; e3eLLd>. 6dTu_ Method for fabricating mcrostructures and arrangenent of

m crostructures I l,on lies in the field of sem conductor 5

t echnol ogy and mg‘n@’mﬂﬁmmﬁl@w nmet hod for fabricating mcrostructures.
"Advanci ng scal i ated circuits and the associated mniaturization
and i ncreasing conplé@2ty of 10 the stryctures contained in the integrated
circuits entail a nultiplicity of problens. Thus, by way of exanple, the
'“terconne&%th%ﬁ'%E%“%SErQ%a Eﬁg'B9b¥bge§hckEE8ECQBQG%E§a%%EHEHttQ% wring
pl anes 15 1'ncreasé. The capacitrve coupling between the Interconnects

i ncreases atictbetgapeutrese. Associated with this is an unfavorable rise in
the RC tinme constants, which lead to rising signal propagation tines,
decreasing limting frequencies, high power |oss densities and 20 crosstal k

effects. Thect eghah¢abnl htesatur enal $9.3H0URS skhesenpnekbens under the term
"wWwiring crisis". In this respect, see, in particular, the technical

articl es byewhmolpahr and| peéptennéet aSpalkhng foThdaReakakinvter to High

Per f or mance , L, 5, 241 - 244; 25 S. Oh and K. Chang, "2001 Needs
for NUIti-%égggsF%PSEE%%%éct Technol ogy", Circuits & Devices, 1995, 16 20;
T.H N ng, "0.1 um Technol ogy and BEOL", Mat. Res. Soc. Synp. Proc. Vol.
427, 1996, 17 - 21; and _ 30 K Yanmashita & S. Odanaka, "Interconnect Scaling
Scenari o uSPYGRSieNi FCEeVBL PAt dREEAREELINGdEr It8yARY BROVLSI Technol ogy

Di gest of TechpiigalkPaRSAStut994 183 ané4inpreaéi%g éoRB&EQEEyPEleem
associated with mniaturization can be examned in"the proximty effects of

| i t hogk@phyhEe sgrud8use82todt4)ingnd iet chiengnteghatkedgyircnitiseehtail
fabrication of intggra%ed %ircuhés these effects lead to structural
resul ts whitcHUdevPars fromt RE8ESI Ped structures prescribed on the

|'i thography mask. In order to reduce or elimnate the proximty effects, it
IS necessary to resort to corrections (for exanple |ayout changes, 10 US

6, 083, 275) Tol1Sev®Y MAYr €dsiCHGredRpl ket yNtPEECBRREEt 88508568 &Fe based

?th he factpthatqiindiankdual, BLACERS SLERT Al REO¥eLALl, BaLLeLning process
posure, devel opnment, plasma etchings, chem cal nmechani cal poli shing,
etc.) U@peﬁ@cm@aShe Toealcaprcuctivealcobplohar detteriest itbef eat ures (packi ng
$ﬁ25' ty, di;shances LRl 393Nt SLUEHY €3S enhe! A4 2998 R3]k ons) -
this is an unfavorable rise in the RC time constants,
which lead to rising signal propagation times, decreasing
limiting frequencies, high power loss densities and
20 crosstalk effects. The technical literature also groups
these problems under the term "wiring crisis". In this
respect, see, in particular, the technical articles by
M.T. Bohr, "Interconnect Scaling - The Real Limiter to
High Performance ULSI", IEDM 95, 241 - 244;
25 S, Oh and K. Chang, "2001 Needs for Multi-Level
Interconnect Technology", Circuits & Devices, 1995, 16 -
20;
T.H. Ning, "0.1 um Technology and BEOL", Mat. Res. Soc.
Symp. Proc. Vol. 427, 1996, 17 - 21; and
30 K. Yamashita & S. Odanaka, "Interconnect Scaling Scenario

using a Chip Level Interconnect Model", Symp. On VLSI
Technology Digest of Technical Papers, 1997, 53 - 54.
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required | ayout changes have to be determ ned for each new | ayout, with a
hi gh outlay, and taken into account by neans of suitable neasures on the
correspondi ng nmasks. 20 In order to reduce the RC tinme constants, use is
often made of interconnects having high conductivity (e. g. copper) and
dielectrics having low dielectric constants Er (often al so designated by
k). Diverse organic dielectrics 25 having dielectric constants of
approximately 2.5 are used as "lowk dielectrics" (e.g. so-called aerogels
or xerogels, US 6,277,728), but they are usually associated with diverse

di sadvant agesuflthwrt bepbakmand sohemicedl witabmlintiyrultygrasocapyanl bw bl ocki ng
ef fect against ;the dhffusion of e.%g coppe d to devel op new

30 r, .ne
deposi ti on®ZAELPSEL éPnitRG Bro8aTdLy © ﬁpﬁﬁoeésélFﬁggﬁﬁp ¥i ons). Porous

i norgani ¢ dielyectsi 6Sghaviong)evan Lewarndi ekeahbiegy.- 3InCeAstants (e.g.
porous SiON) are not yet ready for production at the present tinme. The best
mat eri @b wifehréxetamsl pfl owtEgriesedachumuot sai thesgeeffetys Tredetore, a

series of docunments-.deal w.th techni,ques,enabling,th roducti on of
ol £ ea boLaaan Rl ar esRtEer et YR B e o B PR 082 %00 B,
by way of 1@rexanpke, pakiseribke eanphet iamrhehrbbeyi Akekcomnectksiercawi ti es
are produced between the interconnects by subsequent rempval of insulation
mat eri al . QSdEFQSQFZQé}mBVaGSnFPﬁsPFOé%ﬁPGVt§fﬁﬁ€t60r6§iﬂ? ofcgsSggry

di el ectricchay@sorhf ker cbhecemmhet i@ 0k hpbercennest seahiyeas between
which an auxiliary material is situated, said dieléctric |layer is applied

t o t hel®nt &ScorAESL 2Jedt icdns vamd inlbe cagtinki aoypArkértiyal Thenedéeotist of the

porosity of,.the dielectric |layer, .an etchin ubst.ance can 20 penetrate as
Par as 1 he CAGSEPSRy kgt BACSC SHd PEmGUS t RO tantart 1A8 FESGEES cavities
remai n bet weepst be ithleaRrAeat paeekiraNsg Aroiclislsar eappisoael is pursued by

US 6, 297,125 B1, but here 25 a dielectric covering |ayer wi_th subsequently
i nt r oduced SSIVELLOPFeNts e @1 25MR0BFT DWRIIEN CHEMECERI AGCSaPiCance can penetrate

as far as %@%i@%ﬁ%bﬁa%chgtﬁkﬁﬁhd on the local structural

15 characteristic features (packing density, distances from
adjacent structures, center and edge positions). The
required layout changes have to be determined for each new
layout, with a high cutlay, and taken into account by
means of suitable measures on the corresponding masks.

20
In order to reduce the RC time constants, use is often
made of interconnects having high conductivity (e.g.
copper) and dielectrics having low dielectric constants g,
(often also designated by k). Diverse organic dielectrics

25 having dielectric constants of approximately 2.5 are used
as "low-k dielectrics" (e.g. so-called aerogels or
xerogels, US 6,277,728), but they are usually associated
with diverse disadvantages (low thermal and chemical
stability, hygroscopy, low blocking effect against the

30 diffusion of e.g. copper, need to develop new deposition
and patterning processes, new process installations).

Porous inorganic dielectrics having even lower dielectric



In contrast thereto, in accordance with US 5,869,880, in 30 each patterning
pl ane (netalization and contact hole plane), the initially solid dielectric
between the netal structures is finally patterned, thereby form ng -4
‘conparatively small openings in the dielectric in conparison with the netal
structures, which openings contribute ta a reduction of the dielectric
constants taking effect. 5 A further nmethod for form ng cavities between

metal stru r .S disc]o i - 9 57 rej ne the cavities can
be produce Cillllrlseczanste f(-ea'l |'g§}g}§:orlr%n%r0k3vi ta%er zlg);teﬁtje'tt \g%{%hqg} %&L& structures.
10 The abovywenmehidtdred atetthedpresmemtt hendi.sadvant age of a relatively high
process conplexity. Despite the cavities, capacitive couplings occur

bet ween the interconnects of different netalization planes on account of

the diel ectief plo d quares 18- va-ulsiégtcﬁ%eqy de.Pk, ST ¢om htEEde)  situat ed
there. One possibility of reducing these capacitive couplings is afforded

by the production) of THEEE DSEOPI & Savisy afrasgensnts ddalhgsendielectric

| ayers, i.e. in the contact hole plane, as is described for exanple in the
20 German paEemioysd iccwbiloms thet rerqeiadri uiglfi catviidn e sDPetOeed9 778. 6 of
01'03'2001:ﬂ{Qﬂk§QEm§%ﬁe applicant and in US 6,869,880 already cited.
However , thet%unéhneﬁiﬁ' probl ens going back to the 25 proximty effects of
| i t hography and et ching technol ogy are not avoided with the abovenenti oned
met hods. Therefore, it is an object of thezﬁresent invention to specify a

met hod in WHI%h tiie EFEARE "PrickitH 1y rdect Bdo atve "Eonhsiider abl y
reducedy ey Ul % QRILGhd SRENAVEH by TBANS 0fe A JfBlhad i n accor dance

with claiml.
cavities are produced between the interconnects by

subsequent removal of insulation material.

Us 5,936,295, by contrast, exploits the porosity of a

15 dielectric layer. After the completion of interconnect
sections between which an auxiliary material 1s situated,
said dielectric layer is applied to the interconnect
sections and the auxiliary material. On account of the
porosity of the dielectric layer, an etching substance can

20 penetrate as far as the auxiliary material and remove the
latter. As a result, cavities remain between the

interconnect sections.

