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TRANSM SSI ON LI NE W TH A TRANSFORM NG | MPEDANCE AND
SOLDER LANDS Background O The Invention The present
WO 200067330n pertains to nulti-circuit el ectroniPCT/US2004/043094
communi cation systens, and nore particularly, to a
dedi cated transm ssi on channel structure for use in
such systens and one which may be utilized in all
parts of a transm ssion system chip packagi ng,
printed circuit board, interconnect device, |aunches

TRANSNASEIORMLINH WSTH Al TRANSFORMING, VG 2SCBNAND SOLDER LANDS
I Nt er connects. Vari ous neans of electronic

%#égﬁﬁq 6§'rﬂ£‘hﬁreﬁtd§ﬁ‘o"m |n the art. Mdst, if not all of
suffer frominherent speed

| i nCheagresentsinsantibn aeﬁahmtthrrtuhiacitqubetecfrmqcmmmynibatiwhtsym, and

o R AREER S EAT G B IR e Sy and e

whicBfr@dyRatilifdas alp pAPaF @ttl*aﬂﬁm@@érﬁéysteﬁh&ﬁp pAJKRdiNg, @hﬁted circuit
limted in their electronic performance pr| marily

bogrg.dptercepiegicdeyiice, lagishesde aphierh ichips.isircihkqardspenbles |aafi Aerconnects.
COMpRSLusnans oqéfec{r{nﬂﬁ brhrsBHR lon%p&g&ﬁ@hn Wel aktl K’l%§t if not all of these

conductive pins, such as t ose in an ed ge card
tragsowi et rovang sufife frdnk nbencattspebdi limifaliGs stich sybotinihs upyqydregiency

hmz%jrnﬁgl}e acgllaftgﬁel‘g%ég{ﬁll ]t_r%/gﬁuﬁes t%ono(%l/lél t I Von %glln?]tgo htere ! {{l]%l <’i)he system,
whdhli SO Gansy remdfrcewt@i %prﬁm&t&iﬂ c&n@l Thﬂﬁﬂﬁl@ly@&c mhxwt mm electronic
to 900 MHz. npr ovenent —upon thi s stan

PerfgrA3g ALy l?yetb?lé sBKtes aa?seéa@d@nkyahyahemﬁt@eﬁcfpgm?%‘tn One
tradfR¥nd? Qpﬂf%%tlhibs E&ﬁlu@t’i\te s, sudh asRRSe foﬁﬁlﬂm%'e@@e &k Econnector as is

I'1Tustrated In 2, in which the system i ncl udes
111usaatg@ng?16uhdlndmﬁt>mep§ stmu@m@iplmm of eppdvgliveRing Q¢ tegnipgls 20, are

osed w,t S '
arrzﬁ%gg w1tﬁ1nI a rlas e g%%r}l Cj;)ln d ﬂ{ é Xrgaélgégrg%}l? ?;og[dgp ?ﬁegét[bg?lésé?eds of about
80Q tc00MHR nﬁtraﬁtpSovzﬁment'ﬁi]ﬁn ﬁlgﬂaidaammautess tepresdrggicby edge card

structures not d fer ial ,si contacts,
congegorpaha v e keran i Eﬁaﬁpec Tl @PS‘%@# G.2,in
whidhdhédyseRNh@tdes 'lége}c Qﬁljiﬁ%nﬁb!ts a5 gl éi@ﬁt &fntacts DBRlisposed within
oper at’i onal speeds for this type of systemare

an pnshiat veseynnestas dovsing A7- T swalker Steatl canieetha? coupst toVirarger ground
coxlltgct§ Pf; STlIe s?éﬁgl Végﬁtaﬁt@ﬁr?tﬁqé %trﬁ&m%? ard notI Jlffagntm(l) &i &l cbeLl s, but are

connect or con ct Ive termnals are spose
mendly hngle—an@lda@lalcmhmmsg that €X8ryisignal dontaetrig)tliked ppb gmund contact.

THE R e O (i PREPLACIEr gt P RIERS O as

i 11yt sndttesiniprovehdent id thiaReld iAsfeded & dsheeidn ogftﬁple%onnector in
detail U S. Pat. No. 6,280,209. This triad/trip

whighyqeagugtize fegminglp ar&p‘p%apgﬁth@ﬁb@PlastxcﬁaOFS%%?e@ adfla%@a pattern, and

the%lpm Inchull £ Faré%fgrs QRGN AP L S, 364 Fwo Shdilek &?&re‘n altsl'kﬁal terminals
Sl est sense,” conductive pi'ns in a plastic housing

30j a3 ikbusﬁeued troFI@r b,wndeasaiemnacdsmng@teo dethil ieS. fPot. Nol 6280, 411 his

each of these.type c ructi.ons
iR s R TR PO BIRATY € rahbrs QB ! et thee
approAdegRilizB an @fetsirhiled edrisy, @b¥dudtd i intalasty BEBMg in order to provide
including through the circuit board(s), the mating

a transmission [ine for electronic signals.

In each of these type constructions, it is desired to maintain a functional transmission line
through the entire delivery path of the system, including through the circuit board(s), the mating
interface and the source and load of the system. It is difficult to achieve the desired uniformity

within the system when the transmission system is constructed from individual pins. Discrete
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interface and the source and | oad of the system It is
difficult to achieve the desired uniformty within the
wossd/eaTssthen the transm ssion system i s const raaayes004/043094
fromindividual pins. Discrete )point-to-point
connections are used in these connectors for signal,
ground and power. Each of these conductors was
POt to-ppietgorrecEonsaey usad acthebs cbmectors far sigah grahd pridydvetirnBach of

A LT M R

andCosndliycdio net taler iatoche sdupneghsmsssidn $iha Bffet Nbsabf @k dor@iQctors were
all t or t nal s, were identical,

t ha e, pi rm
eyl pip et oA s Beighep e o6 <BBtwIsciiprdsnted.apesdiess of
thelrl¥RsiPhad&! MRkreeal BhLHRrand Eﬁeme&ger@ﬁrﬁeﬁatrﬁﬂgglrag a Qt'}ellﬁczi:aﬁd pitch,

material type and | ength. ,lAlthough sati sfactor
majsgiak typanddength. Algwugibeatiafartary is perdetsiancet at hivgbperating speeds, at high
ol td I systenms woul d cqnsi der. .t he
opZRRh T PIRE naRERa: AT SR ASBef ef RFeBhineR e system
thabiffestthe bpa@atopend speed tlenaf speed t her eof Many si gnal

termnal.s or pins in these systenms were connected to
t heﬁ] %“? 63815813@8{ DR BEE SETBRS WerR qonngeted torthagams giound return

corfdu@br, ahdhas crefteds Righ Sigh@td Broudiafib wWHich 1@hod 18R hemselves to high-

t hensel ves to hi gh speed signal transm ssion because
spepdpigpal Eransmspion hsepise trge cuperidepns etadersad béteesi thasifmlsand the

LAE Wik | ce the b Ldt h
e e W Bl LBl AR S BRUSE A or R B stem,
theysby osisibly dhgpdingithgsystam eyfetneamceer f or mance. Bandwi dt h

"BW ), i rtional. tg 1 , .Wwhere L is the
't CBROD R D RHiai s KB etk Rafiipdictance ofthe system
condpaas, (AR Abaditifceof HeBARERIDAPSRAE AN BWNW i SbdnB§idth. The
bandwi dth. The i nductive and capacitive conponents o

indygtive g?cbmpci@@ qoymoyelgygfttmim} ﬁeltvgryrsgmm avorhte reduce the bandwidth
of tp@Wngg E\tbn(}{ll tottzhg/ oh ngr{a)uses\frgtgmk Qitﬁ]_ﬁ&t %gslcgntlgaﬁlgltglgv eeg%fzaductive

systens w t hout ntinurtres. ese in
andgapaiveicomposnpoaebt sintaizedby radnding the dvdryll paK apghroheh the

veral | .path | engt.h throu the system priparily )
s P B e e S0 e e e CpebR g neducing
the tdiél pysirem fanélsysefdéngs. Hovrtbhs At BhBnAdRR REudlfincreases,
system el enents. However, as the transm ssion
the f‘%@%ﬂ?@ﬁ% §12¢ Fepteniseayvn pralemdr thet the sffeqtive physicak lergtleis redused to

tHRMS AP SRk e AR dh'rdqhécick REmE ' i AL ¢
i educed to rggt hégr slrﬁa:ﬂfthg ilgg}g}% bﬁga a?’é’g%‘lé“ﬁ{‘:"?é‘g’ S!ljonflﬂiii‘fhcealculated
syste@ paizlengihrgmacagptabloove render nost of the cal cul at ed

sy .path |lengths unaccepfable. In addition to, .
oo SEUREH 8 keI Do MRS B Bonianceiiis e L Selgtmiine

perfoenange Fictord, mgndaetionizdRsdaEgdotetrtaSand R Yhaterial transitions create
non- honogeneo eonetrical and/or materi al

disCOPUIRHSS; ﬁglg_@%ﬁ e Wsearinimim pweff freayeney ialsdew valiage
diff6P0RtiaR §igal By AniTbper itk Qf £roﬁﬂcﬁ@:‘§@§¥bi'tsgaeﬁ O Q‘JG%EE)""%S seofa
In a% around '12.5

_differential signal system oper
dielegta@amith 8 .dty@gctrggc.@mﬁ@t oG 3.8 whildyigkle: apiftical pdihdérepdt ofiabout 0.25
-h\%_tlgla\mﬂ r nstant of abou .8.wWll yield a
T R R
impracticable the ability of one to construct a system that includes a source, transmission load
and load within the given quarter-inch. It can thus be seen that the evolution of electronic

transmission structures have progressed from uniform-structured pin arrangements to
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i nches, over which I ength discontinuities may be
tolerated. This dinension renders inpracticable the
w@bioso67sof one to construct a systemthat i nch@mes2084/043094
source, transm ssion |load and | oad within the given
quarter-inch. It can thus be seen that the evol ution
of electronic transm ssion structures have progressed
funétionnilydddfcatetipiis mrraigements i aitearpted NPRAM Rirsctured interfaces, yet the path
tofupctional | y.dedi cat ed pins rangenents to ,
length ﬁ%@@éﬂ%ﬁ? ft&fﬁmgt e e ﬁ\&gﬁﬂ&&é@?mﬁlgtonf%eﬂ%éﬁﬁtmcmre&
it waERQtlhsMNto RhBERigh A4 RASy Sdralsldub tdMhE phARAFreStAiME bFES systems
Wth the aforenentioned prior art structures, it was
andrily shbeggtien] path dengths ngedad §h shehdrpnemisyiosi gnal s due to
th i cal . i 1. )
RS SRR Bl PE S Sh MR8 R o
dediragte trahoniesidreline oxer thé Etire detiwetyrpaths fromshosousyesthengh thednterface

nmust intain constant and dedi cated transm ssi qQn ..
and| A5 168 w@%wﬂ@e m%aé’f%ﬂnﬁ&f)ﬂ?eqsraaﬁffwég] iyt ards. This s
very BF@HBNo hiifevie RiHRH HRGRII Pl sylsRnd iB GodsBaéled fHh SndMAbEA conductive
~1nclude the matable interconnects and printed circuit '
pinprsieagd toThfesconnpct /ity otbprrindiidpal corrdugivr rinebagpsa of priential required
|- rY: SY. . . Al
oo B R Rl oIS A AR WA R cnc gter. For
exaimpbhi, in aigghit acgdechmnedtarethp ir¢igidndopbistecaf thp otvestfipads/terminals change
T ired. ch es in the size. shape and position of.
in o e e ol ohPiss Big spes alfedhmfieh i dpgpciples tha
incRI&#PArBas betivern Elc@birca Al 1BadsMRESH bt indliding eﬂiggmmg ¥ Printed
_ between the rows of pins/term nals change in both the
cirquig hgares, #ad cornegiorapd iceble assemlies g belegpedsip diggsmission systems
. ¢ . i  hab i ‘
with QLS APAFE'2 LGB 2 ORSLAEIRIR. 1R erinBplo fFdipt P UERR which
providesnddedt keafprmance prérmtseaidail pMdd Inghat dggplmgéﬂ Qjmaqced between the
sisf Acei S by EBHE <GP PestFie S Byt K5 58eidpgipie beine
use@Nesush! §f3tedisiindthdel enpedlaiidd@unig 10 Ghipingzodis@hintitesDYet another design
.desi gn_ whi ch provi des added gerfornance over a ) o
Pring{pA i Rt upoRtintization hArersteRe! 200 gy mgths arestiencd dgyspecific pins in the
in BRIME GlxiniSe Gk 30 mARS. AHEUNCheRAL N erdNl 2¢ Rk t6s RIMFRDpect to
p
operation is conplinmented. Another principle being
attairgugith Aritiaabpetls lpsgtbsmentinoked dhoyei npedance tuning to
m nji ze di. it N . YE n r N, PLLOC]
s BB RA 3 8l & of Eho B0 (timif63h BL0R LB F tha
oveidomned gl afiaderttionapdicidiartages msl wiich by@rddésit highérdpéeds. In addition,
mexi m ze the perfaormance. Tf&ese type of sygt ens _al l
the gresent jyeptisg IniTF7S0de B EFP P YO LSRN, YP IR thatipridgp solder lands
or PRALIbIEPEAE Fo WERE LARFSheRD 8MtFbe althéhcld Bﬁﬁﬁ%ﬂ}f BMPHGItOthe! S
directed to an inproved transm ssion or delivery
trangipigsiomlinpat  over cones the af orementi oned di sadvant ages
and which operates at hi gher speeds. In addition, the
present invention is directed to an inproved
Suhmans Of Tae Diveatieh em t hat provi des sol der | ands or
conpection points to ich c onents can be attached
o rrseR ot e FeSE PR anpedrERmeson sEHagP fra

