2 Novenmber 2006 - 1 Description [LEEEErErrrrrrrrerrrrrrerrrrererrrrentd
**166166* I ntegrated interconnect arrangenent :
Lrrerererrerererrerererrerererrrrerrrrrr - *000002*  The invention rel ates
.to an integrated interconnect arrangenment. The intercopangsatemBéF 33g€NMENL
connects e.g. conponents of an integratied circuit arrangenent or is
itself a constituent part of an integrated conponent. From an integrated
arrangenent, individual conponents cannot be separated QMMMWHWWMWWﬂmher
mechani cal | yDegerhpttodestroyi ng t he conponents. The thr of
integrated circuit arrangenents are: - nonolithic circuit arnrgagenents, in
whi ch conponents are also arranged in a sem conductor t s a
carrier. Lay@PtegTrRfprh dREBEFPBREFR AKFERIERLRtfi I ns are mmuummmmm@mm
insulating carrier. Adistinction is nade between thin-filmanpg,:hick-film
circuits. - brid circuits, ich are a conbination of the aforenentioned
circuit typesCLayRYSRPHPT cdis o Tt ﬁ(?dsagnle‘é?%Fabﬁgt eI N RAHOYs  are
used, inter akirangasehabr That iion erechmegite s franganeragradratk ety angenent s
Exanpl es of | [ Licati . re,. -.sare rinting in the case
of R ok- 111 7oMpEnBRE S ' 8 sMELRRHEA B L APLRLGBHERD, G IF Vapor
Deposi tion) drseh& RvPonethbuepPhpsktabfvapointpapatedi oapppnenhe case of
nmonolithic circuit arrangenents and thin-filmcircuits. Exanples of |ayer
patterning nmethods are: |ithographic nethods, or etching nethods. The
interconnectFBPmaﬁ“?nﬂ@F@SﬁﬁE@gzﬁ?%ﬁﬁﬁﬁﬂﬁﬂtha%nQﬁVEdN69eﬁ&%P%HﬁﬁFs

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 in the <case of thick-film
technology, or

- sputtering, the CVD method (Chemical Vapor
Deposition) or the PVD method (Physical Vapor
Deposition) 1in the case of monolithic circuit

arrangements and thin-film circuits.
Examples of layer patterning methods are:
- lithographic methods, or

- etching methods.

The interconnect of an interconnect arrangement has an
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The object 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 1in the
cénductor 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



section increased the effective resistance of the conductor. If currents
"having an identical or opposite direction flow in adjacent conductors,
then a current displacenment toward the edge of the conductor arrangenent
.or toward the center of the conductor arrangenent occuhSydnaddihhben to
the skin effect on account of the alteration of the magnetic fields. The
hi gh-frequency resi stance of the rel evant conductors is thereby increased
agai n. Moreover, the invention is based on the consideration that the
current peneteation deéptireastd t lthecordifetiadrive f aresiatrgriae f ovf coplper, i s
greater than_pwg. pigroneters below a frequency of one gigahertz. This
means that in  the case of the structures that have usual ly been wutilized
heretofore with structure widths of approximately two mcronmeters or |ess,

the two phepgnena /@iHd onedi e Bat haua feLONstdyldA td i Hepceon pover
| osses. Fbmevgr, if it is desired to transmt signals in the frqggency
range of, foF C¥xanpPe, 683G Tiher ORI CTG gahdMSF a TonsFHerEbfe rise
in the |line d¢spihasmencan bewasder tided eige ace@unt thé t heowdiid it

di spl acenent nechanisHE even kn the case of gtructure dinensiins of |less

than two m &FBREPEFE TS Whi e*RUARSCt TG of SPRTEr cBhnetts | FOPAFRITRI
whi ch i nt er sonasgesentseaaursspani @ddi tjamal tel thdoeskimt efifedticeon he

power | ossespesange Jehex n&ié‘!erai:ﬂ&ﬁr%‘%nn&?é ?T\%nEE?ci @i%rl%“.“e?l%%

arrangenent cannot contribute to the current oW on account of

current di sphagBnEreIHBRAXNESHE SFBREPORED EPPher Bt CIMBIRECES P r eady
expl ai ned, oph¥rkByt hacouhsed hghehnconnects. The interconnect arrangenent
according to the invention 2 Novenber 2006 4 therefore contains at |east
three interconnects

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 1less 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



el ectrically connected in parallel. An electrical insulating material is
"arranged between the interconnects. Mreover, the interconnect arrangenent
contains at |east two crossover sections arranged at different |ocations
.on the longitudinal axis of the interconnect arrangenesntyoJelb&r Gepnects of
the interconnect arrangenment crossing aver one another at said crossover
sections. By virtue of the nultiple crossover, the interconnects of the

i nt erconnect arrangenent can be arranged e.g. in the manner of a
transpositi ohherefeiksti ngonfaths tht | Aeestonnebrseabointetheonmentis udi nal
axis of the oiBLer¢ERNeEt ALANQYERNt, 14N Hhe mepner of, a%ahéé%ﬂéaaf' ng in
which the interconnects are arranged alternately over another 1 nterconnect
and under andPfetatiRber cAMHRE1IDY ogr é8si varirangethe dPREWEEBN ofthehe

