"; e3e2$2\ 6T$pt 30 JUL 2003 WD 01/ 081G7 PCT/ USOQ 16344 H GH PERFORNANGHL 2003
DATA CABLE_ A UL 910 PLENUM NON- FLUORI NATED JACKET HI GH DATA
CABLE IIBFE@@P@ THE I NVENTION Y 5 Thi l el ates tww%
performance data cabl es that successfumummmmm'Mransm’ ssion in the
frequency range of 0.3 MHz to 1200 Miz andg4 G%Eem ally in the range of 1.0
to 600 MHz and/or 1.0 to 1000 MHz . Also to 910 hi gh-performance pl enum
cabl es that have a non-fluorinated jacket. Mre particularly, the invention

rel ates to hi gh- p#IiGH PERIEORM ANCE DA TWICABREAND Adlin@10 PAENEM shi el ded
tw sted pair cables. Also, this relates nore particularly to the at | east

«category 5 pl eny m\pi; ORN

heat - resi stant fl ane- re(?Rﬂggmﬁ@eclgﬁTt fe@ll:inﬁrl]izé!rui‘c| rcuﬁteﬁjr:é’gho"?&m‘?

j acket . BACKGROUND OF THE | NVENTI O\I 15 The current high perfornmance data
.cables usually utilize as a shield a heavy, stiff, 2 ml alumnumtape with
al ml polyester (Mylar ) backing. The shield is wapped around each

unshi el ded tw HIEGDQFTHEBJVENTIQN hin an application lay length that is
equal to the length of the cables overall cable lay, typicall'y lays of 4.0

to 6.0 inchgs. The tmeiﬂ\&nab@t&atesﬁ)ﬂlﬁsb&&‘omﬁﬁe ddtaeaBies ﬁﬁpka&eésmly angl e
of the wapping is shallow, based on the Iong overall cable lay {5 |nches)

and the tape is _a | el t Xi s.

typi cal cable heélgtpogrgﬁ[}@ nfwhgté%u %ﬁQ %%eb%’ \%ﬁ'{%td ?iz@rl?%i oti nned
copper .3 0J UL 2003 W Q1/08167 _ PCT/ USOO/ 16344 braid applied over
the four pairs eéﬁ%ﬁ@”)fmﬁh? range Ofopd i 000 Mitreansioreh® Fu b Mz flse told: ded
pairs to conplete the cable. The shall ow application angl e of the nmet al
shiel d tape germiodigh-perfemiare phaunr eblenhathaat b avhfmotingted fekett oMapen up
during the cabling operation before a binder or spirally applied drain wire

can 5 capture 'ﬁm&hégy v EARS: OB b @RPEIGaled @hth 4L BRighae S cont our

under the tape.” Tape daps are create 'S process aroun

unshi el ded twi ste ir .c hat, do .not, .pr ufficie abl e
ground pl anlfg t}qlr‘é‘gf E‘FH%‘ %@WSJ‘G‘SP%&%@% 2;1 ?l?lf' Eej?te§ BYtA Paé'héﬂ’fléy Qich as
CENELEC pr EN S0288 -4 -1. 10 The known cabl e structure noted above is
mechani cal | y urtboahlgastgaiggenyat plenemdile 91G pableskavinganon-Suorinasedsjackest abl e
under installation conditions since the single overall braid cannot

adequat el y i nsuind 4 hat-FaRtart ManRoesiddnt tdpe @n8hE inner circumference of the

jacket.

BACKGROUND OF THE INVENTION

15 The current high performance data cables usually utilize as a shield a
heavy, stiff, 2 mil aluminum tape with a 1 mil polyester (Mylar ) backing. The
shield is wrapped around each unshielded twisted pair subgroup within an
application lay length that is equal to the length of the cables overall cable lay,
typically lays of 4.0 to 6.0 inches. The tape is about 0.5 inches wide. The

20  application angle of the wrapping is shallow, based on the long overall cable lay
(5 inches) and the tape is almost parallel with the twisted pair laterally axis. A

typical cable has 4 pairs of twisted pair cables with a 40 to 65% tinned copper

LT —
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open when the cable is-flexed. This "flowering" increases NEXT, and further ’
"er odes i_npedance/ RL perfornmance as the ground plane is upset. This addidUt %03
| S att WO hon-uniformity. The inpedance numbers ar e PEFAISONAS34 under

fl exing since the conductor's center to center, as well as the ground

pl ane, ) changes. The hi gher the bandw dth requirenent, the worse these

i ssues becone. We know of no cable structure for high performance UL 910

pl enum dat a calixhiisapplied otve\ike founpairé antba finatthelnjoptdset jacketpkanded 6wdyl e t hat
used a 20 fluorinated jacket and a tenperature-resistant flane-retardant

separator t apeyBuchIARMRTE toldId EMReERUTR: LEAICH AlichATREIELAREaNt Nyl on

manuf act ured by d and sol Wre & npany ..
nore than a year_ pri.qr, . to this invention. e x .tape . in those cabl es
copt the St e op PGl prehlesBbARaviog B ol B 4D FER)
jacket fromdripping and producing high peak snmpke nunbers in the UL 910
burn test. ,. GumgaRycHingrperaivaEiFiopa bindeCor spiralle applied duaissvishcaach

twi sted pair cable a |ateral wapped shielding 5 tape that is bound with a

fabric or metataphirgger to nmeet inpedance/RL, attenuation uniformty, and
capaci tance unbal ance that is required. Qur invention elimnates nost of

Thi's i o done by ut (1<) T8 g ety PR ERL e e B

m ni nrum 10% overl ap and which has a 0.33 to 2.% ml .10 and preferably a 1
m| metal | ayeFapersips prsrcapaied with s aragssearqundsths apshielderbristed ppir gare
appropriate binder and preferably by a textile or netal braid or textile

hel i cal |y w apgaddd hetgadvitle asofiicicalygtabie groined pliangtomedh thenipdosteyd | npedance |
control. Wen desired, a short fold can be applied along the |ateral seam

of the shield {ighiddPeayiesl Eibitdfhdntd sﬁﬁhaaeicq;NErJii:@gPEnsjmgm-ﬂround pl ane

created 15 along the cables I'ength allows better Capacitance unbal ance as
wel |l as inmproved attenyation.uniformty through the reduction of RL

Yol ectiond and caphtt Eamebeuilpsrdhde o BHe B B Pl ind ¢ or
substantial geonetric stability under flexing., The use of a tight [ateral
shiel d with atstréagateganighesisoBicrlgmreestable ander instabigtion conditionsisineger |

el imnates tape gaps and flowering under flexing. This establishes a very

stabl e | evel ofhepiigid erralbbididéadndr adeghatplgrifaurerthecspelnsidsesadAower-use
conditions. Qur twisted pair cable center to center distances indicated as

(d) in Fig. 3 oA0fEANENCARIE i Bex@HOURE HoeRMES therdaSStBI FUGHY firther
erodes impedance/RL performance as the ground plane is upset. This adds to
15  attenuation non-uniformity. The impedance numbers are even worse under
ﬂe)\{ing since the conductor’s center to center, as well as the ground plane, )
cl3anges. The higher the bandwidth requirement, the worse these issues become.
We know of no cable structure for high performance UL 910 plenum
data cables that have a non-fluorinated jacket. A plenum cable that used a
20  fluorinated jacket and a temperature-resistant flame-retardant separator tape
such as Nomex® (a temperature-resistant flame-retardant nylon manufactured
by DuPont) was used and sold by Belden Wire & Cable Company more than a

year prior to this invention. The Nomex® tape in those cables kept the

[0S



WO 01108167 r 3 0 JU 2003 PCT/ CTS00/ 16344 nore stable than t hose o
previous wakhRgie7OUr cables are especially benefici al for ﬁr ﬁ% $2303
and hi gher performance cables. This is especially true for those ca

that we laterally shield and bind and are used out to 600 MHz or 1000 M—Iz.
The typical high 5 performance data cabl e when nade according to our

i nvention, has four (4) twsted cables with each tw sted pair cable
made up of two fBeRRase (Fdﬂ’)ﬂecaﬁ? ﬁmﬂra?mg d Rrefedap Blghmsak émogeny@b@ﬁi n)
singles. Each of the twi sted pair cables has the unique tight lateral netal
shield tape w ajppad (Hr BLhbuinttesui t h the tape and ifs lateral short fold seam
,tightly held in place with a tight binder such 10 as a fabric or netal

braid or a he“gngP@@@me@I@NI s used as the binder, it is a 40

to 95% en a read 1s use
,bound-1 ater aI shield pal are S- aneta et.her int bunched
or bundl ed confi guraﬁjufi e’?ﬁgnﬂfﬁ?‘?oqr‘eﬁ%g‘msge B’ %I"Eé]d”ﬂ? %béieWEIl 40
to 95%braid or thread. A final t her nopl asti c jacket (fl uorocopol ynmer 15 or
a pol yol efi b or tapeltiatingounshvish p debyric or restelrhindar toweet itpedpuesdRed t wi st ed

pair cables. Cenerally the netal shield is an alum numtape or a conposite
tape such as a atfiubtidbn uhifGnbib @hd chpiarcelinbalasicethatis eédhired. Whi ch net al

foil or coating is applied to one side of a supporting plastic film, or a

e | St e PSR ekl AR SR By B8R 1

applied to both sides of a supporting plastic or afree e ELDFO L

tape. The overall ta t hi kness al ym num | ay

t hi ckness and pHeshas QB‘%W‘&% @P‘réaﬁfeé %{"‘IS 1s éx?‘%eﬁﬁ’u‘&ﬂ]lzﬂ %W?PP erred to,
any suitable netal normally used for 4 3 0 ,JUL 2003 WD 01/08167

PCT/ US00/ 16344 shield with afefaabllycambﬁmhtrelO%baérlapemmlswhia}n hbea 088do 8uicinilas
copper, copper alloy, silver, nickel, etc. Each twi sted pair is wapped

with the mef@l HabhRgrabilwer thmn@taﬂla%t TRy DRerinRrapp&d stﬁél@ﬁ?ﬁél&‘i'o 1R b S
about a 25% overlap, the overlap may vary as a practical matter Trom10 to

