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ALPHA2C ADRENORECEPTOR AGONI STS Field of the Invention
The present invention relates to phenyl nor pholi ne and
w@bemphdskio onor phol i ne conpounds useful as s2C PCT/US2006/032919

adr enet 3 Qo INCLUDING A
BTG CEGRI R G AR R b AR EE AT Ron A r i
treat ment and prever@ONMNWCHVESAPRENG bA¥EBnds and
conpositions to treat disease states such as
congestion (including Eg i! cgggﬁ ' graine,
congestive heart f & ﬁt{kgli&e%rﬁdaﬁ pai n,

1.gl aurEHNICARFIBER chot i ¢ di sorders wit hout subst anti al

adv e(geﬁg'alﬁll fﬂg @Jeﬁt%éwﬁ‘%%&@ {oaﬁqu'm‘éﬂl&lréf ﬁ‘a{cgyﬁnﬁ:ﬁﬁﬁ I@ﬁcﬁ Es advanced integrated
agoni st t'F eat neNt s. Backgr | nvent.i on

CUP(S. a0y | MOEg B‘"gtéﬁ“]?{l% 31 h6 rff)nB 101‘,}l 8$ Cé)ﬁ‘%p'é‘{e CstrLrl res u(%l} & coPHer-based metallization
lay@Rhnd tefARjudsitesdwateif ¢l¢cgtmigeoding @pdmglmmdqmss@nfilwni 948

(Ahl qui st RP, "A Study of the Adrenergic Receptors,"”

Am J. Physiol. 153:586-600 ( 1 948)). Functionally,
2t he m&ﬁé‘—]}ecept ors were shown to be associ at ed

W t hin iR SHbriedtioh Bem@b@inti@bsotiopurds suctt dsdmegrated circuits, there is a continuous drive to
ste (Yl ysrce) uce ﬁ} rﬂe%ﬁ Egﬁéasr(?ftﬁuwinﬂgt{ug Qzleglfentg nﬁeréﬁgf eeﬁl%m@ﬁlle Fﬂaﬂaildnahty of these

energi c recept OrS were | | th E | leneth of field
s Bt iBFIodHSE BIREOLATH b BTAR P FOaT T he chaanel lengthof i
efﬁ@t'tlﬁﬁéts@t'sl BRe (da@Bdtie @dep akb-microbiahfee herattyi idréaging wfformance of these circuits in

telm Pﬁﬁge% %/rfsg)tg\?g%g@grt plf\é% t7§s;jtheb sé %’ﬂﬁ’@;&ﬂ%ﬂcﬁ?fl&n%né@ rgcﬁus,ed with every new

I's ear K,
cirguitanastien. gicesby emémr@rfsf e, e ISAB AR<Fd il TRYAS Slpments, the available

RN Qpa@eroa@[t&%ﬁegt finek @Iéa:mamf sonn&uﬁmtha Gndandalectpiie slsha@n iofalso decreased.

a- adrener crec tors confi.rme moun
C(ﬁfﬁqﬁnﬁ g‘ %ﬁfls)}%lég tg e 16t8rtc?1nn ﬁlmes zzr% ilx re&cefh%co%g%%q%xe%rgéuced amount of
avaiible A3 spxs@Bd far2Cjncmuedmebgiotcirceit dpmais @f‘)("l@fdcﬂ?é‘{‘mté‘te area, as typically the

miber of iftbB@Rlctib g "%Edugai Qérea@es\morﬁﬁbﬁf}(lﬁﬁlpﬂl@ ﬁunﬁidbbtymﬁu ¢lements. Thus, a
Naunyn- Schym edebe Phar ma

phj_rglgys))f stwg@d O‘Hﬁ?&j rs,a;flso rep le%lntg ay ér},e%gltzétlon ?zpfleors areg usglally oprov1ded wherein
indididual Adtaeles epomermdBllzttiop daybiume mnowteﬂ o IinlaSIduai el 111168 2f gn overlying or

un(iél' %glé)nletalhgaﬂ’oﬁ quer 6}h FRIRE Wiak. Oddvife SheOfro@Bond 2 NRAIG} 6 metallization layers,
s’involve the ability of those drugs

reglﬁggj RNSieEN tbcf IHFW@%%%?S&Feo@F%Ery tg é:{nin%lﬁ gw gﬁheteﬁ%mous complexity of, for

inﬁzﬂldé? GRaah TPUa mall aidsnesICs Tpgicaioarspecifimigs) dndiths likhafhe reduced cross-

sec 10 al %peat Seem{ercgrglg:tt %{réctu}eg ébgwésl;em COQ%B%OEG\H@ dANincrease of the static power

raocul ar pressure, nasal
coe}wnlg@fsltqfeﬁreaﬁ’d Squﬂéd’@@ls@ﬁ slp@@gsf ’&ayalﬁﬂ‘“é% %f’é‘f‘PFé%’}eaf““eélé densities in the metal
liRglr energi c receptors can be found in the rostral
ventrol ateral nedulla, andare known to respond to the
neurotransmtter norepinephrine and the
ant i Ayvpared ewgiated cidity inglhdivg thinvitor telsmeischaping  critical dimension of 0.13 pm and

\i%mahgsettﬁegef&y tréc}uf?é"%&ﬂﬁarﬁl? G EeBse @ EdrRhd cﬁhsﬂm; 006 P rs@/GﬁIJIEAE per cm? in the

ousquet et t he th ia § rface f.t e,
R N
oWy to tlle siphfdanmu@aiber, of 3dcultSlentB6 pdr 1T 5)ep. Bperstipa dhe iaterconnect structures at

al cl e 1 e a plur e Lfduced line degradation,
elﬁvafed L{I‘KI %'éigﬁ%ﬁ 94 h&:%vgqna[}] h{£1§ pll.ll: Elﬁmfg%l fhs %&g Enlosgr?s; Indu dl gradat

whitthepy fisplly derd) |tq f ér§m§|1r§ éaﬂbxie r?é] tlie dnt?%t?ﬂlﬁr.ﬁlfl n%nerpéca%etnb&gnomenon in this
regﬁce&r Reme YCu(r?I@lhtluﬁﬁceﬂ Mingtazo| ttam@ergluan jizcl i nifeitalll Ninkee @@ thiiage also referred to as

“e%étéOénl%raUOn c% m Bpegds tg ldl%.tgorsgtloﬁ‘ of V01ds Q‘ﬂng %%lio@lg next to the metal interconnect,

ors: rommbasli C

thaebyetewme rit gedtioe Eermege @ad9959bjllw ok iFe RERS ddife For insance
AlSREGH | 1BEL dmbdiadd ﬁlﬁesﬂi‘&ﬂtdioﬁlde alﬁdorp dlidop efidd aef fragGdnty @fed as metal for

A0 e R B o e b o Il eRaimensions oro.15
Receptors: From Basi c Concepts to Recent

Devel opnents, " 26:S1-S6 (1995); Reis et al., "The

I m dazol i ne Receptor: Pharnmacol ogy, Functions,

Li gands, and Rel evance to Bi ol bgy and Medicine," Ann.

N. Y. Acad. Sci., 763:1-703 (1995). Conpounds which

have adrenergic activity are well known in the art,

and are descrlbed |n ~Numer ous patents and SC|ent|f|c
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i ncl udi ng humans, for curing or alleviating the
synptons and condi ti ons of nunerous di seases and
W@ ooudiosisems. | n ot her words, it is gener al |y aeCcERps®d6/032919
pmlgglpqtgggalyg{qéu%sgg%%la g&:e %%z[slf) ge% 10 Cloar s I%I%Ingac:?hxﬂgyddntgusaiﬂcreased current
denbifig) v@fith@ay readee alummﬂlm lessfagractive @athp fvgnatlarrﬁmgtaBtZﬁ@P layers.
t hi ngs, glaucoma, chronic pain, ntgralnes heart
I ﬁag%&‘m&%&@%‘%\% f]?ég%%ilﬂgcg(ip)g{oépeé exid coP;%er allsogs a ma\{\enplal \xﬁt& significantly
10“;@19&51&15‘7&;8 andniBiprob€l Rsisoce at echtrovhigdatiapneyers atr @b#l@raé]yctegher current densities
co areg 10 aﬁlm Eﬁalirpé &éod&gtlor?‘&(t‘:bp sligleme fafn%&oi of Hiﬁl‘ddt@lﬁtures and integrated circuits
ﬁ? na ypot ensi on, 3at|on tor act U dif i
cOnzeR glomﬂgh at;étﬁﬁgq oft seyeee Ry%{)}qngtreim&ﬁg in clo?pe}:]?Jl a{ﬁigtgl?.ftlc o read y diffuse in silicon
dioRls RAVeFIaality Bf RGO dicladitemmtriah. tToeprpridesntecessare adhesim and to avoid the
un ?ng% gxffgr %Q}?r | e(% at%r%m%r%ﬁll % &@1‘06 Q&Enssﬁis ecﬁéréfé/r@ |u¥ua11@ﬁ\£essary to provide a

n specifircally, as agonists of the a2C ¢ structures are
bartr bR e A it T ERGh PG oo opReTed i omect s

emBealRd2 Qe @ﬂl&dﬁrmtﬁﬂkbfs)émectnﬁ n{ht’eﬁil aliae pifetiGlyeprevieite thg Affusion of copper
ato%rlg ?fgl?citttg% g‘sﬁlfl)g tn}{gcﬁzeaé Vz\iﬁn t'mr'gerla g{] 1%{ ia_tgrgiﬂg quy %n tdpsﬂ'sbléi Isface silicon nitride

Ul veaonls recetor
cxighito eyl pisbfrereNives, Gwehy Bheing ferrgREi E?Pa%ttf’ﬁtsy?f geighboring copper
11n@n91'u<§12n§( %Lsulk ﬁl%ﬁ-tt@errabﬂ%nylﬁﬁ)pa@mﬁ%ﬁﬁ drsdes atbineonductive barrier layer that
als:; gg;rg%st g\‘laj tgelqgl%fi ?%e]gaﬁggtstaﬁ‘glvqg th%tcg g)er\/\frs tftl;n}%l?(g{ Egné%gag% ?18 bulk copper from the
suSduftingefidcetit siatiand only h dnrgfe@on nitrige: siePnspdids gF licee cagbon nitride layer in

thea?]pxy BEL tc%gﬁ!g \{zglelofs M&Qﬁ}eﬁ@d \iﬁco@f)d‘r—e&‘s&) mekllisEoalay@s). Chedntly, tantalum,

0Ses 0O resent | nve on d f
titgn i, Wégjgft andotéeuaizpngetmdg é’“‘é@%?ﬁeg fln 10{)1},| aéﬂd atg Cﬁf‘ g%ee%&gﬂédscandt ates for a
coﬁidhivy Reiek faydr Rhehendinithe batmicuriayier mqyagyprg_ep twjo jopmerp gubrlgyes lgf Gifferent composition
s0 as S (t)tﬁ) HoFLin ?t}fhlfﬁlﬁ)n%WQHd Sh@ioh YRedrdienal |y
ef ¢t ve agon|st the a2C receptor subtype over the
a2A receptor subtype if the conpound's efficacy at the
a2C ARmanh@ictdristic o3Q8ppENEm{iGHRy Sstggsnng iafiwn plprginum is the fact that copper
maggxg)gg aCeXdrlﬁtdepeosged '%’ar & g%?&n%rby] &eﬁcaof Qr{& Eg%@;(l QI;P(Q %eposmon techniques, in

new conpoun
adﬂlowtgltm fachilant CQHP@'&?WEWE &e ffigienfln @?tgﬁ]ie% gy PIBSOFP%%IPW etch processes, thereby
refHirRg éﬁﬁ&sﬁﬁgeglﬂﬁ% d@fiBonB S etk aatae the Winbascea2dC irdeild terheiqep. dn the damascene
foC FUrLRCLDLE, ol R Shehc dERS ARy hich
pr@&ﬁ’p& r?d‘gel‘tcﬁﬁtlayaef g @ﬁnﬁ% twlhlc():ﬂa 63:? %leelgtg ?vé’ for the a2cC vias which are
subsequerply ditledswitht opprer, wihergin, raegrp@@yply p@ed( Bigor ggfﬂlnrgég glﬁfxaﬂper a conductive barrier

laféﬁ ht %ﬁﬁd 9 sﬁéﬁll@ngﬁl@g@cﬁe@ Q&p{qﬂhr B atpopiGon éft thd Bylk copper material into the
treegg{)gﬂgvgé 1su€sng {(é)ﬂ ?o%p{ls%céd {) get chm{%pgi?pgsr&totn\(})rtg%gsgéél gl@h as electroplating and

atnen ntion
elamaésb @raﬁdgl owrcloyf reguidiy e sdisbireSllinmnel sk SpeoSREF 3 and more with a

dlilmeter Ic;] 3 o%rc]}fénq Jn@o&lglr?‘aum% tx%ﬁm&qilhmtvﬁdth Falﬁgné)ﬁ&&@ﬂﬁm to several pm.