ovekdomEB ehelafOt@AEH®Red disadvantages and utilizes grouped electrically conductive

elements to form a unitary mechanical structure that provides a complete electronic transmission

channel that is similar in one sense to a fiber optic system. The focus of the invention is on
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The present directed is therefore directed to an
i nproved transm ssion structure that overcones the
wtoos/esesit | oned di sadvantages and utilizes gr GrqEUS2004/043094
el ectrically conductive elenents to forma unitary
" mechani cal 'structure that provides a conplete
el ectronic transm ssion channel that is simlar in one

proSRINEa dothphetd, cifer-bazbd lectithicarinsntiRgoh EladSel @dthdrifiun utilizing either
i nvention is onproviding a _conplete, copper-based

indgjidstel GopARCEVE PR ShicRURRIA HeTEATAEYith eqpRercopgistpryes the anggpission

chafihdl htﬁ% trér{éﬂﬁs\éio‘r‘i léﬁénn%@ oYy Hfétlﬁ\)éﬁu&i ﬁ@ldfﬁg rrﬁﬁ@ﬁ%&’iwaﬁe electrical
Interfaces wt copper con ductors as the transm ssi on

pertinaamve land grioatert qoatrslmfgpcr@mpmhdnmtesstuis Sinch improyrd $yetems of the

o e TR ARG o 081 B TRAES G or o

leadt MRS @HeLat Sy BhdudDaileigies wHies£8 nuch gt Bih @2 Linkk! | eved
to offer operating speeds for digital signal

t r afeRrdngly it ipe sefpral ebJSft of thedresgdt invepfign Qprevideagagineered

waRghide HEPEhBSondAE £ Brodp& éi%‘%é?n B8R Sk LR Be Ak nB&BAes an

Accordingly, It 1S a general object of the present
elong&mmletlmtrlq lwdyporriod endiet leastiveeondugtiviaslegeriteidispdsed along the
$haSsa ar ouped el ement channel Iink, where the
Iud%s an el ongated dielectric body portlon and
at Aﬁaﬁdr objatt (ﬁ”ﬂmiueﬁent\dﬁv@heﬁrﬁmﬁ prodlids pm@ekpeédom@utehmﬂc (or
exteriQr surface her e Anot her oty ect of th

transPisioR INPHRAXINEIB 4 OPgatffgbOawaemg oha g gmcrgﬁesgatwehglﬁ kegy portion

beihd fméPfrorh hARIEBRSY RN SR dciIcoRaft! RAIRL 1RK HORY, in its most
portion of a given cross-section, the body portion
basksesteguIeoRyeeRpnActine elerterts dispased omibe lextariessnfagedhiereof, the elements
belg%gil s?ﬁﬁ{rrs%g %184‘%1%8?5\/\%1 o?%ﬁtgﬁ laferé\?g nigll Eﬁ% ktﬂ)g to éz[&h gsh%la '§9§§ to steer
theteteetrexlteaengp Wasemré\aheg thimeugk dfe, link fbg esihlﬂnhmg §a1hallmgel®fr1cal and
and %r i ented thereon

magpsl GF Briveat BAGTP SRR S5t pgt pigoigH faese flds troughou

the@rpfH dritkdha@telighy Wave traveling through the link by
establishing particular electrical and nagnetic fields

bet Adther plcet Rbthe prraent invgation ig iastepgoldheimpsiaca phihe ghannel link
t
oy WIERPLL Pl DUl e s b A i
of the plongitedttody tmrpadandalamﬁed dtembdiawnréélectmwlk &bryagnetic ﬁelds

sel ctlv t he ond ctive ele
sapeienPebaiiE e frernlRERtEp f pRER P Of e Mol
traﬁhﬂsﬁﬂﬁtcﬁﬂmbnﬁaft ihdludea Madubstiitd, AT eplupitybTigedorexcoed in the
electrical & magnetic fields, Yet another object of
subgtate, Shegrages hﬁ%aq?n%ﬂng sidewallsapd th @roo?v'ﬁ%ﬁﬁrwe%?ed apart by
mt&l/&ﬁ{g' 1hfRlof [He APEALRSIHO HdeDARRE hetél)&)tveé min%Q%nﬁlcfll/@itnatenal
substtate, and a plurality of grooves formed in th
depmsitaslttherean, suches by pletesortigrdsitgnotofors ﬂgctwntstémad;mlssuan@annels
wnb nqhgr ooves being spaced apart by intervening |ands of
Re"s8iB%tat e, the sidewalls of the grooves having a
c On.dlsﬁll FutthefaH) &% bﬁﬂhe ﬂte&ms intverttion hetogpdvidesd irb-eagindyed wave guide
plating or deposi to formelectroni¢c transm ssion

in \(\fﬁglhﬁé?agt Wethﬂfrqoy tl‘éer Jdeues are utilized to provide differential signal

6‘ 29

on
extFnor surface

transmission, i.e., signal in (“+”) and signal out (“-”), the pair of conductive elements being
disposed on the exterior of the dielectric body so as to permit the establishment of capacitance

per unit length, inductance per unit length, impedance, attenuation and propagation delay per
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A still further object of the present invention is to
provi de a pre-engi neered wave guide in which at | east
w@2@aie738f conductive el enents are utilized torPQI/U8100€043094
differential signal transm ssion, i.e., signal in
("+") and signal out ("-"), the pair of conductive
el ements being di sposed on the exterior of the
unitliegdtiecind ecatiishiyg tesese-tietempaned ferfolitanes batihetsf Wein thé channels
apacjitance per unit |ength, inductance per unit
fonPE‘ﬁ C‘?W@B’ﬁr‘?@&‘enﬁttenuati on and propagation del ay

peral E}éttfuﬂt}%* @bjBet 021 pREER MR td 1658 B Brpf6VedtiThdBiSkion line
erformance parameters within the channels fornmed by

in thehform o'h el sl idi link, efi nsererably uniforge eirgularichuse-sesip dle itk mﬁedmg at
leas? : ?&? gm}‘ csdgﬁ%{)cﬁ% el%f?leﬁtg‘ d;s 08 é g]\ré}r%gg %lﬁgses '(;%:}5 %¥%g tl't? elec%ncal wave
theqetheduehath ynkmmclhdmgmt leaslt Gmﬁ thin fdaroas of éiekettoin matdmal havirlg two

cong iy Ststte irnasi Bt Disrco Bl i s R L BTy of the

filah@N€int REJaBEIRUED cirbuisfelehtMl atcStt Ut tRd conB@dtive itfaces further
thin filament of dielectric material having two

bel@aﬁa@ré&eii Viemsaaelt eberdo Girmputitserete, fsp-elsmenttipasoisrion ehanpdl that
e O
contet@hothe o&bwctf afdleesprésentt ihmnti&meisng poeplanabedirfulorraesoission line

ther to for a di.scre nt transm ssi .
for Bigh st Sph oo GRgE melies i S B F R ERleqtigmember
havird gk tegioNSidaEOwish an@smamedx§tir@h§ebtysrsahspg§badher&ﬁﬂ; the dielectric
anot her object of the present invention is to prov

i de
megberdncledingpaik oficrngistysdementy dligaed with grch I‘?‘@b@é‘dhsposed on two of
the SRURdrh, GiHile QBY atéMB}Qﬂ inteSEiAeScaR €l ongated rectangul ar

or square dielectric nenber having an exterior surface
W tTheaireslemas‘tenﬁ@uzrccmngltSihmthe gleot andotbiérabissie @y virme @b s unique

tFF el ectr conduct.i
Stl‘uec ée éle gll‘lnCI al pgg h %I‘GS ntVﬁl‘gern élﬁ:g.l(%? % Ir%résénéssmn lltl’le ?hat 18

forraéd fro@ aSi@c(IédﬁicSqubpﬂeﬁ:l@&ﬁalﬁ@éc&tb doyistadl ahdh ﬁfe‘dc&étjtd‘dlg:ross sectional

ector. The i nvention_acco abo
afigrh A P@bj){ef@flg ewrﬁfﬁeﬂreocilswgd%#aﬂéfég g dink, and one
prefepabﬂnﬁlgﬁéd With Bah oﬁ}%peﬁﬁltse}l)etrzh@d 68 6 other VER é(ﬁﬁuctxve surfaces serve
incl'udes a transmssion line that is forned froma
as wive|gaides for guiiling electyed suvescalent: the sansmissiop lisbnst ant  and
a f
oo ﬂé%@@ &hﬁgpﬁgg eeét cgtﬁgé %;Igés}g!olg eeg.%h g.#%&)‘ilél?(!? ve éte&%hé af¥ grouped
togtthérers a@air bh akingle rttnene thos déﬁmmgxl ynmded gaeel guill¢ thatragybe run

ot her .and separated. from ea ar The conduct
ber ity aag BORE -SSP G DOurP A R Aing TS P p diffculty.

Th\EBSctiHk Athctd YRayt BeADEEdDY select] Vel depdsitindt8hdiRtive material thereon,
gr|n0|pal aspect of the present invention, the
suc

enblupleiing thelextveon syrfagecof ealigledtric bngt by Haz%dlag pegtheryipe
atta@lﬁﬁ% ngli(ft‘u ?%&{B‘B&B tottll?élecbdge Jﬂisl?lganﬁerufﬂ% hlelze%glc% q)eqb‘rln%% with
that may te

e run et ween”and anbng Successi ve
bend's ami,lhe chdactds senfatectharmct edthe Ismf&et thevdof maingains their spaced apart

a0, TR RS 358300 BF oG TEf Bl

bodyuch as by plating, the exterior surface of the

dielectric body, or by npolding or otherw se
In yet another priricipal aspect of the invention, the exterior of the transmission line may

be covered by a protective outer jacket, or sleeve. The conductive surfaces may be disposed on
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attaching an actual conductor to the body. In this
manner, the dielectric may be forned with bends and

wa tes/eemstuct i ve surfaces that exi st on the surfcERES2004/043094
thereof maintains their spaced apart arrangenent of
grouped channel conductors al ong and throughout the
bends of the dielectric body. In yet another principal

the dfretic bofly tnrvd)ailamveﬁmaugqmdnhwitb xqet wolthbr :trhmbalanced arrangement

BT INIE N W IR

widihsS ABsRdofchie: déﬁén@ﬁrbﬁy 16e di%yed dh tBe Bidleatnic ‘Bﬂdy to support a
arrangenment with equal w dths, or_ an_unbal anced

diffgreptig) o thmtltansr@ﬁféorbhnemlémga.% obgiftersntl signglgonductors and an
e

oss TP BBt TRORAMIE o EorBL R SR BB B Bsize of

the dfetectticdlody; tand Eouo st dtisnorem;ppqutwa eldinkiite map bc aded tte suppert two

t he Lrans m ssion pai r_.of

ainitpl el HRaRR e« Gt e A B PEgE ot e

gr o Rl eulckd <pt—1ﬂ<£1pa1 AR ctufMiReireseht iGOMEUS, tal vaRars tahei&Son Ine is
limted only by the size of the dlelectrlc bod

and
formeg, witlin ope eﬁvstbffcét%theb%ﬂu@%ww S@P%Wém%zeﬁﬁgﬁt%eé §yfiqs ghat are
forRtPRRhih alsWedicl TRE @Lﬁ)tstrtﬁb er?&m@ﬁ‘ AMREh $heQavifieSindIhéEsidewalls of the
differential pair wth dual grounds. In still another
gropyes mreiy[ba Iplaa@lp@dt a gindudtize pratesieh t Theauegap begweerethe sideveallp of the
cavgtlets, osrmo%%elzﬁoﬂr a1s utlst | 2 fsgré/néga% ttl:{\évégleé}gg g e g ?rwsgr%{ﬁsmn ézaannel. In this
engixiveret ltxeﬁsrrtlmin metufeomcblemtcrmnstmtsﬂ_hs isrdaffeeent Afieless than the
dleégtglgfﬁé}as%agt I%fs thqg %&%g%gt szo%ré;g %B&ﬁ&%{p@é&t}%ﬁ@ﬁmg artlc{1 (ﬁelectric heating
IOSWQQH&I\ﬂe}&epr&%@ %leé‘tlncal-EB@plﬁ\g bet@@Bn bl%tcﬁ‘&ﬁl@tl\té'@en%n%qmel grooves
he cavities, grooves, in this instance, serves
andar@t bﬁwefm adjasent ﬁlg@aldfantrhléswlr ehgnglsef thotrastsavissien ling by eanirel of
[ he dielectric
e G Ry, RS R hRLA Sheck 0 (01 PR
di elhe/ett anbthecgiieipahdspat of the pabs@it @vention, the dfprawentisndddransmission
redu ro ati.on del a ielectric heati.n
links G e D SRS HPBID S A SR aeh 6 bt s A t
pro%idB thaaé brternBhASRRIHCH ddnipgdferdd A\HR ttahed. NRitso A6ThERAMals on the
adj acent signal transm ssion channels of the
transpassioniliag parbe dirsethbspuplen ta pevise birairgicio4 thedsnds getsrainply formed
froffihd t?adsxﬂﬁgl‘éﬁ‘ﬁhé‘g transm ssion speed. In yet another
princi pal aspect of the present invention, the
af ofterensmissiedlites af eiisenton hayndasryrbath shglalssmdi power@ad thps may

si gnal o,.the surface,of S bstra e u as
be S Red Bt HPuity IS Slneh R BRbE hinel T Sud phnncts may be
mald W cHATRDR 8RipS o Fths adhd-atdeed willth, ®Rilekat Pever ShaiddlsSin order
on the transm ssion |ine can be di rectly coupled to a

to Gy frigh chyents. maydncbrdeteHeer M Strigs of & slanatds cmb PR goRdustor strip.
Thd Wief srtﬁfksa% &ﬁérgéh ﬁlht@ Greas 5&%0%91‘35 B &8 Elgﬂal lsfrfﬂ? cjﬂiiavg Qﬁlgh

