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*166166* Integrated interconnect arrangenent The invention relates to an
integrated interconnect arrangenent. The interconnect arrangenent connects
-e.g. conponents of an integrated circuit arrangenent @p fiSembdS€ble a
constituent part of an integrated conpogent. From an integrated
arrangenent, individual conponents cannot be separat ed-fromoneanother -

mechani cally wi thout destroying the conponents. The three i of
i nt egrated chbesaripiomngenents are: nonolithic circuit ar ﬂlﬁ%@mﬁ’mﬂm@w n
whi ch conponents are also arranged in a sem conductor th a
carrier. - Layer or filmcircuits, in which thin filnms are us#éi®h an

i nsul ati ng chrEegrateddinterePnoact sarraage®elteen thin-filmand thick-film
circuits. Hybrid circuits, which are a conbination of the aforenentioned

circuit types. Layer application nethods and, | ayer patterning nethods are
used, inter qéﬂ‘?a,%lrh‘éerf'g’cﬂr? c S 1A S chf qBBs T"BFzgrﬁg‘é‘é)ra’tré%e’g‘??%%%?mnts.
Exanpl es of daysngepeht carheninmetrbodaeare arsameemept rdomgedts tdisggcase of
thick-film technol ogy, 8 sput tBEgl ng. t.he .C\VD. thod?§1§m%§g1n§al Lvapor

Deposi tion) o7 "FRESPVD Tet Hod iL y |cal="dv<'§1:plorrcu p%glr the Case of

monol ithic citself aareonsgemeens padttdfnahi integrauedsco@ranphes of | ayer
patterning nethods are: - |ithographic nethods, or
Frrrrererrerererrrrertrrrrerer el etching, methods. *000002*  The

i nt er connectFBEPMaRn nikFegrnked a&mtrhaénghvséuﬂévmow 2

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 is
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 1in 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:

~ lithographic methods, or IR

- etching methods. *GO0002*

The interconnect of an interconnect arrangement has an



electrical resistance of |ess 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,l @8s68.28d,9t her
power |osses. It is an object of the i-ngention to specify a sinply
constructed integrated interconnect arrangenent which has, in particular,
| ow power | osses even at voltages or currents with a high frequency.

Mor eover, thelefhrénalon vesitstasgeci fof astesisat &dhaunseslo‘?’heo@bj eqter el at ed

to the interegﬂe%&t@fra%@mﬁcis Qﬁ@ved TBANS ol Nt el connect

arrangenment specified in patent c al m prrents are specifred in
t he subcl ai PBSUFh&Yi rﬁﬁé?ﬁl:ctﬁtq% Based @hummweongrueaépm@numhaalJe@yrc he

frequency i ne6LpELS o 4 n&:@gp@keélll@gfer Oﬂmtma@éfﬁawﬁ%&ts%ﬂet hegones
nore and nore d| fficult account of el gﬁe ?ggnam c ghenorrena to

fabricate | oWt nﬁé%%]ﬁ%%n%%%%cﬁeﬁbe’%ﬁtreanej §F cbRRgtPifg ohmic

arr angenent slohaescaeééyl ouwrpenerlbsssesandhethep pawarelessesdynam 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, Ithiigh dmdobaectn afhethe optuensioa counseevbfyage simply s

greatest in tHRst£EBEEH cﬁnéég%é¥¥QgUQEQ%rcGBnQQQOquﬁ?ﬁgéﬁégt %Plch

countervoltage, the current iIs distributed nonunif over
conduct or. Th&S curPeRachaikdr ri s8¢ PRyRMLt H@S%t%Yer aftheV greRS or

toward the edge clbientphenpemnnod i highl | ed-ceuiarRRt. divddasiEnt @iet he
skin effect, sult, of the. §urrent di sg acenent, the conduct or cross

section is oh’i1 gf??ylﬁtF?lﬁgﬁcb Yt ABSOR2 LT r BRES - Reduci ng the effective

conductor cross 30 Novenber 2006 3 section increased the effective
resistance théh%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



~eonductor. 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 thg glfbat i-@hsof the
magnetic fields. The high-frequency resi stance of the rel evant conductors
is thereby increased again. Mreover, the invention is based on the
consideration that the current penetration depth into the conductor, for
exanpl e for seppeen | sngreased t lte t\odf fecdrionet erssidisiowe a 9 equeacy of
one gi gahertz,  dhiLgpeans that in the case of the structures that have
usual ly been wutilized heretofore with structure widths of approxinmtely
two mcroneters or |less, the two phenonena nmentioned do not have a

consi derabl erfi I&Uﬂi@ﬂ&% OHaPONE! ahOoSisRsnt Haever, dp‘pdstlﬂes &iﬂﬁéé@ﬂoﬁo
transmt 5|ggfls in.the freguency range, of , for )hﬁ e, one ahertz to
50 gi gahert z-t8%condPder 36P&°SPtse iS% Ha5Se redi nce® can“perent

ascertai ned disphacemehtof tdwardrrette di sdgeceneift nenhanlsamdﬁweﬂrin t he

case of struchue hiRDsi gps pLLESS Lhan LuBeoll CLOMRLELS. o SRl oy
connecting of I ftarconnects in paral |l e ér connec S0 T un
spatially paaara@gemﬂnésQQﬂurSeuuc@dﬂﬂimmetOIG@EEsSbenaﬁééaﬂmaQ@ntra

'nterConneCt§c95uﬁ@edﬂ“éH&OQBEEEaEEBQnQﬁﬁﬂﬂ{ CﬁQQHEtlgo@ﬂéﬂ&gfffﬂbthe
current f|OMIQn account of the, current displacenent nechani sns nentioned.