n provi es a novel class of_ heterocy

lexgmpbout SemsiieR BP0 1or FURELTONE) FYPIERgR ¢ i i stectoni ciruit board
aBEbRRA eﬂ@e%r rtﬁ@ hl-BEc AGRIFSieE agect iR abslis enegiremely complex and challenging
taé(afvlgeee?r{ t§ &5 ergstlcs %f the ?mac;ir)lg %btﬁt[gﬁ ﬁ)ggrba%h ﬂl%strc%ﬁ&%&&)cure significantly depend

tes Gr reo nmet hods _ of £ int .
o1 SRR rparntgetgu @hteg@jﬁg@mgetry Bﬁhq Hetere ef ‘(‘,"ﬁteStC éwﬁ%@? g50pfLy of interconnec
stRO0RY it ﬁb%tlgﬂele@ﬁnn‘fgﬁ b the d&han Ee@ﬁlﬁ&bkﬂﬁaﬁld nfaphdabksef@t, be significantly altered

fog;?gﬁ%{ )léurggﬁglﬁﬁta%gace rﬁlﬁé':lta lngﬂrgan {)%Etf 9 P&: ? olI tﬁé Hrg)a&) 13€ materials, such as
cqatheserthd oo, condnbttvb ibérrigriayers, o the[cprpeaniciogiruetfre @%th@q; mﬁtﬁql dnteraction on the
ch("éxoaag‘tsus Pohe 3RS0GhAT BfctWetid) m%&dﬁ?ﬁi@ip&l@lﬁ Snd/b B@luﬁddqii‘oduct rehablhty In

R o R
or pharnmaceutically acceptable salts or netabolltes

sol vat es or pol ynorphs of said conmpound, said conpound

havi ng the general structure shown in Formula I:

Formul a lor a pharnmaceutically?2acceptable salt or

net abolite, solvate or pol ynorph of said compound,

wherein: Ais a 5-nmenbered heterocyclic ring

contalnlng 1- 3 heteroatons and IS substituted wth at

oy o —~—
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-N®2, -(CH2)gYR7, -(CH2)gNR7YRr , -(CH2)gOYR?,

-(CH2) qON=CRYR7' , - P(=0) (OR7) (OR7 >) ,
wo E’((O#@)((%IR?R? )2, -P( O) R 8 2, and al kyl, al korgT/US2006/032919
S R h&féﬁ%%f?‘e%%‘?ms‘? &g on rfechnolosy
nodﬁptlonally substltuted Mﬁth at Ieast one R5; Yis

selected fromthe group consisting of a bond, -C(=0)-

-C( J@R@ o rec(t 21 I\cﬁ ‘fff%fﬁ‘ RZe)en % Mé &atllrr\l)% the deoradatlon of copper

mter@(nsgcmsﬁecxaﬂy momlsnalﬁwdmﬂehﬂérﬁqleyms élla‘@%‘tlse‘&"% B Fﬁlﬂ“h%Pmmmvﬂy of 3.1 or
ev&l 1044 Pn Qﬁastb ﬁﬁd IQ:g/ Iﬁgten'ils mréce@)st‘ratégféﬁ fol k‘dﬁyﬂng c@b&@ﬂ(@éd lines and vias with a

10\5 ngerall pgfniﬁw(ﬁt%yAl\/l }9%}1' t"%e| eﬁvlt Xlg%laérilsren(r:o\é glcr:c?r?mlgﬁ ation el? 3 %Q%Ll Qg%ll not quite fully
unh@di@nd oic yods yht, tha rvdidhedsisiperd yie ko] cal sklywallg pestgsBect i*tdﬁtafrchgﬁ to neighboring
ma?éllgﬁ Ha§ ﬁ!i(f@éjs@%fkght ﬁﬁpa(lt eR8t itNGadieved @Erﬂ)‘ﬁhﬂ@&nﬂ heatibilwi éMhelnterconnects.

I'S or 4, no nore than 2 of the R3 groups nmay be

( C» R4 is independently selected fromthe group

consbOmtfhig mdchanisanehictl ik Yélieved |tk gnjficarly lggrnlyﬂute to a premature device failure, is
theail&ﬁ 1&19?%1md§13e5 %éﬁ?éhal trgﬁéﬁclrp gértg%ﬁllanly $iohg |a19§x{eﬁﬁ% Yorm&f Bétween the copper and a

d1ﬂ@tr§oxy’ éllr r ac s} het o T dﬁf"l@;ﬁ‘e O og %fs 186153 interlayer dielectric.
BRI, %Wﬁoaﬁéte@ 5P & RIS OBt Py
Fr&duBitly et indtelriald abd) foaéxafnﬁ]a,ssthcmm&fnpd §Bcon sarbon gty dEeit dxbublt a moderately

mé%@c tI?e\c]gﬁIy;t_ O%P?aag ergﬁlwégm?e?l%} (ﬁélécws QLfch la_!) Ihlﬁ'&l@y of‘lcgl'-'k dlelectrlc materials,

angp]a@wymr@g 916 dlgpwwy poppeéy&tp %mlpyer @g}ﬁqﬁ}fa ﬁﬁqg&%eseaé?lvlesu%s seem to indicate,
hoWedek, QMY the aﬁtéﬂ"aaf] foythed bBRERY BALtpher alEthe polasty) Aldcyd 3 major diffusion path for
LR s RS LE RGN fbYLALLY] o7 oups, each of

uted with at | east one of
han -OH, -CN, Norz -NR7R7' , and -S(O PR7

SUbsti iddedttiR: abde- dés@n‘de@ gﬁpﬁﬂﬁg @i’éfe| e)(1st§ eheatt@d tédhnifuetthe® allows reduction of
group ConS|st|n aIk

d
el%ffr%lﬁr}? I%XV °°5lf‘°f< g;ﬁ,i){ mteécoﬂe Tnig cyc uz( )AHB?X kﬁggzyslng productlon costs an
ﬁﬁmy@dxybaamybahMmedhbﬁeﬁﬁamypmwﬁeteroarylaIkyI

heterocyclyl, and heterocyclylal kyl groups, each of

which is Optlonallysqgihkﬁ%gﬁg—£§%£@§£¥#§a8t one of
hal o, -OH, -CN, -NO2

SubsThetfolMing presond a siPpHfHH Rurfmary @(tl:c@)v@ﬂipn mc@;(e::@)pmvlpqz basic understanding
‘%s%gg cq” tﬁesl%ll\lmR7Th1s su% Sls hcﬁ q§ @ﬁﬁﬁ’sﬁﬂ; J)V)érv&@fl I Qﬁeei@iventlon It is not

rom roup consi sti ng
mgpq@g Itfylpentlgfﬁy @ra:pw elen%fln? |of %ﬂnyqng(?nw |to eﬁ%eftg % é?qy%/ of tg%laventlon Its sole
pligdsefs @cﬁﬁrﬁeﬁsk@é coftepd 153 simplified Gfrmwabk pleluilstodint maym déthilpd description that is
dﬁugéﬁg Wi i east one ot haio, -UM -UN, -NU,

?ﬁ ?2 and SR 1 1 substituents; R7' is
i ndependently selected fromthe group consisting of H
and akdeplly, t@l By lnvenBlbkiy itdcied @yCbadaikpheythat emublgd the formation of metal regions

a{%eﬁaﬂéx}ey wrﬁagxg tl?rre% 0 mdnts%nq%er aseg ysngtglrlwes 3@4} all%gtlghl B?ers which may, in some

I oONna tute
eroppdinefits, edluds lo»@—ﬁlelec@m matpq@ wherqerg}}g_):@ﬁn%at Qfgw g_xetg_l lme in the dielectric

3R sl kel %i',] px‘aﬁdﬁg a 88WdudiVe Jaﬂﬂ%tlhéf subh Ed’la falr@ cothprisiag edbalt, tungsten and
atomto

p}g)s%Wbse‘,C@WPh i {?ile{) (?ylelfriﬂngt tl%t tun ste% |ar23n§ rono ?}éoﬁg%t), a lager c[ompnsmg nickel,
mblybdgniaand hgrpn MNIMeR)@r ¢ fapm cmnmmuqiqelalquyhdergpm@pd @osphorous (NiMoP), at some
m@e%&etﬂo&gl%l be&%@n%@dlé@%nﬁ&ia%ﬁ @Q nfe[ap mnttﬁkefoﬂH\xQ&gpa conductlve capping layer

conS|st|gﬁ é . wher ei n_sai n%? the materials as

maY be WATTNAAT 1 &7.‘/% H’B’gi“flﬁ ‘ﬂtleé OW“‘T“ f‘soa BT OB e HY F’V ©

srﬁeeih@i:ibﬁd: Ry fepieehti @B3bleRBatbrinlsi fod peingl e bidyctive capingdayer. Moreover, any

conrta%{n tot tFﬁ(m«Tch ? Fn%ﬂﬁegﬁ%d rﬁ% bgfforﬂ!:&%i{éh’ tha@l:hg}et@ﬂﬁlmateain{ﬁ}ﬁr{ﬂé conductive capping
ary aryl al Kyl , heteroaryl, and

heteroarylalkyl gr oups, each of which is optionally

substituted with at | east one of halo, -OH -CN, -NO2,

-N(R11)2, and -SR 1 1 substituents; RO is

i ndependent |y selected fromth& group consisting of H,

-C(O-R10, -CO- OR1I0, and -S(O P-OR10 and al kyl,

al kenyl , al kynyl, cycl oal kyl, aryl, arylal kyl,

heteroaryl and heteroarylalkyl groups, each of mhlch

L T 1 oy o o o
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aryl, arylal kyl, heteroaryl, and heteroaryl al kyl
groups, each of which is optionally substituted with
wa@roo7eamso one of halo, -OH -CN, -NO2, -NR 1 2QPpUsane032919

1ay é%&%%ﬁé b @@E 8t mggl]exﬂm%ur@ ﬂ@hrﬁ&u‘Yar IcIERERPARBT duying the manufacturing

prgi;eelﬁsg% egg{n{gg fr%/t}é (?rk gﬁ‘%ﬁ g% 1g y%‘;ﬁ%f se?v?{]dgggl Si/(%(/lcés. Consequently, an
enbyrcéraml ok ye,speatrtylstresamgdcgb(yateraﬁ y-hrgj;d(wuenoh@naemom 1y¢ta11ization layer may be
aéﬂﬁ%%rdg% ).'llle @l!l}:}éb{(lr Chaﬁ%l%ﬁ&%y{ﬁl? ydnducﬁ%a}tﬁkgyg‘c ycl _yl al kyl

mis 1-5; nis 1-3;pis 0-2;, gis 0-6; and wis 0-4

The conpounds of Formula | can be useful as az2C

adr enedogiing t6 e@eelpstertiveagnbndiaerd of theipresent inventiontia rethoil cgniprises forming a first

oﬁeﬁﬁgﬁl%ﬁﬁectﬁg glyep E&:‘f{%ﬂ{{é@ﬁO@% r@eltall gggh thfch' l:cﬂﬁp‘ﬁké a n@!ai contamxng portion and

cong Ion (I NCludlng [Tmted
a PP&é‘&F“’ec‘@PRj‘égsl{‘Xeb Hpereipring poFHEYe ‘E?B‘H’g@e@tef ?Péefh%%f“tpp?réf”rtﬂ?"ég portion to form
atd@ktChin& fatek 56 ReH1tlR, diefbtaitl Rigdratacka MbrésatChO inbtBodcthomprisekadtching through the first

oq% I;lé %n?o the cogcglct?v%?}%gfﬂn g?e %il{xgz!l Eé{(l;‘)ln !cl:le gx c%ﬁ‘taﬂﬁﬁ?}go%on c ered Finally, the

reat nent o acute
maféodgamnnsphfabngu the fish pisige Waqt Frith & paier matprial #d @rcenpertoRyfaining metal.
arthritis (including rheunatoid arthritis, diabetes
[(Z):I %Agcfordm%b%:‘] e?}tgegmﬁ i lus}:r%mvg’ eo E)ef xﬁenp E %?e {)r?s%ntpljngelﬂggnb Qr semiconductor device
compeises @ ahejabeonigining esgion \fi@nﬁan A figgh élelmﬂastehfa’fi ajdiglegiyig tagqr glack formed above

th Mir R diecBic Qiyelpﬁidnhet Badhl- doﬁtalﬁiﬁg %d)ﬂr YTHe Qeﬂlﬁéﬂd&ﬁﬂ?ﬂfe{/lw‘fu&ﬁer comprises a
qnﬁléz)c/l?en%g%nl?%gley @8%82’3 :tllg §ne§ u(l)n mlnﬁ CrF%(al;so §1% # etJ 1m an l.atergace with the dielectric

laper istaek: yFurthgopre.i theessme ominclorrievicodvraipristn mggéormcd)m the dielectric layer stack and
ﬁfle%%tﬁ q]cﬁtdudeilvé Rlidat CIONISASMlg a M@ﬁl RESSEME vih RMSHRHids Bthe conductive capping layer.
provides for a nethod for the treatnent of congestion
in a mammal in need thereof mhlch conprlses
adm ni stering to a BRAENE R NG
| east one conpound haV|ng adrenerglc act|V|ty wherein

sai d TH@MH&%dy%e @nJeHBGcI Byox@ﬁlelnéé t§ ﬁlls @(ﬁﬁ)ﬁiﬁ? dé%&ﬁﬂbzﬁtakeﬁfm conjunction with
the a2c receptor. further enbodj nment 0 resent.