50% The preferred shield.that attenuati.on npedance
char acter | sti csPAPRIPRALE iRk et fiRfertily vy aEnle B MR Baig e 28R T g
effect. However, with a suitable overlap, the short fold can be elin nated.
The nunber of sheligallzavreppest theeagdae pEovide Soodishisldiag Mithimpseveddmpedansee | s
generally from4 to 8 but may be nore if desired. The tension of the

IazI ergl I}é 10 wr appfsl. Skhetl desied, 4 dhertfblidan berapphetiiondete lhtaral veamppetheshi el d
and ' bi nder

shield for improved EMI/RAi isolation. The consistent ground plane created
15 along the cables length allows better capacitance unbalance as well as improved
) attenuation uniformity through the reduction of RL reflections and capacitance
unbalance.
Our invention also provides for substantial geometric stability under
flexing. The use of a tight lateral shield with at least a 10 % overlap and a textile
20  or metal binder, eliminates tape gaps and flowering under flexing. This
establishes a very stable level of physical and electrical performance under
adverse use conditions. Our twisted pair cable center to center distances

indicated as (d) in Fig. 3, and conductor to ground distances, remajn much



elimnate nost of the air to provide a standard inpedance devi ati Onﬂ]ofu tzmﬁ '
bound- | %gsr z} #ly shielded tw sted pair cable and an average(ﬁlandard L

i mpedanc J¥%7i on for the hi gh performance data cabl e wHICdHU§Pd 634
plurality of laterally shielded twi sted pairs. The tension on the shielding
tape and binder are such 15 that there is only a 25%or |ess and preferably
18 % or less void space of the entire cross-sectional area of the laterally
shi el ded twi stmdrepdihle thandhosglod e prayioporatles n the | ength of the cable. W
provi de a high performance tw sted pair data cable having a shield

lateral |y wapped apatosblésare esfecialig dendiivi fecuspak tategdty & aadchighdrabri c or
metal 20 braid or yarn sinmultaneously or subsequently w apped around the

| at eral shi el i shiel: ' f Lel

bi nder (t he br gﬁ’%ﬁ’éﬁaﬁﬁ? ée%%s ?Eﬁéfc?gpglrlg\?rgﬁpdé Eg‘ifgtcﬁ@?ﬁ}%?{”grlﬁfﬁdygvi dual

twi sted pair that may be used on.its o e indjyidu pai r has. an
unfitted irrpeosg‘r’l@éaflﬁgindr?dé ac H%%Foéﬁb%ﬂébgb&ﬂz'%@m‘@ﬁl kighs + wo
011 08167 PCT/ US00/ 16344 i npedance devi ation for each bound-laterally

shi el ded t i stpmfquamanceddih eatilhwhen madanewrdiog tapurtipv@OOnMis faus@andar d

i npedance deviation of 3.5 or less from1.0 to 600 Mz and wth no single

i mpedance devi g¢isted phieichElegWaRaEh tWigad PaiP calfle thalieip af ek ksunt af gsh-f or up to
1000 MHz a standard i npedance deviation 4.5 or less 5 from 1. 0-1000 MHz and

with no singlegi n I at | el t . Q. The .

hi gh- per for mn@ggpgggaéégéﬁg&ﬁ é:%ga%sdrgg B{% tlifrqg})i%{néeg?é]%gluo%éb? Q’YlgFglplai/r
shielded twi sted pair cables and is rated at. up to 600 MHz has an average
standard i npedeabies has thenigue wat laeral wetal phucld)tapeaviappedaropad, favighthel ded
twisted pairs of 3.5 or less from1.0 to 600 Mz and with no single
standard devi afapeand fis faverabshpridd]d seamaiphile hielidin pipce madi tightlbaimded sich The

hi gh- performance data cable which has a plurality of bound-laterally

shi el ded tyy Sté‘s%ﬂﬁlaiE o?ﬁié!tmrmqrsﬁeﬁemﬂrea& Rert @ HFAAGs Mﬁguéggﬁ? an average

standard i npedance deviation for all of the plurality of aterally

hi el ded tw sted .pai.r. 4.5, f 1.0,1000 dwth
Simgl o st andar a8yt AR f B WhRR S ArERLL Yty D GRBALHIH NN 6. 0.

The standard inpedance deviation is cal cul ated_around a nean or average
i mpedance of 5@ours. 2 bounsd-lawer! whielded wpairp arstS-Zrbornlanetasy sggetheminte @ enent
taken on a 328 ft. or |longer cable. Also, we provide a high performance
data cabl e thaburdthed bhbumiied ¢dnfiguration. Thebhmdledpains hidBObinididd pesd or mance
data pl enum cable. This cable preferably 20 has a non-fluorinated jacket

and a tenper at Weall @ggbﬁgbréih%gggéﬂwéem@t&ﬁ raeﬁ@*acﬁ@@ﬂuaﬁpﬁ%gﬁn@ﬁd in

contact with the jac her antages o I nvention w econme nore
LGN C Y T RN T CACN AR

cables. )

Generally the metal shield is an aluminum tape or a composite tape such
as a short fold BELDFOIL tape (this is a shield in which metal foil or coating is
applied to one side of a supporting plastic film), or a DUOFOIL tape ( this is a
20  shield in which the metallic foil or coating is applied to both sides of a
supporting plastic film) or a free edge BELDFOIL tape. The overall metal

thickness is 0.33 to 2.0 mil aluminum layer thickness and preferably about a 1.0

mil. Although aluminum is referred to, any suitable metal normally used for



BRI EF DESCRI PTI ON OF THE DRAWNGS 3 0 J U L 2003 PCT/ US00/ 16344 Fi %Ug\iUlfﬂﬂi
perspective view of a twi sted pair ,cabl:e used in the present invention.

Fig. 2 isV?POective view of a lateral shielded tw sted FS/¥S0046344
according to 5 the present invention. Fig. 3 is an enlarged cross-section
taken along lines 3-3 of Fig. 2) Fig. 4Ais an enlarged cross-section of a
brai ded | ateral shielded twi sted pair cable according to the present

i nvention. Fi g.su¢Bnesaland eahposjtednetrloispessmn theomedsuch as kppaal, doppadallay,er al
shiel ded twi sted 10 pair cable according to the present invention. Fig. 5
IS a cross-sectdiRRr lckdl, R0 Each MlstidHaids W?Hpegfwi’éﬂgﬁe%?égﬁlﬁci?g og{\gardﬂA-

Fig. 6 is a perspective view of the cable of "Fig.

per spective view . of . a capbl e containing four, of & cabl es,of Fi.q. 4B. Fig.
8 is a per spect‘?l\fleah\;’logée?@?%%gp ¢ e&r‘gﬁpéﬁﬁ?ﬂ%ﬁggé’ Wegﬁqp’ptgffoé'wr%h@@ydata 15
. cabl es. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBQODI MENTS Figure 1
illustrates a tVArseedpssiical satepirom Wa’f@iWg%’-aTb%PTFf%ted@bm&ﬂggweaﬁl%nd 13
whi ch are preferably solid copper conductors but can be any conductor that

i s suitabl e5f orbdit gtenpatidroandengedsit tharabledstics kecthosd tabbethaodrd jeihed o 12 and
20 13 have extruded thereon an appropriate insulation 14 and 15 which may
be , foaned or = - 6 s QF I LN,
Frgure 2 111 ustiare SAFBnk ARLORRARL i o RRLRAL W SOPROKELE L, &
nmetal shield 16.. The tal shield can be any appropriate shield such as a
metal 7 30 J@Lmlﬁ‘é@g'eV\D 01/ 08167 PCT/ US00/ 16344 tape or a conposite tape
with a non-netal base such as a polyester (i.e. MYLAR) having on one or

bot h sides of the nohhemumbertvdshickledwwistedmainyan b highgedformancetdata edlileids.
The netal for the tape and the conposite tape being al um num copper,
copper al | oy, - niexlpilly fidn 4 €6 8 bt may bBendrdifidesiess THe tthopULih@llhemmiNet Al S
0.33to 2.0 ml and preferably 1.0 ml. The shield is a netal shield such
as, the shagrt f r L yvpe thapes which is
a tape vvheﬂg rre?’gai p ?‘5%9@%9%%2@3%%%?5% eth %tgjﬁoee%% %‘g%)%l a%g b|n;s?&irat erally
wrapped with sufficient pressure as shown in Figure 3 so.as not to crush
the insul ation @imigal mest gf thegair %%@Yl%aétagﬁﬂllmﬂﬁﬁeaﬁcﬁae@ orthg hat s

| ess than 25% of the cross-sectional area shown in Figure 3. Preferably the
voi d space is |beasndtiatarallyshbebdedttivistat prscablecandomadverage atastandrimpad#icgur e 3.
The tightly wapped tape 16 conforns to the outer shape of the twsted pair

&fat 0 provide t{&idiRindoAdhk highhfrREndeMad &mbid@hichhadbh 91&91&? offiftefaftipe 16 is
pped with a slight overlap and with an optional short fold. As
shielded twisted pairs. The tension on the shielding tape and binder are such
15  that there is only a 25% or less and preferably 18 % or less void space of the
) entire cross-sectional area of the laterally shielded twisted pair taken along any
point in the length of the cable.
We provide a high performance twisted pair data cable having a shield
laterally wrapped around an unshielded twisted pair cable and a fabric or metal
20  braid or yarn simultaneously or subsequently wrapped around the lateral shield
to bind the shield. The wrapping of the shield and binder(the braid or thread) is

at a tension such that for an individual twisted pair that may be used on its own,

the individual pair has an unfitted impedance that has a nominal or standard



15 noted above, the preferred thickness of the alum numor netal is ﬁsz '
"The width of the tape is sufficient to provide a 10% mi ni num over | ai) 003
shown iWOmLg8x6Es 4A and 4B, the shielded tw sted pair cabPET/VEMNB4 3) is
tightly held together by a binder 18 or 18 to provide the bound shiel ded
cabl es 10B and 10C. The tension on the tape and binder wap is 20
sufficiently tight to conformto the contours of the unshielded tw sted

pair 10 to prgwedance devhsioatbt @chboan@iaterans shieRiel @ dtedonfit ibl@ihapR but s
not so tight that it will deformthe insulation 14 and 15. The | ateral

wr appi ng and [ S
substanti al | yghor&dfppg??% e(pg/ﬁfz \%Etta'ﬁ %ﬁtlﬁgé‘gﬂg%%g%w&g %gfe{# ’Elsz?féﬁ‘