The current R}PBnEredeenryes8yiekprsrned, Qﬁﬂ)FQ¥?W%Q¥cﬁRQQUCWQE%rE%nneCts
The i nter conbréteByr tngesrsédaggaifing to the invention 30 Novenber 2006 -
4 therefore contains at |east 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 line resistance can be ascertained on
account of the current displacement mechanisms even in
the case of structure dimensions of 1less than two

micrometers.

Simple connecting of interconnects in parallel, which
interconnects also run spatially parallel, doces 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



Fnsulating material is arranged between the interconnects. Mreover, the

i nt erconnect arrangenent contains at |east two crossover sections arranged
at different locations on the |ongitudinal axis of the interconnect
-arrangenment, interconnects of the interconnect arrangggeg,.cbaSShhg over
one another at said crossover sectionsyg By virtue of the nultiple
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 er connect shebefibtréhe ¢aomaingi nat axilsast t hehreat eroorswecdnagctasngenent ,
n the mannegigbe aflcal i erlackag.en Wich phgaipLer conpects arg Al anged
alternately over another interconnect ‘and under anot her i nterconnect
progressi vel ynPulahendi r edtdt@rictl t heis| onguupngrd axbstoeenhe the

i nt erconnect ; Af & ARERABAE 5 . OlMotdbddie, MRmRer j 9 e BBchAL 8 WM fiheddh@ccount
of the <crossovers, the interconnects assune different positions wthin

t he i nt er conABRE24PF atfentRESETHEC nGFPPEPESEr RV hasTERBIERT &% t hat
each intercanfieetrenontIddut emd oochhethdr riesrigitd o reaien aadis Veey thgh
frequencies. T wer losses, in particular . the ohm c |osses, ar.e reduced
by virtue ofl?Egrgﬁ???%%e EFE&%, %égnqwlonﬁnte5%$%%%%%? ofotheathe

i Nt er connect intenagenent agueagdinegtt octhes ing edtviean, onde anptéecormect s of

the intercoggpest -phLangepreptaignLined 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 iBsyavsiipke Jranils w1t hgléwerdseBierondhe Pt &Fdbritge s hods of
the integrate chnologggthat are customarllaét sed. Thus,.the

i nt er connect 8t chi®pé "t §F FIRGEGt 0 RETBBSFRE N E & AT BRIt 1 i ¥ati on 30
Novenber 2006he- mannleayesf on elrsengpiesiahione dhe wotilsringn df f kélenthe

interconnects about the 1longitudinal 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, in 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 1lined 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



netallization |ayers. In a next devel opnent, the interconnects are arranged
ina netallization | ayer between adjacent crossover sections. The

metal lization layer lies parallel to the nmin area of a sem conductor
-substrate on which integrated conponents are situated.; Th&dnBLERGgANECE S
lying in one netallization |ayer are produced sinultaneously i.e. by neans
of the sane deposition and patterning processes. In one devel opnent of the
i nt erconnect arrangenent having interconnects in one netallization |ayer,
at the crossayer seati gisse onené nt @bowanethei s odihreangeich tdaffeeesely with
respect to apleQii1ihgr9bhen ykpkerconnects of the interconnect arrangenent.
The transverse I nterconnect or the other interconnects are arranged in
another netallization layer. It is thus possible to fabricate a crossover

section withrhusd hewe Eevelbps@hiton dr@é/e&ﬁte%ohhéctéara&\éeréﬁrarﬁ@@dconnect
lies in the additional talllzation |ay then o wo addi tional
contact hol es"ar2 reiTre a%§9ﬂx&%ﬁ¥§r gﬁfggfnnaﬂaﬁécFﬁtth%r?%EﬁYﬁ?fof t he
cont act hol eseteadss. tGh&nmahhl]xn&ﬂldmsleané;ebh@m&aﬂaeamqpemhe

| nsi gni f1 cantaigor egse |04 he, toLahs eakatange wign. Lere Al gl bt YO

contact hol s per crossover sect . her evelopne
i nt er connect $nfegrafeda afifganrantts darects biuattedr @Thehi ntérecernssover

sections thapyo4LSi den t he L 0SSRV 1S661H 1S BY MRy Of roeXaipb&acdhe
| ongi t udi nal dlrectlon of the interconnect chang es at _the crossover

