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which Rl tarp fred oﬁhbﬁlp&meﬂﬂit&mdd I3Ther0 MuOETRa e ilSbeliBiyredied that such a development

effort PJ@ﬁ? b&% JM I?e?g eQ:E) q{m %obvft %ﬁ&ing%rtgglésp bg Q?’ tme undexaa.kmg for those of

bi 5- anh ormng a substantia ran
°fdm38’095'8|“yﬁ§?ﬂha,l{{ﬂgg}e?fgftef Véflﬂy ‘lﬁ°l98ﬁ° or alternati ng

copolynmers nmay be fornmed by selective reaction of VI

anghe l)rvseWc ﬁxtbnﬁunaﬁh ng\ﬁ 'bg @éenbt:@ﬁnﬂ??éﬁ?@l‘&o mgﬁﬁh&ff §."idrBus structures,
subse

systemrs érédt (fevxaes are sgl{eﬁx cn]h{ %epécn g frh%?‘ r?vsﬁggsg"r daérpf)ﬁ:%o u 6‘3?8%@0111}' and so as to not
obscurg dhecpresgnt p?‘@ﬁf&*l evithidetafly Ihplearhravell erevngio thoks/ melted rimhelasty Nevertheless, the
attacheiniiystifes Ah@ incRidEERs déstiit aBdixPRinfliBEdtivOB@MnpIed Wl d@pQIAS inkdhtion. The words

and plQ:QQs llsgl:? EQQE §ho$fbebes&n\%ﬁ§§&eanﬁ QAKM-%EQE l;c! ﬁnvgg n?eg 1§g|e¥tl;£§1stglﬁ avu’h the under-

Smd"ﬁs“élwa% é'°fdb apthirages, by @%SGO‘F‘lleado‘BdJPe slet'aat & olle SR defiaiiap of a torm or
phrasei.e|, 8 definitin yat ig diffatehidyom th¢ ytlingy aidpuhi@nirngeddink @s wldarstbodHy those skilled
in the &8Es0RHRed tof60 frﬁBi'La@bMohilsténn usS QR 1S keded %@ﬂ‘ﬁasp RI4RREhL DliddEhat a term or

copol ynmers the di am ne conponent of the sil oxane

pol yet heri mi de copol yners may contain about 20 to 50

nol e % of the am neterm nate€d organO sil oxane of

formula IV and about 50 to 80 nole % of the organic

diam ne of formula VII. In sonme siloxane copol yners,

the SI I oxane conponent |s der| ved from about 25 to

Y I T 1




di carboxylic acid dichloride conprises m xtures of
i sopht hal oyl and/or terephthal oyl dichlorides as
wo y@road7dy illustrated in Fornula Xl I. Fornmul api/iis2006/047603
Ei t her or both of isophthal oyl and terephthal oyl
di chl ori des may be present. In sonme enbodi nents the
di carboxylic acid dichlorides conprise m xtures of
i sopht hal oyl and terephthal oyl dichloride in a nolar

phrasé Bliiéha& o h&@@hﬁéﬁﬁi ﬂydnmﬁ Q. et e R balePihn tﬁit validod by skilled artisans, such
a spec%l d%{ImBo w%l q\gnei&'tess Cfet & tm F-F néc%ﬁ%zﬂ%n 1 z(l) ge[,ﬁmn%gal Qnaﬁ1§er that directly and

unequingFally Proxidpsohe seecidh 6?ft““’(9“ fpy the termonphrase.c a1 boxyl i ¢ aci d
hal i des provide only one nethod of preparing the

pOJI‘lYerg?ésg'nt Fﬁ%%wr?&ggidg% ggﬂ;ovegegﬁﬁqug Y Fo%né Qxemﬂﬁd B&%mgs on the basis of

resor.cl no es. are alsocontenplate
an mla@IOﬁ gamqsxzﬂle @%%T’ é"' ere) hléa <k gr Bﬁ){’?‘]‘% é xl'eﬁzlveémy openings, such as trenches,
vias, ghtec eprehiogsydnil ¢hedike.dwlgsit ¢ (o wspbequantlyyfilled with taj highfyegpnductive metal, such as

coppe@ S, allfYs (Qér&@ﬁrQQWill@t @&ssp?évtoﬁslpgxpﬁﬁk& |a%ign§i@i1ﬁ Slsadteanﬂa@@ of conventional
techmggeas Ié%.gl%ﬁt ‘%ng ﬁé n%t)p X cglevaasérzc)ig%éxtucgn tgc 1q%?s t}sxougﬁ Laevlinré%d\t/agtrz.iges with respect
to mapgrielicpgjarpingtion pd-catt @Eﬁs@mw way eycuptey qevqr%@gw}@éen dgyice generations including
featurW@ih@h)? sxéﬂxﬁd&ﬁtﬁy}’l% Ehafi 0.1k Sloﬁ@qﬁeﬁﬁb@ b GdliakM: analh)éh@tuﬁlform deposition of a seed

layer, sucli/ %F;Eépd)grhsaef r wglrcl? 'is &f:qngmp I%OVI dLﬁﬂ:%rlP 9 JIX rrgr[)ce\é\é tmay not be readily

arar wei
acconmhgj@é &% atspent Qay spu}'typqleegﬂt}oy technigues j ﬁmgpblpb\él?ly advancgg é@osmon techniques,
such WhEWD] AEDIr-a8 eClikeDinayfepiliaines Sauted icfybtilni{yQinyl MBirease8 caMbmination levels,

mereﬂ'ngéiléagnﬁ? 1hte Q)VQQVI%SI;I&@& Bf HE re@tﬂ fg%é?eu p%wfn o&lhley&;ebtﬁr translates into a reduced
[1cation. he apsence of chai n-st opper

perf"?’@g‘ii’r"éfhﬁB’Pt""asreﬁ?f%‘ldé‘c‘(?r ViSF ni ng pol ymer may be either
used in solution or recovered fromsolution for

S Ubﬁeﬂ’éﬁm m%?xﬁorﬁbi%mae“nts' ot QQQQJ lREs £t thO BroWRing Riscussed above by
providing a tecqﬁij ue! % wduc% ﬂgrsggiqg]y%\ﬁmay berfe r?n%nti h%l?e wgtr!:ge[ngfa? HP o?mon g)trocess wherein, in

e resorci
some § ‘FPé‘N‘! embodmee%awlﬁmgrtabwerﬂpma'ﬁ éa'aerﬁt»ﬁbm@h@meu grmed on the basis of a
wet cBEMIEHD ld%sméh PoeC aC«h@é@)&édtlQ ABigh dedidedficlornfty and reliability in forming the

ban'ierrTEg 5] lhg rsé)ed qugag grsb oﬂ'lpﬁé%ﬁip Ueﬁitfl)r%gh%f scslw seglrlcogr Ql[:tgr &)efwces while on

or egoi ng al n-stop

the omyfrehepht dFSHe‘hﬂ‘éfﬁ%el tEfgE 06 e eeg i) g on Bty G the vt chemieal
depositiog pRLGH, Nigkeby provilizg easiBcioft bas ayepiethe hibscqoanpbionasf drdulk metal. In

still oBRSESho@theRS bﬂ(héjb@sﬂhgmreg% {hQ ﬁtlﬂg ik W%&%Q%J kiver and the like,
nonoc or of or

| ori des
may ‘}?8%8‘“5“%%{; a we&cgwgﬁlﬁia%oqnﬁ%?raﬁeés H‘o‘ﬁh eéa?éFPé)ﬁlg?n may be initiated or at
least sigmificapidy W@‘q@py a Cptaly®p regftiop] which ist tpqnuxpeadlaﬁh atags| of the deposition process
overﬁieﬁﬂﬂyz{n'e&hﬁcﬁﬂhkmg Rpbsitfoh irégfn}é' fauihydh tRpestesk parkiyddroay appropriately selected to
obtamdtlhep He%ﬁéd bott %,B Hff rbEm ﬁt)r lglop:p.xetla %Lo%gl %ﬁgtghtgﬁﬁ/ voxless highty conductive metal