| ongi t udi nal jaxkscehnkbesi NS ESHVEE! AHeANgARBREonAECti Mt dhd@neiey of an
i nt er weavi ng. OE accour]% gf tEe crossovers, the interconnects aasurre
different pSSPERORE @' hii2Bhe TR eFEGRREYE TarF gt 2TFRBISHUIZS pl e
crossover hadifherefhteclod¢draiorachon i hher coomectudiomdY | bdies &6 tdise current
flow even at inXSEXOHEQQt”e%%ﬂ{e%e e p°¥‘§§ L&]%&Sécté” particylar the
ohm c | osses, "are reduced by virtue of 'the nu ?lp € Crossover. In one
devel opnent @Rtehecnpeer c@nrEIgsIadngeneasingc cyedi ngne o anleshiemveatt i on
the interconggeliscPbstBeeri BLEECQARECt arrangenent are |lined up in one

pl ane transversely with respect to the longitudinal direction of the

i nterconnect arrangenent outside the crossover sections. Interconnects
arranged in Bhi siwdyeCat bethe f @AGLt€pl &d cirbssoviel]| eHBMG e Yoride-t s

t wo- di nensi onal at.terni s of the_integrated techn that are
£ gh8
eli.

met hod | o
customarily @ THE ::-!rpﬁgnﬁﬁ%epggﬁﬁlgg{ngngaﬁage P AR AEF Dife Desie t he
ot her in onethet alanneat i off 2 Noweandwrs 2006 or5 twisting of all the

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 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



| ayer or el se one above the other in different netallization |layers. In a
‘next devel opnent, the interconnects are arranged in a netallization |ayer
bet ween adj acent crossover sections. The netallization |ayer |lies parallel
.to the min area of a sem conductor substrate on whi ch; hfl-pE8L2106s
conmponents are situated. The interconnegts Ilying in one netallization
| ayer are produced sinmultaneously i.e. by neans of the sane deposition and
patterning processes. In one devel opnent of the interconnect arrangenent
havi ng i nt er tapaect ori n edise nedrze | | aboven khger otdent hein crastbeeent
sections, onﬁetgggggggggﬁtlh?eggranged transversely with respect to all of
the other interconnects of the interconnect arrangement. The transverse
i nterconnect or the other interconnects are arranged in another

metal | i zati onnl ayefext t dbSeU.BFbﬁ\enlﬁQSSdl'hil eihPetabhheats ar@d ossLyRFegection
with just two HEtM|é§itlon er.s h&ﬁ transv rse interconnect Ilies
t

in the additiBnat Mt I&f@?r wERPYy 2EWBCEREI t TEREFOYDNt act
hol es are regeactédnsSi mhe mh&akmmu&uﬁonn&aygmlmléhepaegﬂaelokdrmh@ontact

hol es | eads %9 an @%ﬂltkgpal regéﬁgggﬁgﬁcgggresh%sgggxean(n{n3|?9% i cant

increase in Lhe tofal reslstance ere ar§ only two contact hol es per
crossover setitegrated amramowrerndey ehopnehittuatrd ot Abe iinterormreess|lie in

a different g iﬁ@t'(thﬂ dHeV“Pﬁgﬂ&ﬂlﬁ%a%&Qﬁﬁ0V§5ye%eCt5985 tﬁ%%a&%@&'de t he
crossover SEC%IOHS of exanple, the |longitudinal direction of the

|nterconnect51EH£E©%§°%F1Yhé Ero?¥0W§Pn§th|&ﬁqﬁ%%HQ)ﬂqRP%QEﬁﬁﬁan%

magni t ude i npacseeihgcpdbeeskesn. The direction of the |ongitudinal 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 changeneén devettpoentndof hetlmmgnintuelecoinedie 2aiNoveydresnt2006 -
6 having 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



change in direction remaining the sane. Wiat is 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;offi@kber 2006

i nterconnects. Overall, as a result of- g¢his arrangenent, the width of the
i nterconnect arrangenent is determned only by the width of the

i nterconnects and the width of the insulations between the interconnects.
However, thecbahge inner chimmemtisrcanremddwihe athangedmen a Whdtf eremt way

at the Cr 0SSQURL ovBACHLON:ALE FLALE NALT Lo HeveloDIBRL, g ddit ef gonnect s

ar e arrange ferent net ['1zation ayers out side the crossover
sections. ByoR&§ebf i8xdhs Creseovent seebhpRet Shej offwetaivees hel®t her in

the normal dbr %%)ta'dén it §8sSpeGl ikega H?‘Jll theall Qﬁt@frc@nné@m qapuct or
substrate of _t e |ntt§?rated circuit arrangenent virtue of this

measure, it }g pdSsiBie TS ErYehgaeEhiorn éﬁ&&ﬁﬁé@?&yw“f% T ar ea
requi renent wot lthegaittietro ifeestohmeet of heradan casduct eesalbstsft e.