the ASFRARAAGRE qraviags, ﬁ’éW’HE}H‘kF E?fe“t“ﬁee““anfé‘éfdﬁ%ﬂ lﬂﬁfle’em‘?p g in Weh:

in a manmal in need thereof which conprises

adm B ﬁxreselii ﬂgscﬁegla llﬁ;%mlcrcgpsegtfogﬁ%é\x)éeof qos%ﬁ‘ucgltdué’ﬂr device during various

| east -one conpoun vin drenergic activity wherein
mglaﬁfadtu{yéﬁ-,%gﬁf@ forging a §@qud)f1§eq gxetalg'%?nsl{aw%g enpaneed glgpiromigration performance in
aREHBERRH ilustr@ve ghntimemh @i ipResdntigvehtitacinional sel ecti ve

agoni st of the a2c receptor has an efficacy that is

greated than or equal to 30% EmaxWen assayed in the

A P §8umg §g)9matlcﬂy@hqq\@ B cropRseiierrbriew ofa splﬁléoqucécg depice during the formation of
a Ivﬁwsrﬁﬁﬂaaﬁg 1nsa @ndiBliva Qebpinglayeh @ dcbR@hdrenith Rfihet ARGRGHd @fbodiments of the

e in need thereof w thout nodifying the

p@?@?@ﬁ?°nblood pressure at therapeutic doses which

conprises admnistering to the mammal an effective

dose v@fie ab iv&a&T is QIEEp R 4HAEL R RBnAlE ﬁféﬁﬁ@i}e (forms specific embodiments
actjvity wherejn said coppggpgggs a function

tbgrg?féleﬁ gn g’@‘@h P%Wayocff exgpRled &Vérﬁf 6{};1 aretﬁfegi eécaixed in detail. It should be
uldesood, péwendr, thay tha Aesgipbodiersan spetifieenhodimenty is nat ingended emlimit the invention to
thg 'p%!:u@a% ?o?mg &Ecﬁo@édnbll? %ﬁ fhe Q&My' the ﬁ%%gli'm%o%@élpﬂocﬁﬁc%wns equivalents, and

represent ed structural Formula I
al&ﬁavwa@ém ity thg spictt ascasp of eipeniop axdsfi FaPutE FRoPg claims.
wherein the various noieties are as descri bed above

I n anot her enbgqb Fokf fNVéK -, n is

EI- N( g@iugua%yq»@rboc;q@em@f %tnver@n-@ deﬁ%m tﬁ&plw In the mtexgﬁ ogqlanty, not all features
oL INBPlemendtftion) dre Jisciticd ithis spéoifiddtion. Mt Wil df courde[beiaPpréciated that in the
, his H AISi Mmdazol- 4-yl, and Xis -N(R6)-,

then R6 is not -S(2)-naphthyl. In another enbodi nent,

if J1, J2, and J4 are each -C(H)-, J3 is -C(Br)-, nis

2, mis 1, R3is 3-benzyl, RA 4s H Ais

1H i m dazol -4-yl, and X is -N(R6)-, then R6 is not -

C(2) benzyl. I n another enbodi nent, J1-J4 are each

-C(R2)-, nis 1, Ais imdazolyl, and Xis -
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O . In another enbodi ment, J1-J4 are each -C(H)-, nis

1, Ais imdazolyl, and Xis - O. In another
W(_ent_tnaAdh(rsemt Jl J4 are each -C(R2)-, n is 1, ArPCEHUS2006/032919
devlj]g})rge%tz otl %y sgc tué(e@?dlmen I%gx}lerius 1&pl@rg81uﬁ8r(-sp§<!mo@c1%ﬂtmust be made to

I m dazol 3/ and X
achiiege the S(velpprrs’ stepifiagrals.tsagh ag Wa?nﬁ‘iaﬁ‘lth sypom-yedated an business-related constraints,

which d«ﬁpﬁﬂd?dﬂi ¥ iS5 RLRah@ z[n@dﬁérHMoreQﬂLr ihwill®¢ appteblated {NRych a development

effefwlght) 196 <ig %Jg;\',tz?%quR7m ng, But B% q’%%%v%&x ?g%b zg "B(26 Qﬂ%ﬁﬂﬁxg for those of

ordzharyakik yal the aﬂ meg/thawgleﬁp@ﬂymﬁlmmr« oxy. In an ot her

enbodi ment, R3 is i ndependent I y sel ect ed fromH,
al k X

cy Cyfaeaprgsl)ﬂlftou)l(%’vtgp 8’ é?e desgii) <F yﬂt}grre%: ence to Xxe Xt af:hefl lt(' glt}res Various structures,
systeab eddoiaviyds are h@bmxtxga]lyylbr_a#eldyﬂ the mlmsmgqpyqes of S¥pdpnation only and so as to not

onﬁL %{e%(l:éégllt lev@xltﬂ&[ Iw1t9 QAR %apﬁg lw@lm ﬁJKJVM t§ %&‘I dktllUd @CkhVhrt. NNevertheless, the
[ east one R5. In another

attqcbﬁgélméﬁfz fnylugeé'tcéq?fcgbe ainii ma}q ugireﬁv? exgx’ﬁ%lesh }ho glieigntl 1nve1rt10n The words
andpl@dsheised Radasl shveld the uidrsiosd inddepené it haye g eieeeltge@nqiqteehwh the under-

stan'_éutgl c!f@ sé wg\ldg( Qﬁﬁly ?J lﬁ? %Le' s lE(i(ﬁmfé Q%yant at. kNB‘)ﬁ%eclal definition of a term or

Phﬁ@t i @épt%y/lptlon Hat 1@?18%{?139 frgp ﬁlﬁ prd nﬁét’a CB%V%W Xlg%%f u¥1derstood by those skilled
in ﬁl@ Iue RsQfyEkyioak Kr)ﬂhecgfy(bhlﬁﬁtelﬁ piagmfaﬂeltgtms»uﬁsetse heatire dLovthet efgtent that a term or

hfaﬁ’ do 1n€erﬁc%d Q%rl-fave a sgr:maﬁ‘ {ne al F h%r a SE%&? kMan tleludd§stood by skilled artisans, such

rom H ,
a dnesiab a¢fknwon il be ot s B i FECORET & 5 ‘fv*?’&’éb‘élﬁ‘d@ar?ﬁfﬁhat directly and
un&ﬁiv@&tlﬁﬁowﬁ&e@ fhe Epecibl@bfition folRE B or,phra®R7,  al kyl , and
koxy. 1 n another enbodinment, R6 i s [ ndependent I y
selected fromH, alkyl, hal oaI kyl, cloal kyl, -C(=OR
7, Ibép@e@aﬂvenuo@ésﬂ@eNWeoncepu@mwt Frgs andeszioRey F@ﬁpaﬁwulaﬂy in copper-
ba&e@ n@ﬁpﬁnlg@{nd edxhadli lax{@lﬁinced BerdnﬁanbMﬁﬂ@@&ﬁ it diegtrddiigstdn of dti@rstress-induced

al kyl , hal oal k | k ateria
me]ta[]1 Inéﬁliialt)ﬁ glfenmgalia%%enephax %}g Proyld% aj r¥1nf rcec{lqntgﬁheeﬂ’e%gry fhe metal material

andl K6 riidHctria lcbmypared ha bapzdniigpbl, mtglqus(faqm@? |by d@}eg,tpc mafpyépls, such as silicon nitride,

sﬂll?J ﬁi¥b(i)<%r Qﬁ!rogell ChriciR@ tSlh&)El cﬁ’ff@@ gdnR ke, R eﬁﬁﬁialeRZertElﬁ @eteha¢ may result in an
e Natomto wh %ltare attache

mtaliqc? }od]per?é] aceqt,GOpRe leqséh mﬁw%n jcantly B)yrre?ss fhle aes1ﬁtance aga{Irllst electromigration effects,
thddétR fkcietliinpthe Ph@iot inagin0sf dvvies od/pmenhaticing theerglihilipf of the corresponding

me\:At%%zat dm rng%]iso %@9{{&% t!) Yhe §1lé§§tt &%Hﬁoﬁda Mdu@@ve c!aﬂ'ﬂm@ rl!@&rh@eﬁ may be comprised of

[ nde endent |y chosen Eytj
onpy gt wate oy fhe r@%lpl@ aqekxmd a ofe Ay bs REpvidet %lf:tbg?tﬁspemfil ailure-prone locations in
mAILRR 1a R0 G6H ﬂ@dihﬁe,, e trafsitlon Odrea® betiveenaviat dné rmetal lines, may be significantly

reli—ng?creg 1ngﬁa(t) :Llirglz via ma r}{bnotdexlc’eng 1%11:0‘1%1 tﬁé’]&&lmﬁﬁve%g&ggllmm reﬁab'lystermlnates therein,

er e

therehytehwringearistots intsrfece viith dhe ypdsdiipg mptRy WrReETgHAT ikRgfiesgis e copper or copper
alfo r@lﬁ’dﬁnﬁ% NRic6dh Rl Rpdsdnduaneiit eflird YabAdatiotCprodess| of ftinr vini| &er this purpose,
el B SRGRAAL ) L PSR Gyl PO GR v i o
reghesive vib egkninp whereits oy semb emiofimEess, gy pteh giqp|formpening|an etply stop layer provided in

thE" &El%ﬁay\ér é@&ﬁ Ec%blﬂmgdaﬂmé td~vid op&khg I'_i‘i‘:ldels@neS & zﬁ@d ok fa@d‘ijotr pretion of the etch
group. consi st i

n
stop(lg.qE y co t{ﬂ%lz%) %WYIQ?HSCWGMj co&%&t?ve ca]thgdz}yerd{g (.13e provided with a
mbRARY low- thEEnE@) (WOIR7 helvEDRTIesp epsurify ﬁl@)c(emm Rehiq charpl(cQa@)cngth respect to
ele%tr@lﬁ% +<ky l\Nlthalje{&%M to q'"kglﬁﬁpﬂl 11 &Hd KL yHeX Minst@dideYdmbbdiments of the present

oal kox aryI aryloxy aryl al kyl
mﬁ@tl‘é’r‘ﬂﬁ pw be %@Péfrdorawf %ﬁlt
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heterocycl yl, and heterocyclyl al kyl groups optionally
substituted with at | east one R5. An inventive group
wobocompeunds is shown in bel ow. TECHNI QUE FOR PFORVBNGs/#82919

CONBH G-t T RS AR SO T R, o 100 s o

mofiera@IE@HMoBAmarffEingGrger hd spmicenfactysrdedient o0 pprrites pfybsirate 101, which

mJy@clp?cEéﬁ?anEr Quilstife &Qrﬂ%ﬁﬂoﬁﬁte%r the forREs of G:Irchhlit&&meﬁyﬂ‘ahe(ﬁs For instance, the
Clrcul

dvanced inte p ! . ereon a
sl 5 PBY R DI O EORECTOETS O (EP A B Ao s Yomed thoro
seigiogeror Bayere duchets al érisrliing citicdnapgers 2 %lr?en/s%ﬁlmﬂq [ﬁ@l@n,tq; any other ITI-V

sethldGSor L%‘oﬁndeér?p‘;’fcg%cglﬁﬁﬁﬂd% IQ(U I typ@alBPBE albbtAG 18Nlay represent a carrier
stress conditions.