enol substitute enol s | nc

’eg‘°‘Fh‘6‘§éeWHeIB‘F%°H& efgts e 7 oXIRPP- STt b, B ﬁ@o‘mggﬂsﬁcanﬂy reduced,

since hl()mﬁxab;ﬂddp@sﬂ]te@h@ﬁkl fegerchd ghemcpd chay act b SseedPlayes fidgr the electroplating-dominated

phase‘l')f %%e&?gon ﬂr&eﬁo masomm&m&t.nsbomgts m@nﬁﬂg 119 of the metal may be performed
- S p

in an GRS PEEHD G S 2T 8o ST AR KRNy i deposin s

driverchyl oeatalieis niapecipl pdyides oo expose surfagpprotians plhs griepiog tochecfilled. Thereafter, an

exterrﬁﬁ'} %@rﬁ’t@&elec&%cﬂéld&&ybe E%Hihe&biﬂﬂﬁ hél@et c@mx@l é’eposmon ambient to substantially
contrch t kycicg%%?ﬁc' %mgtxcg cem the A lthe etﬂecﬁ{ Ig gﬁ dlet %l g M c%%nq Qtiven through the

n-su tute enzoy ronn

depositigp afnp)a)ét and; (ﬁhtg?nsgﬂls AHany rap;a'%pnaﬁl_ynsald?t?ﬁ ﬂi&%ﬁzﬁwamed in the wet chemical
depostioh amnbiele, and m xtures thereof; polycyclic,

nonocar boxylic acid chlorides, such as trinellitic

anhydri de chl oride, and napht hoyl chloride; and

m xtures of nonocyclic and pol ycyclic nono-carboxylic

acid chlorides. The chlorides of aliphatic

nonocar boxylic acids with up to 22 carbon atons are

al sosui tabl e. Functionalized chlorides of aliphatic

nonocar boxyl i ¢ acids, such as acryloyl chloride and

met hacryoyl chloride, are also suitable. Suitable

nono- chlorofornates |nclude nDnocycllc
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Formul a XV contiibutes in various enbodi nents about 5

to about 40 nole percent to the ester |inkages of the
w@obyezs7es , and i n ot her enbodi nents about 5 tBCBDS206/047603

20 nol e percent to the ester |inkages of the

pol yester. Another enbodi nent provides a conposition

wherein R3 represents in one enbodi nent C3.14 straight

chai n al kyl ene, or C - cycl oal kyl ene, and in anot her

e nh@ﬁdumetapﬁgclit@doﬂlﬁstﬁ‘é'ﬁréer%veﬂt@n &t lﬁ@il)gzhfvada&@duﬁ in combination with highly
al kyl ene o al kyl ene.

s 1 T SE T PR B i BByt Erponand sty
less, @m@prh¢ ¢ngounteckid cfat indante, jinpofipiexripkearalkil wirquity hajag Held pRiastirapsistors with a gate
lengtl 61 5'0 QerSan@ BRa @Hsm\r&v&r @%r@seﬁtl-ib\te&mn @nalt kIERbDPPNdI t6 ledkGlitlcal applications,
whereérh%g at.lilpeexsl r?;ixah ef 1!' arr]1§g eegaﬁ legg ?a%gr\s/ %13% Q’ggﬁ mjryc’ qu%bu e to an en(l')l?nced reliability
and porfgmpnep RE e s ersioa oSG eI e UFFe o COMRRY B HJfo OBFroeR peciied in the
furthdr @&RHAI ddGription aMdllid Gl apendeo diamENtis prekent ivRitios elsgyldawt b¢ construed to be
resm{tm[; Spggiﬁ(egle%%r%l 3@&9“ 40 nol e percent 1, 3-phenyl ene.
n vari ous e I'ments of copol yesters contalnlng
soft-bl ock chain nmenbers nin Formula I X is zero. In
anbt Figyre b, a jstmsicandivtatidaviget 190 tishidustratahand] in 9] refiygssid gny appropriate device that

recet@@ln)éﬁﬁﬁ/ﬂeatféituge@ maxki% dAmbsifdas Q&Rﬁhé&ﬁﬁﬁ‘ iR iriRirésa € the present embodiment,

the seml nc;gcrh{csolégl n gg n%:%'/ rrcl,oreserarltraxl r??%rate %I;]I‘Eualtlclrn]clélg b:'f)a'fr!ﬁl%ff cu'ﬁult elements, such

as vagmweecﬂ% éesssé’gsn%‘ﬁt‘%e ’éﬁnﬁ’f‘?f‘*st‘ ﬁtgle*r% sBtecrinbre st glegents bave critical
dimeiloas of afiptiRitsly 50 ns ushevenlos! Fomosveair®eSup sichritdud klesients are not shown in
thurg rlﬁeM%Ieo@ep Wéjgein%nédcﬂka&ﬁ§ 10(§£&§>§1§egtals§tlsh'yte flﬁlefavfﬁ formed thereon a first -

1 nk ages neans_t at he co O%Gter(i
aver R St PP B LBl AP G PGS 1o o rogon 104 comprised
of a gt ogtiond At fof etagwl, inlyephisd@ % am!llcatlnnsaﬂretrher regiph i immg gemprise copper, a
coppegfallr:lye SWerl Jﬂﬂé@tcg%r Hﬁ}Qﬂheh %}dpﬂﬂe Sckti€htive material as is typically used in semiconductor

devxc%g E%eearﬁgrtg/g‘(a pa émerﬁg r%lﬁetnéegal rggq{l?kx & c% pﬁﬁgg g{(copper silver and the like,

e car o nat e
whereip thrmtetal region 87 maxc ke sspATtdeT Hrz Ayesndieg Jiglesgricppasirial of the layer 102 by a
barridy @361t 160 THe @Akt e8| ma e @mpadetd © adyeappoipriate) ghaterial, such as tantalum,
tantalﬁﬁ% &Sntaxﬁﬁhcr‘ hltﬁﬁmﬂh@iﬁ%%gﬂeunﬁﬁ 13 nﬁicﬁ QJrX@ySJtlﬁ:F appropnate compound having

car bonat e CO

the dfﬁ‘f F‘%/ tg'ESélc beﬁ%FF'et°c"8§‘B’f"§ﬁr»].E1F éneglg Feeion ﬁ.é? Iwété |?.}tel,]rgqmred mechanical and
chemicalamttsrion Ip saneblitiusyatyf einbuglimeatsothe eardep kydrd P waples formed of one or more of the

follanﬁgc‘ 9&1‘:}:‘0&% adidie BLSBE %J)Sp]&r@l@ Gdepios Qﬁﬂ)@ cobhliBungsten, boron (CoWB) and/or
cobalt g’rgxrt o%ZandR:? m;éﬁ%% 8im§ ?crk Ono?cg %QIEBS%E%% I%Q nIt &%ulg%g gpprecxated that the