A similar approach is pursued by US 6,297,125 B1, but here
25 a dielectric covering layer with subsequently introduced
slots is used, through which the etching substance can

penetrate as far as the auxiliary material.

In contrast thereto, in accordance with US 5,869,880, in
30 each patterning plane (metalization and contact hole
plane), the initially solid dielectric between the metal

structures is finally patterned, thereby forming



In this case, the nmethod according to the invention for 5 fabricating

m crostructures conprises the follow ng steps: a) formation of a regular
arrangenent of closed cavities in a patterning |ayer arranged on a
‘'substrate, the cavities being separated from one another by partitions; 10
b) opening of such cavities in which maqrostructures are intended to be
produced; c) renoval of at |east a portion of the partitions situated

bet ween adj it i der f ar. r es .ext endi ng over
at 1oast (VR AR R SR EP SR B SRR 47 T nto t he
trenches i moapderiston fwdlih catee richta Imstrastrunetsyr ed.1 cAc opretiimglsy, | n
accordance vvithr%)he invention, firstly a 20 r,equl ar ,arrar;)rgberrent of cl osed
cavities i SHGAEY5N T8 FartENGTHEY & e oREGEIEF TS UELTHPESTESN be

fabri cat ed i pasdreeul arly high precision and accuracy in conjunction
with a conparatively small extent. On account of the regularity, no |ocal
di fferehces occur during the 25 exposure and the etching. Therefore, |ocal
proximty effect r i ticyl ar durin | ob regul ar

pat t er ni ngerf rﬁé%at eg\rﬁ%dgg%rg%rr.m %{9 t a)e(flot Ter egtn ,e%t ﬁleetraglgul arity of
the cavitiexrallemrald dws dikelicwg g o ade tS7esoghizdh amhersd rsraald t hat
they can no | onger be 30 inaged satisfactorily _in the case of separate

i magi ng. THEIAdiSA f RERTARC et d s dpacdtied SR M rdfdt érthy - 6
partitions ,cQmydSing dhe qmtarial Qft Jhg patterning layer. In order to
reliably ensure the regularity, the closed 5 cavities are fornmed by

m croel@ctroni c processes known per se (e.g. CVD, |ithography, -etching,
CWP). It i referably t.he case, .therefaore, .that, in order to faormthe
cavities, ?é%r easbsqV()eﬁ%eynatrleonﬁrdg&“uéct@c? dfsn%} Y& pat eO{rl Ay ﬁngcf © é)ngd “re cl osed
Wi th a coverding ilvayer ,hilde e ¥ 0 daigIe LA t.heeediitdd ehe ldadiiiscase, the
di mensi ons of the depressions or the cavities are of the order of magnitude
of the nmi croRFUGieS AW B IFr Girded LAty eedy thihculiat e I nfGHismah | at er al
extent of t ] r .t ed, d ' Yt ent of
the caviti eOEL.ef fFSﬁlﬁ?%%#yz,edsctlh&eh g%valq{e%cej;b% o%dtcﬁ)ég1 eg{gseshl%gr%g eelterclﬁceﬁ)% nt o

t he patber niaygdsayer.d.n driderort @figtendrhes idavidn esl tari@edefdinedited

{
| it hographical l nd subsequently etched into the patteri, | ayer. In this
case. a1 oS T n R P 0 et 4t v BEGIE TS HE T Hogiaphi ¢
defini tion QfudihegAviid i £5f Hddd e Hapiee ittt iddn |ERstad s dggl ar strip

patterns rotated through a predeterm ned angle relative to one anot her

bei ng succeEi M R IEAEERINS Hio Shitdassidie i 19 i aabHtSrast - €0 10
raster-shapgd e St p r can ;gven iznpegﬁﬂ with higher
accuracy in co%ﬁ%ﬁn}l%e{ﬁ ge’sgatrrsfe%ré;?oﬁ utllg)ne. é)uoelthe other han , they
al so efabl esdthwenr negiary cfppiorea tclosel ynadjaagentod ipeasl itdedniars possi bl e in

e case Ol (S AR P ST 2ossin e R LLnorapny can

in US 6,869,880 already cited.

However, the fundamental problems going back to the
25 proximity effects of lithography and etching technology

are not avoided with the abovementioned methods.

Therefore, it is an object of the present invention to
specify a method in which the effects of proximity effects

30 are considerably reduced.



During the imaging of regular strip patterns, at |east two exposures are
required, the strip pattern being rotated through a predeterm ned angl e,
e.g. 90, between the individual exposures. In principle, it is also
‘possible to 5 image different (e. g. with a different |ine spacing) strip
patterns rotated with respect to one angther, in order, for exanple, to
produce cavities that are rectangular in cross section. 10 It is favorable
|, - in ondar Lgtanm the RILLENLNGLarer oAl Lgaghad il Ll 30d 8 csecond
| ayer are successi-vely appli ed to the substrate, the materials of the first
and secondwiayerd ai@ ng chosen so as to enable a deposition of 15 the
material of the covering |layer on the second | ayer selectively with respect
to the first layer, - in order to formthe cavities, the depressions are
formed in the dhiilsStcaard $@ORR thaYehecdiia ndeRe $3i0ns vRerelnatdsrg through
the second | ayer 20 conpletely and penetrati'ng through the first |ayer at

| east partifalbdnicadidg afitcarosdmrd.ctivlfe smetompirdlsesf thige fodveomiing Isdp@s:i s
deposited in su a way th it agrows essentially o th | ayer,
since this agnabl%gjsrn}aﬁelo@o@ggr iangﬁfel%%ﬁ(;earr tagrﬁélgae%lﬁln%e&r}: )rélg)%féi %&S’?‘%g%%arl y

si npl e and pur pasefaulpararieringViEgeerar damadverchent sfidsltirnag eqf tihlke
depressions is reliably avoided. Accordingly, the materials for the first
and second | ayerc®Vartd e [PEdiéd S§@ s ted é%é)m Ong BV €Ydeposi ti on of
the covering |ayerqn styyg second layer. The 30 depressions are forned
conpletely in the second l'ayer and at |east partly in the first |ayer.

Pr ef er abl y b)t he dogernsing of &udhayerviits ds kewiwde cdt ohied astimoughn reenpivet el y.
The residual material,6 between the depressions forns the partitions. Athird
| ayer may be ap&qteedlqeﬁjeatd)d?ﬁ &t K C{)ar‘ijz first and second |ayers, the

mat eri al ofc)whi clentdiiand drayer 1diddters g Afuiom e t3ecrd diayems so that the
material of the covering |ayer essentially |ikew se grows only on the

second | ayer. AGCGUANRE Petineataretliagienst R Scorering 9%ydr Gtds 6h t he
first and third ﬂ&%r&egnec%ee% It QY0 NG RIOTLSS V& 9T 1 ;t he

mat eri al of the coverin
15 and
ad) introduction of a material into the trenches in order

to fabricate the microstructures.

Accordingly, in accordance with the invention, firstly a

20 regular arrangement of closed cavities is formed in a
patterning layer. Regular structures can be fabricated
with particularly high precision and accuracy in
conjunction with a comparatively small extent. On account
of the regularity, no local differences occur during the

25 exposure and the etching. Therefore, local proximity
effects are avoided particularly during a global regular
patterning of the patterning layer. On the other hand, the
regularity of the cavities also allows the imaging of
cavities which are so small that they can no longer be

30 imaged satisfactorily in the case of separate imaging. The

individual cavities are separated from one another by



10 layer on the second layer, the third |layer is possibly covered by said
material. In the case of a three-layered construction of the patterning

| ayer, the third | ayer preferably serves as a polishing stop during the
‘subsequent polishing-back of the protruding material of 15 the covering

| ayer. In the case of a two-layered congtruction, by contrast, the second

| ayer preferably perforns this function. The first, second and third | ayers
are preferaply ;29 Jel Qe Ry ehs mitdesa1l ¥t dingl gfattrt'ecmli%ers, it is
possi bl e t ave recourse to a multiplicity of suitable and proven
patterni ng Ilnetehrads, in particular ani sotropic plasma etching nmethods. 25
The use of silicon nitride for the first and third layers is particularly
favorabl e. By contrast, a silane-based silicon oxide deposited in

pl asma- enhanced daspn-d1s dp16f eralire used dfuitdha tsgcand layeqd G ven this
choice of materials for the first, second and third layers, an oxide 30 can
be depo8it edvddlies jars yfagmechd Ys @ 8 1@Fdrr i OmPdies S5 33 /ATREGS

deposi tion. ef qr Xi f hs, t i r abl ed for the
covering Ié?%?%ka @@%?n%gggeHqﬁg&¥%%#g§?y¥§%§ﬁ$1’tﬁ%ﬁ?drééiﬁ%h of the
cavities, tdveffduyadtly ayer desgyr efreradforayaddaabaut okdexr S d iffvesn tdhiecker
than the second | a Afterward, those cavities in which the

er, 5
m cr ost r ucted 55 b TR TREY e ATACHTEED 1o PHTHREF e dfelfdd at
their top sifle frefarahly et hods afd ithear aphe and, g dechnol ogy.

