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di sclosure relates to the field of fabrication of
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circuits, req a iny’ reglons of preC|ser
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di mensi ons, thereby requiring highly sophisticated
I'i thography techniques. In addition, the surface
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t echni ques, which may require highly sophisticated
w@bk@aaniogati on techni ques due to the usage of POWUK2007/008371
dielectric materials, which nmay have a reduced
mechani cal stability conpared to "conventional "
dielectric materials, such as silicon dioxide,
silicon nitride and the like. Thus, by avoiding an
iR Sy PP SRS B G A ol oo
materials,tw%ﬁh M HER a ré@t]_@eﬁ%e%aﬁicil%@tiﬁ@y cUﬁﬁa@Jd't@l‘coWentﬁﬁM” Qfe!@&ﬁc materials, such
mask material is contacted by a correspondi ng die
as siliconhdssiide(siBeon alitriéf aridhbd likenciTudely nvoslpechioptcal priesimgndgime, respective
spaces for formng trenches, when trenches for netal
trenches qr jvigg gy befofmedipa teditibef napqimpripfdsebnigyes Cigwing rggist majggal or any other
e L A4S0y 4 B b L LIRBILL 0. 0 e
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Al t hough many probl ens associated with
used to triadsé dHei patteog fromp e masly Idyer intpchegmeterisy layesi swep ashbe dighagric material of the
_ imprint technique, the trenches defined by the
metallizaioa Pt process have to be precisely aligned to
Plih%b(éh%b%% ¥rot)lg&19§sgchteﬁsxrith phaglft_ﬁgyap@ m&Y HelBPOSddHY u¥ifg he nano imprint
stringent constraints on the inprint process
techniquel Bi€ lrricislefiden b tHeemprit tproatsh bavs to beheredivaly @ligriedrpy prentiously formed vias,
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thereby alsg ippesipe Yegy FRSeH KAPIHES & 1 H\é‘ﬁ'i"hlﬁ%“?/%%’ﬂm&'%/er &t ?‘PV situations, the nano
o formed oo i ' ' j . Si -
mprint e RAGHE By b BLEAARL o R8I lrings WG Rty formed
in an intef1Qfer BRI Yn&Eial, shed thérthé ANEEnenCoflefiDOIrE shd®h &Pl par@isetdrsfor obtaining,
used as an efficient control regine in conventional _
for instagghot eAPETEh Sppa RS uted cd rAngiBaent genjroh Epeimsnigefonysational photolithography
. avail abl e. The.lap)[ esent disclosure is directed to
techniqueg, 13y 58 L8R PHYAE Phat may sol ve, or at |east reduce,
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OF THE | NVENTI ON The foll ow ng presents a sinplified
the aforeigeniipied yrobikms. he i nvention in order to provide a basic
understanding of sone aspects of the invention. This
sunmary i s not an exhaustive overview of the
invention. It isgpRimakPGHFeEiCedEORLify key or
critical elenentS of the invention of to delineate the
BRAP®Wg prddéntsd asusplifiedsumnlatysof S@lieentjoul infed:e tol ggovidy a basic understanding
present some concepts in a sinplified formas a . . .
of some pypedtyefethe Hrvenian ndhis SHPHY PPt A SEPISHYS STV at! the invention. It is not
intendecl(%il iﬁg lﬁ%sk%d oI carlttiggl 'eleggnrgse gtq}wl iXVe 'o*l%r %oucmi %t% ﬂ{&tépg 'of the invention. Tts sole
G SEos&d°herein I's directed to a technique for
purpose ety mefégt domatstegss Afa sifPliEEOfokh UEE pleR8e tohECHora Sletailed description that is
sem conduct or devi ces, using techniques in which a
discussediatethani cal interaction is used in order to formor
BB ot PP B S P, Pt i JIo-C Db F IR e EPiPg) Rawres of
microstr-#c ST c}FaQrserLi!a&ﬁu&&chQt?e@' usfAP té@ﬁﬁcﬁl@§ﬁqvh%glrrﬁe%h&fcal interaction is used in
exibility is provided in some aspects by
order to Sdrg Rk bloGianh kegpective debdird) Gudhlee aromtioaive tifie, pIvaced shedike,pgthin a specified
required for formng, for instance, netallization o
material |aygre Fer this PurResP-c38 Feitated deererenf ifledlylity s rrepided (7 somg 3enseth s significantly
reducing@eg%ltén%%no? p?e?%eos?%éprs Qq:qéugegc{: ¢012 %%{uh% 5 158 e, BethhiPbD Lryers of semiconductor

devices in that via openings and trenches may be defined in a common imprint process. In other aspects, the
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sidewal | configuration of trenches, vias and the |ike
woraysioasoef f ecti vel y adj usted on the basis of aPCT/US2007/008371

correspondingly designed inprint nold or die in order

to obtain non-perpendi cul ar sidewall portions, as nmay

be advantageous for a plurality of specific device

features, such as trenches and openings for features

sidewall ‘Iﬁfg'f glgn%{j)éa: ﬁbt%?n%l!gggy%saégcg%gg del tg%? tb)?I %%ctive ng’ ﬁ\%yegnt ! %x’e basis of a
corresponélﬁé}? @és&H&simﬁnq/nB[d or B iPEAY% 1 Hbtign ﬁdﬁt}@ﬁ%ﬁﬁufﬁ X1 bbrdidns, as may be
hapi ng respective features, the overal
advantageﬁl&r foe ranpli@kty Of dpbrifia ésfre cbdnres, smhcarsosetnclwstaud eapdn}\gs cfer features in
may be enhanced at reduced process conplexit

. losprnancitdes. Gaedesiiy oy g e corERyEH o] M fgpiaues andlo
by prov1dmg enﬁantcgdfe Hex?)nlqy 9nr shta hl’e\% perspgc G2 Sfezﬂlg'gs I"@,Q&ﬁ glfforﬁlgl{c% %lf he respective

rcul ures nma ance France
mlcrostru(Q\Q'E advitle Ry 8enhdHRédY RAuckd f)rl)ce&&hﬁ\)dlbﬁfy, suV&E,&‘& instance, any critical alignment
nmetal lization structures of sophisticated
operations@ay boredured erd/ordeeviromss perfermaeresif et circpit degtugkis mepy the enhanced for
one illustrative en‘Fodl nent di cI osed herei 5
instance bgmmlr§é1§ “Eﬁrﬁ}%‘rﬂlv’ eﬁ'ﬁf'\ﬂ'{ep ﬁrﬁta lzat\(?{l gtru(gBléeﬁl héopglﬁta:atg semlconductor
devices aJeE&Qﬁ.t}ed nto a noldable material |ayer that is forned
above a substrate, wherein the via opening and the
Adcatinh toGdé nmsﬁmmwxﬁemﬁMc&sd lgfeimna methad dompeades Gmmmonly impﬁnting a
structure of a mcrostructure device. Furthernore,
via openinggand g Hench i 4 eddeble gateripl davar that & fopgd éb"(‘f‘?ﬁﬂ‘ﬁﬁ"l“?ev%hef‘?‘h‘@e ‘“a opening
on t he i S C
s o o30SRl 15, M SREIR 08, KRELERE v, mimor o
method cdi:q;neasmonnangmtahada ERDRIITIAS ot APPdsia bf thgviAspenidPBAitivgrehdht O
a nol dable material |ayer forned above a substrate,
Wq@]dfeg o @patheg p}élﬁtrqt\\ge gl@qu@gapbﬁéfgos?%he&eq eqmethed efmprises imprinting an
crogi?r uct ur e yice '

opening nﬂzgﬁmﬁ b& A f:rbada%‘ ogP?dea% vaetals% rﬁt:ravt\;ls ?}V ercral\évgle é) e?lor tcor?e@%o%?s to a feature of

a mlcrosnggturetdg@ceoaqg BisHGide TR SHEIIR héh-pebdafaidumt B:@&ltaﬁ&m’iﬂ R&8ct to a bottom of
formng the feature on the basis of the opening,

the openingh efugthermbigethe fnethod womphigs foaming the featypeedine bdsigof Hie @psuitiel wherein the
portion with respect to a bottomof the feature.

feature b B RIS 43" A AE Y ) TPERS PO IR e

,géc&%!n?‘?tg etha%gtﬁérnillusﬁ'at{@tet}nggdlﬁmrs&ﬁs%& hfar@flmi W3th8d comprises forming a
nmetal i zati on layer for a sem conductor devi ce andp

metallizatiBRClhAZA| forakh [symitdnansdr etevitengndt inechiidady lrbds&iringnthd aeeilizgton dayer to a
substrat e havi ng fornmed thereon a plurality of circuit

substrate pvigdermed thraEP iSRS GRMERS: THE DRAW NGS The
di scl osure may be understood by reference to the
foll owi ng description taken in conjunction with the
acconpanyi ng Skaw PESCRIPTIOMOE THW iies weles ence
nunerals identify |like elenments, and in which: Figures
Tig-disslogiedraamplte upddritgodibly Irﬁg*@rrcatoeth% foawing daserippraipkep i ggaiunction with

e ccongzpny e g ga A S ORIt PR AT e S st
BERELSS e s&@mﬂlcgl%ﬁdsﬂaté %sﬁls%ortah@e&seo? R&GLbYEctRP BIHnB Y% formation of
in an interlayer dielectric material according to

a via/linei rhekallzhticatstrvvareinh eohm@ningridipsctss &e dirdedy forming g (repedtivgfopenings in an
28 WD 2008/ 005087 PCT/ US2007/ 008371

interlayer dielectric material according to illustrative embodiments disclosed herein;
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Fi gures 2a-2d schematically illustrate cross-sectiona
views of a mcrostructure device during the

worovgfesosuri ng of a via/line netallization strRCT/USB®07/008371
based on a common inprint process with a subsequent
etch process according to other illustrative
enbodi nents; Figures 3a-3e schematically illustrate
cross-sectional views during various nanufacturing
F&El?ééeg- for n{aﬁ%]} Elgl a Vé‘gs/glgécaﬁ?l}a tv{e\l{'g to raem gros cturebt?ewci: during the

a subsequent Tenov
manufactqqfn gf ael/l%&{ in&allil %&rﬁ!ﬂu&hm @&G@Srﬂ& Bnrhidd lf‘ﬂHﬁﬁt Iﬂ%ess with a subsequent etch
i I Fustrative enbod i ments; Figures 4a-4c schematically
process ad'cd)rhlugtoroﬂteennastqaﬁ@ceens@inﬁénew for formng an inprint nold
or die, i.e., a negative formof a vial/line structure
Figsees P gehematically ntrae oest: %ﬁ%‘Pﬁ%\t"‘% Writpo APy facturing stages for
ure 5 sche ically illustra
forming a Vr’aglﬁ‘s SPEYST © o{r{'g%%s}s BT ehet AP Tm 7 é'icfsgﬁﬂg tC‘i r g%% Fesemoyal of dielectric
material aSd4REIM S huhérAGlstilivO@niddipkMg al i ty of circuit elenments in
accordance with other illustrative enbodi nents ' .
Riguses Hedesthenmdiradly iustRieparessss Baw o faingraiqrsat jngld or die, ie., a negative
illustrate cross-sectjonal Vleﬁ% f a plurality of
<ReH

form of a V]ﬁlblfl? Wctﬁﬁlaacgrd&g t?j)(eéotheéwuﬁ@tw mf)rgsk pendi cul ar
l§ u?eeF@ I'Jemgtg:glﬁ)J ﬁhUJu@Jeé QGIegxfamEa?%-%fe; loy @nenﬁ'gﬁ;ré %@talfh%txgﬁ stQIctures toa

I'tzat1on features for sem conductor devices
substrate @CRANKE b PUrdliey ofl chrtist deatenty & @pdiddeaneitt ghaliilbslrayige embodiments disclosed
~ herein; Figures 7a-7b schematically illustrate
herein; cross sectional views of a sem conductor device during
%ures Ga- gr méma%@allg JJS&QJ c%sé %gnotn&%m gfsa a&aﬂtp gflpxﬁ'ﬁﬂt%oglg or die having
|e or s according to yet other
a non—pdrﬂehdi&ﬂarr ailde\é@ll @Bﬁ@dﬂtlﬁfﬁ‘ RF Sespaice Megite Forda - dmetallization features for
schematically illustrate cross-sectional views of a
semlcondsmnde‘om &‘@P@mg theilfpstrative E!F‘Pqﬂ}@‘evta Flﬁs‘é%FSd heggitiuf act uri ng
a _conductive ne, .such

é?‘g t—? ‘; eSCh(ﬂ%l tlcaﬁlnqllus te(::j Imi_oss sactlonaé ev\ll\%vlslof a sen coxéddx?tgtggewce during the

formatlonoch'tléllaﬂgrd trQ%hé n |tma§1£]$f tL;ﬁ&h RhSHAE iR GF RIoML RGolaRg @ W8 bther illustrative
lustrative enbodi nents di scl osed herein. Wiile the
mmmmmsubpmrt matter disclosed herein is susceptible to
various nodifications and alternatlvgvforns Eec

AT T Sme Yo e RS FE e 95y TR oE R Fltes varios

lidhet 208256 RE Sl H8S&hd Bestoded navilil Ridodified sidewall
mmmﬁmk?g§%%ﬁ$§§g%9%%ders?o&éz homébé? %%at t he d?&%rlpfﬁéﬁ seews
configuraief @itdned by Sjiepthtitehedqib adbramp tce)thes illn@itativerindorth@chtstdisclosed herein.

limt the invention to the particular forns disclosed,

Wintle G subiret st disloged heTgis 5 SHEERHbIagR Viriouy BOdifpligns g altemative forms,

a val.en

s GREHPRATRESE A0 oy 2P RISl s
detail. It@ﬁtfuﬂd’&dzn@éfst&d’dehowaﬁ@ﬁm&ﬁ dé‘sbxﬂitlmﬁ her&ESApLdH bSGREARTE G intended to

OF THE I NVENTION Various illustrative enbodi nents of
limit thet yeentippy énthicopartienler et distesed, Jat ow, the montiagy: et isfertiop ipfto cover all
g LS A b R
ammmkgghﬁgmwe0|ated that in Page 5 of 28 WD 2008/ 005087
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DETAILED DESCRIPTION OF THE INVENTION
Various illustrative embodiments of the invention are described below. In the interest of clarity, not all

features of an actual implementation are described in this specification. It will of course be appreciated that in
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t he devel opnent of any such actual enbodi nent,

numer ous i npl enent ati on-speci fic deci sions nust be
wora@e/ 00587 achi eve t he devel opers' specific goaP&T/US01008371

as conpliance with systemrel ated and busi ness-rel at ed

constraints, which will vary fromone inplenentation

to another. Moreover, it wll be appreciated that such

a devel opment effort m ght be conpl ex and

~ but . woul d nevert hel

ti me- consumin i
oo S DU O DAL 550 B e b s e o
achieve thg g%?ellagerg IESECQ’@ %gerlé El]lcﬂgs f!:omgﬁangé \§1€H 59§Hﬁ @elaty]a%d Bﬁs%x%%ﬂ&]ated constraints,

ect matter wll now be described with reference to
which wilf \hey fadnt aehplefbuior ®. andberi Dlogoves tir wiltbd rpBeciagyd stiag sush @adayelopment
devices are schematically depicted in the draw ngs for
effort mighybeyepstiex ghd émcarﬁav%rwbwp Beyartheless besa Foytiprypndggiking for those of
di &H resent %Cep ¥Eﬁ<ﬂ$£h details that are well
ordinary s A S8 PEIeM 9T e ihe art. Nevertheless, the
1Ak E@Qalﬂ? chibfteAMhRE SVl h&w IbE] @J:sblxdﬁﬂi Wil Ee&hdel B Qh@ﬂﬂclﬁ% Pi@s) Various
ilTustrative exanples of the present disclosure. The
structures)\yp$tchss and deviphs ars edepsiealy Wenieddnin S drawiheb éor prrdesese Getenating only and
interpreted to have a neanin consi s

ith the .
so as to ﬂﬁo‘é’??{eaﬁalpfﬁe%fd’sflﬂ%%e W%Fﬁ%lg \J ea aﬁ% ?vg@ zcgowgil/\n tot W8se s%lled in the art.