I nvention may cGarry both signals and power and thus
capaasantre Télas@lyl adil ppeecthamiets Ime/rbarsataeatsi lyreavide mnvehdyctive area of
The si.

wer .ch an be. nade .
the?ra{lwp 158 6Oﬁlasur&1f: : Vre}Eat s?rve&ss as (‘?P 13%51 %ﬁ re&gon edeg%us%ée ésg{aélan region may be
fortvedlddringwhy fofminBef m@\&ﬁ&er@h@nﬁt&écﬁnc bale, Qlied@cﬂatlon region may be readily
defined to minimize cross-contamination or electrical interference.

These and other objects, features and advantages of the present invention will be clearly
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to carry high currents, may include either w der

strips or an enlarged, continues conductor strip. The
WOv0aE0678%7r i ps are enl arged plate areas as conpamads2003/043094

the signal strips and have a hi gh capacitance. The

signal and power channels may be separated by a w de,

non-conductive area of the transm ssion structure that
undeestomishmegtancinsideratipoef thefpllowingBerdeddestidigionsol at i on

region may be formed during the form ng of the

underlying dielectric base, the isolation region may

Brie Decaiphibl OfafhieMadwingsi ni m ze cross-cont ami nation or

el ectrical interference. ,Thesgl and ot her objects,
f ealntheeousir@f us/dattiled descaptiqn, the selersasn will hedisapely mads to the

att%gﬁ&g@{%ygﬂ?@wt ood through a consideration of the

oW N I l'ed descripti on. Brief Description O
TheFEr. dvis mgphethatic fian Yeowof the ¢drmiriating the¢ of 4 @aventional connector;

et PALheenp S gef AT itk cortfecd i LR oo BRG] R

pl apIQ/i3eva Shetbge dl@natbihliewdhath spéedaofpatoe niilimed triad or
.connector; FIG 2 is a schematic plan view of an edge
triglgird used in a hi gh speed connector; FIG 3 is a

SChefRliiCa pLrepeatleanal ol SRt chontthBthastRE ik EARREFNAN accordance
utilizing a triad or triple; FIG 4 is a perspective

withiteprifeipdes pf thepecterslievepiien. channel |ink constructed in
acceidgnee sc“,E\nﬂFxé‘Qti th vidy Qﬁhéé é}gﬁpeﬂfel fit B{agf?egpﬁlf Hfé FIG. 4 illustrating

i nventi on. I's a Sc ic end view
thegiraudfead tets@fithetcondi@tinedlethéntkandfthddpacing thietel blesteaeat | ng

the_arcyate extents of .the conductive el ements d th

spakithd ' hEsrEPepiXa e of 1 Rergte Embalientef acFoipgd slemppighanncl
linR BorRlrh@Ed R taBcRIROS W e pRihcipled bOMP pds@k BBR{onC hannel

l'ink constructed in accordance with the principles of

t heFl$r-ddemschemotenvipwaf a frangmispiondink o5 B1s rrgenit enviphténn used fg connect
a shirBO 1 2 $da8 lﬂa\llxhghx\gme(}{nﬁ&lgtg ll(ﬁlﬁ? §rﬁ Bt G Midfhus e dto

connect a sourc oad having internediate | oads
on FHKe 8tis aschemsisd vew bf akqonnpdt@ el@nans utdizg ertlataneentioeal contacts

L of connector elepent . utilizin oth co ntional ...
i 0 RS S TR o6 i o e G e or a “A” and
“BP (ERRE, MR tratiigl the StuAERS Af ahdirce ROhE kRpstidd sys®msand

"B" thereof, 1llustrating the occurrence of inductance

i n FK& Sriza pessreitiee \Gons peansaltematg, constiustien qfarlinkof theyevention with a
vy f te construction of a link of the
n#{n@gﬁﬁe%ﬁfbﬁﬂ%iﬁgﬁﬁ’ght angl e bend fornmed therein; FIG

10 FEG.d0schshahate wéveof ofranamissiandine stdlizing the heks of the present
uti.lizing the links of the present invention; FIG 11

INVeRUQP: ner spective view illustrating alternate nmedia
CONPWS i1l liPNFerectivReidw ilestradihg hld@nate media compositions of the links of the

invention;

FIG. 12 is a perspective view of an array of different shapes of dielectric bodies
illustrating alternate conductive surface arrangements;

FIG. 13 is a perspective view of an array of non-circular cross-section dielectric bodies
that may be used to form links of the invention;

FIG. 14 is a perspective view of another array of non-circular cross-section dielectric

bodies suitable for use as links of the invention;
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invention; FIG 12 is a perspective view of an array

of different shapes of dielectric bodies illustrating
watdenerase conducti ve surface arrangenents; FIKET/0R004043094

a perspective view of an array of non-circul ar

cross-section dielectric bodies that may be used to

formlinks of the invention; FIG 14 is a perspective

Vi eRiGol 5 armatehgpdeirviay oDd conoect@iaseuibéy incorpastirgeahildple element

. diglectric hodies suitable for use as Jinks of the
ink 7 v enon i speed S pif SRl o B ivEcanseRkser

as s ¥ isl aerha@ivaviendofa ddhitdeiop hﬁelﬁiﬂ? Mehg twdW¥onRéctdr MBusings
~invention that is used to provide a transnmssion |ine
intgseqnpecied Ryibe Benmessiondiwk ofFIG. 136 is a perspective view

of ct i . i .

e AN Qb BTN of HARA: A FRAPAG A prHRH T on with
twdrin€ércohidectisg bBlocksefgmadrah bpmsivé ends of tha chanaeisud dBistating the potential
a cRannelEﬁfﬁf t.he present invention with two

fRepuE A e MY B ocks formed at opposite ends of the
chaypaeh g andbetdpbdéist Wk ¢TGn taftey PRl BebhtBA cohfigirédddiglef1At bddRes that
of the invention; FIG 18 is_a perspective view of an
may pe used g ligksiof gheavith differspflprpirhaigctarisgicct ri ¢ bodi es t hat
oS | R R B g G B TR et e diferen
sigmalIchanptle farmad dwiessi on | i nk extrusion with different

sig hannel s forned thereaon: FIG .2Q.1s . .

per e8§ [SPPGPERVE® ?‘ﬁﬁ ’?‘i“ﬁﬁ& ‘rP?Sg‘ﬁ%S%ﬁ“gE‘:koeh‘g\’ﬁ“’r{k“sed in the
investionyisi on used in the invention, FIG 21 is a

perspective view of .a mating interface used with a . . |

i SERBPb IS REFRRRTYSVist qlierRatee IHFicE Herdrt o disqrete fippsapssion link
of t‘E@ﬁdv@&idn[‘inevvﬂi&Pﬁaﬁ@“iﬁéﬂﬁ&qaﬂe@ FHO t6m &€ RJib@WngRgcanp;

FIG 22 is a rear perspective view of the endcap of

FI GIQ222 isid tearpersaedtivg vicheof thearendeapop EKG. 179, llhgiragiog theleenter

recejv n._en rti.on 1. SSi L. nk
orrfiH T PR s e ot R PSR e

endE[™p 281s Hrdatal Pdrspdcliversiew af thegnddap oOFICE 21 dllugbratigd the beentation
xterior contacts; FIG 24 is a plan view of a
of {8 EX &R is i ssion 1ink right angle, curved

CONPRE LPLs AFKENBN YT a FMhufapleZPank®issioR RIS RS ahME, cuhv@WcSnector

an alternate construction of one of the term nation
assepbly; of the connector assenbly; FIG 26 is a

per ?I%e?g gVl e¥§g§é‘l\.{vgfviegv SAIRGLAE C&‘Hh‘hé}%h%f fn?cr of'tfitefnllnation ends

connecting transm ssi on
of the connector assembly;

FIG. 26 is a perspective view of a connector suitable for use in connecting transmission
channel links of the present invention to a circuit board;

FIG. 27A is a skeletal perspective view of the connector of FIG. 26 illustrating, in
phantom, some of the internal contacts of the connector;

FIG. 27B is a perspective view of the interior contact assembly of the connector of FIG.
27A, with the sidewalls removed and illustrating the structure and placement of the coupling
staple thereon;

FIG. 28 is a cross-sectional view of the connector of FIG. 26, taken along ines 28-28

thereof;
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channel links of the present invention to a circuit
board; FIG 27A is a skeletal perspective view of the
waemosecss® of FIG 26 illustrating, in phant oreCBUSB443094
the internal contacts of the connector; FIG 27Bis a
perspective view of the interior contact assenbly of
the connector of FIG 27A, with the sidewalls renoved
andFIGL Rustarpetspengive hiewst a tratsmissiartruplusoeiiehincaporuteea
coupling staple thereon:. FIG 28 is Cross-secti.qnal
g {e g pREn &BT%W%‘%‘*&P@“%?“ Ipadoh (anal by fldms the
wavegnid8 cé¥tEBRIfidM Fithid $heirSchaniRRItS BRGbP ¥&hy LB, tkough which the
transm ssion structure which incorporates a

transmigsioh dinpexignds apd dargsidedbarrhbamicdsh provi des connecti on
| a . b 1 nal ' . I.de. 1
e 8 AT e e R RARA, Pt o
sSublEGr 3t B8,a tofview el thettdagdmitdien lireashewn 8sHION29 amiFIEx3&Nnds

an I side the channels: FIG.30.is a sectional \yiew

© hrBoht Rt PrciNEnER ST B Rrrii o Shiine s opas e et £
tradsforMirleQRp¥daBié A WHI pro Al bt @oh lahddSoSdie8 aitsthinkss; 29

and FI'G 30; FIG 32 is perspective view of a circuit o

bodfl§- Bhipiarsgetipnalrvigys of slayessd nrinted aiicvinbeardsrilppingd fgsmission
s TRPURREA 12BN 0 P A5 SVOAEL O | OIS ot o, o
via$ thyeflapll tiprohamdtlson poler to conductvely tdmusumedt¢ wih ather parts of the circuit

trapsm ssj.on structure.channel. di spesed i.n one of the
bospd HISH ack iepOsed op i gp Sat R urtates e Elieuilbori o) es or

Vi a8 Bats af JerplctivB @iettABARhS tiafsnBiES6H stiubtufthslicEdnvitlcyed in

communi cate wth other parts of the circuit board . . .
accoyargs withdhegpansglesPf e regsentigyentien Hikwhich is gyitalleder we in circuit
boakd Spplicationtt;lanfpoard, FIG 34 is a perspective view of

anot her transm ssion structure that is constructed in

ac clidGd ahsanwnd wiewrod thertiangmigdiensstykcturded g eklent

invention and which is suitable for use in circuit

board applications; and, FIG 35 is an end view of the
Defailed D@3 csipition O@(ﬂ‘mhﬁmrblﬁeﬁ'fedenlfH(ﬁim&ﬂs Det ai | ed

Descri pt.ion The Preferred EphodLments FIG 4 )

T 1RGP ilhustzatgs @wawﬁs&ﬁ&egh@ﬁ?m@ﬁ%ﬁg&nﬁwdsb accordance with the
priffc &S ST S 6sehinAGEOK. R Bt eWed thAthiRe MK S9GhAL®RS af blohgiRed,

) {JI‘ esent invention. It can be seen that the |ink 50 _
diefepizic badsS laprefiradiyacdudrienl Slament; thet isstnilas to a kspgth ef flpsr pptic
vl . . . 15 | ar.

mafbifl 1! Qs GRhetiod AR {te 13D ol o) Blctbint e RMGHAE o
dedidardd thafsmaiction media Inrthis espgidnthe bedly Sars dorgueil d€a davlicated dielectric

i § SeFIDF ABIFCDE Ch G ot A o O RierekgTeny 53 appiied thereto. Tn
FIG@Ghd b Ghéb@ldegiveiceneRd S antillasndicd aptlukgtddictetts, traces or strips, 52

conductive el ements 52 applied thereto. In )
of conductive material and, as such, they may be traditional copper or precious metal extents

having a definite cross-section that may be molded or otherwise attached, such as by adhesive or
other means to the dielectric body of the link 50. They may also be formed on the exterior
surface 55 of the body 51 such as by a suitable plating or vacuum deposition process. The
conductive traces 52 are disposed on the exterior surface and have a width that extends along the
perimeter of the dielectric body.

