip 1522
in addition to or instead of at least one of shielding films 1508.

25 Figs. 10a-10g illustrate an exemplary method of making a shielded electrical cable
according to an aspect of the present invention. Specifically, Figs. 10a-10g illustrate an
exemplary method of making shielded electrical cable 2 illustrated in Fig. 1.

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

30 suitable length. Insulated conductors 6 may then be provided as such or cut to a desired

length. Ground conductors 12 may be formed and provided in a similar fashion (not

shown). In the step illustrated in Fig. 10b, shielding films 8 are formed. A single layer or
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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 wopbuw@Bicly of spaced apart conductor sets 1502carusangesssgeneral |y
in a single plane. Each conductor set includes two substantially parall el

| ongi tudi nal insul ated conductors 1506. Two generally 10parallel shielding
films 1508 are di sposed around conductor sets 1504. A conformnmabl e adhesive
| ayer 1510ultilayer wplpawy be dermadriisyig aay giieple method 1808 agrfd- bromdsuasivaldei ng

L1 e 15 a3vet oR e Sill ki B Ind) ERrAba SPAN GARGNEREy SoidRl fim RO S

clip 15221 or otrherw se 0 -an en ion o ded
el ectri cahayibh be plZdcdus Bushh@tcuato d éadtd ngthafndsdrivetith. SicfdidBIndsSO8

el ectrically contacts cable clip 1522, le clip 1522 is.15configured for
ter m nat iBH PoPs-Tgrpeiie hers Bresyeise patigh ,toé@“é?%seéﬁﬁi&wlléﬁ ment 1516 on

printed ght&H - 1514 Eabl i | ﬁﬂg%ﬁ i n

shi e dedqgfég?%ng?&%géVéS%%%gm§%3§$ﬁéﬁg%ggﬁr re gﬁgﬂ@g&h%ggﬁgﬁ%¥$§ may be
t er m nat edhtwvd lhgergllowhdthrredyebefocmedion Rlgeldmg Eluistéalsies angtdndeble nmthaddi ng

sol dering, welding, cri.nping, nechani.cal clanping, and adhesively.bonding,

P e Suplf S dim i st O B a o S 9B O R Pl U

20termn %&ﬁ’é’ce@&oﬂdﬁ@toﬁs"@ gP&InT(ii ORGu@brs i D?arﬁ%'ﬁf@l'&ih? Fifmo8& aie'l?rblbi@é&% con d uctors
1506 of shielded electrical cable 1502 to contact el enents of a term nation

poi nt, suotmiag tod 2¢.is prowited dioraliegriont 24 hEludas ppiinpEtbrvingils 26800 14.

Shi el ded el ectrical cable 1502 may i ncl.ude .one or,.mor r.ound duct ors as
dos il bed e R e AR RO R ser ot E B8 oR MifRe RS sBRHEt o
to or insheag obitals lIgasited®bendattosd, @élindtohiihdidrs 1306d sBRIdigs filmMH8ateOy
illustrate an exenplary method of making a shielded el ectrical cable

accor di ngresgehacsersiéns fodhe eqndigyrasion of shiplded elceticalgighle % jppdpesjtionedgs
10a-1Qg i . l-ar . LN I } cabl e
2111 ust e R0 Blin G RIEAR: oTEh oA L ofeP Bl BBl 0 GBS pSBH

i nsul at edoaninduella2é, Botatml digyavedibétsicagfoaumyngsiollt abd, @ obEtdimihg w2 as, e. g.,
extrusion, |nsulated conductors g may be formed of any 30sui t abl e | engt h.

| nst? at edOEBhUULHBRSIES feyoundern e 6 ity deund crderiot(d ardbadgesi red
Length. - Ghound, gﬁﬁgyﬁ O oftfer BRYOMGQIITRALIARAIRL M ARl Brfnd) 1 | AT

t
fashi on (not shown n the step illustrated in Fig. 10b, “"shielding filns 8
ar e f or nendwctaris 19| Hedt ayerbeaapplisiro2@dilifatel BasliCHUSAgH OV thB8aB8odmut, | ayer

web may bhe forned. usi suitabl e net hod, such ,as, e, g., contipuous w de
web. pr ocaSuTRE T Btk FiepRd CeryEpT B F B EuBe Cadycian 24Br BORURg: 1.

Shi el di nghfdldifB fifndBYo BB oR LI H&L ASadUIAdMtodét 4bAd grad@gi red | ength
and/or width. Shielding filns 8 may be pre-forned to have transverse

par0Q al foonducters 12 peewan e sfrigkxnsidtionyin; athqriggbodiments, these steps may occur in

separate operations. Fig. 10d illustrates shielded electrical cable 2 as it is formed by
forming tool 24. In the step illustrated in Fig. 10e, longitudinal splits 18 are formed
between conductor sets 4. Splits 18 may be formed in shielded electrical cable 2 using any
suitable method, such as, ¢.g., laser cutting or punching. In the step illustrated in Fig. 10f,
25 shielding films 8 of shielded electrical cable 2 are folded and an outer conductive shield 30
is provided around the folded shielding films 8 using any suitable method. In the step
illustrated in Fig. 10g, an outer jacket 32 is provided around outer conductive shield 30
using any suitable method, such as, ¢.g., extrusion. In other embodiments, outer
conductive shield 30 may be omitted and outer jacket 32 may be provided around the
30 folded shielding films §.
Figs. 11a-11c illustrate a detail of an exemplary method of making a shielded

electrical cable according to an aspect of the present invention. Figs. 11a-11c are
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5l ongi tudinal direction. As illustrated in Fig. 10b, shielding filns 8