0l /08167 PCT/ USOO/ 344 shr el ded ie %Er_ Qabk)e_s 10B ang T is
provi des at affyP and Wifen9 singtent w3fian beingigrgaterdhan
Cross-section wt h voids 17. This ti ght wr appi ng provides the standard

i npedance devfoaticebleaatdd féreuratoek(i§eMElz arstranddrd impedanmeadedatioatd. bor lest ed
above. 5 The insulation is preferably a foaned fl uorocopol ynmer having a

thi ckness 9f fo£100-1000 W9z bRE Hah Ehdl ahssRBLY d&ifibon Bein V\é’gx@ﬁ@r tHaphes. The

i ndi vi dual conductors 12 and 13 are genera |y 20 to 30 AWG and preferably

ol 0. The 100 ay PO R TaaleY o B it oty oREERBETHE oy be

the same or different, and right and/or |eft hand The lay is preferably
0.3-2. 0 i ncheshieldedtvigted pair cehhsﬁén gyrated ayER R 409 YHphasginayeragges the
cabl e's average core dianeter. The binder 18 is either a fabric (i.

Aram d) or nestahddsd impedaheedeviatiqn fot ell abihe pﬂupﬁﬁt}gﬁoflﬁdundisdielddal&w'méchl is -.
preferably a 45-65%tinned copper 15 braid but can be any type netal braid

that would be QFbO&fOP'S'o@tlé‘ssffRfm@%%OMHE%W&%&ﬁ l@stsa‘rlﬁ \X/ﬁd?ifoﬁgory [

data cabl e. |. : copper copper al bronze (a copper al

al I oyi ng an nrc 3l etc bi nder 18
s 27t abe U Rty of Redabiss brinepice ?féh?fb? cﬂh@aﬁ%’a’%‘: % 57981 de-a
40-95% binding. We preferably use an Aramid 760 denier thread having a 1/4
i nch helical WhichRepplyrplty afdopndnlaterally shiglded swistedasiretabing apdtis wteOB or
10C has a jacket' 19 extruded thereover to produce the high performance data

cabl e 20 of theuPto 1008 MHPha?)IverdpestariidibimpedinddSR0iatiod4dr gi ediat
invention. The jacket can be any suitable cable jacket material that would

e el o ! o SOOI B S BT
'1Tustrates al 8(?0b fvﬁ—lzza%dh\%\{}ll g sxlng er set!axpda;ci) <'ilev1at1roarlxI f%?gnysgil tﬁ!: ggﬁee{ l\g\énslé ed
15  greater than 6.0.. The standard impedance deviation is calculated around a mean
or average impedance of 50 to 200 ohms and with at least 350 frequency
measurement taken on a 328 ft. or longer cable.
Also, we provide a high performance data cable that has the ability to be
labeled as a UL910 high performance data plenum cable. This cable preferably
20  has a non~fluorinated jacket and a temperature-resistant flame-retardant
separator tape beneath and in contact with the jacket.

Other advantages of the invention will become more apparent upon

reading the following preferred description taken in conjunction with the



'S pdir cables 10B. An optional ground wire 21 is between the cables Igﬁgigum
The grou 1 f course can be located in any suitable | i %’%&U

j ust undre‘)?om{éﬁfgcket and /or used to bundle the four brai gjg:g{"ﬁ@lﬂ/é ed
cables 10B. Fig. 7 illustrates a cable 25 having therein the four thread
bound shielded tw sted pair cables 10C. The four thread bound-shi el ded

tw sted pair 10 cables 10C are further wapped or bundled with a netal or
fabric braid 22rawmgsbraid 22 is generally the sane type as that set forth
above for braid 18. An optional ground wire 21 is between the cables 10C
As above, the @BRIEFDRSCBIPTION OISEHEIIRASVINGS®:ted in any suitable | ocation
,such as just under the jacket and /or used to bundle the four thread

bound- shi el ded P@?.?Lf‘sl% fkggaecﬂ\% vieW ifa Ridtbd Hal EMETsA iﬁ?lgk' p}gregé;ﬁt e}éh{?&).a

j acket 26, a hel l'aterally wapped separ at or ow the

.jacket. The separator tape 27 surrqunds he, f.our tw ste air thread
bound- shi el dod Ta&t] B& PEOEESTEF ‘(‘ﬁ‘gi“(r)fagf‘%%‘ﬁb‘e&ﬁﬂ? ‘%‘.P%C@%} Qdingglo; 5 4
non-fluorinated jacket such as polyvinyl chloride. The separator tape 27 is
a tenper at ube- thspresemitinydnsign. r et ar dant separator tape such 20 as Nomex.
The construction of this cable is simlar to the cable of Figure 7 except

this cabl e has Rife pepanRied drapescfiontited aRmgNidks Baver Figfd. uor i nat ed
j acket. When desired, the plurality of these non-netal braided or serve

shi el ded tw st ' I : t he ound wire
21 he 103 108 S0k o R S HRon s DR A e R irRacel e BHEG Dt v
cabl es then have, t he separator tape. placed thereover and the jacket 26
extruded there&@@@.acﬂ%"dir’cgsmé%%’?s‘?nr‘l"g‘i?P“P’&I | owi ng exanples 1-7. the high
performance braided |ateral shielded twi sted pair cables have an unfitted
i npedance t hat Rigs4B inastalacged drosssectBmoe atbraad boond Tateralcshindléel tvasted] up t o
600 WMHz, of 3.5 or |ess when taking at | east 3SO neasurenents of from1.0

to 600 Mz 1gnd fagfcaSRRIcBSdift BdhdPrebéht 1AMz, of 4.5 or |ess when taking
at | east 350 asurenents from 1.0-1000 MHz. The hi gh-perfornmance data

cabl es which have a plurality of.the braided-shielded tw st pal r cables
has an average%@aﬁ&aﬁ%@%ﬁ%%gg& iag’l%‘é‘?ﬁ%’f’f OP%?PtgF Falﬂ‘?s ?ﬁg‘gpﬁ%‘r ality of
br ai ded-shi el ded twi sted pairs of 3.5 or less from1.0 to 600 MHz and 4.5
or |ess from 1.FigX0B@ parspegiive vigwsifibg eable ahligr ¢ i npedance deviation is
greater than 6.0. The test for all of the Exanples was the inpedance tests
as required by RENEiECpampeotrve icvooafiaicabiel cantaididfy four of thagables of Fig. 4B.
bound-shi el ded twi sted pair cables wherein the shield was laterally 15

wr apped to prow;gegt 1 b bf SRl Ui I j S a
BELDFAO L t ape \r?é i %g?gp%&%é*ﬁglvﬁ {I?I{Jm t hfﬁ?&#%?gm Ul'ggl(%g gp\%gg&%{t%g(rag |y

wr apped w tg a shfteght overlap. The lateral tape was bound with a netal
brai d. Measdre " started at 0.3 Mz and at |east three hundred and fifty
{3 50) nmeasurenents were taken fromabout 1 to 600 MHz for Exa

ancb 20 from abdRETAILED DESORIPTHON ©F T HE RREFERRED EMBQDIMIEN:
12 and 13

pl es 1 and 8
ronduct or s

Figure 1 illustrates a twisted pair cable 10 having a pair of conductors 12
and 13 which are preferably solid copper conductors but can be any conductor
that is suitable for high performance data cables. Each of the condu,)ctors 12 and

20 13 have extruded thereon an appropriate insulation 14 and 15 Whi;‘:h may be
foamed or non-foamed fluorocopolymer or an appropriate polyolefin.

Figure 2 illustrates the twisted pair of Figure 1, tightly wrapped with a

" metal shield 16. The metal shield can be any appropriate shield such as a metal



‘were 22 AWG solid copper and the insulations 14 and 15 were FEP. Thgg Jj% mf] '
measurenments were taken at various tenperatures and adjusted to 20C. A1l o

t he cablWe 0WE887a void 17 of |less than 18% and the test wWR@@/WMAR34Er ound
the 11 30 J UL 2003 WO 01/08167 PCT/ US0O0/ 1634. 4 mean i npedance cl ose

to 100 ohnms. EXAMPLE 1 A 328 ft. length of the above brai ded-shi el ded

tw sted pair cable 10B was tested at 23.3 C. The cabl e i npedance was

measured over {@pdof 8 cHRPodddage @ﬂﬁla%nlrﬁaﬁltbﬁé@udﬁ%%gfowtrﬁ.avere taken
between 1.0 and 600 MHz. The brai ded-shielded twi sted pair cable was tested

and had a sta j n evi.at.i of - 1.771 4 en_ around a negan
Mpedance of o 9 8IREUATER oEY: Stk 86 br dhe O0pndsB e A Rl ofimS |
br ai ded-shi el ded twi sted pair cable 10B 10 was tested at 23.3 C. The cable
i mpedance was Wieddweakle shigldso The metal dothgtapeand the canenpsite 58 beis ur enent s
were taken between 1.0 and 1000 MHz. The brai ded-shielded tw sted pair

cabl e was t est ddmdimdnagper, sopped allal, nigkel aitee, etev iTae thickneks &f tB606Seallken
around a nean i npedance of 94.3178. EXAMPLE 3 15 A 328 ft. length of the

above hi ghsper {efIe.93 7% 8 n?i@%@%x%ﬁerﬁb?}}pl !@anlp%eléhﬁiﬂ@i'rﬁ&hlﬁhﬁjéﬁl s&m sted
pair cables 10B was tested at 23. C. The inpedance for each of the four

br ai ded- shi el ded,,t wi, St Ly S was neasu r.,0.3 to 1000 MHz. At
| east 350 nmeastr &W&Wr&ﬁ@ﬂ %@F\]@?ﬁ’ q%ée Qﬁ'g)}%ﬁotyf?ﬁ-i%pesrﬁ%“%df Fowi ng
data was adjusted to 20C. 20 The first braided-shielded twi sted pair cable
had a st andar dizpepdgrsmetalisvindhatiosides ofgheaps. t aken around a nean i npedance
of 100.5321. The second brai ded-shielded twi sted pair cable had a standard

i npedance devi ati onTaé thpel R lhwle@n wvabppbddvith SEfidichipedanca hbwhQa. 4416. 12
30J UL 2003 W 01/08167 - PCT/US00116344 The third brai ded-shi el ded '

tw sted pair c I : C Al . en
around a nean ?‘%ﬁ%%ggég%‘?‘t‘%%ﬁg&‘mw @u?rﬁﬁ%irmgﬁggg{%# %ﬁg%}jg’?w st ed
pair cable had a standard i edagoce "' o devi at,igé] of 4.3360_taken around a
mean i npedéhceSrice i ddhatiisss Gan i anidhe OpTFCHARR ar@BPWNIBFIRIg Bi s exanpl e
had an average standard inpedance devi ation of 4,4551(