section firsPLIPublaBeCpELY T ice - mBynMEdde iaf aFl'Sepe?ﬁW‘? dpeetiin. anfe

direction ofpabeerhongi pudcsakeaxi 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 InheoB88 Ndeeabepm@006 of thangenterdoneett onareamgementt he
sanme. Wat 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 1layer. It is 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 nmeasure 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 resubtyffemplhipos
arrangenment, the wdth 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 differeochamgy atint helicregssierer rewciniong | hhan skter.natWhas is

devel PNt ALhEcYDCHIPNAEELS (Bl Al T AROR LN (L SLERL TBLAlcki 280 1 on

Iayers OutSI ssover sections exanp e
i nterconnect@ff$@tomé é@@/entcrfescmeh*erse?@t;m n@hﬁaIOff@lerte(Etll\tﬁﬁ wWri$erespect

to a min argg ghake SAHLCONLUGESN iSHBSHAIENOT 1HBBrLBhABERL @A L4l
arrangenment. By virtue of this neasure, it is possible to arrange the

i nt er connect 3% &R éhﬁnﬂqo%ﬁ%ﬁFrr%ﬁﬁF%%ﬁeﬁFa%FVﬁrF§§Xr&Wﬁ?t?ﬁ?@ﬁﬁ?ace of
the sem conddctute SubRtratintdMrevertsi t Overadssi bhe tp raehileveosr good
capacitive dg ﬁouplln bet ween t he |nter nnect€ of t he interconnect

ec

ar r angenent . CThS oné TdEVAEE St hEUT ng “HHEY conhect &S n MY FRTEMICCT
netal |izati oarfaygesenat ishe detessdved sevtiyonsy dﬂ&a witdghconhecthée s

arranged in i‘nEQﬁ&é‘ﬁﬁe@QéeaBHa%\éeré th %S"E“Eh%esiﬁf‘s(iflait‘id?lé % Ot her

i nt erconnects contact hole preferab | eads as far as a
metal | i zat i o‘ﬁh¢ay@FerFﬁnaﬁ@taevapwﬁwem ﬁé\ﬂ R e inRtesreuHRets |<é%|n| n the

contact hol eat sgnpeersetangid hihespegt rterthe Qlherati kel corsesssert he
i nterconnects of.the interconnect arrangenent in the crossover sectlons

are in each S285&°Ted from one metal lization layer into a 30 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 1lie 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 is possible
to arrange the interconnects with a small area
requirement with regard to the surface of the
semiconductor substrate. Moreover, it 1is 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, in the c¢rossover sections, are 1in each

case led from one metallization layer into a



uniformy into the nmetallization layer 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 theyddRbEr 295 cONt act
holes w thin the interconnect arrangengnt.. The fabrication nethod is
sinplified and the power | osses decrease. In one refinenent, the two
crossover sections are arranged at one third of the Iength of the
interconnectreapeangeebmta@d@cﬁndnmmﬁdﬁkikatﬁonhbaYengtEqﬁ d¢xdmmple

| nter connect g papgeneahe VAL ﬁlg@alﬁﬁ%'l%eq Dedt Ny JPAS L Sy hat the
current flow s dist uted uni tween the |nte onnects

i ndependent | §hef subgL¥ateuercyintoe. thﬁh pateilddizat iopenlayeverly High
frequenci es, firehePehWBPNro8R 8h8aBEHEErand. 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
cunulativeIyInthfndmhﬁi(n&ewﬁldﬁmeduntethennEntereﬁﬁﬁ@genﬁmﬁraﬂgﬁméﬂﬁa
out si de the ggﬁﬁggxg i%% 1%%3 aha&)havgbsg écal gtlal structures
anong one ano TEAS P« e sinplifres The" mefRcd FPor - fa ricé?ing t he
circuit arrabbernehy besadbéde Ibp wsdwfe ehkanphwbeonbf mesiasdt tleekss for one
crossover segiifin e ladi diehidaed awsﬂt;,baehtpat%ﬁénsfﬂfﬁémn
utilized for all of the crossover sections. I n another de opnent, each
|nterconnectm?Ehﬁﬁraﬁgéamp%h§1§énén@eﬁﬁ?hP%@?ﬁeEﬁsE?ﬁeﬁeFﬁ?é?@onnects

Al ternatively or cunulatlvely each interconnect is arranged the sane

| ength at the edge of t i nterconnect_arrangenent. These neasures can be
Used to 30 NODertief Z6OBISTEIConstie (HAY (HEORTTYERt TECHCT | AR
uniformy Overraagédo&ttbaelnh&rdonﬁe¢m$ deeytat ffi ediee nim tesr¢anridrec

arrangement and at two thirds of the length of the
interconnect arrangement. What can be achieved by this
measure is that the current flow is distributed
uniformly between the interconnects independently of
the frequency, i.e. in 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 lie 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. 1Identical patterns are then

utilized for all of the crossover sections.