Neverthelgsls<I tLel S{lcﬂeﬁ Len\gngg %leﬂ}{é&h%d & Jescngp a@pﬁﬁllaﬁl 1llusg§(rvk Qk 4 o@the present
rm or rase, i. a definition that is different

dlsclosuref rvm whas @ﬁddpmaeyu@m alexe:ushmmabg/ uieatobdh gncasmtermﬂdieroslmgd meaning

y those skilled in the art, is intended to be

consnstentwthctbqus@émm&rsfa@vée gprdt #1d phespanby hospialicd im e é‘?l‘ﬁ'am oty o speci
deﬁmtlon 0 a teerr)r(lt enkrat h‘zaé & det mtlon 03 Bk P B]rff’gx%gt ﬂ’ l;th ?tﬂ'gg/da qu,usl?c@%%r ﬂeanmg as
spec I.e., a meaning ot t at
understool ijﬁﬁs%tsﬁ)iﬁéh 1k3¥he~°akl ik iregdaand beSRpSed b$ ld@rhnsﬁnt&&%@ bfihe term or phrase herein.
definition will be expressly set forth in the
To the eJSepte@haf B ¢ CGrPhl'aFP i infesfdpch fo- hay¢ eﬁachhaﬁwqu that nﬁwr@c‘tﬂwy than that
ynequij voca

e
understoog H%sktllgfl 16:?15 6Pﬁh éxggg:laapﬁgltrl%‘ \Tun %e f)ﬁ) ress s)mgt rt{n mrua sPecrhcatlon in a defini-
tional mameﬁtﬁétqﬁgcqy mru%edaw@&h@sﬁadés qmapetcﬁmzm,g&efor @& teinoasrwag

features of mcrostructures, such as sem conduct or
Gavrhltye Sha Rebjdch andttprk disclesed \hhmo hrelates [tezs teckiqre ©f forlpang features of
phot ol i t hography steps are replaced an
microssuftiiEh RIch BRSO WFiEtRex o st 1 e bR & ‘%’é‘s"?m%1°fg§%ﬂi‘°‘f"é{§}°éfaphy steps
are replaceé) g)h nq glll %cﬁu{u@% \Hll:bgh i‘ezﬁur@ Qf Hﬁélst am{asl@lagér rﬁ%(%&mmg a feature, is formed
ani contact between a nol e nmaterial and a
by a dire& GfetIR5io4) R:dinﬁhg bétiFdni antholdiBle dna&halrhﬁmﬁ) cﬁHreSpdhﬁmg $bgangmold or nano die or
wherein, in sone aspects, two different types of
stamp, wifegeirt, Uy seBe ARGCth 8T B FRY ‘YP‘H‘ °§feé‘6'i?’frt5‘ﬁy ?%F‘?eﬁt‘“ PFOFNOE dmprigt process in
ed e,.nu

order to rﬁguce the numlger oy regvlnreg all%nax é)r({cF]sses amg l'iso re c@ theg'm %tof individual process

rocesses and e nunper
steps, sudil=29 g%tloﬁgtﬁﬁsplaﬁ%hoxaﬁepg BROGE liked rlnSaB&Qéi aspect, the shaping of respective
pl anari zation steps and the like. In another aspect,
features tniye be reg@mptished by eaggem'tatelyedesxgggg msg@tlmynmet molds in order to -enhance

acconpli shed b rlat eS| [ res
pectomufSh g PRIV BIAHAE Bt FE IR P BYRENE Egng Ross: For
example, 11?' SHEE hllllé{r%tl\f/eeéxtxﬂ&ﬁﬁleﬁg q‘/apgl:ed Q/QIQ I @rgncﬁgem@eﬁef fBFnrlga "Yn&ho f)asm of corre-
e respective patterning process. For exanple, in
spondingErQ8Bgriell infHint @it biv@oley b @fllen® Bigfificah@peh@de e didl belfavior of a corresponding
trenches may be fornmed on the basis of corre- )
deposition psvcmeﬁs rf?ﬂ syli@ésﬁl@nw P 9pRdhgtive effaterigy s%wasnefaﬁ grgkplloppand the like.

ce the ehavi .
d , at
Conseque&‘lgg llél%ﬁ éwesa & 6181’1 %’n %us rgsugtl ?osts alya ﬁ re ?ce? | smca at many

manufactlifh a!‘.ta%&nﬁ*g'@§' btBextRLifd dnd Icmm;ﬁé*%ot@ﬁthmpﬁ% Steps mﬁ:@@h aide@)o5 respective
5 | Tke. Consequently, the overall process

eff|C|ency and thus production costs may be reduced,
since, at many manufact®®®?hef%8t ages, highly cost
ext ensi ve and conpl ex photolithography steps may be
avoi ded, or respective Page 6 of 28



WO 2008/ 005087 PCT/ US2007/ 008371 photolithography
processes may be used for form ng appropriate inprint
worelod®psosher eby considerably "nultiplying” theCcT/uS2007/008371

efficiency of the respective photolithography process,
since a single photolithography process may result in

a corresponding inprint nold or die that in turn nmay

be used for processing a plurality of substrates.

gure 1 a schepmatically illustrates a mcro

cture .
photlithogEO.E56% T Bh. T SO PURCYAE1 JB BBt HEADS considesbl
“multlplygg‘?rtgttg gﬁféﬁ? Qf th@re&ﬁm\@ W%@&pt@ ch@s@ ddaah silgy pl(o%@béﬁ‘gphy process

lzation structure in order to electrical
may result Gi) B @Giresp@INE Gprike ndoild GuUdi¢ tial et 8y buoded dsr processmg a plurality of
transi stors, capacitors, resistors and the I|ike,
substratesf or med  therein. In other cases, the mcrostructure

F?guéeli_ eg scge atlcaYI ﬁle%trat?ée.nt mallcros V(!tt?rg JL@x‘éé gl%of QJ}JI.E in some illustrative

n roni c conmponents an mechani ca
embodim&itTRaY eéﬂ'e%er@ ster‘hﬁgndlv.xét&edev@h GalTingy ABdivels indtaBizElRY isGRtulD0 order to
may conprise a substrate 101, which may represent any
electricall@ p:pﬁr@prrc%tc@vq; cilzsit elgtnents, sepbps drgnsigtoss, dpaeitqrsh @gletgrs and the like, formed

sem conductor , substrate that may |ncl% q} uried
therein. Ilrhgtmré:flseﬁdhe] Q&f{éﬂs‘“ﬁﬂﬁ? degH:B\M)B ma 8ﬁase£t a device having formed therein opto-

electromcC !(:)Clrliljl igxqillts Qcﬂd/lop %gilgﬁlgaﬁ c()iﬁlgnlm@ Bl‘ﬁ?h{hE Q&L u r'ﬁlel microstructure device 100 may

dere an appropri ate sem conduct or

comprise ladytBtratd BO1f ﬂitﬂﬁday&ﬁbrékexft esyppplopriag: subksrate,atith ey alsdiyarbasel gemiconductor
ot her cases, the substrate 101 nmay represent néﬁ’ . .

substrate BpipaypSRciude Bbusiss P’F‘ét“"ﬁ&t’@(‘r"éfh"ﬁ%‘vtvﬁ’g‘ S BF - P BB BIP o hitecture 1s

consxderegp‘g v?x&lttlagtae ro na nchQch; exI Q%fm@é L:P%eséééﬁve insulating layer. In other

Seurty d) respectlvg conmponents, at |east sone

cases, th@iub%‘ﬁleclbl Ry rdpEsdht 618 @pprofiftid AGRO RElleid) hiBhgdolrheAahedredh an appropriate
structure in order to provide the electrica

material Iamr @irat ollerve e rmmut@etmeﬁ rqsrﬁetl‘feeﬂsﬁmttv @t leagt semg @f which may require a

strate

till o
correspor}dgté rnéeéallﬁ{:txog r??'ucgﬁ% fnocij'%er z({ proy C%er tr%clé eechtnca m ercoPnecnoB ]between e respective

circuit el%&!n&h th Stif And?Qade® B bRatdBH Alnby ?eﬁrtesegnar@taﬁﬁ r‘ldfe&aﬁ'tbnaﬁlatenal above
be transferred to a respecti ve sem conduct or

which is d»eaaslfcfreed fnm@aallitagi¢resrug g goy mayse Waisferedtodasspedtibpesmicaridagtor device in a

on in nore detail. In sonme illustrative e
later stage.{4g Wk RS Spserited 2429 9" ey FriRe | ‘f%?F‘ﬁ%‘S‘faﬂ‘éereé'tbﬁg‘ﬁ‘e?ﬁ i ane Sfgje 101 may

have forrg d. tﬂ%&; ygﬁ%hty%? b&!&ﬂg@ gnc{ugiﬁgﬁget:t\(@ &Qam @%Lnsrl%g i VAR nlag %e provided in
rovi de he form of highly
the form Gﬂﬁgﬂwctohatﬁn\&eéﬂm@ﬂddmtr@ioni @giaDRgionsBd @k likee g}tlcmmeraﬂdyer of moldable
. the |ike. Mreover, a layer of noldable material
material mymweffm aboxp By eubistrge Kljp¥hersdr.é 10 Imb‘tféﬁeﬁ“e}"ﬁs"aieﬁ ny ‘He“e la, the
layer 10? may (= epr;eesgr& alhl tap;g%grga@ ? glecrtxilca?gt dati g rg%{'r?lfi Cgﬁrae_z% e)}égt(ul‘esl‘?l?’a metallization
mmameforntng t herein features of a netallization
structure. For instance, in sone illustrative

Eprbioglang® rit some [igswasivel amb@imtse tie gholdpblet ieterfah g rthelleysfr 103 may be

e e Tt 56! bR bR BRI B! SRR G e

to as lov}-l}/R 'elgalusy)r E‘%tl &l ﬁlﬁg lowk l@dl@l@::tlecgvvltlﬁhcg\'lcﬁlleeaﬁf:&énﬁ& A thi€ 61X 3Rt the term
u dielectrics. It should be appreciated in

“moldablef l'eSersCtO mtaeﬁtl chdagteritthe thhedllow a'niectaciadd keenitact eftleatrsntont mold or die, i.e., a
mat erial characteristics that allow a nmechanic

negative doypptol ex opwpnpg] totie fprmgqi inthe Hggeripl gyer dp% SO s t@ defma‘l thﬁ g)@]&fqlevréatenal and

subsequefg)s{n rgrfnovaerlh Ol%sepgl g?vo }nﬁgr{nﬁg e,rrg\es: élbdtrlen rrtaheldem? ! r%gltler%l 1!)3%@ substantially

SO as e erra

maintainthDREAUE b Al £RERY 6F thd BnplRSRAE t Fot @xdniPRY, b RlideChlals of thermal plastic
wherein then the noldable material 103 nay
substantially maintain the dggorned shape after

renoval of the inprint r exanple, a wde class
of thermal plastic
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materials are avail able which nmay be brought into a

wo owswI®EDUS St ate upon applying heat so that PET/UE®07/008371
| ow viscous state a respective deformation of the
materi al 103 may be acconplished, wherein after
cooling down the thernmal plastic naterial, the
respective def or ned shape may be naintained even after

eformn
materials ?rg gbaé@{lel: v/élclh,g)?y 9 l]; %ght gxuc oijscows sgte upon Fpé)?ymgleheat SO tl?a% in the low

eri a
viscous sdt@?%e%ectf@ﬁgs&ﬁll& R0 ofaRGallibX Bay Mcoh@hsh&f QhLrEG AftdrRodling down the
| ow viscous state and nay, after contact with a
thermal plas®is paetialvbe desppativetieforaled shatyremdycheceingdned fan aﬁﬂsexmve!e)f thgleforming
the basis of UV radiation, heat treatnment and.t
imprint dif.j o @therscgseaespR5U YRAPATAIrFUE RS PRRRE TFAEATAS H&*&ématrfr?‘% At the lke, may be
provided 18 rTJ(l)ow v150f|856ta§eha%}§vﬂ1 tm%ﬁ!::r:‘cgrg{%c? twglﬁ‘ %1 etsltegtlo\)r%]tng%r?l§ %Mcﬁe%x%ened, for instance
on the basfs%@@%dha‘ﬁ&l hé'ﬁ'pﬁ'éaﬂﬁenfmdi the Gike, 64 R tdR8nth ke ReBRLd CIRPRI | Se
a substrate 151 nade of any appropriate material, such
Imthe sinbddgent shewi in E@areda.ohd raierostryptueg| dsvicqiﬁﬂ iilshca?rll msiysm the contact with
certain plastic nmaterials and F rth er no
sespect R BP T 5% Lot S0P EOPPIGE 12| BHGPA g B materiel.ach
as silicon, rkﬁg Jhyﬁdef Qgtg@ n]e'éag al‘ﬂfys C ﬁgssltl(y ﬁnaémn@)fheqmg ni-‘lﬂgl%rﬂof% the imprint
orned in the material Tayer 103. In the
mold 150e:mb<admmam plahbymf néghtverfegati by of kpeqige ddniplermpendgsriesfemed in the
~avia portion 152A and a trench portion 152B, which
material Igygs108 o 1t & HBRFEIMER PR FETFEAEV T 1AATHEYTRIS) 1 Herori 1§24 and 2
! YE BesbeliiRSias bl HEA 1thdd of B fhretalt b
trench pmgl?& ?42%:3 t %@%ﬂ C%BES%%% F%ée téx a?‘?fa% e, In 'so 6 hi st t|a clg?lg?j structure fo be
formed inMheGheRG ik WHEUDE KR YtaGHR, inStihBtia%d hi@ostdtire @vikB)) such as the device 100,
respective netal |ines or other conductive |ines
respectivehmwil tiges ar athed tdndrmivqalmssr lcaxingratwélﬂwf 20Boximately | Wenpretp sgverpiym may have
have to be fornmed, depending on the |evel of the

o be formjedicapendiye g o8 PLIER T TG SR BESPATIeEH R feaiimum cride
dlmensmrrsnffg}ltaﬁwmalg[ élénjlegé Iof thgélem%g %00 ns for any ¢ ircuit elements
(0] e

evi ce 100. As previously explained, respective
Apadvitn @$ explaind® te@pdciivedbanded o inétbliatibresruiires dré/picdlly formed on the basis
formed on the basis of photolithography and
of photolémrraelyp@ﬁ daomjp@tiea efyh ERsss s Whegpie heghly ‘ﬁ’i‘“@'ﬁi‘ VORI gRols including
highly cogﬁlfx %)l% pnt ¥nt11hgsoares reﬁtﬂ%ld ugu 1% a resggctlvy man o?a@!ugl?n(g s%lldegc%qgr%rmmg a via

es are requl res

and a metHBIAL E3Gdctbd k3BtoS RRYRARE of B prﬁ&gsmrﬂ&y&oﬁéidared akedreachdd &k via have to
Iine connected thereto, irrespective of the process

be ahgnes ttcr eace girerc @hish dey didallyt halttin @ meshectivrdalighraeny Flaorrfhai é'aft 9 be taken into

gned to each other, i ch ma I in
conscergon GRS e e iR el 05 sl pE Rl s
forms 15&9 Gﬁéoﬁ%éﬁdkn@ n/l aﬁ@ﬁu@%géahyeefo%sﬁg@ erHzlse%gng @%e&lﬁb Béhches, the
he inprint 0 including the respective negative

vias and fnﬁfanﬁnei 5%mfmati®ﬂ}7 ebgredidhi eagh wiher wide high gscising thdreby reducing process
negative forms_ 152B representhg?(es ective trenches
complexitygereayp 4V ighEEFRERARPe 7 RRSE e BT RS PPy (i dtyasghave to be
provided \.eo%(ice m (g &%da‘%%‘a &l’tgn d@é;e%%lf l‘%lsg%nm d‘b §Jt\%%¥ via %?ét’lﬁ'llgpgld trench
ess I'ncreasi evi ce performnce and
A rlﬁbéal Bebedsh Qloﬁ'eﬁid Q‘&dnﬁ@ B¢ nREBRRSSe NRVIEH NI® tBRlconsisalthey following
have to be provided to take into consideration a
processesc éyittrahafonratened areyfmimos;allcﬁugrfmms iberoviged rpueh a3 ﬂ‘@[ﬁe'ﬁli“ﬁtys regions 102, or

and trenches. rocess flow for formn
any othergireyitelerpenisiop rt'ée tﬂi’ Of:‘é(e i?fg"bh%?j ‘88}‘?15‘?‘?8 whiph,gay gqrip %@ﬁ ‘Hﬁml“hogmphy

processespgr%%ﬁ mt éggegs%s, tap %/1]‘ 121 g&&ﬁb@@ la@efr oﬁ%pﬁht%o‘ﬁs&réééé‘sw kfh techniques,
feature provi ded, such as the conductive regions

102, or any ot her CIrCUIt el ements on the basis of
vel | - establ i shed techni ddés® °'&fi ch may conpri se
phot ol i t hogr aphy



processes or other inprint processes, as wll be
described | ater on, inplantation processes, etch
wo e@hooyees, Page 8 of 28 WD 2008/ 005087 PCT/US2007/008371

PCT/ US2007/ 008371 pl anari zation processes and the

i ke, the noldable material of the |ayer 103 may be

formed on the basis of any appropriate deposition

techni que. For instance, the |layer 103 rray be applied
pna oo B RO P AR 208 P o oo
appropnatg HJp@QLd% tE@ﬂL;SJe' @'L)r 1§§!’:§J3e,%§3 18ved PRGhdyIve a 1@1@& WEBbw moﬁg ktﬂle by spin-on

nol dabl e resist material and the | | ke. In other

techniques dnld Uty rba trhait@airet 1ho the N visgout krate] wihyeant i§ @3uwbly mabealfsmlm;ob specific

by any appropriate deposition techni gue and
polymer n&f?ﬁﬁlofpfnp #hd4 r;?S*Stt matsrid gnd the like- 11g °thFrdH‘§F?“VF ﬁ‘f‘??danﬂ‘ﬁsg‘h‘f {pver 103 may

be formed(liv axéyr arlgtﬁwa_‘rglgrleate\?é~I ositibn { qﬁg?nd%gg% ?%: (%HQ& gltsg &82’ Iérg-glt into a highly

deformablglgtx& for iffancd m{ehtﬂieatméhﬂz l%@lﬂﬁwﬁéﬁ&ﬂh@ﬂﬁlptahtﬁmrand used. Next, the