ha’f”%f"f“@gtﬂfeﬁ?ﬁn 6flar$fo‘lﬁ‘é‘|b?{ oﬁ](;%cflﬁ?‘) ?Plt,‘s[ wﬂggs trans1§?]rs capa01tors and the like, as are

requitédefgr @lvackddhtegatéd dreuitsh Fhese ¢iguinielengmtsinky de slequamecwcted in accordance
Wlﬁlt e%eélflicy curcﬁgI H&EB tbb Qnetuﬁan l&ﬁéeorsxh&@ %e@fhzd'ﬁbl@ 129&E, th%teklr for convemence the

enhanci ng t he tl ona Jaff’% ll% (? ‘bed h 1t
Fomeanof BAEs TSRS A R T B L il b deSbed herein
ma@l htdirdr,She 1@Adily RippTeciaed thit ﬁleS:blzJelﬁ of sulehcimsth¢ klectomimtied or stress-induced
m%ennlgmlé Ectn Igelhae‘)loq b?fufsﬁ%ta c&%ﬂ&% §4p91';1§ layg}ac\éﬁlpﬁs%éi%hgﬂi Jr%re of the above-

X I'ncréasi ng. performanc
1dqyf1ﬁqdh)@ge§alg: ;npx;leﬁ atpghqdﬁo gré(rc’a@plgcf eglﬁee@aﬁ%lfﬁﬁlprbpclb%%ar plurahty of metallization

laRRRASUARHrhIONof iMErcdni@t Sde? gnd Ofas. | 10 diusttadueambadiments] the metal regions or lines may
ea:%%grq)tassed Im%talrhenfaj gr%erggrlélr\{ls terlucg }{lg)f by plglq lzgle{nﬁ&lll eng%%grﬁtad iR Q low-k dielectric

e swtc speed
matérl. { Mmeivet e¥houslie fre mr@sent tientiey a‘F PaPERTh B %%’3& dor gremely. scaled

sehﬂ&rﬁﬁ&&m@ﬁgﬁk ihcBQRreE Lseﬁkﬁéuﬁla'dhsyus&a,nﬂ&&fateﬂ}gh@m @urrent densities are usually
nlﬁgglﬂtlg'r\é%g o (Ep:é%lgct)nd?tl n;grn(:iewce tlhS ]pl%lieﬁtomven? & e%;)g gl'so be {eadlly applicable and

nsSi on's nterconn
a@anne@uaben@iesmlyrse@hsi@e‘dce& duecto apienBently chipnced f‘i’l’é‘é}l}%‘ @l lifetime that may be
ob@aﬂi@c'flw furBfer 1@&41‘3111& §QLsQnJul:éa%eta§r9@ﬁ§on &hoh&ia, sath ds BIEdu@AZEEon.
umbeér of circuit el enents provided per unit die area,
as typically the nunber of interconnections required
I nCrEasasicanicer dape di(b())mdyhe(nprtshzedldméqyeloIOZCW}p@umay represent the dielectric
m%én%mt et llyg{ﬁ??l 1? T, Bl’ Myadtﬂe; Mteﬁz{yexscllé&ﬁﬁ%ate\ﬁhlrdn@ Ghe like. In hlghly advanced

Tso referred to as netal og ers, 8? 0 roduce the
<SR 43 Hetic BT HA PRI HHEE cer o Baerf o o o redu
pamalac B@Ec&bﬂcé béttvbdﬂrheigﬁly)ﬁﬁg astal limen ncthie despeot, jarioi-ii diklpairic material is to be

un erftoqd as a Ql%%ctr(i)c a@ig%g }@%Ell/eyﬂegxgtnfaf ngrrt]gqgsL bﬁ!irp&prommately 3. 0 and hence exhibits a

I zatl on a
signifiseritly |S@ﬂlebmerraﬁtmm e, ﬁqrynsmce et legptplishe! @ﬁ"q“’é‘i?élr §1€1€c‘ms such as silicon
dib8@UGIREh Alirde AR QN Ke. oA nfeﬁm 1031 BFAANAE Hielbdttivasyeart@ and may be filled with a

cqn(g Ct?vseﬁlg'ai }éaﬂcgm&%{}{g yer 1@? an%qqge{gl)ﬁ(% &ﬁgiplg?%éggdar QxIlbodlments may be a

coppppintainénzinetil, sphick mﬁx 119 Prgisyd inpRgest PPeaS 9 rRI@bIYﬁH éhetrgnsh ¢l
crosssectional area of the i nt erconnect structures,
Bg \?\Zzl’r’xb | in co ?l‘b‘ﬁ ?06% i on %f‘g‘}“%g‘%‘&tg C ggl%?s ﬁ)ao(r%gs sht§ he i msr"tig%ei 1% may comprise
the fedineing sgocemgz A@esuthy wcalhestablnlsnddneqcesb leghndques o formiiag &yt Giret elements and
micﬁ)sk}'ljag.{afr@lgrﬁénts ih NS on A VARGRI lélnhﬁgﬁeﬁ’etcﬁig 15 €02 ﬁl@ be formed, which may

I NC ngtran3|stor el.enent s ﬁawn r|t|c 5
cRAPREHSR ST SR e7 . SRRCBIRE B et FabiEmopiE Fo P Byt decic Tayer 102 may
bd B o tHBibgd ofi velirbthbfisie plheanselgneu rcheamtal heorsiepasitign G’IECVD) techniques,
WHG?I com%ﬁc’sglv %ﬁl@(ln Ch(ﬁl(g eglhchg?u él@ aﬁMe lﬂ%dlﬁdvgk&ll other deposmon techniques may be

ect struciures esp ite the prOVISIon gfj\%ﬁ |
uqe@saf#uavenuym} tsphegisues fproaY 1Pk PI%XW PierRly B thegkey Jhergpfipngp appropriately
dets@netd hSotiti@iapHyGesdéss RyTRSferfaineCio houlidé aredppispritesreqine maskifiot shown), which

mg}{ be \}léetd é agt%rrr‘l #fhee % nclg g()r% Son %he 'c%f:s) gﬂwe?ltestﬁlirsﬁéﬁ taxH!ogﬁ%t%tTh techniques.
plurality of problens related to stress-induced line
degradation, which may finally lead to a premature
failure of the integrated circuit. One prom nent
phenonenon in this respect is ¢he current-induced

mat eri al transportation in nmetal |lines and vias, also
referred to as "electromigration,”™ which may lead to

t he fornatlon of v0|ds mnthln and hl||OCkS next to t he

. . L,
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exhibits a noderately high permttivity, thereby

i ncreasing the parasitic capacitances of nei ghboring
W@ omperoske nes, which may result in non-tol er abPer/ssmnabhs2919

propagation del ays. Hence, a thin conductive barrier

| ayer that also inparts the required nmechani cal

St ald¥exi, thy bergertlhyer Eppryrbei fermPb PYEY PRORTBISARASECR fiehnjgh, Ruch as sputter
deﬁt@ﬁ@@ Ehefn‘ic@lmaﬁdﬂ @epﬁéiﬁoﬁmoak'&ﬂb ﬁger dé&klﬁtﬁltahdl the B ot @btancq i@ barrier layer 104

nly hinesilicon on SARR! B8id0 it titanium nitride,

ma§ i lTeI ‘@B‘HHSS%PBBW LIRS Plﬂtgmlrlsa JEp % rtlan% 1" fBrm o a cé?)nfnum g
turlgstyre rtunggen nitgida, @n tilyyothes @nbrpmlafe arppevl Pbeseid ipEene pbedipey two or more
dlﬂf@éﬁ%&crla@ﬁlﬁcﬁfﬁgﬁsﬁnd lﬁﬁﬁt@y@%ro‘ﬁldeti alis Yehhirdd UGG i@ g &fddesned adhesion and

eir_conp ds with ni C
dlfg}m@n B]I‘)@(fmé rcpaéﬁteesélﬁijl Ia g?eel usfr%}ve gmbo gﬁrgn‘c {h Qarn 2%Iilag'er 1‘6? is cbrfy ;?nsed of one or
mdrayfelo W PWEV IR INIMoEh&1d DEVIeR, eirlealstayerupmyoselem rif theéaatr\mlaxyr 104 is provided in

J‘[ﬁ&?otﬁ llj':lgc;r sBAEFor eggmp% fub 8488 1ay&Q m%l e ldQsi®PorxSe Babis BIRG telectrochemlcal
e requirenents in terms of .diffusion su

deaqué% pr@(ﬁ:sspsp éb @rffnime% con%BYehc@PpntgH%ﬁera & egﬁl grﬁ IpprOBJflafcfe caga&yst material may be
depds @i fribicta fittel aytuadl if@nitiog ot S barger ildyerf 106 nFerlinsrnesupalladiun ppay act as a catalyst
mzitenaf fo%‘ Ql%gtl g g;gm of %tcogﬁctfvg @aghxhé/ la§je§ 28 ete@tg)lés;nplatmg process, wherein,

em cal and SIC
el RSP 0B ST HHSE Yoh S5 b G T Eoh o7 P g s auto catalyed by
th& %ﬂ&fsly%@bsﬁ@&naﬁﬁaleﬁﬁ btﬁd:r&ﬁibb@immt i ﬁfsnmhebyaya rhaydite rdggisieed, which may
comP%,{se an a rc pxﬁa? Cc%ts 135%13161‘1;1 e%;.uﬁpa% g{lﬁ&u&h H&taﬁceﬁ%gﬁﬁ%eposmon and the like, and

erred to as fhe_danmascene
subqequemlyap elleqtre@hlmcfti deposifiqn Of hecadrhscanpe ygery Lloy; st g
dielectri c | ayer is formed V\,hl chis then patterned to
|1 8RS PRSP T Rt S SHBSROUSILIY s s may e
depesitetbytagy aﬁapmwnawgenonuqnn@h@wpﬁe?h as eput% ﬁeasr@thw%wﬁ%éﬁs peppsition and the like,

ifh %&%Er—ﬂa&d (R 196 Sled@V\eH hSbaeib of Vil-bthRisieh eﬁctﬂ)ﬁﬂtmgl t&Bniques. In other

The depgsition of t bul k er|al ormine a aver
eneb[oglﬂ'jelﬂ% gle BIQYsion g 2 seleeg ?aellegggiy P<§ %Q g%ulre onﬁsgandbn r%l\g)eg églef rming a seed laye
ar€ hem%llshdbmctha tit. 0 Thyyeafiere $s el g@'@hal 485, éple@epmg}mnafhp ffgym of a copper-

CO%QF“ g xF&atl,r ﬁ%f'ﬁes d&loﬁtte!l R thd Bﬁfseaywerllee@tuﬁlfélheﬁged}ﬁ@es such as electroplating,
rel1able f of vjas ratio

el?ﬁgpléss\R}afilrg agd éheé tv@Frelaftyp@: ‘iﬁﬁ“ﬁf‘ a 5.51 oti eé(%egs materlal 155 prov%ed fo ensure a
reGAbMETIIRG bf therrentli 3.t r enches having a width r angl ng from

0.1 mmto several nm Electrochem cal deposition

processes for copper are well establijshed in t&‘f &*I fachy

of eFigwe b ﬁ‘ihem*i’flicf}“é’L?P?WSHB%?eﬁ“"P%f’b‘FtPrc%ﬁc%|’1 00 AR ‘ia?fé manufacturing
st¥eR] Hrihd e@Bodirhdnt 4 shﬁhgu e ekveg I’m&ﬁap @fthe maililgyeni0asdits bamier layer 104 is removed
tOCIﬁ%lVI’KgGC sugstan 1a1 %1(?%;? su%? Gﬂ%{&%l %lcfl QSSi!ﬁd ca\fmeag Gibé% t Ii‘ﬁe removal of excess

errs tal ne copper - based
st o B iRI08 prrdu@@ la%eréﬁygml%%r‘i’e [agForljsisdcPy enprad digehgnical polishing
(GNAF) Qﬂ@gr%fe&rocm@lrﬁoﬁdhﬁg an fﬂle 9B el Yes@blishdd @ecipkd. Fot examplafthe layer 105 as
sl%)?v%l %ggshtr lsasrillag % g & aI ytg é){ovidmagr g&ﬁfgﬁ}fé%aenarazg% Isurfra].ce topology 105A,
arfdesglesequentie it glem@ema}l enbprocqsshlgapyéje@p@onngiefogqegmiﬁg té%ﬁflqh?l excess material

a1§1| bHated: f0ks & B ¥&Bn MC rﬁ%ﬂeﬁ&ﬁ%ﬁlﬁwmé tihd Gerdikal gﬁee]@hlcal polishing process
ortance to es‘gj nmat e an?? cont rol

rﬁ%‘ﬁn{‘)‘@rlf‘ Aheplanarizedysugface LRQIPE% { 9™ 1 3trl§1 u%do%lguca?' é’ erformed with a specific
olzapslisetimé @yse fosfprnof debited re athe trengr 981 Ferdhispueposs dropdsegapameters and the

thtgoq con'ﬁ %ﬁ{oﬁ‘%& Qensegaeci Jﬂ& t‘ﬁg %Q@&Js Hl§§ *cﬂsﬁm@f effea@s aclueved For example,