‘e nu
condgfiesaiy dRY Isio€ sy Pﬂ“ﬁk&'ﬁ%%ﬂdl i mppy 'i‘fPrﬁﬁeEté’o‘YP‘f"b PSR EmpTgd in accordance
with b)ﬂazﬁiseené eabdiquethstif @sell 6 @edbination\bfl etilfatich Rgard okadvinced semiconductor
de>v1c§scI lq ogl{% E&ﬁﬂn@eﬂtsaﬁty lcorQler:thg ﬁ)t,re?iotibrln&‘:rlépr@s@ﬁ* :L]D %ﬂcuﬁtee@c‘ﬂehtr\tgat requires the

forma(tlﬁngé%}n?e tfaaghmecb%, tPer%t? F?’e{gg?ﬂg og&?%g{dp‘ggg meo 0% may rerlgresent a contact
plug difefthodonneptang i S prestacersgion of @gingudtplemEREEC hejcpndugtive hﬂe may represent a contact
regioh SSUirGliN Mme ROV L Sl 0t aik S sBRRAESorS DL dechdegheit Bite. t han

or equal to about 50 nole % of the polymer |inkages

bei ng derived fromresarcinol. In sone instances REC

of Agieeond dicleptria fave 102qHhiFh 16y BOSURPrices of BREHProBTale faffiagesuch as silicon
dioxidl, gillic@Sniaide Wr 280 1@¥-k bErnlp bieboas SHCOH, | anchy dtherd metekial, such as appropriate
polyrhér@mggéfom ah@vquéﬁrgﬁgeléé%%gﬂ ﬁ)@ \Qﬁre'ixhzﬁx @Qf@lllé ﬁ)@t slu@pas a trench or via, -

est ercarponates i

conms g 48 PR, TR0 oS 9 6ot ST GV 105 Qs Rigpigwly explined, i
someliflugicdtive etihpdineats, the epsning 10§ snay agpesdent mhiBlpaspest gptiRfiening that is, in at least one
lateraMAGhRkibn, RécraRgl alwidth€or2 & cﬁHnﬁiéf Odighifitaddipf leRetlan aNdplR dfSthé@ opening 108.
Condi 00 1 o SRk 95, SRR VR S Mond NS BB e puing 108 b

represented by m that is in one enbodi ment jgreater

than or equal to about 4, in another enbodi nent

greater than or equal to ab®out 10, in another

enbodi ment greater than or equal to about 20 and in

still another enbodi nent about 30 to about 150. The DP

of the organlc carbonate blocks represented by p, is

.




arylate group and a -(C=0 -0 group of an organic
carbonate group as shown in Fornmula Xl X, wherein R2
wapah7n7ewe as previously defined : Fornul a Xl XPOT/O8®06/047603

enbodi nent the copol yestercarbonate is substantially

conprised of a diblock copolynmer with a carbonate

I i nkage between resorcinol arylate bl ock and an

organi ¢ carbonate bl ock. In another enbodi nent the
appro&ﬂ{a@lyyleﬁ hRrnReasihofahe, ks, whib atdegth bodhé YpeaRE P8 B8 be@Everk! hundred nm. It
shoul& rbE Ql)]g'gcll(ate(ﬁaix eQ'QI ﬁla %Im e ﬁlﬁﬁ\gmt &&9&%h¢¥ n&é ov%ngng 108 may have other

carbonat e [ 1 nkageées e ween resorci no
dimensioptapd L Wr&ﬁlﬁ’aﬂf‘%ase%ﬁ BEhEwPedsiit s @eiegmate‘y 5
Copol yestercarbonates with a carbonate |inkage between

a mﬂﬁﬁﬁ |oh¥xp%§ea k@llr?acé S&GUnQ kvl of %fe)ﬁ'ie?etcﬁlc Ry QGils7 ﬁgﬁ}n{ﬁﬂl the opening 108, an
e N G I e
expospdhsugfare Peﬁbeﬁl%nmazaba‘fb eqéatmeé nleer%ndn pue eenbodiment, any catalyst material that is
suitab&ﬁ_bﬂﬂé iEational a bidaghent Wer chyHEiED dapodi @ Bf B Bhmis n‘ia@ﬁml Baktfh other illustrative
embo&l'nkrg DRk raﬁea t1 Y?thgﬁtjeJ) emaavsgbs%&QIE tcm?i}{li d?glgtém a?gruwﬁfh may be comprised of

N1 L L ot
as copmbrositver30q (e Gke, tlte rfitted ﬂnyheS)baiiﬂgG 08 OpGhdhastgh€ dic el 2 Snay also comprise
a certﬂﬁymgﬁt &I‘ aecﬁéfygg ¥l A6 ds Q:gbaﬁaéxlderr@ﬁlgfngﬁ rﬂ)paltmum copper and the like, which
AT NN —
that, lh }@r%@faﬂlb gzﬁalytn: m@am@@@hmeseﬁnlsacoemaaloyét exneeskd serfac@portions 107A in a
substahﬁﬂl&lc&{ttyiu@mnﬁﬁner lvit RREbd NEhFHRER it d &m&n@&ﬁm@mﬁﬂu&ﬁlg a subsequent

wet c@ef&ia? H#:os(?tﬁ n, Il;x %ﬁﬁ %thgrellllescl;rtatherc{é’nlrhafg){n rgenh_j pl 19 %‘a?zl resptreselg a barrier layer

i sul fones, pol
h‘“"“%ﬂﬁr“;ﬁﬁﬁ‘rféeﬁ? Pl b tprlyic %F*ﬂrfé‘)‘%d‘“ga‘ﬁ lfa%‘r%?t"é?‘égb"t"ﬁéﬂe@é?d species to act as
a catakystialerig fovehecsolpequpireepoairich & copperpsilvenuod thb Hisailling the opening 108.

pol yaryl ate wherein greater than or equal to 50 nole %

of th ryl polyester |inkages are aryl ester |inkages

adritEabe Py Gpeadinsmie. S eaybtiinectspier aSby 13 it eprosen » continuous
layer, onatdedstpchsface phrzivrehaying dncpmoraieé thewinypatisdivgl, énels cmb@iiingng or other suitable
cataly$i8 KBicRinky £k 8% cG@Rst idleyial\WbrdR] sMbsRRR R dhemA dE;l’bﬁtn@rﬂq a'Ba&Fier material.

of the article. For exanple, when the article will be

used in an end use where heat release or increase tine

t ot peisHl prrses flpw|fardarmingrtee serisondpeierdevic0apehgrn ingfigure 1a may comprise
the follo@ifpEdcereds. AfibafianGRActh@ighhn@reMOdIyiRts of &Rer RfcroviidrivhlZ&khres in and on the
subsmxt@ lbpvu?er cdul& e ﬁ,te (6l 8R56. ?ot;lqed HNEL RER JtellCit | « P \ein, in some

at gk heat rel ease. bg I nst ances |reso ci nof

sy B BT JaT BN Loty P (R JheSrietRe] it the sume process
technigyes asewill alsé be dracribed latreen Whaneferifipwea depespios prlotaen®r Glling the opening 108.
Hence[10Ht® reWel:t' to Iﬂﬁ%@mﬁb&ﬂ&f theobakﬁr ﬁb&%s a8y wehebt reQ@t{ £BNthe same criteria may

apply Lsr \%‘ﬁ%r % pu ?]ed k?a%?r Pt sLé/uI?c[ ye arpprbfla ec} novi/evexp Sxat ﬁ‘ o?her Hlustratwe embodiments,

the c0é1’ﬁ96tﬁ h‘i?n 4 mgy 'aﬂr f"l"&‘l"‘e‘“c%?ﬁ?ﬁ“ﬁf‘gq wgh aowemwé [PTYSESS rigphpifiues, as are well
establighed &b(ﬂutforinatum ot B oMl gionsOdnd @he[lit.y ShtkdafidiOSic second dielectric
layer ﬁ@'xﬁ(a@%k |3§‘Jom§:li lbg' %FMQ Q'J\le ?&-BE ?e@%‘h&@ t ang t!%elrke deBendmg on the type of

or xtures
motr Gy PP i ot o S, e BB S EPTecisd it Ggcplaver 107 may be
compris¢siaftwol Sronrieye dikirepin matgtfialsin peguprse woh ddyirs eduipnieys vwhle@ingn additional etch

stop l@&%&lsﬁﬁvﬁg oy E@H@Bsnte@ %rQJ th8 Gt htich O£ AR Uitliec 2 1?@11 % Subsequently, the
| i.nk about. 20%

openin 91?9 l s g? korrgleec{ : Vzrepprognaaee a}%toithcq’%r%qhéﬁﬁ(? ng%ugo;Wh 8t|clé feﬂXuques on the basis of
well-egfgbli fprs@ﬁ%femm Shepgafitr, inenpillpgtrativs emhediment, die spmicepitcterfdevice 100 may
be subjchkied p&l cyniptic Ltiedfith prbées:011B@f ordG pefobm &8 ah 1112C | Fr this purpose, the activation
Troce %
proces PIEel SRR o klFin (B pS ol BBl shPg tha Vi i o e