Mor eover, it h posy altr}e?eetmoel}tachl ExE awqgﬁql caggm ttlh]ve dergé)%_pl i nrgeggt ween

the intercoffects o €r connéct arrangenent everopnent
havi ng i nt er sosnaRgenenh di$f aledmrninsdal bt i byl |tHhyer yidgh t b€ ctrh)%sover

sections, onﬁnte%sﬁﬁeeeectadds ld apgech | Bra chentiafdu 1! &dd aﬁ@&’#éé&" y
with respect to al he other interconnects. The cont act hol e

preferably IE§851&§eF§Pn&§CésfuﬁPW@WerweFQq|Q£ﬂﬁ§yi4%ﬁﬁﬁ°nq%F§ﬁmFan

devel opment ha¥bngpd herrahgegonnecd Hedfepehbe wagondectheol erdssmeaer sel y
Wi th respect to the other interconnects, the interconnects of the

i nt er connect SS&FF8 8Rgenent, in the crossover sections, are in each case |ed
fromone netallization layer into a 2 Novenber 2006 7

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 crossover sections, are in each

case led from one metallization layer into a



respectively adjacent netallization |ayer, for exanple wuniformy into the
‘metallization |ayer laying closer to the substrate or into the

netal lization layer lying further away fromthe substrate. In another
.devel opnment, the interconnect arrangenment contains pregigflelpdM3o6£ OSSOVEr
sections. It is thereby possible to reduce the nunber of contact holes
within the interconnect arrangenent. The fabrication nethod is sinplified
and the power | osses decrease. In one refinenment, the two crossover
sections arereapeahgealﬁtadd@CBMU%ﬁQﬁallﬁgaQi@nhleyerheﬁqnEﬂxﬁmpkmt
arrangenment @Hﬁké%mi%’olhgbr qgeot‘nertgq_ﬂl%@&tlbbnoﬁaty}& 14y g%r@acér to

arrangenment. \Wat can be achieved by this measdre isth the current flow
i s distributBhe ([FHIHFAYE bernedRtPhd it Bretaitd@es iofdeparnaent }¥ivgd  t he

frequency, iferthdrpawhicBlen eMensabsveayehi gh frequencies, i.e. between
one gigahertz and 50 gigahertz or higher. In a next devel opnent of the
integrated interconnect arrangenent, all the crossover sections have
essential |y The sanhet r tetvelepndtter nahievel gt erconneut atamedrygerndre:

sections of Lhg AE‘ESVCg@@%ﬁ%elggatac:lgf”e?{oé%@&ei»' € QULSHAS the crogsover

sections also ave identical ructures anong one another Thi s
measur e si npthe¢rebyt hessabhed toorreduds i thaei nymbhs oifr cdntamt dmement

because, by waynhoh éﬁ%ﬂﬂﬁﬁ%eﬁﬁadbe%%ﬁkaB%Bh?E&%nkor PHE Cféﬁ%%&%% &gction
have to be defined. Identical patterns are utilized for all of the

crossover seBeFBRd. 1fnsimBLhEiededBRopRBNPOVEAChOFFESEr €6RKRERESI s arranged
the sanme | ength between other interconnects. Alternatively or
curul ati vel y,_each |nte£connect is_,arranged the same Ieﬁg%h at the edge of

the interconfec?™ar r ARGERERTEE TheE2® meallr e5F L3P He us 7 NVE
2006 - 8 easnaegeﬁaattheecuhuedtotsumanhedgnhubﬁunﬁqwIngexnmnnect

arrangement and at two thirds of the length of the
interconnect arrangement. What can be achieved by this
measure 1is that the current flow is distributed
uniformly between the interconnects independently of
the frequency, 1i.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 crossover sections
also have 1identical 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



all of the interconnects even at frequencies in the gigahertz range. In
-anot her devel opnent, the largest |ateral dinension of an interconnect
transversely with respect to the |Ilongitudinal direction of the
_interconnect arrangenment is less than ten mcroneters gryxdvessed Bapsfive

m croneters. Alternatively or cunulati-val y, the Iength of the interconnect
arrangenent is less than ten mllineters or less than one mllineters. As
a result, the area of application of the circuit arrangenent lies not
only in the enbukef ithatareze icprwenth ishi dkaesseytedf upidaral vt eves0

mcrometers Loyabout (hem i dBLEIneA S WRICALkLY MSRiheUlel $8 T¢nd he area

of nmonolithic ~circuits and thin-filmtechnol ogy. The invention
addi ti onal | y9ieprBeEEZt 52RE8- use of the interconnect arrangement as a coil
and also as signal routing to an antenna of a transmtting part or froman

antenna of a_receiving par The use as a coil affqrds he. advant age t hat
the qual 1ty FRCEBIOWIER RACESHPPRRAE ¢ RS af S9TRe JAGEFAY (SOTHis 9 a
resonant cirofii tan camttairciomgelcite toahsbeesabyverithi glespeet ato ftlesuenci es

in the gi gah?&{iéﬂ%&&?gal-rmrlé%%l%fnt £hBt §EQAINRGH AT AP e m ¢ part of

the signal rou an antenna or from an antenna per i nes
that have pr&®i odsby bddarentort ednigraneeerse Pashiless ndkadt sof e be

i ntegrated Imaer@ﬁ@tefgcumt@rﬁ%@%@q@t -or 188mL 4BESE1{T equRNCi &5gf the
circuit arrangenent, for exanple freduencies in the gigahertz range, occur

precisely in® heth&gi dRtEFCPRBESRt eRFAANGRTETE &5 ex&® aryhaspect™ t her e

is provided apllinéegrat ed ildRy mecénarmamgeﬂeaéreorrwsi H Ngesw@lt ) east
t hr ee |nterﬁanects el ectri aII con ed i.n araIIeI an elecfrical
es

i nsul ating mater faF*aPrangs Iatigin S ifertid DgogtLing

i nt erconnectspt only in the thick-film area, in which thlcknesses
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 c¢ircuit
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 is provided an
integrated interconnect arrangement comprising:

at least three interconnects electrically
connected in parallel,

an electrical insulating material arranged between



at | east two crossover sections arranged at different |ocations on the
‘longi tudi nal axis of the interconnect arrangenent, interconnects of the

i nterconnect arrangenent crossing over one another at said crossover
.sections, at |east three sections of the interconnect argaRassen.that lie
outside the crossover sections arranged at different |ocations on the

| ongi tudi nal _, axi,s,_of the interconnect arrangenent, each interconnect being
arr anged thetgﬁnéanﬁﬁPﬁneﬁgFSide other interconnects at at |east one of
said at |east thaee dectstonstidevetopseovsrof seke iiomsentdmrarayesd exat ai ned

bel ow wi th E?E?E?Qﬁ@ tf’oéﬁ'@i@ﬁgo?}f"‘”){h@g Péﬁéﬂtf@&iné whiiGh: JFi gure 1
shows a plan Viéw of an integrated condlctTve  Tine whosé intérconnects are
arranged i n éneergenakFtzat iarrdngamesut si dentepvssprestssectdfons, t gure 2

shows a Cr05%n§69€bﬁﬂekhrQﬂg%ﬂﬁghéﬂﬁeGEéégﬁn CRRAuct bye ldmprleroméigure
1, Figure 3 shows a plan view of an |ntegrate3 conductive |ine whose

i nt er connect §23feCEPFSRYET PRCTLRPEe netal lization |ayers outside crossover
sections, and Fi gdee 4eshaws threossseecions t bfougthd heintd egbmtest

d i [ f fl . Fi 1. I i f i d
conductive TLpeslBRBLOUES Fartch vty PLatatbauol st Lahgorate

integrated cemtangede &tnedilfeomai neodariems i wner tbanetesgiBidimal B3
eleCtr'Callya§QQn8@t€ﬁe'@nt@?&éhk@bt'Qr§99%§&éhg? sections 14 and 16.
an

Arranged between the connection sections 16 are, in the 2 Novenber
2006 10 fol | owi AECHr dettergriumRrsebeing BEraaadbstboesagect lopgtpo, a

central sectb@Bs2de dthle@sSMRITERfiiddy 24 and 2Basendneedfl Whikd.atn the

end sections_18 and. 26 and al . so
least 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 c¢rossover

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 1interconnects 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 1line 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, 1in the



in the central section 22, the interconnects LBl to LB3 are arranged
"parallel to one another in an upper netallization |ayer 50, also see
figure 2. The crossover section 20 contains contact hole regions 28 and
.30, at the bottom of which a respective section 32 of theJeRb&r cepiect LBl
ends. The section 32 is at right anglesoto a |ongitudinal axis 34 of the

conductive | 12. bel QW t he |nte onne LS L and L.B3 0
metal lizati oirfl fayvé%n%m an() See” gure% 7.4 it?s 't Hei rrBo Her Vera é &?Jh cont act

hol e regi ons228 andeeﬁraiespecupmew ady mmssa@wtaror@crtflqrheﬂ retret camnect
LBl that ligphnsLhe;BRt 3kl 23] 1L | &Y8T sl 1LHE $8CHNANS Ofand NE1so

i nterconnect LBl1l, proceeding fromthe end section 18 and fromthe central

section 22, %’ésbb@tF?@F?jalt 8BEFLRE 27 +a thed gartsrgramnaatimdBy dvrrkB he

contact _hol &ré ega@fléné@daﬂﬁaﬁglléllt heo Cr @88 0OVehiot 8k ONin Wi € dhiser
| ongi t udi nal _di I’fftl on, of # e mégr connects %Bl to LB3 corresponds to the

direction of "EhaliiHAGLPUAF A¥f axPs 345PnSERel LAY Settions 18, 26 and in

the central section 22, the interconnects LB2 and LB3 are arranged

obl i quel y Wh»'?ere§ggg;vggxgs%%tg%ggi%@dggﬂmﬁé' Scffadt aLanole; of, et veen

20 and 60 degr ées egrees, Int e crossover section 20.
The angl e i38dandnsitened suth hakltomsebnwhieh ehedsmautive sedieier ossover

section 20, theckesuld iStdr&Ghsety a1 ehiset B thect DbRr ennect,L B2 and
of the interconnect LBS, respectlvely, .of the wdth of an |nt er connect

plus a di st&hIBEA BEGAESn dF ac®nt loRgdtachingdt s 26F acébunf ofthee

of fset, the toheneoineclihBl 1Carbdladke tifei Antbecofifbttal Lyectdren 223t he
position which th%fl nterconngfh%%LBS has in t e en sect i 02; 18. T

crossover set®i8n S49% Pare tb?%ci?é’le it he SRafige
crossover sebti bhe20. of\hercmndactthmleoﬂtabt/ehbée 26Q6ons 2B area‘glmls 36

and 38 are s{tug %gﬁie{'ré‘ﬂzheaéjrc&)i%o\é‘ércti%ﬁtsi 09r %he ' BRcERBLARLROIGg POt OM

of said contact e , _ ,
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



regions ending at a section 40 of the interconnect LB2. 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 netallization layer 50. In the crossoyef.vese&t hehs 24, the

i nterconnects LBl and LB3 are arranged 1parallel to one another but

obliquely with resgeg% t e _lLongi.tudinal .axi.s 34 at an_angl e .of about 30
h

0 I
degr ees such*tHar™ i RS égnﬁ%& BHafRd ke tsrlentce]:rocsosn%"éec]f eEff.t,lon
respectivel y24ar etbéf sebnbgctan hoht erkbonrent of dtdanidd dyntdet dilsdbace A
bet ween adj L LN copnect s. f rg%o d 1.
[ nterconnectggﬁg%n%o%ﬁggﬂgi g?a?his'e%\?téﬁgglyqr?e?rﬁ of t r%aﬂér)%uﬁrhégé%fll']%%é
i nt er connect SheBeecsioB3 4Usiserfl diidhd FIEPYt RoLither len@ldinkti on