. allgned relative to the mcrostructure 100 on the

imprint mbalsls@ ip ftheperlobitioned prtbhlignéve thlativg m#emwrt’wtvye lf)Qnon the basis of well-
nst ance using respective nechanj 1c&l a{iﬂ m\%

estabhshece ﬁléqnmgﬁotaﬂj for lﬁit?negrjsmgafefpéﬁtwg rﬁxec

ahgnment’%ahg andRP P rAeRf %Ip%pﬁa@eﬂ/ %&sﬂf@hlﬂ thk hﬁprinm&ﬁ 4o mltlﬁl mi@Bstructure 100
the mcrostructure 1 relative to each other,

relative tot daeh ¢tmnrthmiﬁnpﬁmlmblcnfﬂo aadvoly the michstryriugy desice Ut ang eowéwl@ie'ely to each

100 are noved rel atively to each other as indicated
other as ingipatecley i AGWS | PGP ta TRy EPEIFg ateR] REP ng
Fti QFI {b scl%%ngﬂcgh ﬂQ&.JaJeé ol mlc’l;ésgﬁl:rtlﬁe h&lcg QML |1t9é’5qn cMntact with the imprint
19T ustra m crostructure device 100 when it is
mold 150, Wheﬁéﬂﬂh@x@ipe&ﬂv& Jibgﬂthle forP [ 32Mave deindedtbOmolidbRmetenialtiiyer 103 in order to
respective negative forns 152 have deforned the
define themyq Qjaamp@aqciatt@pqhaperquay’éqerq% theylaygr @ mgygbe tig@ied, i igsipgee by reducing
the tempefagy ‘Sgi‘gé‘a%‘ﬁa}g%gg %a;[( I‘ &Ctg/ JnfggérganEat&g%geerg%Lgheag al\/t 41 l?ra violet) radiation

and the hltehﬁx ok ReAS e R bORL 1ayd? A6 FBRINGbstaR@I ac)hec[efolqgé)blek-kyat@fhat is, ina
appropriate treatnent, such as UV (ultra violet)

state in whialglthatria®rial laerd 08 @y Isubktentlall)nmgntd:g fits fopm bﬁ@rmegnqvﬁ@f the imprint mold 150
material of the layer 103 into a substantially
W“"adeﬁﬁ“&‘hh‘éfb‘feé'ieﬁ%fbcid@“%t ate, that is, in a state in which

}ijgx?e rl‘?%&refnﬂlcallyamggtraép %em%m%mﬁ&eaaévlicél 1|obf \’{FB'lll rtﬂeain{ﬂmhtt Pold 150 is

ormafter renoval of the inprint nold 150 wth

removed, A€ Gildicael by tgchardﬂ@ﬂeée tefeb§ ledahg, kye tofthegubseantiadly non- deformable state of the
schematically illustrates the mcrostructure devic

material 10808 (EFREPIVE h‘éprr”f?ﬁ YRS ACEOTBUSHED Vip GRE{E 044487 @ ench 104B, which

substantlatllH cor(r:eésl]tbo%éi alﬁ%/sizt% d s%?f»oe e]rgs?ectlk{ggggt%tf%rﬁ%}ﬂﬁﬁ ’152%" ?es{:egtwely of the

imprint mdRAL186. I@-Lhoull@ Be ap@reE@Scptﬁ&ttﬂe\lﬁpﬂnﬁ'ﬁbldnt@ﬂaﬁﬁabwlbw laéhedi@hto the material of
conprising a via opening 104A and a trench 104B, which

the layer $QB0ig tita subjtagitipy r@mdrfefsrplblﬂ dtgte yhigh mey lmelcos*hlaﬁb%“ ct“dh"’t bpgis of a respective
respective ‘1%5‘? ye forns

scfce SEREE ST RBPI L0 PEE RO TGS HROR Y G g poseses.
UB{IL ingd 30 vARYenll 384 2ardQlY RHHEBHO Med B 128 103, the height
Moreove{ma%élél %?ylm?lﬁg gyer Og}él nits substantially he ¢
level of tixQRataRf ﬂmréakyeemstnap ehanghdueho e yddirend clompbii thdresheaive hdgative forms
basis of a respective surface treatnent or materi al
152, whegerperativoimerise akthnipishelore! @y émfllySVﬁ'éfddee’@éHﬁ PRy the gattegy density of the
respectlvep {r:}e anveﬁglrﬁxlsn{% 2&218)?8:8& s%ﬁtlraﬁ%@ gleo e&tglr %ﬁgﬂgﬁl_ (t)%rtween respective
portions bﬂth@ ihyRE 102¥®bss Wd3subdBR Toei gdit not|be\/;£$vuﬁﬁ foh@stik Qfuk @b the pattern
in the |ayer 103 may change due to the additional
vol une of the respecti Ve, ne aft ive forns 152, wherein
a respective increase of a??w °'$&i ght |1 evel may locally
vary, depending on the pattern density of the

f rko{ khown), optical



respective negative forns 152 across the substrate

101. When a fluid comrunication between respective
w@eoosioaies7 of t he | ayer 103 across the substrat BCT/0$2000§08371

not be provided, for instance due to the pattern Page
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configuration of the negative forns 152B,

substantially suppressing a fluid conmunication in a

conﬁgurat{ohn?f.};ﬁfnég %éﬁi gml%gghsgt) Om ftg%%ﬁﬁigj hl\ﬁ}é c?rg%ubnécgytsxc% iinrga final stage of

posmomné kﬂé'lﬁpﬁh%{ﬁh‘flﬁ) it ARt mate?ﬁp%) m@mo@dqlmayma@/ ﬁeg)@ctﬁg fluid channels (not
ficlent conmuni cati on between different device

shown) wma’f inbyORSVids anvdtiicidat erymualchtow betwesrndifidreno Hevixe pesians or which may allow
material of the |layer 103. Consequently, upon renpving

removal of ggesp mpieriH of el iSh Forseie uP%tyélfm"fd&ﬂ iagrint pld 150 from the layer

103 in its Tukgssfan% I al l&éforr]rga%led&afteo ram?ipstantl 1 rfar &bc?'o%g&g'avﬁi

urface conf i ura a ne ere
wherein, (QS&@BQ b @nedier What hﬁt@nﬁ 5?&@ ﬁye_miﬁﬂals Béen afmoléipribay Qi‘mg]{%:ihe material
has been renoved prior to bringing the material of
of layer IOSaIyeqs nd_re®fqrnahltt satq ohe-tidedess nibe byest! 83 may berditfardnt frqup @ dhickness of the
of the |ayer 103 may be different fron Q|cknes of
nyer 1030 GFB A GFPEIRS. SR B ATPES VRS B U P ] 49 present o
bottom of g’épl%&)gétl\(/g vll.@gﬁemn 1448S htgzuﬁsm;lagxér gomfo%tlxels l w@xere e&S®MNhe surface
bottom of the respective via openings 104A due
topographly mfnhm Micrd3 bt i1 600 Bl dir | of Shewintphint @slp eicD, thereynesulting fia @enon-perfect
t opography of the mcrostructure 100 and/or of the
mechanicl ﬁmcw ¢ erdaryine sieey e pFh pthggordustiveireeions H¥n- per f ect

1%1 ﬂdn scl'(l: Hcag{/]ll@igt;atthte I?mlrbs%ag{l}g EE\L%I 108 jr> Im fu eg' YavEnced Hﬁllé/hfacturing

?/ be obtained

e condu ve regions ure ermat | ca

stage, in whidhugd §ab@S 1008 stbjétasd EdJ&JHHn&neHG‘LUSG'& r&%ldgﬁhe&ndctdifat 1eQdues 104C.
advanced manufacturing stage, in which the structure

During thg @@h pycest b} Se welbebtablishechregipesmayrigiveadtin 908 t sfficiegtlygeieng the residues

o . o B b0 A e e BT ) 55y o

process 16 \In{hQ-le O todind rﬁa[@f‘ﬁ?ofﬁlﬁ%oﬁdﬁ&ivg HERns 11)9411@3/ bé’@@\fl(ﬁeh Nin thifway, the process
some illustrative enbodi ments, a certain degree of

time of tigektadgiracedst1Ps oy béieongdlid solaem Sliably ehovehibe regdwe ¢ @Oﬁs the entire

with respect to the naterlal of the conductive regi on
subsrate gl O FHISEE VICH SRS RdSp el stoes 7 M%ﬁf‘éw?if faue o he
ookl SEFUPAORSS 1350 B SORANELRAE: Ly, i e
the respe&iﬂbﬂilﬂato@ t&Qén&H&)EﬁBﬁﬁdy&Ed’xa}m Wlbﬁth\ﬂid]ﬂy B8 kSietye tHdlel €oncurrent material
damage in the underlying regions 102. Mreover, due to
removal witftin ﬂ@tt&@hﬂpi%@e@é ﬂfo%mzm eYrfags pertionshi@3§ aﬁ/@F l%ymlqﬂ’mv“’e the total
thickness o? the qager rﬁa&t Sé red%ce% de en d‘l\élo? tl?eD c?e]gref E§ OVET- é‘ich’x leg %E&’process 105.

respecti trenc

ThereaﬁeH&Me BB tsb! Qis,\tléntdoalnﬁ)y bd B@p&'&ﬁﬁ)rcmﬁ"ngt Be tr&ﬁectwe structure 104 by a
concurrent material renoval within the trench 104B

conductiva prdtetifl gsubioss ia 2t aletabalipfso@ thp kg, ingnder ©EBHidgh respretive yipapd metal line
103 while the total thickness of the | ayer 103 may be

in order to {OHT & EEPCCtYE FERUFAG™ FRCPIST BE GYEBTHFHIE - et chi ng
lqwré pegscll%upaﬁ@ (x:lglgt?‘atel% mmrl'!ix%&ﬁéfd%ﬁ{e 105 hﬁa further advanced manufacturing
m crostructure device 100 may be prepared for filling

stage, wheRBI £ QSERE iy €063 4rtl ploviial diHin ¢ pRevica Oy Git@ed Vi@ openings 104A so as to
material, such as a netal, netal alloys and the |ike,

connect tp fhe ypdpalying gongraive weioes 108s Sudermase, yonduetiiel linpet! @B 3¢ fpgmed within the

previouslI{);gef%ﬁéj S{ﬁcl-}:e? 6(554%r 3}0 ?se{;u%%fgyo g'nt 'm %ngqé%!l 03 g%%eéglg St rgllélﬁpropngte dielectric

material by, S EdniBSont 6 & QJn@&tx{?éJﬁ{eHrl@SBdﬁM't&ewé]sqg6A Nefnef d«hregﬂa&fve metalti-
advanced manufacturing stage, wherein respective vias
106A are provided within the PreV|oust fornmed via
openi ngs 104A so as to teee!l



connect to the underlying conductive regions 102.
Furt hernore, conductive lines 106B are forned within
wo b@s/opioevi ousl y defined trenches 104B. Conseqeernub3o)7/008371
the material |ayer 103 representing any appropriate
dielectric mterial may, in conbination with the
conductive lines 106B and the vias 106A, define a
respective netalli- Page 10 of 28 WD 2008/ 005087
zation laye 399117 /th(e):org ch 1ve co 'c:hllcgve 1n%% 8%631 %Z\"ld \I\%@ qrﬁhrqe\;eh glectncal connection,

es STV tEoRauCTT Ve 1T nes rovi
while the Vil 1®EA Ipﬁ)V.ﬁl: 1Bt ! J‘oh@él'to GON@EtiVeQBgions Wi, bRich RGy #prdgnt contact plugs,
106A provide electrical contact to the conductive
contact regiengpi of Riscuit GRmenth ingsknl rra‘ynsrqf;bcrv@sé/mg rxmqﬁliza&iﬂn lpde@ @3d the like. It should be
contact regions of CIrCUIé gnen )
93y

o sy SPEIEEG T FETPET SR Sy B S TG Y RERT pdcfaion lacrl
dlmensmrg hi% lmdli‘l e leaugpﬁ(ﬁ&&)rﬁél %gterrsgﬁst of tl@%@a@ ﬁ@ém&d% ct)mﬁctlve lines 106B, may be
technol 6gy node of the mcrostructure 100 under
100 nm sxmneueﬁi efgaificafly 1bsatfew aighly didvaabisli @hticonducier devidas, Rivigeire tHeerespective
the horizontal extensions of the vias 106A and the )
dimensions g1t depeidqe the deeise lepbmd ‘fr?ﬂ?spt?é"e cpgept ﬁ?ﬂ“ﬁ?ﬁd’ce‘éféﬁ during operation of the
mlcrostru%t%rg I&I fl C]%Bt lI\Xoreo%éc’rSﬁ sgouldhbe %clz%g&/ %q %ce Pcl &ggd&giéegnree%pactive vias

i'CeS, wherern t resp et ve gl ons

and/or conﬁcttvE ﬁ_né;ﬁ‘ddi]ﬁ: Ray %V)ein a@d&dﬁ_aﬁ(ﬁ ith G&&@G&duif&ndﬁidf F&Ttkample, the width and/or
densities occurring during operation of the

the depth [of BrIESHve gertdustive Hesy 1868 mObe Vitigdopithiny the fame glavie leyvel ghereby providing a

i aes§E LR Dot e SRS SRR, L RS S pemionn
condntnon@%?oggsg a8GRiH (tfhiegcﬁfﬁbxg RelaREEY dn8 RRNIKS.- TE@gam%)haﬁplrﬁe fol 1h€ vias 106A.
th and/or the depth of respective conductive |ines
Furthennar@,&& mipy 1045e abartheecbnuuctnm line¢ MSEs mse bl Bviasieon! the bisis of any appropriate
t her eby ErOV|d|n gh degree of flexibilit
conductwsdemlng e e ee‘tafef} ot PR 8RS TP dttety " m fgper copper
L1 Q03 sea GOREL Lol PR1e nh QGRS Sart ORELIli Q55
ﬂb%Smm%§§%“%g$%wg%ﬂﬁgéﬁglqugs an #Hé Ifk%%gThe §bne hol ds stractares.
Dependinfz fob @hef cRiradidttiod ioB the LOM@IAtive Mutetidl @ BEDRIRA irttd the vdspestikOfn openings 104A
and the conductive lines 106B may be forned on the
and trendbessl%Bofheaﬂwdvab‘m opfriahmey alse fEmRTSE \Aecqrditclrq bfrrier material in order to
substantl%(g B Cfm%ntt HLfiJusmn (}p eta? mtoCt %]s%ldrouaﬁer%lﬁ Idc Etl’lé) Qlatﬁnatﬂ oiqu %yer 103 and thus finally

into sensifitd d66ike arSis laNcﬁtB a@ia L@Marﬂﬁ]@' slifpfest éﬂﬁﬁwaﬁf&b/mtbﬁctiéﬁ Béiwéelﬂ dielectric material
order to provide high performance netallization

or reactivg feorpphentsentainBetberidi mgr o nx1ghw foprineand b ik with the frespdqidve conductive
conducti ve nat rlal %o be filled into the respective

mmﬂ“‘ﬁFBa%ﬁgﬁfﬁﬁgml R 2EN4%r enches 104B, the conductive

'ﬁﬁ:trﬁr:zjoﬁnluctm@yl O@Lsséﬂo@xpméuﬁeel eGnaG BOMGEd MBS bBie following processes.
material in order to substantially prevent diffusion

After theOétcPrbedks 108t Figube 1H UM ©ua dilusgatite @mbatiménts, patspectiad capfluctive barrier
the layer 103 and thus finally into sensitive device

material SPE%K’QW@eraYt‘ES’ Gpesek bt aﬁts|05P?byapgi?afjar%g?%wndmwea‘ch as sputter

s S ELAENAP EIUBAE ) S SE1LL T SRl A LARE AN 1 e e

For mstaﬂcfédax{ §Broptidt€ matehidl Nsut & thRape GhitAlen GRAEYGhAIME, titanium nitride, tungsten,
material, such as copper, copper alloys and the |iKke.