In another development, each interconnect 1is 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 largest |ateral 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 mcrometers. Alternatively or cunulatively, the Lgngth.wof obhe

i nterconnect arrangenent is less thantegn- mllineters or |ess than one
mllimeters. As a result, the area of application of the circuit
arrangenent lies not only in the thick-filmarea, in which thicknesses of
great er thanesfunecitdwst erlse t gualpent ligm disneibutedr emtifpirvdlyl yowsed, but

also inthe aiea df HRAOIAN foofhdtl! SR LD Ml ddBASAIN0L ROV, I e
invention additionally rellates to the use of the 'interconnectf arrangenent
as a coi|l andigfs®rh3 5aBEAF routing to an antenna of a transmitting part
or froman antenna of a receiving part. The use as a coil affords the

advant age thft t he ualié% ffctor of the coil and _thus alsg the guality
factor of a r®s & r Ve LORBRRGI nithT t hRTIRFE BEcETE Ly MR HPRven  at
frequenci es ofi tdre dngeltechhccangeranbeeuselofl whteh imdsgreeanneet the

arr angenent f the.siagnal routi t.0.,an antenna or_from an antenna
permts feedf$?§gé&d?ﬂ%§ 535%6?§Wi6ﬁélgg8eéﬁ9§ﬁ&ﬁﬂgﬁfﬁrﬁ%ﬁ%ﬁg%ﬁ%p?ashion
now al so to be i Aeegr attédn nteent hemicrometensr angenmemss Tiarhi ghivee

frequenci es Qf -LhReELLESYI h1RELANGERRAL, J0Or cuﬁﬁ%?h@eﬁwqb&%d féndththe
gi gahertz range,toccur precisely in the region of theantenna. Ih a first
ct

exenpl ary asp Pfier anFETEPHPREED FXTANFEEGIAt ed S ntlETHONMNEAN arfehgenment

conprising: mill eastetsree ilrisey aHHiecdSe emetlineakky. a@nect&eshin,
parallel, an_gelectrical insTgating mat_er i al arranqu bet ween 30 Egvenber

2006 9 thetTht 8FEBnRECLEPIALAFERTt HnG NS STISHAC HITSHT 4 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 crossovep s&ehbO&NSooar r anged
at different |locations on the |longitudimal- axis of the interconnect

arrangenent,tﬁgcg Lotercannect bei ng arranged the sanme | ength outside

ot her interconnecfs at®atFe3st one of said at |east three sections
Devel opnents of thb ideasti otwey e expsadved bekowiwinsh amfagrgmtte 20 the

acconpanyi ngydeauk-pgs. idaiGls Bgutgel P&%{{‘&@dﬂhéﬁ W8 ObgaNche

i ntegrated conductive |i1ne whose interconnects are arranged in one
metal | i zati oARFEYEPNBAES| de ATTFIEHMENE sect 1BRITCPNRBFES2 sikdws atlfoss

section throughetBenh8tegratrethgdr@HUCEHYEshh§e Jvedm bhgu@ickhelr gate 3
shows a pl an vi f an integrated conductive |ine whose interconnects are

W 0
arranged in SBhfeETREFQYPFzSEFbACPEyers outside crossover sections, and
Figure 4 shows a etosdesett i athidw ouglct bengnt edr attdd: comckerctomeett ne from

figure 3. Figuie,doabaus a,plan i ew.ef.san | pLedr aledsel gyl Lo algapgemnt
10 contai ni ng an Pht egrat ed conduct i Ve 11 he . e rntegrated conductive
line 12 cont akrnsnghdeeat i Midrfawerect d ABE itams Bne| eher i tahdytedhmatt ed in

parallel in gonpegki PReSERLEPRSHAS AN ribngbhbanged between the connection
sections 14 and 16 are,, in the 30 Novenmber 2006 10 follow ng order, an

end section 18, aSRFBsdEVETrERIEUn Pebnda ag&dad sklkei M2, lengtlbssover

section 24 asdtafideen@hsectinderfonnddtddheatendt Seebtonsnt8 cnd:a2d anel al so

in the centr?gaggcghggeZgéCEangnterconnects LB1 to LB3

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 1in
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 LBl1 to LB3 electrically connected in
parallel in connection sections 14 and 16. Arranged

between the connection sections 14 and 16 are, in the



~are arranged parallel to one another in an upper netallization |ayer 50,
al so see figure 2. The crossover section 20 contains contact hole regions
28 and 30, at the bottom of which a respective section 32 of the