18, a lengthak2sofisthencepheal s@pbirond?2 @ aoheREth Hol Of rddirond
section 26 are identical, .so that eachtJ %erc.onnect LB1 to LB3 chgi
bet ween the 25EhEFLiRLEPEoRYeSESTERTS QL BRS e TASF arrRnd' P sdtti on 18

and in the cghéraln seaki ane22]11£spbet | Uaher B8Y.wdyh othexarngdssotdre
i nterconnect LB3.lies between. he interc t B nd LB2. onlv_in the
ecgl 34 %ﬁ% 1née co%ﬁ %%%ggﬁgng?gt%g% rﬁﬁéé{Z

central secfron 22. “I'n the exenpl ar % Ieanrget h% and
L3 are 100 nperahiedr $a rorachnobber Byt comtigstly t Wethr osspest seetions

20 and 24 areplesgondeapRg: fi s of3said | eRgt Bng@ed- ok enapb Gt OBy er's.
Wdths Bl, B2 and B3 of the interconnects LBl1, LB2 and__LB3 respectively,

are identicafePReERe @WFhsecthdhs the J@takronnadte ckBlraléectihm 22,
respectivel yintercofixagpl e 1mig medspmiteiivelAn, | Ngpd at befsdiest 3ce #h
bet veen ) seept LLeLemectyy[Bh Lo, K 130 Sy BLSometer G grample
w dt hs Bl tedB3cand imteecbheectsul ati on distance A 1.e. four
m cronmeters in the exenplary enbodi nent. 2 Novenber 2006 12
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 léngth L3 of the end section 26 are identical,
so that each interconnect LBl to LB3 lies between the
other interconnects LB1 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 lengths
Ll, L2 and L3 are 100 micfometers in each case. By
contrast, the crossover sections 20 and 24 are 1less
than one-fifth of said length, e.g. ten micrometers.

Widths B1l, B2 and B3 of the interconnects LB1, 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 LB1 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.



A system 42 of coordinates which is assigned to the circuit arrangenent 10
-exhibits an x axis 44, which lies in the plane of the draw ng and
corresponds to the direction of the longitudinal axis 34, a y axis 46,
.which lies at right angles with respect to the x axis 44yxdfeubbe 2pbane of
the drawng, and a z axis 48 pointing ip the direction of the normal to
the plane of the drawing. Figure 1 also shows the position of a cross
section |, which intersects the conductive line 12 in the x-z plane. The
Cross secti oA Isysttesr séet of heoordiontesnedhi¢iBl iisn adeianed séct i owe 18, t he

I nt er connect .1 Bz, p tah;er hdle S%t | On 7101 804 drhex 1AL capnecipif3 in the

end section 26 Fi gure ows the cross section | through the conductive
line 12. An thﬁlaﬂlﬁ&el@9@Pe4@ﬂf¥hﬁt4Eﬁ%&PQﬂﬂﬂéa??ﬁ??ﬁﬁﬁﬁ S ne? afr¢ zat i on

| ayer 50 al rgag¥cieBhi Aredewet mdr@jﬂwpﬁaltaxflisguw la Ap iaRSW adéng | ayer
52 is arrangeg,b tween the ugﬁ aII|za ion Ia er 50 agy t he | pwer
metal | i zati off Fﬁge 1§58 nh Th Fa?Pﬁ CPayBt 56 TP %?tﬁaté ®péf oW the | over

metal | i zatl on4l ayer tie Alswr odndubeordsabshgat earahd,a | 2 appispréat e,

furt her gellbé?’ﬁlhognl e’ 1138 A1dy %S:“'tfi{é r}%].ln%.ertf%a{fe S%}[‘Qﬂgé“'aés?d by

dots in figu per Fetal 11 24t i on Ing | ayer
52, the net athezailrwnq; ay@rl%ure ahd alkgo | I$§]@|W§t i hbel BrFiGPMaeE, an this

order, thickpesses ddbrilR P3 %dcmlﬂ@émwekme ldbndte i@xenpiRey
enbodlnent t he t hi cknesses tﬂ and D3 are identjcal_anpd are 0.5

mcroneter, £8ér1BxiRFl & 2 RlERE - HhsmH %Fe?ﬁfbtd’i%ﬁ 1‘?%@?%?‘6%@%%% D2
and D4 of th@ntbﬂ&dhﬂébﬁg | Bper aie altiee | destid calkeaftdoar e oBe ntigeoneter,

for exanpl e. her _exe enbodl nts o circuit ment 10 use
more than thtB eFﬁ?EPS%Eni%%% nb%?ngfa oSSVt %%% gﬁs ?%%n
i ncreases coinespondnagktyLBByig NheeahdrSE©©60n136