roHy(r henyl ene ether sulfone)s or m xture thereof; b)

about 0.1 to about 10% by wei ght of a silicone

copol yner; c¢) about 1 to abbut 50% by wei ght of a

resorci nol based polyarylate resin containing greater

than or equal to about 50 nol e%resorcinol derived

Iinkages d) Oto about 2096by MEIght of a netal

~ 2 o




order to give polyneric structures wth sufficient
flexible linkages to achieve nelt processability. The
wol@7nagwo of a given pol ynmer or copol ynmer canP@EUS2006/047603
determined fromits chem cal structure by a count of
carbon and hydrogen atons i ndependent of any ot her
atons present in the chem cal repeat unit.Tn sone
cases the: flane retardant pol yner bl ends, and
exposad irfabe orfiad 107 A W thd164%ls o dstabllRRedetecinifudd Ut B dn€ allustrative embodiment, a

pallacfuﬁJl @(ﬁﬂc:h%ur@‘ sohxﬁg‘ns mL\I{: gﬂus@@ e Forng %1&&%{{;} {yﬂg‘agivgtlgtg arg%] tﬂﬁr In other illustrative

t
embolgx%{zﬁa rgl%gazwmnznroclg\sstl lﬁierg‘lazt' Be ;ﬁgg:l%eeﬁ 253 de]p%qltgg DEOCESE, f?fd]zséance on the basis of
CVD} KB, BNpLit oRlenionfutnga itlsn ada®dal dayeeindiidicg &l appspaat cadlyst material, such as

pallacﬁxﬁﬁ tv@ieﬁlnct%m&bséotvagé}%f ARprévedsi i€ ieg‘sscrﬁq@aﬁi %s foEQ 2P Qﬁﬂaler}t Bmount of catalyst

er n ces a Tl
e oA ot P HT B0 oy LRy Ul St i aver mey be
fomeéofr?péls i befin 198 at GED ipapiguen fvhprginy invheiees emippdinyeatshptiar tp (s process 116, a
corre@&hij@tdlkﬁﬁlhg'lbxd&ssS lﬂirfuﬁﬁﬁ&: f&f reﬂb%ﬁ@i@&oﬁtﬁﬁﬁzﬁﬁﬁs :Wdtohxdlzcd portions from the

expos§& surgagg %f &%png‘!:téi nl%%mn 1 Ibep oelr%eset e[hgr eyS Ire uccx:rg nEhc nslc I’Lg incorporating

contaﬂg\fuﬁ'/é\amg |ﬂ??k%‘bs@§lew qr?ceﬁglgt rhaﬁglp%ﬂzeé hl!ustrthoﬁer gqsqlg)rdlments the area 112 may be

formed s @CHanieniayert fve instaewbnhtbs bais P nameahim, tangshsnniirideii@nium, titanium nitride,
tungsi@h, Qaad by lt)el"tal?neabp%ll g&g!%’ls"ﬁgd m Hép%gtIMeﬁa—lMs %Qﬁdam %propmate catalytic

matenapm ygel ) aenetS ¢ Jaye! @t ble ! 1d it fi
Panc8s "E"ﬁé P s n'fy hé e 6P H‘esé‘ Se?"rﬁéﬁw‘%eﬁéi’eé‘l‘ﬁ‘f“ eposition process 1or a

mshl)t@ﬁﬁﬁs‘retm%§uchas coppaistlve dndtye WSTWhighendyapn bt G€r8sitedijn 4 single fill process,
as wilDie: de@SiBeditiie@tdnabout 25% | n ot her enbodi nents the

percent transmittiince will be greater than about 60%

and the percent haze | ess than about 20% In sti.ll

ot H&we lh §f’§ﬁé‘é—f§“3t Fhewe dhepsmicendagioradeuion 190 il & fushereadyangadh manufacturing
stage.] In this {llbsthgweembodiman sivairbaaee 110 fogiicdah e ckfvadd sal@el portions 107A of the

dlelecg'g /ny@P %7%@ SAfin Yt@l dﬁéu&eioﬁwhﬁ&‘é liltlusgé 4@ Wnlgotllr@enp @@Iﬁaxl;]@taltayer 110 may be

comp?ﬁe%‘ﬁé fngtfréa‘l glgh?xa)bp e%a%sxtffcﬁ%x Eeo‘a%ﬂs I‘?‘? 3 évgt chemlcal dlgposmon process 117. In one
illustragiyl pubdimpdnpitydarrieplayey &t thami bricduprised $ime sr mere gPpnvourds Somprising cobalt,

. tungsteNFHo§BbrolR o W) {HaRS Edbhlt tulesRABLOE ﬁionB)a&@Aﬂ bolont(@o@bﬁglsrbdenum nickel,
boron (ch)do%)g h}'he g.r[r{:%?{] %ér ll?? Sr’neag r nnt gied t.L h ffR'I lﬂmss in accordance with

nposi ti1on Che “an u
P’°°ei§o“}"9|dﬁ’(‘ﬁFeSeq““66‘F%t Ref F’iﬂ“&’ésm iealwgﬁﬁftﬁ’empma&ensSaWe}m% in the range of
approgimataly $t50meSndylhe sppadprirey be greater than or equal to

about 20, nore specifically greater than or equal to
e qﬁsayre?gusgb%ﬁtnssgflgaﬁg%ré% nscg gftléng Irsf%eaalllll g&axﬁlpgr e r.%a(llyt algt?\gte?l surface portions
thereip ipfjigtgi ¥Ron contactwittpids et abemica) denopitasambient Hitpthe waptiomeft the corresponding

metal ﬂ@is %Uﬁﬁm&ﬁ' 16“.51: Qxfblena)ll‘ﬂb@lhéh may [t ma n991@/0fb&h Mledn%tnro%ate electrolyte
er i | nd
Somtl%nh ngre mBlslg ga ef@@ye%/ ?ltO eIrh ?lec%ﬁl e so on Hq rge I;In'ovxde(?S by means of an

abou
‘mme‘B’BP 9"e§’f "é PTICEE PH “‘E Sh%saqfﬁYﬂ‘Fg“@?‘e%?PséP"lf ﬁ%ﬂ‘? abPla@lw aalctotsospfay tools and the
like. Eizclegosifion sfaheahitariobainieilayert 11d @ay,\fecximi Bg@atrolz) omthe bidsis of a deposition

rate, \'anil rﬂa9 b@&gﬁﬂlshg{ﬁ{( %%)énéé’%h %tbas% of &Etlrbrﬁoﬂﬁreggép QL Y& llugt)'anve embodiments,

%
e xS i AR 2 o 5= e g £ R BBHTO! AP BT B gl of g sbscte 101
in that e tenpeggurgef @hteleetrolxth eoletipnpsios jist ingirpmedlinte gpiragt vty plec treqg 112 may be
efficieGDNRAGH feil.OPor GQFRIHEE SWhdn tht adiBed: @18% Qﬁzﬂ)‘hsh@@ kn)’tﬂ@fonp b€ ectrolyte bath,

the ba&ft?n;})%)aﬂ.\?abxg# bé%inEaQneg O Ut t?ed/‘} er\gt@.\r att is someevghat belob a critical temperature

e or po ye Reri m de su
for a S&Eﬁﬁf?‘y&“& Becip eher%%%@mwgln@eépon@nmg ereation of metaksia dhe comesponding
reactiqnOdhyraliey.| Bbreinitiating ahaiefttion rtiadubstraie NAN nAy be Hesddd ih @rdad® Wrovide a desired