At least two such conductors are used on each link, typically are used for signal
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FIGS. 4 and 5, the conductive el enents 52 are

illustrated as el ongated extents, traces or strips, 52
w®@RoosoedsTt i ve mat epal and, as such, they nmay BEI/US2004/043094

traditional copper or precious netal extents having a

definite cross-section that may be nol ded or otherw se

attached, such as by adhesive or other neans to the
condé)elheacctfrdilfﬁermaysigﬁalst $ueh las AlkS SaltsTdmdyO ﬁwltﬁl Be ubeoffsocned

terlor surface 55 of the ch as.by a

aitlipl] Sied s A Dot I TR PP G b LS T igPhsBre-

enghfRBRH Glak dRides AGLFe BRin®iRedHvERAEREhtRANY tHRRnBXUERAT of the signal
surface and have a width that extends al o%gcthe

deliyeryrpethe The pisernd thy diglecttis bedyipd dyovades ferapseferr¢broypltg to occur within
the?igﬁdﬂﬁhggi %Eteen{'ﬁ%gqnegp ?gﬁ%} Jtédqh ’Fléy§3 lt}féauoh uca{/ceel&ﬁ&ﬁis are

or signa gonveyance of ditterential sl gnal s, suc
dispeBedorv ot appasing; faCesSsowbdttls: elethrealig@nity o@aadhofathe conductive elements

di ffer al rangenent mts us
s i ap S hDuertin? fEleoPe BT TP v BBl aifhakt or in the casc of o
condi &R GhBET e &hiNBY @HiftaSn Lhater @itall EbINvAATed 11(méﬁﬁted 1n FIGS 29-
substantially the entire length of .the sjignal deli
30, e qenduptize glemenss arg Hispeficd e £YG Praneys dfemor fagesof ta%gant&Panes to
esta‘g)?%ﬁg ?tﬁglgﬁft}ggﬁhirxfrggn&g g%%lgsll'ilﬁﬁ g’ﬂtv?tg ?gbdﬁr{aﬁhxlo'u@an zlnndlElQ&rlc In this
mammdhmlitilos of the presertt snvanteondhaypgwsesidared mh@ﬂpmmah gqulvalent to a
fbf sothaxtnhe electrical affinity of each of the
! 668 }%ameéor?ée nts is for each other through the
di eﬂ&aqirésleﬁlt ibagionie direstb tcmeumyl \«%Veglﬁﬂk{%p ahé e'dvegﬁfdeé oF the

t he, case of .a conductjve chann ed
prejeHt gy BB ATSBIET '¢ ot el6FiEssigaalt fi Rl dgSteR ety o plcrica affinicy

at HigtRequéies3dm 4036: £O Gﬂk‘ € dt Ye%stelbef@lﬁg P Gerdlbl§ BRHEI Ptical

two or nore interior faces of ecaV|ty/caV|t|esto
wasgtiged, |a;s;¢1\escrﬂv@dpn UrtaPyt. Nmﬁaﬂhﬂgl msthed Avr-33s200Retypigallytrgly upon a
sm@g 8& %péjofal@% 8%"(9 ﬁé\flr}ﬁ?ﬁﬁ{o? gﬁﬁg heglect W p&%ﬂeﬁle %Btam tﬁg light
partities mb@ag ini mlectech dirmbmnt)pémn@ i thb enteopxtatmg/clhﬁhmhﬂb‘esult ina
ntion . recte

disg L P e B e e G T G k8t beam of

the wwggaﬁdeo Ml@{oﬁfa{/é‘&/@&?gQQesI Ae HRH BE Wrhigh ﬁ@&delnsleg toSi'nﬁ&QllléSenergy of
ired | evel s electrical affinit

theprigrigwayrcheen, faphshtham tresmit ipasgremplifiediby léésEat 0. 3 1977, issued
SofSCAPEL SRR A o QRS B IS g o
porfl60af antcyfpm c&ichya dired¢tipnelpim isalgi urt@ized thahecrowaat antegna at. In each

o e ol A G AR B

midtow SRl tHa08ling BRENIHBSEM,| Whek e irOHE pfeséh@ ﬂivbnﬁtﬂy’nCﬂha dtirs g/avégluide
result in a dispersal of the |I raveling t

hr o
struchige RSP EPTTEdo maptan an gleetriead Pl;gmgfaf destred frequengygpy) ab%él?ﬁedance
capQ&ta'htkﬁ gt%&e M crowave wavegui des are used at
requenC|es to direct the energy of the
m chm/vaffcetl\beaﬂpf thadihler oftthrapresentangamition arte dagendord mpdni the gaiding
U S Pat, . 4. 64 sSsu Sep...5,. 2002 in .
andifigminer Loighn e 0EyEr fis PERECER oo bre conductive
surfic6s T\6RVEiSal dbnthiiteAtS MY will GidliddnAitaidthgQNERtegy O tiR signal,

directional aimis also utilized the m crowave antenna
congrojlingthe emyssipns and minimizing loss through the link. The channel links of the present

invention contain the electromagnetic fields of the signals transmitted therethrough by
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i nstance, these type of wavegui des are used to focus

and direct the energy of the |light of m crowave
waes/ed78371g t hr ough them whereas in the presemCT/US2004/043094

i nvention, the entire wavegui de structure is

engineered to maintain an electrical signal at desired

frequency(ies) and i npedance, capacitance and
contdingttiogeriallo€ thefchantl lukraed thegfeombxeied ofitkssyofemt Mponents so that

re i nventi are n the quiding a
prefen ek nEd T g PLTI GRAPS A B gFoe MeRinrerenes an
engihddlked ta¥sribdibr BAdHY defBing b réPre feROGHGILAN A tyS LS. f (A€ 8islebtic body
el ectrical containnment. This will include nalnta|n|ng

51.tthas 15 hovedndiyiporduciont i-64 gardnctive stifaces 12, afonmreing phasgs, bhsnegative
- fs through the link. The channe
amfﬁ%ﬁ Fﬂ%ﬁggg?%gent i nvention contain the
el eas illostegeictatter ihiFRG AT theftwd Icenctulcgveedusfactes P greiartegtd on the

RALTE RN TR T IR A

forbalb¥ta cpliRiriRAIT6d WHilkligk di€leddtié B@lyWhdwn REFIGT QHdls%dwalSilJéD' y
st at ed t he pr esent i nvention creates an engl neer ed

confienrsing slaieaeh Yuchimstapced Bricandygtive sueares ar tice P ekiend for distinet arc

len g ' ﬁb gBFE)G$ 4eang Sté?gregfe%n%ﬁlé bfa AR e link BBhe ifvention where the
ounde y conduct o ., conductive surfaces 52,

cir@ﬁnf@tpmm lextgntcdnaircgbngth Ceof, thermg»ax)ndwtlwwrﬁawﬁtmw&e same, and the

. erenti.al ustrat d.bet

g i Bt 4 Bl £ o0 a5t SPRREn ol birbes of e

dielc@ic®6ly 5 Carb@BY tHekaib. TRP wﬁgﬂmm HeQoaddhedb efine aTg?@ss separatlon
dielectric body 51 shown _in FIG 4 takes the form

D bepwgen dia coafiuctivisurfrest &s tHEDe@lained belowp Bigyink Fovme | Wbalanced”
I fi
i o LES I R R0 Ry
such@n ightapite, thet tramsmoiskiem fodis besBotited FdrGBiglederaind] of nm—élfferentlal signal
sept.ative of a . "balanced” |i of the e
opRRRIEe: Rt enRpar TR s el BRI R By soreasa
chdnfiél chitactGaNAHdGH bk atibzedfimeasede dpplidakiensS AR, cidtldr érb8-section
circunferential extents or arc lengths . of the

derpostralgn e 4% BP9 SOPRBICt A0S 8na) FouHl SORP PRI 1 i

body s pihs@di&d RIFQ. &, M 1RRTBE thd BicSent BRI HNTRY, HeGnodified to provide not

considered to define a gross separation D between the
onla@mditmi@ tandugfivefelemests agparii the @@r%mstamn@dsrmeslmvnedlhémt may also
1ncoxa)})¥ate a é’ouhcgq/elnﬁ %n%}r({%g;f‘lgf%er ?V‘in)tlich n 18e tS %%étg%r}gy t?x% ransphssmn of
ligittah@ bpticahdgrials. il dis @Pard 1thé dmleemc bbﬁy Jriaoead ®Sireuk d cengal

i s bes ited for sinpgle-ended r non-differentia
OPLRE | tf“&aér Rish %ﬂgtwarﬁb SE P cElgpmsal siepals pEpeHpmitted
thrlwlxh@nﬁ!k hd W ANgheligi @, the link may serve as a

channel contact pin and so be utilized in connector

appFiG disthematicatlyiiBusgrptes g frapsmisstogding e iricorporiting A ink 39 ekthe
prctséh? It irl @'&Fontﬂ)faq %X(sggdscq%a%teﬁ Q%ﬂé@ﬁ laaérié‘lgagi%e r’tthl ?&g]{ggﬁ\%%ﬂgaces 52 of

ustrate t he
thetlh:k sgve mnterdonm{e&nmle sasummndb@drmgat}fer ad web apother sdeondaty loads 73

ety eE ahd R SErCH eIt doB e gL e system 1

coﬂtmqlremﬁétaﬁce&h&agmme S@im. AR Giné RRped@lce fid RE61MRY hiCth¥\e€ce and
uide therewithin for the transm ssion of
may be modified by adding secondary loads to the transmission line.

FIG. 8 illustrates, schematically, the difference between the links of the present invention
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l'ight and optical signals. In this regard, the

dielectric body 51 is cored to create a centra
wep®sie3sb7 t hrough which an optical fiber 58 pxi/esme4/043094

El ectrical signals may be transmtted through this

link as well as light signals 60. FIG 7 schematically

illustrates a transmssion |ine 70 incorporating a
andl dof%enfiBnab tortdhetois) ehielntreibnthdHtstrated tab atppeddydsditledterinck 76.

a source 71 anq a({oad %;. ggﬁ’{ nductive surfaces 52
Twadlisprgte. $anygntioRF Fanqugtorh et e BRMEL tromicapres gF #otheheendpciye
mafeRAEhA 8 tendPBiroiBh the ®focRYBSH RARANEASHHirlsORE $hobd: in enlargement “A”,

internedi ate the source and the | oad. Such secondary
the bhpadiscrata gonskictatipresentsgintopen epjfistraetinteovithomliargglindukignce (L) because of
the Igré r%% Iglgrﬁeéléfg)é .U§ hiéet @%’ﬁrr%}ét% , gr{r?din%sa !})/f' tEe: prlﬁts)r%ll??n?egn %Bglgive a smaller
indadlglica gL s @ ety intpeasie Hoe fohite froARAHTIoS He@Onductite suFthéss to each

8 illustrates, schematically, the difference between
othgrkes ppsitigied gt the dielgsircany S s TGRSR OE GRS S in be controlled

in tRORIMEL Rhrthe pME:e%rhir(la t;,:gmt&_%ig!bte Wl ok FocsyPRRidueRnbg with

a dielectric bloc . TV iscrete, conventional
the comtotdvecueacey being extendae with therdid egmebodyror sgpotataby applied of the
conducti ve materi al h 7
x5 G A 8 LR A R S B Bl oo e
platieevatie®. Theanaheotbadialtor bpdyeSleamid shespadpebetwedn conductive

strugture with a | arge. inductanpce (L) because of _fhe .
elelaﬁlrta&a@%eﬁm%w _ﬁ%%.sﬂxxﬂnfrehﬁdq TR é‘é%fﬁ“;?‘f’“ Pirget; Ahe soppuctive
surfab& pREBRB! fexﬂeﬂd/ﬁ,mueqaqgwm&diéleahb B6dy 4Ad Wiy ARG Slightly bétbre the

a constant inpedance due to the proximty of the
endg SieeroE Bl alecatign hersdt is desitgd 1 temhagte e tyapynissiermiing ta g cemppsctor,