i ncl ude conformabl e adhesi ve | ayer 10, which nmay be forned on shiel ding
films 8 wwongleagiesui t abl e met hod, such as, e.g., |am naCrng2@0/03896¢t eri ng.
In the step illustrated in Fig. 10c, a plurality of insulated conductors 6,
ground conductors 12, and shielding filns 8 are provided. A form ng tool 24
is provided. Formi ng tool 24 includes ajpair of formng rolls 26a, 26b 10

havi ng a seppealboptcadgsbied ! nyratoanexapmpisoltbe eordaaning o penformabt; edhgaige

el ectric j: . i . ated conductors 6, ground
conducto?éwﬁgg&gﬁéhgﬁggHﬁg%gﬂﬁ¥@ﬁgxg%g%%h%é?gﬁ%ed according to the

confi gurati on lafthsheelldewated 8CFipi Clal acablilated coathett@os0t | opednd corfauctor m ty
to formng rolls 26a, 26b, aftirlgTich they are cqncurqgntly fed into bite
28 of forifilAgPacse prarbEam Deatahgonfiusiond 8e:vad fwe phildis tHgsI60P &r26a, 26b.

For i ng gﬁ%id&ﬂ S%%&lggghﬁm&igjéa@ﬂ 1rfc'c1hld@% %nﬁn@%gétaﬁﬁmlﬁ9ér 1% 31

4pand
ground conduct or onds shie ng f 0 each 0t her oﬁ %

ot h sides
of each otapdultistmateden Fresahld- ropsindldognidust 1608 atkXorhiehiromad/ inselagdpl i ed to

facilitate bonding,  Although i hi nbodi t, forming shielding filns 8
round conBgTr et 5rane cgrdita 18R AULPRIEI 516 TRRATEH hivel di ng 111
8 to eachj@itheld iaFiPalb, &nfimaslc ARCIVCRADENTE P stBEhavd tRAHoSE RMNRickness.
20conductors 12 occur in a single operation, in other enbodinents, these

st eps mayAvibe derniing sepbonaing ofpbredding itns FHQP. preowtds.|conformable adkdsivel ded

electricgl ca 2 as it is fornmed b ormng,tool. 24. In the step

G ¢ et B & Gofitalio et T A Recklirh 8% 528k tsrBubiS: neen

conduct orchsRt&ridticsWlshicked BladBicabeubior6vRAS pdtifsdall @] dadugteetinireali 16abl e 2
usi ng any suitable nethod, such as, e.g., laser cutting or punching. In the
step il | vonfoamableiadhesive layqs 16 semifernyiorhy thinpprsbegwemm shlding ddme R on cal
cable 2 - cli i l i ged around the
f ol ded sﬁ#@}%?%gﬁﬂPﬁggag&ﬁ§#%§¥gﬁgﬂ%@ﬁ%gﬁﬁgﬁﬁgﬁhg%ﬁgghgPﬁ%ﬁéfgp illustrated
in Fig logformableutiresiyedakeas 181 displpresainvde droat theswhredst Burtleonahmédrimasleshi el d
30 using any .sujtable nmethod, such as, e.g., extrusion. In, other

enbbYi ner??*é,eS%ha@?rSég%m PR tashe t@}cge@@ ARy 1188168}?f@j¥ adacgninsiietsd j acket 32
may be proyj i i i —alBlgds. 1la-11c
iIIustrafgﬁggggigp?%ggggﬁﬁgggﬁgkgﬁe62%fﬁ%§h§?mﬁggyﬁgégngﬁ?nggggelectrical
cabl e acoondiatgr t606and gspediconductdrd 6p2 espntion nf/emfororabldidhssivd hgerklc are

WO 2010/ 1PCT/ US2010/ 03893 eci fi.cal intended to jllustrate an
exanpl o o IDRBPGG AT GRNI BF oo b BrrenrarubiredPvers ayes 6 pgi e for mi ng
and bondidrgc@fely Be flntthaE bhivddR shieRidBInSt %QS'ahh%ﬁhﬁl@tc@ﬁjddcﬂ)rﬁ'@z; Ila, an

i nsul ated conductor 1606, a ground conductor 16I2 spaced apart from

i ns2 at ecrontmngble adhasd@dayein d6 H0ndi s b cedveiiyriomm ithase arcgogich tleat ground
conductor 1612 electrically contacts shielding films 1608.

In certain exemplary embodiments, the shielded electrical cable according to an
aspect of the present invention includes a transition portion positioned on one or both sides
of the conductor set. This transition portion is configured to provide high

25 manufacturability and strain and stress relief of the shielded electrical cable. Maintaining
this transition portion at a substantially constant configuration (including aspects such as,
e.g., size, shape, and content) along the length of the shielded electrical cable facilitates
the shielded electrical cable to have substantially uniform electrical properties, such as,
¢.g., impedance, skew, insertion loss, reflection, mode conversion, eye opening, and jitter.

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

in a single plane and effectively in a twinaxial or differential pair cable arrangement,
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S5provided. Shielding filnms 1608 each include a conformabl e adhesive | ayer
1610. In the steps illustrated in Figs. 11U-1 1 ¢, shielding filnms 1608 are
formed arwondiomnsishat ed conduct or 1606 and ground condueconsi@id3ssd bonded
to each other. Initially, as illustrated in Fig. 11b, conformabl e adhesive
| ayers 1610 still have their original thickness. As the form ng and bondi ng
of shielding filnms 1608 proceeds, conformabl e adhesive 10l ayers 1610

conf or m trBiREHIIRE disdEasisition nesewa iacabstanitllz cevttant canfigertioy dengde

character I I , as
|IIustratlécgd??\g?ﬂ-f8 h%?%aeﬂ%gﬁzogﬁg &%h%%ﬂgk Vﬁggggyg gg%h%%%%%rn1to be