50 nol e% resorcinol derived |inkages, c) about 0.1 to
about 10% by wei ght of silicone copol yner d) about O
to about 20% by weight of a netal oxide, and e) 0 to
about 2% by wei ght of a phosphorus contai ni ng
stabilizer, is contenplated® Polyimdes have die
general formula (XX) OO * (Fornmula XX) wherein a is
nore than 1, typically about 10 to about 1000 or nore,
or, nore speC|f| caIIy about 10 to about 500 and

.. 1. . L



4- (2, 3-di car boxyphenoxy) - 4' - (3, 4- di car boxyphenoxy) di ph
enyl - 2, 2- pr opane di anhydri de;
wd2¢02/0387d0 car boxypl i . enoxy) - 4' - (3, 4- di car boxypPenos30)e47603

phenyl ether dianhydri de;
4- (2, 3-di car boxyphenoxy)-4'-(3
, 4- di car boxyphenoxy) di phenyl sul fide di anhydri de;
4- (2, 3-di car boxyphenoxy) - 4

surfade-ténerdtuch, harebhoalzophisiR thy JebPerzionR PE e BRctablydd Wyt G in Giermeddidlcontact with the

area 142 (o?a,r;’quﬂlécpa%m%ymsaa&m i/*uua{n%'tﬁ’e Sl GERAAXMRRRRAK%Y) di ph

enyl sul fone di anhydride, as well as various m xtures
t hereof . Anot her class of aronatlc bi s( et her
anhfjatraiddeted thickndse dite byer fi 00 indérmsife\thd fupst@tortaperature 101 may be reduced,

ﬂxereﬂyrk@nﬂﬂﬁﬂy slWingi BwR QL eveh BdrhRdel} Qop RO Y, M@@sﬁtﬁ)h n S];ICC a temperature
change of 81{: s&brgg?t% PJI rPayaII(( )%ﬂ)h ed wntg- n médcra}eg shor{ Em% méefrva aS'F V)eposmon process

117 bpqqd Phtke glbgtrate tgmperaturg n13y be foectxyelq{ coMi:Q i Mﬂ'govea fen the deposition ambient
117 isifirovided @xthd fagk &Kﬁl,ele&mﬂytcvm&i @i Qith &mP&ratth fnlah 66lccrbitidRly Méltained below a

crmca(il keﬁ‘gbxgtgrecgmg&ggﬁ s ﬁgﬁw (ing s L‘QM? gﬁicl@ﬁq{g@n de?ésni%y Iast %Qé § the substrate

ounds _ar ne,” propy
tempef %twtaéxﬁg at ‘é‘ﬁ#ﬁged Hpcéisﬁwpgﬁlé{r? i ﬁf}énple typxcally a process temperature of
appro}imitely 9908 G atayrbe neediimedsctrévbxmainaly ldyposinieihalaydan @ 10, wherein the bath temperature

may bR @RinERY ENApSI&S%QJaém 4@%0%9 mé mktﬁ@qgh&%@ 101 is increased to, for instance,

di.a 12-
50-90% 0 NREB LY éJe fﬂir}{f ge % %J
‘g(? d ecegn i %?sr% 100 am! él 7 e(stg és g (ﬂl?e%ﬁ?l?’] a spray process tool, the corresponding
electrq;ytpréqlﬁspp H’é"’ﬁtb&rﬁt’lf?gl‘@ﬁ@d@a?ﬁrﬁge at40r4above a specified process temperature so as to
initiat€l imfaetidl \eprajfib @ Apdnhyshaarg itandatBiically activated area 112. In other embodiments, the

electr(ﬁytgﬁ;l\n%ll %9@ Pyéd%g%gnﬁrmr Bx%besé tool with a temperature below a critical temperature,

| nonahet ene
wherezs tge F_ﬂbﬂ?fean’leé%ﬁ‘é? }nwyelﬁe(aplgﬂlfaq]él oréer “switch on or switch off” the deposition
procesdi Hertelarhiie pt elrmtolyyd \@ived inapibi egprdpriately selected in such a way that the volume may

be cocﬁecﬁénﬁﬁﬁehéﬁl d@ﬁ%ﬁil@'nﬂgiaQMemly NESEhdke, R @1ubnd of approximately up to 200 ml

3- nethoxyhexanethylenedlanlne
e]emﬂq’r%peogubf%y '%'ﬁy%eﬁsr gpoxy) et hane, bi s(3-am nopropyl)

sul fide, 1,4-cycl ohexanedi am ne,
bi Es&r&-:&ﬁﬁb&%)ﬁﬁt&hﬁéﬁ)&l the WRchahat ddﬁb&hﬁ B)Uc&'ﬁ] €H B dYIbE Bonfi igured such that
a desuga QJEa%Q% |m%[lﬁg'lsaﬂlo o’ratch’ 0 g]' {fl crrl?5 leasp in sTlr%aIb %ort dpns thereof so as to prepare

am not ol uene ene am rie
the baTeﬁBYqﬁ); FO @r GSI&FC@F%yYVCt c&enBcal m%qmngmgcsg if°<§ ﬁilllﬁlg the openmg 108 with a highly
conduGivaneichaly | FodexGmplie.abdydctrblyt3 sqphti yf thél@ntkin@ M 7keay cb@pEE Shel more of cobalt,
silver, alﬁdmmdﬁlg@ltnlﬂ}do Fep Qh%hr\]rﬁxy act :l)h a?’suﬁsghmt&% M&gi@dn% Qa(?alytlc material. In still

other %x;lbo Iex?tg: g S.Eep eg?.ﬁxtwa gfhe gy?:fl lé? ﬁ%r%gfg eg]y a}rxr?‘g::qgmg processes, a further
catalytfy;j @(‘th"‘ﬂm"ﬁﬁmrﬁ’y b?rfogrrl@p)arﬂee bagierjlayer 100 arpiide afpsdptidtsly yetivated surface
portxoﬁsﬂbxttﬁeﬂﬁbseﬁheﬁt( il h BPthe ccbﬂﬂc}i{fdlh&zﬂy la) pl%trlbﬁ[ys explained with reference to Figure

la, w J‘l %reqq'i%x%s b%c Hgspn%gch %naYs actgzg rz]izbamet la)ier, corresponding processes may also be

0- am nope nt
PR e o B Ayl e np BbkAF gl For cxampl. f on
illustragiy¢ frlgpdimebd, gn {dflitmnal ayphreayyte)depusitddyeSVIRNALD or PVD, wherein, as previously

discus$H St(lé‘fs'tc.%r@omg WJs)cnﬁ‘Jahs%{ce ﬂlMc&;‘ésllgoﬁamQI' f&QSﬁ&w%ﬁEQ@HQ §nay not need to

contmuou lﬁalf‘fseg “}fe‘%}ﬁeﬁ éag/er blgp el&og}er )}ﬂmatléen alﬂl%d&oen S otlfl12 bgmeafr lgyer 110 may be
°xP°S°6 ﬁhemﬂ%@ehlwmlm@ﬁt flegst e chitalirst $cvies, arhidh max beiinegporated into surface
portiods REthe Birrier Iayerane enbodi ment, the pol yet herim de resin

conprises structural units according to fornmula (XVII)

wherei n each R is independently p-phenyl ene or

mEPENLA shanagpally shewet e eemi¢padustor deming 1P0|in afurjey afvanped manufacturing
stage. 1@ dheCithbstratfve teinBodimpenythessefiXofdpicié¢rideviealon ioCkMEctéd 6 lalideehemical deposition
ambieR TPH) Dhich 8 RNl Ble nm&fep&ﬁ%h ngi }Lgix?y &9&%&@&%& 'such as copper, while, in

particularly polyetherimdes, ;ire those disclosed in

US Patents 3, 847,867, 3,852, 242 3, 803, 085, 3905, 942,

3,983,093, and 4,443,591 . These patents nentioned for

t he purpose of teaching, byway of illustration,

general and specific nethods for preparing polyimdes.

Pol yi mi des, pol yetherim des and pol yet heri m de

sul fones may have a nelt |ndex of about O 1 to about



alone. The ratio, in parts by weight, may be 1:99 to
99:1, depending on the end use application, and the
walea7nestopr operty to be inproved. The range of PeBUST®G6/047603

can also be 15:85 to 85:1 5 or even 25:75 to 75: 25.