(4. 2744+S. 1630R¢ef€rdbl9-the B@dRpade igleps theX AR &F the cross-sectional area shown in

Figure 3. The tightly wrapped tape 16 conforms to the outer shape of the
twisted pair 10 to provide the laterally shielded twisted pair cable 10A. The
tape 16 is wrapped with a slight overlap and with an optional short fold. As

15 noted above, the preferred thickness of the aluminum or metal is 1 mil. The
width of the tape is sufficient to provide a 10% minimum overlap. )

As shown in Figures 4A and 4B, the shielded twisted pair cable

10A(Fig. 3) is tightly held together by a binder 18 or 18’ to provide the bound-
shielded cables 10B and 10C. The tension on the tape and binder wrap is

20  sufficiently tight to conform to the contours of the unshielded twisted pair 10 to
provide a substantially oval cross-section configuration but is not so tight that it
will deform the insulation 14 and 15. The lateral wrapping and binding are done

at such a tension that it eliminates substantially most of the air within the bound



"A 328 ft. length of the above high-performance data cabl e 20 havi ng _four

br ai ded- shi el ded twisted pair cables 10B was tested ‘at 23.9C. The 13 0 JUL 2003
i rpedanceVPM/O8KZh of the four braided-shielded tw sted paPETADEE34das
measured over 0.3 to 1000 MHz. At |east 350 neasurenents were taken between
1.0 and 1000 MHz. The followi ng data was adjusted to 20C. The first

br ai ded-shi el ded twi sted pair cable had a standard i npedance devi ati on of

4. 0430 taken ar gnislde@twig®t paiieeblantes afd 10¢. THBProvidds albgy peia®idthe
brai ded-shi el ded twi sted pair cable had a standard i npedance devi ati on of

4.0027 taken ar %ﬂgﬁ’uﬁ“tf{?@:{hlé %@ﬂg{a‘gﬁ oY sjsg’ét on§§ idde7 Uik G Lwrapping

,brai ded- shi el de Wi sted parr a npedance “devi

3.6038 taken around a nea ;H)edaace 0 101 77%&.5 The fourth_ .

br ai ded- shi el dearqvm%tﬂéfoﬁtﬁéf? Eedange s vietion aRYWE @VEageaniasd Mpadancst i on
,of 4.0092 taken around a nean inpedance of 101.3598. The hi gh-performance
cabl e 20 of t hi devatoompha@ehashvan aver age st andard i npedance devi ati on of
3.9147 ( ( 4.0430+ 4.0027+ 3.6038+ 4.0092) | 4 ) 13 WO 01108167 3 0 JUL
2003 PCT/ USQP/ 16344 BtNRLifatRnAs §?§erﬁbyd@%&@ﬂ%ro&é}%lﬁﬁé}%vm ga

hi gh- performance data cabl e 20 haV| ng our braided-shi'el ded tw sted pair

bl 10B 9
or i ded- shi o1 defrioNmes aip-Gih P ooggihe ewa”%%%%@n%ga& F%@E'%B*Oéﬂ'lfxss “8%% "
At | east 350 neasurenents were taken between_ 1.0 a 1000
fol | owi ng data Visdvidesl ¢endustaryl2eeud 13pee gqnp@{lyBPg} %‘éé—%‘ﬁlaé\ﬂd?é%lfefﬂhlbég%d pai r

cabl e had a standard i npedance devi ation of 3.2469 taken around a nean
i npedance of 196 203S¥GlThe second brai ded-shi el ded tw sted pair cable had a
standard 10 inpedance devi ation of 4.2070 taken around a mean i npedance of

“mpedance deviation oFCSRESOR SR o Fa Rl %%nﬁg%%%ﬁfa?‘?%214
Ine, oML 52 el Eh T R B M A R

hi gh- per for mance cable 20 of this exanple had an average standard |rrpedance
devi ation of 3. andsglt and/op efphand. Aheday 5. prefomblyd). B3donchess The avrralPLE 6 A
328 ft, length of the above high-performance data cabl e 20 havi ng four

br ai ded- shi el degdatliaytie derpdlly 10atal20gim &R hwashle’s avedgeador@ diathetés. The 20
i npedance for each of the four braided-shielded tw sted pair cables was

measured over 0.3 to bet ween
1.0 and 1000 Miz. The LP Q’ﬂ]dﬁ SnIS%%‘tE’gﬁm%?%gge ﬂ%?"ﬁjg&j % ”3‘%}% H@Ldewﬂ%ﬁg?
brai ded-shi el degretfe\:,}naglgfead%p &g% braellc? ’la‘hg ?n%ta? 1sslgrg&ra% ya 4 at?xg:need copper

15  braid but can be any type metal braid that would be appropriate for a high

) performance cable such as category 7 data cable. i.e. copper, copper alloy,
bronze (a copper alloy which alloying element is other than nickel or zinc),
silver, etc.

The binder 18’ is a fabric thread (Aramide ) that is helically wrapped to
20  provide a 40-95% binding. We preferably use an Aramid 760 denier thread
having a 1/4 inch helical lay.
Referring to Figure 3, the bound shielded cable 10B or 10C has a jacket

19 extruded thereover to produce the high performance data cable 20 of the



14 - 3 0J UL 2003 W 01108167 PCT/US00/ 16344 devi ati on of 4. 048\%7 @?Iﬁ‘g?[lﬂ} '
around a nean i npedance of 101.4423. The second brai ded-shi el ded t

pai r caWW@0H@Sd67a st andard i npedance devi ation of 4.2081 t XKEVAP/dEME a nean
i npedance of 100.9498. The third brai ded-shielded twi sted pair cable had a
standard i npedance 5 deviation of 4.5567 taken around a nean i npedance of
102. 0121 . The fourth brai ded-shielded twi sted pair cable had a standard

i mpedance devprkéin@htion 6F08jdcRéteian &k @nf duitableedblé HeREtaNSeriflfthd02. 9531.
The hi gh-performance cable 20 of this exanple had an average standard

i npedance devjat i - 88+ . 6408) / 4)
10 EXAMPLE 7 %@%ﬁtaﬁlﬁ%‘l{ %gag?é‘{rm%%g%vg‘th?kg“ﬁé};pi%s:ﬁfcgﬁ‘%%%g &ta cable 20
havi ng four brai ded-shiel ded tw sted pai. abl es 10B was tested at 24.2C
The i npedancetFAAERO e&y?qn?ep%&nﬂo@ﬂméed5@970&98@%%§%Ced pair cabl es was
measured over 0.3 to 1000 MHz. At |east 350 neasurenents were taken 15 ;
bet ween 1.0 and 100ig. M-itlustfites & odhloRD hgvidgtizreiafoadpragleddhicdded@istdthe fir st
brai ded-shi el ded twi sted pair cable had a standard i npedance devi ati on of

3. 6939 taken aiipdMled] (AL bﬁ%ﬂﬁ?@ﬁn@%i&%-i@%z&eeﬁhﬁe SARQNB. The
brai ded-shi el ded tw sted pair cable had a standard i npedance devi ati on of

3. 8658 taken around .a an i npedance. af. 100. 4 .1+.20.The third

br ai ded- shi el &84 W‘Eﬁ@%ﬁgg‘&g% °e°%§d“&“%f‘8%§er %“a‘i‘%sé’&hﬁéé“&&(}‘?eéti on of
3.5208 taken around a nean i npedance of 99.7808. The fourth

br ai ded- shi el thedaekst and@r yagd todumple thefpus beaidashehigldedpellent®B.devi at i on of
3.983S taken around a nean i npedance of 100.0594. 15 30J UL 2003"' WO

01/ 08167 PCT/ US001 Fgi4#illerates glballe Lt bavinpaeereiahhe faf tiokad bowndexanpl e had
an average standard i1 npedance deviation of 3.7660 ( (3.6939+ 3.8658+

3. 5208+ 3. 9835)iclded t\l'istedhiag%'%%h fFo8. ﬁ“hg%fgulf threall %Bgﬁ@-sﬂgldeﬁgvé’w& ed pair

hi gh- perf ormance data ca avi ng our braided-shie

cabl es 10B,was .tes at. 24.4C. The | nce for each.of th 0

by ai ded- shY o1 BRI WCpEuffer iantCe HRERARER S Bied3E ledle el Boo e A
| east 350 neasurenments were taken between 1.0 and 600 MHz. The foll ow ng

data was adj ubradi22 is goerallyitke samestypoasithabeet Sirileabrag fombraidetB.gai r cabl e had
a standard i npedance 10 devi ation of 3.5621 taken around a nean i npedance

of 102.2971. optional ground wire 21 is between the cables 10C. As above, the ground wire
of course can be located in any suitable location such as just under the jacket
and /or used to bundle the four thread bound-shielded cables 10C.

