© *166166* 2 Novenber 2006 - 1 Description Integrated interconnect
arrangenent T | L.on relates to an integrated interconnect
_arrangenentiwm@ﬂm%mgﬂmgﬁnnect arrangement connects e.g. conponents of an
i ntegr at ed genment or is itself a constitugnf,Ratl, ofyoan
i Nt egrated conpdieAt. From an integratqd_arrangenent, individua
conponents cannot be separated from one another nechanically wthout
destroyi ng the conponents. The three main types of integrated circuit
arrangenent sbaseripofnohi thic circuit arrangenents, in which conponents are
al so arranged in a sem conductor that serves as a carrier. Layer or film
circuits, in which thin filnms are used on an insulating carrier. A
di stinction IstegndecBeineenconnacti bnrandemdpntk-filmcircuits. - Hybrid
circuits, which are a conbination of the aforenentioned circuit types.

Layer application nmethods and | ayer patterning nethods are used, inter
alia, as fabFfiRatiwreRetPhi diRLEST tht 8gr atBECIFrERGentRESTCERBRBFes of

| ayer appli cati@hgediehbodshar @ nterson@er tprdridifenidhtt heomser Of et i ck-film
technol ogy, or - s utter%ng t he CVD gehhod1§Chenical Vagor Deposition) or
the PVD neth%ﬂm??ﬂggFﬁaP Vapor 1PBEFEE R0 1 1 he *E ABBIGFREN ST t hf ¢

circuit arrangehEnbdscandtihuanti parci n€ubhsinExghrpkes cbmpaypentpatt erni ng
nmet hods are: - - - - - lithographic nmethods, or etching nethods. *@00002*

The interconnect of an interconnect arrangenment has an 2 Novenber 2006 - 2
From an integrated arrangement, individual components

cannot be separated from one another mechanically

without destroying the components. The three main types

of integrated circuit arrangements are:

- monolithic circuit arrangements, in which
components are also arranged in a semiconductor
that serves as a carrier.

- Layer or film circuits, in which thin films are
used on an insulating carrier. A distinction 1is
made between thin-film and thick-film circuits.

- Hybrid circuits, which are a combination of the

aforementioned circuit types.

Layer application methods and layer patterning methods

are used, inter alia, as fabrication techniques for

integrated arrangements. Examples of layer application

methods are:

- screen printing in the <case of thick-film
technology, or

- sputtering, the CVD method (Chemical Vapor
Deposition) or the PVD method (Physical Vapor
Deposition) in the case of monolithic circuit

arrangements and thin-film circuits.

Examples of layer patterning methods are: T

- lithographic methods, or HIIHHllllllﬂlllllllll'l_llﬂlMIHIII _

- etching methods.

*G00002*

The interconnect of an interconnect arrangement has an



“electrical resistance of |less than 10-4 ohm per centineter for DC current.
The interconnects are wusually fabricated fromalum num an alum num all oy,
. copper or a copper alloy. These materials ensure that the interconnects
generate the | east possible ohmc [|osses, eddy current I@§§§@epgqogther
power |losses. It is an object of the innwention to speC|fy a sinply
constructed integrated interconnect arrangenent which has, in particular,
| aw power | osses even at voltages or currents with a high frequency.

Mor eover , thelebﬁtEGhlonﬂesﬂstampﬁciquasieebateﬂuu5651oThecﬂhjeqperelated

to the |nter88 g@&%tgrra@ggnqu is ugg gved %% :%égoégg%egnergonnect
arrangenent “Specifred in patent crarm Vel op s are speC|f|ed in
t he subcl ai mssuéﬂhéw riiﬁé:rm@tec@ Fasoad @humheumonsardeuaéumonutnhaallacsyt he

frequency i ”E&Eﬁé?s o'r” d ntegpatediryer Gf’k‘i‘é‘@&t ma@é’k%ﬁ%”%?fs%x‘et PRgONES

nore and nore dif , on ~account “of el ectrodynam c phenonena, to
fabricate | ofPei nh%'ﬂ%ﬁ%%n%%?ﬁ\%ctgq’fge%qf%ndé'ﬁent1§a§rt cBARB&PIRg ohmic

arrangenent sibbatscadagy! ewrpener 1bessesandhecthwe palarehestegdynani c
phenonena are the skin effect and the proximty effect. If AC current

flows through a conductor, then an alternating conducting magnetic field
al so occurs, Inhiich amdobgsctn dfhetheondweharioa countpevofyage sivaplys

greatest in &gﬁstfﬁﬁggg& OI?EJ]{ra%)&? b ¥y g}xnae%%ouggrngkgéﬁlggt \F{'hich

countervol t age, curre ute nonuni f
conduct or. ThescurdnerRamteheitar v é&ey focsian hkosseait eiveof gthevebprigres or

toward the edge. cIBkéntBhe%QEﬁno% | %116 | et L8R} . dipPlaGeIENt ORet he
skin effect. As a.result of the_current displacerent, the conductor cross

section i s ohlyeBaiPNyIdt FPi $BACHYYt RESCREAERAT BAES -Reduci ng the effective
conductor cross 2 Novenber 2006 - 3 section increased the effective

resistance O&hth%bject related to the interconnect arrangement is
achieved by means of the interconnect arrangement
specified in patent claim 1. Developments are specified

in the subclaims.

The invention is based on the consideration that as the
frequency increases in integrated interconnect
arrangements it becomes more and more difficult, on
account of electrodynamic phenomena, to fabricate low-
impedance connecting arrangements or connecting

arrangements that cause low power losses.

The two main electrodynamic phenomena are the skin
effect and the proximity effect. If AC current flows
through a conductor, then an alternating conducting
magnetic field also occurs, which induces in the
conductor a countervoltage that is greatest in the
center of the conductor. On account of said
countervoltage, the current is distributed nonuniformly
over the conductor. The current density rises from the
center of the conductor toward the edge. This
phenomenon is called current displacement or the skin
effect. As a result of the current displacement, the
conductor cross section is only partly utilized by the

AC current. Reducing the effective conductor cross



“conductor. If currents having an identical or opposite direction flowin
adj acent conductors, then a current displacenent toward the edge of the

. conductor arrangenent or toward the center of the conductor arrangenent
occurs in addition to the skin effect on account of the ghi&khali Qasof the
magnetic fields. The high-frequency resj stance of the relevant conductors
is thereby increased again. Mreover, the invention is based on the
cansideration that the current penetration depth into the conductor, for
exanpl e for seppéen i dngreatsed t lrdwe t vf fearionet erssidednve a 6f equbacy of
one glgahertgonJQFE ofeans that in the case of the structures that have
usual ly been utilized heretofore with structure widths of approxinmtely
two mcroneters or |less, the two phenonena nmentioned do not have a

consi der abl erfi '&Ur‘i@?ﬁ% OHa POMET ahOSS@snt HONEVek, ddpddites desbeedoho
transmt 5|gg?Is in,the frequency rangf of, for exanple, one glgahertz to

50 gi gahertzf1@%condfder &&Cehtse iGP HEHTR 1 esiREAnced cancBETent
ascertai ned abspaacemahtof tbwacdrr ettie di Slpcenat medbkani ssRdavedrin  the

case of stru [ i si Qns ess an tmo mcro
connecti ng o%ggﬁgagggﬁgecgs .ﬁOB%F§||%F Herln?erc%ﬁﬁec?gngﬁggoFun
spatial ly papaFfppemedes qrsturs ednc@ddvélpvwetOI ddsesskepalsE adie crntral

i nter connect gy hbe dfnt&EQOQTEGEa’t‘%ﬁ“Qﬁ"E@ﬂeCﬁ%@%tlﬁ‘corﬁfél%g e tpethe
current fIOM/on account of the current displacenent nechani sns nenti oned.