-interconnect LBl ends. The section 32 is at right anghgsydv@mBed Q664

axis 34 of the
a lower neta

cont act holek?eg?gnggZQr R4 36" FESHEES déFy am<ﬂl$ﬁﬁﬁﬁ?%ﬁ% cﬁ He
i nterconnect20Bl a thatrhilesenttibe 2€tald iczatssovdrayecti®n t2He agsttdrons of

the interconpagt sLBL, oRf %eecﬂnrg:ﬁé o4 hEeSE?oﬁSCE O3n 1%66‘3915 rofd

central section 22, respectiv

tapering In a wedge-shaped manner

t udi nal

conductive line 12 belowthe interconnects LBZ and LB3 in
zation er 54, also see flg At their er end, the

he
toward

t he contact 1ﬁoF€er6@P§ﬁ§128e§ﬁd0902@n e @miﬁﬁﬂﬂﬂnqqaﬁ(%51\N9I¥B%he
|0ng|tUd|na|aQére§ff9ﬂ @H tﬁ@rhﬂl@lcoﬂﬁecéﬁe Lot Re tB3igordes

direction of the Iongl én axis 34 in the_end sections 18, gg and in
the central B8tfibdAZ3510PHL2
obliquely with respect to the | ongi t udi nal

20 2N S0 degheesy LBl X AUMIS B 2P SELER, habABCHRNROVALL M

The angle is

Vﬁfe?BonﬁeEPsSEBZféﬁHrEBé are arranged

I Mensi oned suc seen over t cr

to the

axis 34 at an angl e of between

i on 20.
ossover

section 20, 2ﬁeanésapb|&¥[ﬂh@|h@¢90mnofoﬁhseh @fndﬂpqqnmﬁtoﬁﬂECUNLBz and

of the 'nter§QnB?C%héiﬁﬁtéféﬁﬁﬁééyehﬁl Qhdhe Mt beof 1 87 b@t%EPQﬂPeCt
plus a distance A between adjacent _interconnects. On account _ of

set, the int&tgbhnedRalss cdﬁ’taﬂe &6nﬁﬁtﬁﬁénQ%ﬂn%%ﬂsseéﬁloﬁ 22t#ﬁe

posi tion whieébndtietintencasnact bdRSy helsei AntBecentlesest 182 hd TEs

crossover

he off

section 24 is patt ned recise t he, sane
crossover se&?|8n%ﬂyermﬁ ﬁibﬁ? g%?e §§e¥bJﬁ e?liﬁoéeew%ﬁfurﬁegfbns 36
and 38 are shAtuéhedri pthieer crobsoter sestaon hdde tkgicost &Gt dmd e3bot t om
of said contagt,bol eyei§9i Qi ANUL0G:3LnR SEFL 1L 40n0h LBANLELErGRNNECt

LB2.

that lie in the metallization layer 50, the sections of
the interconnect LB1l, 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 1longitudinal 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

i nterconnect LB2 which lie in the netallization |ayer 50. In the crossover
-section 24, the interconnects LBl and LB3 are arranged 3opgéahbel sogsOne
anot her but obliquely with respect to- the-longitudinal axis 34 at an angle
of about 30 S,su t hat _the terconnect LBl and the Interconnect
LB3, respectfgggggga?g % sg’{% t‘%u%ang o teerd(q:onnec}%e cxfﬁ%sov%rbse?%e @i stance
A between adfacehhei n@ent;@ﬂhechsleA bgp@omf of anspogi tcmt@¢tt heole

| nter connect $ebBlnkOchBing! acaghiseied by JPUE e g doUhiOf Lbhe
interconnects LBl to LB3 just explained. A length L1 of the end section
18, a | engt hThR¢ &FCttHé"nceJrﬁer d&ctiight 2anghes atPeridich 13ngitedenahd

EeCtl on Zﬁ aﬁﬁlﬁd@@t| @ , th&ort h@%g%aCéhd ntehgoeaa%taclg%alce L%gim% 18
etween the other.int onnects t recisely in an section
oo hes cRRtr P LB EnES S et eantn Aioihe B S e A P

i nt erconnect 1i83 in eShlaetmeteanlliimtlamherlcayrerrecse LBIn amdieLBQr@slécyven t he
contral ootohbOBiBE: o, (e SR ALY, EROLBP L, g 12 S Nerrbhgch?, and

L3 are 100 mcroneters’'in each case. con , € crossover %ectl ons
20 and 24 arepareiielt fygn wree- pnpthest bslé;i b hgealy ewgtht eresAasttone®er s.

Wdths Bl, Bgnand &gofudhai ntgeconnect %tLBJa’n LB%ﬁqu okB3 k88pecihvel y,
are |dent|cal in the end_sections 18, 26 and in the central section 22,

respect i vel yAePEPeSex&iie ot cFBfet SMtSAFIMMEA At | BRLdi Sf%hcethe
bet ween adj aﬁ:ﬁﬂércahﬁéeannts LBﬂegpladeiarelsy 0. Sarsl codfeker , Hyor &xanpl e.