Hlect structure to insure glg |§%F %f tion of th
ﬂlehlew @tfma?déﬂ e ltietspeeg Preagsp pplsfine Pf’r‘i‘ Pareie or fhp cqnguration of the
sluPRa patking fad nelettapfrypriatelynéltcd ol ineduiseniiiy naiat fecmsing of the trench
lapd failure mechanisnms in interconnectstructures for

various configurations to nmaintain device reliability
for every new device generation or technol ogy node.
Accordingly, a great deal of effort has been invested
in investigating the degradation of copper

i nterconnects, especially in conbination with | owk
dielectric materials having a relative permttivity of
3.1 or even less, in order to find new materials and
process strategles for forn1ng copper-based Ilnes and

e, .
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intended to identify key or critical elements of the
invention or to delineate the scope of the invention.
W t@78@860 pur pose is to present sone concepts POT/AS2006/032919
simplified formas a prelude to the nore detail ed
description that is discussed later. Cenerally, th
pr esémte lonschamtaiely soweliticewmisandugioradevise AP efife ﬂi"H’QFple“On of the above-

des%ﬂ@b Ip§>§es§ Q@ueﬁc@r 0Bcé, @R deficeN®b Bdmprie 13 MSncANOB fIRY &ith a metal portion, which
is rrowd%cgcatefl s ﬁ)ér L (? "ild%)gc[o’in%ﬁeﬁ aarecee?sgltO§R Cﬁ@xﬁc?v%f epen%% %ﬁ‘h@ |process strategy, the
bargininei 198 ntag stilliba pudeemtque eliles$ wedhiced tbwlwaas er hoalrz@tal portions, depending on

the &Ecﬁﬁgr})réclgsgesq&rfgﬁxﬂ@ NRNtce@f 1051 elnmkﬁémﬂoﬂlﬁﬁnti fh thé)frevious removal process,
relectric material |s enhan

|d in
the bawmigy Jaser 14 n@&bedrsrﬁﬁ/eci %]i;onz iﬁoné §1¥ %}P(?I\gy Q& an% gher removal techniques, such as
seledﬁbéihtbhmg ahd gl K. dnchngp Hogphcer awbodifngd \(R)Y shqyn), avelparner ayer 104 may be
sub%{aﬁ@i[l%r %aﬁlgiln%@ | 1F1ay éon?gs%tae&ta@}Qg mQt@r'ia@ rkuéhcﬁvfﬁ)ladluﬁl kayRble a subsequent

sing nic bdenun1an

[
ssorpelotig kel aalybieaurt At borage (SWBSF R, 10 i
en{)MthR) as pedvioGeD R plhifidd pthd lauear rawrtl Oébma' Ho edmywieqd, 4t kpest partially, of one or more

of @I &A’e tV!}]% (i\hlqgl; %ﬂMﬁi :«Imﬁ et m{sau%ectaéiytlc JleBos&tﬁﬁ of 8k Ln@ééﬂlaﬁ‘ ¢hay Be obtained. In

conduct' ve cap ayer be under st ood as
thip past. deWQOfdileS? @etgrtalsa??é a%fétbalgm@(g vt ﬁﬁﬁlﬁo‘fﬂ"etsoﬁf}%r?@ﬁ? a %ffba} growth of the
ma@éﬁﬁl"[ﬁﬂyﬁlso Bd'&ﬁ EBE bihé |eﬁabcﬁl&nﬁfs,eﬁdofresﬁ@hdab Oavaystypaferial may be deposited prior to

Bs%gl%etn ec200 Jngcﬁjocﬁagom Leld §on£13{1ve c }%ﬂ’iﬂg%teﬁalcm%{: td %Be embodiments,

er, any contac e
ind sttt beaivised ineryhighly felspive dnagtse ﬁOft%&Pceﬂéfééwwely depositing the

ca{a@& rﬂa&ﬁ&l%n\fﬂetﬂ&tapbaﬁ&lena%ﬁﬁldoﬁ td dﬁ%leet&mzl@sl fﬂgingy:ecess tTh ehisedasg, the conductive
ucli n

tn X os I
ol B B Y TIoURE  Man i St RE ), Al oger embodimens, n
appropriviervgtalys maletial may haynbdem jrelndedidpring; t@ﬂegps@@vgﬁ}@é@tal -based material, at least
at 2 @ma&%&gﬁ&pﬂhasq ST lea@ By {oh Vf theRet@HARA f@HIANID5B may include the

C&B}é{@ﬁ]&llif.‘gl;la eq%}lfetiugrg ?I,:farés? zr}stlh{s 2%? IC &thrastelgcrtlvea de\yct)srbtlgnq g)‘fg tﬁg éonduatwe capping layer
m#léiRal tgy Hehehiesedie the erbseqivar destrevhéngtal é@oqyfon pieesse dlapkexapplgs én one illustrative
em%ﬁggl drﬁ h}%y g{sed r%%l\’ %9 hdig bse‘ﬂ d@ﬂ)@xte'dla.l‘) e tdefal l%ﬁn an electrochemical deposition

resent | nventlé) ahI’T?

P@‘@Wp‘ﬁ‘@é’g ap &pﬁ;pxﬁée c&talfyftrnglfen@lr}aéaﬁ Ibﬁ @ dln %to é R aé?%%)%ulnon permanently or tempo-
radilg ek fisdl palte, fso iaed lalovental patial ofrtegiopper-baskd otion 105b may comprise the
ca%? nipmatenelswhlch may\%gn 8&%&1‘% I ngropt@lrcgdtél)’nfopﬂ?grﬂér &W&yd MAferial deposition.

cdpping 1 erein t e c¢onductive cappi ng layer

covers the copper-containing portion to format | east

0 ne Pl@ﬁr@ I fdaGendtitaNly t hewdl it1&| e@iifdn@uctod ydevices t1OE lafter the completion of the
el?otrP EL(F)V 8% gﬁ)to%t?on rg%%;ess {j hsef%m%e ?o%%mg tlI? me q&st‘aﬂ@{éﬂ@@d&&@ a conductive capping

e con UCt Ive Ca q
e et U Ao o el M e o
C@séﬁ@énltly thd RalELAR foalFR rll)ﬁfﬁ)nﬁd dnl mt&gaci s Cf withShe conductive capping layer

1(@015?}'%1{;’ stgalﬁ{:ag%mnhaélc%tg a(fqlara %r%:s 60rs E@ nf ;flace IOS%Eth Tespect to its electromigration
bahhviats t Thatedfice amnbrods metatial of tltehleyep rl@is, eﬁqmroxpm,etmy l@nrem(aved and the surface

to?(?gp; ﬁ}p&‘:{h%CJeQiEe ﬁ‘)@YAa? Be ﬁlﬁlﬂﬁield %ﬁ $he BadiBSr et CUBliALd HedhBiques, such as chemical
egion forned in a fL §¥%2W§ egtrlc | ayer and a

meshsabqliteas] elggiagehenyicalqohmg, 4ne the L5t 8P £ i r st

dielectric |ayer and the netal -containing region. The

Sem % gbi%tsgl{em ﬁyﬂ s@lkoyﬁxt: E@rﬁm&xﬁ%'(ﬁﬁ& ﬁ)OCé?t@(dMthbe;ﬂenon of the above-

or ed e netal - containin 0
dwbp@prpmsmoam P BH SN IPTHLT BB St iF F]&I%?t%\v%fﬁ b3 he tayer 106,
T8 Adhksiop Ell#értlhﬁ‘ WHDHK Bay rbfiGers @ fitscpmitbn of odiclebericlayer smoinyitlitsl@gformed, may be

ormed in ide,

oS5 BT BB st SF HEf ah Sl ARk Al i son cart
the via termnates in the conductive capping | ayer.

BRI EF DESCRI PTI ON OF DRAW NGS The i nvention may be

understood by reference to the follow ng description

taken in conjunction wth the &cconpanyi ng draw ngs,

in which |ike reference nunerals identify |ike

el ements, and in which: Figures la-1i schematically
ShOMICfOSS sectlonal V|ems of a sen1conductor deV|ce

Y T . r
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ordinary skill in the art having the benefit of this
di scl osure. The present invention wll now be
wolesopiised with reference to the attached fi gur€rUS2006/032919

an%/tg{;] iélfo‘f'g?rfl %ltﬁqtelfj ;t ur e%%{o % [L? R%ﬂg; gveelYes%EISsPe% rprocess tlgchmques S]}lCh as PECVD

andtplilen a’h¢renﬁtelonﬁxythea rhdlecsx@ ngggeriplomaycde dwg@él piothe ﬁ@l stp dayeir{07 in accordance

wﬁhr&gﬁr{étréqQﬁ]eM{s hInqﬁIst?dtllveSerﬂbbﬁﬁler@J for Vz\ﬁbﬂ le kiR Ry E@alfckt{)sﬁﬁlconductor devices,
in the art. Neverth

a lgpy- gﬁe}?&gc &a@rlql ns&cfhdaa élﬁ:%o E’(’,’Pf Bléteré s Oang‘ihe (ilﬁe may be formed above the etch
stob ldyet9 0T @hhywppeprarpbrdigurafon.t Fre instps.awe or mpy@dqﬁ’qr@hdlelqcmg materials, partly in

the%r%jgf a%\&'k gn{eﬁ'ﬁ Gl puf{’l?gl tﬂﬁﬁ)ﬁﬁ &k« @&Qéfltlgnat’)@lle‘}b@ﬁ@sr sikRduadd-doped silicon

Interprete have nmeani ng. caons
dlqzmia éq,d tgqlgﬁdlpaﬁee E?Fd tI"T%%Uéd WP%‘?I% gnabtﬁ? %gcécglcdiyerttﬁ ge fgrmed on the etch stop
laysKiol bfdtsiconfighietion @lepal@niepead ¢n thdNoansfaersiing|strakgh hyed-t Foo erapple, in a so-called
du1a_q d%nelars%pﬁ o{echgg[xeaﬁlg d1electlgc‘ layelato defolilath 8 e&:ﬁ] alp llly%r @ Ha?ﬂeﬁféglgned such that

nar customary nmeani ng as .under st ood b
it ppporprirgates R linesc iog izt the Fo PR diAP PR o f5Fh apgnings may be
foxl%éd &4 ﬁie&ﬁ@%qﬂdﬁo&g\&eféfn thdraast Iﬁd‘ymedbm{elh figss end yalis@juently T trenches may be
fOIglﬁ% W%Tt: 1enno er stratégles tilee &&Q:h%g qu'rﬁlecll ﬁ.rh{ &1& %geﬁgmttl}pthp@ys%ﬁ be fabricated.

er than
In gt blaties §t@@glebyo eajdsd] s}né]d dm@qeged:p@mqgeﬁ,d};fz dad%‘,ﬁlé (lﬁygpo be formed on the etch stop

1af3e fld?%ziy' &meéﬂér{eh tdDRBoeB¥ I%r%&ﬁ)h(){ngsﬁis dn@ siitRequdhtly A @urther dielectric layer may be

o AP BE Y o e PREe e gl Gk I prsent invenion
to blyespeedic magtrfaqgimna%tegﬂmbssmté@@nt’ thP ﬁm@?ﬂeﬁ pfimp. 40 ey loleyiggyt is referred to a
solchifd Qﬁﬂﬁ@-ﬂgncﬁj@ttapﬂ)raacmh&lemllﬂ i B%e APediAg RN Sy o&Btdsequence may be used as
particularly in copperbased netal lines and regions,

enhanced performance with respect to
el ectrom gration or other stress-induced netal

mr gr%&drg 13 mﬁﬁ%@o&%{e ReicEMNaR Q %ﬁiﬂlg})édﬂﬁ&ﬂ hﬂhﬂf@mﬁng stage wherein the

orced" interface betwee
e e e A RS, AL T 5118, 1 kv e
I(fBQﬁHmcjasbybvﬁhﬂ detssddomayit ednipsibes! of Srech mas iglividug dwlectrlc layers. Moreover, a
reggt tm%lskgﬁl 1sSf|oxj(1]1 ? ﬁlﬁv Ctﬁ{(&élggrc leﬂht stQO B hdlh 'wg BﬁeQmQ i 1ol 1§3f2>ﬂned in the dielectric