- di.el ectri.c. The di nensi ons of these |inks 50
mm%g%o%goggﬁ¥$gﬂ%g§ﬁgﬁ,the manuf acturing process and

ext AuEBIG A iNustrhted) ¢het dieleqon oy mexy hpveoclesd 86 fforward therewith in the

manuf acturing. with the ndycti ve surfaces being ..
ror s eker e enei i OEP PR a8y b aRRupGirfation. As shown,
the @BRluc @6t Dffaded 82 exbidAhicdph thebeit SEwilly the s&fit Ssphrlaliéh spacing between
pl ati ng process so that the resulting construction i

thegrang e sping tadth piithgthich thasqndpsiive spéceoitirhandgnds fhe dieleclric body

51 Qr}d%se&{dhgivb Q6hacesls 20 cdsllf maRRGhdAGn m%hvyssc%g[cce.a%awﬁxﬁ through
el enments di sposed thereon”" may be easily control l'ed

the bamhtoghiménaterany ipotentinl bxsesss. The conducti ve surfaces

pr Ly extend for .the |engt f t diel ectric,. :

Do/ Ch R st Ripion fnd, G le Pl ob g hREF, The gk 30 i
considertl ko triisriRiontcatie fidmed rem ond of MO si@leadiélb@ric bodies 51, and one

transm ssion |lLine to a connector, circuit board or )
end§2R/t[itp teela%@ﬁ prel) PmAgd oyt bgarp |8§.uy11|s gﬁr@gl’atl?t}.'@ay be direct in order
to HinGhi€ by &scaﬁqmitgam@ B¥&QitboRANA $BrttAhWENIKISAGER Waldhins any

in the formof the 90 degree.right-angle bend
dis¢dnkingitieseat @ ghivimuimis alsg pesvhied. EhegrUlinks 86 miaintaiathiegrouppdaspect of the
war g R FRORRA SR IR AR o ok B BHES rlinaced o he
conmBélort Wigh sinifumigdéietivi disvondirivitip of Inepedaed distontiauisy rih ddemanner,

start a end, The djelectric.body 51 and t L
themm@ﬂ?gg Rt s By iy 93%51?%?%5% %tgtﬁf fransppssion line
resSIAAC N Wt mlééife%@ueancan Rh@stelkyt he bend to elinnate

an a

pot ent i osses

FIG. 11 illustrates a variety of different cross-sections of the transmission links 50 of the

invention. In the rightmost link 90, a central conductor 93 is encircled by a hollow dielectric
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FIG 10 illustrates a transm ssion |ine using the
links of the invention. The link 50 is considered as a
wotxesnsmsssi on cabl e formed from one or nore sPOEIES2004/043094
di el ectric bodies 51, and one end 82 of it is
termnated to a printed circuit board 83. This
term nation maybe direct in order to mnimze any
bodly ¢ which irututny sigtpotthieultipleconduchvasuifacek 9 himat tretsepanagédlry an

link 84 that i.n s..any..di sgcontjnuitie
IEE R RGPS PSRV L PorsRiscd t4 dimeermbay e T cppgrctionis
suigdbRUBLseas POLér a@f;lldafi@lst\ﬂﬁ B1sQArrleld Bl the kefitrdl Ba{duOBr 93. In the
i nterfaces 85 provi ded where the link is

mige Rt SOFICh | LRk BTGOS0 RO miinoga stletedlielectric and has

cogdu%ﬁ%ﬂﬁésby Ig; OHQ&) ?.n& ﬁro%cﬁg@&hérQﬁgda\[we #a@ke& BB R preferably
manner e gr Jblng 0 e conductive surfaces I'd

providedtta progdt ander itshiatel taqighér limk. Thelefirmstdink93iob ﬁI(li |1r11 é\as a

ETINENE SR e

cofiduRE e GrafdulBiNE c&t 10NEPIrfi@id 901 66the Fink il 0K&re pAte@fwithEconductive
invention. In the rightnmost link 90, a centra

masesiaend as¢ saparated by aplated Bertipgs tg dafng thove Qinease pendBesiyg surfaces
degéd%'tlgbddg of the fin SHR%MV%IMJ drRhEel GRAGHbYRiing the core or of the
surfaces 95 that are separafed by an i ntervening
link 92 oery bp filkéwith hiy ahd e be spiacdd apap fioorm infer ember by way of suitable
méﬁo §§%ﬁ|ﬁ(body 94. This construction is suitable for
In poweir applications where power is carried by

t h e FinRriibstraenahigiayrof Gdks 110-1t1B ehatrhsl@d!tieeid dutdt ré&lomfcombined with

Fl. 11 he c ntr cover 96 is preferably
thesﬁéevebmfy Mok ‘ﬁ%f%rﬁ‘& tHRes OLEHETEFIOY n&#%”@ﬁ@%m conductive

surtalepP9Id, g@b mlff&ent/a\rd%ﬁgt&qt b Vﬁab‘ﬁléh@erdg aleﬁdgls@&d e oh@péﬁeﬁace of the
98 is pre erably provided to protec or insulate

diel¢veriq adei51 5o fiat thy Hek | E¥ masorspvide ﬁnglg-zn@ SFQﬂ@ opgrptipiysLigk 111 has
r a

e T R T

dlfﬁafrentmssjgm bpegativar eLibR112 Rorthieo nmdﬁ&ivecﬁrfadael rStn gu;ilp(a& two

.are ate with a ctive ter .

il By 4 g eFBHET B i e d T i 13 has fou

coﬁ@fcﬁv&@ﬂﬂé’é’étl 19 Qispated 8 RS didiRstHt 860N ih idAARY copliudtivg surfaces 116
r|n Al ternatively, one or the elenents surrounding

g@dﬁ@“‘%ﬁtwéfdlff%@mlal vgnabshapag)s (e pairs) preasingle ¢iffarentiad pair with a
way from an inner nmenber by way of
pag§¥?§§P§Q@§§gn offs or the like. FIG 12 illustrates an
ar r &G.af3 illustiews 4d Ordyld ondrype bbnom-ditealar lird t120- 12k@am®d;ygonal

co{{%gg%ﬁg sPcihtat{,% gh{l‘ag%igo tg&r%ﬁ% asDYlﬁ%g n?cllgb ﬁ)égeg{a{r)\n%i allrfci)r(xefr guratlons as
wxﬂanﬂtbl ¢21-Y2. STHef dddl @i Bobadies S a9hbe dxthided @mth paj&tih€gd Bortions 125
unbal anced) di sposed on the outer surface of

tha(t HJ@ R!ﬁt%q Fatheryisg Wr@y1%op%1v§ ﬁ]éterlillnkl Tlc@alrfé)yductlve surfaces are
dls‘%&\ﬂ'oq(%(ﬁ{/laﬁﬁl @m@ﬁ?ﬁﬁe &Elg&ﬂj: b%}%@&)fé?&ablwh@ﬂéreﬁ&é]l sl&lﬁ'l palrs of the

two equal -spaced and sized (or "bal anced conducti ve
cordustiensusfage® atecarmangadi chepposing sidm of the bdlf. fhemitmchxbomons 125 may be
us%%tg][tg%ye t(é rfgﬁriegt%gﬂlgts 8? Eerr{nnatm?&sc]p%nge{c oﬁst 1?121?1%%& r§\(g§1|%hat contact between
the @nAeEdragridalH@aosshowa)and Sisc0doh&ebtige idexdi 26 th(:}t &ffectbd S5b.

Link 113 has four conductive surfaces 116 di sposed.on

i t s FiP etdivsiates prypg adgitiong] digeciie haqies Sohmax b wiized with the present
infibACERe l;lo%@ 130 is shown as convex, while the other two bodies 131, 132 are shown as
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may either include two differential signal channels

(or pairs) or a single differential pair with a pairof
was®ensssed grounds. FIG 13 illustrates an arp@yusioo4/043094

one-type of non-circular |inks 120-122 that pol ygona

configurations, such as square configurations, as wth

link 120 or rectangul ar configurations as with |inks

beid@dendraRy corleavedn edrdigtiratian. b@dlraflar&iosma@cubﬁ oftht distbeticwotlfes has a

oj ectin d portig 125 are pI t ed .

te“%’e‘ °§?%H g‘reé’ ch“‘rfn i%ﬁ’ﬁ?ﬂ%‘k‘ l&)e NEPEP © The CP‘H@‘FW%PH‘JF‘CCS

whﬁ@:migﬁﬂjr YéhvEkohBGE ShodinGn GbSPIBBERLs AMerldeflyMb AbtRbntBdt RS field
of the dielectric body and preferably differentia

stropghrea¢nlyy apspliing fn lower atignientien. Ve wnefvadedicansillistraprfeiiclectric

[ e
bod?rt%ylg Eg@% érg% htﬁggﬁeaeﬁcﬁal tcﬂ)t%%tgg g%dl"l]lgtc(?‘l a%SecIltsqpegaLB? [ttfé)c%ge% tﬂ'@zéectncal
fielt @twardigt Th}egwrddrmeam letighs of tlesereomdectivecuitfivas, as ehivwandh FIG. 14 are

en. the connect term nals t shown nd the
e AP B ey Sl o PR BRIt g
|| 1 pbiaitsthe aamnAddntlin Radly bdifehRE kS A Sinple dk®kidn2ab (@S, 15-16)
be utilized with the present invention. One body 130

carfyinggrdtiple signd shanagls therrupen, tid caghhaieh ehannel drpleding apair of

conglt'%& E&fa%g 9Y4a1 >G5 bﬁfegycoﬁmﬁ(légdrﬁc&%%% a'r separated from each other
con%|gurat|on A circular cross-section o P%e

by e @ltget¢ningdiblocdiie body264 &hat atpdexmjlemmsomﬂcae mwieb pbrionh205 that

| | f I d
intGeghitrt FepLoRtifr aTBs SXifion 200 ey BeRiass Bafbtdr Familcqunector

assaﬂm}amm ,ivhefedie 43sioh @&e@laee m@aemplememﬁk@@ﬁéﬁeabperﬁﬂgezlo formed
field strength evenly, resulting | ower attenuatio

in a‘l‘lﬁ’ém’@&*i davngyddi dbe inger walls 9&@&9@3%;21 Ay b pelpctively Plated, or
g'ﬁQ nila§:l)e inkerfed TRY% tﬁ%%mgg Q?lf ﬂo%ﬁ‘t‘act%@&ﬁh@éh‘@e surfaces and
re ucti on aspects because it focuses the electrica
profide) 1ﬂn¢cnsmd$uyfaceT1h@1erdhwu9h hele taill mng:tnhs of these
b i Wl BF FRneBboP AV el g R FRRe
illusteapgaiodintd itdithiiaked e oﬂerﬁnd td ﬁé’dnhlyctoﬁﬂllﬁ:kt 1I8aapdpESing thrd)ughlﬁ right angle

be fornmed as a s xtrusion 200 (FJ GS. 15-16) .
bloglg} Pﬁg“‘i’r‘tﬁdef P piries gf @a%éﬁn@h%ﬁ%mgﬁ% W@%ﬁﬁ‘ﬁ{sﬂmo«]ﬁ% rs%e‘ﬁ' the
trarfsyﬁéaloﬁ Resme! 1idk &4 #divAIIrParRaidmedts A URLtIsHSVSIATIBCET, it will be