The t ot al vvldtgrcgfnth ﬁggctlv 21“ res Istts r]icreomg‘h sgvgéglfl t he
widths Bl to B3 aRd ?V\nce |nsu t|8’n §t ance ADS f OUF

m cronet ers adjabenexenpeéacyneavbddi nent. 30 Novenber 2006 12 A system 42
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 LB1 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 LBl 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 1lies between
the interconnects LBl and LB2 only in the central
section 22. In the exemplary embodiment, the 1lengths
Ll, L2 and L3 are 100 micrometers in 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 LBl1, 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 is 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 arrangenment 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;phe diiectiben of the
normal to the plane of the drawing. Figaure 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 intercohAnentsHeBl #8 tdfe centrdahasestivdin@? and ddwigned etoonrtest LB3
n the end seetign. 26 gl ? ShS. L, crossosegtiand Lirough e
conductive |1 ne ating layer I'S Situate ove't he upper
metal | i zat i ohifdyéR Sbeablaagy oferrhicoa@wainch anst araaEsPasis itqurtdid. An

insul ating | aygecb2ohS & I aRged gfmeeindineakppers4ret gl 1§ zgkiian {ayer 50

and the | ower nﬁeﬁlllzatlonla er 54. An insulatin Ia er 56 is situated
bel ow t he | oWBiChetdPsi At i biehayandsas Aitdem §B6sty A% Sind, i f
appropriate, 44 urixherthmetpalaknezabtfonthayeizsa@ﬁl@nd airrdsulaat lzngakﬁs(ercse are

i ndi cat ed by%g%%lag f%hggkg %Ilﬁ z% upper: met; al li za [ reP;uarSrgétl tn

i nsul ating | met a atron Ia er 'S4 n | ayer
56 have, in thes dxsrvdigrg - t Aiiglkresses dlso DShOIDS alnige D@oaﬂes.pe'ctoﬁelq. I n

the exenpl ararsgpo%le%%qton tfe uhaehnq%&%%gc@d e 2 %duc@q%' cajpand are

0.5 mcroneter, for exanple. exenplary e dinment, the t nesses
D2 and D4 of Lghén FhSuKagi R éalnﬁyerTh&r E€r8Isso SeFdrarc Al Ja‘HicFra?%thﬁ\éihe

mcrometer, f{ptep¥aApter Oher exgpl ane ermbadi mepkst9bnt heigi "CUiHe
arrangenent 10 use nore 0{(&% t.hree_interconnects. The nunber g crossover
3

sections theh™FREFBRRESCC spShdFRGI yCOBYT3b NSRSt 26062793 Ry of

exanpl e, fouintateonnaneclB3wdnl theesndit seation 26.

Figure 2 shows the <cross section I through the

conductive line 12.

An insulating layer 49 1is situated above the upper
metallization layer 50 already mentioned with reference
to figure 1. An insulating layer 52 is arranged between
the upper metallization layer 50 and the lower
metallization layer ©54. An insulating layer 56 1is
situated below the lower metallization layer 54. A
semiconductor substrate and, if 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 containing an integrated conductive
-line 112. The integrated conductive line 112 contains sphg8Rmb& epgoNNect s
LBa to LBc electrically connected in-pagallel in a connection section 114

at the Ieft-wQandofnd of the c%qlurct v e|rl ne 1 11 anvdv aé 4@ gonn ctlon
section (not RARES raetedlj a% t i€ "0t heP "ERG BT ChE  ¥8HAECt FU& M T net12.
Lyi ng bet weebhtr&e conneebiven sections. 11Hoair$dfen6 diteerd n 44w faldowi ng

order, an eag sgetion ;l1§an§eﬁé9§§0verh§€9ﬁgon Lefrea CepiLRl  sgGiiON

122, a crossover section 124 and an end section 126. Wthin the end
section 118,1R98reA@9FfERin the central section 122, the interconnects LBa
to LBc |lie one above the other in three netallization |layers 202, 206 and
210 in the dj rectlo of . the nornal to a semconductor sub traIelgic t he

circuit arrahy@nent 116h°§§e BIBOANF i GFE 2T RTorOERFGEer JubES
il lustrates antygngémeent espect i ventipjreing ntam coitmte@j:satede cdidudthies connect

LBa in the efg?geitli 0N fﬁl l}lpg ESdCO negt tLll%t)e 13%}1 ll%ené I‘iﬂl_"_ﬂsectl on

122 and the i er connec BC |n e én Sec the crossover
section 110, tloreend ndiede opnedis Tel@mda@t i MBC | eﬁ@CLIZClaﬂéﬁfe fenedfygrdss

section 150 prl phia1ieher gonpectod By e jai dsQMQ%ﬁ S8 i 90 lyiengy d £t 1 he
rretalllzatlon a er 206. Wth the aid of e bypass. section 150, the

0
i nt er connect "2 ?%dl g8 phst cangyrtive 1H6’1ee 1rle?g|ad‘rii 20,2 R TSIk pl ai ned
in nore det ad;éct:b@ﬂlom(IWbﬁ h Jl’le]fLﬁsl"@d‘mﬁed 0 fdtgur@ed. obhtuat eddonot hecipd her

si de of thec uctlvel ne 1% bypas ectlon%§2 of the

i nt er connect f Thee BOif\Bve éfz g‘é’ Thg Z’ Sti oS i9s in

t he netal||za¢¢bnomayéﬂ42£0xi 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 1layers 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 1illustrates 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 pat 4grQedBELGhsel y in
the same way as the crossover region-129. _In the crossover regi on 124,

the interconnect LBb i ion 230 that is
expl ai ned |nB¥8?3 88F§EP &ggmqﬁffhlpefz} iﬁa s
section 160 Wfithhe tih# er eadnectf LBt hei esby)pasoae saecte::atfn th62condir.h¢| ve

|ine 112 1n thecergaaguer %tignlﬂe%n'%gsttggcﬁeé@ﬁéa§@t Al aYel; 5R6. The

bypass section I Nt ér connect ast the contac e region
230 and t hen2B8ck Mayagdven .ongPrb@drhalhods srqgnow 2Re . cohtlueridve22é ne 112.