The current RipBusredyenrye8yiskpraenad, Qﬂﬁ3F¢¥ﬁY%ﬁFo%?%@uCF%¥%ré6nnects
The i nterconpréteByr angeaRBtdaggakdi.ng to the invention 2 Novenber 2006 4
therefore contains at |least three interconnects electrically connected in
parallel. An electrica

Moreover, the invention is based on the consideration

that the current penetration depth into the conductor,
for example for copper, is greater than two micrometers

below a frequency of one gigahertz. This means that in

the case of the structures that have usually been
utilized heretofore with structure widths of
approximately two micrometers or less, the two
phenomena mentioned do not have a considerable
influence on power losses. However, if it is desired to
transmit signals in the frequency range of, for
example, one gigahertz to 50 gigahertz, a considerable
rise in the 1line resistance can be ascertained on
account of the current displacement mechanisms even in
the case of structure dimensions of less than two

micrometers.

Simple connecting of interconnects in parallel, which
interconnects also run spatially parallel, does not
reduce the power losses because the central
interconnects of the interconnect arrangement cannot
contribute to the current flow on account of the
current displacement mechanisms mentioned. The current
flows, as already explained, only in the outer

interconnects.

The interconnect arrangement according to the invention



“insulating material is arranged between the interconnects. Moreover, the

i nt erconnect arrangenent contains at |east two crossover sections arranged
.at different |locations on the |ongitudinal axis of the interconnect
arrangenent, interconnects of the interconnect arrangenept,GEoSSiag over
one another at said crossover sections., By virtue of the multiple
crossover, the interconnects of the interconnect arrangenent can be
arranged e.g. in the manner of a transposition or twisting of all the

i nt erconnect shabefibrehe tomgaimei nadt axileagft t hehrest er tobaecvnaecaagenent ,
| n the manneryof a0 i fLerlagino. iy whigh Lhe jgLerconect &1 ae prlgnged
alternately over anotner interconnect and BRAEr ~anot hér i At er connect

progr essi vel ynenlahéndi rectat@rigfl t heisl ongarxanged axibstofeerhe the

i nterconnect ; AtELARGRABRE 5 . OTMot &bt &, MRARET ; At c2RohALBEVERY ) BgefBnaccount
of the crossovers, the interconnects assunme different positions wthin

t he int er confiegBf2aRFarffemeRESETHEO nGFOBSPY SET 03DV EP Hlad RO eRE t hat
each intercanpestegontTbdait £5nd 0 drhetgur reshgit @i exNen atis Very Bhgh

frequenci es. ,The power | osses n particular__the ohmc | osses, are reduced
by virtue of ‘PEHARLFEFe  CPOSUBIITn ont HEYEPBRRERE of The Che

i nt erconnect iateangenent aaccorgbimEntt ockrhesingentiveon, ohhe damdtdreoonaect s of

the i nterco}g}gggt cggggggggeg%cgggngi ned up in one plane transversely with
respect to the longitudinal "direction of the interconnect arrangenent

outside the crossover sections. Interconnects arranged in this way can be

fabricated igya.sifiRle JBNIRE RAY1ERB1EWe iR ONalhe PLE EEBbAG BB NOdS Of
the integrated technology that are customarily uysed. Thus, _the

i nt er connect SEchRehENtRIFRRGEF tofE BEGHEthE T RS FHr ¥ Heta¥Pt i 2Btion 2
Novenber 2006he- nanrlexyesfola ef Senohes bDme bhe oiihwtind 6iEf falllenthe

interconnects about the longitudinal axis of the
interconnect arrangement, in the manner of an

interlacing in which the interconnects are arranged

alternately over another interconnect and under another
interconnect progressively in the direction of the
longitudinal axis of the interconnect arrangement, or

in the manner of an interweaving. On account of the

crossovers, the interconnects assume different
positions within the interconnect arrangement. The
multiple crossover has the effect that each

interconnect contributes to the current flow even at
very high frequencies. The power losses, 1in particular
the ohmic losses, are reduced by virtue of the multiple

crossover.

In one development of the interconnect arrangement
according to the invention, the interconnects of the
interconnect arrangement are lined up in one plane
transversely with respect to the longitudinal direction
of the interconnect arrangement outside the crossover
sections. Interconnects arranged in this way can be
fabricated in a simple manner by the two-dimensional
patterning methods of the integrated technology that
are customarily used. Thus, the interconnects can be

arranged one beside the other in one metallization



“nmetallization layers. In a next devel opnent, the interconnects are arranged
ina netallization | ayer between adjacent crossover sections. The
.netallization layer lies parallel to the min area of a sem conductor
substrate on which integrated conponents are situated. ,Thg, d.RLETLBRNECtS
lying in one netallization |ayer are pragluced simnultaneously i.e. by neans
of the sane deposition and patterning processes. In one devel opnent of the
i nterconnect arrangenent having interconnects in one netallization |ayer,
at the crosiayer segti Glsse onené nt abecoaneche s cthreangeih tdafisgeesely with

respect to a%gtgﬁlgggtgggeﬂ?yégggrconnects_of the interconnect arrangement.
The transverseé interconneCt“or the other interconnects are arranged in

another netallization layer. It is thus possible to fabricate a crossover

section withrjust tue. ARLANGARLON LiYelsie kbohRecttansyer serhnbegconnect
lies in the additional netalljization layer, then only two additional
contact hol ednar2 rRfATEtFaSifRe 13HET c O aRAAG PRt hETPEFGPBRTOf t he

contact hol egebeadss.t enhan nastch 11 DAt i 51251 8Y8RCeielh@lr-d1s «anl o abhe
insignificant increase in the total.reS|st%nce mﬂgﬁ there are ogl§ t wo
=tk 16p

contact hol e%2pBr & 68so s3ct PERICOPRYSHEEhe et tH her

i nt erconnect $ntegraneda dhfp@tieant s diarect $ Dhuatedr WWikehi intbeconnssoser

sections tha side_t he ossqver- sect..ons. y O ex e
Iongitudinalﬂaggéctig% of %e ?ﬁ?ﬁ%%%ﬁ%%%(ﬂ§ch§%aes atgfﬁe 2?%%@%3%@
section firselipubpanesped/filc e migynimasdes i9f sthpetane cdeppettion. afde
direction of ;Lheerhong pudiRakeaxi s of the interconnect changes again at
the other end of the Crossover section, the direction of the change in
direction here being opposite to the first change in direction and the

magni t ude of thheoReNodewrbebpRd@fl6 6f cbaBgeihBedtbantton aepRhgemgnthe
same. Vhat Iﬁaving interconnects in one metallization layer, at the
crossover sections, one interconnect is arranged

transversely with respect to all of the ©other

interconnects of the interconnect arrangement. The
transverse interconnect or the other interconnects are
arranged in another metallization layer. It 1is thus
possible to fabricate a crossover section with just two
metallization layers. If the transverse interconnect
lies in the additional metallization layer, then only
two additional contact holes are required. Since the
contact-making in the region of the contact holes leads
to an additional resistance, there is only an
insignificant increase in the total resistance when

there are only two contact holes per crossover section.