t hi nner meéomefagﬁdsnoeﬂie]ldi dgvmmdmﬁorﬂlaﬁ%@ncmeﬂns|cdﬁ£foﬁf>othr¢sudhait<&sl irctheduct or
1606 and wound conductor 1612 i of conf.ormabl e adhesi ve | ayers

t
1610 di spCAewLORa by G Wéé’@tr%]r‘%gé cqz TEURION OF Bt BRPEe OrBeriMess
'ayge(s 1%%6&%9{11% éﬁ?eid%dl%%c{rmaf'ga%ﬁe s S R BELAL ! st &%@B? ensul at ed
uctor 1606 and groun

con conductor 1612, and substa y con rn1to
i nsul at ectablenBigst 13- 1460Busmndt: grous dxeampiaiucﬂnmodﬂrﬁdtﬁs ofaa goeltedeledfical
nto t hese areas. Further,

conf or nabl adhe ive | ayers 10 di aces

Cont or ma BB AN P e O TR TgeRan PSP Bt s § BRI heefided bet ween
shleldlnqh%kkaﬁoﬁégg%ﬁyaqlga&gﬁqh@gﬁgggbp§n1612 20conf or mabl e adhesi ve

| ayers 1610 di spl ace away fromthese areas such that ground conductor 1612
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orelent - rudiant | e GRS ER GRS TR el h B BRE T8t bot
si des of 1706. TWOdbkdraly s@llcl ThicRlidd QRS 1t7|08rzlrep&l dséd alosin€ 6d dugter s&t 1704.
provi de high 25nanufacturablllty and strain and stress relief of the

shi el ded A erfionabeanfersmble adbaying byen h Otnfispesed hsivercs ﬁhlsbimg falmsak708

subst anti gl

si ze, shé%eb%n&p 2%3@%%@ Q Ong%%ﬁ?BhQ}&fh&ﬂPﬂ§%8§9 ?8§%§27g€trlcal cabl e
facilit atlﬁsﬂzﬁtb@c&’fdueiodeﬁiO(eisﬁﬁecm\eba;l' aic@ipee i @ oo osslllngle&miecad:dbye uni form
el ectrical propertjes,. such as , danc skew, sertion | oss,

ref [2ct i GHanggRent c%‘H?/léW&fﬁﬁls 1dDR 1 @?}wﬁ@n ‘é“ﬁ’de a¥er &0 ga%ﬁammr%ﬁgwtve in
certain %B‘Pﬁﬂéﬁtel'a%e% 17@ rtcﬁ‘l%luct?vega erqmﬂag% XV@@E&{dﬁcﬁggﬁlﬁ%W%t or set

i ncl udes two subs antl |y parall | ongi t I nsul at conductors
arranged(gnﬁgmahbmofﬂn@dmg@QMelﬁm&menamd¢eﬂkﬁmmﬁgehyomnfﬂnﬂmmgiwmaQO&r

oo e b oL AL, g SO ARSI CTL oot 02030
confi gurap &moﬁkgﬂﬂnbfﬂ 8f shiclding films 808 shown in Fig. 7a, shiclding films 1008 shown
20 in Fig. 7¢, or shielding films 1108 shown in Fig. 7d, for example. Shielding films 1708
include a concentric portion 1708’ substantially concentric with conductor 1706 and
parallel portions 1708°” wherein shielding films 1708 are substantially parallel. In other
embodiments, shielding films 1708 may include a single parallel portion 1708, Shielded
electrical cable 1702 further includes transition portions 1734 positioned on both sides of
25 conductor set 1704. In other embodiments, shielded electrical cable 1702 may include a
transition portion 1734 positioned on only one side of conductor set 1704. Transition
portions 1734 are defined by shielding films 1708 and conductor set 1704 and provide a
gradual transition between concentric portion 1708’ and parallel portion 1708°” of
shielding films 1708. As opposed to a sharp transition, such as, ¢.g., a right-angle
30 transition or a transition point (as opposed to a transition portion), a gradual transition,
such as, e.g., a substantially sigmoidal transition, provides strain and stress relief for

shielding films 1708 in transition portions 1734 and prevents damage to shielding films
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| ength of the shielded electrical cable beneficially provides substantially
the sanme el ectromagnetic field deviation froman ideal concentric case for
bot h condwmot2oreg148181t he conductor set. Thus, careful contcolused1obs®3o
configuration of this transition portion along the 5length of the shiel ded
el ectrical cable contributes to the electrical performance of the cable.
Figs. 12a-14b illustrate 'arious exenplary enbodi nents of a shi el ded
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faces | nspy&kigH i&&ﬁtﬂ#%?.ﬁ%ﬁsitl&rpﬁortigﬂbﬁpﬁ@l?ﬂ)&%ﬁ%i OnhetosticRlrdétng films 1708
is simlar to the configuration of shielding filnms 908 shown in Fig. 7b.