tungsten ﬁneie pridshepifee rroRythe deposiB@ bsputés AeRAsition “mprguraevrqc@lqsaymereemh step, which

may be Heﬁ g(? %ﬂf{‘]ep‘?tg’cpégcgsss ]}gg grzaﬁt gfeﬂ,dfglg%lal at}\fx %]n Eqégﬁgu tsn? g rehable exposure of the
underlynlg clnﬁéi%&tfv@te’g\ﬁﬁs ﬁﬂb‘?ﬁjérélﬁé}t a%’ap@'oﬂ‘rﬁt% R&E Ha%ﬁal CSQ&QAQ &d béf'%nd the hke, may be
barrier material (not shown) may be d ep03|te5
deposited) &8 iBtadde b3BputRPHIpOyiticnadi@troless dgiokitignant @ehite.cfolwes l;m thc asposition of
sputter deposition, chem cal vapor deposition (CVD),
el ectrol ess plating, atqgig,l.ayer deposition (ALD) and
the like. For instance, an appropriate material, such
as tantalum tantalumnitride, Utanum]tltamum
nitride, tungsten,




tungsten nitride and the |like, may be deposited by
sputter deposition wherein a preceding sputter etch
wat@p/ 003k ch may be perfornmed as the etch prorersESHOH008371
or as an additional etch step, may result in a
reliabl e exposure of the wunderlying conductive
regions 102. Thereafter, an appropriate seed nmaterial,
such as copper and the like, nay be deposited, for
the bulk rrgﬁg SlfC 'éas ?opﬁeé,sc%f)%elr ?l{o\xesg orsslll%elh gﬁ]d eagt%) @?E {; glnl\?e%}? %ﬁqpe% r&iltgﬂl such as
barrier maQJnalZ %eema@igﬁérgotﬁg %a?ga-‘( %&O quy%&%&veﬁ ha tﬁlanrJﬁxs QSEE@I appropriate
such as copper, copper alloy, silver, silver alloy and
technique{ Wich| rhdydncliNe xtectr@@hpmiek gdse, Femeel raﬁchan%’cﬂvha@g (BB4P} prdrthe like. In
material, seed material and the actual bulklrretal may b
some illugatiyeeSRAPHERH JurRe HesTHecie é"r‘fs?vﬁp"pcﬁ 8P Hpigrial 2 O pgesss may be
he BlcRlinREre &HRI 6@ Which I
perfomedme'ﬁpm ca‘fl£nan+ &Sﬁl E%rﬁg%h}g‘%pagwd&?hee i ke. Tn  some ooy
remove ahyl anlf&ﬁté(ﬁ&lfféi’@ncmqmgﬂiﬂ&teﬁ whtt nlah) Gael@ssitds peA kiewt€d during the common
renoval of excess material, a CVMP process may be
imprint prpeessf forr fmrdng theay exdsyingg 1947 mdalwawnczrpm@@ Hdeusu - ac e
RSBl SR B L a8 S M g e T, i
may have%;il &J_Br e DAV&d Rxpe |le:ly36e Q@@f} foﬁr@@tn@thﬂf Ef?@tl\tel'}ﬁoc%@ Héméhce with a
i mprin pr ocess for formng the via openings 104A and
reduced dtdi€ of pershi@spkRitBsifde tpuiag 106Acynd thgnetal Hers UGB, mavtbe formed on the basis
metal lization |ayer 107 including the vias 106A a
ofa °°“"’[“ﬁ‘é“"€é‘ﬁﬂl¥@(‘i"ﬁ‘é wllt %?QTBWH 'W’]w%l ahwnhé{/eeac ﬁvponent Moreover, the
specific sﬁpgﬁ ‘31%& ?ﬁtﬁe \ﬁelszaﬁd FM&Q' uﬁsﬁa RigB HBY pg}ﬁcurlag @ginke)‘mefdg[e%gmh ther@of may be
I ghl'y effective process sequence with a reduced
designed dlegfceﬂaﬂé VIH0GE®S eqQuifphéns tithous beine rdshﬁe&lbaa)hﬂz@&homdy and etch
the netal |ines 106B may be fornmed on the basis _of
techmque@@mmhe faisg Wapwepwmj @auemjfis RETEs- (Fog LﬂSiaPﬁﬁgS'%fwa“S of the vias 106A
and/or ofl tg tren hes ?A6BaI | e ea hg ac?apte? ?o rocessnpx&’ Be rfc{@&]?e%}’g%s le Igg described

eCIire s Ze an & Vvias an
tater on P GBreddtehill @yt@.@ﬁt‘a’llf} Uuq@lﬁutaﬂ:mk %ﬁlﬁd?@dﬂoagpeclﬁ@ plok&§) pﬁxblﬁé’tﬁﬁfm process
may be designed in accordance with device
techniques,esgnhi as it emplyvod ttelbprogespes: @deredvert mghdpgmbodiments shown with respect to

phot ol i t hogr aphy and efch ue i S
rswes 1o LSRR b i e o e G o o
metalluat%nqag/@faibb S Ofn tﬂJ‘ﬁoléﬂb@%nagegg Ayeids!/ t%eb9£|s$ Q@uctng %fb_@@?&)mplexny.
bé readi |y adapt eg to process and device
Wah) thdi‘ﬁl?ﬁEtﬂiP’%ure&Sa-w lfirthipdlhdesict étiedimehtabithe shjeptmmapierrdgsclosed herein

detail, substantially w thout being restricted to
will n°w5t1§é’ef°rlp%i iprefse dgaib dt ek arhéeh deept goeadiiy SR Y  respect to the
eSS AR O SRS BLALBLARPES B9\ v v
and trench@1la@ still R @itk Sy alddGhod Bhbrinhi@hhipees 106B may be

directly formed in the dielectric material of the ‘

FigwraiP4 schematieptly filpytegtes poricrogtrugiure d¢vice 2RRcqsprigiagh? aubstrate 201, which may

have fonggr:}belreér;(coP anrF%xQ 3 %E:\A?]hgcg%fn O eéx? g ucreognlls'le%.' nngii C?rb%c es{'fdﬁd by one or more

metanwahénl Hﬁsf Bk \ﬁﬁm@(if&&dé 18 Ritsudad 201 havisRiRG o MRich@ponents 201 and 202, the
di scl osed herein w Il now be described in nore

same critet@tagply as drevionkly expldnet with reflegiteae thofmidrbseuétip Hévicg 10& Furthermore, in this

obtained with respect to the dielectric material of a .
manufactygecfops 2 dielestfic faxsrep” glav ltew&twqﬁwomﬂhaapft@wr?ﬂ{ Sy dhe pgjerial of the
dlelectncbl?yer %&76 ngfb\éeselg%}eciwﬂl re%pect to its chax%cter%{] g ag ﬂn?eglgygér g%?éauacr material for a
metallizaiéh SR € A8 kSR, Yn golphlaﬁat&asp@scaaorm t6d ma&m&:m}w eoTlemi @eprise a low-k

200 conprising a substrate 201, which may have forned

t herein conductive regiaons 202 to which an el ectri cal

connection is to be pro |a’éee1&05§/8 one or nore



netallization |ayers to be fornmed above the substrate
201. Wth respect to the conponents 201 and 202, the

W@ 2008/0e308T eri a apply as previously explai ned wetus2007/008371
reference to the mcrostructure device 100.
Furthernore, in this manufacturing stage, a
dielectric layer 207 may be provi ded above the
substrate 201, mherein the material of the dielectric

er 207 may be h £
scecic TR VBFP T B R ISB PO AP BB P B Ppsh g P hich may be
compnsedfo? L m%ldalm,eltnﬁkleél 4@& ls%&t@%%at rrF g havE X% @@Hlly%efohﬁble state when mechanically
sophi sticated applications, e dielectric layer 207
contacted I5R\an Gt in®@l 250] M%lchﬁﬂi@ebellﬁ'oQﬁt o) N@g@@@ﬁfl—e&&ﬁﬁﬂle state so as to
PCT/ US2007/ 008371 dielectric material. Mbreover
maintain m%chtlwW@fee 2@@9@%%@%@%@ Capesy anih s TEPTRY BeKlst, For erampl, the
mask 1ayer Q%e mayzjg)ZﬁpF\?{'@zl% %Qldgﬁé/ resxset ma(t:ena A It Seler?opggtlcqw{@nag% tﬁe IT The imprint

I's, a natertla ave a hig
mold or d&#&k® Fnﬂgawnﬁm&t DleSHeWMIE BubBRE BN h& el firmed @idteas iegﬁctbfy n@@twc forms 252
inprint nold 250 and which nay be brought into a
including 3 grghtive rfomn &% 0 fora respestivat Wa openipg 4nd 2 parfeprondipg gegative form 252B

ool Bt NS Bror 6% PRl 0B e SR8 e
\wmrdag@ygmwgg§iﬁ@y conprise a nol dable resist material, a
hernopl astic material and the like. The inprint nold
ltmhngithe mabfachiiylz ST sioen in FigspBe the waprotinski2ad B aléntd with respect to
~ having forned thereon respective negative fornms 252
the microftfygprg 3?%@ 20-regfatly 9% Fl5 firaedebeys Wil RS ET P gRyicgil 3P and the mold
A
50,00 SRETATRIER D051 PO DBLL (8 05130 s by o 2
wherein tH¥Qhatk 1250 203tlhﬁ a3@WRisdohd dr Gighlf daPriplale e pr evi ousl y
explained with reference to the nold 150. During the
ﬁi@mﬁfb&eltemﬁiiqagy %@@g@s the sighdninemthEingaginemold 259 f5dn ¢onagtiwith the mask
ect to

layer 203%81-638'3&{?5;%%’ téea ent SM% etsis%atm nta d/ort(RPradlatx n 18 performed in order to

evrce y'as 1s als
bring the Qeaei bMROnRPAYE 284 {1 hrgﬁ%e.s:&ef&gam&eméd evice 100 and the
nold 150, and then the nold 250 is brought into
Rmm 2&Gthemptichllyt iHestmestke teageit of2B3mparg mokldd 50 s edlcbyd lbyhtee arrows 254,
arrows 253 wherein the ma

thereby re;vlgxtgolaé'essech]zﬁ ﬁﬁ ngmdlésf %)',4%11 gerg?eéggth ﬁfegta:ﬂze szBstantxally non-deformable

state of &Cﬁgﬂ%&cﬁiﬂ WV#tll Legb%ttrtéttl%schgx;@eréﬁcg l&?thle QBpPM? Giid 5‘5% in view of surface
I mprint nol I's 1n contact wth the mask |ayer

adhesion 2{d3he NMeLhe | Isdmea:rlteﬁs pEtY :hs\mevtohﬁﬁt:)ﬁliﬁaﬂkd wibl edterage & th€miprint mold 150.
treatnment and/or UV radiation, is perfornmed in order

Thus, aftef Ej:mobafl pfﬁbe impEnt meld350he Rﬁftertuﬁénaﬁhlgggr ]ZO&yréaly then Be psgd 2§ an image or mask
during a suhg %(tragi‘?cgrsf)gtgﬁgﬁ n}g)?regel %)F Fra%]tgfgmﬁ% hg l\'lnle %ﬁ%?ng%gmg Q;glgb Ct?enJ:hyZMB into the
underlyink Bidle&tad 184 D07, t he arrows 254, thereby resul ting |n
respective via openi ngs 204A and trenches 204B due to
Kignee 2d)feberaaticdlly| illystratemihe] mfcorstmebiredevice 20@ dgingtan eninﬁ@kic etch process
Wt h resp ect to the characteristics of
205, in T 7 R AT B S PR TR TG o s
layer 203| Anls She i R Reibdihid fhebid1 BPRE YayBS23! ecyan%%my %R!gﬂj; gﬁsimpm etch
reference to the inprint nold Thus, af
behavior marm\zahblﬁfed,tshee 4 prptidunided Bich @edily betthen pﬁhﬁ@hﬁﬂe df tlmlsjers 203 and 207
| ayer 203 ey then be used as an image or mask during
is not feq'afeéu'ﬁh}@qlﬁé’i‘ﬁ %ﬁ?“s@t"i"ﬁ&% matepiH 061*’66’@ ayFb?°3t‘5r iggieopiagly fefygved along

with materxalgpf efpylse% Lloré ecofﬁéeac g: l'} ?%Q%)r ?nn h e2\|/ zpst2(84lk Qn% trenches 204B of

the mask SGEEIIB bile Gitkdayingly +pusHels amshet di8ectic QJy@nSiOB 46 biHoGinBlBVdbEE respective via
200 during an anisotropic etch process
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205, in which an etch chem stry may be used t hat
results in a conparable etch rate for the material of

wo b@soe®k? | ayer 203 and the underlying di el ecPeT/US2007/008371
material of the |ayer 207. Consequently, a highly
ani sotropic etch behavior may be established, since a
pronounced etch selectivity between the materials of
the layers 203 and 207 is not required Thus, during

openings P EEBRFT AT 1 SRGURECE DG e AT SF Sy oh Hacly may be
S R PRLY ARSrdc dehRiofbBhdfddeds @03, ML, aldinal didde bitheetch
accomphs\%cg@ t%le V|£ a}Ls 20%% cand {Or enceﬁgs 25048 of at henarraés%e o process
205, the dicdteic 183820 MaY baoveasiynigd rysidup usheaiskilaybr208 rew indicated as 203R, while
dielectric layer 206 so as to finally obtain
the etch precsys @B ;nqyebevqoatmufmhyg@rdfgtodf:hang eSO he) EARFOLE Sgnductive regions 202 at the
bottom o(f) P]e V%Jo%%i%gélzg zlg'rem%p gsynxg g\%”%ona@ bg‘ Qéj:ﬁl_tmqtﬁrﬂ)c gh%?ag:%g o]pesé R)S In some
]l]UStl‘atlvgteglbO(fld‘lglgl th%}fesmy 2@.‘@1 ma¥ Qé?rml dhﬁlh@ %cdﬁiﬁl §t@getchf Qhehét@'hbr}&cess 205 and
ani sotr Opl c behavi or of the process 205. Thus, at a
subsequeﬁtlyma kdditioag) @tcb probdie fatichnggrocegsmicA(Phocess e a dryeihg@pqi 'P’@CCSS having a

i s gy oo G Yo G Py AZ B promes o
removmgptE\Q eEidme %)QE M@rxmb;ﬁo\ﬁcﬂﬁg erﬁl&h%gd blgcegsr ﬁ&fbll‘t@ sfn@i Eh@bxlnyal thlckness of the
ose e respective conductive regions 202 at th
masklayé}abi.@mssofrmtahe vi a openi ngs 207A, wherein the resi due
203R may be consuned by the etch process 205. In sone

Mtqrmr?rmva the sty %‘E’thsf theteﬁ:é PSS dUkeor Py 3REApeH adfitione! etch step.
he, final
the further Bg)cesgrdge e microstri g,@?gcvgg t h S)Qrf%gc{; ﬁsassm%gﬁ m%gr as is previously

an adi |ona rocess, for 1nstance
descnbecﬁwn\ﬂﬂﬁesﬁa&m@l‘e R fOF &8 Slevi& 108. Oyt i§,@ap@bpriateQG&SS sequence may be
having a high selectivity between the material of the .
performed @girdty @ PGB R wpdPtidtrecopductive caterial, iuely'erﬂ bR mfr'mg?h pysl highly conductive

metals 1nﬁfed[3{/tg ra{ciﬁ% %%?&‘H{% gigp %ﬁ:;i ggrgécrgs? { egfobdle rlleizc%%Rlﬁon e %Ee%ielectric layer 207,

a respecdvp h-ntthlﬂlzatxgrma&k NEsiSeq@entl, ¥R res P@sﬁke &@M@{auc@@%udtﬁ'e ln@ﬁ@e formed on the basis
critical. After the renoval of the residue 203R by the

of a highBleffitiepr impais pro2@s »\(hlf:reh)}tesﬁecﬁub@@@a@@s apdldénthes may beforied in a common
step the further processi ng for the mcrostructure s
process SéF@\)’Yhée a%emﬁw e 458t of Tt hingelesting Py PPPFARFFE ficlgurly gaterial for a
gescribed with respect to Figure le for
metamza%nelw ? °¥ld 100. That | S, any appropriate process
8@ HateRe l@mgﬁ% 3afBa( ﬁﬁhmmxslr:nlve Edisdinieats fwill lnow Me @dcribed, in which a
appropriate conductive material, such as a barrier
metallizafigf Smttere maa hefome@mnyhec@ﬁaaw.e@fewntrfﬁpamtéecmq‘er Ylsreiy gsacrificial layer
may be ugnngr deie nm c%}:/el \){ e p}éﬁ]gﬁ% cp taelnc Oeg 9 lé(r‘f%r é’c\!r% tll% r%eéa}l?zatxon structure.
Feak @QEJh&’r@au@'ﬁE’aﬁdsir&étd &&s—lseaf}i’&lﬁl v1£061‘$aexﬁidﬁm'dc¥1re delk€e 300 comprising a
respective netallization structure may be fornmed on
substratet 39¢ apd @i lgyer of naldhblg Mayn@fqoﬁ dorangd tlpen:plpqvp}t WTWE‘S an imprint mold 350
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layer 305‘ \QF hd1§ Qf g%lgﬂfy rto'n%éﬂ'ohllmlbietsy‘até i &@r Q&ﬁétﬂlg ré ecBAPLiQ BE&nﬁn%@ 304A and
ectric material for netallization |[ayer is
trenches Bﬂimhdﬂeﬁi. WK tekpettad @e ﬁﬂ&eterﬁsmcsr-df gharieEinBmeld d50, fitis fefedeéd to the respective
illTustrative enbodi nents will now be described, in
componfwﬁii 1(:5H aad 25 o Previgusty 6‘??“@?‘? ufﬁﬁ'reenﬁfh%é“?@%‘ﬁe 3RO M3 represent a
m1crostr|§cjauée Jc"a licec as é)lrevtousy)égescerl%%d m)re}"elggc tegx:] ga&%l InQIO r?ag %@SOE) réxg% re{)/resent a base
compone\[x{ Rr RRRHE RGSin %Héjortnﬁoeé]ﬁaﬁﬁzaa&dst&&ﬁresf Ofhidd, B¢ skddate 301 may represent any
netal lization structure. Figure 3a schemati cal | y
illustrates a cross-sectional view of a microstructure
devi ce 300 conprising a Fage140f28



substrate 301 and a | ayer of nol dable material 303
fornmed thereabove. Myreover, an inprint nold 350
WO p@B00E08Yy a negative formfor via openings 35P&T/aRI0N7/008371
for trenches 352B is shown during the renoval fromthe
| ayer 303, which is in a highly non-deformable state
in order to define respective via openings 304A and
trenches 304B therein Wth respect to the
char.act er |