In another development, the other interconnects lie in
a different direction at or within the crossover
sections than outside the crossover sections. By way of
example, the longitudinal direction of the interconnect
changes at the crossover section firstly by a specific
magnitude in a specific direction. The direction of the
longitudinal axis of the interconnect changes again at
the other end of the crossover section, the direction
of the change in direction here being opposite to the

first change in direction and the magnitude of the



" achieved by this neasure is that the interconnect is offset in the
crossover section. The offset gives rise to space that is utilized by the
.interconnect that is led in the crossover section transversely with
respect to the other interconnects. Overall, as a resubtyQfemptPizpos
arrangenent, the width of the interconngct arrangenent is determned only
by the width of the 1interconnects and the width of the insulations between
the interconnects. However, the other interconnects can also be arranged
in a differechaigy atint helidegsserer raecinimgy | than aaier.natWhet is

devel oprent - LRECL 0 CREONORELS (8. A T R00%HJn GALT arent-dtghald 281 on

| ayers out si e SSOVEr Sections.
i nt erconnecteffsetonn &@ﬁuﬁ#¢ﬂﬁqnﬁmr8¢ﬂtlh@ n@hﬁapfﬂﬁQﬁxﬂitﬁﬁwﬁ!ﬁerespect

to a min ared @hade SLQ{H&O{‘QUQEQ'ilé'éQStH@tQhe %ttel%%oh%%gr atipgk ciscuit
arrangenent . B virtue of this measure, I't IS pOSSI lLle to arrange t he

i nt er connect 34 &R éhﬂnﬂ#o%ﬁ%%?rr%ﬁEFF@ﬁeﬁ?aﬂ%ﬂ$ﬁﬁﬁﬁﬁwﬁ%§ﬁtﬁ%SE%?Face of
the sem congdyctridfe subBbrat tnt MESOVEELs |t O\ﬁermlSLSI bke t rachileveoft good

capacitive decoupll bet ween the_, i nter.cgonnect t he interconnec
arr angerent . “thS on@lg' SEﬁght h&0fng ¥ ﬁﬁﬁ%}coﬂﬁe the ﬂ???ﬁ?%ﬂ?ecg
netallizatioarfaygemenat ide detessoverd seafliyonsy onee iwitdalcorifiecthes

arranged i 3.690LagheELC LEANSNErSeh Yy BEL RCoREOH 40 1L DLk Ot her

i nt erconnects contact hole era Ieads as ar as a furt
met al | i zat i okh¢ ayaFerranpactdevEoypveEm KA MFhdte intereonmects| ednin the

contact hol exigangerselynybshinespegt rkarthe Qfier ati MR COPBESESert he
i nterconnects of the interconnect arr angerrent in the crossover secti ons,

are in each S€a85&°T'ed from one metallization |ayer into a 2 Novenber 2006
- 7 respectively adjacent netallization |ayer, for exanple

In an alternative development, the interconnects are
arranged in different metallization layers outside the
crossover sections. By way of example, the
interconnects lie one above the other in the normal
direction with respect to a main area of a
semiconductor substrate of the integrated circuit
arrangement. By virtue of this measure, it 1is possible
to arrange the interconnects with a small area
requirement with regard to the surface of the
semiconductor substrate. Moreover, it is possible to
achieve a good capacitive decoupling between the

interconnects of the interconnect arrangement.

In one development having interconnects in different
metallization layers, at the crossover sections, one
interconnect is arranged in a contact hole transversely
with respect to all of the other interconnects. The
contact hole preferably 1leads as far as a further

metallization layer.

In one development having the interconnect led in the
contact hole transversely with respect to the other
interconnects, the interconnects of the interconnect
arrangement, 1in the crossover sections, are in each

case led from one metallization layer into a



~uniformy into the netallization |ayer laying closer to the substrate or
into the nmetallization layer lying further away fromthe substrate. In

. anot her devel opnent, the interconnect arrangenent contains precisely two
crossover sections. It is thereby possible to reduce thegnurer Qkscontact
holes within the interconnect arrangenent. The fabrication nethod is
sinplified and the power | osses decrease. In one refinenent, the two
croossover sections are arranged at one third of the |ength of the

i nt er connect reapeangerept aahjichant woethl I tisavfothéalyergt ff ¢kample

i nt erconnect _ at t .achi.eve | S .. ea .S .t hat the
current fl owulﬁékglgg'? i Ehttg\({l%%&ni?feo%ra%elyﬁgagl\;%egl%%eelt ihin lrr(E:%nc?lg((B: es£ eb

i ndependent | yhef sulbetratquencyinkoe. the peatdldulzatimren lavever Yy hngh
frequencies, gl,renePebwe9nrons ghdabgbkzaed 50 gigahertz or higher. In a
next devel opnent of the integrated interconnect arrangenent, all the
crossover sections have essentially the sanme structure. Alternatively or
cunul ati vel yInt henS€é i onte il dgigerntt entenneat erabhabgeneai rihgéméhe

out side the crossover secti.on al so have identical spatial structures
among one aﬁSPE%%FSTm3§%%%E§H@ STHpI i FFRESPHE eS8 - fabri cafing the
circuit arrahbgermehy besasidde o wagdwte tkanpuebeanlof nesktpat teohssf or one
crossover segiifin haye Lhe dshidiad ddenidbalapal PRENSE 2L Lhehon
utilized for all of the crossover sections. ~In another developnent, each

i nt er connect M£8hadr AAgedmPLAé isdmandei§EhPbEeked@SeEReAechRaSEonnect s.
Alternatively or cunul atively, each interconnect is arranged the sane

| ength at the edge of the interconpect arrangenent. These neasures can be
used to 2 NoVBnbBPF€2068L1Be™8R5ur et Pfiat t¥fe Eg??ﬁﬂYer AFSk+PBEL eRre

uni formy overraabkdohtt bael nhdrcorfecdis eMaigteh df eguenthesrtanhéet

arrangement and at two thirds of the length of the
interconnect arrangement. What can be achieved by this
measure 1s that the current flow 1is distributed

uniformly between the interconnects independently of
the frequency, i.e. 1in particular even at very high
frequencies, i.e. between one gigahertz and 50

gigahertz or higher.