Al t er nat irvpreyents héepegnfe fepm soientiofial shble cdifrgyrétidngssutly 08 ergayantdeadi milar to

t he, configurafi of shi el di fil 808,.sho i.n. Fig. 7a, shielding filns
100 ohovdtbial oBfE heiih Fyficlls pone iy e btithaidiroff e, g "Por
exanpl e. ighilgtdta@utiol, g ad 1@A] twiahusdecaBleC GRSRNML 4 iHGelP %dn@fhllgz%@ﬁt'inuously
substantially concentric with conductor 1706 and parallel portions 1708"

wher ei n shsnebedl #iguid 3 pyr ef7ipsulated cendistoan tAldiongh frepaiderl cablerpopfigeptions
gt RN . ; . o
T8 rarg ] dbbnlden R AEAR T ROt Srebo A EPRIMEL L1 T ons

1734 posidctaustde cloctbioilpropaiess. bf the Skiehidd etecotricakbdablecg @dcorlingad Agects of the

enbodi ments, shielded elecirical cable 1702 may include a transition
por 13 on PrE8NHBEeRoPnEeRIALIS SISFiR pr@pa@ewnclzﬁ?&aweﬁ? gsé gyniygag the ansi ti on

porti Ons_&Jc%%ca%ﬁ%&%fm@@raﬁém&bh&%hw fiy Hi@ni{&ﬂﬂﬁ% i LUIIMCt Qlsirat 1704

and provide a gradual transition between concentric portion 1708 and
paral | el pootidn onl hid8lly odntohie e nopfiguratonbf Ol trasitoppostesh dlongthshar p

transitiqgn, su as, £..0,, a right-angle. 30transition or..a transition point
as oppo : : as, e.g.,
Joteef B hepRiskEidisalr AT R b 3PS e R deerioth efon as.
a subst anhingthlz¥s S @aRdcltahcct dedRsibh 'af?d[‘miﬂhﬁé’ds@l@esreﬁﬁi"r&i dhadliBbtSLELmBItpR | ef for
shielding filns 1708 in transition portions 1734 and prevents damage to
shi & di ngohflugier sets, thereby reducing the conductor set pitch and/or increasing the electrica
isolation between conductor sets. Careful control of the configuration of the transition
portion along the length of the shielded electrical cable contributes to obtaining
predictable electrical behavior and consistency, which is important for high speed
transmission lines so that electrical data can be reliably transmitted, and becomes more
25 important when the size of the transition portion cannot be minimized. An electrical
characteristic that is often considered is the characteristic impedance of the transmission
line. Any impedance changes along the length of a transmission line may cause power to
be reflected back to the source instead of being transmitted to the target. Ideally, the
transmission line will have no impedance variation along its length, but, depending on the
30 intended application, variations up to 5-10% may be acceptable. Another electrical
characteristic that is often considered in twinaxial cables (differentially driven) is skew or

unequal transmission speeds of two transmission lines of a pair along at least a portion of
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WO 2010/ 148161PCT/ US2010/ 038930 1708 when shi el ded el ectrical cable 1702 is
in use, e.g., when laterally or axially bending shielded electrical cable
1702. Thiwodamegeliemay i nclude, e.g., fractures in condueCirus20iapsse3d708a
and/ or debondi ng bet ween conductive | ayer 1708a and non-conductive
polyneric layer 1708b. In addition, a gradual transition prevents damage to
shielding filnms 51708 in manufacturing of shielded electrical cable 1702,
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i deal electro neti c profi , these profil.es are not nece t o.achi eve
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properties can be achieved by mnimzing the electrical inpact of the

transi t i oaqpmdispesificasiog. Depsndmgrinnthe imepded epslicationfvatuse of leanthian kbeut 20r t i on

and,carefully cantrolli t he conf.i,guration. of the transition rtion al ong
t he! engticesteRinish pody A iRt LI P doBey TRy 1R NP8 of T e
transition porpdfemingibatiioZass. lIng 108 aphttaselp dehietd aeBptabld clicttidai zes the

requi red space between multiple 20conductor sets, thereby reducing the
conduct orPreRSTties; {rams EAIPAHORNRE £6 Singlded elcsirisak qableal 702 gwsvagarh nchdoie en
conduct or t S configurat i f e Ltion
por t1 on_ s aRg Sy st 7 RhitL B MG ab LA AP e A0S IR o
obt ai ni ngl706eAs bésabhevieinddg r i2batrobesmtion] assad 76 dnef tsdrsition, povdivnct734dgs

ol Phbly i By reaoraminisddshes oPbBTAABR: LD AN TR 6inge of he
transiti %ﬂbﬁ%ﬁaﬁ@%oﬁ@éﬂﬂﬁt wiR iRt BRGudby leﬂO%,C&I{di kition points 1734”°, where
shielding films 1708 deviate from being substantially parallel. In addition, each cross-
sectional area 1734a may include a void portion 1734b. Void portions 1734b may be
substantially the same. Further, conformable adhesive layer 1710 may have a thickness T,
20 in concentric portion 1708, and a thickness in transition portion 1734 that is greater than
thickness T, in concentric portion 1708’. Similarly, conformable adhesive layer 1710 may
have a thickness Ty, in parallel portion 1708°, and a thickness in transition portion 1734
that is greater than thickness T, in parallel portion 1708°’. Conformable adhesive layer
1710 may represent at least 25% of cross-sectional area 1734a. The presence of
25 conformable adhesive layer 1710 in cross-sectional area 1734a, in particular at a thickness
that is greater than thickness T, or thickness T, contributes to the strength of transition
portion 1734. Careful control of the manufacturing process and the material characteristics
of the various elements of shielded electrical cable 1702 may reduce variations in void
portion 1734b and the thickness of conformable adhesive layer 1710 in transition portion
30 1734, which may in turn reduce variations in the capacitance of cross-sectional arca
1734a. Shielded electrical cable 1702 may include a transition portion 1734 positioned on

one or both sides of conductor set 1704 that includes a cross-sectional area 1734a that is
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characteristic that is often considered is the characteristic inpedance of

the transm ssion |ine. Any inpedance changes along the Iength of a

t ransm ssworolongiemay cause power to be reflected back POTIUSR01908896€

instead of being transmtted to the target. ldeally, the transm ssion line

wi Il have no inpedance variation along its length, but, depending on the

30i ntended application, variations up to 5-10% nmay be acceptabl e. Anot her
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to Figs. cbdaucl@iset lm4ﬁﬁ£tteaE1@1ﬂ&ﬁidE adfbsavaicarapi alm, eheeln theatospr operti es,
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1734b may be substantially the sane. Further, contformable a heS|ve | ayer
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transition portion 1734 that is greater than thickness Tap in parallel

por2@ on 79850 Olwaf wicralgivenduigdsisveh dsag@r 11710 may represent at | east 25%
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transition portion 1734. Careful control of the manufacturing process and
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cont or bt B ot ST P A bR RN R e f R S R e ey 1
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In one aspect, conductor set 1704, shielding films 1708, and transition portion

1734 are cooperatively configured in an impedance controlling relationship. An

impedance controlling relationship means that conductor set 1704, shielding films 1708,

and transition portion 1734 are cooperatively configured to control the characteristic

30 impedance of the shielded electrical cable.