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 656 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



way of exanple, four interconnects would result in 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 |iBeysktabed B8os

i ntegrated conductive line 112 cont ai Asi3three interconnects LBa to LBc

electrically LSonne teéjxarﬁ eoara],:lo |ln a %onn%c |on se t.ion 11f at. t he
| eft- hand efidYof °t he™ BTt i v&1h nd™E2 SRRESt5a gctf’%ﬁ téecjtl on (not

i Il ustrated) threthecobthervemd skcthienscondigotees | i rtéle];d.e? dne ngabed ween
the connectigp,  §e¢t| Onér}&é?éﬂgml@ arﬁaviﬂ?t he fQ}Low ngorder, . gn end

section 118, a crossover section 120, a cent section 122, a crossover
section 124 aRBexRoBRECE8ection 126. Wthin the end section 118, 126 and
within the central section 122, the interconnects LBa to LBc | i e one above

the other in_three gaeta li zati on Ia ers 202f 206 a 210 in the djrection
of the normaF188T8 senfl8Kiuc oPl aE‘ub‘éJt‘?"étQ of3% hén =0l Fdarcr'lalfﬁé#ent 110,
see also figurendemédntoriiogl yontapnieg3 ahl ushtedested| ycdiduct 2epect i ve

upper i nt er gty | - e L DRCEALOLEANNEGLy, LB, ] M ihe 40 seGlion, 418, the

i nt er connect in“the "cen sectlon e [ nterconnec
t he end sect:hl;ﬁe1261tellr¢qrh@<ﬁ:rﬂ)sbb&ert05eblﬁ¢ orletgricaldye cdmreotfed he

conductive |ipepblaihhare; s a hypass: a&¢t LeBr1af qf14 tQ@ ieRler copnect LB,
sai d bypass sectlonlyln%plnthe nmetal i zati on | aye . Wth the aid of

the bypass B&@&efi 6RI156, Thie crorcecdiifedtineny 1% "’F‘é%l a&asﬁt %Pfé%ﬁﬁ%’e‘?n hol e

][egi on 220, %temgns emﬁ&_ ai Ilﬁlhstﬂrddw&)f d%ﬁ:al |thegeb@We\iv1 tangefefengget 0
igure 4. Situated on t ot he I de _of. t he nducti v ine 112 is a
A3 143 SRS o e

bypass secti SRRTBSCBY St h& 1Pt erdbnne 108e. PARYSS N\ erCTPYRTE LR 4

sections 114 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 circuit arrangement 110, see also
figure 4. Accordingly, figure 3 illustrates only the
respective upper interconnects, 1i.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 1is 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



bypass section 152 lies in the netallization |ayer 210. Wth the aid of

-t he bypass section 152, the interconnect LBc is |ed past the contact hole
region 220. Moreover, contact hole regions 222, 224 and 226 that are
likewise illustrated in figure 4 are situated in the CLO$SQWEL, $SB6L1 ON
120. The crossover region 124 is patterngd-precisely in the sanme way as

the crossovey region 120. | he .crossover regian 124, the interconnect
LBb 15 1 ed GBWRIAPASPRE4ORCaRCadt SRolE: Ol diF THO AR (BT S 1 ror
detai | bel owwnthh rteHeer eadd t oof i gwhe 4. bfpbypasseseigini on1%80 ofthide

i nt erconnect . j sk de C uct, i i n 2

crossover seé#?%ﬁl:%gﬁefqg qfri%e !angatz% d}zgfg%nc&l@l%ye%é%%%&Tﬁg&%ypl;s %s}gcti on
160 |eads tR&a0%I ntMauasitReot CEREPAESt hHe cHRgaeRShE2E r egRdnand3(R2nd t hen
back to the tgagi tyd nalkaxise 13 @dttdreeq condegtiiye lai ng-cl12i (e ddpe ot her
side of the ,conductive line 112, a bxgass section 162 of the interconnect
LBa lies in tRetBFoSEBYEPVEECEFER12B412%he bypass section 162 lies in the
netal lization layer 210 and |eads the interconnect LBa past the contact

hol e region,230. . _The end sect.ion , . L he ntral, secti.on.122 and the end
cection 126 RBoeCRBRYEn BEoit il L5 BrEERshRn BEFCHRaY arhi s La, b
and Lc are idemei waly asndle ecBEOssdeenneegioni A20he Iexeri aryossdrosl ment .
The crossovepgseht hons 130k anded24oah8cehekly {1184 2MBLAwakHSt

m croneters, %% gorrpari'son Wi t;ﬂ tﬁeoﬁ%ncth o}). ltﬂe endggechlaplﬁis lllgéf:I 126
and of the cEARFaFtselkPli®n ragon &ifecttihpdl y 1sTheXpPhRéreEnnkRt S19Fx, LBb

and LBc havgewhdll hsp8BowBbvot Berdaspact iveel ¥iguechaaren i d¢£al and
are one mcroneter, far exanple, in the exenplary enbodinent. A system 172
of coor di nat BSCEXRILIER &h X SIS CEFFORRRGhy LT (HET Gy TR Sie T ect | on

134 of the thaduochduetliveelib?. 1A2y iaxithel Hrdd=sreat geqghiorarngdesi?
November 200@he 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, ILb and Lc,
respectively. The lengths La, Lb and L¢ 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 in the 1longitudinal direction 134 of the