03. These conductive surfaces 202, 203 are

uncb@mdéhaé theftrapsmigsierhcherrted linksymaythe fabiicated éma ﬁgltmuous manufacturing
| eGt t Y J
proisF ot S8t e o BB Rl e PRof gt o
mt@ﬁtdfdl.tsmductlﬂé)éleﬂﬁa}ts b luslednamfiotiring of thase e(banmh&l, the geometry of the
connect t he extrusion
e RROD PR 5 T i Pl PR S i i B S AR psipnine of he

corld@étIVR @lehidn® up QNAE BicREtrid BUdie @ tRa the tFASmisHIOR thakdéls SvilPperform as
t he openings 210 may be sel ectively plated, or

congistenisangd gmpary plepteapicyaviesdosrvach willsuppst teingle ehpnpd or flane” of
si gr?a‘? ghtoﬁﬁﬁunwaﬁorﬁ ﬂﬂ:c tﬂe}faﬁlsg‘fﬁ% fd ?eﬁﬁ'lc%ﬁleg Bf)t}e{k ?gx;mfrl gsmn channel links

essary, ace nount or rou .
mapbar tnadmnstheFfl€ibld, 7he dybtass nfahemverkt@narerxaacgbrmembnmfbld tyarious
ransn ssj on channel.s 50. ar rat nd
e R ek R S o R SRR e g i lebBbgstimance of
the RS¢hh. MOhe chfe@bhﬂh:ct@r édgldtk 28W0h ey Bhidtkn the Baksiadsionthhii@RSn a

a series of gﬁt an | e passages 183 forned therein
verjigdl alignmsat Wée @lock 82 may mainfain the ends of the transmission channel links

in a right angle orientation for termination to other components.
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transm ssion channel links as shown. In arrangenents
such as that shown in FIG 17, it wll be understood

w0 bas/ob1387 t ransm ssi on channel |inks may be fabeT/c81004043094
in a continuous manufacturing process, such as by
extrusi on, and each such channel may be manufactured
Wth intrinsic or integrated conductive el enents 52.
| n RIGel &itingifages ausel quomfextdmmcehlm ot Isqdids Beogebnm}nyh

sep%gti%)agf T,tztlrrgg v{z?ggsz gﬁxeﬁgla I5 [96&18 %ﬂgﬁ%’ fgfesg‘vﬁg o{‘ t?le Ll%dks rises

am&H2ELAGHKs ¥ 60-80 2 NS mARRNR, it SivuliRhagdibed MECheshap@ dfitatbodies
t e transm ssion channels wil] perform as consi stent

maybrichgsintte prpvidie diffarens lens M%ﬂsa@sfompwgm pleefrienh elds a
f (communi cat i on)
dev§lo§%x§he%h@é1&gh%cg&? ﬁiee Il%g Imgcetn ?Jlg%g )odi es of the
t r &16n] Bidlugrateshamdeple khankel embydien 400deitr asenies oﬂdiém’tﬂbd dies or

oSy LB MED PRt e B e

confyl&h bte AN tA sywiSame toisGudn sheviehaaE! 1 X shchR@ ek @isigNDe supports
of the smm The one connector endbl ock 180 may
mmuiglers e Ehee s i Raa i PhismlePEataraply inplulines § R of differential
LSHTBRL eloif2ihds® the block 182 may maintain the ends
Slglé? &ﬁe trgﬁsmhssy on channel links in a right angle
or 86t 2 illostratesra staadarid naﬂmsmm 200 suxhree that siyaria H@S Ab@nd 16. The
lustrates.a set vxdleetrl
lmkS 8&h1§ or e:gf)tB 1r§/63t10n m%be tﬁ Slré%a(f 151%0 cofne |0§ talé(?l (c):tgel‘ﬁlo\lllglrl$s IgIGS. 21-23
illugtfite drie@erfiitiavion S&rfaRE ad Henexhey doﬁfca&lﬂﬂéa@&ﬁﬁc}ﬂ% a(hf)lld\h Body 501

bl ocks_ rises ano the 1inks 300-3 In this man
with g cenigl preniggs ﬁ%ﬁ%??ﬁddn%yﬁaf’l’wf’é‘]éﬁ inghs S0 a1 Bt the
condBivE SurfRASH bl dﬁEl@é’thg Boddi 51 Q‘h@ Bitdch$ 560 may be inserted into various
characteristics for focusing the electrical fields

opegimgeinmoantcioh bousitgs ot drmiidoirdeans asveeh; prefarablipmeludss acgnical

. Fl. | . i .
T 300 T A L SRk PG 51D Al
lind a3ticillagrureddh EIGH 2 1 v8ber 2y bepanhifalmultygle comohiatidr m&rface and

surfaces 4 )3.are nul.tiple or .conplex in nature

terite RO GG G D By OsReS 1 518G A 7
extHTgS 2 OMudtEHesTHORMACAPS SUUintplaYUe%n%'s&ﬁ@,'of ﬁﬂﬁﬂ@'tﬁat al\éﬁtérhnnated to
each of the channels preferabl ,yzél ncluding a pair

an efidploel &Ht theflhas pusfage mewrtderedn |se thahthe enghlenk 524 may be attached

n t
o LT BRI EH HUEA PR D 5 o
drawinge ot may take/ other shepavianditandi gimtianscomive 61 that shoen atddescribed
b 1housi ngs. FIGS. 21-23 illustrate one term nation
“?™terface as a sonewhat conical endcap which has a

hol Frov2 P straedd an WitkrRatd cEREhdtRh o8 ReEid6ckFTB. In TS afd@d¥ment, the
may support a pair of termnals 504 that mate with the

transRI9e dinre oxlinks ad baresforped frova a dickackicrand énchidlay pait of qppductive
extgrﬁéj%ﬁor%)eg oqqyenb&térﬂﬁ @ﬁr?a%gs (‘»\nﬁlq’h &Eén%l"ﬁ2 QR@\W Mi 0111 Bhe side for

connector housings or circuit boards and as suc
claquﬁ@ﬁ]ab legrrésparidingestentsdemigdaimed wa dlct sucfnce@ 08t ligks STHehat face

i€ gREe e BTl 1 M oAb Bl PR U pfessd o races

57326k 2tscul®bodrll 5TRYy Wey Pdohdtivaviad$ 15 foingedtdnrthé inekibOSY the circuit
interface and
board 574. Such vias may also be constructed within the body of the end block 570, if desired.

The vias 575 are preferably split as shown and their two conductive sections are separated by an
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termnate nultiple distinct transm ssion |lines as
illustrated in FIGS. 24 and 25. FIG 24 illustrates
wao hesesmdsaps 500 in place on a series of |inkspE&R0S2ohad43094
are term nated to an endbl ock 521 that has surface
nmount termnals 522 so that the endbl ock 521 may be
attached to a circuit board (not shown). The endcap
inteiesmthgrpap 5ST@toendimeincepura@h of theued torelusth@wransmistibiechannels at the

rawi ngs,, but may take other shapes and confi gurations
hv@-ﬁﬁii%mpo t hat shown and described below. FIG 25

||| 18t D HIRStradd adlch@ap alr®10eR 860 MuGAtb®Rd (Yfrindd Gratht bcbg@a: 601. This
570. In this arrangenent, the transm ssion |ines,

style iofRuslegra00 sgrves isor gpaector ond Hugingjudes + heusiag 602, rwthwd@nﬁal slot
oL O 0 i Ao RA LRHTR e i, i, o
endoayecomhebtorfo00 nely hnvet ayplenabitytoli @indows 62@ fop acrasstg sel)derargtthe

ei ng f.orned t surfac of the l.inks 571 th
confiuB & i Tis OB 4hGe SHRootR 40 ko eronding Sopeie dan the cirui
boa®EEIUqh hﬁé&m@éﬁfo@ Birfac®d %ﬁuﬁrtﬁlsmﬁ&eﬁ (tRkall O6 06 AEFavE hiir ®Brizontal
a circuit board 574 way of conductive vias 575

parts§OPrinskehundsithp h@(b'rqfél?e wcapheuying oupducy higcicwlyboardyppdisize
nee\iédﬁlﬁ%ﬁglg ﬂ?tlgg 8&1}9& acle@oc‘t{tﬁéJééfst%gl MeRirBuif Bigrpody of the

end desire The vias 575 are preferably
s pI FIG. 23A ﬂhxsumesa&nmhrmai elaletalwievcofithiendcapecopaestar $08 amd shows how

arat e erveni.n 2
e GRRE o G PR AR R o8 iR EuEh B Somsrisphasing
6OZitTHehﬁ1ﬂ1@‘l/sa607Qﬁayt1HﬁudMLﬁl wiré §antadberid 608 b+ radltﬁlﬂarﬁ:y in contact (and
endcap ock .600 gn gted to a printed |rc
for B@ar@m%maralwlgctgw pathhnddhfroapects 008 aray include azsouplmg staple 615

thaCite Bk ‘ﬁ{v@fte@@ dhd dﬁléﬁd Whfch WRISRcR PR RY thff’!ch-rnll’{)ﬂst RrRs the housmg

central slot 6 W th various keyways 604 that accept
Theeapheg stape @lcﬁrqan bn seeofco hdve an elgngatiddxicldong ﬂmkextmde lengthwise

thrdl co%x?ecpo? ?15 stng 02 ggy ﬁy ?%lggﬁhzﬂ éﬁ”‘ej Lé/ed%%%ﬁwrr&q%\gﬁl other by

or acCcess e con | ve
spap@ralor@nise 16Adih of tht beuptiog Eta;ﬂé sxt&fil/dotwan toward elsparedit bgard and each

05|n es on t circuit oar 60 In | ances
such i f o A0 R s in 3 tpind it e OB pBoses.
As E}hﬁwlnwclramga Ithenﬁﬁlslﬁlg@ﬁgletwggls%ﬂpdmﬂﬁéd ﬁlt&ﬁglhﬂaly wml the

the endcap ou3|&ghto reduce the circuit board

ternginals. ﬁb@@é@oﬂws ¢sc gualtviee terapieals ¢Qrabanse thew@bslys olthe
con%&cet{njgﬁlatﬁlsw & 1t%’s@r gOVé néé %nt%?ﬁr'tﬁéta’ﬂlﬁ%%gé 3&%&%'a%inannel

cap connector
(lathuaiiy ) dcmssmnmaum@ slcar601 T dval ®nGOf7patic motsukypm\mms for path

redfidone i PR G0 P A0 R ordfe SORRTRCen B2 b HEa7n o

vieGQ? t}feqmeﬁ@ohéﬁgatrh@sembry ené adell il @Bendcap cainedtb BB RIGS. 26 and
27Karallel el ectrical path) and the connector 600 may

n&hgganigale GUHIE AGaLEd pn @pmilse sidrarf thgsompscioninsarggrounted within
resgécﬁb@%Pﬁr?glﬁM' 6‘:16 ?H&@ 0 i fbléf?é 3 l'bgargfpaEéal rfr'g}nbr@il:hc'o’(her a

Cross ousi ng. The ng staple 615
presémtﬁdtdmtmva thatassists amsatied thedokiboh eontdrsst 608 apahds

o o SR P R o S PR Rt Do et may be

proQIdla@ ﬁnchay be interposed between the terminals 607 and support blocks 610 to enhance

the coupling between and among the terminals 607. The coupling staple 615 has a series of

blades 620 that are spaced apart by intervening spaces 621 and which are interposed between
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spaces along the length of the coupling staple extend
down toward the circuit board and each such |l eg has a
wowv@shehat is greater than a correspondi ng w RtTIUSH004/043094
the termnal that it opposes. As shown in the
drawi ngs, the coupling staple legs are positioned in
alignment with the termnals. The tail portions of
Pﬂllls Imé 91@0@@9 contiate(Fl@r2%) ALY 7andoitick axfamtdovirverdy miviakd thy swface of

e Gl al,s r Qv
the SRR S gt B Bl B SR o B Bl gt g pptween the
confiéaddreil auks §!DO aﬂfe%ﬁlebheblbdtmmgnds thetcoff@dtor Hdisingd 682 (particularly the
) cont%P 5ath not on|y E % %f for gath redundancy but
sideyyalls thegeqf) ey hapeoReRtige b th therio ¢ %%Cémemgasa@wt phygs 617
thexteﬁlrtmhﬂﬂltﬁ’e t\&%l femiefEnl r§g1§raﬁb@W1t9 feaclhh)@heﬁr NH et ﬂEanQ gpgt?a%ment may
assenbly th is used 1n the endcap connector
be wiligsl, agwelénHIGz 7As antead viemnafitld conBEToOr £0@, vetmlaﬂgmtes rhe
1nte9;90%82)0 to?gxé Icglg) 1ng ttaI)I i%eotgv%s %&%{O 5f_|cﬁngsu? rcﬁon%lg%rél{%bgﬁ d\lﬂzg engagement
oftﬁaébnaéc&ms:pmxkedlmmﬂrthe donoent@doisigg 602t a presel ected
anc ists in sp the ternjnal contacts
3\5 ﬁfﬁan Ngé@r?gdafpﬁ?éme%ﬁﬁ% i?gﬂlg%%fﬂs énghe CROFIRGNtAT 3
traﬂamrs@h lchddnSINAR@onsBucll BORCSHARE withBle ;Qﬁwgil&‘éf 42 $r384 invention.
may be interposed between the term nals 607 and

In Féﬁp%ﬁa pdidchiceyberp 100 isprhudedwitha transmpisionding bevieentransrming
e I

1mpgg¥fgg ls)l‘.:ltg?“l % dl e&@\gg%s@gﬁ'%%e-q%ﬁlg Sg g%clél aesbtf @l?éugt b%%r% tﬁ%ﬁg}?the

transmissnon dine rsgfompdc €Bhi SQibsteatcimanbaecdicisng bbml strimgre that may be formed

o R B S5 S b b a0 bt

matefisglsui t board. The staple 615 extends | engt hw se
t hrough the _connector body between the connector

bl d& regmsqlen Fith @9 shovriectubstra w&lﬂm@ot&r@d formed iphsvesteee 702
thexfe%ﬂ% s@&% 04 RAY kGl 8do¥d ﬁ}gﬁ) 'M6Sanh bSﬁ eﬂie) fadl@¥xtend from
have openings 616 f orneg receive
the eurépme @030l thedielgstrié 100 ddver ®©i arpreselebtedl degtlhb whee thebdseros bottom, of

the 39t B e S i R S EE <P M B oF Tt the
opp¥siftEMfaés 11nQnE 1Y) ElHeQhteRRfing W& W d1kd dkFtnePth8 Hidth8f the bottom

interposition of the coupling staple between a pair of
surfgeo i et s 608 and the engagenent of the

co ci@

A R
showhliuBIG. at)eEI(hﬁﬁtslmvs thatitloacklotd08 haxf a Grst lewgtls 7 Sthatdas a first "end”

| i nk cons t d Ln .acco nce wWth t
idef RS rrttsehgSORRl THE o P EEEE TR0 el B fld§ of g1G. 29 an
1ndderﬁhﬁﬁé dibtanc@|Hhs terminatidiOSX wisictDis Buweked coMsidared a "second” end of the
ransm ssion_|line having a transform ng i npedance but

ﬁrs\/\]/ﬁ‘il%h7%ﬂ Y whichys prishawn mdbeligwesids on the surface of
C' rlﬁé' )| 1@9%&1“@ bPd Ricidaict sﬁ@éﬁ%@ﬁ)@ IRl s @g;@rﬁhown in FIG. 29.