> he ! ! ! ome1 ustrative
appropnatF é?rg?rrr%aéﬁnfa ft ormm therem} Llhmoidgble n?texgal :lgag T 3gl(3)tan %ay2 gl s illustrati

0 2sped nponent
embodlméﬂrseydvg WHn¥d @l&‘:&ﬁ rrésp&dve E Mﬁﬁ Ql@rﬁgﬂg $d cbitRictiVle Gt (e EHMVQ) while, in
O may represent a microstructure device as
other embpdlﬁx‘d.mtg eHsiantthtlg 06 btbedumtival ccerfpeneeno@nk@ prdvisled| invthe substp(P01. The
and 200 or may represent a base onent for for ptgegdlelecmc

moldable tpagrial fpyeindd3omayyf é’r?fﬁe‘él‘f‘ltﬁ“alf‘?r{ﬁ‘n"fs? Y, BRPERPEYS Mt
e AR PRSI b

removed 41 BFhiRd thdr@h rebgREdve Rgs idﬂafe&m'heﬁ he nol dabl e materi al
| ayer 303 and may, in sone illustrative enbodinents,
Higawee3tf sshamaticatih éhﬂé{aﬁs rheyp@ewwe é‘F‘f“i?lIﬂ‘)? inet BRI Rdvaatse manufacturing
conducti ve regions..

stage. Reé;ﬁ-ﬁtsla Iv%?ﬂGé an fﬂ?glfc meT fblggno 0 ed w1t€h the sacn;':J 01%] e(‘ayer 303, wherein any

appropnafé%gmaﬁlg ‘tﬁte%)ﬁlag) Be [Ne@Ydr Qcﬁ-ﬁ'ndg Rhel AR 35&1@51{&@4 lﬁleg@kB Theéne illustrative
| dabl e material |ayer 303 nmay be provided in the

embodlmérmramnn‘romaty higlip codndtise meninsueh psdopper [veppdt @lose silvprg silver alloys and the

characteristics of which si nce
A SR04 e AP Qe gy R  peseing
Qadhl BlatehiQl BN Got BEMBLLL L SRRC Ik V@ mYdp@ling b
step for r}a%'%et ﬁ"gs‘"‘ Fi gutree 3b }gcﬁematl calallryi illust rgtégs g barrier
characterfsiite nmy%qb&ivfdbﬂ? tnur Btefl @vdeC n 3Q0e illstatifelgnibodimenstsl \aosacferd portion of the

manuf acturing stage. Respective vias _306A and
substrate BRIEYCIOMYESe P FRRTOBTET e "l“’é‘i’ﬁb ol i glatinum, copper and the fike,

erl fi.g oy ence, hi
which ngg)n d:u%%sedl d%n%@g ?orm ?hon o§ Q/[a ¥04/} i tﬂ&&én%e§ 304B. H , highly

erra ormng the vias

efficient a%ﬁle%nﬁatfng €echdidi@S map GBuseh nfoﬂ Hﬁtaixdehbl&ﬁd‘ Bsis \6E copper and copper alloys,
enbodi ment, an appropriate highly conductive netal,

thereby simifiantly r@@pgeny m@tmwr Walll feenpst, to gel fllohehadgriay ate tatigaly §"°°”mefed in

comen G R 5 HERE SRl B SRR MBI o i

Consequ&xﬁ? Qrgéynmglatlo%tv@tg fh%’fxly eﬂfcféhtrlﬂﬁxﬂtl(fn%ﬁl@@etsﬂ)e\é@veh'&rdbérﬁﬂgs 304A and trenches

erial may not Dbe necessary since the corresponding

304B in d@knniod impriahs@st @radditiongbrednajonie prosesydogieigxityrang pioggsegrerformance with
stage. In sone illustrative enbodi nents, a surface

respect tq,fg} ‘teP%’FP‘ &1d bprrir deBqsiiSE Fay b BBPfray conpri se any

%%9 O.’B rslct%‘;ngtlcg@ ﬁﬂu%%tes %t ﬁrc}o@rucmwgﬁlc@%o@%lnll@dd WRctive isotropic etch

tinum copper and the |ik whi ch may be exposed
process $08I fof gndolifg i@rsa@ificianiagd 30k ee]wn&ely) e thie Mgl iBAUbA seameturt 1386. For this
trenches 304B. Hence, highly efficient electroless
purpose, rbliahb'l Elq@cttve@ﬁh F?ﬁu’éf‘smﬁla?e pedudkserin # figh jdpEeatfclexBHin jethe selection of
appmp"ag‘? 8%?’?3%6%'%{9 Yeg"'%;% axi ng Q’%ﬁ’g 'Scogh'gx r%de%gvtslﬁ\gag 't e S‘ésé’ed ghgracteristics
during thk B&nchdd dnpxbrﬁ Ués@&hxl@%e@fe@cﬁiy ﬂia?a@‘_ehéﬁcﬁﬂ&éﬁﬂ the&_f'dﬁdi}arit n
conventional electroplating regines for reliably
Fighilei3d gchhinglallySjhetratesr the in@:rcgp@m'rm@gicq': $00gin [gé’qrt}@mdp/@chdpanufacturing
fashion. Conseq uentl%, i n cogblnat on wit.h g Y10 i
stage. H@Fftrxecqe@m SETPRITTEN® BRSPS Ier &0l o0h gl 10 on expese
surface po A6 dpgﬁxg r&e{aﬁx?aﬁ&? %ructagéﬁ)d s ﬁreCBE@iWé}pxhﬂw kR plRfafG@PRBghly conductive
I'tiona tion I n process conplexity and
metals, @Elﬂ@se&ﬁpd@,ecfof)&i‘ BIBJIYE @ndNht Mike, raasiEdt entlgsufel dfl thedo@bralvis aequiggddin order to
barri er deposition may be obtai ned. Figure 3c

schematical ly |IIustrat tpse %crostructure devi ce
300 during a selective |35?rop| C etch



process 308 for renoving the sacrificial |ayer 303
selectively to the netallization structure 306. For
wo kiog/00308T pose, highly selective etch reci pes PeEyUEB®07/008371

used, wherein a high degree of flexibility in the

selection of appropriate materials is provided, since

the layer 303 is only provided with respect to the

desired characteristics during the conmon inprint

cess. while the dielectric char eristics there

suporess S REa QUi “FPUPE SHE-EHRRET R RPT iy P dpagodersely bish
current detnglﬂees qﬁa@ ¥ng§ %H&Hy% %ncgﬁﬁfér&?mm})‘ sﬂplﬂsnfcél&i 1n§£rat@djy RS gectromlgratxon

manufacturing "stage. Here, the device 300 is
effects msyllpja@Ci @emibamt Fol¢ metatmeped 13AR: boxalll @lisbiling aed thes piggime v respective

barrier layer 310 on exposed surface portions of the
metalhzatmtsgpqt\frisat ingR e@gtfqgegr@péseff%%are thY@VFlﬁtﬁ% vah éiyrﬂxatiepﬁscpf diffusion
paths, any m{erfa ce re ulcrmas‘ rrllat Ofpecr:llalglhhl l¥ ﬁr %Flc\&lkh r%sg)em% §1| ll'om‘i?'gra%on gf?’d hence the

oppe o S -an

overall el@c%lln%ﬁlUSrEbéﬁ£V1Jrh&y ma;eﬂd sibiSfida@Udn 188 qulality QF dﬁrresb&tweRa@ﬁaces with the
15 of 28 WD 2008/ 005087 PCT/ US2007/ 008371 suppress

barrier maenjali ritcaseqesniln riugite ithet meviss'wr plotha damigr !?b’?fl%@twitheut the presence of a
material. Further e, to the npderate

samouncS FEHE RS CTRRR THIE T DB B TP Bt PUUEarea g moy b

used, meJQ\}»ﬁBJonlﬁg R‘i\bbﬁé é&%ﬁ"&m‘ é?lt:lggﬂea&etge ﬁ'l'e&ll@lwtlt)l$ structures 306 while additionally

ectronmgration effects may play a dom nant role

highly effativh bareg p@etiall, Gudhhe caulguagstenfbedon abbdltitingsteyydhodphergus and the like, may
lifetime of respective nmetallization structures.

be formedsyhic, 21| KaptT GrfPiat inish resRBRC 262 AT SICHIOGRATSOR 6Tk T campbination with

t Wof ﬁletrﬁ&sfnﬁzgﬁ
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306, the rtes@ecﬂb@ﬁitérﬁmngi& 8t bépBsiaE aRansignédiBann@)Bdrédylforming the barrier layer 310 in
el ectrom gration behavior may depend significantly on

a highly mrfenmt‘alaﬂm ySomeq‘tehféy thepperelt Pv@nilwee?fft%ﬁcré@eww ﬁletﬂlﬁ@twn structure 306

arr| mat e ? uent | I QVIi Si
may be snéfnf' {:aﬁn y B-xgrrearslecge \rzvgl eari?\e/errtgéis redmfeﬁ &ﬁcests I_c]omp(?ermetg érhdg 1gcreafsed accuracy may be

achieved @&t6 QL BHLRG: pgllte%lu%gf fle GespeRfi R viapenikbls g@iAVan@ frédckds 80UB.
manuf act uri ng techni ques, such as el ectrol ess plating,

Fimwye Beschensgichlly tillwetragdy yhepiowstdiciug dewks 361 @nwddqmmlﬁocmncess 311 for
encl osure of the netallization structures % mhihe‘
forming. <3 RPOPBHE e VGG PFE e FOBeGRFP IRy B P PG g srvetres
306, a reéb% %2 t?x?eltaiil{zgt%n g:;”yere n"i"lQ:oJe?&moG %Q@Ls /35 pﬂlg?t- Eﬁéeﬂh%%ﬁgﬁﬂ% deposition
anJ the |1 ke, ray or me are known
technique@3tlah & shinan kbb@ﬁhué@GVBﬁ@ﬂxﬂ@eagﬂiﬂﬁSﬂ(e éh @adr taomtiahlyahdl@n the metallization
effects in conbination with copper material,
strucmresci%s»@a@rﬁpprypnaww&w é%a&@ﬁ'd PGP B ks 1Ay rEie SRty as may be
required ?Oé §?§’i§“€{1 ciagag mrgrcg 'a%drcrzg uats )P%E;‘I’e‘g%‘é IC})]; lél?a‘éag{egsucs?’&qhe EJBgsmon process 311,
any exceSsGhdterl Bigﬂ@ﬁtelmqlﬁfer 30N REeBY relvdd] 13 ikde BRAIOMPS in brad a6 provide a
310 in a highly uniformfashion. Consequently, the .
substantizhly errlamb supfeqeftemme whéreip Hee precpremey beretigthabtPredippogrexposing upper

portions ﬂé{?g %ll%lrgrle]égeg 63|1 %gﬂ%l dm olﬂgg qL gtraglg%r}qyo)%in{]eg}trs e&gs dmaw:})ee acénél ined with a
selective &EIF Bégsywﬁaymgrealso B@L%@M RE of 14 bdsR of xSRI thP Birfi& lidYEr ¥ 0.
of the respective via openings 304A and trenches 304B.
Wiith uefeende tSE fessaihidc alther ilubttag ter antbedimbhewiil rowdstdesgobedr i which an
~device 300 during a deposition process 311 for
approprigtgmRiinignolgpr dis mabger forped S‘?ﬁsé? BeYifs pnepatiy form iy a Vi opgnipg fn combination
WIthaltl_enchdeflne in cofbination with the nmetallization
5% uct ures 306, a respective netallization |ayer. The
deposition process 311 may represent any appropriate
deposition technique, such as spin-on techniques, CVD
techni ques and the like, in order to reliably enclose
the metal lization strulf$i'88T3be with an appropriate
dielectric material, which may have a low rel ative
permttivity as may be




required for sophisticated integrated circuits.

Dependi ng on the characteristics of the deposition
w@e@ses®sB1ll, any excess nmaterial of the di el BCT/UE07/008371

| ayer 307 may be renoved, for instance by CWP, in

order to provide a substantially planar surface

t opogr aphy, wherein the process nay be reliably

st opped upon exposi ng upper portions of the barrier

b e B i PSR P SR TR o e
manufacttWHé %Egémbfhé‘hé QS@ alr Q&%ﬁrﬁé lan%da hk\@ HRSdS 49f whie’ may represent any

exposure of the barrier |ayer 3fb Wth reference to
appropriafeic@iHér@satefial- b4 Ging fottick efeon & SuiBderpattion andyadabisein tagpryyiriate patterning in

now be described, in which an appropriate inprint
accordancepyfithy re@r?ccme@rq‘fasy BIqET FRLPEBPISshT WO 07 (B eRTsgR f piigpn substrate

o TR BTN 0 REIB POy B HBPE e o

required rﬂ&haﬁ&'ﬁﬁﬂﬁmtﬁ ﬁldl ¥spkdtivaIGtH ShRSerti&y RGfy HE Glbks&iak px\bb@é&hgﬂor forming
an inprint nold or die 450 in an advanced

therein a regprofi@otegative gnage agfrm $hHhea dpeennas @ndmcl@e nperreseonging negative forms of
a roprlate substrate 451 may represent .
wenches SR RS P FHOPET PTG PRI 10 o B RGO R PRSI fyer rovided
on the su§sH-£tt: lee u@n%lﬁllt&meéﬁ% folhY4588 %Qk Be %pﬁ%r& Qﬁ)’ @En%prlate material, such as
terni ng rn accor dance wit respectl Ve process
silicon dibﬂeé‘l rsiligore fitrideOdnd aealifzd evhich heayShivs tar laghe etdIb elavtiyity with respect to the

represent a silicon substrate having forned thereon a
surroundigg materish of thy wpstratg 481 | YRtgRy el PHXTRPP 18y7EtSS M3y bafymulahese the substrate
451 f'ollowgp ﬁppn éd% %nalira afe AIQA eIpI%VlnCu&ﬁ(gl élgl'ebe %%legssgtlve negative forms of via

ani cal st abil |tf'an respective etch
openings ahzar ATk QEdabie 6iSns ABTA Mgy BeOmbritaS Bﬂﬂﬂﬁﬂiﬂntwpllytﬁﬁﬁﬁﬁé gerdaDis the negative
formng therein a respective negative inmage or form
forms 45%!3\‘ Or\ﬁllaa be pesmHr F@sofaﬁkﬂfe{evté?ﬂtqﬁ@s depensinge©y ;%MCFF@ anfdyeieq fpguirements. In

the 1llustr6tbvre PB% ug?,ntt :slﬁogv%he 1§1§r? a%B e erlal ofo Jxengger 496 anq thep rgaqenal of the negative

forms 453 EY Ldkbitl aAVEY de e ON 8 DelecBPityt \b‘iﬂa r%iﬂ)@éi id @ip@cxﬂe%hch%]:ﬁfee IFBr instance,
the negative forms 452B may be conprised of any

the layer a‘*ﬁpnwrba catpeisertat! eelysilicon ad dis liks whil¢ the oeentivd ifoms $R2A may be comprised of
licon nitride and the Iike, which may have a high
silicon d‘?—;?‘t“l?hs“écél‘ BBt 3i49P Mt h respect to the surrounding
Mp%’ai ﬁjocegsf fl(gvp ﬁ)r %%ﬁl% rt@J ﬁxpﬁ#clmolmg@ V&Lwn ﬁ’lnFlElL'g ha ﬁx‘é&’ Qomprlse the
I ayer 455 mmy be formed above the substrate
followingf ppdckQyve Birkythasubshake 11 i rBdydle pareined indkdet ﬁy@Ewdh’éﬁapctilvﬂtrmes,hvhlch may
be fornmed respective negative fornms of via
be accomeb%?ﬁ Pghe WSE%fphq"H]éh%@@%}t qng) EespeStiYreto feplanigygs in gdler to provide a respective
resist masqc np Fi}tt\%/:rglglg Oersﬁ‘éé B%é%t lel b\éss}g %ghecrgs[% ?argsgégt{ %t?elr gﬂ§tratluseembodlmems, a
respectlvainﬁﬁed'yelnﬁclﬂmﬁgﬁf rh@:habledﬁ&ﬁﬁldﬁd?g)e PhttetB@ oPIhO BRS Sf @REpective imprint mold
device requirenents. In the illustrative enbodi nent
and subsa;,;h@ﬂm the mesﬁlpmerqgl mask Byaygae b¢ yded afaniejsh rqaﬁa),ferrtragggngm@e respective
mat er i al

trenches Hllt e alg)étfaée 4Sdf Fg{ Igemglg,lg at | c}{u%e tfcl(?{ n%ﬁunszér QP on or arg' ot}ler appropriate