In a next development of the integrated interconnect

arrangement, all the crossover sections have
essentially the same structure. Alternatively or
cumulatively, the sections of the interconnect

arrangement that 1lie outside the c¢rossover sections
also have identical spatial structures among one
another. This measure simplifies the method for
fabricating the circuit arrangement because, by way of
example, only mask patterns for one crossover section
have to be defined. Identical patterns are then

utilized for all of the crossover sections.

In another development, each interconnect is arranged
the same length between other interconnects.
Alternatively or cumulatively, each interconnect is
arranged the same length at the edge of the

interconnect arrangement. These measures can be used to



" gigahertz range. In another devel opnent, the |argest |lateral dinension of
an i nterconnect transversely with respect to the |ongitudinal direction of
.the interconnect arrangenent is less than ten mcroneters or |ess than
five mcroneters. Alternatively or cunulatively, the |engifrnp@f dolde

i nterconnect arrangenent is less thanten_nillineters or less than one
mllimeters. As a result, the area of application of the circuit
arrangenment lies not only in the thick-filmarea, in which thicknesses of
great er thanebSunecrtdwt erlset cualdrent: 1isn Histetibntedr eutifmwalyt yoused, but

also in the area f paol 1AL ceoGhLcbLt Ly Ll nefidipd echuoliogy, Ihe

invention additionally relates to the use er connect arrangenent
as a coil andighbBerhs spgEal routing to an antenna of a transmitting part
or froman antenna of a receiving part. The use as a coil affords the
advantage that the quality factor of the coil and thus alsqQ . the quality
factor of a FBs@raHrsH r@ﬁY??OE‘BﬁP’éifni"ﬂt’f tﬁ@rﬁﬁﬁF ﬂ&?&r@]\/egﬁmﬁpﬁhoﬁven at
frequenci es bf tdre gingalieidnhdangeranhbeettselef wheh irdspeacmineet the

f _the.si I i . f
oL anSCTE 85,88LL0% oS0 U1 U L0, ALEINS 9F Lk omaR, ot e

evi ou
now al so to be i deegr attédn nttoen hemecroueteasr apgenerdss Theahi ghese

frequencies Qi 18GeCLECUI I ANGGNRAL, §OT cueXadRL§ AL eaUaNCl féxlm!g@ht he

gi gahertz range, occur precisely in the region of the antenna. a first
exenpl ary aspéct thRer dNterFOpFeFEd AF rANASSRHt ed § nt¥THNNEREN ar FGRgenent

conprising: atlhlemstetBree iNdLy comecbiechaatiimedlelrys. eannectedulf,
parallel, an electrical_ i nSLi|,atl ng} mat erial arranged between 2 N?o]\éenber
a

2006 9 the'fit BFEBnAECPPP ACATERSt Ynd- 1t SSETVETT sRETFUASTEPT anyBl at

not only in the thick-film area, in which thicknesses
of greater than 50 micrometers to about 1 millimeter
are typically used, but also in the area of monolithic

circuits and thin-film technology.

The invention additionally relates to the use of the
interconnect arrangement as a coil and also as signal
routing to an antenna of a transmitting part or from an
antenna of a receiving part. The use as a coil affords
the advantage that the quality factor of the coil and
thus also the quality factor of a resonant circuit
containing the coil become very high even at
frequencies in the gigahertz range. The use of the
interconnect arrangement as part of the signal routing
to an antenna or from an antenna permits feed lines
that have previously been embodied in discrete fashion
now also to be integrated into the circuit arrangement.
The highest frequencies of the circuit arrangement, for
example frequencies in the gigahertz range, occur

precisely in the region of the antenna.

In a first exemplary aspect there 1is provided an
integrated interconnect arrangement comprising:

at least three interconnects electrically
connected in parallel,

an electrical insulating material arranged between



- different |locations on the |ongitudinal axis of the interconnect
arrangenent, interconnects of the interconnect arrangenent crossing over

. one another at said crossover sections, at |east three sections of the
interconnect arrangenent that |lie outside the crossover, ggali@RS 008l r anged
at" different locations on the longitudinal- axis of the interconnect
arrangenent, _each_interconnect being arranged the sane | ength outside
ot.her intercsﬁﬁeép e§F°8PeFEESt one of said at |east three sections

Devel opnents of the inesst ontwwe expbapmed beleaw iwirtsh amﬁ&ng&ie &b the

acconpanyi ngqdeaggs, 19406l FLOULRL] poYe:8aphan LA oy

i ntegrated conductrve Tine nt er connects are arranged In
metal | i zat i oARFEYEPNBEESI de AFTIRRENE sect LBASTCPNREEES2 shfns atbﬁoss

section thr OQHEe‘i:BénhEEQQVa?E% &w}wcrcwgshhge oM Hh@UTEdondd g4Ee 3
shows a plan view of an inte ed conductive |ine whose interconnects are

arranged in Seh eSrﬁﬁFSVFFzégFGﬁopéyers out si de crossover sections, and

Figure 4 shows a atosaeyyﬂl(ﬁhfééoughcthensntegrauﬂda condygetbmpettne from
figure 3. Flgure 1 sho a V|em1qj AL egrated circui trangenent

10 cont ai ni ng anngnpggrateggcondhctl i e THE®SRt Sgra§38gc8nﬁuct|ve
line 12 contarnsnghdeeat|niefbﬁnﬂ@ct§£E8mﬁKUmLB©nelehErltahgytudmnetted in

parallel in gg@gegglgﬂesgﬁgbgggn;gc@ng 16, E@g@ged bet ween t he connection
sections 14 and 16 are, in the 2 Novenber - 10 follomnn? order,
&

end section 18, aeéFBssjdVeﬁ'r%%'é'ﬁcéﬁn bepngy %@ﬁ%d sEBE| R, n@Fbssover

section 24 apdtafndee® heecClire Zbhnddriddesendt seehis@nonks @mdsiﬁdaaé al so

in the centr?l secthon 22, the interconnects LBl to LB3
east three sections

Developments of the invention are explained below with

reference to the accompanying drawings, in which:

Figure 1 shows a plan view of an integrated conductive
line whose interconnects are arranged in one
metallization layer outside crossover

sections,

Figure 2 shows a cross section through the integrated

conductive line from figure 1,

Figure 3 shows a plan view of an integrated conductive
line whose interconnects are arranged in
three metallization layers outside crossover

sections, and

Figure 4 shows a cross section through the integrated

conductive line from figure 3.

Figure 1 shows a plan view of an integrated circuit
arrangement 10 containing an integrated conductive line
12. The integrated conductive line 12 contains three
interconnects LBl to LB3 electrically connected in
parallel in connection sections 14 and 16. Arranged

between the connection sections 14 and 16 are, in the
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axis 34 of t

parallel to one another in an upper netallization |ayer 50,
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that lie in the metallization layer 50, the sections of
the interconnect LBl, proceeding from the end section
18 and from the central section 22, respectively
tapering in a wedge-shaped manner toward the contact

hole regions 28 and 30 in the crossover region.