. ThiI's substrate nmay acircult
FIGS 3 1 El‘@t\f\{}rt@t Iﬁlﬂtmdﬂ‘ﬂy‘ df ¢hef ﬁIBtl'lEItﬂf [ ldmf@emlm 784 hasya chductive coating

716d ({ { f<)seercleor1]1tth:.°! q g%ggd {Og e ’ | Slot 7:99 %%%ﬁfmgdﬁ% Eedslot

circu

facé§906 hﬁﬂl\&)&'ﬂs SlUElSdtfl@ll@ c&Qﬁch’ d’cba’@ng$ th:h ad ﬁlﬂa&@tﬁ@lﬁbckéﬂ 1detal tape.
surface 702
In a preferred embodiment however, the dielectric substrate 700 is plastic and the coating 716

may include a metal plate or a plating that is applied to the plastic or dielectric that makes up the
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t hereof and the slot 704 has first and second opposing
faces 706 and 708. The faces extend fromthe surface
wO 0so6735he diel ectric 700 down to a presel ect Bdr/uspdynO43094
D where the base, or bottom of the slot 704 is
| ocated. As shown, there is an intervening space W
whi ch occurs between the opposing faces 712 and 714.
subdthge. | Alt@nate ermbglivpacwoiM ilchde degfor dgssitdiemethlgtdutteded trieel,
ngottoms fac 7loﬁff the slot 704. FIG 30 shows a
condpefiye ik qtiagAafucyeilfa¥s the diel ectric substrate 700

anda¢ dBwali®F1G 84 asdPId 31 Rhdddmiuctie chaltisg 78805 the Wppdsitatsidewalls
the slot 704 has a first length 712 that has a first

through ghe firetdenetls TI@bTBe S84 eviends Sometheurfaga 702rafithe Fupstepte 700
"dOk’V%g/gltdh t 7&1@ b??tgng I%j()':‘oi{tﬂe §1&e¥{ﬁ1cﬂ Etthé:);lot'g ildgfath 2 ."m.altﬁmate

eterm na i stance e term nat
embuohivastes, thbcms«ﬂld:ewecbaang Biaivagiiot extendill thia &va& itar the bbtemy 710 but may

e"t%P]dt fyt m' ?W'e ﬁ@nﬁf s?r’glbﬁf 1'8 gstt f@?% iy aﬁf‘dcqaﬁlég on opposing

surﬁhé%WOg%S?tm%nﬂaﬁl iib&aal £8s. FI G 31 shows that first
end 714 of the first length 712 of the slot 704 has a

c oGt 3Qand3d showi g sqepgd ngth e det BN, whish syneatgueys Witk ard abuts
the Zi?s@ 1 0%91%17 gig 3 ‘?‘J‘é}g& leplé ﬂhﬁ) 3 %tf{r]ﬁ%ng fgkny glfbdtbglq’eference

aces IS a electrlca uctrve
nursaraltil1Agat tisudoitedinato thackinghs bMEGS adk&B lbnmdad set@@eend identfied by

e SR BT SRS S 7 LS BT o

length Zb@ ofdlot0R I@d neﬂgh bk sloS70ARIVED WEicH e chnﬁiul@ﬂxﬁﬁdohﬁhgon 6 on the
dielectric that nakes up thesubstrate.

opnoping #chEfios 7%19 regeqdedryand fipapde bagndiQ %@hﬁévtaﬁ 04. As the
conﬁQHMﬂ: %{)ﬁﬁil,g :gatlt:ilﬁ%ly e%lg %Qﬂﬁglgrécgqﬁs Ql%)wgrd%% e ée&ﬁld' lgﬂgﬂy 720, a

shown | he conducti ve
gencraay equpl-7t6 oHepntihative pproisg mgy b¢ eirphiad bsdephsitd ghtotthresurface 702 of
mcfi@§H Sggth 712 of the slot 704 extends fromthe
SERFaed9%02 of the substrate 700 "downward" to the

bot T @G 7300 (wiick Rehestier alodicetion Iinek AGA $i BIG 200eptHe fi rB end 714 of
In alternate enbodi nents, the conductive coati ng

the disw dength 712xthe AondaptjvecARingdy 6 islechically ¢angpyions (96%’&?“ wﬁﬁm and
secSid IRAShONY 7 Pk WRYBRWap L fifn Ble BbttSlR B B of e s1bi704%ong the second

ot her” enbodi nents, the coating on opposing surfaces
length§20.788 shosn i FHE. élnasuhﬁequ the eoating FI6GS. thagppasidg Sives 706 and
how a second 72 whi ch ont
708\?\ﬁege\é\{es upwat %el?lf)ng fflﬁg {1(? %Pélm Z%% IQdu]g:tWﬁ co tm;gi721% tfleqsl{lgfég'e 702
beghiao Bttesd Diayl fRmgthh oﬁﬁﬁm@d&eﬁ7ﬁd 768 ofahélslotd@at i f i ed by
reference nuneral éat the dotted Jjne.to th '

ht
of 4§ BEWNpFL. éiathsﬁald s sirgab g, Phichis asosgnygered & surface

me{aﬁfz@ﬁ(ﬁln ffay @ﬁ@fﬁfs%lwa ﬁ'gm(tﬁé sl&th’@4 dRbsBdidet SRS ONVID4tONBIsFince
eft of 31). The second length 720 of

eqt@l f@tthem@th B oathle ék@gi’w cﬁecmﬁeths lcondug@ve sytfege hioa fthetsyeface 702 of
n oppesi.ng_faces 70 70%.
e e
suri%ﬁe o6 708)@Kih€§lbt\/ agﬁmﬂtahi@ atpihg theattanymision hﬁmfoﬁﬁai Byghy conductive
ceq$ %pmard al o % g second, | ength 7 a
coatmg 716 on the opposing sur ace 06, 708 comprise a waveguide
By changing the surface area of conductive material on the opposing faces 706, 708, the
distributed capacitance between the opposing faces will change, thereby changing the impedance

of the transmission structure. Thus, the receding conductive surface will decrease the capacitive
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general |y equal -area of conductive coating may be

applied or deposited onto the surface 702 of the
wosubzod7ad7e 700. In FIG 30, (which is the vi ewd/as2go4/043094

section lines AAAin FIG 29) at the first end 714 of

the first length 712, the conductive coating 716 is

el ectrically continuous between the first and second
couperipgohthie #ABmMisARMD shutturetand deedhe sncraape the mopadaive flxath¢ gansmission

710 of the slot 704 along t he second lLength 720. As .
strughyEiaAnd ens, Bis Smicture s ponokdered 2s g frapyrusyiQi ey ving g tgpsforming
imﬂe@ﬁlc@. PIRGSik F@alfd,aﬁ 8l B@@nc@fkﬂmﬂ@&t iReRd @(Sqdﬂﬁﬂ\@fsﬂrfaée@ B4 the opposite

the second I'ength 720, conductive coating 716 on the

sides of thaslet wilberigagyi in braadsids eappaitiamoyrlineorherhide §pblsighh P of the
faces_ 706,. . : i .

cor 55 3558 O, RS i DRLP ol G g o

sloteV 18 uiid ate therdpdurfazeat(2ar thesapstaset Wadis issvaged afedpd dvepling, only the
sl ot. 704 on both sjd?s of the.slot 704 to a distance

edgegifdhe 0gdvqias ueh I Phe B 704, Because t he

CONGHE FIGe 28 B asthe Yrﬁt@v&ﬁn% HRcsbiiheathe/dhposihg fdifices 706, 708 and
substrate 700 is electrically continuous mﬁt% t he

its eopdentive Faating B tade ar1® abismalsembepissnhef theiny gntien pergemplates a
z .of .t J . i rLi . f

o B2 LRl g 308 PR ARy iy et o

“sealed tHasnaipposiung 766,708 ceat 168t thy §6d scoonp lesath 22 Geftbgsiotdi®4. In

T TR e I A Y I

dieR@HBCAL HYe@ iR BIGVEONtht ARIRRRAt ¢t Al THLEBIS the blbt T0AER@Ethe first end
her eby chan%ing t he i npedance of the trggzniss'

t 1.0N
714t thecfirstylensthrfl 2 Increggng wedsgihalprgdhrasend eneth F404e thejepqnd end
UL ARAFilif ' [ b fbe 08
T R R PR bl ST S0k e S e RPN fles 706, 7
wilt ey es sadder Stomuwicking doeimvartl érte the stoh 764 sinappeeferres gmbodiment,
considered as a transm ssi | i ne, .haui .
norp LRl 15 s B MYl ol Whughthe Sthsate 70 imade
undacsiora ptghﬁécti?heiﬁwmlﬂfwiMem}id B st Atk T(H)oasg cﬁmgt HStgrd. An
opposjte sides of the slot wi]l engage .in. broadside
elegtzogiederics % sthas ﬁ@l%a@ei%&r infreE Grepithyragfo qipgait or other

deViQRNIUELQE Ry Bbrhea¥did BN RNfr [aRE8L INAHAI 726-2td tREIGMstrate surface
coupl i ng en the conductors exit out of the slot 710

7023 fihegsrrobler lands 136- 1sandf736-@ appatsagthowh én Elgh 31 pthecxte of the

j nst.an f, e ' h
AP oF SRR R o9y ARG, i a2
enaiepin @lestrétieddvideas bedirergy sppbad th @tewmasmisien ingpfosnaigy the

surfaces 706, 708 and jts conductive coating 716 to be
cordv e P B PR BBt S ERETRT LRGP o

C 0Ny &R ek SenfboBRiknBithe h@hcBOE fiaterihli116ioAghd dposRAREfaces 706,

bet ween t he opposing faces (which may be referred to

70%age glectgelly deplaseroliere Fachathe and gosyucy gppositgpolamity gignply yehich are
alsggfovfl% s‘?iif?e?&fﬁgﬁsé%n?ﬁg tA@ sZﬁrg tl%fcoﬁ(ﬂﬁgié %%%@6 dnth&d sing surfaces

€ Cross- ing that exten referenc
706) G0 dralcondidéredlao b &iffetntiatipnot"es non-air diel ectric. As
sho in. . FIG 30, the dielectri.c. material 730 .fills
ol 3P inetes Brsrdsh Gedioft vau ot st i e fi ittt bard layers
801, 80D1HAt afd dackied 64 RPSIfBE:hI Jthed € Phdbadlof 1gydr 862 BBGQMENnel or slot 804

'ength 720 to the second end ) _
formed therein as described above with two conductive surfaces 805a, 805b disposed on

opposite sides thereof and which rise out of the channel to extend along the top surface 806 of

-19-



10

15

20

25

30

722 of the second |length 720. Filling the intervening

space between the opposing faces 706, 708 will help
wroevedTss7sol der from wi cki ng downward i nto t heecal/ws2004/043094