15 _ Fig. 8 illustrates a cable 30 having a jacket 26, a helically or laterally
wrapped separator tape 27 below the jacket. The separator tape 27 surrounds
thé four twisted pair thread bound-shielded cables 10C and their binding braid
22. The jacket 26 is a non-fluorinated jacket such as polyvinyl chloride. The
separator tape 27 is a temperature-resistant flame retardant separator tape such

20  as Nomex®. The construction of this cable is similar to the cable of Figure 7
except this cable has the separator tape 27 and does not have a fluorinated
jacket. When desired, the plurality of these non-metal braided or serve shielded

' twisted pair cables can be bundled or wrapped by the ground wire 21, The

10



"The ‘second br ai ded- shi el ded twi sted pair cable had a standard irrpedag(be L 7003
devi at i OQV(% /@1%185 taken around a nean i npedance of™ 103. 9}451‘314 {)}I’}?e t 'chP
br ai ded- shi e’l ed twisted pair cable had a standard i npedan THsO 1634
2.6943 taken around a nean i npedance of 103.2519. 15 The fourth

brai ded-shi el ded twi sted pair cable had a standard i npedance devi ati on of
2.5206 taken around a nean inpedance of 102.9625. The_ hi gh-perfornmance
cabl e 20 of t hbundsdativyisted paid cablesihen hae he seppaptar taﬁp@&&wg@emwm@nd)n of
3.1739 ( (3.5621+ 3.9185+ 2.6943+ 2.5206) / 4 ) . EXAWPLE 9 20 Two cabl es

of Figure 8 we#r jdtkd D6 ekaali@bithefededy, cabl e had four tw sted pair thread
. bound-shi el ded cabl es 10C. Each of the cables shields 16 was a 2 mls

aluminum 0.5 mlls l; : | %H& 251 : h of the
shields 16 were bou% 1%%§%®éﬁﬁ%§%n§%t ééa%oﬂ. 7*I1Egﬂ%éyﬁtr{8fwgg% bound 16
,30J Ul 2003, W) Q1108167 | USOQ/ 16344, shi el ded cabl.es were wrapped with
a 40 %tinned B@ﬂpﬁg}atﬁﬁig}ﬂ?ﬁ%éwﬁs rPaHr"é‘i’]di’SEE’IYF’d"I”le‘dmiI | BPedpice tb\%tz“ﬁged with
a 2 mls Nomex separator tape having a 1.2S0 inch width. Over the separated
tape was and exgsddéatd popgdanng Hedatiar fod eallectasad uiBotdY0ddblzeel Baserddsst he UL
910 plenumtest. During the UL 910 plenumtest, the first cable registered

a flame of 1. 5vuhen takihgOatIeasPBSKmaasiréméntO8f Aum 170 bo 600RIEBLGRINfr 68k
registered a flame of 1.5 ft., a 0.29 Peak and a 0.09 Avg P/F. Both cables

woul d be rated c | 't 190(?VHZ.

Al t hough our iHa@é%@@%oﬁﬁ@@ﬁ\d?%e@%tggigs%p’g%Eﬁ?{%@é] zﬁéﬁ%s% 5'53061 S Sc?rr?/ B gh 10
performance data cable was UL 910 tested on the cable of figure 8 which is
a category 7 ciemel.0i1009 Miadthedtiglrpetformpanse datacpblss wWhich have @ mwabiinsi der ed
as not being limted to this specific construction of the cable but is
directed to anyfthategdedssthielded hivigledparaiables biad ar avergpeatandard impedamat ed

j acket such as a polyvinyl chloride jacket and between the jacket and cable

core therejhs @edigitRelorbNLE uﬂéplﬁﬁﬁ{ﬁéﬁ&&idw-@m@r&aR@rs@earﬁaiﬁ%@ag.%PLesg ape.
For instance; we provide a UL 910 pl enum hi gh- performance data cabl e havi ng

a rating of up.to t h t he structur hsGlosed in our co-pendi ng
appl i cati on, WO%PQSWQ Bﬂﬁ ?ﬁgﬁﬁgﬁs ﬁfé’m Lgrl%é’ﬂ.@ﬁaéagmswi stﬁﬁarf
cables, and utilizing in that cable a non-fluorinated |acket such as a

pol yvi nyl chl oithpeslapercdeviationds Beeatesdient@ [Thektett ferrall ofdbe Exewples w29 a
tenperature-resi stant flame-retardant separator tape. Qur UL 910 pl enum at

| east cat egory tife ifipgllariee idsty axReqEredietyeCENBLEC andokerd ¢onduedd ba 31seftcabl es
just nentioned above but is for UL 910 pl enum at | east category 5

hi gh- per { or mange, datd wARhSnIdRY ke dpdPBdsORIBRN A sliaiRls 1daghiet veen

the jacket and C

4on of

15  wrapped to provide the twisted pair cables 10A . The lateral shield was a
) BELDFOIL tape having a 1 mil aluminum thickness. The tape was laterally

wrapped with a slight overlap. The lateral tape was bound with a metal braid.
Measurements started at 0.3 MHz and at least three hundred and fifty (350)
measurements were taken from about 1 to 600 MHz for Examples 1 and 8 and

20  from about 1.0 to 1000 MHz for Examples 2-7. The cable conductors 12 and 13
were 22 AWG solid copper and the insulations 14 and 15 were FEP. The
measurements were taken at various temperatures and adjusted to 20°C. All of

the cables have a void 17 of less than 18% and the test were taken around the

11



3 0-J UL 2003 WO 01/08167 PCT/ US00/ 16344 core, a tenperature-resi stayg'JUL 2003
fl ame-retardant separator tape. It will, of course, be appreciated that the
enbodi n¥¥ &1/4RPTth have just been described have been gi veRCHYSOR16364
illustration, and the invention is not limted to the precise enbodi nents
descri bed herein. Various changes and 5 nodifications my be effected by

one skilled in the art at wi thout departing fromthe scope or spirit of the

invention as dgédnmi@thedandedosepp@odienmsl ains. 18 3 p JU 2003 ( . W CLAIM
1. A bound |ateral shielded twi sted pair data cable conprising an insul ated
twi sted pair cable, 5 a shielding ta@ﬁlﬁﬁi’ﬁﬁtfd fromthe group consisting

of a netal tape, a first conposite tape having a non-netal base and a | ayer..

of netal on one side qof said base, and a second cqnposite, tape having a
non-metal base and 4 328yfedength Pré&‘élag%‘f? k[fé'tdﬁg@fl’(?@géwls@e&liﬂflm k6. 108, ¢

shielding tape being laterally wapped with at |east a 10% overlap 10
around sai d t wassttestegpat 23.3%0] &he aaflabnpaiance wet meadnraddeer B8ita §00MIAped
around said shielding tape to provide a bound | ateral shielded tw sted pair

cabl e; saig shizgl#lidgt 3 PReARYdrhtPwER R ent B wkHEES arf 66D BIA ot 00 nils;
said shielding tape and bi nder being wapped around said twsted pair at 15

a tension that,_elimpa a.supst.anti al anmpunt he air.and ] eaves a
cross secti onahra\%{%ﬂle?ﬁcg% t3’f5§€fcg%"gr ?ﬂ&? TOMA kS a{uﬁéactz? gg’é‘i%@ﬁlﬁ’e € area of
the shielded tw sted pair cable to provide said bound | ateral shielded
twisted pair dlevigtioanitd.7dddalken;agomsiayacaienesdpneeif @649t wi st ed pair data
cabl e having an adjusted to 20 20C. standard i npedance deviation of 4.5 or

| ess when sai d standard devi ation i SEXaMBPL&E2d around a mean or average
i npedance of 50 to 200 ohns. 19 WO 01/08167 2. The cable of claiml

wherein, said cable,iay @ 16akh 0B@Ubel el RS, Mficr @itk chold 1072003

PCT/ US00/ 16344 sai deviation 1S neasure a or | onger

cable with at
10 was tested at 23.3°C. The cable impedance was measured over 0.3 to 1000

MHz and at least 350 measurements were taken between 1.0 and 1000 MHz.
The braided-shielded twisted pair cable was tested and had a standard
impedance deviation of 2.8565 taken around a mean impedance of 94.3178.
EXAMPLE 3

15 A 328 ft. length of the above high-performance data cable 20 having
four braided-shielded twisted pair cables 10B was tested at 23.9°C. The )
impedance for each of the four braided-shielded twisted pair cables was
measured over 0.3 to 1000 MHz. At least 350 measurements were taken
between 1.0 and 1000 MHz. The following data was adjusted to 20°C.

20 The first braided-shielded twisted pair cable had a standard impedance
deviation of 4.2744 taken around a mean impedance of 100.5321.

The second braided-shielded twisted pair cable had a standard

impedance deviation of 5.1630 taken around a mean impedance of 101.4416.