While the longitudinal direction of the interconnects
LBl to LB3 corresponds to the direction of the
longitudinal axis 34 in the end sections 18, 26 and in
the central section 22, the interconnects LB2 and LB3
are arranged obliquely with respect to the longitudinal
axis 34 at an angle of between 20 and 60 degrees, for
example of 30 degrees, in the crossover section 20. The
angle is dimensioned such that, seen over the length of
the crossover section 20, the result is precisely an
offset of the interconnect LB2 and of the interconnect
LB3, respectively, of the width of an interconnect plus
a distance A between adjacent interconnects. On account
of the offset, the interconnect LBl can take up in the
central section 22 the position which the interconnect
LB3 has in the end section 18.

The crossover section 24 is patterned precisely in the

same way as the crossover section 20. Two contact hole



" The section 40 is at right angles to the longitudinal axis 34. At their
upper end, the contact hole regions are delimted by sections of the
.interconnect LB2 which lie in the nmetallization |ayer 50. In the crossover
section 24, the interconnects LBl and LB3 are arranged ,pataldel d08s0n€
anot her but obliquely with respect to- ihe_-longitudinal axis 34 at an angle

of about 30 de?rees uch tgt thel terc%gnect LBl and the i nterconnect
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of coordinates which is assigned to the
A type of transposition of the interconnects LBl to LB3
is achieved by means of the routing of the
interconnects LBl to LB3 just explained. A length L1 of
the end section 18, a length L2 of the central section
22 and a length L3 of the end section 26 are identical,
so that each interconnect LB1 to LB3 lies between the
other interconnects LBl to LB3 precisely in an end
section 18 and in the central section 22, respectively.
By way of example, the interconnect LB3 lies between
the interconnects LBl and LB2 only in the central
section 22. In the exemplary embodiment, the 1lengths
L1, L2 and L3 are 100 micrometers 1in each case. By
contrast, the crossover sections 20 and 24 are less

than one-fifth of said length, e.g. ten micrometers.

Widths Bl, B2 and B3 of the interconnects LB1l, LB2 and
LB3 respectively, are identical in the end sections 18,
26 and in the central section 22, respectively, for
example one micrometer. An insulation distance A
between adjacent interconnects LBl to LB3 1is 0.5
micrometer, for example. The total width B of the
conductive line 12 results from the sum of the widths
Bl to B3 and twice the insulation distance A, i.e. four

micrometers in the exemplary embodiment.



" circuit arrangenent 10 exhibits an x axis 44, which |lies in the plane of
the drawi ng and corresponds to the direction of the |ongitudinal axis 34,
.ay axis 46, which lies at right angles with respect to the x axis 44 in
the plane of the drawing, and a z axis 48 pointing in thg fdi.rectign of the
normal to the plane of the drawing. Figpre 1 also shows the position of a
cross section I, which intersects the conductive line 12 in the x-z plane.
The cross section | intersects the interconnect LBl in the end section 18,
the interconneststded? kp tdfe ceptHidhaseet iwini A2 drd ddeighederecontieet LB3

in the end s L.on,_ 26 | shaws ss _section. 1 through. the
conductive | ?%%E‘%gt nr{%]r%‘{“g rlgtngqtaay%%}qggﬂl;g $i't u%t eacfua%m\‘/lle:i “t h‘g}bh%%er
met al | i zati ohifayen Sbealpdeagy ofermbicorfathwiinich and er@neespends i gorehd. An

insulating | aygecb2ohs & ranged heiwaedindhe aurrersoet al 1§ zatdien hayer 50
and the lower  netallization |layer  54. An insulating |layer 56 is situated
bel ow t he | ottt hetdesi Aft i bhorhyenasgs Aitdenrepriciet 6P SlSstF a?Biaind, if

appropriate, 44 urmerthenetpalddezaonnthayedﬁaﬁﬁzlz?nd a'\rmulaalt izngakayersgare
indicated by dots.in figute 2. The .upper tallizatian ayer. 50 tge

i nsul ati ng |8%?§?5’2? £R Rt ﬁ'ﬁﬁe %08 o4 ;@“eer noFtad Fq e RIS i B | ayer
56 have, in thes dworwlerg. t Migresses dlso D3hodd anbe Dhosasiect bfel . In

t he exenpl arXrSEPO‘Ee&EE‘c% the (hicknesses Dl.andy ?Jo%dtd&%}?é C#.n nd are
0.5 mcroneter, for exanﬁ1e. In the ‘exenplary enbodinent, the thicknesses
D2 and D4 of 12hén thsukatzi g arngyeTher eergsso seltnitdrcal dmdengecionethe

mcrometer, {pregxaARber QO NBT expnpl afhe emel Mesketqbnt he1gi rcuife
arrangenent 10 use nore than three_interconnects. The nunber of crossover

sections thehPFREFEREESCcokPespdhdithg yCeBfT2lNGRRGDER 2606 228 WAS of

exanpl e, fouintetreonnasect.B3wedl dheestbit setion 26.

Figure 2 shows the cross section I through the

conductive line 12.

An insulating layer 49 is situated above the upper
metallization layer 50 already mentioned with reference
to figure 1. An insulating layer 52 is arranged between
the upper metallization 1layer 50 and the lower
metallization 1layer ©54. An insulating layer 56 is
situated below the lower metallization layer 54. A
semiconductor substrate and, 1if appropriate, further
metallization layers 58 and insulating layers are
indicated by dots in figure 2. The upper metallization
layer 50, the insulating layer 52, the metallization
layer 54, and the insulating layer 56 have, in this
order, thicknesses D1, D2, D3 and D4, respectively. In
the exemplary embodiment, the thicknesses D1 and D3 are
identical and are 0.5 micrometer, for example. In the
exemplary embodiment, the thicknesses D2 and D4 of the
insulating layer are also identical and are ©one

micrometer, for example.