Dependi ng on the application, the ratio my al so be
40: 60 to 60:40. The skilled artisan will appreciate
that changing the ratios of the PAEK to PEIS can fal

still other iBusrative athbadlinmdp® ) otlieanenls wich hd siivdr gl theliletnest be eddg@Rd in the ambient 118.

The \@?Qﬁﬁ@hl@p(ﬁﬂxoﬂ E‘rﬁ‘bﬂﬁ‘%l&f S&& lfe%?d%cfed m"iﬁl@foﬂﬁ Qpﬁreielcgérg gol&tgﬁ applied to the
be aq%uste chan

expospd e 257 oD GH PG, PP RET GO Bdro RS B B esce,  spray tooland the
like. Teargher tht dectrobiivdolhéracyt Beambiey 1@ pabiduipriy a faly of x a9l te be deposited and
an ap;brﬂprﬁf&&ecﬁﬂh@ﬂgeﬁﬁ Fbr thﬁpl@ el ped it Q@de%bglt&p ﬁ@aﬂpﬁ%hﬂe €lédirolyte solution

compos%o rmeazfqgtusec{] matgé/ form rl:%)ﬂ)%lt, le%CIIA ‘&eoh andm Pp f)?(%af tartrate, NaOH,

y |ncrea3|ng, ad” bearlng capab
HCH(P H’ed s fike- PYlersenst. theealectrelie palgtioy ofitha fmigienth bhamt eontain appropriate additives,
whichl RETEIRIW ghifidaiitlySehamgingNht deeiton KifetiBARKE Presdie Pf &5 Stdrnally generated
electrlc Berd/hs MNP HescfbedBRAYh iniPorl QeePOUL 70 W% Of the entire
m xture while the anount of the PEIS nmay be about 70
to about 30 wt % wherein the weight percents are with
; 145 peed! knowh,Her e ngliavle dillingiofj high @fpetthratiocPyfieringsnid at didectric material, for
mstanE’dEJvzgx cobﬂar &Oéﬂ%p&mg | sB:%ﬂIeS b&tﬁ%—@h@sﬂl &ﬁm%ttﬁgcaﬂ Rdd, which may be

achxe\p li on %FYeyl is of aﬁ:ropR%T.m% (i en tﬁ%{ggfli%gi resge 1ve §itd§wes ([lb ee{x recognized that
the feamfe Bijlrim bf(heveorp@m begbtaited ét’ spntoiag the rde@qmam kingficy ishin a via, such as the
opemrk7ﬁ)805$' inkroduaink @dditives i) @R Sl tadytblcbiutdh 10 idRedvEMe(18© of copper ions that
deposQ %11 }he%sk)éctxn:elow’ng&t or L)Jgﬂgle,oz{n O%H@ la%e;'xJ cd%ggsu?gqeﬁllpelys fatlge, slow diffusing

ot her .1 nst an earl ng
motecHRRueBE &I SRS TR 0 I SSfRIR AR, ot the comesponding
molecple prfiraatiallypbaFF vh filet sudabe Bhd &Rl partidnf) treshl osdscifgNhe-afntact of copper ions
at theQ rr%ﬂin@ﬁndth%g aQ& rc&g:lrl@l médap@pigﬁl;atez %n&&ndlu@ly%&tknlg |agé?xtsrlﬁ:roften referred to

st ances

| 0
as*® su r%ssorsa t & a the q%he fﬂxﬁi&r ad ltxlve uénﬁ%wﬂal%ryang qs‘ereslem)sarrg molecules may be
used tha gRgferratially abqOé’a‘rlé\fn highogspsst radqyepatingsosugtbesithe gpeding 108, and thus enhance the
deposiiiBif) e40A B affsSitiph/Ma ) efRGs OF &6 Whprks@R adlite2 ATBdrRSgondih® bdditive is frequently
refene%ﬁ@g&k eac@e?erws%x%gvepy)f}ﬁ%ﬁ%lo% fnﬂ? ge %?oga’ted%to %g 81e<9r%]yte solution of the

hase separ at ed
smbiep 1 F SRt 226 i St WP R py sgnifantsy ier
the deppsiticarkinetits iof the RleovEEsGibEH enahwwn, €O spordtch datythdesired accelerating and

suppremlmg'yct@ﬁtycs RERLNE dbKNOVE a byichileaSdit bdvatnitnt, LSAL) I;eh@tl:ulrcd for an initial
deposmnon har es lfl‘| t P|mr=1m<’f\18phase separated bl end. Such net hods
At doe: rusiron, sintering and etc. As used herein
the tern1po|yary| et her ketones (PAEK) conprises
S%ﬁr&hoxﬁ@b}tﬁﬁfhed; YHEtSrreo Myaxd Hioﬁ@ay&foﬁhﬁﬁt hiCledst RQSurface portions thereof, a
matenﬁsaglﬁlg a¥a pa@mY%or {nEth pothlber/ﬁeq e os&qg {hL )&E/)?pc},xer(l@;l g&?xe%i& Consequently,

n erent ences.

S 1
opon R 5 he A e i?&ﬁ%?ﬁ%? P S M P pasp peteed barier laer 110, a
layer 1d8 imay foketwiees, (RECHS deppotiondklngior, etiaymel 18 rlag be fostiedri€a highly conformal

fashxo:k %tn@@ =) th(s Ff)%glﬁK)he %@H;sﬂ@& ){r%tt‘clgse khe ka%ﬁﬂel lk %aQ @)@ %or(sﬁ%)&s a wet chemical

T A T 1 ————
depositipy} phase gAY &f ﬁpwgieraﬁ agreowet fagerrfongie susaqrentydegosfsionppbse, which may be
perforiéd ), thapik@h@ @TaphtPprattty akerRilf @énefed BRctHE ﬁauay toseequm GEourrent flow in
accor \éVthEX ﬁés ed &:{ro %gﬁ;l &el ?n %\bglnx natn:!'eoenﬁp !h tQ theg electrolteﬁ ghase of the wet

tilon resent

Chem‘ﬁbdwa?“ﬂnmssﬁe‘ﬁ am‘? aaatn@rﬂeé f?efom B daves blé Vet & figknopm€ approximately
1-50 nme g4 porignondineathjvkress coatvd ma)y bpaicyaplighed eh e rbadieéf@aesss time control, which
may bm&t@%cﬁﬁﬁgehérgtlﬂlgya HENRS Gbredt IR w, Wk B BRIk dBhsiROH Hﬁl@ without an externally

above 300 '0OC, can be used in the phase separated

bl ends. Exanpl es of these crystalline polyaryl ether

ket ones are shown in the structures XXVI, XXVII

XXVILT, XXX, and XXX, (XXVID) (XXVILL) /--\ [/ \ [/

(XXX) Ot her exanples of crystalline polyaryl ether

ket ones which are suitable for use herein can be

generlcally characterlzed as contalnlng repeatlng

Y Y - -




than or equal to about 50 nol e% of the polyner
I i nkages have an aryl sulfone group andwherein a is
woee/orgtam 1, typically about 10 to about 1000POT/URTNE)47603
or, nore specifically, about 10 to about 500; and Vis
a tetravalent |linker without Iimtation, as |long as
the linker does not inpede synthesis or use of the
pol ysul fone etherim de. Suitable |inkers include but
genergeceleptyic figldrint thel arplgent (123 hasebpteilt Mudal e injtd yhesé bl hit @@tal deposition for

formiSPihbl EBd ﬁger 148) %%Eﬁtt&%cﬁﬁr%mgrhﬁmm{m%ﬂp%e cc):gntmiled to enable an efficient
u carb

materBFd%Bgt%l I Qﬁ%r rssg)?% ttou emaer L|.1re ﬁ?]nstrﬁb %}ets?tﬁ?a %raenal aipﬂé 3 pr8Y10usly explained with
referepectA e PO%ta)wmate@dl 1dr "G‘ﬁ‘s‘at‘aﬁafp@ dlugtfakiyd engirodinssts iy keprgerature of the
electrdlytt Golad@udt tROanttanb 018 kR the sﬁHstra(té? YemipraiQieNdy i Inf2§Se controlled to achieve a

speméela %11:0%(%@ temg rgttn%r&'lggx rLal}n E)e ¥n§ta c r%nge Ipnllg’!jtgargxrlrrxeatgg%ﬁ U(E ﬁx one illustrative

trav aromat’ic ra
in/the gﬁp of an electrolyte

emb"%‘ﬁ‘&‘ﬁ ‘5% ‘e“\Rﬂé‘i“@l o thpefegtrqlyie %ﬂ*@ﬂ e anaYeistrsovide
bath agd the pikes whyelest reaintdinad retbive sigpeifiogeriticn piosdss RoppdaitarSBueh, as afproximately 60°C,

while -t sub'stQtplémpeWYUl (n\iy Q@'xﬁ‘ﬁntﬁﬂed' Qt&%BvJW%'sBchﬂ%dV&Léé& temperature.