Figs. 13a-13b illustrate two other exemplary embodiments of a shielded electrical

cable according to aspects of the present invention including two insulated conductors.
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1734a. Shielded electrical cable 1702 may include a transition portion 1734
positioned on one or both sides of conductor set 1704 that includes a
Cross- secwoansli148reea 1734a that is W 2010/ 148161PCT/ US20ABL@883360
substantially equal to or snmaller than a cross-sectional area 1706a of
conductor 1706. Shielded electrical cable 1702 may include a transition
portion 1734 positioned on one or both sides of conductor set 1704 that
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conductor set 1704, wherei'n the transition portions 1734 are substantially
i dent i calcondwensdBeq Shonlding fidms 1§¢6innide apnceBineortzansdf08 iubkiareteadlyTi , and

trapnsition portion,1734 may. have,a,l a | Jlen L.that,i.s, | £ss. t han
ol | P S S8R B Ry R s S e Rl pr b s B3R " g
transiti oRidgding fiohs 1803%raeybshaviellppirall@r sthicldedglcbtricaltdaBle 11892 ligssdet han

di aneter D. The various configurations described above may provide a
char act ertragsitionpaiionad 8 pesitioned paibath sidesiaf sordugtasisetelPOf dbrjsactsigelydag
e.g., wthin 2100 r | Ue.,: Oe. ns,
over a gf%gﬁs %ng?i¥£%3%‘Eégﬁ&ghgﬁgg@ﬂﬁgC%%%?%?Sﬁgﬁg?ﬁ§§%%%%Pg?%%§3”9h
conf i gur ah¢ sumeodlohg tiederigtioof @akltctorns 18084F@lcam@plchthelsemgifferayk-ssdtioahided

el ectrical cable 1702 include the manufacturing praocess, the thickness of
contluct i v"éeasa@é/?%mwwaqaﬁdh%ﬂl ¢ ONelLicensta ob S IR @ @tlpwé?wf?fmﬂ,

conf or mbir@as%@@asér%%u&%ﬁ%ug ?fﬂeosanéraqd%@ggﬁ&?gﬁgflﬁ@ﬂ@@mﬁ%ﬂaﬁ}nsul at ed

conductor 1706 and 25shielding filns nane a few.
identical. This configuration of transition portions 1834 may provide a characteristic

impedance for each conductor 1806 (single-ended) and a differential impedance that both
remain within a desired range, such as, ¢.g., within 5-10% of a target impedance value

20 over a given length, such as, e.g., 1 m. In addition, this configuration of transition portions
1834 may minimize skew of the two conductors 1806 along at least a portion of their
length. Referring to Fig. 13b, shielded electrical cable 1902 is similar to shielded electrical
cable 1802. Whereas shielded electrical cable 1802 has individually insulated conductors
1806, shielded electrical cable 1902 has jointly insulated conductors 1906. Nonetheless,

25 transition portions 1934 are identical to transition portions 1834 and provide the same
benefits to shielded electrical cable 1902.

Figs. 14a-14b illustrate two other exemplary embodiments of a shielded electrical

cable according to aspects of the present invention including two insulated conductors.
These exemplary embodiments are intended to illustrate variations in position and

30 configuration of the transition portions. Shielded electrical cables 2002 (Fig. 14a) and
2102 (Fig. 14b) are similar to shielded electrical cable 1802. Whereas in shiclded electrical
cable 1802, parallel portions 1808°’ of shielding films 1808 and insulated conductors 1806
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I n one aspect, conductor set 1704, shielding filnms 1708, and transition
portion 1734 are cooperatively configured in an inpedance controlling

rel at i onswopoioAasiempedance control ling rel ati onshi p nmeamsTiusat10mss¥dnct or
set 1704, shielding filns 1708, and transition portion 1734 are
cooperatively configured to control the characteristic 30i npedance of the
shi el ded el ectrical cable. Figs. 13a-13b illustrate two ot her
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arranged in a twinaxial or differential pair cable arrangement. The conductor sets,

shielding films and transition portions may be cooperatively configured in an impedance

25 controlling relationship.