For "exanpl e, certain naterials
1aY?a§108raé<§?}ItePdslﬂPf°ﬁ’ﬁetFW"@rl%Yeafdg’to the adj acent copper,

whi ch may significantl y I ncrease the resistance

ta%:‘l 1b c}’le??c Ct a{ar?rn?Og rmaei ave gpgef ff?rﬁlteé in Jc&?n’aﬁ&%mﬁ)ﬁeeﬁgyeég gechmques described

evi ces and/ or enhancin
aboed dn el gy otk e (‘?P fassgsorichn besivef HrFf- Fszaa&lﬁhwhpfag%?g@hy techniques.
THREGRY iy REisdt@pit Beh pbRSaNt mh}nb/ee;i&fblﬁ{éd omithe OfE WE vkl nown etch recipes to etch

cappi n e e ri sed of o)
tb{oH g@{ﬁ?%ﬁ gyeé:]@&g Iwgargla l%labegc\(ljl ocess nk% sto;'g %{1]/ ?’éieg cﬁ s%[) layer 107. For
infthat, wel-peminadcipys ihdiding 'ﬂgorpp @;}d@arpmlﬂpqgmg carpon and hydrogen compounds may be

uld¥ t’vﬁér&ﬁ %ﬁgdni%rllhlsﬁ‘éﬁeé §mbof11915nté Rttt GRcest MR hdyad SloppedBpon reaching the etch
ar eas bet Wween vi as_an

net a
st I@WF 14701 ﬁftefrﬁelqﬂ&l ﬁ? %?ycaexaln?rﬁ)olitlﬂléﬁxert@?ifeas \}Q/ ggcﬁ?éed bﬁ a [res1dua1 thickness 107R of
the Kﬂ'clemi: 1hjRr DUTQ Mletich,én pomr dinsttativeeembagipeny) the aiyleprocmﬁtl 12 may be performed such
thate(‘)Fjg ?mXor Erﬁguqi’]& Qé] ?&uﬁa&%}r(ﬁjo% of tfd %@dlp léye@ ﬁfi’éﬁﬁésm 1t etk §t6@yer is removed.

e under ) g lgﬁ t%ﬁg 1S dpoint detection,
Aéﬂ%l@ﬂnﬁf%‘t%tf‘tlﬁ%ené6&‘}5%‘?“’1‘6%’“856 ’&é?ayé’le F‘i‘iﬂ}mp f e B B3 Rlde
wﬁMﬁanEhﬁy aétmﬁadlfd udlatitgrotnpraediin itheetch aiyiént avhénghe mataiglas the etch stop layer
1(97 18 chli,e%sm[g %éerﬁcgfg lgsh%ulﬁ YL %ﬁe@mte@ pr &Rﬁésﬁ&ﬁéoﬂm‘gﬁ§ 'pg)tﬂﬁﬂced etching of the

used ow enhanced et ch
e@omm@ter iy 4sn1@ytbh perfogged g fhe Rasisfof F‘é‘ﬁi’@%‘ia r¢gings, which may also be used in

offReMhdRSe MPBdiREd., niaga 18 ARBIdRNPORHITE Hich , noAini®imillesS tikge a further highly
' st 0

e Ers 8o Byt Saie B o bR Phis it DehoRs, ot sosidual mterial of
is designed so as to renove a major portion of the

etch stop layer in a highly controlled fashion.

Consequently, the conductive capping |ayer may be

provided with a noderately | owthickness, while

nevert hel ess ensuring the desired superior

characteristics with respect to electromgration. Wth
reference to Flgures la-1i and 2, further illustrative

Y T L Y e
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encountered during the operation of the device, the
present invention nay al so be readily applicable and
W@ dwanimgeous for nnderately scaled devi ces, dPET/US2086/032919

ﬁﬁzgr;tlﬁé a&«g{]g; n G edc%l%c? rlnelmgg‘ ¥ gth Q*E)gmédl a%gjt;vhrﬁ? a§ Qﬂtbe described with

er re stress-i nduced
wirgbeto Fitigiiat Tion nvhehem@ﬁlalent% the htdweo‘efSéé% F®rHegioBREA hhe basis of process

reqhiiEneRts iﬂot% %‘;&ﬁqg %fe PRRY%E GO, m%ﬁﬂeyesﬁﬁﬁi{gr dn§5 exténdel @kegdhrtin@s provided in
oA | Gt I r reduction
Othalf te%mmgf gﬂ 3 SOPRMYSE %/txgieg ?elhg)?e matehnapre vaFof%he lgeyr 1C IOQBettc% s{ofil Ilaye ducti

andliveldiag taniage pitheynderlying mjttetlﬁ,eas li§ tmcally ﬂxe |qqtsg m “}?n‘ﬁﬂt\‘f’&ﬂ é%egles for forming
coﬁpgmageg %ﬁﬁﬁ Qfon (ﬂ%\{ﬂs GEout ttlféecaﬂitr@ 18t N06C Indyief edibbdini¥My, enhanced process

rise di el ect

coRgLE e Pryegonst Soeaie  (LPds ﬁ“bﬁe&“e“f?t%@“r"“%“ ot e 107 may o
be chmsleaed nkdesshily) agd theseehtiond plocass Sltratw@ln@& brused material is

to be understood as a dielectric having a reIative

permttivity that |s | ess than rOXI

PRl BHL SO oY st PyPrani Pt gb PP <Py potymers, which
matylaaiaslt dnQkockss SiamBe Byrfav lof thestpadive ettedol; thmvlemew@ﬁtaFUbstrate 101, whereas
this Hgllyr{el?(frlt xﬁe{te(ﬁél’ m§}p 851 sqgstaat!lalll% ngllﬁglg bﬁo) ;ﬁiﬁe dx@mslt ﬁﬁakll ¢an Thg; tte) rtllledﬁl-gomg particle
bombq@enﬂezse«éhethﬁawwafqd ek gt H2a Ceeﬁfalﬁf&{‘}t PP embodiment, o
sobrE 4P ﬂhoSlh@tg a@ﬂzb;&f for aBlibsbayte highlPébni@glidd erchprdcads tolredice tyhthickness 107R of the

i n enbod be a copper-contai ni ng
wﬁé?gf““ %ﬂwrmmgebn%g%ﬁﬁggxgn excess so as to

reliably f||| the trench 103. A typical process flow

for 'fléhfr‘éﬁ oN@hdnlABeaB e BoGO Al Yahihdud @Y L H&ke 100 diizg 8 vaharuénn etch process 113

onpr h oII controllable
de%{ﬁ‘gy 4uce tga é]bc%t gﬁ fl dl? el‘tCEOJ ng) E nagslgpét ?qége?%luepﬁft %{ﬂ{ghly ontrollabl
many. I oncpsrticulel cavpediment, amtchpr@?ee%tlﬁ tﬁcd@sasnat togfregR fhe siptgpask 111, wherein

an@R 6O fasd H?ge Stéjﬁﬁvgvﬁ af @hléhoalsubsttdﬂﬁal @oabettthd Rsidt agaat is hbeAdyn@inoved, while a

reﬁgﬁ%@ lb]nL\ 3 étg %r%sx?t E‘E:fg,rtg ?gr;ge rﬁa%gul%remgodtme& lflhe sLb%ﬁaqg 3! may be kept in
thélsabrk @obdss daainas] es pré0Qsiyaed ler tegatalredocesn 1w gi;pgseéf:hamber surfaces may
hawilolmeg ﬁ]tm%m éﬂg%@éoﬁéﬂ W £8iekidf ﬁ@ﬂbtﬁ@ldeﬁbﬁfé@ r Moreover the etch process

L wh
113 ?ng; ?ol(g@hs%gtlp aFIEBoéﬁnbllﬁnft qnltlgé)as%ﬁ)g O)i}’ﬁeél %ﬂﬂég z*lll\lglgsgelg for retﬁﬁ asqlmg During the

etdﬁﬁﬁ&sb 11300e fioB@tenngjerybdepaitedisenlsa s@dkedgupbdqssdgedgtpqrq:by (}_;‘ppratmg fluorine which
th%neei% ers thcll\;ﬁ)?agmi 16%[] ¥ t11e01yyéc‘éss H?j %ﬁ?srnomtvﬁfat)l@- ks ttRAGnKABF material of the etch

erea an ap (gro rlate Yy deSI

st?pH@{eblmt ﬁb@ﬂ“‘é plhl?traﬁyeoe@@g mﬁaésythb gucﬁlé\i: Ay ’PFe%‘pIg‘Sd Bs‘, ‘B’\fixﬁ’élal source 5o as to
es@BlisR PR @Fifed @tcB afBBhtShr FmBKng the tresBhmuw) 111 \whd etbhipatpe leh stop layer 107.
Cé’l{gi%?enh% E\E{gtthee[]rgrag n ftt}{eergs?sp mgSQ% 1 lort}letrulslﬁlhg %ﬁékﬁesgflMR (Flgttlr?] 1f) may also be

an I'sotro ni ques.

refpmed in e hightn gaatrolisblg magnpr fygh F helet ackyps-Erate YRHEEIBILY %ftfe etch process 113 and

thgsﬁmsthrgéit AHckhRE m;mqth@ 'be %&lﬂéaeda&eﬁlﬁyuﬁrﬁﬁdmgdtﬁg ombidcli@apping layer 106 with a
chem ca r Si a ot

refhﬁ sp% etffﬁtgg{) c eéc!:h S%P Illaé er 18’/m is élﬂ |¥m¥orm %ﬁ 86}&’ Eeldtgcﬂg% isk for etching

barri ayer
theogipthe %ping)faye@ 4@ inc finpbetehertresess ddreopeningct gfeh stt(a)nlfl}g{ p'pmemovmg the target

lcRRlsA] o fafd Etg}hr%emto thd @aﬁﬁ) aydr 1bANTUWHIUN b é}ﬁ&mated that, in other illustrative

tungsten, tung sten nitri AR

e ERT S e CGhE T 13 GO AU 1 Lo GRS s B sop taver 107 and
in€hi thef cagpiiglayera D& mbyadompima et stepss and | ayers may be

provided, as is required for achieving the desired

adhesi on and diffusion bl ocking characteristics. In b
one Neitpstording to ghearitfBeitrashiast aPpraachq fuythsr htha%f%"?‘y e 4qh geauence may be
p&rﬁﬂﬁbﬂioﬁ & vadis 67 %ll@ﬁablllﬂiéereeif)es ©0¥0Rn 2 GoMB,in i ddp® partidn of the dielectric layer
sty B i 250 oG5 R RS Btk i o RO e cmbodiments,
For exanple the barrier |layer 104 nmay be deposited on

the basis of an el ectrocheni cal deposition process so

as to forma conductive capping | ayer, wherein an

appropri ate catalyst materi al 1tay be deposited prior

to the actual formation of the barrier |ayer 104. For

i nstance, palladiumnmy act as a catalyst material for
|n|t|at|ng the dep03|t|on of the conductlve capplng
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shown in Figure la my be treated by CVW° so as to
provi de a substantially planarized surface topol ogy
\Vaaﬁmmammd subsequently an el ectrochem cal et chCpPUSTBE832919

nDVI ! he I e so at the etch sto
thenlﬁg r‘i‘“}f aﬁgregﬁ:e&% ess maﬁ/ v‘ied% elqﬂgt! d @tép(%%ﬁ‘ol that the etch stop

a recess rench 103
layot ingeriabmiyOntirehiebly semovideand frawry b Ry eRPIpHBY T s}Pﬁ Wghout exposing the
Lmaggﬁ§§§ﬂ5g§glﬁ$@g in the planarized surface topol ogy
may be continued and may be perfornmed with a
specific over-polish tine so as to forma desired
I‘ ecddgud Ih stHa@attcalQn;bd;ws];ﬁp&emiEmduqtqq|dgv1c’§l}p(b@f§écont§}68@gsf§he etch process 113

- 3PRE ﬁé's&b@pg:q&en& tg\@nﬁlﬁ)é)i trénet) QHOGEUﬂh@-%h @ﬁbnﬁi@)ll(bﬁld opening the etch stop
el ected such that a cor%a %Oﬂdln ef fect

la)gb H7e Jhgdevieg, 00 agw ﬁrmlp@ses RGRng P &x en%ma }190 the {:'ﬁgmg 1aye§ 106, wherein,
holvede thie veinaiihe enibkinxed W6R s ppoyidedteiavnid gpaurg nﬂh@q}p@gkymgp@tal-contammg portion

10§§ df’& exa‘n@@ tﬁéjtﬂifchgéérl%ﬁ QAQy Qf etﬁiaf% agér&&tﬁéfelyaﬁdo Re, | theid%' R@ping the resulting

riately se { resu in N 110,
wg{gﬁgwlé}h:tt Iaé}ofl?at‘ﬂjﬁ o devigt rl\g%rgcgfgrr Ecnatf 1t6 H O{T?eg ﬁo f,]onnect to the via opening
R&ﬂ&m&hguhﬁm}&wsahemammeabhynshOWQﬁmhefdenmmmmdé@mbmeVw<mﬂm% 110,