On the othertghdeagt tihkews@rductive: Hdies 112, raghyRass Sects pnudbLgof the
interconnect ,LBa lies in the crossover_section 124. The bypass section 162

lies in the hBth Fliﬁ??ﬁﬂVFﬁyﬁ?cﬁiﬁn 348 1 eads the interconnect LBa past

the contact hole region 230. The end section 118, the central section 122

and the end C 26 _hayv h. and Lc r.es ectlvel The
| engt hs La, %S E58%S%X?5 %.ghgwbggﬂiand gakggﬁn 5ﬁ€f§rg |nI}héX
exenpl ary enbauénway. afheherossosvevesecegbos 120. ad@ e aceoshovey for

exanpl e jUS}e%%nml%O”BEl—f‘é Sint BrEGARAEL SR @ ibe hea%araf id hae end
sections 118 6 and of the central section 122, respectively.

i nt er connect SORBACt | BEOHAd 198ELOTha?8 Qni &iRé BAS BS*RAAiped ré@péﬁ@i@ely,

which are ld@ﬂawalb@m‘lwarveugﬂe JAfERier tJ OFiguaapl g, A t a@éﬁemf” ary
enbodi nent . stenL%§2 gf goordlnates exhlE@is an x axis 174,
r 8h

Thelonelt udPRerTer B R e hpRR R e d e ot e eiae el

i es at righthangbedud0ievéiher 12006n thk5 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 line 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 length 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 1longitudinal 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 arrangenment 110. Figure
-3 depicts the position of a cross section Il, which |i;gsydRdbdie¥0& Pl ane
and intersects all of the interconnectgslBa to LBc in the end section 118,

inthe central _section.1l2 nd.in the e sectiqn 126, . respectively.
Figure 4 shoé\g Fﬁ% &r 8§§Ss§gt%i’oﬁ‘ 4 at’qﬁ‘rso[%'? tﬂ?eln%csorfﬂhc'i}f‘?/eéﬁ%%tlﬂrb.
Figure 4 il a$t tdteesnofma ttlee thvp pflene sEii tbadubteorirgubstr dne ot
i1lustrated)3apecL0sSHl abieng dipyern 2981 theometal | még% 2Q02.. 52N od Nsyl ati ng
| ayer 204, the netal |ayer 206, an 1nsulating [ayer 208, the netal |ayer
210, an insEBfBEirARdrayer supstyagst &f thfecizrignprrpngarantatihy- | ayer

216. The insglighiag 3 a¥epsc280hd0%hos 29%n 262 andc2d6s CerlaiidnSiii con

di oxi de for e anglg.as 1 ns Iating terial. The netal Iay«ﬁL 202, the

i nsul ating | ¥9&FR220485t 1 netQl ¥T ay & 2866, 21hel PFRERFGEF ng I apdr DB, the
netal |ayer 2dfertbenectsulBhi ng Layernin?2thearcthd hedtEical lis/erirklzhdiave, in

this order, ' SS D6 7, , D9, and 1, _respectiyvely. The
t hi cknesses %ghEggf Dgggﬁbﬁllt%? tﬁg‘% met al jtlcl?létayeresn%:}tr E5dent't ca 26and are
0.5 microneteespéoriveknnpl e. The thicknesses 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, FLBET@onfucEhous| | §BC11ST0E6 a Saftdam WL T eUMiqua f rtdhf t he

addi tion of tbgdtbtckesessps 1D5.t ¢iBBrel 4€.i1a uMtdtdt W, Gfroh THE adapreters
in the exe IarX enbodi ne In the crosiover rqe}':gi Ojl 120 and j.n the
e |1

t.
crossover regfon 153?‘15§n§8ﬁﬁo§st SURRE RS Tduch SHP afftdth w
resulting fromsatdtingn dfaydre tADOknesses Dhetel30 Noxenber 02006 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 layer 204, the metal 1layer 206, the
insulating layer 208, the metal 1layer 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 D11 of the
metal layers are identical and are 0.5 micrometer, for
example. The thicknesses D6, D8 and D10 of the
insulating layers are 1likewise 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 W1l 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 mcroneters in the exenplary enbodi nent.