£V € espec

material §9%11L§t§>ﬂsl‘@3 Ghiné €I ’@fereaEQ*r tréng&g dMnkd in tfiehﬁnbslt:@%@[ﬁl f]’éﬁbe filled by an
may be conprised of ponS|I|con and the |ike, whi

approprididyeatdrial) alch vesiicon ipxidadA thedile, lve thedagiy df seldtegdblished ﬂqurpn techniques,
di oxide, silicon nitride and the like. A typica

such as hpﬁhd*erégg Plesren YRt B pPHC (Y %ﬂﬂﬁreu "r‘f? Risreanste SEeSRRpraphy may
be planar'._zed l%}i&\%% ﬁnd%ﬁe m?lystog(?ag I‘4g§ %ort)ruggce cg ? se (I;}g;»alporn n?tﬁ§es 91§y be deposnted on

Str erned 1 n order
the basis bE&81-MRbHH sdetsM&hhiGIRE Ch%ﬂayeNWHGGﬁhy %Hepobt@d for instance by low pressure
acconpl i shed on the basis of photolithography and
respective etch technqup rder to provide a
respective
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resi st mask and patterning the substrate 451 on the
basis of the resist mask. In other illustrative
weniwedijwent s, a respective nmask | ayer i ncl udi PQr/as2007/008371

nol dabl e material may be patterned on the basis of a
respective inprint nold and subsequently the
resulting patterned mask | ayer may be used as an etch
mask for transferring the respective trenches into

CVD wh?é)g%v?ﬂlég St éxg']sf%fnél 1| pOg’SI 1c08rmat ﬁla] d u%selql%nt(l" p theelayer 2;& may be patterned to

ropri
LREL & bhdiesd ab hég%tlil@ qlorln@ 43N wakh Ttkbeaf:&ﬁfpt $hkd on the basis
mwweﬁ%%enchggm orﬁﬁ% |#%?he substrate 451 naymge fllleé by
of photolithdgragy phd piitoltigc BElt prodesses oru it tass si dni impuint ghrooess thehnigoel in which a
the like, on the basis of well-established deposition
comrespongliag eidghle guaterial Jayer araY 9 PGS ARIVE Jhepleyes g éhgomay then be patierned by
respective 1mlpf1r?tttng{‘? 5‘&3 rals (i:s ﬂ%\égescn edggo%s.: gﬁeg?aﬂglj; garsgcﬁgnté'\%rr {gtrﬁluﬁ resist mask or
any other€&t&N mSdKO Ehel l@&é@ ﬁSé‘rﬁﬁy bfa QhttekridS taad @R 6PEdRNE SHMingd mSY bk G&Mlled by an
nitride, nmay be deposited on the basis of
appropriatgehateriels fuzb bé slred dioride wg ghet lke hApngeppsntlyThedik é@(eas i%@“?ﬁdy Figure 4a

be deposited, for instance ressure
may be B OGP0 S0P A S G SHRET SO o ah o SvieaR e e
techmqueg Hx vsm uﬁe% nQI foﬁnmby §Hdl 4'55_595}63 Hﬁrtu@zrc{u?éd ‘in sﬁysl@&ﬁgﬂ-b@&gsjs )fteps
he |l ayer 456 nmay be patterned to receive respective

lﬁpemmg:sermcmlesimtmddasnga impridthi@ 43 gat ﬁmeerfadvaneedchﬁtﬂﬁacmrmg stage. In
whi ch may be acconplished on the basis

one illustsHeR ‘?S‘Pblof“ﬁ'ﬁ’gtr %ﬁﬂ‘Fﬁtlvér?&h TS0 {1 B e GPRHEH Geies Bl emove the

material gf I?h% 1 1345% J@lﬁle thst%rlgplg rm;mtgﬁxf?é:ﬁé El@&ﬁ Q%Qhk%am% @or}ﬂ@hﬁu For instance,
correspondi n le nmateri a ayer fornmed

highly seRORY el Jl\@micﬂ)é&:h pdo@ses Bidtwelraytabtified inabe zpﬂlot &leﬁtﬁdlybgmovmg polysilicon
respective inprint techniques, as is al so described

with resmbméworﬂm@v@aﬂrt eher elb%psieefnesrm%ﬂy(felﬁvteg proysteh ﬁrgcqsses gy be used. In other

1llustrat1v6 grtnF nhens X gq{ %roce?s éi‘;S‘; gg {e rgéegt ae 1%h aaXusotro 1cbetch lec}cesF Fased:l on an etch

mask (nobnmafn) thﬁ&%s%ﬁm@tceve&&tweﬁégmve FSHIAS hszas “&tch Infa9 Be dir2¥y B8med from the
and the like. Consequently, the die 450 as illustrated

layer 4561 MForFthig pirgosé gthe impyinthyeld 450 ned bo feridileo bawirsseigé the negatlve forms 452B in a
wel | - establ i shed photolithogra h t echni ques o he

similas WEERSPEV SR SRR "V TBIRTR QUGS H- HHo LY B Gt piRever 455 and the

layer 456 nQarylgg dé})%géd MSC%%bQJee TH@&HE@&E%&% kn &L&Qsﬁﬂuﬁﬁke in the form of a

rocess steps. Figure 4b schematically illustrates the
resist makm'ﬁfrmm by(ihetotdtbEhraphy ar dnyi lotheremhashduaingede foameditgGinprint rghnique, may be
stage. In one illustrative enbodi nent, a selective

used in Qsde i PVEICHS BOHGTE YAEdy ‘ﬂé“hp'é”ryf tB5nRscfofed slutieg the gich process 457 from the
onsin GBI EL Ve IR, WG FRLEDL Sl o 0y Bl 520 o
pmwmmBﬁg@kb&ﬁm&@hBsmééaﬁmmﬁem57nstance hi ghly sel ective

wet chem cal etch processes are well established in
Figere d¢ schfmaticaly] iBestrptgrethy impsipdie AP ?Jeﬂngrsﬁmhero‘wlecw tetgh process 458 in

ot 0 SR ePuSrr vl B I ST BSOS PR R P, e o

452A, 459E.h 4r 1n§tanl:é;' ﬁ%ﬁl@%é]%ﬁv%@%&?ﬂt ?emotnhg suﬁéoﬁ klth F&ﬁe@&g siﬁév?x dioxide are
may represent a highly anisotropic etch process based

well estaitf3hedirin &t 6l Inradek to(rélably sérorathe ddbatrocedd B SE, andrreaponyingcashetap layer (not
t he negative forms 452A, which may be directly fornmed

shown), whigihmaynke co;narysgqi ot@g@tan%ly tlteﬁfnge ‘ﬁﬂ?%%séhe RegRive FPﬁrf'T A 4528, may be
provxdedqgr tgls p%g%s%a%onsequerg{ygﬁ%r tchg corr)l})letngn o{f tgne\e/ Lt%hﬁgr%)cese d{_\ég %};ﬁ‘é %gé/agctlve negative
forms 45%145213 a&%g&s@axmqnaﬁls@dfaﬁlaﬂﬁmpam &)Hlesfpemgrmal dpeiftR akd Géhches for a

stop layer 455 and the |ayer 456 nay be deposited as

descri bed above. Thereafterl8 ?ziespective et ch nmask,

for instance in the forh 188" %% esi st mask, fornmed by

phot ol i t hography or any other nmask, for instance

formed by inprint technique, may be



used in order to cover the portions 452A, which may
then be fornmed during the etch process 457 fromthe
woraios/oB7 of the | ayer 456. Consequently, irr eBEBUS1009008371

of the selected strategy, the negative fornms 452A may
be provided after the conpletion of the etch process
457. Figure 4c schematically illustrates the inprint
die 450 duri ng a further sel ective etch process 458 in

el ect]j ter.d a# of the supst at

metallnzan der 1 oto?a m o l'¥ ugstrate eon e asxs 3} mmon imy roCess. elt should be
Egimwufeh B &P e et Brra 2 ERERegatT e
apprecnatetl HafBe did 5%ay4§%§parg@{n ah%ﬁx@%@e mﬁh&h&r)éu&@du@xﬁtldlﬁ/rﬁt Sb&ebkes by, for

eci pes for renmoving silicon with respect to silicon
instance, sﬂrfm-x inch@ifiadtion puvedstes @edrddd ko appremtiaiety rtdwee the urfaperoeghdes ortaghesion with
reliably control the etch process 458, a correspondi ng
e 0GOIPSPOLE PRI PHOE. STOMRY TRPLHS Hhif SuFfeee GPPAYEHE formed o the
b3Lan e ! Sih. N RO ltdve embodi
basis of a?prcr)prlut 3 Bé} algﬁétq{x%h s)}la@%%\gl? 6\?/.?)' dﬁg 1'?01r t ﬁi S pUT POS ee.em odiments,
respective GiRRE Q'bk@xﬂ&rltsy for @dstafde by REriRAHINE the BRe, @fay b BerDifda iP 6:AEAS Srovide the
458, the respective negative forms 452A, 452B are .
desired sigfagroshadctenvticsmaly smybisqlwrheiaarrhﬁﬂtqdetba*e@eemdms@ﬂrt&veﬁeﬁ tagjniques, the
via openjings and tre gpes for a a@?“ bea the basis of the

specific confgERiIstfa T “PETT TS H 7F SORSTT "o5EYS Sgatte
precedmg ppocpsg tefcﬂrcﬂﬁg PR indthRe Iif SuBStd: %s?e & Qesf)&gveb:@ﬁtlse f&t-msa452B is required,
omon I nprint process. It should be appreciated that

conespontlihg pattiéns 45 Ghendiy 459empr epared dind aanyesamdmpms‘atoelc ma;h Ipeqcess may be
for subsequent inprint processes , for_ instan

performedsig ordsta selgsEV Y {‘f’g‘PY‘b‘ﬁatfﬂa %%g%?o]reﬁ:d&e@élye fioans 452B. In other cases, when

the respec%g)p%ap&és@ £ Xefl;,sadg Glpdid? %c@wuzsa&%e,&mm%& Rorf ofqﬁen@sagaaoe negative
w t respect ny appropri ate nol dable materi al

forms 45720 ﬂSZBﬂﬁdy&)B GBainédamRMatiVe tHehdspectut ifnpiGr@ niolds. nsorﬁwedng, the die 450 may
formed on the basis of appropriate deposition

be efficienidst hyefl qlm dhs, praqegshtedimia@yDs PRV DU deserihed | Witkegreferepregip [y microstructural

devices 11, ST UDR 454 B THRLTFRRE B R ) S8 T O oo s o v

described THY stﬂ%t@ﬁﬁlﬁ%ﬁﬁ@n{bgdllﬂﬁrﬁe the iBbriAf QUIH d@o hReitsenles Fo‘i-rﬁéjl as a metallization
surface characteristics. It should al so be appreciated

structure tvh:am ;maslalpe bdi“mgpriotd’t dnen PrROTES NidEEEtTg gevige, gufteas the devices 100, 200

pecific configuration, i.e., size and shape of the
am“man@§H8EPV$%“W@gatlve forns, may be adjusted on the

IQ é S gzhel:ngtﬁ:all)p r;ﬁ&éﬁ&l&sng REAESwG t ﬁ'@é&ﬂé 8485 whE:gr in some illustrative
|nstance It ferent height for respective
embodim&rey) adaly ke d‘oﬁ:ﬁdtﬁed%ZzB figpring Gpwid eddie” dor fses fenichpriged, ie., mechanically
ortions of the die 450 may be covered and a L .
°°me°te£ &t T EHSHIE MHGOMETES 08 d55i 500 dthich M3y SRESE Assignaductor device including a
plurality Qfe mrcm{ 48 ng'ien k518 rcgrgngctédot? §¢4s b’e%In}e n%ln)!er fof QoY E@IEO%E '5?1I Vé‘lh% R antization
- cover ed negat B. I n other cases, en
structure tj.‘hﬁnd‘yaﬁ ﬂﬁC&drﬂbﬁseﬁin@ Br R&s Iﬁﬁtaﬂhl‘zaﬁloﬁj elidri@ek oy havegWebmormed on the basis of
techni ques, different sizes and forns of the
the processe@prewm %se)rweg'alv ideseribefl gyithripfeagoono thesospeerherymsallizgtinndivged 07, 207 and

307 or “’E%hg‘@'q bfﬁ?’feé 2™ gsf? rg%} eess (\’/V?al rﬁ‘b?‘{ e enfj iR &g imprint die 450,
wherein #h8) %s&em%gaub@ &AL HHE Se ﬁ%ndaro%\/th@%%xls %t e SipkdpRSE mblaf Raterial. In one
ref erence the mcrostructural devices 100, 200 and
illustrativd Goibadiglentanie alegliziz®n bsaduré A5 mab ba &irined onvitliehbagit loé respectlve imprint

illustrative enbodi nents still to be described. In
processesgfpy qOmgplp @RtterTiRg FEPFA? W%taléﬁffoﬁ?l?rwg‘bm{“l?é w*wﬁ?smwwsam as is

prev1ousl§ ?escrrf[)a X Wl‘lterse\eﬂ_]z.lf plﬁrgl n‘égi ﬁ%gcu@%pr@cegg%gﬁexllce benre%leated in order to provide a

ucture
plurality bE&8da@SAli0AQay¥tsCiF Q&krEd) Ciid iRtaliRdtiofs &rucﬁké@SO a8y thBebelghed8fth respect to
100, 200 and 300 as previously described. Figure 5

schematically illustrat allization structure
550, which, in sonme 1 daegero




enbodi nents, may be considered as an "inprint nold or
die" that is to be inprinted, i.e., nmechanically
wa@oeommeioed, to a respective mcrostructure devPCERUSDO7/008371

whi ch may represent a sem conductor device including a
plurality of circuit elements 510 connected to a
respective nunber of contact portions 511. The
netal lization structure 550 nay in turn conprise one

nore netallization | ayers th Ry E%v been forne

Cél S

the deviccp RO REP & pHERET P UET DS LT RN T Gureps s
HeSEIRBMaL D sbRLE R BESial O o ﬂ@mﬁo@%ﬂﬁ@%oh}{ 6f th layer of

embodim met a"} [ zafl 8%1 I aye%; r{1071 207 and 307 or V\}]I lcrzlhayrerraoymi)ig)pmpnate

electrolytd DFGCfran edicH) upgn badnrtabdte tHempedE-stich| sovetas 5esidr thd ger\83, la selective
reference to the inprint die 450, wherein the

material *@m@mw derieied iperrdes rtm’erowﬁ‘yelbfémr‘bi“ﬁ’e‘aecaw‘ﬁah@nﬁats‘w@ the contact

portions Squfbalgme glar 0 xtr:flﬁsa tmeatenaqh the t g;sloglm C teurrgeovgg émé %% rbea:‘trﬁlapYaced by an

appmpna& QLB ARtckd | GvHRA S b@;ppreasxpﬁﬁgmwascbmtawt pr ocesses
for comonly patterning respective netal |ines 552B in
Gosvijendt, ittermelliatignetrpaat 5 Yemay l@sfm@'k:ﬁﬁ,&zn t@sbaisis of highly efficient imprint
previously described, wherein a of )
techniquey, g8 R Y% JpeBbEs SPEHp &e%*bgegffﬁﬁb ~Paleloct pipeap ghfomine e
metalhzat&g sl.plfch\[é &ﬁesﬂecn% ééﬁl%ﬁcilx%omewg@tam Jh!e z:éﬁdf&:ﬂmlngye%ﬁeﬁce foxf formmg circuit
Ired. The nmetallization structure 550 nay then
elements &hy & e:duemd hinr tbis pegt th @tal Raggack@ing fim2 %r\M}oﬂ@(}&ﬂ @Bﬁ@&ﬁcludmg the
PCT/ US2007/ 008371 the device 500 on the_basis of _ N
metallizatjon is@gmfsopﬂné e sepiganduggor BfVéRn;i 58?.1 §'1a¥/ bca ggrefliqawydeduced while additionally

process ﬂ%{ctljb Ftovec{ ynqld lmag gr}é{g%% gln tn{r @aﬁ]ln%? in tﬁe?ggil m &ructlﬂ-e or in the device level

pr ovi I'nstance I n
may not rés@RinfaQés8b0f coalpfefélnﬂcrbs&y@fre ﬂH‘wcan appropri at e
el ectrolyte solution fromwhich, upon contact of the
Wit zelfdréneato Bigursy fifh@t fhrtber SBGtrative [gmporimentpy will O3 &Scnbed, in which
soproprioR BTt TPy P 81 SEOF PRI AR S ar BURE Arpes cpeiay of
sidewall pittlol, b18sp6R08 Afchis eRBEL i ONs 511, Thereafter, excess
mat er i al of the | ayer 503 may be renoved and may be
Higpd GxCseblnlayicaiif illuaypioss @p fnpsinemald €5Eatnprisingratubstiagel 651w < plurality of
may be applied in a highly viscous state,
negative f€6‘?f§é%1 BERtPRSve FiFfalt frav YT B LT Gredn > Ty Topigsent negative
"ERa Qenkild€ RARLEGRS foflls LY 6T frdnCeS Mor ERMIARY tines of metalli
forms 6552 fﬁﬁ?qug%n rgas pr eg\g}‘i]l oufg{uf descri béld ¢ vvhrer el r‘f ] a Fﬁeaﬁ metallization
structuresd agroger MusttaeOeiodiigntQfthd Bgefive @@Bve&fenﬁsﬂtﬁmrﬂg refiGent other circuit
metal | i zation structure of respective sem conductor .
elements de‘i}‘i aée@laa?rd“%nﬁ@s,rﬁamfeafademnﬁ dredikns 1eld be dscribgd H‘feh@“ in more detail.
With respfact c rtrr;‘aatﬁrﬁa# & n%ggl§ onm?%ile su%s%g{gs g\a{ngdgthe rlreg?tltvp *‘oggsl’/%c e'che salge criteria apply
as prevnobsﬂﬁéek@lb&gwitmx%ferd?f&t tﬁ'tﬂeluﬁ@ﬂdt aplds sy QSd,l B$D, 250 13n@ ekB&liment shown, at
sem conduct or device 500 nay be significantly reduced,
least uvpvﬁndﬂ@nadﬂresneemlﬁdywalb ré6Tegkstht negefivsi foimsy638rd632Beingy ¢peprise a non-

nprove since any failures in tallizat|
perpenticyBF GRATGHET 1ot S ARTERr BB, TG o 7f ALy figaimens e
respectnw!: 9§e%va9 oﬁloﬁ: %% ﬁg)edé’ﬁngg Q%Lx&y %w ﬁroqg}% GE mc)&staj‘ width or diameter at a
reference to Fi gures 6a further l'ustrative
respectnvéﬁﬂﬁ@thoﬁ&ﬂtoﬁ vial dpénifze wndoeenches ehichedy effitiemli iafprove the fill behavior during