To that end, a mask 10 (photomask / resist nask) is applied to the covering
| ayer, 1Peaviliy amtidviersed frhehdavidases tihat dimenso aves gfertd® The materi al

of the covering layer is edi entl.y etche l.ectivel j t espect to the
material of The FiTst, Osreg%ﬁed Cﬁﬁ’&ttlhelsr c?ﬁléagoeffgt,hear? Cfeh% O\r/r}%alt erg{najft%o  the 15

mask. As a gfesiid mieverstdrudtheaved mf mrqassidl anmmaddignirient, afhd hi s
mask with regard to the cavities, the side walls of the cavities are not

et ched, so MtHEM™Whe F68iah GrtETd && el o T8 TRt &% Yt eserved. The

mask (for exam&d e tdddrnBaksloHsed far & Mg e A0 Gaw ties (or the
depressions) iIs, accordingly, the actual patterning nmask, whereas the mask

for opéhing the cavities performs the function of a selection mask. .
Thor SLore: A AhLPIRN BT EIBILS G0 B yBs 8f Wik Sy opening
the patterning layer in order to form the cavities are

defined lithographically and subsequently etched into the
pattering layer. In this case, a resist mask may

20 preferably be used for the lithographic definition of the
cavities or the depressions, at least two regular strip
patterns rotated through a predetermined angle relative to
one another being successively imaged into said resist
mask. In contrast to raster-shaped patterns, strip

25 patterns can even be imaged with higher accuracy in
conjunction with the same resclution. On the other hand,
they also enable the imaging of more closely adjacent
lines than is possible in the case of a raster-shaped

pattern. The possibilities of lithography can be maximally

30 utilized by means of the imaging of strip patterns.



At | east a portion of the mcrostructures is intended to extend over a
plurality of opened cavities. This requires the renoval of the webs or
partitions of the patterning | ayer which are situated between said opened
‘cavities. In 30 this case, recourse is preferably had to the same nask

(sel ection mask) which has already beensused for opening the cl osed
cavities. Through the renoval of the webs or -10 the partitions, adjacent

cavi ties thal @i il Lhalyn oeaacated L7 om.ane anotliar, ane sanfiined o form

i ndi vi dual tren hes runni’ng |nthe patterni efabrlcatlon of the
M Cr oSt r uctelpes urs sC el Ltdae;ﬂuh;edfl Itlhlengttrii@ @plertesctnS bedvigt ires aared he
trenches vmththe material of the m crostructur be fabricated and, if

appr opri at &PTERGS K RF-S5iEdE TS Yo RPdice t?ygmazg oPSEMSED M9 i es wi t hi n
the scope qfn&l%dura\aerétmyw&sf ahti gatie 110 tihe lrgetah% MHIRY dp the

i nvention exclusively those m crostructures which extend over at |east two
cavities, am&xga ifddingrdn (ehar-etg,tht @ fdfifiecand tiigse spaciost)r wétnices

whi ch onlyfl |nd|V|d 0 ed caviti thelatter C |n addi tion
to the trehéhe ernfS (?Ucw dtﬁ”glecr?loﬁreensé)(fccta\% ti ens% SIS M %Zréi i'th the

mat eri al off ¥ @xeSigluGt Weepddtludtederawtia ifesy rohsal il afeesiandeilaes.n The
cavities have a lateral extent prescribed in 20 particular by the

| i t hogr aphyF4iised S&fds#i¥)-. In this case, in the context of the invention,

| ateral extent is understood to nean that which extends in the plane of the
patterning layer. In the sinplest case, the cavities have a square or

appr oxifrat €lty isguewidss igection in a plan 25 view of the patterning

| ayer, deviations fr uar e .craoss .sect.ion in used |n articul ar
as a result of t'ie 9 errfectﬁ%dﬁ‘g‘tﬁ‘r r?gaﬁ:ttﬁer”ﬁnt%olgaryaﬁﬂl &Y aaga ng aplf t he

m crostructures fidre drabrd crih@rne far ek lsi‘hcﬂ:elsrsa_ﬁﬁéhﬁrmfm%iﬁltﬁg t wo
adj acent cavities, their lateral extent 30 at |l east in one direction

anounts to at | 8 YA IHiermatanitdi Of Tt fddAt i iSe IR

direction. layers being chosen so as to enable a deposition of

15 the material of the covering layer on the second
layer selectively with respect to the first layer,

- in order to form the cavities, the depressions are
formed in the first and second layers, the
depressions penetrating through the second layer

20 completely and penetrating through the first layer at
least partially, and, afterward, the material of the
covering layer is deposited in such a way that it
grows essentially only on the second layer,

since this enables the covering layer to be applied in a

25 particularly simple and purposeful manner. Moreover,
inadvertent filling of the depressions is reliably
avoided. Accordingly, the materials for the first and
second layers are selected so as to ensure a selective
deposition of the covering layer on the second layer. The

30 depressions are formed completely in the second layer and

at least partly in the first layer. Preferably, the first



-11 The nethod according to the invention may also be referred to as a

“cel lul ar danmascene nethod". The basic concept is fabricating the

m crostructures by selecting individual cavities and, if appropriate,
‘conbining a plurality of 5 cavities. Each cavity forns one cell in this
case. In this case, the arrangenent andghe course of the mcrostructures
to be fabricated depend on the rastershaped arrangenent of the cells. The

| atter may .be nmade are, for examl.e, and be arranged..n rows and |ines.
10 Gher AP Piigerents r'Se Rl RO Eite TR et Ml Cr s g be
fabri cat ed neage rildli MRielaerba NH GRS IAGNY ARy UtlcdlRS t iitidndlot h

m croel ectronic and m cronmechani cal. structures. The type of mcrostructures

to 15 be f&briddided o HeCciRfes Ate tatidy idddWitR Wit e He tiffc GVét ed
cavities orgdhgd ry > ahR flddsd.a1The nRLgH 3:'}1]'1@ lté‘r%/iee?: G fERlAl s,

i nsul ators, sem conductors, ferroelectrics etc. The tabrication of

i nt er cobnediron g hparddauidarlay epr,efser rgdt she et drhie Inatfertitel t o be 20
introduced is, i.n rticul ar tal.s and/or, netal alloys, an articularly
bref o ably S MR e TR ecor s i A i BN e ¢ he- sane
time alleviaiesmd hepioblruafdieapaci tio/eneeupld NG 4 kb quarddicly ar bet ween
i nterconnects, since, through selection of the cavities to be opened, the

i Nt er connectay dary 1 A édies Ul sthan & 1dsled deriatiSes V@il bStuAsery

adj acent i q_rm_g_q; Y NG& e di ctrli st ant i.d cavities
anount s tonctjl.rl,eer tc%e |e$selcvt%ri C c%%st%n?ésheéta%t;eg ef etchfQter bcg{vv\eggir?q% he

adj acehd i nteerecornedtts: iss=cord dsgyamdi ngley tradutdaiyer -112 pHess iadwant ages
that can be achi eved with the net hod accqrding to the invention cap be
sumar | zed GV R TOUI T O ST L S (0 1 & ARy e d he

cavities gid@ssthhas idh DMHOPS UM 8% Wit da notedepend, iy proximty
effects. The line widths and I engths are equal to the cell wdth or a
mul tipl e thHeresErdfla@ERomd @e plas! e ne s wrdtdvr ingsttdepness and

accuracy of e 1M .cr.ost ructures .ar term i dent y of the

mat eri al tos“{)b%%({;qeﬁlotd coeldféhésngerﬁ%% I]c?/f gcﬁllet Wg%gqqun ?{Eﬁ;%%\ﬁana\ls,o hat is to
say prisaridhe ovpatirer diang methrodshauiseksd of or midid depreessi ons or
cavities, in particular tried and tested ani sotrapic plasma etchings of 15

di el ect ri cEUE IO i Y QN5 ni s ROSOTFhet i %e RQ 1AV therefore

be steep ang simoidh dors addhJwtgrials of the microstructures to be
fabricated. - The di stance between the mcrostructures is determned by the

web width of the cells alone or by 20 the web width and the cavity width. -
Compl ex proximty corrections are .obviated owng to the reqular arrangenent
of the cel Pﬁée Lftelnrgsictﬁ and ?/\rnlcgt%n%ft i red raleasyuﬁ 3 nagrgempcﬁeos%rraubgt%ur es are an
i nt egeponuldiqile-tofid Neaoedd, Sizecgl Uit kel aliatidriaf tdhers, it is

possible to have recourse to a multiplicity of suitable

and proven patterning methods, in particular anisotropic

plasma etching methods.

25 The use of silicon nitride for the first and third layers
is particularly favorable. By contrast, a silane-based
silicon oxide deposited in plasma-enhanced fashion is
preferably used for the second layer. Given this choice of
materials for the first, second and third layers, an oxide

30 can be deposited selectively on the second layer by means
of 03/TEOS deposition. Therefore, an oxide of this type is

preferably used for the covering layer.



25 partitions originally situated between the conbined cells. If the cells
are rectangular, the length and the width of the microstructures in each
case amount to the integer nultiple of the lateral extent of the cells in
‘the corresponding direction. 30 - Cavities between the interconnects make
it possible to reduce the capacitive couplings between the -13

i nterconnects and thus generally capacitive couplings and signal del ays. -
It is possible to have recourse to all the advantages of the danascene

met hod, e.g. patterning of materials 5 that cannot be etched or are
difficult tion etrcder Tee rsilzekdfy temesumec rudst rivctmarteéon © fpridfee reabyliye iiers ,t he

m croneters range, i.e. 1 - 1000 Vim .or less (<1 ~m~. The nethod is
pref erably t@seecnrf%irr?tt H@yfe&bﬁscé%ﬁe&?r@fb%ynfgﬁzataé’d’ulto it t%9Mfhe i nventi on
furthernor g yigli@les H0, ahardNgRIMNy4f, m crostructures having a
patterning layer in which a multiplicity of closed cavities and a

mul tiplPcity of 15 microstructures are arranged, the closed cavities being

seated on grd.d points .of a predeterm.ned.r.aster and t 1 C ructures
runni ng al %nfgtet%ealrc&dnntglc S|engcalvil(nacelsest ﬁglt qglol%ﬁlec het h%gcgllrz)les&r%loclrtgltsée,s %I’?d t he

cl osed cavidd ema\datg:d e emdaiderdalt exeeforne dtadeeasterae adi recti on and
the 20 |l ateral extent of the mcrostructures in this direction