I n other exenplary enbodi nents, the bypass sections 150 to 162 lie on the
same side of the conductive line 112. Mreover, the |ower interconnect can
-be led upward in the crossover sections 120 and 124, ngespechbdelyes The
nunber of interconnects of the type of gonductive |ine explained with
reference t i gures 3 and 4.i limted by .the nunber of avail abl.e

metal lizati 8]%“1 ayéf%.’ B? V\/g&dg%“ eQ?nplog, it s "bloc SBETD ue f%}tﬁ‘

i nt er connectsxemptary censsdimensecti ons then being necessary. However,
there are also integrated circuit arrangenents having six or eight

netal lization layers, so that the nunber of interconnects can be increased
further. To SRnABREZeSXPRPhasY BEPERPRESESed thifabyHass Hectehanpl B Y

enbodi nent s, tal ibpugheaBnaddit kamadl sikeSicH AME M Bk afrsuliz of the
contact hole or VIA structures, the total conductance_ i g increased even
for high frcfoBRRYES: FHE LHURY cHRUTELOREESbarhe bF nkPRadEyaret tHer by

i ncreasi ng ttieei otessoveecseat ibhs B20orahdelpat erespaeciveildth WL by
utilizing additional interconnects. If use were made exclusively of
interconnects routed in a parallel fashion, then wdening the conductive

| i ne woul d nBh¢ onyabelavaf ainpesconpecesf oft Hiarting oforgendugive in
time from whigch (he1RERRIT ahien deidtdicd NeoCWifMes 08 aggpupt ;1 0f the
skin effect or the proximty effect, is |Less than_half the Interconnect

wi dth of thelihtefdonR¥ct £1§ n FWRPEHNdBEL | W¥ailadleE dearabihamt don

sinmul ations Waydrsfieldwesl cbf abkQRpPePIRANE LOPbsEMDINI 8o Tdes fM@ANS t hat
| ow i npedance _connectin conggctive | i nes_can be tbuiIt en fﬁg hi gh
frequenci es, ?e¥%%?n?%€?f hatict SACESPECE g56& " P oxi Tt o’ es with
the total vwekédssdryheHowrdceat i vehéraearg0 Novxenbeteg@@bed 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 1in a parallel fashion, then
widening the conductive line would no 1longer 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 1lines 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 dainms: 1. An integrated interconnect arrangenment conprising: at

| east three interconnects electrically connected in parallel, an

el ectrical insulating material arranged between the interconnects, at

-l east two crossover sections arranged at different | oGgatgQRsSHEN HbE

| ongi tudi nal axis of the interconnect aprangenent, interconnects of the
interconnectcigggngenent crossing over one another at said crossover .
sections, at 1'8aSt three sections of the interconnect arrangenent that lie
outside the crossover sections arranged at different |ocations on the

| ongi tudi nal ; axi ﬁnOEnEESrEEEQT gHEQ‘EEBnﬁéE@”%F_‘EH em@ﬁEth%?EEQHB‘?Ct bei ng

arranged the sane | engt outside other iInterconnects at at [east one of
said at |east thRBe sé@dBns. Phrahe i ANECESAREECESr r angbeerfi@aLl EY ai med

inclaim 1, cwhgeetBaqt hg patgrgcemnects are lined up in one plane
transversely with respect to the lo %%Ludinal direction of_t

he
i nt er connect arr aftfefMeRt S8 d&m S FGSs RAd=T t3grnges Jeween

i nt erconnect ther angepreohnastelainmed in claiml or 2, wherein the

i nter connect s are.prranged ing, MELALLLgali on lgyer betvgen adf acent
crossover sections. 4. The intercOonnect arrangement as ¢l al in ¢laim
3, wherein, diffasentoskonaricest icon, thae dngheudinal eastist hpée the
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at least three sections of the interconnect
arrangement that 1lie outside the c¢rossover sections
arranged at different 1locations on the 1longitudinal
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 clained in any of clains 3 to 5,
wherein, the other interconnects are arranged in one or nore further
metallization layers. 7. The interconnect arrangenment as clained in claim
-4, wherein the other interconnects are arranged in a diyff&f&ptr Gighgcti on
at a crossover section than outside thegcrossover section. 8. The

i nterconnect arrangenent as clainmed in one of the preceding clains,
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as claimed ip;ghglm, 8to""f‘§reidheraetin9”etﬁé° & SRELQBARG Nt L EONNECT
is arranged I'n a contact hole transveérsely with respect to the other

i nt er connect 3rrapgedheprePnet At wokeaurthgremptatéigplyoneadyess-far as a
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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 lie 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 arrangenent as clainmed in one of the
preceding clainms to conduct a current wth a frequency of greater than one
gi gahertz or greater than 50 gigahertz or greater than 500 gigahertz. 15.
The interconnect arrangenent as claimed in one of the preeRdbogd ehai s,
wherein the |largest lateral dinension p§ an interconnect is |ess than 10
m crometers or |less than five mcroneters, and/or the |ength of the
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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 1largest lateral
dimension of an interconnect is less than 10
micrometers or less than five micrometers,

and/or the length of the interconnect arrangement is

less than ten millimeters or less than one millimeter.

l6. 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.