_appropriately designed inprint nolds or die are
fespec“"i)‘fee‘?ﬁi“t?éﬁcﬁ“’f*ﬂué? der to pr ovi de appr oprl ate shapes,

I?‘SLPr Fchf:%at{cal ry f?lus Wa he ng Ol‘ mgﬁ G50 Cl)lavm oprge%t +ereon the negatlve forms

Fred gure a Schemat | ustra
652A fo:@@spém viatopsrmlesl vﬁﬁg r&@rﬂa fabvahiBgod @m%tﬂaaérﬁnégrlace@ﬂdayabe performed
plurality of negative fornms 652 of respective circuit
features, which, in one_ill HSH ative enbodi nent, nmay
represent negative Page 2



fornms 652A for via openings and negative forns 652B
for trenches for conductive lines of netallization
W@ L00gobwses. I n other illustrative enbodi mnent sPCT/082007/008371
respective negative forns 652 may represent other
circuit elenents, such as isolation trenches, gate
el ectrodes and the like, as will be described |ater on
in nore detail. Wth respect to the nmateri al

s B Srnd e e P S g Y BOR RS e v o
L FRLRNGR b Daibd3ind BRREd thrﬂat By #a@ different sidewall
o5 SRS, Yol LALLM GRG0 B0, Mool b, B0t s
angles, ddpBaRiE oRQhd deRits and pxbaﬁqaeqmﬂm&tg Fe Wastadhe:, esgﬁﬁea‘nt tiye of the sidewall
negative forms 652A, 652B may ngrlse a non- .
portion 65;3@ e aell &g pravidest 4t T PRREY R?ﬁ‘owﬂlef?""? & ‘ﬁfe"t‘l."w?’dmgmb GEY B @ substantially

perpendic lﬂr orne?tgtxog &QI c? {o e B tt gﬂf i on eggrz@%to h\ére %g conl;rg ration may be

provided, Q&Qﬁ&&%nsﬁwﬁc@g&y&gém an i ncreased w dt h or d| arret er
respective upper portion of via openings and
Rxgueen 6h eshemuialyh illvstyatee fthd onpeint inpldi $9r mvieding ¢hef fepitive form 652B for
behavi or during respective deposition techni ﬂues the sidewall
respectivERgEles 151 Ch TR IS ' F1e PSR PP RS Ye PR of the sidev
portions 6§§§>m W09 OIS e WA G%CQ ?eqnlmke ve forms 652A for
ctive via openl ngs, be advant ageous
mgaauaaﬁja Rpbrusig NEE mipﬂmemdsmyfob ﬁ)npihg fr@parerek opRags, tROfilbbehavior in
28 WD 2008/ 005087 PCT/ US2007/ 008371 separately for
the subsequept dgprsitimefe bevépr ppisriRl pedor terbulicipairial B&Y Wﬁl&?ﬂ&tf gRpanced, thereby
mcreasm%tgnf reHzébglg gt; L? Ie eiyeﬁlsve met2 l?za%ﬁ) ttrExgtg{%g gt%élel go? JJS&&% orﬁégéhgew&posmon
of barrier@hbtdrihIEnAI bRy ccﬂﬁ}bu{a&:\/ E3) éﬁhd‘nf:dilrr%ﬁktanﬁd d&ﬁm k:lkectroa;%tieﬁ and may also
dependi ng on the device and process requirenents. For '
provide impotearpdsetrical agd gﬁﬂﬁilieaénlnarmeéq@ies ofor tekganpdd, @@v@_ﬁlpﬁﬂt ﬂp’@rﬁodﬁ shown in
Figure GW?%IlslgrLgvalnglnl ¥SI¥) Bsreg Erg?\g)l dtlo?fév@n grg 55 tgg%uiqgeios r(!lestcn eeI;l eal?ové in which
respectlvp%g %%H }_%SCH\LI %ne@gsl a@@foﬁ'ge'd(?ﬁ]a %ntrnon ﬁlﬁm ‘H-océs@ bh ﬁxe l%@ltzrt K4, the imprint
652D. wever, any other sidewall configuration my be
molds 650 bQtoereid ,F:gdepe:ndid 16¢ maybet akiennt gavhdyeusediguesp@iBriraess Béagerce, in which
6¢c schematically illustrates the inprint nold 650
the respegtiye yigy awewgg%aﬁé CPREEFAPICPRICFGH IHSEBHS IFSFSS S pect i ve
Wtﬁ re(%ffrence Sés?g?? \a}ugp %’ a%gflxhﬁetr ?llu?éra%lﬁe‘e eﬂé&gmﬁﬁs Ps)ilﬁr?‘o%e described in
which resﬁ:@cftl{vé Qﬁiﬁmﬁn"}a& R R6n-fHRMdiElea snﬂmaa(iﬁﬁbﬁisarﬂ@&)e\lﬂséd’lfor patterning circuit
devi ce requirenents. Consequently, upon using the
elements Ptlrmthammer?ﬂiz@fsm@@@mf% forF@Pﬁ‘i‘qq@d P’@STB@QFH“\}‘ESS openl ngs t he

il subse deposi t i
700
%lé?rtr’ 7ae Eemzitlcalllyal:i]usuatec? /a cros% ?]ectl nS vin(ew Q ta es;:mgj)noductor dbvme comprising a

substrate I 9 Wh{ch Qlaﬁltelaﬁseﬁtmﬂﬁ RpRPriatt Ihefu%{@)ﬁawﬁgmﬁ]%aﬁie&gn 4 R&erial layer for forming
reliability of the respective netallization

therein s@icondictor elgments sucieas tfagyistdry sdpaditos, ancathnblree Fpeﬂxaram ehe substrate 701 may
deposition _of barrier mater| al rra I gni ln
represenich AP RSB 5SRO MEBER P OUP QY e SR AIHEE 1oy Tor forming theren

respectwglcﬁ&“reqmeg&atl Qfks @%Eec[@y 11%'0[?1Qasecfjge%\{dos:'&c{omygrvﬁ qo be understood as a
el ectrical an Ant cal aracteristics
substanti@ X2 B9$t8inet Ek&md:dﬂ'&fctoﬂtlaﬁmodmﬁ&&gas SSdadiistnt | Finoukt @firsicdma for instance
may be advant ageously used in conbination with the
approxinpelyc ¥s gormie PRisEng yiisondersiaert-h dpreghov e maﬂhlamﬂ@h may be formed above the

substmteC@iT?B t 34% @mbeﬁ ng ?esant(ljvtetoré)grgl?gﬁh e?ﬁﬁ? dng %1ﬂ%valls %4@ “{lth at least:

partially gg&ndﬁrp@@mﬁ$ o&h&%h »{1191 rEsbg:y{o%%om ﬂ)@ﬁ o@ﬁme UﬁMmEﬁm‘%A In one illustrative
dvant ageousl Yy used in Fespective process sequences,

| n which
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t he respective via openings and trenches are patterned
in separate process steps. Wth reference to Figures

w(O 2008lbosst 8a-8d, further illustrative enbodi neet/sES201/008371
now be described in which respective inprint nolds
havi ng non- per pendi cul ar sidewal| portions may be used
for patterning circuit elenents other than
netal lization structures for sophisticated integrated

circuits. ure 7a schenmmtic strate
embodxmeélf, 8‘§§pe§§lé% ?06% Sy mpgwnbtrenghegg %OB%) u %orxres o0 ragetre?ﬁlas in the substrate

701, whl&o 1Ry |3 g 1s%lat1%‘i‘J beidhéd for 7sgl]h1st1\€\ﬂécp Benfi@YdlcRP I R6i8Rt indflfer to define
ppropriate substrate having forned thereon a materi al

coneSponhlag/&hva‘regtmfs Q1 the fAgstratelver.ei n sem conduct or el enent s,
such as transistors, capacitors and the |ike. For .
Ae;yaimj [peocess Hew &ayfarmingtthe degige Ws Sli’oé"ﬂr"égﬁi’ff 72 may, fqMpgEFe the following
processes.S %I’Pdﬁvgﬁ?o\é rorilg‘ie s&s[l%e 7& 1 t%r ? 76'13 3 Ia)ll l!)etcfgx[xheg %i grgr alp{Jropn'ate deposition

["ayer tor for ereln

techmquecdvk[egem the tﬁat&m@fttﬁe la}ep 7830 SmbiBsHRERdteriafthed ik, |tlfe05yebf0$ @&y be in a state of
sem conductor layer is to be understood as a

low viscoaubstnapibe hilghly defpymbalvihiemerowmnmmmth alcaly*epondmg imprint mold (not

onprising a significant amount of sjl Fioure 6o. H

shown) V\fi’llﬁ% fn@h]?,aée ané(ﬁaﬁ:ragﬂam:@efs %ordPs&qfecexBlétpecJe\ﬁxfh rgii'eTefwé: 6?1 %?re c. Hence,

the respe r{I\)/e 1mpn'r\1/€m$18 ‘AQJm sod Gy ld@s‘{g%ﬁ 57 (Qe%amymprﬁ ntagrrggﬁld matpé)%gmation of the
The rate and” na ave forned therein

corresporidg PRAinks/B4B ﬁﬁzﬁhgﬁ@&quﬁ’&ﬂd&nh&ﬁtrﬁ@ulﬁﬂ stigpagfbt mstaiaﬂﬁawddhoxa‘iguranon as
| east partially a non-perpendicular orientation wth

is shown me“sgyeec?ta Thsreafttyohe prmouy BeY hepunayprb A Rigourp dgcrived, wifpthe material

trati

of the laﬁﬁ%@woa])éiéblg %%e %glg s%xgenmeﬁgge /Oglgﬁdlgﬁ ées 70})012@' be subJected to a

correspoddfnf tEP frlesd 708 NGRES wHSE Rathi@i of 8¢ AR YoMk RSN oF @xposed portions of
trenches in the substrate 701, which may act as

memmmmeotmhm@manEﬂthesbfmmﬁsmghhgﬁkeagéaOsehgdﬁﬁ@u@ﬂ@ﬁm”Uﬂe70L
devices in order to define corresps
IBYT GhacFHHEHE UHSEF SRS, JBREATY APeaisstonpletgy of e och
process 7()9 hgrg Eﬂ%tl\teh% r%?gg 668 azggnﬁ)e% i mgmg}a&- ’E)'l ,gM{‘el%mZ?deHRM tapering, that
nprise F OW ng processes. After the provision
is, a noxﬂferﬂe‘ﬂﬁk:u&ﬂ battgabhion/&lthe kddgeclivaysidewdl0 Borkigry 7¢XS, isosbmabdd by the basis of
any appropriate deposition technique, wherein the
respecnvrimr@pqdawerwfgs {988- | Tigpes. by @3vipiee greAespEHs PTG AYith 2pdfipd size and
shape, th%?eépﬁ%we %on"f:l%urat;rg')7 O?’ t]de?;}ém n%sb7:0£e]B \I\ﬁg l%e S%ngg n’ltﬂl ?g{% {‘oféx?)glg)?g%%ut requiring
spectﬁcaw Jdgptﬁi e@:@rterc@rﬁcﬂﬁﬂﬂid% kgprint nold (not shown) which
may have any appropriate shape, as is for instance
Bigpt &k nedmaticelly floftates ncsemtcaldﬁqtgmeeceéoo Feppeiging atSh‘eﬂ'dte 801 having

respective inprint nold havi g respectiv desi apDropriate
o BRI BTG, WA PECY O MR or B P seorori

material, CQtd QSSQQJQ,QI cp(gmﬁpﬁlﬁl tﬂQ%kJ Qv‘}lﬁhnﬂéy B cétnpafibid Wit c!;ubsequent process steps.
non- per pendi cul ar shape, for instance a tapered

Moreove€, Qlifiasglyea BO0mayete: foined shuvthe ilayerfBiog wrdenazfaxaveTihemeé alfete@r a corresponding

the inprint nold may be renoved, previ ou
opening gesBciaripeel spegified eawewéclvﬁatgear 'roaiperpeidwtﬂhfemie&ﬁ‘é P°YV%'38°4§ Vit respect to a

non f ! n ave an

B T R R i S S
increased’ @g’meté;i Wt éﬂ%p%oﬁﬁn rmh@&dhﬁ;ktmgfa sﬁﬂ@ﬁntta&y GJnstZiQ3v1ﬁﬁldt 4 B@er portion. For

mat eri al exposed portions of the substrate 701 may
exampleyie apeninpAOdB maepeipyt 4 sagrekeagida by farmedrbberted snpirpth 801.

opening 704B into the substrate 701. gh%ure 7b_. g i

ScHiTrhPPEes) o for fopraipg e sRifoRdreongvies Al ey R iews So gy comprise
similar pr&:‘és%gs ats I?lgsqumlngte 99@_}8% a‘iig'etht.B goggatloﬁ) %98%%&1:5'915 stnieﬁ?eg e\ivlnch may be

especti ve openi ngs B are fornmed in the substrate

701 wherein a desired tapering, that
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i's, a non-perpendi cular configuration of the
respective sidewall portion 706S, is obtained on the
whams®087 respectively shaped openi ngs 704B. PENTS2000§08371
providing the respective inprint nolds with a desired
size and shape, the respective configuration of the
openi ngs 706B may be designed with high flexibility
wi thout requiring specifically adapted etch
s of 5 Db B0 e i PR B AT g e o
on the ba§§| QfS\LJllaegtgblﬁ% J%@ééln&g tecl(nQ{ugEe OrhbRETL QR 18 BE36Jrin@Idabl@d Wiferial may be
7, Whi may, in one | ustrative enbodi nment,
formed oxcmmizrsis s&pamymaeptpmmnesahcethermﬁm Fleninsi(dR nag bg folrrn@icm the basis of an
di oxi de and the |ike, which may be coppatible wt

appmprlasewgwa‘émpnmrbc&fé§§b§tﬂé‘rﬁ§emﬂ/ﬁ<}" gipaiion obfhqhane of 55‘7@?8"8'65%043 In the
present e%“ﬂéll‘eé? sufbs(zanrt‘gglij ca(‘)lgs y (lftwrére polrt"f1 of 1h§ Q\?b§%§%llg%stgrﬂ\(ﬁdt£ %gﬁgprowded in

na corresp on penin
order to obRAGIWell AR 8NSIchIE Wd& ﬂﬂgu@eﬂﬁﬁm@ Qx’é@@ﬂ?ﬁﬂy(bkﬂvﬁié etlafleN&nbiuctivity of
portion 804S with respect to a bottom 804D of the
the respe@pe gitnglec86atB. Aflenthe fiemetivh o flihererening BIABsrcatresgoriding¥ihgridendng the layer
8a, .the openjng 804B may have an [ncreased di aneter.
20 n o POk U By b SEHT e IO A gsoropi e
process 869 {Lséoﬁxgﬁanlgﬂrgﬁcne %teﬂal o‘?Yl@ﬁayQPS”ots'aQJ‘of e':z(&fsed S&f-ﬁ’d]ﬂpkﬁme tab& 807, thereby
openi ng 804B may represent a gate el ectrode to be
increasing1Q trife@riad) ¥ epentae SeaRisb ttetlged01. A typi cal process f I ow
for formng the sem conductor device 800 as shown
ﬁslga%scaeanaﬁayy Sl g dowerfiop affer B Gerrgien ohke aé*s&f?ﬁeb*e%ﬁ thereby
resulting A s i,n ﬁ(g?tBer the formation of any isolation
“t ?’&r es Whi'éh may be Page 22 of 28 WD 2008/ 005087
PgFé US&Q&%&Q? :ﬁMtratésQlﬁeméGlicd)XDOtuk@ﬁbta&I a8vadéedin@bifadnirdp stage. Here, a
trenches as shown in Figures 7a and 7b, the nmateri al
gate insu]ag'gpéqyex%? isrfgly)eé at theofteun of thropehing Zﬁ)&g,i whepgfn the gate insulation layer 812 may