cor r espondifitto TP 1648 REGIEF AN 10t diehihadla &Gt ot hasF W 3%k, In the

ar r angement, @GCH i NG R TNR, | et QN e ddle 2% entation and the position
of the individual® mcrostructures are prescribed by the raster of the

caviti @8. Wmerahvaerask of osigiedt wraesk aries sippuaitestl, ta Hdree ageraxriord gi nal |y
cavities present . Con\pli nin at Ireea t. tmcaqfdf'tai_ceentthca v!atriee ' ib.ee. renovi ng
the partitighe or Webs 50 TS Betnedn sait cavit i8s Schas resulted in a
conti nuous dgenah. fidd ethtdtin 1t her raierd@leding heayd criostaspaddiras: 1 yThe
partitions gégggéméé¥§g¥¥¥2f?“é??ﬁ“respect to the material of the
first, second and third layers, and the material of the
15 mask. As a result, even in the event of a possible
misalignment of this mask with regard to the cavities, the
side walls of the cavities are not etched, so that the
position and extent of the cavities are preserved. The
mask (for example the strip masks) used for forming the
20 cavities (or the depressions) is, accordingly, the actual
patterning mask, whereas the mask for opening the cavities
performs the function of a selection mask. Therefore, less
stringent requirements can be made of the mask for opening
the cavities than of the mask for defining the cavities.
25
At least a portion of the microstructures is intended to
extend over a plurality of opened cavities. This requires
the removal of the webs or partitions of the patterning
layer which are situated between said opened cavities. In
30 this case, recourse is preferably had to the same mask

(selection mask) which has already been used for opening

the closed cavities. Through the removal of the webs or



-14 cavities and between cavities and m crostructures adjacent thereto
preferably have the sane thickness, the partitions running parallel to the
connecting lines and in a manner offset uniformy with respect thereto. 5
"The closed cavities preferably have a given lateral extent, so that the

| ength of the mcrostructures correspangds to at | east twi ce the extent of
the cavities, if appropriate plus the width of the partition originally 10

present be%ﬂ‘@iawf%?&%ce&&  SAY L 1 854 1 T1Es rrw;@ug@@mfm%ﬁl he .
m crostructur preferably c%rresponds to the extent of the cavities. It is
furt her nor eepaed ecd eflr drorotdeage tlde pod 1é¢ scomb hrawéd oo 1Hodn strmacei d:al ong a

first di ti d_the, cl d iti to h I tent. B al
Cai A i 1 ect T O M Oher BT HET | DRgERe ot t R Y bt ¥abt ur'ee TR 1598 and

i's natural o PUPRErm{ BP0t rhétiirss | is DyoMBYudéd %@@i?liﬁ?etm cEpshegct ure
extends over two adjacent cavities. It lies 20 wthin the scope of the

i nvent iSon tduitide gFi thpotneRchey Wavle Bheindepeht!l dpStEhee D1 and D2 and
a different. I t. Bl an ] differepnt_di i e.g.
perpendic3+5¢?§§§%u%ﬁ%£§%o ﬁé?é $%§%£%%§g%eé%%b %gs%9%£§§£%§?%’cavities
havi ng a reesl asigih@rbecossfsecéxanplia lay phaum@5c¥i @Ppf the patterning

| ayer. The m crostructures then have an extent of n * D1 + BL and m* DZ +

B2 in the respective direction, where mand n are natural nunbers and at

| east one of ihé§ewi{{\ﬁ)iﬂu£fp@r§cé$e%Faﬁﬁé {hadn0ioBYr¥ayafiexeaphe, it may
be that m=0, and n > 0. In 30 this case, the width of the m crostructures

cor r espondshe onehkofl adecardeny ehe B2e ahdvehelrngrhledivelpohldeseo a
mul tipl e ofs DlopLUS P T, MLEr 9LLUG Uy es sam asoume, o 49, Pragtically
any desire ormw thin The raster prescribed by € cavifres.
Stri p-shapefid, ainealidandoangubactdbpros shiaklchee nenbsoned here as exanpl es.
The cavities , . C .

microstructures which only fill individual opened

cavities. In the latter case, in addition to the trenches,

15 individual opened cavities are also filled with the
material of microstructures in order to form said

microstructures.

The cavities have a lateral extent prescribed in

20 particular by the lithography used (masks). In this case,
in the context of the invention, lateral extent is
understood to mean that which extends in the plane of the
patterning layer. In the simplest case, the cavities have
a square or approximately square cross section in a plan

25 view of the patterning layer, deviations from the square
cross section being caused in particular as a result of
the imperfection during the lithographic imaging. If the
microstructures to be fabricated are formed in a trench
encompassing two adijacent cavities, their lateral extent

30 at least in one direction amounts to at least twice the

lateral extent of the cavities in this direction.



preferably have a square cross section in a plan view of 5 the patterning

| ayer, so that DI = DZ = D and Bl = BZ = B hold true. Preferably, the
patterning | ayer conprises at least a first and a second | ayer nmade of
different material, said 10 second layer lying on said first |ayer, and the
cavities run at least in the first layef—-and the mcrostructures run at

| east in both |ayers. A covering |ayer closing the cavities is preferably

arranged i t 0 I t t caviti ntially

oxt ond bel’o R L Skene g &P e MPen st ARy el B e R R yer.

By contradgig dshe mMicerldsilrarc tdares qeref ercathlod "pemeter ataed o rcougdp thatsh t he

first and t he second Itﬁ%ﬁer,, and pref erabl 3{1 term nate with the upper edge of
pat

the second A& ¢ ST BT s & i ided Wit fat 20 Ieast

three | ayersSyities el OStf UWHHRS iHeENG M idkl o egdiawes &£ The
cavities can be for med corrplletelfzgD or only partly in the first layer, i.e.
t hey dbd ratvidoms ettdah p@vEthvatie s cugh aie fin $thilsaya@seon Irhdéhsisde

renote fromthe .secao I .25 Pref erapl t terial of the first
| ayer is si s|e(,’ontshr(f:i ta;]:ldrcfen%qutﬁeanr?{a%ehﬁ %%%%Set h%gf rsEg]ceond | ayer is silicon
oxi de. Thenirdersastuditingses reaf efaadd iy scees tddpdrel 0 erreommeties,- i n whi ch

case they conprise, in particular, 30 a nmetal aor a netal alloy, and

par ti cul ariiPRFRATANFG & the feltfe do\feriafdaaydy A%HaF t he
cavi ties ig el eral Yo g selRete el By dde natRld alnpfl ithe second

| ayer. The arrangenent accor di ng to the invention preferably 5 involves

m cr o$r ucttivees armhrigensntts culaarl ikawdrcomeestidlegf. an integrated circuit.
The invention is described bel ow on the basis of exenplary enbodi nents and
is illustrated in figures, in which: 10 figure 1 shows individual

fabricati omestneips Qft ane exanplane emodidridd ofard ha vmidied yageorgiyng to
the invention; 15 figure 2 shows individual fabrication steps of a further
exenpl ar y ¥idd hdhitC ¥ HHE et fod laccortfitly e 1afe § Ghientiomnd

micromechanical structures. The type of microstructures to
15 be fabricated also decides the material with which the
uncovered cavities or the trenches are filled. The
material may be e.g. metals, insulators, semiconductors,
ferroelectrics etc. The fabrication of interconnects is
particularly preferred, so that the material to be
20 introduced 1is, in particular, metals and/or metal alloys,

and particularly preferably copper.

The method according to the invention also at the same
time alleviates the problem of capacitive coupling in

25 particular between interconnects, since, through selection
of the cavities to be opened, the interconnects can be
placed such that closed cavities remain between adjacent
interconnects. Since the dielectric constant g, of said
cavities amounts to 1, the dielectric constants taking

30 effect between the adjacent interconnects is

correspondingly reduced.



figure 3 shows an SEM phot ograph of the deposition of 20 oxide on silane
PE- CVD oxi de; and figure 4 shows the exposure of a resist mask with two
strip patterns rotated through 90. 25 Figure 1 shows an enbodi ment of the
""cel lul ar damascene nmethod", in which the microstructures to be fabricated
are separated fromone another by cavijhes. The cavity pattern produced in
this case extends over the entire surface of a chip to be fabricated or at
| east over,,t he jority of its 30 .area.,. -17 Illustratio ) of figure 1
shows a subs r%ﬁé%t,a é/ns ]rllacth THt ebee i el ec erclzcwji%}i/etf}%e e,t and S3 have
been successtyelyngleposti€dinAint eastcdhendrad @imad 1 0dd the Seconchlayer S2
differs fromthe material of the first 5 layer S1 and of the third | ayer
S3. By waydffekstiFe, the first and third layers S1 and S3 nmay conprise
silicon nitridergnd-dhel $£COPEL | SUREN S FBYH EONPr] S $1 41 cON pxide yhich
has been fornmed by nmeans of a plasma-enhanced deposition froma sil ane

at nrosplere. | n mhisoghsectihes 1ohi¢h sdo | myerdSiepedréorpmsotireifyincti on of a
carrier layer and_defin t he, hei ght, of th avities_ that are subsequently
(o be formd. ForTTHrS rEASOR T KL oy e hake 10 h ckHeesTihat 7 o Kbout 4

to 5 tinmes highes1t handtheosesongl t ayes SZerdOf EXaipbeopdhecdaties serves
as carrier 15 material on which the covering |ayer for closing the cavities

subsequently gro® &P etidvRiy. In order to ensure the selectivity during

the deposition of terhal verd ng. terials of the
| ayers S1 to SSé)n%s?ﬁ%ée@c%%%encg%%%%iﬁgl y.é;kﬂleé%%%u%%?f%%e% %3 in turn
servedlas a poldstengistdp fmdepepddnshy ngt stiep mdladrisl subseguently to be

carried out. The entire thickness. of .this multilayer approxinatel
corresponds to 1her 9sFFed %%?%%Yl%$l¥ﬂgyn¥%?o%?Y E¥u§§€et%a S’prgduced.