Other exemplary embodiments of the circuit arrangement
10 use more than three interconnects. The number of

crossover sections then increases correspondingly. By



" three crossover sections. However, there are also circuit arrangenents
having nore than ten interconnects. Figure 3 shows a plan view of an
.integrated circuit arrangenent 110 contai ning an integrated conductive
line 112. The integrated conductive line 112 contains thgeg Lbkefgonnects
LBa to LBc electrically connected in.pggallel in a connection section 114

at the left- hanggfnd of the cqnducti,ve line 112 and ag a connection
section (not"3Y| r SEEIP LR ¢ FOUSt hdPEERGORRSERE  ¥BHAGct FEEULFnelR12.
Lyi ng bet weethtde connesbiren sections.llHécardellb atlesrd n dhe falsow ng

order, an e i on over i on a ce | s i on
122, a cross€€%$§£%ction 3ﬁ§%ﬁ%8§% endhgggﬁéon %%3%? W t |%§the g%%
section 118,interepmneftdin the central section 122, the interconnects LBa
to LBc |lie one above the other in three netallization |ayers 202, 206 and
210 in the direction of the nornal to a sem conductor substrate of the
circuit arrany@wERt 311800¥ge 3l BAADf iR 2f RRofatRgrREted gotEcyit

il lustrates artangdeent eSPeCt | ¥EntRPLIndg Nt LK ComMEsdBatéde. cdh@uetiesconnect
LBa in the gfd seigion 18,.tpe in%erconngg% LBb ig.the entral section
122 and the TH®r ¢dfnect T BERFRIFRESENFOKRS O 1281 FHheS TR b 8BV er
section 110, threenansiedecomeidtes LBaduct | VBc | edectid caidye ¢onmedbypdss
section 150 hnkerconnec sai d ti lL.ying, Lp.the
netallizatioﬁalgéggligé. @@tﬁ the ayé:%?¥tﬁ§¥83%§s§ﬁﬁ%e%?i5%k155%E%he
i nt erconnecthamp ¢8d| ef phst candystive lhsice Ylegiagd 20, a wdPrpe¢siexpl ai ned

in more detagdct Dehowwd h fefedenneedo fdigurged. oBhbyat gdgonskherpt her
side of the conductive line 112 is a hypass section 152 of the
i nt er connectYBEUCTHEE 2 NbDEMbEL 22006V 1P ection 982¢¢eE°Rn t he

metal | i zati ofetdyeris21Q4 and 116 are, in the following order, an
end section 118, a crossover section 120, a central
section 122, a crossover section 124 and an end section
126.

Within the end section 118, 126 and within the central
section 122, the interconnects LBa to LBc lie one above
the other in three metallization layers 202, 206 and
210 in the direction of the normal to a semiconductor
substrate of the c¢ircuit arrangement 110, see also
figure 4. Accordingly, figure 3 illustrates only the
respective upper interconnects, i.e. the interconnect
LBa in the end section 118, the interconnect LBb in the
central section 122 and the interconnect LBc in the end

section 126.

In the crossover section 110, on one side of the
conductive line 112 there is a bypass section 150 of
the interconnect LBb, said bypass section lying in the
metallization layer 206. With the aid of the bypass
section 150, the interconnect LBb is led past a contact
hole region 220, which is explained in more detail

below with reference to figure 4.

Situated on the other side of the conductive line 112

is a bypass section 152 of the interconnect LBc. The



- Wth the aid of the bypass section 152, the interconnect LBc is |ed past
the contact hole region 220. Mreover, contact hole regions 222, 224 and
. 226 that are |likewise illustrated in figure 4 are situated in the
crossover section 120. The crossover region 124 is pattergedBEEGicgely in
the same way as the crossover region.129._1n the crossover region 124,

t he |ntercon ect LBb i t. hol e r ion 2 that is
Lol B med . nBEEReS "aerhi PRnaPawItREn bt Tk 4l {4t s LaL s
section 160 Withhe tilnd er eddnecef LBt He esbgpasne sseltiofn t AG2condulsei ve

line 112 in the g88ﬁft8¥gr ﬁcct-kgn 1kt %Qst”ﬁ%e”%é‘“:éé@t i d ai‘g% %96 The
bypass section T s the intérconnect ast the contact e region
230 and thenzgackMQ?QQW?ﬂongPFG@FHamQ%ﬁsrﬁsnobﬁ1ﬂ%¥ cdAflua@ndse22fne 112.

On the otheryghdea9k th&eRductiyetdtiea 112, raqlyBass Secthppudbeqof the
interconnect LBa lies in the crossover section 124. The bypass section 162

lies in the fBt&PFi ZAPPBRVPAYEFC516™ 4R8I eads the interconnect LBa past
the contact hole region 230. The end sectlon 118, the central section 122
and the end ectlon 126 have and .Lc resp ectlveéﬁe The

lengths La, LB-afdCEYré |raee‘4ﬁ?%aﬂ[% ahd EF"%%G“& R

exenpl ary enbasdenwaly. daEheherosseveveseregons 120 .ardh 1t2e aceoshover for
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sections 118 of t central section , respectively.
i nt er connect SORBACtLBAOARd THEIOMaAB Wi ¢ites B4 S BE*RAG1BEd ré§pe‘é‘?¥9el Y,

whi ch are laéﬂhhma|béngwafﬁhﬁﬁﬁiﬁéﬂéﬁéﬁﬁéﬂ,té(ﬂfﬂg&éﬁp|Q, int aggenplary
enbodi nent . Esten11728%ff%&ord|nates exhihits an x axis 174
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lies at righthangbagu2thoeedlieae 2026 in tte crossover section 124 in

the metallization layer 206. The bypass section 160
leads the interconnect LBc past the contact hole region
230 and then back to the longitudinal axis 134 of the

conductive line 112. On the other side of the
conductive 1line 112, a bypass section 162 of the
interconnect LBa lies in the crossover section 124. The
bypass section 162 lies in the metallization layer 210
and leads the interconnect LBa past the contact hole

region 230.

The end section 118, the central section 122 and the
end section 126 have a 1length La, Lb and Lc,
respectively. The lengths La, Lb and Lc are identical
and are 50 micrometers in the exemplary embodiment. The
crossover sections 120 and 124 are short, for example
just ten micrometers, in comparison with the length of
the end sections 118, 126 and of the central section
122, respectively. The interconnects LBa, LBb and LBc
have widths Ba, Bb and Bc, respectively, which are
identical and are one micrometer, for example, in the

exemplary embodiment.

A system 172 of coordinates exhibits an x axis 174
lying 1in the longitudinal direction 134 of the

conductive line 112. A y axis 176 lies at right angles



"to the x axis 174. A z axis 180 points in the direction of the normal to
the plane of the drawing or in the direction of the normal to the main

. area of a sem conductor substrate of the circuit arrangenent 110. Figure
3 depicts the position of a cross section I, which |iegsybftabbe 202 pl ane
and intersects all of the int erconnectssLBa to LBc in the end section 118,

inthe central _section.1l2 nd inthe e ection 126, ect ver
Flgure 4 shokg ERE. tr 854 aadfiof 1 THbugh e ottt 1t S FFRst 160
Figure 4 il|oft rdteesnofmam tt:kve tlop pfleans seim Chadutrta)nrsgjbstrame thet

il lustrat ed) ?Pectﬂ?Hl atleng ¢ t er,&Q0,1 theg rreq:ﬁis I %q %apn of Nsyl ating

| ayer 204, e netal | ayer 6, an i1nsulating l[ayer netal | ayer
210, an ms-‘Eu?‘&Wﬁ’@dP@?@F zwsta{aﬁet &t |téseercm<zwdhdaemngmewetih@ | ayer