have any, ?Flé)qu_pgic’}% ??rlgjﬁ%gtg% %lF g%;lbeltctl %ﬂg%tgr?al a %orb ;htcfa(ness as 1s required by

respectivt nﬁxsxpt@nsélénegfs sAIPRIHRIFERE. EMbRERN ia GYESof %E\:g eihRbSARERN 8 t3h &r instance
openi ng 804B may be forned on the basis of an

polysilicaupd Op nika tnely \pe desikdjsved to rebatilngill fe lopkning 86TH- aFar thihipurpose, appropriate
desired configuration of the shape of the openin ,

depositiop trappiaups schas oy PESBt C X atghe ke bp S tent F%‘i%ﬁ?f any excess material of

le%ﬁEcR%ft'on of the substantially constant
memﬁ”%ﬁﬂ%h%ﬁkyobe provided in order to obtain a
wghrt sdlehénnmichligatetrdi@nigt dayicadon lirea fufiler lppeed Ppomulfic@fing stage. Here the
thereof may provide enhanced conductivity of the
layer 80% g syoted P @S tpatrdintein @epie SteTOIRg Pérbating T HIPRERCTISR WO 2ridih 813U and
having ag m%on nswglé‘iBa &Xth%?% a ex%gndl n V%lnprQJSQCFCO{Kpugtl‘flb %f thﬁégg electrode 813A

renovin res
while stifl Sﬁ!ﬁhﬁﬁmé@%qm@éﬂ gbﬁ 1npiRjuRcE &ﬂ)stﬁrﬁlal@ de854a®¢iHeWRdth 813L. The gate electrode
ani sotropic etch process 805 to commonly renove
813A maygiedprimgil omﬂhetﬂqgs pﬁy bighlg @@ecayﬁjet@fprwspo‘g@geup Well-pstablshed isotropic etch

techmqu?fgrgzﬁ :b% %%Ol-B 1qstm:ca 1{ ﬁ;&%zrt% Jaglglgl;gleg } tyr %ngr]:lgnrsgd or}gxhcon nitride, well-
estabhsh@&xt%& Et@l@xleln es'nla'y Y2 Lé'e@l:n%de]: B%m%@y {nE %aéQQ o@fh@ ﬁ&er%bﬁwhen provided in
conpletion of the etch process 805, thereby resulting

the formi dff sificod Qliax &8 pelRelivalg 1 e gate gle@@dR 13Kiagdlthe g8 insulation layer 812. In other
schematically illustrates the device 800 in a further, .

cases, W@a\mr&ete énsytgtion fayet 17 i“ﬁlfj besforrerd on the basis of siligpmtdioxidRATIPBRIPREf!C material

may be s\?\ﬁ etefdefor nt etzlﬁyeer 86 é r mﬁtg cle gélcog futga &a y%{yn)g%tﬁer ) ropD' %tg magruﬁ suc% as polymer
appropriate conflguratlon W th respect to naterlm
conposition and thickness as is required by
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respective transistor elenents still to be forned.
Moreover, a |ayer of gate electrode material 813, for

wo pesamoe7 pol ysilicon and the |ike, nay be fororUS®07/008371
as to reliably fill the opening 807B. For this
pur pose, appropriate deposition techniques, such as
| ow pressure CVD and the |ike, may be used.
Thereafter, any excess material of the |ayer 813 may

i IO S e e SRR SRR AR 52 e
material 35.a9e. Here the layer 807 is renoved so as to
mai ntain a gate el ectrode 813A having an upper portion
A 4 fasult, the elibjeciBiadtet disvtbsedi@reinngovidel avvhanpeat te¢hpiquanot patigring features
w dth 813L, thereby providing increased conductivity.
of m‘CTO%PCtYfPFea“ﬁa‘Pém@F ébletraaueersbfsﬁwﬂwf |mstallizption SHEGMYEsapUYsh ARy Vigs and metal

lines, on {hﬁ a%{src) tgcg_lﬂu%r;] t“f‘] w gro!:eI% S 4 b gﬂ-kdéﬁ% &%’émg @afnbp %gucgty by avoiding

at least sbié @&ﬁbléinahtgﬁlﬁenb %ﬁic&iuﬁg bﬁ c&hrﬂ&ﬂl)y mﬁﬂhiﬁ@t HY Gpeﬁtn@h and trenches. For this
process, wherein well-established isotropic etch

purpose, Brpedpriatefy @onfiganpd iepring eblds Fesiuding gt vim el litilef stiupfareypayebe used. In other
insulation | ayer 812 naﬁ be coppri sed |I|co b red on th

ssecs, G il PO 1 PR TP P BP0 Bt PRI By b on e

basis of rps?eéd§§>ddésf@neg g%nt tm(aldg Qﬂ@éﬁ? ;obﬁmggth%ﬁ 'd@érelef ﬂgﬂﬁhtly%&%e formation of

when provided in the Forn1of silicon di oxi de,

circuit el@@hBGhidhwae Migs, hretat hxes, g@tagorateadies, odecl&8dks amiih¢ ki, @gigtedn, in addition to
i nsul ation |ayer 812. In other cases, when the gate

the overgllpize| the pigivall zﬁ?‘eﬁgu‘gﬂ‘ e, PORaR et et 1D ok 2 Bappegficular portion for

! &'ih ¥

lmprovmé Itl}een(l:at%rg cgv% O %ess l%gd/grﬁﬁ’%%gi[ {3%} e{gﬁesctﬁ; negxlees Sefl ! é:lgcﬁut feature. Thus, in

addition 0 latréduét@ prodéss amblemtheﬁ edReOPvica p&fodn@ ma\ be aShiGlad #ifice, for instance,
pol ymer Page 23 of 28 WO 2008/ 005087

with respRET/ SAGATN UGS, amm'eae?qd aqhsblhtm dnctmeorrniakfé in yipy eﬁlwlgranon may

be obtamacg p%gr[;(? Vgﬁﬁegge%ﬁ\glcag a?aéte ﬁn% 8% at éeast mgmg ant ?or{loné i a mﬁaslllzatlon structure

may provide Uhdreasddn Be:Si4 €6l fd¥Rinl Clhe q’bS%&:aneS %guchﬁé‘sewvheﬁrnmﬁh d8Se illustrative
an enhanced techni que for patterning features of

embodimpantg; rigsornupdidn pewetallizhtion srustore may bel smdetgly eeoeumerddﬁrqme tie gormation of
of nmetallization structures, such as Vlai nmet al d4i
crcuit I 41 VR IV Qe Y TERSF Y Pt A YTEL o oA e and norease
pm&mmg JRRess conplexity may be significantly reduced by
0|d|ng at | east some conplex alignnent procedures
e RABEETRInpodingd didcioby avdva a@ lgkafigSond) 6k the @M@ Fi@Bmayfbe modified and
this purpose, appropriately configured |npr|nt nol ds
practiced; in (Jffrerinh gutaﬁqwaéenéﬁemrerwpefr}t (e thaees 9%19 ith & PEeltfving e benefit of the
teachmgs erlle];eng S?rz %%Slhl% %hg §o§§ 2t F Vseek Eolr{rﬂgag%\{e 1#4{221: uﬁpg‘ﬁmﬁed ﬁv%lhh’erent order.
Furthermaﬁaﬁﬁ E&dltaﬂﬁnstdﬁ&mtehdbﬁl t8 tHafdefaBS§FaGhstiM@iby ofl @&igt Medini sAgm, Biher than as
nol ds, thereby providing a high degree of flexibility
described iprthet wém:f slavat It esrthegffore eyidentifhet thel rarisplarsembedipignty disqjdsedsabove may be
atlon t renches ate el ectrodes.

altered qugo%rf e& éﬁg(? \7\1}’11 esf‘l%{:) Harla l(HlS ai‘&Fdf‘i”F‘S‘i’iedt gghue ﬁ.lée %c\?%er a‘rrdl spmt or} the invention.

Accordm*gﬁemég,rd@aaek bougiR Bk waégat mh e fmeglaRL ed so as to
I'ncl ude a non-perpendicular portion for inproving the
manuf acturi ng process and/or the final performnce of
the respective circuit feature. Thus, in addition to
a reduced process conplexity, an enhanced device
performance may be achieved since, for instance, wth
respect to netallization structures, an enhanced
reliability and performance in view of
eIectronigration may be obtained. Mreover, the
"mechani cal " patterning of at | east S|gn|f|cant
portions of a met al | i zatPBP S lct ure



may provide increased flexibility of formng the
respective structures, wherein, in sone illustrative
weededojwent s, the formation of netallizati on SPET/US20T608371
may be conpletely decoupled fromthe formation of
circuit elenments in the device |evel, which may
significantly reduce the overall manufacturing tine
and i ncrease production yield. The particul ar
enbodi nents di scl osed abqgye g[se illustrative only, as
the invention may be nodi nd practiced in
whAT 8idifsgk@mt but equival ent manners apparent to those
skilled in the art having the benefit of the
teachi ngs herein. For exanple, the process steps set
forth above may be perfornmed in a different order.
Fur t hémghod, comprisingim t at i ons are i nt ended to t he
tt:chmerlrhon, zlm%xfaxétxég:lls%r g)ggnlm%tnaﬁx a?h m%lp g%roo\?éaglie ma 9%‘1 layerl't1 imed above a
t her ef @kt hid et ofhl aﬁ@@al@&reﬁdhcéwpomow ﬂﬁﬁ}{assof a metallization
di scl osed above nay be altered or nodified and all
such warciugtdf o mer@trectwodesicedlended Wit hin t he scope and
spirit of the invention, @ Accordin X t he rot ction
Eo5night ViR K cAndugtivg dnemthe basis f spid vip g‘é CF éﬁ‘dnsﬁ (ETBw.
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WHAT IS CLAIMED: | . A nmethod, conprising: comonly
RNpri mhd methad o daim@ple mirthg @mgrisngt filgwpchaid vis Oparinghdsddd gench with a
material layer formed above a substrate, said via
°°"d“°“ﬁj’éar‘ﬁ"ﬁ'g and said trench corresponding to features of a
nmetal lization structure of a mcrostructure device;
and formng a via and a conductive Iine on the basis
of Saire MEtBodOFFUMING, ARBer 3hstising PREdhinga mAlRal MREAIOE @ foetween said
claiml1, further conprising filling said via opening
substrategnd| saihngldaiemeatbriahiayér wing sdh chaldetile mateniat daypralaying forMgyietherein said via
. method of claim1, further conprising patterning a
°pe“‘"g?f’3tsaé‘??e§‘fh’l‘s§3?éafkl ocated between said substrate and
said nol dable material |ayer using said nol dable
material | ayer having fornmed therein said via opening
and sahdmétheing blaias3, svhéereis Kattevhing Ididmaextdh Bgler@bmses erhiBg said moldable
wherein patterning said material |ayer conprises
material layex grd§gid angtegial PR B FENMIPRPIEFIORIF SBRFSSSand sai d
material |ayer in a conmon ani-sotropic etch process.
5. The method of claim1, wherein said noldable
BAL er maé mbtByest cRORP) Wisesn @iddh@lBRInateGiaNBfce ténaprises Aandiddgic material
a relative permttivity of approximately 3.0 or |ess.
having a gelatiVheermpigivity of agprodimaein3d or fkser ei n sai d nol dabl e
material |ayer conprises a dielectric material having
arelative permttivity of approximately 3.0 or |ess.

6. The method of claim 3, wherein said moldable material layer comprises a dielectric material

having a relative permittivity of approximately 3.0 or less.

7. The method of claim 2, further comprising removing at least a portion of said moldable

material layer after filling said via opening and said trench with a conductive material.

8. The method of claim 7, further comprising forming a conductive barrier layer on exposed

surface portions of said via and said conductive line.
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7. The method of claim2, further conprising renoving
at least a portion of said noldable naterial |ayer
wa@bdaosnoost | i ng said via opening and said trencPCMIE100A008371
conductive material. 8. The nmethod of claim?7, further
conprising formng a conductive barrier |ayer on
exposed surface portions of said via and said
conductive line. Page 25 of 28 WD 2008/ 005087
PCT/ US2007/ 008371 9. The nmethod of claim 1, further
conprising renoving residues of said noldable materia
bayer tnd h@R3of! Qgtnli @rﬁquer &ﬁf]pQSl @mWMePSﬂ 2 n'toQiable material layer
formng said via and said conductive line. 10. The
from a betetnhvdshidofia epesingipriby tofformidgatid gio el sagicorgludtive ineng an
inmprint nold representing a negative image of said
via and said conductive |ine and conmonly inprinting
id d ral i
18] o R AT BBk Cabh ERE Rrh O 3 Boncht HE g  nesaive
image ofSddiaSid @t 8%id cdnbuctill @nd @i ROAmMOdly Ghiintielddid WM&JeRihgand said trench into a
formng said inprint nold conprises performng a
plurality pf mHidpgle apleyialprvec erpsidedrbpovers phuradity (hswbsteatss. f or patt er ni ng
a nold substrate so as to receive said negative inage
of said via opening and said trench. 12. The nethod
of. Cl @hdNplBiod WREidh nlOSQJhg'elln fﬁaﬁﬁd?é smlxgpﬂlrﬁ II](Q& Q&qprgys fdiorming a
i mprint process. 13. A nethod, conprising: inprinting
lithography\propernfign etrlt progessfot phatbrhieg nutoeirsiubsltratla ay &vto f@einedidalegvies image of
a substrate, said opening corresponding to a feature
said via Qppning 49 SiEPEfct ure devi ce and havi ng a si dewal |
portion of non- perpendicular orientation with respect
to a bottom of said opening; and form ng said feature
on t he@hdbagahd odtlaigaiopfwiepaaidgnpridineid iaimed 6y fokpig pRcess.
non- per pendi cul ar sidewall portion with respect to a
bottom of said feature. 14. The nethod of claim 13,
wher ei,n rinting said opening conprises using an
i npr i he™ eﬂ%ﬁap(’m ‘epresenting a negative form said
nﬁﬂ:ﬁﬁﬂgvﬁ bRMiR: CIRIBPS InflidABle AndiRAr REEPRARAIIC oA 2SiuBeMR! Laid opening
portion with respect to a bottom of said negative
f or m cdrspoidting Weat fagure of a oliggsruch8e dwﬁve ragd havingiacsidop@hpanigpn of non-
representa qt east one of a vija n|n% and 3 trench
for fBFRIAG HRetISTaten th’&fefﬁeﬁé° ?‘é"&P‘Bﬁ sagsgopgping; and
m%:iﬂé bdi @aduRMor 1"]3:&/ B4sisQr s§i§“ogen "ﬁ'gcgagsfegtﬁ{'g tth?g gﬁ%‘ ;géﬁ)'endlcglar sidewall
The method of claim13, further conprising fil
sai d oo with redptda toza booentlofshitl wewreat eri al so as t o f orm
said feature. Page 26 of 28 WD 2008/ 005087
PCT/ US2007/ 008371 17. The nethod of claim 13, further

gg irrgr ll'ﬁé H%Mﬁc%ﬁ:ﬂ'l?,%t@re%h%ﬁm sngxgemng %rﬂﬁﬂes u%lng an imprint mold

representing a negative form, said negative form comprising a non-perpendicular sidewall portion with respect to

"U

a bottom of said negative farm.

15. The method of claim 13, wherein said opening represents at least one of a via opening and a

trench for forming metal-containing regions of a metallization layer of said microstructure device.

16. The method of claim 13, further comprising filling said opening with a conductive material so

as to form said feature.
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nol dabl e material |ayer by an anisotropic etch process
using said nol dable material |ayer as a mask. 18. The
woretosoososf claim 17, wherein said feature reprBCENS®07/008371

one of an isolation trench and a gate electrode of a
sem conduct or device. 19. The nethod of claim 17,
wherein said feature represents at | east one of a via
opening and a trench for a netallization [ayer of a
sem conduct or device. 20. A nethod, conprising:
formng a netallization |ayer for a sem conductor
G@RVi C&he aRGoABENARI Q@Hr&ertcﬁﬁﬂ%fr%rﬂaitﬁﬂn§ @inGhterial layer formed below said
netallization |layer to a substrate having fornmed

moldabl¢ ytqriablayepbypdnuanisdtiapip etwh progssy using saidineldablet materiRblger &7 npfk.
28

18. The method of claim 17, wherein said feature represents one of an isolation trench and a gate

electrode of a semiconductor device.

19. The method of claim 17, wherein said feature represents at least one of a via opening and a

trench for a metallization layer of a semiconductor device.

20. A method, comprising:
forming a metallization layer for a semiconductor device; and
mechanically transferring said metallization layer to a substrate having formed thereon a plurality of

circuit elements.
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