The three layershsl 19 €3 $2¢gehPLhat 01N By pher P11 LG NhEehbAYlisd
Li t hography and etching are carried out to produce a grid pattern for

form ng the deptesS5PHRstiBe | dephesphereraf ngeYhyees2, 12 PeEE5¢Uhask that is

not illustrated I g e The. W [ r the partitions
4 is chosen to Bgfgg %ﬁ%l€e3§8%0£§%%+€%8%£%oéggsﬁ%n?%?ﬁgg?%c %r bei ng the
requi ré&d nechandtalestabtsi tyifdcot hexsddbsegluehton ail8rpieresshst eps. The

accuracy with mhigh t he. mask for opening the cavities and renoving. the
partitions can HeYal Vghed ﬁ??ht?%5g§%¥e?%etﬁ8e%%v??9 TR B f%ra?g% a

limting factormaBYr aYs obr exgdPheerdberQVentay 86CHE aEYbricated.

- The distance between the microstructures is

determined by the web width of the cells alone or by
20 the web width and the cavity width.

- Complex proximity corrections are obviated owing to
the regular arrangement of the cells. Length and
width of the resulting microstructures are an integer
multiple of the cell size plus the width of the

25 partitions originally situated between the combined
cells. If the cells are rectangular, the length and
the width of the microstructures in each case amount
to the integer multiple of the lateral extent of the
cells in the corresponding direction.

30 - Cavities between the interconnects make it possible

to reduce the capacitive couplings between the



5 currently achieved in mass production is about 15 nm It is expected that
thi's accuracy will be inproved in the future. The width of the partitions
shoul d therefore be greater than the overlay accuracy that can respectively
be achieved. 10 All |ithography nethods, e.g. optical |ithography, electron
or ion beam projection |ithography or gYVY |ithography, can be used for
fabricating the depressions 6. For the case where one of the I'i t hogr aphy
met hods woul d 15 rodu si.ons_w sha omnn

i nadequat e resof U ?Bﬁgn?ﬁgggegu a?ﬁs?r?%nﬁﬁ Ynsggo ? hB%B
degrees rel ativen#iosogradn@tbheyscan be successively |naged |nto the resi st
mask. The exposure with two_strip patterns rotated through 90 wth respect
20 to one anot hék & PPPasP+at bd hﬁVﬁDF%Cﬂé¥é?ItPna%bnE%%tP@HaﬂF?ﬂeﬁlgure

4. The plan V'9$E0Ehéh8a§558859rﬁe£ Y3 OQtS'”ﬁgttérﬁbﬁﬁgof”mé££9§£i§t'0”

(b") of figure 1, the assocl ated ustration 25 (b W ng a Cross
sectiorb al ong theathenndenbefeedhbv an areowiffhcalt theesabsequent
illustrations of figure 1, the illustrations respectively identified by an
apostrophe (') show the plan view, while the associated illustrations

Wi thout anTRpositepbe shewntbeostosstseeti 09 pkengribey3Onl tnRe i ndicated by
the arrows. -19 In a further nethod step, the material of the covering

layer S4 imideposieed seheeti veby dn-t he08epondorayessSe< Dang- tBhehe
selectivit this depaqsit the material of .the covering |ayer gr ows
el her |orteREof 8t ERBESHEY: HESEt FdCh by EREr THACL PReCULEFBREFER t hi <
deposiitg onciigcghesen such that the depressions 6 are reliably closed by

| ateral growth of the nmaterial of the covering layer S4, so that term nated
cavities H are produced and the upper edge of the deposited covering |ayer

S4 at |eas e t g e .third A
|nternedla?ggs?gggﬁgig?h?saggggﬁ??gn§8?£F%g E%vé%i%%g¥gée§ggﬁ &fth
depressi onsithatthaveuaksendyihgea pattéynthgseédyes showhich &l lustrations

(cl) and (cl ure_1, while the illustration c2) and 2'

r epr esent PHe%eH&lgf éeOfTﬁeoigdcﬁevaégsFFPHU% ﬁPng eéCFBVnég
'Ud'VHQPa|m§6k5§t%ﬁbﬁﬁrg§tgig‘Q?rhﬂﬁe@thﬁé emgséaecgoyteesoﬁeihe

m crostructures to be fabricated. The regular arrangenment of the cavities H

defines a gehdedt onhesédgppdnpsai Afsat heedavprinésedr eaareanged. tihe
”‘CrOStr“Cﬁﬂg%oéQ%hcéh%egugﬁﬁgESQtLXORS PEe2Q:LRLRBE LN ERECRYLE es are
therefore I'ikewise orrente 0
connect the grid points, and the closed cavities having a
given lateral extent in at least one direction and the
20 lateral extent of the microstructures in this direction

corresponding to at least twice the lateral extent of the

cavities.

In the arrangement according to the invention, the

25 orientation and the position of the individual
microstructures are prescribed by the raster of the
cavities. Wherever microstructures are situated, there
were originally cavities present. Combining at least two
adjacent cavities, i1.e. removing the partitions or webs

30 situated between said cavities, has resulted in a
continuous trench filled with the material of the

microstructures. The partitions running between adjacent



this grid and run along the connecting |ines that connect the grid points.
In the case of the materials specified above for the 25 layers S1 to S3,
the material chosen for the covering layer S4 is silicon oxide, which grows
" only on the second |layer S2 as a result of an ozone-enhanced TECS
(tetraethyl orthosilicate) deposition..30 The material of the covering

| ayer S4 which projects above the thir% | ayer S3 is renoved by neans of
chem cal mechani cal polishing (CWP), it being possible to set the -20 Qw,
step in sud Wy at“ﬁjatb%ttweﬁqbﬁsavﬁéﬂeéoliﬁdoﬁmt%é’sttrﬁ%qlaferadésaCe“t

(iTTustratian ) e Ad Q18 Have il thele lddikagranhy sien deafines 4 hose
cavities H which 5 are intended to be opened by neans of a subsequent

et chi ng stamning tdeatalded, e rtds stonmesik IPR ilsiregsplared itro & sty shed
surface ofo Seetcouver'cgtgnIaywelrthS4r asndecocf tthhe etthi rd | ayer S3, exposed and
devel oped. IS metnod 'S yage i's SHown 1 111Ust T at i ons (e) and (e') of
figuresl. During 10 the exposure of the resist mask PR, it should be taken
into consideration that the width and | ength of the openings to be forned

in the resit ThIEPRABHE GodiP UAP thadt2 theé 11T, L4t he i ncl usion
of the overlay,al i ghngyt er%%’%t}g%ﬂoéhﬁorﬂ%sw&?ﬁéshe partitions 4

15 delimting the individual cavities H, . However, they can al so be
chosen t o dyerrsgmidrets &0 leong s tt Hevicon ftdraniaxteoft tdfe e seguignitesdeposi ti on

process for_filling the opened.cavities H is ensured. 20 A sub uent
et chi ng prlofceaspspro%[gfnlsah:t%éﬁclﬁ/e _end“ﬁda@éro%f}heo&?eruﬁ ecelog}alogdgéﬁl ities H
and, 1D thRerd¥aateISotwH O S ddyaddnt tdssisurdacerf ofihe i rekdeaper S3 and

finally the surface of the first layer SI of the partitions 4 situated
bet ween opEndd'T IR HCtYRes PrEf ey hossimmPaslcdrd yrisut the etching

in such a way, ihats tg(],ee seepnd and third layers on the partitions 4 are
initially not renoved. As a result, even in the event of possible

m sal i gnment of the resist mask PR with respect to the side walls of the
cavities

it hout T ebovid SiF IR e ST S AR Ve (o G ok S AHouh | n
i1 Tustbat iQnste{fde anth(dng Pfrfd QU@ doctibd ldstdAt IQbsed cavities
to have a lateral extent B along said direction, where the
length of the microstructures is n * D + B and n is
natural number (n>0). If n = 1, by way of example, the
microstructure extends over two adjacent cavities. It lies
20 within the scope of the invention that the grid points may
have a different distance D; and D, and a different lateral
extent B; and B, in a different direction, e.qg.
perpendicularly to one another. This may be the case e.qg.
with cavities having a rectangular cross section in a plan
25 view of the patterning layer. The microstructures then
have an extent of n * D + By and m * D, + B, in the
respective direction, where m and n are natural numbers
and at least one of these two numbers is greater than 0.
By way of example, it may be that m = 0, and n > 0. In
30 this case, the width of the microstructures corresponds to
the lateral extent B; and the length corresponds to a

multiple of D; plus B:. The microstructures can assume



-21 (f') the partitions 4 between uncovered cavities H already having been
renoved down to the first layer S1. By neans of an ani sotropic plasm
etching step, the 5 residual partitions, only conprising the material of
‘the first layer S1, between uncovered cavities H are renoved using the
resi st mask PR. Conbining a plurality ofsopened cavities H produces
trenches 8 in the patterning layer 2 (illustrations (g) and (g') of figure
1). 10 The tr r l.es i resil PR, are then
Fi1ed wit R PR needs: nEse Eal sPEroBEPndturte sl BRe It

pr ot r udi ngbyatéerl akvisirenoved iby siegers, obraaCVEnst epgulart Hatmend,
sputtering, vapor deposition, 15 CVD, el ectrochem cal deposition nethods or

combi nat i o 2tePEof"eRltd OREEd "GEFeRdi RF2BR1ERe Hafe PYLNVESThe material M
may be, by Wayohnaxamahe aCeRRERof e olar Mekq i lbht 8hcanpeshs i the Jret hod
steps specifically required for the deposition and pl anarization of copper
are destri bdg Petfernaxanglgeirn BE t99t5P1362DAF A} ravet\Bicit 8d, =t Be
disclosureh%g%t%@heof which is hereby incorporated in its entirety. The
state after the ¢concluding CMP step with the conpleted mcrostructures M
(here interconnects) is shown in illustrations (h) and (h') of figure 1. 25