216. The Inw@uf@g 3l a¥&P 5280 hd04pos 298on 242 andc248sCUA ibSi ticon
di oxi de for exanp 1 nsul atlng material . The netal |ayer 202, the
y

i nsul ati ng |¥1%?hzgacest R nelSl *rZy &l 3965, a‘ECﬁelnFﬁEﬁFSFFnj‘ Layhr 808, the
nmetal |ayer 2d0ertbgnectsulBhi A ILHB)t:erlrQ]tZle’:ll’th heedeiat 1Byerizldhdave, in
this order, thlgkn ssegc 5 ,12? 1li and n%l res ectuély. The
t hi cknesses BB D8%and b | the ayers ares‘leden ica hd are
0.5 m crorretequpéotlvei(mrpl e. The thi cknesses D6, D8 and D10 of the
insulating |ayers are |ikew se identical and are one mcroneter, for
exanple. In the end section 118, in the central section 122 and in the end
section 126, FLBEr@onfucENPEs| | #ECL1Z1RES a SSAGIN WL T estRYPWEDf r BREt he

addi tion of &bgdtbtekaessas 102.t ¢ilhrd 0.1 Whthdt M, Of rctm St CEQPEL €IS
in the exe Iarg enbodi ne In the crossover&r}?}gl 20 and n t he

crossover regfon?® 15FM16¢0 gblﬁttlozfst SRR T ERRluc H9952Hed) o Wdih  we
resul ting fronsatdtingn dfaythe t Bookneststes Dmetal? I\bafﬁeaber 2206 an

insulating layer 204, the metal layer 206, an
insulating layer 208, the metal layer 210, an
insulating layer 212, a metal 1layer 214 and an
insulating layer 216. The insulating layers 200, 204,
208, 212 and 216 contain silicon dioxide for example as
insulating material. = The metal layer 202, the
insulating 1layer 204, the metal 1layer 206, the
insulating layer 208, the metal layer 210, the
insulating layer 212 and the metal layer 214 have, in
this order, thicknesses D5, D6, D7, D8, D9, 10 and D11,
respectively. The thicknesses D5, D7, D9 and D11l of the
metal layers are identical and are 0.5 micrometer, for
example. The thicknesses D6, D8 and D10 of the
insulating layers are likewise identical and are one

micrometer, for example.

In the end section 118, in the central section 122 and
in the end section 126, the conductive line 112 has a
width W1l resulting from the addition of the thicknesses
D5 to D9, i.e. a width Wl of 3.5 micrometers in the

exemplary embodiment.

In the crossover region 120 and in the crossover region
124, by contrast, the conductive line 112 has a width

W2 resulting from addition of the thicknesses D5 to



- 16 D11, i.e. a width W2 of six mcronmeters in the exenplary enbodi nent.
I n other exenplary enbodi nents, the bypass sections 150 to 162 lie on the
. sanme side of the conductive line 112. Moreover, the | ower interconnect can
be led upward in the crossover sections 120 and 124, respectively,sThe
nunber of interconnects of the type of ggnductive Iline explalneé W th
reference to figures 3 and 4 is. |imted by the nunber of avajlable
metal | izati oRtitayér§: Bf wiyGP e¥anpld, 9% s PoSIMEED kR fbhe
i nt er connect exehpl &eyceassqQvaensecti ons then being necessary. However,
there are also integrated circuit arrangenents having six or eight
netallization |ayers, so that the nunber of interconnects can be increased
further. To Smmrbhezeexempiasy eebodihesitzed tthmthypass heecekenpl 25 9¢
enbodi ment s, ¢ gl { BOUGR.2BrARHLL iARR! il RSIGHE ANGE AEASESE PPe A1 1RSULE,0F the
contact hole or VIA structures, the total conductance_is increased even
for high fredoepeves. The tA%r cbREBECARBBCEarr e Pe népasRyaus t ker by
increasing thgei 8k655608ECEeBL bAs B20r ahhe1bnt ereepaeetvaigth W by
utilizing additional interconnects. If use were made exclusively of
interconnects routed in a parallel fashion, then wdening the conductive
| i ne woul d nDhéongebelravef ainpescbnuecesf et sliar tiypg fafoncdhéupoinve in
time from | t tyati he c on a unt .of the
skin effectm%%ﬁ%hgu%rl(%%%%c{y&’%PBegfe?é%Seq{ce%ss%ot %ﬁﬁ%ﬁ? ?’he&ﬁ%t gr c%)%nect
wi dt h of thelimieedonbect $£he n nwebevndoedt i avdilabler| enetadyhaat ton
simul ations y4{brsfi@ld &8} cyf abkQRpREOIHATs; COPELEMLEAI $5 TUS pBRRS that
| ow i npedance connecting conductive lines can be built even for high
frequenci es, 1BFC¥RARNERePr EBRBECt SFOESOYSF 9SS EIroxi FRRT onP8ERFes with
the total vwhdtBsohryhe Heanrdieat,i veheétae.are Noveshamtdfitted circuit

arrangements having six or eight metallization layers,

so that the number of interconnects can be increased

further.
To summarize, it must be emphasized that, in the
exemplary embodiments, although an additional

resistance arises as a result of the contact hole or
VIA structures, the total conductance is increased even
for high frequencies. The total conductance can be
increased further by increasing the interconnect width
B or the interconnect width W1l by utilizing additional
interconnects. If use were made exclusively of
interconnects routed in a parallel fashion, then
widening the conductive 1line would no longer have a
positive effect starting from the point in time from
which the penetration depth of the current, on account
of the skin effect or the proximity effect, is less
than half the interconnect width of the interconnects
in the conductive line. Electrodynamic simulations with
field calculation programs confirm this. This means
that low-impedance connecting conductive lines can be
built even for high frequencies, or that their
conductance to a good approximation scales with the

total width of the conductive line.



17 dains:

| east three
.electrical i

1. An integrated interconnect arrangenent conprising: at

i nterconnects electrically connected in parallel, an

nsul ating material arranged between the interconnects, at

| east two crossover sections arranged at different |ocatyQRsL,oh bHhe

| ongi t udi nal
|nterconnect
sections,
out si de the
I ongi t udi nal ;

arranged the same
said at |east thtee sd&d@sins.

inclaim 1,

axis of the interconnect afrangenent, interconnects of the
rrangenment crossing over one another at said crossover
%é@? three sections of the interconnect arrangement that
crossover sections arranged at different |ocations on the
axis_o rr.an h ect bein
Ejn in%%&r%g% gg?g?ﬁgnﬁec@ g&IERLe EEE cbﬂkﬁﬁ‘é?pgone o 9
bhrage | nméirecr@mm@@tct&rrar@mwua@lby ai med

eng Irnterconn S at eas

cdheLetoat he bg}ggggmnects are lined up in one plane

transversely with respect to the [ongitudinal direction of_the
i nt erconnect ar r afefeRELEGEET dd NShd 3OS RAdeT idc t3 orRnaesd h?lween

i nt erconnect
i nt erconnect

thér angereshnastelained in claiml1l or 2, wherein the

lie

tallizati | bet dj t
crossover SZC?{gﬁgrrig%$%eli‘%%rg%ﬁﬁﬁﬁéégflggﬁgﬁéﬁpsag‘%gﬁghé} acetglalm

3, wherein,
i nt erconnect
i nt erconnect

aifﬁeeentosbmmtrimt icon, tbhre bfngheudinal eastis hpée the
§n£§r8§%259€d tr SRInt W th; F eSpEEL.LOt he gt her y o

S

|nterconne arrangenent as clarnmed inclaim 4,

wher ei n, thelvtaﬁ§9@E§@Fy%ﬁﬁﬁﬂﬁﬁﬂﬁﬂqnérééﬁh@@tQ%ﬁra@ﬁén@@@QH¢Qa¢%rther
netal | i zati 0gak@y&Fosdolervegberi3086 - 18

at least three sections of the interconnect
arrangement that 1lie outside the crossover sections
arranged at different locations on the longitudinal
axis of the interconnect arrangement,

each interconnect being arranged the same length

outside other interconnects at at least one of said at

least three sections.