12



"l east 350 frequency neasurenents taken from 1.0 to 1000MHz and cal cillatlHdiB

around a NR®O/G¥icAVer age -i npedance of 90 to 110 ohms. 3. ThecfaBbdiedhs Cl @i M
1 wherein, said cable has a rating out to 600 MHz, and said i npedance

deviation is neasured on a 328 ft. or longer cable with at |east 3S0
frequency neasurenents taken from1.0 to 600MHz and said standard i npedance

mpeaance of 90 to 176¢qHRg bl u e Eed DT B pale Breiend Lapiince

cross-sectional void area is less than 18% and said shi eI d| ng tape has a
met al t hi ckness deviatorysf 4.8449 Remduioynd g mepnémgedanceabl .4¥83¢| ai m 3 wherein

.1 S said cross-sectional void area is |less than 18% and said shiel ding

tape has a nmetal thi cRedsstiobraliedShicddel Rsted hair cdble Hdden fakdaed ahpedanicen 1
further corrprl SI ng at |least four of said bound |ateral shielded tw sted

pair cables, @vnlaﬁ&‘ﬁf%?&'éd @EQ:‘E'&:%% Q'n?eaﬂﬁmh?@a%& bPio. Pyend | ateral
gh pe

shiel ded tw ste pair ca ¢ 8r mence “dat a cabl e; and

sai d high performanc e haV| n adjusted to 20 C. average
standard i npedance d \heiﬁffbﬂergqmwnsea?? %%gf‘ ampleindain ayerppg sfandagg)

| onger 20 30J Ul 2003 WO 01/08167 PCT/ USO0/ 16344 said average standard
i npedance devi atimpedanse téaataoresices AT (4.2244t5ar63a14L 04 6§radiBo0e / ddvi at i on
nmeasured on each of said at |east four bound |lateral shielded tw sted pair
cables, the standard inpedance devi at iggpAMPIE@sured on each of said at

| east 5 four bound | ateral shiel ded twsted pair cables with at | east 350

| mpadance of 50 o 200 thitalnsth offe: EXe Bigly b NS TSI L APHIR gh

performance data cable is rated at | east out to bOO MHz, 10 each of said at
| east four boundourdraided-shinided deistadast cabilepd DB verslieaterd #33.98Gr Bes- sect i onal
void area of less than 18% said high performance data cable has an

adj ust ed t 01¢0Cimp¥@inad foreheafthe fhunnsidsd-chidkied alised é)@fr cdbles Was! ess when
taken on a 328 ft. or longer high performance data ca 15 ‘'t he standard

i npedance devi a%e%glt‘ JEASYE RIME tE‘t?‘{aS O%@a%g%ﬁféﬁ{s W tax

bound-shi el ded tw's pa| r”ca re uency Measur enent s
from1.0 to 600 MHz a cal ¢ an or average edance of 90
to 110 ohns, anél’eWYf% 1"'5; %Q%Q%g&d%{‘ﬁggg’%% @ yiaa s Bﬁe‘?g’ %bgt er than 6
fromsaid nean or average inpedance. 20 8. The cable of claim6 wherein,
hi gh performance dat &hedbbidbraided-shielled ttwisteslgpairaablethad 2GemddMdzimpedenceof sai d
at least four bound |ateral shielded twisted pair cables has a
cross-sectional geGafloRbER0830 {aRES atodall a W imbedance of 101.1783.
15 The second braided-shielded twisted pair cable had a standard
) impedance deviation of 4.0027 taken around a mean impedance of 101.3086.
The third braided-shielded twisted pair cable had a standard impedance
deviation of 3.6038 taken around a mean impedance of 101.7716.
The fourth braided-shielded twisted pair cable had a standard impedance
20  deviation of 4.0092 taken around a mean impedance of 101.3598.

The high-performance cable 20 of this example had an average standard

impedance deviation of 3.9147 ( (4.0430+ 4.0027+ 3.6038+ 4.0092)/ 4).



3 0J UL 2003 WO 01/08167 PCTI USO0O/ 16344 sai d hi gh performance dagaﬂ ?&b@@ '
has an adjusted to 20C. average standard i npedance devi ation of 4 0 S
when t aR¥RAOYRP187 328 ft. or Ionger high performance data cd§iTASCPHE344t andard
i npedance deviation is neasured on each of said at |east 5 four

bound-shi el ded twi sted pair cables with at |east 350 frequency neasurenents
from1l.0 to 1000 MHz and cal cul ated around a nean or average i npedance of
90 to 110 ohnms, and no single standdEXAMPEEdnce deviation is greater than
6 fromsaid nean or average i npedance. 9. The cable of claim®6 wherei n, 10

~ a tenperature-resyshan 1édaaﬂ§fﬂh@h%&qngh@eﬂmrﬁé dh@ARGLRUY sai d at
| east four bound |ateral shielded twisted pair cables and i's bet en said

j acket r and o] d.sa on-f Mo d pol yol efin.
0. The cabl ea% %aéﬂel‘%% grq 1s§edlga1tgqt§e d&i“’ﬁ%&ﬁ&f‘ﬁtz ggt Ccable is
rated at |east out to 600 MHz, each of said at | east four bound | ateral .
shi el ded twi stispegainae f@a@ﬂcbgfﬁxsfoar pragdedshietdedttvisied paipreblas was of | ess than
18% said high performance data cable has an adjusted to 20C. average

st andar d i Bpedap&@rediconenidan 1000 313z.oxt 1kes S S0 hrasirakemsoreratakads ft. or
| onger 20 hi gh performance data cable, the standard inpedance deviation is

measur ed on ea@%g@%n?ﬁiaﬁd%oé@ﬁﬁ THRYEIARETANE Sdieied pai T cabl s

with at | east requency neasurements om 1 and cal cul at ed
around a nmean or avgra 8167 ,PCT/ USQ0/ 16344

i npedance of 90 to f{“? g@t EWﬂsed' qqotvgﬁﬁ(gp@r\gl\%ﬁﬁg?@sﬁaﬁgg dMPEIPESi at i on
is greater than 6 fromsaid nean or average i npedance.

t enper at ur e- r eddviatmmtoff3. 2468 talenaaromdta mezpamaledamteaﬂd%lﬂ(bdunds sai d at

| east four bound | ateral shielded tw sted pair cables and is between said

jacket 5 and a cabl ¢h&Qic8nd thi’de%ladh%ldié%ptkﬁhedl BaifcA¥)Ohid HefanRaed pol yol efin.
11. The cable of claim®6 V\/nerel n, said high performance data cable is at

I t t 1 tq 100 I I

| oat et O Baf R of 35018 s S BRI SRR
than 18% said high_performnce data cable has an adjusted to 20C. average
st andar d i npedance Eg‘?/ﬂéﬁhfﬁ‘dé‘ﬁ -shiekled twistedpaypraple hadarstanflasd gopedppce or

| onger hi gh performance data cabl e, the standard inpedance deviation is
measur ed on eadgdvimfonsHiddd G690 thlemsdrovrd £ maan inpeddndeadfd021824Mi el ded t wi st ed
pair cables with at |east 350 frequency
The fourth braided-shielded twisted pair cable had a standard impedance
deviation of 3.8990 taken around a mean impedance of 101.2338.
15 The high-performance cable 20 of this example had an average standard
impedance deviation of 3.7055 ( (3.2469+ 4.2070+ 3.4690+ 3.8990)/ 4 ).
EXAMPLE 6
A 328 ft. length of the above high-performance data cable 20 having
four braided-shielded twisted pair cables 10B was tested at 24.2°C. The
20  impedance for each of the four braided-shielded twisted pair cables was
measured over 0.3 to 1000 MHz. At least 350 measurements were taken

between 1.0 and 1000 MHz. The following data was adjusted to 20°C.

The first braided-shielded twisted pair cable had a standard impedance

14



" nmeasur errents from1l.0 toe 1000 MHz and cal cul ated around a mean or agv%rjﬁb@ﬂm
i npedanc (%q 40 110 ohnms, and no single standard inpedapeg gyiadld on is
greater t an ?rom sai d nmean or average inpedance. a tenperature-resistant
fl ame-retardant separator tape surrounds said at 20 |east four bound

| ateral shielded twisted pair cables and is between said jacket and a cable
core, and said acket fl uori nat ed pol,yol efjn. 30J Ul 2003
12. A UL910 pl Fﬁ“ﬁpé’ﬁ“@éggﬁ%ﬁﬁ@"&&‘&e%’éﬁf@dﬁ%ﬁ#g&étﬁgéast four pairs
of cables conprising a cable core containing said at |east four pairs of
cables , 5 a tenper alhaecombbaidadishiddedrmisted paideatile bapastandardt ape
surrounds said at |least four bound | ateral shielded tw sted pair cables,

'sai d separator j hg)@ea&@deglaﬁ@ﬁwwosﬁtaqteh a0al adhehnanfRBAR©F160.9398 sai d
jacket is a non-fluorinated polyolefin. 13. The cable of claim 12 wherein

.10 said cable is at t h

" performance data caleéea‘ﬁgg bgﬁﬂgg %ﬂéltdé ‘8‘693%% °§§%§‘§§|§Z s n%gga?@éa éeegance
deviation of 3.5 or |l ess when taken on a 328 ft. or |onger high perfornance
data cabl e, 5t hedeyiasion®f 4-550p éaken ceound\a mearpimpedangeof02d18h. each of said at
| east 15 four pairs of cables with at |east 3SO frequency neasurenents from
1.0 to 600 Miz and cahefouahdthidedshieldad orisred pairavbledgd d sipeldanegpedin@0 t o
110 ohns, and no single standard inpedance deviation is greater than 6 from

said nean or av £ erein 20 said
cable is rated %[J@lt%g og? gggkeﬁégo n;\E/%,ngsal e%niel per g?%%ﬂce data cabl e
has an adjusted to aver gge stan i npedance vi,ati on of 4. | ess
when taken on a 328 lge high-pe ”“ancﬁlcdﬂ 38 ‘ﬁﬁﬁ%p@:’}'@g apauferase ?@%&%N
SHEET 30J Ul 2003 V\D 01/ 0$1Gr7 PCT/ US00/ 16344 the standard

i npedance devi anipsdancs dewiation ef4.0h3@ACH.04B8 5 42084t 415543t 31608) phi)rs of
cables with at |east 350 frequency neasurenents from1l.0 to 1000 WMHz and
cal cul ated jground a nmean or average ipRAMPEE Pf 90 to 110 ohms, and no
singl e standard i npedance deviation is greater than 6 fromsaid nmean or 5

average i npedance. A 328 ft. length of the above high-performance data cable 20 having

(

four braided-shielded twisted pair cables 10B was tested at 24.2°C. The
impedance for each of the four braided-shielded twisted pair cables was
measured over 0.3 to 1000 MHz. At least 350 measurements were taken

15 between 1.0 and 1000 MHz. The following data was adjusted to 20°C.

) The first braided-shielded twisted pair cable had a standard impedance
deviation of 3.6939 taken around a mean impedance of 102.0776.
The second braided-shielded twisted pair cable had a standard

impedance deviation of 3.8658 taken around a mean impedance of 100.4614.