If, instead of the triple |ayer conprising first, second_and third | ayers
S1 to S3, SAEfexaRdubl EMeapattesDiggd L8YPThasTha&dFedséd drathed hird | ayer

S3 has beer;ngoved agaler o il%%etrhﬁla%%ng%@ii . egglﬁtsh%l%erti g,resyldt is the

end 30 state shown in illustrations (i) (1 figure 1. -22 In the

case 010t hesegradpllawye redyddionemt sdesicrfiived dboee, whe mher ocstvrididiedr es

duced (h [ t fabri cat i h hat th
Cepar at ed Fr8mind SEA0t Her B Qi 687 Td Lol BLeeDR ¢ LEONeEat or = 1

of 5 air orunaGHUMeEER esPeRAhNdlayredusesdviee idicelieGl ¢leenslgarhet aki ng
effect, so that the RCtine constants are reduced. If the geonetrical
m dpoi nts &R VYiRe Savist PES feddnly) 2arengG S dgartdéd Pagngr icd poientsecand t he

di stance betueen adj agent ¢el 15 ;% ;4es ie%%%téﬁq §®i ty:;])e 4 NS &% e OF an

(essentially“square) cavity Is designate en the mcrostructures M
have albengtlroofd dayed,+ iBe .Wessentied ly mattlnial themfersitn ay@),. Bye. the
nicrostructur%s extend at .15 Iggst over two cavi he si npl est case,

, i o t
Che i dt b GENRE T or e ISR TAEs DY 65 S L8 "L HPAE A St ont of &

cavity. It tgeesigh tRew t3ayimgstthaihd e aMsdidanef 1@ )i ghest ruct ures nmay
| i kewi se extend over a plurality of cavities, so that m* D+ B, where nis
a natural mRFSEraPly FEirdsnEtge YD tthe WPpelr ieddchefcade secessential ly

square cavitjes. W refer : fii.gure .2, i r guence for
t he "celluﬁ%?gﬁénﬁgigﬁg ﬁ%ﬁ%%%ﬁlkg &&%%fné% Fgg%t g%ﬁgggdg§8§%e%§ t he
m cr oSt P uctleees whothec dch yare ,ndath eg arienalsity usepareat eck tlemoimoore aridt her by

cavities. Proceeﬂjn fromthe | ayer construction shown in illustrations (a)
and (a') of THGur@VER 11 LREFASHy i 30 GECHINY S € CRATEd o
anal ogous| 1§, the-tdesGh RHeOT ir@lratiiaR@ 1,0 it.Re abeve dild uefr ations (b) and
(b") of figure to produce a grid pattern (illustrations (a) and (a') of
- completely penetrate through the first layer on the side

remote from the second layer.

25

Preferably, the material of the first layer is

silicon nitride and the material of the second layer is

silicon oxide. The microstructures preferably constitute

interconnects, in which case they comprise, in particular,

30 a metal or a metal alloy, and particularly preferably

copper.



figure 2). In this case, however, the width of the partitions has been set
equal to the width of the etched depressions 6. 5 In the sane way as in
figure 1, figure 2 illustrates nutually assigned plan views and cross
" sections along the lines indicated by arrows in the plan views. Using
processes identical to those describedikn connection with figure 1, the
depressions 6 are closed with the 10 covering |l ayer S4 and planarized, in
this case { [ : d 4 ' . tructure thus
obt ai ned ii@h%?ﬂ%l%@?a{%o%&% Il}%le;ng (Cbh)éaé/%\fst gr;r?fuértﬁhkzlrsy process
steps, |ikewee selbortisedl y ol S loonmmetct i ionl wf htHe grereorld tdwose. cavities H
in which the mcrostructures (here interconnects and/or contact holes) are
i ntended to be produced are defined |ithographically and opened by etching.
Af t erwar d, THd16a RGOy SR&ck padddtd DNg ©F Wabsi kel veerntdee anened cavities
(cells) H are 20 renoved and the resulting trenches are filled with the
mat eri @ MBFOLTRS Mee oot F et titess tandel T et R r THEESrRMREYY nmateri al
Mis renov gp? tep. During the lithography for the
selection‘%eégﬁe cav E%ﬁ%é- %ﬁﬁg'opened, account was taken of the fact
that 25 adjacent mcrostructures are generally closely adjacent and are
separated from one anot her onl rtjtions gnd not, addjti onal by
ot ea. R phheth S CERRT I Giedts Kt Ded ti SR Yo t h
particul ardpprpefedhe amg efd al1 pfsthecdd rst tayeFeSl 45 wnidww Kk _
dielectric". 30 Requirenents simlar to those nentioned above in connection
with ill0 ustrations (e) and (e') of figure 1 apply to the |ithography step.
However, the e, o -24 i .t he W der or partitions
in conparig% u%%t% f%%%%% %Fdﬁfiﬁgﬁﬁhég%§%?%éﬁéﬁﬁ&£%é§1%$m$ﬁ% concl udi ng
pl anari zing step (CNJehola e namdtgi mxcesst neiermathdd adddrdheg coapl et ed
m crostructures M (here 5 interconnects), is shown in illustrations (c) and
(c') of figure 2. IttRpes VERhERR’ saying that the exenplary enbodi ments
descri bed above can readily be conbined with one another. 10 Figure 3 shows

a cross section through an SEM phot ograph (scanning el ectron m croscope)
throughh a Thwiry rothees bydseldeal vealoriorret tothahicens TEHOS depostie on of

the fourth layer S4 (ozone- TECS .oxi de) .on - CVD (pl asma- enhanced 15 CVD)
i ane oxi de of the SOCORIET by Rl s Rt T R e BT T AT the fourth

| ayer has been deposti€edipretitiodjrst layer S1 conprising silicon nitride
(Si 3Nd). The covering of the upper edge of the first layer Sl is caused by
t he ozone- TECS oxi de growi ng on all sides on the second 20 | ayer S2. Figure

4 shows twe;bdents calusiii i Pati gLiocd 200 d2 ol aledh L ough, 90, whi ch

are successively 1maged 1nto the resi mask 14 used for defining the
depregdi ons or 25 cavkideson siPhndiRE-OVDretedencandynbols S Substrate Sl
First layer S2 Second |ayer S3 Third | ayer S4 Covering layer HH H Cavities
PR Resist mask M Mcrostructures / material of the

m crostructugesPat t siownogchayeidbaitd tdéons +eyedsbhepr esstionsdr encheslo,

12Strip patternsl4Resi st mask .
strip patterns rotated through 90°.

25 Figure 1 shows an embodiment of the "cellular damascene
method”, in which the microstructures to be fabricated are
separated from one another by cavities. The cavity pattern
produced in this case extends over the entire surface of a
chip to be fabricated or at least over the majority of its

30 area.



-26 Patent Clains 1. A nethod for fabricating mcrostructures having the
followng steps: 5 a) formation of a regular arrangenent of closed cavities
(H in a patterning layer (2, S1, S2, S3) arranged on a substrate (S), the
‘cavities (H) being separated fromone another by partitions (4); b) opening
of such cavities (H) in which 10 mcrogfructures (M are intended to be
produced; c) renoval of at least a portion of the partitions (4) situated
bet ween adj d Vi td [ ) Al rder. to.farm.trenches )

ext endi ng ()Ié(eiﬁﬁgattr%lpkgggt (t% 30 ngla\q/\‘cisltgi(ugse) (l H'%)h?)w(aénd‘1 f b&)%r{grﬁer gsdug)?ll ggﬁoc a

mat eri al ( Mhdert ditdledtrdncias «r8) S1n Grdand ¢ 3f alaviec dteent he

m crostructures (M. 2. The nethod _as clained in claim31, wherein, 20 in
order to fSMNERE CAHY 969 CH)EE WefrledSitSits HO6) "E Peddeded e t he

patterni ng dea¥eld (12ye31.5254: r33)r ANG Al @ & ased Miahh & eoxerdingd ayer (S4),
thereby producing the cavities (H). 25 3. The nmethod as clained in claim2,
wher ei n? - liavegry dar ang! fodr raheh & hganct dieniarg S3ay &y W2y 9, eS2mpedl),, tdte | east

a first and. ec l.ay S re C sively . |, to the
substrate %é%sstt ﬁgl%g(}hqmart%rerll(age,srs( %%1 %Tndt %’é ?ﬂl% stcoaﬁérl%%&)snl Cf%?ers (S1, S2)
bei ng choser t3d d&as dnel emablsecdndepesidd @2 afayt hemmatierd alilica’ oofi dehe

covering layer ($S4) on the second | ayer (%2{% selectively with respect to
the first | (sp) peen fumesk Qvo MfeGH ac RS Sanged  t he

depr essi ongif)s i@if AR d 1% itihed idislo sl secand draxers 3 (Sihe S2). the
depressions (6) penetrating through the second | ayer (S2) conpletely and
penet r abi nd itttougty etitheé If irestf dranrert WeSHuratt ilcgastt pardaraliler, lawkr
afterward, th erial_of .the.covering |ayer .(S4)..i.s deposited in such a
way t hat it‘—’mg:ﬁ]{r3 (Q\K%Bftlensessentt}}ealqeyl it f%z)nth%o Cta\é’el tsl(eecsorF alscafelfe (S2). 4. The

met hod as oldiswefidntione Ofbeclfminmed. tf 3, thheneiasdhe waw tisge( Hadt ) or
the depressions (6) are defined 15 |ithographically and subsequently etched
into the pattdiGigasydhalz isspbogy 4sHo B timgs Fetdss 48 gihr?ed wher ei n

20 a resi stsJmsly (l_]a%)erj SSZL!S%IOfe)ga_}ﬁﬁzl(‘ea:V:Ttﬂee%a(eﬂ%eﬁls)eﬂ;e§% rc%%i%rr strip

patterns predetermned angle relati 'in claim4, for the lithographic
def i ni £ bon naie depr exsiwinissh G)he atovegdsty (lBYerlXon atlatsecda Hitgugh a ve to
one anothe%é%?g%%s subsequently grows selectively. In order to

ensure the selectivity during the deposition of the

material of the covering layer, the materials of the

layers S1 to S3 must be chosen accordingly. The third

20 layer S3 in turn serves as a polishing stop for a

polishing step that is subsequently to be carried out. The

entire thickness of this multilayer approximately

corresponds to the desired height of the microstructures

to be produced. The three layers S1 to S3 together form
25 the patterning layer 2.