704. In a preferred enbodi nent, non-air dielectric is

the same dielectric material fromwhich the substrate

700 is made. FIG 32 is a perspective view of the
thediogbmdayer 802s UBgs aplieatit®0s best suited for wsd witioarn diteridnlayer of a multi-

el ectroni ¢ deyvice 750 h as a nal pr.ocessor
layfr ST Bl ik finefae LRG0T o MRS mef BPefias fashfios o
coBlef GldaiGiad élycte@n eRpliggtol Ofdt Riterforand @irﬁi@lﬁre haih @8 ge/ @pling that
and 726-2 on the substrate surface 702. These sol der
wopldradlewzommpnigaipno Hogrd peactiafing viahig\hablnsignats tobe meaved fam one
t
sigff 1581 yftin ko Rl Mo 2R LR 1] Afo R SEHE LU & AT LA Ul to be
mogediol the ap oeba i Mfacesdnémeamﬂtldaybemd:mt bodrtl ytreadwrpl ed t o
t he..t ransm ss i ne .fornmed t he. cpnducti ve
R L e N R it e N KRR e
hotizdntal farsisiohatrectui@d chdhnelao pkatied vedtashRdbn®atmunidagon to other
conductive material 716 on the opposing surfaces 706,
laygry gt thesirgtighanrdsdapqegmplidh ssgnatins g & gxaddiqrelForaadinal or surface
lay gonduct opposite-polarity signals, which are also

knomn as differential signals. As such, the conductive
coablGig 3471181 iﬁnllltlﬁ@ttdbp owbediment ﬁﬁ@megvlfh@@ealé’d)@laané type of
arrganSI 1;1:1; 1s suﬁabtfe for gllse]: 1];1%:‘%)enged %lrmp f’aboard con truthon 3T’l{ey utilize a
[ I N Cross-s CIrc
grdnpar edemmt chdﬂﬁel&tahﬁﬂilsiloxbﬂﬁl@tﬂlré @petht 18 95111c185}2y dulitatile ﬁrreanrying

t acked o top ea ah ot her. The bot on1|a%qF 802 has
high vel{agenapd rreds 6& highydensy FRAACE $pariaes, The badkthekapsmission line
65@91@&’ Be Wirhfd H¥R 2GS dr\is %ﬁﬁ&%&t&ﬁﬁ% a &Q&bb&’dr& W&%d it has

on opposite sides thereof and whi ch rise out of
a serir 9R glooYas, enstaineh laformed thisrsin thy csignd itethg (oed)momml thereof from

onéagltéfagm%#%{&‘goﬁ %e sfgg’v;ﬁls%@? lof gste sf? zirg' c&aﬁétlv% ctogtgd tv%fl a

I'nterior layer er rcu
corglnetive rametial lvech asphygdatng, dand amsffe(at dﬂ-ﬁne asen:bs bh‘&ﬂaesﬁ’ Gﬁﬁyhat are
fungtio a neans tc% ¥ert br oadsi de el ect
oppatif i therand P erated b MiamF g s e Uically

ocdupy Bleisivgs ¢hat woul d al | ow communi cation to
boar d- penetrat i ga vias to enabl e si g}pals to be noved

frok tbﬁk@ﬁsﬂf GHa- 3rapdpSwinlvg ¢ 8tinthoppdra fills s ghapnel and this plug
magﬁr{c'ﬂﬁitelé 1@1‘? Qgﬂhﬁ{d onk tgﬂlgl)re tGhgaks, 81lr fillds 480 R cé@d C)ﬁ%om the cap

|gnasto top or ottomsur
pottine 659hrtdi whldyeqterrdl into und cdyogeletelysteupy therspace o éhei siypeid n die plug

f t t h ty. t
ot Sere 0y R R D TR G &t D b b TRE S vk Sprtaces
and DisélatéSthtrn GatpreVén aingUimIb @uiril betEBAIheMA The Plul a9 b @llled with
| ayers of .the circuit boards to accogr?llsh si gnal

a djelpsitermalfriab habRi st 198 CleISSHCEoP AT asEn Gytiegidhe coupling
betkv@yr?{he cgﬂdﬁors?’é]n ca?f@ fhb Idféﬁat:trr@tcgnstt ?wﬁm&ie%?'is equal to or

dealing wth a seal ed channel type of arrangement that
greater bugh&tralmnehtf drletge constaat fthediddetie baleyun ofglemtognhance coupling and

const.ruction. ey _util
de%reag % ﬁ]lmg?d%% -Pr']lb Ct fansmis élblmet% l’{ﬁ% eﬁtgptt ngﬁf'l ésrcfesuﬂ)?e in power
trafoi§saddl. @\ frotindCisllieyd 59@nay be deposited on the lower surface of the transmission
line of FIGS. 34 & 35 to provide increased capacitive coupling.

In this manner, and as shown best schematically in FIG. 35, the opposed polarity (i.e.,
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hi gh vol tages and currents at high-density contact
spaci ngs. The body of the transm ssion |line 650 may be
wo ososma736T om a di el ectric or may be incor por at BC/UBL004/643094
circuit board |layer and it has a series of grooves, or
slots 651, fornmed therein that extend into the body
portion thereof fromone surface 652 thereof. The
“+ S deVWadndbethil $aied oftchmaas sle@lestridiley iGSINGE 6binatloth& kiR devertheless
with a conductive material, such as by plating, and in
defige p gemplglefcitpt ol hesizesiavelved with fhedranguissipmelementsof the present
invéitiBR ?g‘qmt RrPRER dQsfies to%QCﬁE\?edSvﬁﬁ‘?af llﬁqugd&i/anf livery mode,
I ntefveni ng space, or air, that w typically ocCupy
esptdirdlysiue testh6 Batge tumbehef domtonplraliplG8rre@pathnd T6 Bie righpdildGS. 34
8 i,s sho that fills the.channel .and thi |.ug .nm
S T e L T A S G
trankmkttifd SonG6&ive batacets patiely tHe@se dfeconpmpladohiti 668 Bat adrtforms to the
whi ch extend into and conpl etely occupy the space of
overghleslatjapd lang eonfi gtpﬁ\gorbpla d/}g@go’m\gg%&ch}cp ngylatiop jof jsolation between
the BRS Ldn@ctRE QurkRey, €8 spfXitPech @l SRR §uRBcQRBASH hay be very

conductive surfaces and 1nsulates themto preven '

small; on Hhg ofdeo o G¢ oum aridibe bika anddhe mpidative Thasinglon §loare§! prevents arcing
illed wwth a dielectric, maters.al th f er abl o

or soiing Pt bty F S St FisRAET it BfooPied vl e fSnission
lindbaiveeehich haravasditirefitacroanthdpogdilsialoh Ywo bpesidg ehrécts thereof, will

constant wi |l be ng t hat Ls,egual to o[, greater , f
leahfogHaierIpeindyriangs ef Be FrismistRdPaRIEr Hirdonioapdppting or film
6619R6krably has 8@kl cbPic SHBRE Bai9 Wik dr Bthn AN o186 BRRESicHOSy and a

i mpedance of the transnission line along that extent,

dielgptrie ponisgntidaliis elosedo ithat plaik A -Orip mestarefeqeskfor yignpd Hanpsemission
qmphgﬁgSGSQ may be deposited on the | ower surface of the
ransm ssion line of FIGS. 34 & 35 to provide
i nciremsiedfocgpiag ittshmdd beoagparengthat the tdridsctom ofig transandiondine with a

R D5 NSRS KA B EL By 320 L 1, SBRBSER, o subsrate ant

the GEHtrAEE Surfice EheAfdnkrhizaibh Jind Soakiadt&d cdd K oeRdIntdtsbIdEr lands to
but neverthel ess define a conplete circuit. The sizes

which gemrasgnigicarbe aached by seklarinigo Filingthe sloswish dicleatrig pezyenfp solder

wkkﬂ%%ﬁBhﬁ%kR?rnit very high densities to be achieved
w h a [ ow i nductance delivery node, especially due to
the | arge nunber of common parallel current paths. To
the right of FIGS. 34 and 35 is shown anot her neans
for acconplishing this isolation, preferably with
signal transmtting conductive surfaces, nanely the
use of a conformal coating 661 that conforns to the
overall slot and |land configuration but which provides
el ectrical insulation or isolation between the two
conducti ve surfaces. The spacing between the pl ated
surfaces 654, 655 may be very small, on the order of
0.4 mmand the like and the insulative coating or film
661 prevents arcing or shorting between pairs of
conductive el enents. The use of opposed pairs in the
transm ssion |lines, over which is traversed current
across and possibly on two opposing surfaces thereof,
will lead to a | ower | oop inductance of the
transm ssion |line system The conformal coating or
film
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661 preferably has a dielectric constant that is | ower
than that of the dielectric body and a dielectric
waonsbems7 that is close to that of air, 1.0 i SPAME$2004/043094
preferred for signal transm ssion applications. From
the foregoing it should be apparent that the
conductors of a transmssion line with a transform ng
CLAIdEBdance can be folded fromthe opposing sides of a
sl ot through a substrate onto the substrate's surface.
The transm ssion |ine conductors can be forned into
1. Sol fefank@6isn life NViE EABBANAR ifpaaite ARd Alrf28€ SAdk: inds, the
soldering. Filling the slot wth dielectric prevents
sol esmigsioR lingcammrsinghe sl ot . CLAIMS @ 1. A
transm ssi. | ' sform ng i npedance and
surf acesasdég%eu}rlé %Lgﬁtg%é/h%ﬁsﬁlg%m ssion |ine
conpr i siastpt famed direwdhrthe susfatesdfisait elidiatriaxgbarag sdidigdet hasing a

slot f d through the surface of said dielectric

Supsphb Ly i o PO PSS AP goch other by an
fi rigterAfhg3p5eNdiduRR @Rb Beink 868 SissP @ﬂaeﬁirstallaﬁ%tﬁ hividya @Rcdhd

ot her by an intervening space, said slot also beilng

conseonslead end glong which thepgpesingzlat fagemcarh have apradustvowaface
ende, 2| 08w i B %‘@%R&QE% o fiQLaid St a%@]ﬁg, DAY,

a conductive surface exten ownward from-t
subst r atasesandflageh ofishid shahaligd ofirst endabatepg the sé&ddnd emddof said first

a second, l ength of said sl.ot having a first end .

2 S Ehdns frsbe SR S1teara hi foch Bt Cactive surface a
opp@sng er_ﬁi Stisaiide®nd ldagthahd iﬁqﬁé‘c@{&llfy eiihiion f’#ii}h the@dbnBekctive

a conductive surface at the first end of said second

1 entyrfaces irsaid Srspleagth ppdwhick, at iyt god el spidisaoqnd dength, extends
co nﬁ’#’iﬁ ttﬂevs%bs?%{ef s?ﬁgéé doWn3ftb Qa'fi Klotto Shl% tﬂ lﬁnﬁxe%ﬁcﬁllati Aurfaces
the Tirst end of said second Iseng , extends from t he

S ubst thabpposing ffaeeothaidrsecant! dengti, corginodustyoe®:ding ug éptrsaid depth

D2, .the c uctj ve surfaces on the opposi faces o )
o Ml P P Es LSRR, § el RT s SRoRT pilggeia
depdeBoddZectnomng, t he | ength of said second section, to
a zero depth at the second end of said second section;

and, at ¥ He firstread obsail ssponddengths eaid diglerisiq gubstrate gpréace having
di eg I:J ﬁm&aﬁigg%rogg)tgﬁlssﬁeg @Pfﬁid@&! ol %F%%ﬁﬁ&alliéation on both sides

metal 'l zati on on es of sali sai d surface
met alflshidzsitt being ofzebowhitls itdlesfirstend af the séwnd bestiomarmifconmpusly

width at the first end .of it second, section a .
contasgagy Eebahe e Resy eS¢ fedi ey A esseid second
f acgstidm) sad SirfkcameRli2atdn Helig ctidlically Soatiettive G the conductive
section, said surface nmetallization being electrically

c ontiiges Wishipsaid slohtectioniduct i ve surface within said
sl ot secti ons.

2. The transmission line of claim 1, further including a non-air dielectric filling the space
between the opposing faces in said second length of said slot, said non-air dielectric
having a thickness that extends from the depth D, to the bottom of the slot at the first end
of said second length, the thickness of the non-air dielectric continuously increasing
along said second length up to the substrate surface at the second end of the second

length.



2. The transm ssion line of claim1, further including
a non-air dielectric filling the space between the

wooptsi7ssy faces in said second | ength of sai dpsiTais2004/043094

-~

said non-air dielectric having a thickness that
extends fromthe depth D, to the bottom of the slot at
the first end of said second I ength, the thickness of

. t heTiotenamissidh Ehecf adaim 2 ehetiemusaidsioy-airnitel easd i gheadidewgric substrate

said second length up to the substrate surface at the
secBA@¥nd of the second | ength. 3. The transmi ssion
line of claim?2, wherein said non-air dielectric is
the dielectric substrate material. 4. The transm ssion

. | i nEhatfangmispin line ofrdgimi Iy whpreindbpenpdustive serfacenerceppesing surfaces

Opp%?aﬁgslo%ldrrefcﬁ‘ﬁ&&tpﬁ SR d slot are differential pairs.
5. e Pine

transm ssion ne of claim1l1, further including
an el ectronic device operatively coupled to surface

netallization on both sides of said slot. 6..The )
Pl i MReCSin b e AP 7R RSP LR OpyrREvely

equglupled t& irfhcd@BlahizH2on of bolthgdds b RsdbIssi on |ine of
claim1, wherein said dielectric substrate having a

surface is a circuit board. 8. The transm ssion line

of o bAakihe id JIR& { @il A€pth D2
{1 ¢ ShEymisp U RRELRIGRE, SRRl d SRRAPAC il Bt g D2
can be selectively controlled for either a constant

By R N e N -

t r aggduityohdn Structure.

The transmission line of claim1, wherein the coupled impedance from the first end of the
slot to the second end of the slot can be selectively controlled for either a constant
impedance or impedance matching between dissimilar impedances at the first and second

ends of the transmission structure.
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