Consequen?l s lon (%e glg g delr e ttI Yoin er el

{1 g per |‘erpetaitrg of the ecér? 5{5 u ualrm éheglfngﬁ athwctnhté of the exposed
surfac gotipfls af Dﬂ‘@l 00 fFlgkorgbeyg phe@)fnﬁiyd elmppﬁr temperdtitg ap efficidutenctal deposition
is obtmedmmmmubﬁmwaﬁsmam:bosa{&n 3Rk @his fRad¥Bay BE BBt kontrolled on the

s 15 BABEA BRI 2 ) P i o s

layer | I3cihe PRoRRSS IKIPREPIRIE PRIIPE Signifigapsyaredyopdoivprsiepqebfectively reduce or avoid further
conforBATCHEBRGIINDEshbHE bk MiredTdiddNhal the TAdGlilbds CAdtaifedd b Bre Tdtrolyte solution of the

ambickt 198 %ﬁ& sdb&)lxﬁﬁﬁ} Qﬁegﬁtrlﬁﬁo@el IL%{TCEIE{I @éagt&g ttcpexttépx%lhfw é&lIthe&) Brectric fields, while

substaxlc\)nali’l?' o aﬁilecgn §91e dspof’ﬂ%'r ‘%E}?Vﬁﬁtd}’rgﬁ mxhgtdgyosyltxg%,mage %V@Fmﬁg the seed layer
113, epeept @r eitadlidhing |absomtipw/deyerpténni eqbilitgigmp wiith othgr ingredieritramd dlrecbxposed surface
portiods, 28, tkay@r 0] exptedto @rlam8RRASE.t | ON process. 2.

BACKGROUND ART In an integrated circuit, a huge nunber

of circuit elenents, such as tran3|stors capacitors,

r SRR lisF.can gPRIORTIE SPEGeE flovs may botstrblished o spatigpe tye further deposition of metal
similagp py Bnowt & SUbStablahe, elétFordting pioGesses hitkagy M botfolnl-4-top fill behavior. In
some ﬂhéﬂa@'&e eﬁ@@jlﬁxgxﬂsr %'v@pchemgl JBQOSBIQI? JL@éng ?}M%rest%hshe on the basis of an

t e requlre
T RN A e e
condwg'erﬁ baragrilgyer HE, miyctetapirepriateboonteditd tomllgh‘tly trfodify thel depogitiral behavior during

the forGafidhlf the 8de® ﬂ@&t 133 Bﬁéﬁnﬁﬂ{g t&ﬁfm%@ctnak Hﬂﬁ&@tdof‘%ctch:ktpolésp eposition regime and
the eléscg'gxi‘jl?tmgvc%?osx on re 1me t'[tﬂlet gi g)? lélor;e el ﬁ,@y a§as&r1§ Itlgngrf)cess temperature and

tequl r &s ofRe
establishpey ‘i“r?@l”mP%ﬁ%?“ﬁfemél%’o whish gy kel sethgteago Aetoatill imaiptdimm deposition behavior
dominktel/ By she dliévesiessiegimt, 4 amtd Sisotrapice Agoginctenbviof hayChegRomplished. For
~ mstan&‘e&élto tﬂe n:gémal@r Cg@ﬁérgédwgemeféld} lﬂl%rpnlpgl)l[lgg qu}I %ﬁﬁlb&&%ay be “activated” to a

certam.c%r t{m% fo al S(% IntC ude 2 pRura

| FESP -aP &8’ﬁ'ﬁ‘é°8ﬁ IRSEAT értfreflséf' élF‘Pé‘H"‘t % agRotiganld1 of the opening 108
while sevestheless prdvidingdoral mdderawly canfdrmal depositioy oabher sixdace portion lof/the device 100.
A con'ésﬁ&ﬂfnfg R6kxtsRn@Sof iHA REFRRNAQA IS ele%labﬁk &Bﬁe&ﬁmﬂe%&%ﬁhea at any point in

time o?llﬂg h%ngtgo% p?tﬁcegs Igg cgnasgééreg a%prozp?:%te OI:'or rrEc)amrplII £ }u&kxlly cor-l;]t%)nnal initial deposition

I nt'egrated cIrcul
phase @F)@‘?Feﬁﬂa%h%*rasas gicher! TR mairtbeaeaﬂert drgttain Ganshien phgedinmgpe established in
order td dfurghieit Mg:reab 8 Ghitkness @A e Seedt @r EBYwHiR W&theﬂ@s odhx @kt constraints for the
subseqlxé'i‘lf g(ﬁlroml-tg QJpeiﬂﬁﬁ'oée& %&U@ ﬁ{e dg;toal%Lr? 1%{ dé ‘ﬁ% bottom 111 of the opening 108.

Finalt ﬁe %nn%p ons provid esire
% AL SR esr‘-ﬁ’é .“‘éfss?“e‘ayef He” ih hiER BFPecst %?ek%dnay be “switched” to the
pweelw@vdbﬁrxgmmqan | ayers may increase as the nunber of

circuit elenents per chip area becones |larger. Since

the fabrication of a plurality of nmetallization |ayers

entails extrenely challenging issues to be sol ved,

such as the nmechanical, thermal and electrica

reliability of the pluralitly of stacked netallization

-layers that are required, for exanple; for

sophi sti cated based m croprocessors, sem conduct or

nanufacturers are |ncrea3|ngly repIaC|ng the

. o
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intended to identify key or critical elements of the
invention or to delineate the scope of the invention.
wWo t@7808780 pur pose is to present sonme concepts POT/ES2006/047603
simplified formas a prelude to the nore detail ed
description that is discussed |ater. Generally, the
present invention is directed to a techni que that
enabl es the formation of netal-filled openings that
arggifron di'@dlelhmcﬁilymt){ve fha @emicbindbote tdeviee 10y @hiereinVii2 vk Bhemical deposition

amblemtl 8 ‘;Jlﬁ H;E Q@Ltrogﬁm%in@ N6, A %ﬁé’gﬁly%&ﬁmﬂeﬁ %@ctﬁ& ﬁél@ i"r%t is established in the

amip | s by oo QMR 20 Fes BEPHE aF gl Pl he ambica 115
Moredyer, paseiprr tael clegiroplotine k. acadtaldaysr higyis Bns@ th eubisntinllyl cdyypletely fill the

o,,emc-g 108} wihaixeat nd@RAShdy1a00 bP HERARES on LRH2ERA u@:mcé YortidB f the device 100.
O epos, u
Durmé lhe Igltec opla{r]n&trfgemg H)é\lgg énlall'tl%ure {he gl ({grh tjiegdi qu ar%cF tﬁus%efq aeucéd current 120 may