Lithography and etching are carried out to produce a grid
pattern for forming the depressions 6 in the patterning
layer 2, a resist mask that is not illustrated being used.
30 The width of the grid webs or the partitions 4 is chosen
to be as small as possible, a lower limiting factor being

the required mechanical stability for the subsequent



successively inmaged into said resist mask. 25 6. The nethod as claimed in
claim5, wherein the predeternined angle is 90. 30 7. The nethod as cl ai med
in one of claims 3 to 6, wherein, -28 in order to formthe patterning

| ayer (2, S1, S2, S3), a third Iayer (S3) is applied in addition to the
first and second layers (S1, S2), the nagterial of which third |ayer differs
fromthe second | ayer (S2), so that the material 5 of the covering | ayer

S4 h I : T t hod
ol med | boet b TEPEPre 5¥e oRobhERSP chne A REn SR m 2k oFBhe. cover g
| ayer (S4)opsnpnyi shedchatkias &ad asmdhenghthe parastiansasabhheesecond

| ayer, the thlrd or . the second | ayer respectivel actln as a polishing

stop. 15 92L1¥PRefeVhbd 58SBPaFmed FReoRBYHFYcFaP r3”50 85°wRerein the

first, secwﬁl@ﬂﬁigtbh&gokaygpswé§l®f58xa iear@hglebsgia};cae@wsé 20 10.
The nethod as clained in one of clains 3 to 9, wherein the material of the

first dand thirentayeashiStedS8h m585|Pr@@nChL@n|u@ abpet mhberinal Ibf the
second | ayer 2 ape: based SI|I gn 9 i n
P R achhaR T aRS T re harer v oFer FRBELYES 18

pl asma- enhanc |on a ri'a e coverlng ayer ($4) is
an oxi de fﬂbth@ét6ﬂhbywﬂBaHSoﬁftHBlﬁEEEhdepﬂslEh@ﬁldlﬁheIQEoﬁétbéd as

claimed in one of clains 3 to 10, wherein 30 the first layer (S1) is about
4to5 t|n%éePHPEkEPaPhéﬁetﬂ§e§é€6n60€SéﬁcVa9E?t canpgegpecThrchit Rdd as
claimed i njgpe.9t4qthe preceding clains, wherein, in addition to the
trenches (8), |nd|V|duaI opened cavities (H) are also filled with the
materildl of 5 m crostructures |n order to formsaid mcrostructures. 13.

open the cAUrt TeLPOR FPRKG FRRGHRer oL g r BRBYES 10Tt RBOBARENTT ons (4. & ik
(PR) is apphitedrba bbelgﬁvgéamgpkay@&ti&)lithography or EUV
lithography, can be used for fabricating the depressions
6. For the case where one of the lithography methods would
15 not produce depressions with sharp angles owing to
inadequate resolution, two regular strip patterns rotated
through 90 degrees relative to one another can be
successively imaged into the resist mask. The exposure
with two strip patterns rotated through 90° with respect
20 to one another is illustrated in more detail in connection

with figure 4.

The plan view of the structure thus obtained is shown in
illustration (b') of figure 1, the associated illustration
25 (b) showing a cross section along the line identified by
an arrow. In all the subsequent illustrations of figure 1,
the illustrations respectively identified by an apostrophe
(') show the plan view, while the associated illustrations
without an apostrophe show the cross section along the

30 line indicated by the arrows.



14. The method as clained in one of the preceding clains, wherein 15 the
material of the mcrostructures (M to be forned is introduced into the
_opened cavities (H) and protruding material is polished back. 15. The

met hod as clainmed in one of the preceding clains, 20 wherein the materi al

of the mcrostructures (M to be fornedd4s netal and/or netal alloys and,
in particular, copper. 16. The nethod as clained in one of the preceding

cl ai s r t ur ( brica .
mterconnectévhg bptgggag%ghgén%ggﬁbf€§$c&%g%?ﬁ§?u;§sEgg %gg?ﬁéga patterning
| ayer (2, BdyeB254S3}, depowhiel aeclubtiipkigi by bﬁecheseddcaayékes2(kb and a

multiplicity,of mcrostructures re _arran the closed cavities (H)
™30 bei ng SKatBd BnrgRT BpBPhiTibY Al prBAE SFRPRLE Phst BN EhoS

n1crostrucg@rgﬁe(@%véymﬁbnga959ng4tQ@oﬁgnﬁegtheg bhneget hatseonpechnt he
grid points, and the closed cavitiesS (H) having a given lateral extent in
at | east ohbedihécti daySrand@hehsimat eraptégnefprothiRedaPerdsipuctar es (M
inthis dir n_carr ndi ng t -t e er tepnt of the
cavities ( g iﬁ_s%gé gﬁggngéneﬁ%gﬁggcﬁgﬁge %%8c %?ﬁ?%?? 3£m§ér§9n
partitionslbé4pral pdenthcalk theckpessialeodr tasgedvbetiweenagdjiacent

cavities (H and between cavities (H) and m crostructures % adj acent
thereto. 18°18ha¥nhtezpiaagerertvasieralinedei Rrefurafi1n8r th8, uRﬁ@Feln t he

grid po'”tédgévefatﬁbsﬁép6§1E%dtBevbéﬁﬁﬁaha9ékeﬁﬁ gt thegsel cggdneavities
(H is B, and the lateral extent of the mcrostructures is n*D + B, where n
is a n&lurahe20ppemrberdge20f The ahnadgéﬁﬁnt 88 .chai iedernednetef claims 17
to 19, mhergln th%ngﬁt rnbn (ﬁ eSl S% nSS&aZSrf LSt %Rd a second

| ayer (S1, °$2¥°na &r &P S 5850 gl SP8PT PGSR t Ré aVities (H run
at | east laebbeshmenalﬁh@sthaebuae$eéwy bd@nabakea§tc$35bd i80saewpri ses at

| east a ~e.of different said first layer, and first |ayer Sl) and in both
| ayers (S1in2illyrératisngerdent asdcl(ailiedofnidpiirm 20, "ihéPelhe
illustrations (c2) and (c2') represent the end stage. The

15 cavities H thus produced form the individual cells which
determine the extent and the course of the microstructures
to be fabricated. The regular arrangement of the cavities
H defines a grid at whose grid points the cavities are
arranged. The microstrucures that are subsequently to be

20 formed in the cavities are therefore likewise oriented to
this grid and run along the connecting lines that connect

the grid points.

In the case of the materials specified above for the

25 layers S1 to S3, the material chosen for the covering
layer S4 is silicon oxide, which grows only on the second
layer 82 as a result of an ozone-enhanced TEOS

(tetraethyl orthosilicate) deposition.

30 The material of the covering layer S4 which projects above
the third layer S3 is removed by means of chemical

mechanical polishing (CMP), it being possible to set the



-31 the material of the first layer (S1) is silicon nitride and the
material of the second layer (S2) is silicon oxide. 5 22. The arrangenent

. as clainmed in one of clains 17 to 21, wherein the mcrostructures (M are

i nterconnects. 23. The arrangenent as clained in one of clains 17 to 22, 10
wherein the mcrostructures (M conprisg-a netal or a nmetal alloy and, in
particul ar, copper. 24. The arrangenent as clainmed in one of clains 17 to

25, L5 whengin.dfie GRS, (a0 ol Qoed A & COuST 119 DAY S () o own

selectively o materi al e Yecond
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]ca]ca'4|55V6Y66677a 889nP99:
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E| EEEEFFFF
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opened cavities H' 1s ensured.

20 A subsequent etching process opens the covering layer S4
above the selected cavities H' and, in the process,
uncovers firstly the surface of the third layer S3 and
finally the surface of the first layer S1 of the
partitions 4 situated between opened cavities H'. It is

25 also possible to carry out the etching in such a way that
the second and third layers on the partitions 4 are
initially not removed. As a result, even in the event of
possible misalignment of the resist mask PR with respect
to the side walls of the cavities H, H', it is possible to

30 achieve opening of the cavities H' without removal of
partitions. The structure thus obtained is shown in

illustrations (f) and (f') of figure 1, in illustration
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are then filled with the material M of the microstructures
to be formed and protruding material is removed by means
of a CMP step. To that end, sputtering, vapor deposition,

15 CVD, electrochemical deposition methods or combinations
thereof are used depending on the material M. The material
M may be, by way of example, copper for forming
interconnects. The method steps specifically required for
the deposition and planarization of copper are described

20 for example in DE 199 57 302 Al already cited, the
disclosure content of which is hereby incorporated in its
entirety. The state after the concluding CMP step with the
completed microstructures M (here interconnects) is shown
in illustrations (h) and (h') of figure 1.