The following items are exemplary embodiments of a shielded electrical cable
according to aspects of the present invention.
Item 1 is a shielded electrical cable comprising a conductor set including one or
30 more substantially parallel longitudinal insulated conductors; two generally parallel
shielding films disposed around the conductor set and including a concentric portion

substantially concentric with at least one of the conductors and a parallel portion wherein
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These exenpl ary enbodi nents are intended to illustrate variations in
position and 30configuration of the transition portions. Shiel ded

el ectri cavocat@s162002 (Fig. 14a) and 2102 (Fig. 14b) arcTdiseeiomassiso
shi el ded el ectrical cable 1802. Wereas in shielded electrical cable 1802,
paral l el portions 1808" of shielding filns 1808 and insul ated conductors
1806 WD 2010/ 148161PCT/ US2010/ 038930 are arranged generally in a single

pl ane, i rthephieldinedilesare yubstantid braealchood adraasipiop portigardgfined bythet i ons 2008"
and 2108" .S hi I i ' rs 2006
and 21065%8%¢§ ?gﬁgégﬁﬁéCé@??éggﬁfﬁgﬁﬁﬁé%%g%ggﬁhgggﬁﬁhgﬂﬁggﬁgﬁﬁbgn portions
2034 and cohShthiap@tian did fherpardllcp@atibn ofitharbickiomd fimy at i on. For reasons

i ncluding that 5transitjo ortions 34 .and 2134 are positioned

subst anti al | y Emdt ﬁ?‘P éfélﬁrdyg\ﬁfepﬁwﬁle@é@&f it borhesdp S HHORNeratred
condyct or; _ i i Lfilon portions
2034 and D154 s O ST A Bl Do R R0 bE T AR b e

el ect ri cakctoabk] &sa 3002 candhicRk02, shi el ded el ectrical cables 2002 and 2102

are configured to.still. provi de acceptabl.e electri.cal properties. 10ln
furtor oaonmiligs 2 s R e e R CFR LR gt priicarin i PR RERS ot o
aspects ghelhf® dr8REJRELIHAY 8k kR id ﬁﬁétﬂﬁ@ql@ tll% Yindd {ilbﬁ{g @k 1&%@96ﬂh@par t

conductor sets arranged generally in a single plane.” Each conductor set
i ncl udes nduater. nore substantially parallel |ongitudinal insulated

conductors. T nerally. paral]el shieldjng filns are. di ed .around t he
conﬂﬂctor set?ﬁgﬁglﬁﬁﬁﬁﬁ%gbie%FtF’H%&k”%ﬁkgghégﬁ??Pzm%%??ﬁ%ﬁée%ﬂ%%tantiaIIy
15concentdabke iMélidlesatanbi@as poidas PosititiRdeABUCEiEsSofandcahdpbtor @dti ty of

paral l el portions wherein the shielding filnms are substantially parallel. A

plurality of tlfeansittheshiglded clegsicalgableeef itopn 4.hosein shediragition neEtiadd t he

ot . oy t ; e
ond tne AP RIR kS B RARUR, bl AR B R RO EABRRALGL B PP ("
may be poabitiginig tensdpat dlomd e $ength efxbb ceatudiect or set. For exanple, the

shi el ded el ectrical 20cabl e y I nclude a comnbi hation of ope or nore
contfuct or set dteihas t%ﬁﬁlélFLiieﬁ gﬁﬁ%‘w%ﬁagg: Adisgubtvgherain bt rASEONROftiQns| y

arranged daph AR RbssQbctidndPirEa, end %gf&m% @5 ABARIBMreasipd ?%ﬁmﬂﬁll re

conductor sets 1804, wherein insulated conductors 1806 are eftectively
arranged thaisand. Wi naxi al or differential pair cable arrangement. The

ggggg?ta? : Vzle;slt%qs.'? :1 et{h\g Ié@%ld];qh éﬁ%‘rﬁ%@@hkﬁ%ﬁ%&ﬂ ,rl)vIPe?eriB itl?ent?angﬁ%n%%rtions are
substantially identical.

20 Item 8 is the shielded electrical cable of item 4, wherein the transition portions
cach include a cross-sectional area having a void portion, and wherein the void portions
are substantially the same.

Item 9 is the shielded electrical cable of item 1 further comprising a conformable
adhesive layer disposed between the shielding films and bonding the shielding films to

25 cach other on both sides of the conductor set.

Item 10 is the shielded electrical cable of item 9, wherein the conformable
adhesive layer has a thickness in the concentric portion, and a thickness in the transition
portion that is greater than the thickness in the concentric portion.

Item 11 is the shielded electrical cable of item 9, wherein the conformable

30 adhesive layer has a thickness in the parallel portion, and a thickness in the transition

portion that is greater than the thickness in the parallel portion.
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25control ling rel ati onshi p. The follow ng itens are exenpl ary

enbodi nents of a shielded electrical cable according to aspects of the
present iwoentoasiéiltem 1 is a shielded electrical cabl eCTarsprio®ssygo a
conductor set including one or 30 nore substantially parallel |ongitudinal
i nsul ated conductors; two generally parallel shielding filns disposed

around the conductor set and including a concentric portion substantially
concentric w tifemal2 Isdhe shiplded electrisal cebledddicar S vatwaelaﬂrs‘draéllsnt@n PpBIA; on

wh . ' : ; ; ¢
port ron darFSY GhSRidiel BRard FiRah A eehonbeBRrBhe s B0 i g
a graduanamtaﬁ&kﬁM&nxbﬁ$ME@mmﬂh&aconcentr|c portlon and the paralle

portion of the shield mz2.is.t shi el ded el ectri cal

cabl e of itemlem Merté? ghlftlﬁed elegtiisnkqabls Oééﬁem brvhsisip Fhfd@@dl%%e@ FlICOECt i onal

ar ea%t hatp,t $n ﬁi&ﬁﬁa’h@ﬂftﬂléﬂd&’s %%g%e}eﬂhfﬁ% n% *1!31‘?%0&16&%& fok §151e %?tﬂ?ﬁa? gnal area
t the s

e conductor. IS el ectrica Item 1,
mhereln ﬂhﬂthmamsmwumnopdnﬂnmaslncludes a cross-sectional area that is

substantial ly o] the |len f. th onductor. 10ltem4 is the

Shiel dod ol eotianeat e fuela HEGef bR il E bt et CoB ORIl c b o
i ncl udes J hRRS iIddo@thROH 1 4sQ MfanROGhh bRPEChe BomRicthrsi des of the conductor set.
ltem5 is the shielded electrical cable of item4, wherein the transition