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



- 15 tothe x axis 174. Az axis 180 points in the direction of the
-normal to the plane of the drawing or in the direction of the nornmal to
the main area of a sem conductor substrate of the circuit arrangenent 110.
_Figure 3 depicts the position of a cross section I, wWiighddbges sohsthe x-z
pl ane and intersects all of the inteccpgnects LBa to LBc in the end
section 118, centr segtion 122 din the gnd_sec ion 126

respectlvelytoFFéﬁr§ ﬁxéﬁo hé &S FPINCS HD UG t AT S CohRict i ve
line 112. Figfirehe i hdbusal attes, tlie oplahe twp the airsaemrcg)ndnctlmr shidstrat e

(not |IIustr35§g)&Eg§n HE%UI Qtﬂelngl 1S 209 tgﬁerre I %@reazozo an,

insul ating |ayer 06 an tnsulati ng layer 208, the
metal | ayer sewicandurheyl épbﬁgraayeuofzﬁne £iretwit | axangamenhdl Ho-

insulating | ayghr21l6 dJbsiéosulabl Nl ayess 880,a 2080552 ctabh angl, 216
contain silicon diogxide for exanple as i nsul ati materi al.. The net al

| ayer 202, Halcpnéﬁleaqt iy ’F%‘?e?‘ 30P1a% affé‘ﬂaFnF%’y”ﬁ?CEEGF‘ltlhé’f i "%l ating
| ayer 208, tlnﬁtaet:ahnéayerm&otot hch iims wWhat ig Isae,tﬁ:rlo'blzlm,d imetet al
| ayer 214 haye this, order Ehl sses and DI I,

respecti vel ycei?’HE E'hl ERAE4S8s D8 and%ﬁ o%n(fhesecn%% | 552ts are

i denti cal andeapecclﬁeﬂwcrorreter, for exarrpl e. The thi cknesses D6, D8 and
D10 of the insulating layers are |ikew se identical and are one

m cronmeter, for exanple. In the end section 118, in the central section 122
and in the BhgUBBct FonSDOES t hbecordR@s veqqtien 1 hasthroyghit htive

resulting freshéihetaddi thae afat heiglireknessias:st@udes D rdm ech@ l‘!\bﬁlt h W
of 3.5 mcroneters in the xegrl)rl ar errbodl mené.éqln the crosso regi on
S

120 and in th8 cPosSEPECOPEYCE bslratsnt r Y \/e #ne 112
has a w dt h iM&ul asiihyi ngldyeam addot,l oncld t hethli ckiwgses DBH2t,0 an

insulating - layer 204, the metal layer 206, an
insulating layer 208, the metal layer 210, an
insulating layer 212, a metal layer 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 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 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 likewise identical and are one

micrometer, for example.

In the end section 118, 1in 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



2 Novenber 2006 - 16 D11, i.e. a wwdth W2 of six mcroneters in the
-exenpl ary enbodi nent. I n other exenplary enbodi nents, the bypass sections

150 to 162 lie on the sane side of the conductive line 112. Moreover, the
lower interconnect can be led upward in the crossover seglj<RBs 136 and

124, respectively. The nunber of intercognects of the type of conductive

l'ine explainsg%mﬁth reference grf%&yre 3and 4is limted b e nunber

of avail abl e“métal ti-Zati 8n ¥ g& y d?{eﬂﬁﬁﬁ??eq%rﬁs‘ﬁﬁ fe to

use four inEeemphaeytembbdneenCrossover sections then being necessary.

However, there are also integrated circuit arrangenents having six or

ei ght netalllzatlon | ayers, so that the nunber of interconnects can be

i ncreased fﬁptﬁéherT@X§@W#§FYZ@mQQd%mﬁﬂtﬂuaQhﬁﬂhﬁ?%ﬁﬁiﬁ?ﬁﬁloﬁ% 1pe

exenpl ary enbgdhgBntse dnt el a addid igalhe r&&l&léﬂ\fﬁﬁé alises1 85, a
result of the contact éﬁle or VIA structures, the tot conductance is

i ncreased evERTSPYFThi %r%ﬁﬁ%ﬁcFBEer?ﬁﬁnFSFaFaﬁbHﬁﬁc?3ﬁc€9¥%¥qx%n

i ncreased fuchbetrbysbnereascBfohbelbnt endonnect rasgebtiBedyy .t he
interconnect width WL by utilizing additional interconnects. If use were
made exclusively of interconnects routed in a parallel fashion, then

wi deni ng t heTbendwotbiere ¢f nénteukdnnectengdr thwetupepedi t¢omdedf oe
starting fromphe 439¢1rglﬂéatwehf rmey@n@ the ﬂﬂ&ﬂf—‘}é@t boraﬁi&pt;h pi the

current, on account ~ of the skin effect or the proximty effect, is |less

than hal f t héimAtefcomYectth® dt AuBPer heOfnt @vedidédies Metahbi zdhtRRet i ve

l'i ne. Electrmdyeaetceylnayu@@nexembmejlﬁﬂch§ab§§£@blenter@@éﬂ&b@@nflrm
this. This neapns that gomflngedance connectln gnductlv I|n s can be

bui I't even foP RFGRPPPEHTenct eeor¢Fﬁ§F%ﬂ%ﬁr = Ydd
appr oxi mat i oneseakasyw tHoweheer t othérwi dive odlsde 1m|e¢uratt|ede d:1nmit

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.