A G004 Sl B riate}SARAY B IBSEHIaREMwith reference to
“Mamnﬁg%%ggdﬁéﬁgém§ﬂgm g ﬁ%?ﬁQS %g 100 conprlsegathe1 o
the agsieelaye1 8% fi | led with a netal portion, which is now

i ndi cated as 105B, and al so conprises a recess 105R

Mor eqv.er |0 C r RES@Yn teliRiue, such as CVD, PVD,
bar ¢ Tepigl IERE 108 Qb Py aﬁﬁ‘%"ﬁf&%&% o il v o
cltcpeemicaidepoetionhiiekindy dspesiver MG Ao Pis Yypgative emboditien, the barier
laga? PRNEHY B foRRedibh @ st CRplsilign R6RGESS eGertiah pfecddini E@ttérh&an process, which

OO RS S fora o the increase
is P%W’E’ orJBch;&ggtg depto?{céngglge?;?afng? nr;r%enalso‘n a f%yg&h}%seg gt\ﬁrreé'igh dug to the inc d
tefidegyion@ppez writral oxidzed fogiess, gy o r@?ess&wr B PP i reduced intesity

dide %&tﬁ%r%ﬁﬁ of tﬁy&pplﬁg?laﬁﬁ i(ﬁcthérél)? re@ﬁdﬁ@tl&@lslaﬁﬂuﬂdhk&ndtdriﬁmosioﬂ of the exposed
one illustrative. e e

calpa%?yeitp& WQVO‘GE ng%ngggius fafive e;r{l;ocﬁxgenﬁt %}gp 131 tié%éegos C}wn gLf theelgamer layer 114, an
appfoffitdlsdsigned atsphtiestg preces miag lbe pesfgried {gpssukﬁ%np@m pgmletqlbremove the material

o i ﬁbgl'n%r l%e?'HQ 694 8Momh 85 b tmrﬁx@ 116 m&hﬁe‘n@ﬁ @ khidkness 106B may then

s1pﬁan§{ldg{éi:et\é1§%dl&ﬁ%sléﬁxlflgs cc?nggthrms&l}?eofff& t{} Xélmg 0 to rtlhg dnetatl ﬁonl\:ﬁ)nmg portion 105B,
silR fafiyl @ﬁtninﬁyﬁ‘&f tHe(bArrigtlyycd €14c04yibe slgmﬁhanta'tredueds {in other embodiments, the barrier
lagerdLLﬁauL L%so éon plggltla% oglgt%emfyitgm QEO %cordggmm NicMRed N MaBhtion techniques.

tic deposition of this [
Theggabiar aappppmyat%@p% pesd H@d may be fprjed m(?g’g%hm%ltﬂ“é‘(}’]@fh a(ﬂopper—based material is

tottlae&&emthﬁ{ thélhﬁ snaseq@hﬂs;o tHe @rexgh O Véanditte larvpéning 11 @ mexsis: filled with a metal,

sug 25? cospi)eg %%SE:C? 1ni1t thegbr O\A%Pwéh es{aﬂgheﬁgr%gﬂh&l rem s%!:hség electrochemical

corr espon I nNg
depaditain yeshniqyest e\gﬂplghe c}pagpltjge oﬂb«p@@@l Fr@@nﬁ,rq sipilaf pyogepsegsequence may be performed

aﬁy&%@&k’@ Héscr%k@ﬁtﬂr@f@ﬂ@&ﬁ‘t&lﬁéur@ @9 0S5 intwh@A is@ksctit@ the formation of the metal-based
conduct] ve C%f %~?a qéé wherein, in sone
PEHERI AP HBEdoe tesaPPlg P8t erial may be provided in

a highly selective manner, for instance by selectively

dep O% gLIJe nlg sdh@xﬁatﬁ&ﬁﬁraghyvg th%&ﬁ&in@tlcto@ Qle\tl&el OUE'tﬁaﬂ th® &&ﬁ[ﬂetlon of the above-
material 105 in an el ectrol ess ﬁlat

spepified RYEE sequepge- Cgﬂla% é]:tel ﬂ?’@lcﬁrﬁb"&r &w 1'89 c ng:lnses a vubl 19 and a metal line 118
faash andppd pbrylondia PO sf thedlelevtricldyer 10 eMpreqyersgl og@@ﬁo@mpp} a capping layer 119
C(In g ariSe Tg’etdlolf l ne%¥ ngxre of“tﬂp glgtgr%rhg Sre s@c&ﬁ@&)ﬁ()@%ﬂ tfd 1§ye9 ﬂié@ﬁa‘j%E formed on the metal

een I ncluded durjng the siti.on
lipgf 118 H’@r%foamn&aaéé‘édfaﬁmltlé? haying apgnhpngedaes &P‘“"é‘g“é‘éf frgpigration
deposition phase, so that at |east a surface portion

of the netal -based portion 105B may include the

catal yst material. Consequently, also in this case, a
hi ghly sel ective deposition of the conductive cappi ng

| ayer material may be achieved in the subsequent

el ectrochem cal deposition process. For exanple, in

one illustrative enbodi nent, ddpper-based netal may
have been deposited as the netal 105 in an

el ectrochem cal deposition process, in which an

appropri ate catal yst naterial nay be added to the

M
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stop layer 107 in any appropriate configuration. For

instance, two or nore different dielectric material s,
\V@aMUMwmmn the formof a lowk material and paprtt/yS2006/032919

]tc Ihﬁ OA? orrrénsu the %ron?c\é?cflac(larg e%l:eo%(dla d:glnﬁ%%f :inceﬁhalnéu Qrﬁ'erc%ﬁnect structure, which may
inolyge doppértbasshh emlabl thye may pr BEn5Feprlicatinns P%@“’&‘?%"I”@E‘t ‘P‘f" E‘ dielectric materials,
whle@iﬁearmgtnﬁiczbﬁy £&5ﬂ3&£beﬁ5h&ﬁbe weth €d3pest tG Iale&tﬁylfgfatla.tﬂ& oftlatistiedsSnduced material
i gihae i Y e T S AP 1 e A 1 106, wherein any
wadarmtcewelmt teclayer dlée\ﬂthquh@ipeﬁl@lt}@clmiqﬂcmg w§dr to be forned

on the etch st op Iayer 107 may be deS|gned such t hat

Icf)r ?ggl% ;[an\% %e cggeél grgb elée?]}p dtf) egﬁuref1 lme{he czaaglrhgrgayerg 119 and 106 are
forkned mitbin irevesses Sip the ufidedinesmefel enattion.  Fbrever; ﬁthftr h@hlvqlua%mwav used, as will be
de&ﬁbefd%ﬂ?é#erén'cg 19 i’lgﬁ@g fﬂ%ﬁw&&im&ﬁﬁofﬂﬁ @féééhﬁﬁveﬁﬂbﬁ be

formed, whi in other strategies, the trenches may be
f or med flrst and subsequently the vias may be
f abriigad ®ethentaricatly sHolvs @ terdqondikiondesiye 209, comprisipg b lsebgirate 201 and a dielectric

la)%{ ﬂglfgrmgmg‘a%% ewch%%Q? hrgiﬁgcsa m&th@eg@n@bﬁp Elfch & d c@ﬁ’;@f basdd region, separated

he etch’ st Op ayer
fraqnpthe él@]éc%laxgbpmat@rsabgﬁchy ﬁ@ aw@gatshﬂTl% Lﬂgg%zb eﬁe&glargmégle cﬁiaractenstlcs of the
vaﬁwstcbﬁpondﬂseioecmz; 205B aiyié L0AYBtyis peferfed rtorehel conespuindingcomponents as previously
des %erde\g;&orgglerrl] tcg Fg&]‘gshﬁsldarl\foéogerbtﬁe %Joﬁd’uagxddeww ﬁd@%ﬁlpnses a conductive

O restrict the present Invention to ﬂ%/ d 119,

copgprechYer 06 RIBR AL PLARF GG B 16 YT BUESLER SHaSF ff defevers 106 an
whidkEis m&n Qtﬁde @ &ietﬁlsr,eglbl’ﬂZ(BBeanﬁ kel ddaMctiig 1daybr 208. Mdfre@verel some illustrative
enftdelfngnti, 61n Btéh s%caa la}éer 257 Igla(.si’t l{e#;%evrll elci] tlolﬁ)%vted Q}DQ ﬁ@é&ﬁ‘c 1a¥¥,‘9 §6§|upwh1ch may be

ate any ot her” sequence may be
fousdd vaspanak P10. Fi gure | f schenatlcally shows the

device 100 in a further advanced manufacturing stage,

\é\{]:gﬁl opp) gﬂ?tﬁg‘fee\l} ﬁ(&%%g dbe nE}% 1?\_631' 9?6d xlnzgll becttgl:r?lieg inljaaé{l%&antially self-aligned

mimwrtbly @roviding b entAlyst watdrighae teast 08top g\ﬁh@lnetal aglop ReB @ gpxyon thereof, depending

d W&%%qate%}&* 1maﬁ@ggpfd5§eghe%fm tthy\@ata@}rst ARl 205@ hﬁé& g¢igtbvided during the
lele

ctiLe SedT Lg ¥ ! ets ?g s also revxousl explained, or
depesition gt e eRpeerPHET BIEIRLET ForEing Sy & &e%%%’k g & éﬁ Vi i
witpeihé) gatalykOndtesiall 206 Crmely benlepdsigeddin @ bedrgtive mpnien Y inshy8 ba nldctroless selective
de]pz)(s'itl%g qa?ggrﬁogesg % ueﬁge%ppréxtl&l@ly ePpidnled 3 refeldl& tSjFlngrgscltaf lli CConsequently any

been forned in accordance W t

PSR GRS THRCPTLEE HOBVE SHA A B L I00 o na st
alﬂgiléh ReBin, Rerdb @ KipiRbaly rédueind@sdess cofhplwety] Sebsdqadplly, sieetth stop layer 207 may
l c!cct)rgmg {O%Hﬁsmbgﬁlh({]ﬁr%%i%lp-gbﬁlﬁ %fs&bggquen?ﬁ}ocessmg for forming the dielectric

perforned on the
1amgossangfetcmea the iy emnme? Ormayese |PE}€’§m?ddn aipar fppigy gwﬂivmssly described with
refkBEAE Mk lcmpoAN 81108128 1 10M B ERAfRr, tHR EuritrphocBENCRSDe Merformed as is previously
st%gion and in the etch stop layer 107. For instance,
~known recipes including fluorine and carbon or
fluorine, carbon and hydrogen conpounds may be used

wher &k O reshil 1R QPBent tnkdhBibd ﬁ{)‘h&éﬁ af Bt dTR G foh e eérﬁxbhon of metallization

la?eré%; ggs;;@%u :6 re“ﬁgclngi?mss éoRE&{g E?se(g fmegtlhlza%aor(l: qar}flel?fotr h ehl%[ ancecp electromlgratlon

pdrfomizaaf mayds ablgevid)dheein @attigwarls ﬁnlesrpchna portidys, @kqiuleﬂe $raq$01¢1Rreg10nS between

{ dh({%P&EF B;Qeds 5199 lkn@sy %a %l]rQ:ere Eﬁﬁé}@y eftifler® Q&Haucnve capping layer comprised of
us

mﬁté‘f‘efls@ P‘ﬁg %sl (lslqeygh C?ngt I\rIEEB/I{r%)F )?ndaN W}%ﬁg{vc gh‘g‘ﬂ{ﬂ’g e%{sbly malntalnéfi tEroughout the entire
m&ﬂﬂcﬁﬁh@bﬁﬁsy Or 80%esf of Ite dappitg &lyer| @agebe tdivcek rie sgcomiince with device
regulrefnentf | h%‘e: gﬁra oo¥ SJI’}] eﬁlé{ll'c%hgﬁﬁélrglg% gsﬁsgﬁlg E&Séﬂ) gagétrgtggy may be used, which may
acconpl i shed on the basis of endpoint detectlon whi ch
optically detects specific volatile conponents in t he

etch anbient, when the material of the etch stop |ayer

107 is increasingly renoved. I should be appreciated

that, in these enbodi nents, pronounced etching of the

etch stop layer 107, as may be performed on the basis

of conventlonal etch reC|pes mhlch my also be used

o, . Y T L
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designed to reduce the thickness of the etch stop
| ayer 107 to a specified target value in a highly
wa@osrnaisb@bl e manner. In one particul ar enbodi PEDUS2006r€32919

pr@&i&eh Q&e(ﬁ)\%mﬂglg’f ljhec‘ etgl?§tl) ﬁ 4 4 elcffiP Yo \t.hg' %ap%ﬁg"la%rter m*& exposing the

erel'n an interne e sta [ own i n_whig

underfyige aPrPpraiesef el gleness the lﬁ@mF‘b?}’e% g‘“’l‘?&é%’f iths capping Ji"éi‘if Wlth reSpe"t to process
mir@ADMBhe ssMticd oderdt@yRinRb B0 p@ hdubrafikdt Aeielsctidal fedistance of the corresponding

vipresent. Thus, in one particul ar enbodi nent, the

VSubstrate 101 may be kept in the sanme process chanber

as previously used for the etch process 112 so that

eX p OS&@aﬁlﬁﬂﬁQﬁBod&%ﬁtﬁ a@@&emyvehﬁb\dmasfrﬁﬂvmdy bRy iRRBtidh Ay be modified and
pra élce% in rgi%f ren u% endlvqgntp$ ers fip&)%r%xgt ﬁcg ghg’lé,esﬁ‘i%él H1S lax havlr}% the benefit of the
tea:hlpgsam afitsi fe&mlpl@ rihet J?rece@aﬁéqps S%fforélxgbgvrmmawﬁ E"-ﬁfoil@d in a different order.