portions each Itamcﬂﬁ:csethesluﬁlds@elaet@tcalmhle Arnitem, 1, azdntrmeheeqondwer stm of the
crogz sec %g ﬁpea%¢ ubst ntial ¥ e §, g the Ieg{th of the
contlict or™Me&ipg fHngandsirgngl IOEH’O FeY© EPLETIVER| 8 51“8 St 47 PRI CSaner ei n t he

tran5|t|Q@nﬁ@mﬁ@@a§U@ﬁﬁ@ i ncl ude a cross-sectional area, and wherein the
cross-sectional areas are substantlally t he sane. Iten17 is the
shi el ded el ectlfant4f iscatiddest clpqtepal gablaiemprising Relurpliniof spasad porrt i ons are

R L L T g e T
havi ng a niedcduipddritialin paatidl lohgnelinl ifselawd dnpostdispis gherabiyipsiatiol i al |y t he
S arr% shielding films disposed around the conductor sets and including a plurality of concentric
portions substantially concentric with at least one of the conductors and a plurality of
parallel portions wherein the shielding films are substantially parallel; and a plurality of
transition portions defined by the shielding films and the conductor sets and providing a
gradual transition between the concentric portions and the parallel portions of the
20 shielding films.
Item 17 is the shielded electrical cable of item 16, wherein the transition portions
are positioned on both sides of each conductor set.
Item 18 is the shielded electrical cable of item 17, wherein the conductor sets,

shielding films and transition portions are cooperatively configured in an impedance

25 controlling relationship.

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

30 calculated to achieve the same purposes may be substituted for the specific embodiments
shown and described without departing from the scope of the present invention. Those

with skill in the mechanical, electro-mechanical, and electrical arts will readily appreciate
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Item9 is the shielded electrical cable of item1 further conprising a

conf ormabl e adhesi ve | ayer disposed between the shielding filnms and bondi ng
t he shi elwongioiisbres t o 25each ot her on bot h sides of thectamsduotssiset .
Item 10 is the shielded electrical cable of item9, wherein the conformable
adhesive | ayer has a thickness in the concentric portion, and a thickness
in the transition portion that is greater than the thickness in the

concent r itBatgbe prceant inveation may e (raplesignisH ded velyeride vergty ehpmbodimentsem 9,
wherein t . par al | el
portion, igﬁ%]§ﬂ¥g ggggﬁgﬁ4$§8&%%n% ?#%gﬁ§o %gﬁﬁﬁﬂggﬁegﬂfrea er t han t he
t hi cknes &mb'd)dirhﬁlt@&ll’salshﬁl hagpeint Tloarefore, 1t 1s mahifésml\ylﬁten@edttha tﬁhllﬂdﬂﬁdn be
electricg @%QP? g item9, wherein ran ition portion includes a

cr oss- sedtiginlnpythe damsaad the siupn n@ﬁ @69 bl e adhesi ve | ayer represents
at | east 25% of the cross-sectional arca. Item 13 is the shiel ded
el ectrical cable of item1, wherein the insul ated conductor 5has an

i nsul ation thickness, and wherein the transition portion has a |ateral

|l ength that is | ess than the insulation thickness. I[tem 14 is the
shielded electrical cable of item1, wherein the transition portion has a

| ateral length that is less than a dianmeter of the conductor.

ltem 15 is the shielded electrical cable of item1, wherein the conductor
set, 10shielding filnms and transition portion are cooperatively configured
in an inpedance controlling rel ationship. Item 16 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
nore substantially parallel |ongitudinal insulated conductors; two
general ly parallel 15shielding filns di sposed around the conductor sets and
including a plurality of concentric portions substantially concentric with
at | east one of the conductors and a plurality of parallel portions wherein
the shielding filns are substantially parallel; and a plurality of
transition portions defined by the shielding filnms and the conductor sets
and providing a gradual transition between the concentric portions and the
paral |l el portions of the 20shielding filns.
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I[tem 17 is the shielded electrical cable of item 16, wherein the
transition portions are positioned on both sides of each conductor
set. Item 18 is the shielded electrical cable of item 17
wherein the conductor sets, shielding filnms and transition portions
are cooperatively configured in an inpedance 25controlling

rel ati onship. Al t hough specific enbodi mnents have been
illustrated and described herein foggRygRoses of description of the
preferred enbodinent, it will be apprecrated by those of ordinary
skill in the art that a wide variety of alternate and/or equival ent

i npl enent ations 30cal cul at to achi eve the sane purposes may be
substrﬁuted1¥é%d§%ﬁ§ﬂ§8§@f?ﬁﬁé%ﬁﬂﬂﬂﬂﬂ&énts shown and descri bed without
departing fromthe scope of the present invention. Those with skil

i n the mecharpedictor s¢tandlvdingrenchermmaeralsybstantlalest eegaliel bmigitedina ingulated
readily appreciaEqKMEhg§ the present invention may be inplenmented in
a very wde varié%y Of "énbodi nents. This application is intended to
cover any adaptations or variatiqns of the preferred enbodi nents .

di scussed h&Vessrerafiygaelst dicldipg %&n%}ﬁque%ewnd the spRivgtor petang Hictuding a

i nvention be | ik pdyaB :ertf%}i shbiea %Fg;i{ Ehcaftflc Wit aB QUL AL 6PhE chRLRR -