2. The interconnect arrangement as claimed in claim
1, wherein the interconnects are lined up in one plane
transversely with respect to the longitudinal direction
of the interconnect arrangement outside the crossover

sections.

3. The interconnect arrangement as claimed in claim 1

or 2, wherein the interconnects are arranged in a

metallization layer between adjacent crossover
sections.
4. The interconnect arrangement as claimed in claim

3, wherein, at one crossover section, one of the at
least three interconnects is arranged transversely with

respect to the other interconnects.

5. The interconnect arrangement as claimed in claim
4, wherein, the transversely arranged interconnect is

arranged in a further metallization layer.



" 6. The interconnect arrangenent as clainmed in any of clains 3 to 5,
wherein, the other interconnects are arranged in one or nore further

. metallization layers. 7. The interconnect arrangenent as clained in claim
4, wherein the other interconnects are arranged in a dif§er&nt, dighgction
at” a crossover section than outside thggcrossover section. 8. The

i nterconnect arrangenent as clainmed in one of the preceding clains,
wherein the interconnects are arranged in different netallization |ayers
out si de the 6crostlweinsectbonscfl2@;raimer®. dhecilatmedonmecdnyarofingenent

as claimed iy glalm, 8to""“39rew’er%tin°”et§£°me‘¥ iﬁ‘éfelr%n%%tis”t5{«%?””60t

is arranged Tn a contact hole transvérsely respect to the ot

i nt er connect3rrapgedhtr epnet pr voneaturtherempratéizBkyoneddyeas -far as a
further netallization layer. 10. The interconnect arrangenent as cl ained
inclaim 9, wherein the interconnects in a crossover section are . led in
each case frbm onEFetRUSTEATGTY a3EF2RgeBeRt Asspetiivefy 1auj GLahr
nﬁtal|izaé!00,|&%@&ei&ﬂ.tﬁ@?cﬁﬂ%ﬁﬁpﬂﬂﬁéﬁéoﬂﬁéaﬂge%ﬁﬁi aﬁr@hgéﬂedjjnaonelof
t he preceding. cl ai ns herejn the_interconnect arrangenent contains only
t wo crossové?l§€%¥?%%s$@ﬁﬁfkﬁonp?5fgréﬁpfﬁqxgﬁnsﬁﬁﬁi {ghﬁ%nﬂu?%bd?hirds
of the |engthe ofrobeovateseonnent arrangenent. 12. The i nterconnect
arrangenment as clained in one of the preceding clains, wherein the
crossover sections are patterned identically, and/or wherein the sections
of the interonnetke arEangenBactt Raraneemiitside chalivpdsdoveanseefions

are patternegei dantdsidy. ANoweneme2006, 18e 18ncIbeohAtersonaest
arrangenent as clainped in one of the ecedin cEalnB, wherein each
i nt er connect2¥520Y¢ aﬁ&e@%ﬁ%?%ﬁﬂ&eT%Eg{%lﬁﬁth%n BYRES i WS BhnklEs.

crossover sections (120, 124).

9. The interconnect arrangement as claimed in claim

8, wherein, at one crossover section one interconnect

is arranged in a contact hole transversely with respect
to the other interconnects, and wherein the contact
hole preferably leads as far as a further metallization

layer.

10. The interconnect arrangement as claimed in claim
9, wherein the interconnects in a crossover section are
led in each case from one metallization layer into a

respectively adjacent metallization layer.

11. The interconnect arrangement as claimed in one of
the preceding claims, wherein the interconnect
arrangement contains only two crossover sections, which
preferably 1lie at one third and two thirds of the

length of the interconnect arrangement.

12. The interconnect arrangement as claimed in one of
the preceding claims, wherein the crossover sections
are patterned identically,

and/or wherein the sections of the interconnect
arrangement that lie outside the crossover sections are

patterned identically.



14. The use of the interconnect arrangenment as clained in one of the
preceding clainms to conduct a current wth a frequency of greater than one
. gigahertz or greater than 50 gigahertz or greater than 500 gigahertz. 15.
The interconnect arrangement as clained in one of the prgeedibog ghai ns,
wherein the largest lateral dinension p§ an interconnect is less than 10
m crometers or |less than five mcroneters, and/or the |ength of the

i nterconnect arrangenent is |ess than ten mllinmeters or |ess than one
mllinmeter. 1316. The interconmect syrmmgEmenit ass cbaaieddi inormefoft he

preceding claygs, %EQSéQiH?th@lé?&srCOQHSEélnaréé@ﬂe”?ﬂﬁefé?ﬁn&§95t%é“e”t

part of an integrated curt _arrangenment confaining a nultiplrcity of
el ectroni c c@drpangatdstha éaﬁéni@éﬁﬁbcb@ngaﬁsPFhFé inpgergpangsésef an
i nt erconnect arrangenent as clainmed in one of the preceding clalns as a

coi |l having an i nduct ance re%g red for the functioning of a cjrcui
arr angement , 14nd/ BRea¥sgi ghalt Mo diHF B RGT a AN BIeRE %%aﬁ%ﬁ&@?¢ng part
or as signal inhowrengofr aiheanpaatediag afl#iniLCebVidehdadt . a current

with a frequency of greater than one gigahertz or
greater than 50 gigahertz or greater than 500
gigahertz.

15. The interconnect arrangement as claimed in one of
the preceding claims, wherein the largest 1lateral
dimension of an interconnect is less than 10
micrometers or less than five micrometers,

and/or the length of the interconnect arrangement 1is

less than ten millimeters or less than one millimeter.

16. The interconnect arrangement as claimed in one of
the preceding claims, wherein the interconnect
arrangement 1is a constituent part of an integrated
circuit arrangement containing a multiplicity of

electronic components in a semiconductor substrate.

17. The use of an interconnect arrangement as claimed
in one of the preceding claims as a coil having an
inductance required for the functioning of a circuit
arrangement,

and/or as signal routing to an antenna of a
transmitting part or as signal routing from an antenna

of a receiving part.