20 The third braided-shielded twisted pair cable had a standard impedance
deviation of 3.5208 taken around a mean impedance of 99.7808.

The fourth braided-shielded twisted pair cable had a standard impedance

deviation of 3.9835 taken around a mean impedance of 100.0594.

15



15.- A met hod of preparing a bound l|ateral twi sted pair data cabl e3 0 JulL 2003

S conpri sy | viding a tw sted pair cable having an ins { | ect ed
fromtﬁ%{%ﬂ(’)oggg@onsi sting of foaned or non-foanmed fl uorocgggip§%r6§§nd
polyolefin; 10 laterally wapping said twisted pair cable with a netal
shielding tape to provide a lateral shielded twisted pair cable with at

| east a 10% overl ap_of, sai d shiel di pe and said shielding tape having a
metal thickness of diedgghperiomeane cab e 2T S x Pl had AR 2YEIpee Beideed
selected fromthe group consisting of a netal tape, a first conposite tape
havi ng a non- rietpaflaricasieviatidn af 33960 ( ¢8.6A29-aB.8658-H1.530&+ 3i19885pf4 yai d base,
and a second conposite tape having a non-netal base and a | ayer of netal on
both sides of said base; wapping sggaAnPeEEad shielded twi sted pair cable
with a fabric or netal binder to provide a bound |ateral shielded tw sted

pair cable; and w appi he .| ra t.al shield and binde t .a tension
t hat provides 20 szflggbg%h%@gf}h@tﬁgfé’%‘%ﬁg%@r@?wa&c@gatﬁszgl%céiooﬁ%”%th an
adjusted to 20 C. standard inpedance deviation of 4.5 or |ess when said
st andar d i Apedanclraigledishiclded tristesbpaitieabdesoiPBawavisted at 24.4fendbe cable with
at | east 350 freguency neasurenents being taken and the standard inpedance

bei ng cal cul atigfheddreor eteh of the(fodr blalded3Bit] N 101d1EBALT c M/ Wdz00/ 16344 a
mean or average inpedance of 50 to 200 ohnms. 16. The net hod of claim 15

wherein said %Héagp%gwe} 8850 888 MDA Akad 356 KESSeAEnd wele llRed vadlh | S

wr appi ng and bin the tw sted pair cables so that said cross-sectional S
void area is |ess %..and sajd cabl e havin rating out to 600 MHz,
said at |east 13@6“‘# g@‘ﬁ@%ﬁhﬁ?&ﬁ%%&&%@% J‘t‘sé?ég‘ﬁ%r m1.0 to 600 MHz, and
sai d standard deviation is 3.5 or |ess and cal cul ated around a nmean or

aver age i npedance ofhedfirst braided-shinidedtmastedpair ngjilehatbwy standayd impedgneat er t han
6 10 fromsaid nean or average inpedance. 17. The nethod of claiml 5

wherein sapd shivehidhRg 310 tdRS sfouiRtAhedingieasss @f 09265110 1.25 nils,
wr appi ng and binding the twisted pair cables so that said cross-sectional

void area is |l ess than 18%, and .sai d.cabl. awvin rating,out to 15 100b
MHz, f said at |eas %&‘5360?@%%@Q§IE%B£WH§F£R?IEC%A€%% $1'6 daf('.ilo to 1000MHz,
and said standard deviation is 4.5 or less and calcul ated around a nean or
aver age i npeddfpedaicedigviagon 063 Sh3% takam arpynd agpgan impedance ok 193%4%%at er t han
6 20 from said nmean or average inpedance. . 18. The nethod of claim 15
further conprising Thethidltraidedishicldad twistedrpanfcableildd hatendatdatrgpedincehi el ded
twi sted pair cables, extruding a jacket over the at |east four bound

lateral shiel dgd;idish$F©%948 taken around a mean impedance of 103.2519.

15 The fourth braided-shielded twisted pair cable had a standard impedance

deviation of 2.5206 taken around a mean impedance of 102.9625.
The high-performance cable 20 of this example had an average standard
impedance deviation of 3.1739 ( (3.5621+ 3.9185+ 2.6943+ 2.5206) /4 ) .
EXAMPLE 9

20 Two cables of Figure 8 were UL 910 tested. Each cable had four twisted
pair thread bound-shielded cables 10C. Each of the cables shields 16 was a 2
mils aluminum/0.5 mills polyester tape having a 0.625 inch width. Each of the

shields 16 were bound with an Aramid 760 thread. The four thread bound-

16



' '30°J Ul 2003 WD 01/08167 PCT/ US00/ 16344 pair bundl ed cables to pd el
hi gh per {38 data cable, and selecting said at |east fpgfyReuiydsd ateral
shielded tw'sted pair cables to provide said high perfornmance data cable
with a rating out to 600 MHz, an average standard inpedance devi ati on of
3.5 or less when taken on a 328 ft. or 5 |longer high performance data cable

wherein a standard, i dance devi atiop i asured on, ea of .sajd. at | east
f our bound | at gl?lﬁ eéEF@FW&%W@P%‘fﬂw&&aﬁ‘%’c‘%&“&%& FPRAGT Hfa“ﬁrelg%‘ifoé‘fu 3¢ equency
measurenments and taken and cal cul ated around a nmean or average i npedance of
90 to 110 ohnsburded salies wetervargppest withiaanilspeniar sepadator ape baving at he
_average of said standard inpedance deviation 10 neasured on all of said at

| east four boungsbahet #idtshOebeRd stpirabé thppavak afi @Rbreded poyvidylehmideod of
claim15 further conprising bundling at |east four of said bound | ateral

,.Shielded tw st [ N ' ; t f our
bound | at er al i%}(gﬁ?cfgé%}ﬁ? \El)mé’ lg%%fg%%fhlréqgﬂgg?g{%ﬁ@ggé%gy on%@g\%%i @3‘%?‘%‘

per f or mance_data cabl e, d 15 sel.ecting said at |east four bound_| ateral
shi el ded twh st &8bpR6 "S(tzagﬁ%gegﬂ%erﬁﬁé a&@%féi-%gh?é’rﬁ snfarfe® axgdkanl e
with a rating out to 1000 MHz, an average standard inpedance devi ati on of
4.5 or |ess taKbnasedoad cableaed@@refdta flame bOh§dh, d.25 Ppar dnaranhG A vgaR/B. cabl e
wherein a standard i npedance deviation is nmeasured on each of said at | east

four bound | at o calésahsad bk Waiel @6l c@idry 7RRbIeS wifl aWafifly 8t ug @ast 350
fi ~equency neasurenents and taken and cal cul ated around a nmean or average

i npedance of 9(?8@6}\4%‘10 ohns, and sai d average standard i npedance devi ation

is the average % standard i npedance devi ati on neasured on all of said

at | east four bound |ateral shielded twisted pair cables. 27 WD 01/08167
30J1J1 2003 PCT/AlBogh gBuinvenionies theddh 84 plenumeat fsascategorné high-

conprising prior to extruding the jacket, wapping a heat-resistant

f | ame- r et af@lanpeemmdrit datatcable veasdiiD @1 @testedanitthé cable bbfigte Batigtinks $hi el ded
tw sted pair cables such that the tenperature-resistant flane-retardant

separat ort ape cisg Bt NERE & i5hdeshB6k i BndcABRIEPOY s BRfba%RINL | acket

is a non-fluorina polyolefin. 21. The nethod of claim urther

conprising prior.tq. extrudjing the jacket,. w i i.d heat-resistant
flame | ret ar aRrnedimiediodtinaredia cartmgiot O BEr!s BRYS AUFdrdIo @ e ded

tw sted pair cables 10 such that the tenperature-resistant flanme-retardant
separat or t ape calggemyinerhigher sablgasilizingianonafiunasinated dacketsushas epobyvinyd sai d
jacket is a non-fluorinated polyolefin. 28 . A AH A A AFY. Al.AI{.A

. A&A. A. A. An. Al thloAide fackét #hdDefwéen th&facRetindABble Abfd thére. if\h GenfferAture39. A. %) * +,

"z7ma} xsni cAXU] ca] caU] ca] ca] cRa] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca]
ca] ca] ca] cak) ¢ adGanlifl LRl dd SelLaBMapRIFR ifbtare, we provide a UL 910

plenum high-performance data cable having a rating of up to 600MHz that has

the structure disclosed in our co-pending application, which are tightly wrapped

helical shielded twisted pair cables, and utilizing in that cable a non-fluorinated

jacket such as a polyvinyl chloride jacket and between the jacket and cable core,
20  atemperature-resistant flame-retardant separator tape. Our UL 910 plenum at

least category 5 high-performance data cable is not limited to the cables just

mentioned above but is for UL 910 plenum at least category 5 high-performance

data cable that has a non-fluorinated jacket and between the jacket and cable
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z_ dE-\:1f10%& ()- SL&LO%TE ()- ‘LO%TE ()- 10%& ()- 10%TE ()- LSLO%YE: ()

\ EdE-\ : | f g10%r&' () - g10%r& () - FLMLO%r& ()- 10%r& ()-" 10%r& () - 4+Y JUL 2003
1Q%& ()- E v

dE~\: ! f9- 10%& ()-*L10%& ()-n (" 10%& () - ZY&L0%&' () - L$S10%& () - " 10%& ()
-P4{|}~dE:/ 10m 10n@

$10%1& () - 810%1& () - L610%1& () - 3f #10%rh& () - 3Y1%40%y& () - 3y/

10%m& ()-~,rS4/ 103 S-109%& ()- 109& ()- F

11098 ()-! f0* 109be, EAMS& ?! *10% i & ()-&10%& ()- 10m zOdE4/ 103 S-10F
109 ()-F mMLOY& ()-3 S&LOY& ()-F 109& ()-f10%& ()- ' 109%& ()-?' rdE4/ 103