1
CLAIM5S 1. A shielded electrical cable conprising: a conductor set

i ncl udi ng one or havinga Ssbstosmsecadna) agsapnd & paralle pgitiondvheedin theshickling
conductors; two ner al | rallel.shielding filnms di sposed around

t he conduct or segﬁ%%%gfﬁ%Fﬁﬁwﬁﬁmgﬂg%ﬁ@gntric portion substantially
concentric with at | east _one Sf the. condyctors having a first L
cross- sect | BFAPSEPLRATHARIAS NS PY hecihisitipg filps aMdherandisier sshind Rpyiging 2
films are subst agﬁau@eh l¥ndR6:Rbdtbon RO R ehitid Boitioh Ad BRI JatRel SefidGidndY
the shielding fil'ms and the conductor set and providing a gradual
transition betwegheliing fidondbntransgiopqotticreompdsinge speond (chash-sgtiondlareaof
the shielding fi}.qL0 i SJegﬂétb}e!e&ﬁrsP%&s‘t% ORI Whek N n%%&%?d?ﬁ’ films
cross-sectional area deflned as an ared DEtWeen Tirst transition

poi nts wher e t hedévisie Sbinedethigsmbsthtinly denvdeatrie Wittt belemg oscidShacdridattbys

concentric with the at | east. one. of the_conductors and second .
transition point %n%?é?r@f travsitiongofy whas thg tye higlding, s é‘ewfl&sﬁf%b?&@g

substanti al |y pagdstafliallytf3alRE GRS S 38&IdnANAta B RPe 4R8I 1B Br SHMR:
to or smaller than the first cross-sectional area. 2. e shi el ded

el ectrical cabl ethen thel fistarass-sagtional #1ea.-he second cross-sectional area
small er than the first cross-sectional area. 3. The shi el ded

electrical cable of claim1, wherein the second cross-sectional area
is substantially the sane along the length of the conductor. 4. The

shi el ded el ¢t siigiabd 88016l @hble bAdIMm 1, WRBSR IR sbiaeisese8Bnal fGlshanal
cable includes transition portions positioned on both sides of the
conduc thsin thefirst cross-sectional area.

3. The shielded electrical cable of claim 1, wherein the second cross-sectional area is

substantially the same along the length of the conductor.

4, The shielded electrical cable of claim 1, wherein the shielded electrical cable includes

transition portions positioned on both sides of the conductor set.
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5. The shielded electrical cable of claim1 further conprising a
conf ormabl e adhesi ve | ayer di sposed between the shielding filnms and
bondi ng the shielding filns to each other on both sides of the
conductor set. 6. The shielded electrical cable of claim1, wherein
t he insul ated conductor has an insulation thickness, and wherein the
transition portion has a lateral length defined as a | ength between

the fimsst tTasshitldedelpatibdlsablebLelgind] flithel adrBirding Lat@diniablela8B&ivich@Rr
the insul ation thickness, 7. The shielded electrical cable of claim

1, whedisppsedibstveen s shicing Binps a3y beading theshielding filbmge 1waehegtherem beth sides

Iengthopgkwgﬁﬁm&ﬂgeglrst transition points, wherein the |ateral

|l ength 1s less than a dianeter of the conductor. 8. The shiel ded

el ectrical cable of claim1 conprising a characteristic inpedance
that is within 5 to 10% of a target inpedance value over a |ength of
1 neter 9. A shielded electrical cable conprising; a plurality of

spaced Sapar The Jrelded eectaenl sable phelaian | geiresafhejnsulated eoindugter hats apansulation
each C‘ﬂg&&ifé}s%n@\% erbih ghygwqma@%n% HEQE?atéﬂplﬁ{@lﬂ rdfef?ﬂeld Q%@ﬂl togeen fhe
u con | e

| ongi tudi nal "I nsul'ate uct eneralty para e

films dirgpesetormpoundvhdren dendiec tmgthas &sat’m:ln thedhanititiog tlacklesy. al i ty of
concentric portions substantially concentric with at |east one of the
conductors having first cross-sectional areas and a plurality of
parallel portions wherein the shielding films are substantially

parallel; anf, é’m&lh h&tf‘lé(al g%blg bAAS | cwhep%ﬁ EHGQ%S gglfl b&%gn g%suz% ]Pﬁ?ral length

shleldlng films an e conductor set’s an prOV| a gr
t r ansi defomede ahemth bMWe@Uhc Erett friasiqior poigssvigndn tlieéatp:at khptblis pertharons

of the ,shi the transition portions conprising second
Cross- SE@F%%HER%éPﬁlg efi ned as areas between first transition

points where the two shielding filnms deviate from being

substantially concentric with the at |east one of the conductors and
second transition points where the two shielding filnms deviate from
bei ng Subst @h¢ sla¢lted gectatd] ehble thdaiset ondprivigsselsectdaristialmmpd aas theing

equal L9 or han th first cross-section areas. 10.The
shi el &4t %ﬁo{@)&g{ ta a?ﬁea"i Fﬁeé’ve%]@}l%tﬁ f?l’i‘éetetlr ansition portions

are positioned on both S|des of each conductor set.

9. A shielded electrical cable comprising:

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

conductors;

two generally parallel shielding films disposed around the conductor sets and including a
plurality of concentric portions substantially concentric with at least one of the
conductors having first cross-sectional areas and a plurality of parallel portions

wherein the shielding films are substantially parallel; and

a plurality of transition portions defined by the shielding films and the conductor sets and
providing a gradual transition between the concentric portions and the parallel
portions of the shielding films, the transition portions comprising second cross-

sectional areas defined as areas between first transition points where the two
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shielding films deviate from being substantially concentric with the at least one of
the conductors and second transition points where the two shielding films deviate
from being substantially parallel, the second cross-sectional areas being equal to

or smaller than the first cross-section areas,

10.  The shielded electrical cable of claim 9, wherein the transition portions are positioned on

both sides of each conductor set.
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