25
If, instead of the triple layer comprising first, second
and third layers Sl to S3, only a double layer (S1 and S2)
has been used or the third layer S3 has been removed again
during the concluding CMP step, the result is the end

30 state shown in illustrations (i) and (i') of figure 1.
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10 regarded as grid points and the distance between adjacent
cells is designated by D and the extent of an (essentially
square) cavity is designated by B, then the
microstructures M have a length of n * D + B, where n is a
natural number (n > 0), i.e. the microstructures extend at

15 least over two cavities. In the simplest case, the width
of the microstructures corresponds to the lateral extent
of a cavity. It goes without saying that the width of the
microstructures may likewise extend over a plurality of
cavities, so that m * D + B, where n is a natural number,

20 holds true for the width in the case of essentially square

cavities.

With reference to figure 2, the basic process sequence for
the "cellular damascene method" is outlined for the case
25 where the microstructures produced are not generally

separated from one another by cavities.

Proceeding from the layer construction shown in
illustrations (a) and (a') of figure 1, lithography and

30 etching are carried out analogously to the description
relating to the above illustrations (b) and (b') of figure

1 to produce a grid pattern (illustrations (a) and (a') of
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U& ()-1YlQ8rtitions has been set equal to the width of the etched

depressions 6.

5 In the same way as in figure 1, figure 2 illustrates
mutually assigned plan views and cross sections along the
lines indicated by arrows in the plan views.

Using processes identical to those described in connection
with figure 1, the depressions 6 are closed with the

10 covering layer S4 and planarized, in this case the CMP
step stopping on the second layer S2. The structure thus

obtained is shown in illustrations (b} and (b').

After further process steps, likewise described in

15 connection with figure 1, those cavities H' in which the
microstructures (here interconnects and/or contact holes)
are intended to be produced are defined lithographically
and opened by etching. Afterward, the uncovered partitions
or webs 4 between the opened cavities (cells) H' are

20 removed and the resulting trenches are filled with the
material M of the microstructures to be fabricated. The
protruding material M is removed by means of a CMP step.
During the lithography for the selection of the cavities
H' toc be opened, account was taken of the fact that

25 adjacent microstructures are generally closely adjacent
and are separated from one another only by partitions and
not additionally by cavities. Cavities between adjacent
interconnects can be dispensed with particularly when the
material of the first layer S1 is a "low-k dielectric".

30 Requirements similar to those mentioned above in
connection with illustrations (e) and (e') of figure 1

apply to the lithography step. However, they are more



U8 () - D<} <<b===>>aB77 10 10 U37ML0% U& ()-5!10% U& ()- 3l 10% U& ()-1010%
U& () - @x-!109AJU& ()-g, | 10% U& ()-> >>>>L>>A?j H7 10 10

Ul &' 109%bb& () - 3! &' 109& () -3 10%& ()-f10%& ()- 109%& ()-° 10 U 10
CU?@L@ @A) [ 9H7 10 | ~9$F 10%-+& () - ! y#100&' () -1 y#10%& () -

109%& ()-M 10%& ()-!M 10%b& () - APBBCEPSDIV®EDW [ M/ 10 ! ~9$F" 10% 10bb 10bb
10bb! F4 10%b& ()-! *#10%b& ()-!*#10%' ()-!}9$F" 10%bé& () - &D+D DDDDGEIBM?

. '()~' 5‘; 0(%]{1?{{@ %%&&%{%ﬁcﬁ%\{ wek 0 (D@ 100 N () - Y10%
comparison with figure 1. The structure obtained after the
concluding planarizing step (CMP) for removing excess
material M, with the completed microstructures M (here

5 interconnects), is shown in illustrations (c) and (c') of

figure 2.

It goes without saying that the exemplary embodiments
described above can readily be combined with one another.
10
Figure 3 shows a cross section through an SEM photograph
(scanning electron microscope) through a cavity produced
by selective ozone-enhanced TEOS deposition of the fourth
layer S4 (ozone-TEOS oxide) on PE-CVD (plasma-enhanced
15 CVD) silane oxide of the second layer S2. By contrast, no
material of the fourth layer has been deposited on the
first layer S1 comprising silicon nitride (Si3N4). The
covering of the upper edge of the first layer S1 is caused

by the ozone-TEOS oxide growing on all sides on the second

20 layer S2.

Figure 4 shows two identical strip patterns 10 and 12
rotated through 90°, which are successively imaged into
the resist mask 14 used for defining the depressions or

25 cavities.
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Second layer

S3 Third layer

sS4 Covering layer

H, H' Cavities

PR Resist mask

M Microstructures / material of the
microstructures

2 Patterning layer

4 Partitions / webs

6 Depressions

8 Trenches

10, 12 Strip patterns

14 Resist mask
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(H) in a patterning layer (2, S1, S2, S3) arranged on
a substrate (S), the cavities (H) being separated

from one another by partitions (4);

b) opening of such cavities (H') in which
10 microstructures (M) are intended to be produced;
c) removal of at least a portion of the partitions (4)
situated between adjacent opened cavities (H') in

order to form trenches (8) extending over at least
two cavities (H'); and
15 d) introduction of a material (M) into the trenches (8)

in order to fabricate the microstructures (M).

2. The method as claimed in claim 1,
wherein,

20 in order to form the cavities (H), depressions (6) are
produced in the patterning layer (2, S1, S2, S83) and are
closed with a covering layer (S4), thereby producing the

cavities (H).

25 3. The method as claimed in claim 2,
wherein,
- in order to form the patterning layer
(2, 81, 82, S3), at least a first and a second layer (81,
S2) are successively applied to the substrate (S), the
30 materials (M) of the first and second layers (S1, S2)

being chosen so as to enable a deposition of the material
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in or er to form the cavities (H, H'), the
depressions (6) are formed in the first and second layers
5 (S1, S2), the depressions (6) penetrating through the

second layer (S2) completely and penetrating through the

first layer (S1l) at least partially, and

- afterward, the material of the covering layer (S4) is

deposited in such a way that it grows essentially only on

10 the second layer (S2).

4. The method as claimed in one of claims 1 to 3,

wherein

the cavities (H, H') or the depressions (6) are defined
15 1lithographically and subsequently etched into the

pattering layer (2, S1, 352, S3).

5. The method as claimed in claim 4,
wherein

20 a resist mask (14) is used for the lithographic definition
of the cavities (H, H') or the depressions (6), at least
two regular strip patterns (10, 12) rotated through a
predetermined angle relative to one another being

successively imaged into said resist mask.

25
©. The method as claimed in claim 5,
wherein
the predetermined angle is 90°.
30 7. The method as claimed in one of claims 3 to 6,

wherein,
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differs from the second layer (S2), so that the material
5 of the covering layer (S4) essentially grows only on the

second layer (S2).

8. The method as claimed in one of claims 3 to 7,
wherein

10 the material of the covering layer (S4) is polished back
as far as the third or as far as the second layer, the
third or the second layer respectively acting as a

polishing stop.

15 9. The method as claimed in one of claims 3 to 8,
wherein
the first, second and third layers (S1, S2, S3) are

dielectric layers.

20 10. The method as claimed in one of claims 3 to 9,
wherein
the material of the first and third layers (S1, S3) is
silicon nitride, the material of the second layer (S2) is
silane-based silicon oxide deposited in plasma-enhanced

25 fashion, and the material of the covering layer (S4) is an

oxide fabricated by means of 03/TEOS deposition.

11. The method as claimed in one of claims 3 to 10,
wherein

30 the first layer (Sl1l) is about 4 to 5 times thicker than
the second (52) layer.
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30

microstructures in order to form said microstructures.

13. The method as claimed in one of the preceding claims,
wherein,
in order to open the cavities (H') and in order to remove

the partitions (4), a mask (PR) 1s applied to the covering

layer (S4).

14. The method as claimed in one of the preceding claims,
wherein

the material of the microstructures (M) to be formed is
introduced into the opened cavities (H') and protruding

material is polished back.

15. The method as claimed in one of the preceding claims,
wherein
the material of the microstructures (M) to be formed is

metal and/or metal alloys and, in particular, copper.

16. The method as claimed in one of the preceding claims,
wherein
the microstructures (M) to be fabricated are

interconnects.

17. An arrangement of microstructures
having a patterning layer (2, S1, 352, S3), in which a
multiplicity of closed cavities (H) and a multiplicity of

microstructures (M) are arranged, the closed cavities (H)

10
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being seated on grid points of a predetermined raster and

the microstructures (M) running along the connecting lines

that connect the grid points, and the closed cavities (H)

having a given lateral extent in at least one direction

5 and the lateral extent of the microstructures (M) 1in this

direction corresponding to at least twice the lateral

extent of the cavities (H).

18. The arrangement as claimed in claim 17,

10 wherein
partitions (4) of identical thickness are arranged between
adjacent cavities (H) and between cavities (H) and

microstructures (M) adjacent thereto.

15 19. The arrangement as claimed in claim 17 or 18,
wherein
the grid points have a distance D, the lateral extent of
the closed cavities (H) is B, and the lateral extent of
the microstructures is n*D + B, where n is a natural

20 number.

20. The arrangement as claimed in one of claims 17 to 19,
wherein
the patterning layer (2, S1, S2, S3) comprises at least a
25 first and a second layer (S1, S2) made.of different
material, said second layer lying on said first layer, and
the cavities (H) run at least in the first layer (S1) and
the microstructures (M) run at least in both layers (81,
S2).
30
21. The arrangement as claimed in claim 20,

wherein
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24. The arrangement as claimed in one of claims 17 to 23,

15 wherein
the cavities (H) are closed with a covering layer (S4)
grown selectively on the material of the second layer

(S2) .