S 10S& 109& ()-Y $109& ()- Y ! MLOY& ()-F 109& ()-F

S109& ()- & 109& ()-eS ?4/ 103 | 3109& ()-! &1#10%& ()-Y S/ 109%& ()-F

- 109 ()-v * 109 ()7 T LC 280084 foderat RiRakG Bwistd o ol bR Bfipliding 1

an insulated twisted pair cable,

5 a shielding tape selected from the group consisting of a metal tape, a
first composite tape having a non-metal base and a layer of metal on one side of
said base, and a second composite tape having a non-metal base and a layer of
metal on both sides of said base;

said shielding tape being laterally wrapped with at least a 10% overlap
10 around said twisted pair cable;
a fabric or metal binder being wrapped around said shielding tape to
provide a bound lateral shielded twisted pair cable;
said shielding tape having a metal thickness of 0.33 to 2.00 mils;
said shielding tape and binder being wrapped around said twisted pair at
15  atension that eliminates a substantial amount of the air and leaves a cross-
sectional void area of less than 25% of the cross-sectional area of the shielded
twisted pair cable to provide said bound lateral shielded twisted pair data cable; -
and
said bound lateral shielded twisted pair data cable having an adjusted to
20 20°C. standard impedance deviation of 4.5 or less when said standard

deviation is calculated around a mean or average impedance of 50 to 200 ohms.
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103 1" 109 ()- 109 ()- ' Y109 ()-3 105 105 105: 1096& ()-, 8109%& ()-: (| aBbC
103 | 910% ()- , @ 1aW&cqble of Elaink1GOréin; 3 109& ()- LI1OY%& ()- S109%& ()-
$s [ dEbC 103 ! 10%&' ()-3 ymlO%&' ()-910%&' ()- 3 f10%&' ()-10%&' () -

F109%& () -[ LU aBRCadi0Bas a rating out to 1000 MHz., and

said standard deviation is measured on a 328 ft. or longer cable with at
least 350 frequency measurements taken from 1.0 to 1000MHz and calculated
5 around a mean or average impedance of 90 to 110 ohms.
3. The cable of claim 1 wherein,
said cable has a rating out to 600 MHz, and said impedance deviation is
measured on a 328 ft. or longer cable with at least 350 frequency measurements
taken from 1.0 to 600MHz and said standard impedance deviation is 3.5 or less
10  and calculated around a mean or average impedance of 90 to 110 ohms.
4. The cable of claim 2 wherein
said cross-sectional void area is less than 18%, and
said shielding tape has a metal thickness of 0.75 to 1.25 mils.
5. The data cable of claim 3 wherein
15 said cross-sectional void area is less than 18%, and

said shielding tape has a metal thickness of 0.75 to 1.25 mils.

6. The cable of claim 1 further comprising
at least four of said bound lateral shielded twisted pair cables,
20 a jacket surrounding said at least four bound lateral shielded twisted pair
cables to provide a high performance data cable; and
said high performance data cable having an adjusted to 20°C. average

standard impedance deviation of 4.5 or less when taken on a 328 ft. or longer
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5  four bound lateral shielded twisted pair cables with at least 350 frequency
measurements taken and calcuated around a mean or average impedance of 50
to 200 ohms.

7. The cable of claim 6 wherein
said high performance data cable is rated at least out to 600 MHz,

10 each of said at least four bound lateral shielded twisted pair cables has a

cross-sectional void area of less than 18%,

said high performance data cable has an adjusted to 20°C. a;rerage
standard impedance deviation of 3.5 or less when taken on a 328 ft or longer
high performance data cable,

15 the standard impedance deviation is measured on each of said at least
four bound-shielded twisted pair cables with at least 350 frequency
measurements from 1.0 to 600 MHz and calculated around a mean or average
iinpedance 0of 90 to 110 ohms, and no single standard impedance deviation is
greater than 6 from said mean or average impedance.

20 8. The cable of claim 6 wherein,

high performance data cable is rated at least out to 1000 MHz,
each of said at least four bound lateral shielded twisted pair cables has a

cross-sectional void area of less than 18%,
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four bound-shielded twisted pair cables with at least 350 frequency
measurements from 1.0 to 1000 MHz and calculated around a mean or average
impedance of 90 to 110 ohms, and no single standard impedance deviation is
greater than 6 from said mean or average impedance.

9. The cable of claim 6 wherein,

' atemperature-resistant flame-retardant separator tape surrounds said at
least four bound lateral shielded twisted pair cables and is between said jacket
f

and a cable core, and

said jacket is a non-fluorinated polyolefin.

10. The cable of claim 6 wherein

said high performance data cable is rated at least out to 600 MHz,

each of said at least four bound lateral shielded twisted pair cables has a
cross-sectional void area of less than 18%,

said high performance data cable has an adjusted to 20°C. average
standard impedance deviation of 3.5 or less when taken on a 328 ft. or longer
high performance data cable,

the standard impedance deviation is measured on each of said at least

four bound-shielded twisted pair cables with at least 350 frequency

" measurements from 1.0 to 600 MHz and calculated around a mean or average
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11. The cable of claim 6 wherein,
said high performance data cable is at least rated out to 1000 MHz,
each of said at least four bound lateral shielded twisted pair cables has a
10  cross-sectional void area of less than 18%,
said high performance data cable has an adjusted to 20°C. average
standard impedance deviation of 4.5 or less when taken on a 328 ft. or longer
high performance data cable,
the standard impedance deviation is measured on each of said at least
15  four bound lateral shielded twisted pair cables with at least 350 frequency
measurements from 1.0 to 1000 MHz and calculated around a mean or average
impedance of 90 to 110 ohms, and no single standard impedance deviation is -
greater than 6 from said mean or average impedance.
a temperature-resistant flame-retardant separator tape surrounds said at
20  least four bound lateral shielded twisted pair cables and is between said jacket

and a cable core, and

said jacket is a non-~fluorinated polyolefin.
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a cable core containing said at least four pairs of cables ,

5 a temperature-resistant, flame-retardant separator tape surrounds said at
least four bound lateral shielded twisted pair cables, said separator tape being
between said jacket and a cable core, and

said jacket is a non-fluorinated polyolefin.
13. The cable of claim 12 wherein
10 said cable is at least rated out to at least 600 MHz, and
said high performance data cable has an adjusted to 20°C. average
standard impedance deviation of 3.5 or less when taken on a 328 ft. or longer
high performance data cable,
the standard impedance deviation is measured on each of said at least
15  four pairs of cables with at least 350 frequency measurements from 1.0 to 600
MHz and calculated around a mean or average impedance of 90 to 110 ohms,
and no single standard impedance deviation is greater than 6 from said mean or N
average impedance.
14. The cable of claim 12 wherein
20 said cable is rated out to at least 1000 MHz,
said high performance data cable has an adjusted to 20°C. average
standard impedance deviation of 4.5 or less when taken on a 328 ft. or longer

high performance data cable,
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10% & ()- | 15. A method of preparing a bound lateral twisted pair data cable
comprising
providing a twisted pair cable having an insulation selected f)rom the
group consisting of foamed or non-foamed fluorocopolymer and pplyoleﬁn;
10 laterally wrapping said twisted pair cable with a metal shielding tape to
provide a lateral shielded twisted pair cable with at least a 10% overlap of said
shielding tape and said shielding tape having a metal thickness of 0.33 to 2.00
mils, and said shielding tape being selected from the group consisting of a
metal tape, a first composite tape having a non-metal base and a layer of metal
15  onone side of said base, and a second composite tape having a non-metal base
and a layer of metal on both sides of said base;
wrapping said lateral shielded twisted pair cable with a fabric or metal
binder to provide a bound lateral shielded twisted pair cable; and
wrapping the lateral metal shield and binder at a tension that provides
20  said bound lateral shielded twisted pair cable with an adjusted to 20°C.
standard impedance deviation of 4.5 or less when said standard impedance

deviation is measured on a 328 ft. or longer cable with at least 350 frequency

measurements being taken and the standard impedance being calculated around
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v01d area 1s less than 18%, and said cable having a rating out to 600 MHz,

said at least 350 frequency measurements are taken from 1.0 to 600
MHz, and
said standard deviation is 3.5 or less and calculated around a mean or
average impedance of 90 to 110 ohms and no single deviation is greater than 6
10  from said mean or average impedance.
17. The method of claim 15 wherein
said shielding tape has a metal thickness
of 0.75 to 1.25 mils, wrapping and binding the twisted pair cables so that said
cross:sectional void area is less than 18%, and said cable having a rating out to
15 1009 MHz,
said at least 350 frequency measurements taken from 1.0 to 1000MHz,
and
said standard deviation is 4.5 or less and calculated around a mean or
average impedance of 90 to 110 ohms and no single deviation is greater than 6
20 from said mean or average impedance.
18. The method of claim 15 further comprising
bundling at least four of said bound lateral shielded twisted pair cables,

extruding a jacket over the at least four bound lateral shielded twisted
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measured on each of said at least four bound lateral shielded twisted pair cables
with at least 350 frequency measurements and taken and calculated around a
mean or average impedance of 90 to 110 ohms, and said average standard
impedance deviation is the average of said standard impedance deviation
10 measured on all of said at least four bound lateral shielded twisted pair cables.
19. The method of claim 15 further comprising
bundling at least four of said bound lateral shielded twisted pair cables,
extruding a jacket over the at least four bound lateral shielded twisted
pair bundled cables to provide a high performance data cable, and
15 selecting said at least four bound lateral shielded twisted pair cables to
provide said high performance data cable with a rating out to 1000 MHz, an
average standard impedance deviation of 4.5 or less taken when on a 328 ft. or
longer high performance data cable wherein a standard impedance deviation is
measured on each of said at least four bound lateral shielded twisted pair cables
20  with at least 350 frequency measurements and taken and calculated around a
mean or average impedance of 90 to 110 ohms, and said average standard
impedance deviation is the average of said standard impedance deviation

measured on all of said at least four bound lateral shielded twisted pair cables.
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10 such that the temperature-resistant flame-retardant separator tape surrounds is
between said jacket and a cable core, and

said jacket is a non-fluorinated polyolefin.
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