Pl &n6:3)] lkoymhiﬁﬁgls faférmt&ﬁai ﬁtthea&thilﬂgf cobtinétidg of MLig@h&in shown, other than as

deging%ig; 21'81 b&F)gS gtl %, élaretl;){e%gifd enrb >}laﬁ th d eapto 3 Iart e?n%?(%lmen% dS sclosed above may be

aligtedl ©h ntodiied emt elf such herighbmsara caﬁﬁwedwvﬁhlﬁ theh%@omr@éess@t of the invention.
Aélcgn%mélgdché p?ot&;‘ﬂWl 5 giﬁf feb i€ask@Kortheiné @NRYSdowof materi al

of thé etch stop layer 107. In other illustrative
enbodi nents, the fluorine may be supplied by an
external source so as to establish the desired etch
anbi ent for renoving the resist mask 111 and etching
the etch stop layer 107. Consequently, during the
renoval of the resist mask 111, the residual thickness
107R (Figure If) may al so be reduced in a highly
control | abl e manner such that a high across-substrate
uniformty of the etch process 113 and thus of a
target thickness 107T may be achi eved, thereby
provi di ng the conductive capping layer 106 with a
reduced thickness, since etching the etch stop |ayer
107 is highly uniform thereby reducing the risk for
etching through the capping layer 106 in a final etch
process for opening the etch stop |ayer by renoving
the target thickness 107T and etching into the capping
| ayer 106. It should be appreciated that, in other
illustrative enbodi nents, the etch process 113 for
renmovi ng the resist mask 111 and etching into the etch
stop layer 107 and into the capping | ayer 106 may
conprise separate steps. Next, according to the
via-first-trench-last approach, a further |ithography
and etch sequence nmay be perforned on the basis of
wel | -established recipes to forma trench in an upper
portion of the dielectric layer stack 109. Finally,
the etch stop layer 107 may be opened, wherein, as
expl ai ned above, in sone enbodi nents,the highly

uni form and reduced target thickness 107T nay provide
enhanced etch control so that the etch stop I ayer
material may be reliably renoved and it may be etched
into the capping |ayer 106 w t hout exposing the
underlying netal portion 105B. Figure Ih schematically
shows the sem conductor device 100 after conpletion of
the etch process 113 and the above-descri bed sequence
for formng a trench above the via opening 110 and
openi ng the etch stop layer 107. The device 100 now
conprises the via opening 110 extending into the
cappi ng | ayer 106, wherein, however, the remaining
t hi ckness 106B is provided to avoi d exposure of the
underlyi ng netal -containing portion 105B. For exanpl e,
the thickness 106B nay range from approxi mately 5-30
nm thereby keeping the resulting via resistivity at a
noderately low | evel. Mreoverl3 a trench 116 is forned
to connect to the via opening 110. Furthernore, a
barrier layer 114 is formed on exposed surfaces of the
trench 116 and t he V|a openi ng 110, mhereln the

. N A A A - . L Y 1 Y 4 o e
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deposition techni ques. After the deposition of the
nmetal material, a simlar process sequence may be
w@eoo7onge@ as is previously described with ref PCEIS®0E/32919

Figures la-le, in which is Lbed the formation of
t he netal - based portion 105 udi ng the cappi ng
WHAY & CLABIEIR| gure | i schematically shows the

sem conduct or device 100 after the conpletion of the
abovespecj fi d ocess sequence. Hence, the

sentcondd%?gg dQWPE%mﬁOO conprises a via 117 and a

met abmiirigndirst §@nig (B)dn & dicleatricUppe(d 03) Grmidptove paNgtabiegiph gaid metal region

di el ectr Icgm{n%}ﬁ la O coMﬁlﬁé)H&{mn dl@b’bp&ﬁl £U&ﬂﬁ5tlfm%pm§1ayer (106), said
cappi ng | ayer 19 C ri.sed

mat eri al SApEdPE dRUC ‘fef"égosa‘gﬂlbe\fgc‘t’%}m“?ﬁgmfm @ Si(b%g by at least one
be f or mednteihct Wigh sridtd@lecttic lagr 1108; t hereby form ng an
i nt eeltcfhﬁg ﬁuc]u%f? Gid ey @mﬁg‘(lﬁﬂmgﬁﬁcaﬁﬁ@ B2 (116) Wﬁ'nﬁﬁﬁammg said metal-

el ectrom gration. As m conduct or e
100 conpﬂP?@@néﬂ”@ﬁﬁ5ﬁ@éHmFHP%?@6ﬂW%§WG Wﬁ%@ﬁf@aﬁ and
whi chilingBatd fisscdpeithey (CIopiaddast lpits ehrivetatbsl ¢1ivAtandeepetdl-pontaining material.
advanced applications be formed within | owk
dielectric materials, wherein a significantly enhanced
per flor manhs mibedoficlaigh b sersipsaid) el cTRIIES EPPBN or ot her
stress-induced material mgration effects may be
achl ved due to.t g
ayer s 110 o ydinf] AHERESeln R LT SRBALTD, |
t he fomyugra S%@@d enipgn £ d’élﬁ%'éeltl}ﬁ 1¢2%e underlying netal .
l n t@%u@ﬁ@@ﬁu&ﬁgbﬁnﬁﬁ@&r(lobﬁdaw%xh akdafdewsR 6fsaid Gechidgpentey;

hﬁlllppgrsglg %eggrgglp?nn%g twi‘l 4 g ¥n§t e I‘ orm sa Qa? ac?x(a%m{g?%%rﬁ(l%b), and

I—Iowe&mmng saitl happing Bydn i omsanmyalﬁ@t@woﬂas (P! be
described with reference to Figure 2, for exenplary

ggﬁgﬂ;ﬁ g{él}seln%{hg% g‘&%g%g: g]l\élg 3%1 1§ eccgtg \(/)Pe%mg ﬁwnses recessing said metal to
fomOsafdmiesi-argtaming plisidn @0%).201 and a dielectric |layer 202

formed thereabove, which may include a netal region

205B, such as a_copper-based region, Sﬁparate 4 metal i

Che B of SBtemetiop Sy e oD Tye AR P PR mea in oxess
tolRdadrfill @fd skady®bpeRi0g and Regaing iexvess trlaeria ha ntdestame sf dhergicab fnechanical polishing
mhge W ngﬁadfﬁggggsg%é 201, 202, 205B and 204, it is

referre e correspondi ng conponents as previously

described with reference to Figures la- 1d. Moreover,

t he sgem condsetoalor fgnn 1(; @hatéib) foeninp saids@ppisg leyen le@)tCioME‘ises depositing said

cappi n r 206 sed f one or nore of the
caﬁggé?}i ysanasctroghemtccl, de Sl %n (};roc SF'OF the | ayers 106 an d

119, which is forned above the netal region 205B and

the ¢i el egfer h&nddat@laind @ 2whear ﬁﬁM@ said &plﬁﬁg'ﬂ%.yer comprises forming a catalyst
il atlve enpodi nent s e
mbt&nagzi’tif\% al’éﬁld e F%’&lglg yr‘tt 05%1t f?e)rc “?wlttl(z:l aéci?l éeferc{rﬁﬁ%zcap&\ﬁosmon process.

whi ch nmay be fornmed a via opening 210. In one
' l l ugtrat *I‘Neeméﬁga%%mt’ ﬁﬁlﬁﬁc&@%g%m&%%c&@ﬁat%Yomm capping layer

med in a substantj alI ned
<1;9%w Ptdtaﬁgneaof chepigal fage %?ﬁtlé’f"tsgt‘g %\’? af sgirpobgoy 66‘““% PIPGTE
nmetal region 205B or a portion thereof, dependlng on

the Qroceg§m§$&§&ﬁg&rmg%m%gghgated by 205C, wher ei n

t he cat al be provided during the
depoSm?tPIG?ng&ffoﬁnﬁ‘emé@ﬁb@?le%ﬁéaé@ (Hgterial for form ng

t he peitiadrid18g (Q08) 2D, ab&s sdidfiratld®ctpe Byer 10%) ayd said metal region;
expl ai ned, or wherein the catalyst material 205C nay
be deposited in a selective manner, for instance by
el ectrol ess sel ective deposition, after a process
sequence as previously explained with reference to
Figures la- 1d. Consequently, any processes for
recessing the copper region 204B nay be om tted and
the capping layer 206 may "grow' in a selfaligned
fashion, thereby significantly reduci ng process
coaneX|ty Subsequently, the etch stop Iayer 207 may

o T o



teachi ngs herein. For exanple, the process steps set
forth above may be perfornmed in a different order.
wao-noorerssmre, no limtations are intended to tPer/US2006/032919
details, of constructi or . desij (=] . ‘e sa
et BB ST 1P RaE SRR (ooB) B Ryt Bt with i
evi dent tdirdeetrie lager PR pndul ar enbodi nent s di scl osed
aboveyimedoPRniddtigrseid dMlechRdiyki ads)and fllkd wihl@htonductive material, said via
variations are Coniid%red mﬁLthe;he scope and spirit
of the i ATBRFTER SHRCREIARGPY™ ™6 protection sought
herein is as set forth in the clains bel ow CLAI M5 WHAT

IS GpAl MR sdmicdhatBid: Reice 600RIM 6] Webreid SdidNchi@udivd icspping layer (106) is

coSPE0h B b oo B S A0 AP AR v
cobatt ahgsen addatiorvin(goWBY; icke, 1l @Ehimand beorc OHHER) prdenickel, molybdenum and
' . er (106), said capping |layer (106) covering
mé%?ﬁ&ﬁg?g?%bontaining portion (105b) so as to form at
| east one interface with said dielectric |ayer (108);
etching through said first opening (110) into said
cappi ng layer (016) while maintaining said
nmet al contai ning portion (105b) covered by said
conductive capping layer (106); and filling said first
opening ( 110) at least with a barrier material (114)
and a netal -containing material. 2. The nethod of
claim1, wherein said netal conprises copper. 3. The
met hod of claim11, further conprising formng said
nmetal region by: formng a second opening in a
dielectric layer (102); formi ng a conductive barrier
| ayer (104) at a bottom and sidewalls of said second
opening; filling said second opening with a netal to
formsaid netal -containing portion (105b); and form ng
sai d capping layer (106) on said netal -containing
portion (105b). 4. The nethod of claim3, wherein
filling said second opening conprises recessing said
nmetal to formsaid netal -containing portion (105b). 5.
The nethod of claim4, wherein recessing said netal
conprises depositing said nmetal in excess to overfil
sai d second opening and renovi ng excess material by at
| east one of chem cal nechanical polishing and an
el ectrochem cal renoval process. 6. The nethod of
claim1, wherein formng said capping |ayer (106)
conpri ses depositing said capping |ayer by an
el ectrochem cal deposition process. 7. The nethod of
claim6, wherein form ng said capping | ayer conprises
formng a catal yst material at |east on said
met al - contai ning portion (105b) for initiating said
el ectrochem cal deposition process. 8. The net hod of
claim?7, further conprising renoving excess nateria
of said capping |ayer ( 106) by at |east one of
chem cal nechani cal polishing and an el ectrochemn ca
renmoval process. 9. A sem conductor device,
conprising: a netal region forned in a first
dielectric layer (102); a dielectric layer (108)
fornmed above said first dielectric |ayer (102) and
said netal region;a conductive capping |layer (106)
formed on said netal region (105b) and form ng an
interface with said dielectric |ayer (108); and a via
(110) forned in said dielectric layer (108) and filled
Wi th a conductive material, said via termnating in
sai d conductive capping layer. 10. The seni conduct or
device of claim9, wherein said conductive capping
| ayer (106) is conprised of at |east one conpound of
t he foll owi ng conmpounds: coballf, tungsten and
phosphorous (CoWP); cobalt, tungsten and boron (CoWB);
ni ckel , nol ybdenum and boron (N MB); and nickel,
nol ybdenum and phosphor ous (N MP)