2 Novenber

-conpri sing:

par al | el

2006 17 dains: 1. An integrated interconnect arrangenent

at least three interconnects electrically connected in
an electrical insulating nmaterial arranged between the
.interconnects, at |east two crossover sections arranged,atoveflbdd ebgat

| ocations on the longitudinal axis of-the -interconnect arrangenent,
|nterconnectélof the interconnect arrangenment crossing over one another
sai d cr ossover secflons at |l east three sections of the interconnect
arrangenent that lie outside the crossover sections arranged at different

locations on;the Aﬂ”%gﬁgfﬁ%ﬁe%ér%nh@@t' QE%HQQB@HE abhARISIEL .

i nt er connect be|ng ar

at | east one of saFd atledstast ERFeR sedfitexsonpectie | leclorireeily
ar r angenent ggnﬁéatgadlhnpgkalméll wherein the interconnects are |lined up

in one plane transvertsel h.respect. to the l.ongitudinal_ direction of
Lhe Tt o comnect Gy ShagkEEaunieral ot mategarl Latann bafvast

|nterconnecttherangeﬂeohnastslalned inclaiml or 2, wherein the

i nterconnects are @rrig%$q |Q. qg}gé£ gg%logecéggrsbetmq:Iﬁg%iacgpt

intctlam

crossover
3, wherein,

sectlons Re i nterconnec al rangenegn
difbarent oskmatriangt ioon, thae kﬁngi@@cnal eastist hpée the

| nter connect gat5-gphaged ¢ LARSReHRINE W € Ninf 85066k £0s t hE Bt hercpe

i nt er connects. . he 1 nt erconnect arrangenent as clained in claim 4,

each

wherein, t heWF%ﬁ%%P@%Fy asﬁr@é}gg?étfritnt‘é%%ﬁh%%t QVET FPRANGEPtHFTa 3ur t her
netalIizatloaaiayefosao&byeabet183Q6

at least three sections of the interconnect
arrangement that 1lie outside the crossover 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.

at

sane | ength outside other nterc nnects at



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

netal lization layers. 7. The interconnect arrangenent as clainmed in claim
.4, wherein the other interconnects are arranged in a dif§seeRir Gopection
at a crossover section than outside theggcrossover 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 6crostheeinsecticonsctl2@;ratEmerd. d$eclaiwvedonnectnyarsfangenent

as claimed ipyghakms Beouher elpe 2l ONCRLOSAANE! SBELYABRARELENEEEONNECT
is arranged In a contact hole transvérsely wth reSpect to the other

i nt er connect 3rraRgedhérePRet AE Boheaturthgrempral digpFjoneddgess-far as a
further netallization layer. 10. The interconnect arrangenent as cl ained

inclaim 9, mherehn the interconnects in a crossover sectiqgn are .led in
each case from one et AYSEATGTY aFEF2PAEBSRE ASspeti ety 184
metal | i zati oa, | ayereill. tHEe dthiear cOntettonni¢ angeniial asrahgeédedn naone of

t he preceding. i lerein _the_interconnect arrangenent contains only
t wo crossoveglgggf?%%s%@r F%ﬁonpﬁgf8r§%ﬁfﬁ?ﬁ§ﬁn5?ﬁ%§ {E%f%uﬁﬁkﬁiéghirds
of the |engtheofrohsoivareseohhent 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 interBonnethe APLEHGORBRCTt RErINGETHItsie thaleedsdavameserti ons

are patterngHel deréde@iny. AdNuenbehe2@le tHe 13ntdheohnéetsoniest
arrangenent as, ¢l aL0ed. 9 e (S LI PEENL NG, ©h 218, WIRISIAL Cach
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.



arranged the sane | ength between other interconnects. 14. The use of the
-interconnect arrangenent as clainmed in one of the preceding clains to
conduct a current wth a frequency of greater than one gigahertz or
_greater than 50 gigahertz or greater than 500 gi gahert 2.y k2abdP @006

i nt erconnect arrangenent as clainmed in pge-of the preceding clains,
wherein the |argest lateral dinension of an interconnect is |less than 10
m cronmeters or less than five mcroneters, and/or the length of the

i nt er connect 13rr affjenemteirsonness tdharargamant | asetérsmed liesorichanf one
milimeter. (8. [be-LAiRLCODNSShsar I QRIROBA 8Sch! al HBLy i A08: Of ;¢ t he
precedi ng clalins, wherein“the I nterconnect arrangenment 1s a constituent
part of an iAFEgREEEdthE| FRUPt L8PPARgRRENESBORERPRI ABLETRANPEBEPCi ty of

el ectroni c conponents in a sem conductor substrate. 17. The use of an

i nt erconnect _arrapngenent a laimed in one of the preceding cJajns_as a
coi | having ?i%’ iﬂgﬁcflﬁﬁcé’%r %ﬁi‘ﬁ St F GRS Y l?r?%’far_’lé)ﬁ‘?f'd“ofa% ‘E;Jr‘?ifﬁﬁ‘il |
arrangenent, ianddriy a§ Silgnabreeetliing todl@imantennesowducdt tr anstirdrit ng part

or as signalwggﬂtigg Egéﬁﬂéghfwné¥”“%ré§£é% r%%gkyiggepaéigahertz 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 lateral

dimension of an interconnect is less than 10
micrometers or less than five micrometers,
and/or the 1length 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.