be esﬁailﬁhf’de (o el /bYis < AR | BppEPRRIHYAR: Gl %,soneenupﬁewé‘byamw or galvano-
static/fiynemicdepgogitibrechpitan Dudlbg thodortkypbidi@lcuckawpule rG@ad, thd gdditives contained in
the de% nﬁt?&nainﬁdm%l ll YS \%\L IBRHJde L{ﬂadiéﬁmﬁ:ﬁ rbfoQJn'{‘ﬁ)ri&? ﬁkloﬁ%ﬁawolr nas 19 qs?so known from

odi nment s present "I nventi on,_ ‘an app roprl at
convcﬁ.éapg}l an% H&l”i cs&gh%cbﬁ%ctroplgtﬂg\ygcesaﬁd Ixt s qh]\s%lvetﬁryb%iénem the temperature of
the elgfapipisoletibniofithy ambispald § andathoypestateganposatufolOTiaregreduced when transiting from
the elmﬁisaloﬁ&dﬂe& I?égﬂn&f&ntth @ﬂ&l‘opl'aﬁ)éex@glm%f @‘tkufmw @ﬁlebfasff@tlvely reducing or

a e res Ve
li
e 1m1natmrg % {;é/en?osn’-fnal c{cl,pcbsmon Eeha\éwr dso Pﬁle dEPOfltlonelgxhetws % srtbﬁtantlally controlled by the

electr@@éws ©gimso tprmatnaler L:2) terriprrrwtlserﬁ éi\s%ieiwr%rte sdhsion enchfhp sybgirate 101 may be
reduccd@Papiokin@AkyPIVOC &8ss tdSORERGHIS Rirhiyate thB clSdiDlkssAepRTfoRFrocesd)

enhanced performance may be achieved since a desired

cr stallinity of the finally deposited netal my

OSSR P, HE TR B IorREG it e v g 113 bavig a desived
surface fektget whegdin ¢pptaminadmod Ko Iseed layerx asdafrdqoemily witbwiteretiply advanced CVD or ALD
techmﬁueb %[a%@ﬁgxb&aﬁﬂﬁr@dﬁ@édeﬁ&% ihdinGRNYA df‘&ﬂ:@roc&s@&rﬂy fSHhER the seed layer 113
mmﬂm ewﬁ rmation of a seed |ayer, may be

Pal y avoi ded or at least be significantly

reduced According to one illustrative enbodi nent of

t he sfil aB& Rinbbdivern, H@Qeedaayﬁetlb Qﬂayfbg Rt S RS sd;emsiiebismn Grocess on the
basis gqgea{)an?e\{ Ft‘a:%/eral IBagv rr? ed og tl’?cebrysxg %P 9 %t C emxcaelvdeposmon process,

when, é%étfs er @F ggé paé{%tl?g Wé}%)ecfa{mea @f)%b%rfffrerﬁ ﬁlaﬁf‘i’] é‘.%rg%osmon compared to the metal
layer INWr Inoyahra prdckse smmdgh,c;dgn(ﬁgaqgadvmem¢ @lodribglagspbraiaet due to the electrochemical
deposiﬁb'x{ &f lﬂ@iaelrﬂerg%@le i & &d tfé &6 faﬂreg lij %legzbii ?roua %C%&IQAI ¥&rSurther device

ion .\ t he. el ectr e so utiqn
scting Syl o e bects Aot ibs SeRERlspe i BEPest b O e o the meta
layer J1ft sipse hesg ? feparatfidengbitigirnrocsss mapide pqrfeseq#toniﬁw’émm q@nformzgl and reliable seed
layer MRt hod conprises formng a barrier |ayer over a
surface portion of an opening forned in a dielectric
er. of a seni conductor device by a
d éb 8} etheg Hlugraue abodigisptsslissfeposition e%fae fea‘i ei/er lé?’ f’lS‘r“i‘Fe‘He‘al layer 114 on
the bagiyefithd W@ cliawisal depotidynermbiippt B 8 \wetdescti@diabatk il pdigtiict @ Figures 1c and 14,

may aldd &C\@&ﬁm @&Qalﬁalhgﬁwtﬁ/ a bddGer %&%x’%d bnsthé basis SElotidr tié])oﬁndmgcﬁluqucs such as

e e T K A —

activatgdyten ewamﬂr iﬂéﬂffeﬁeﬁ@elsswabpm mfﬂeﬂSfi @visithe aiscleyqutl | omay then comprise
a respdcfife@Btalyiic BAGalGGlcb@Rpdidind cdidRic AREANRRAN Y enddlod \MeMGer 112.

in which Iike reference nunerals identify |ike

el ements, and in which: Figures la- |Id schematically

SHEW CFls sthe SEpTmb eninahRVids a3 <skArPdolseiifiard fordty ffer@ation of bighly
condudiyé inkigl regioris O SherbasiUdtae fiid RGNBILA GRS b Seefl ildybri iBrdgl on the basis of a wet
chemi@P&Pbittn ﬁ)%ég? Grhlidh iforRFHidsQHEGntduBleRGe JolzrﬁamL}@W a &dgsequent electroplating

accordance with illustrative enbodi nents of the

present invention. Wile the invention is susceptible

to various nodifications and alternative fornmns,

specific enbodi nents thered?2 have been shown by way of

exanple in the drawi ngs and are herein described in

detail. It should be understood, however, that the

description herein of specrfic enbodinents |s not

N a .




devices. -In one illustrative enbodi nent, the netal
regi on 103 may be conprised of copper, silver and the
wo 2éog/o78b€r ei n the netal region 103 nmay be sepPCBUSI0G6/047603
fromthe surrounding dielectric material of the |ayer
102 by a barrier layer 105. The barrier |ayer 105 may
be conprised of any appropriate material, such as
tantalum tantalumnitride, titanium titanium
proceky viHilk Etﬁnmfownﬂ&b@ﬂ)g tﬁd.ki&gi&t 16 Bn &pptopliflay ddipnaRlcdlfi€ olution. In this case, an
in szt:?ﬁr@gegso Is! %v?deﬁ Oﬂp\%{lh p?ﬂ)éheﬂg tsac%teq g&ﬁ%@ provhde the desred bottom-to-top fill

aracteristics w oW n

behaviqz dprisg theglgetgriating ﬁ%‘“ﬁee‘ﬁfﬂg these aﬁ%‘&ﬁéﬁ? é%HS‘a%tﬁHy CPRsHyec Qpring the formation
of a seqatt leg:r i Myreo‘#dn, Stamer ildybrusdyrt@tforwed emihe Gagisegftaswet heical deposition process,

wtnctpl‘?ﬁ)r fhg{ ac §sy§ Eeea- Qéetr@%atglgng Q%Er@cg' n‘ﬂtlangé] fheQlet %ﬁ‘capgepBﬂﬁ)n of the highly

contieRi5yBFal T o oBR| FPE URGEEUIE Torh TRBBF niipnductr devices
Consenipdsdly.tthe desent inverGioBpnablagithe fommoy btiastaligatiens Ede ddteredpogcbsiructures of the 45
nm tdcMdNEBnodant &vhne béyiok&‘ sublst_tmtiSiIBON{tld)ub&mW&Egi avrd pErhﬁlﬁ)ance while using
well-etasﬁgl *it{ﬁr}%a%}atmn ICc)om:%pts Qrg?v;?rg 1h(1:s a}fnllelntlfolrilllsj{x: | S:tr Iev (1):? %{E gnnatlon WlMl a plurality of
mﬂmaéﬁﬁﬁﬂ%ﬁﬁéS%F¥Hmémd&ﬁascene technique as is used in

the formation of netallization |ayers of advanced
S eﬁe%ﬁﬁ“&%%oﬁﬁé’d@cﬁs%loséd&b% Qt‘%ﬁmﬁ%@gbxﬂ? 21 &e mtfaﬁon may be modified and

a5 A PSSR P SRR 6 O 5 i ol T bt o e
teachipgmimesin. | Higr ¢amplet the pRwess eseanit dortht dbever wad bie perfommed inea different order.
FurthdeBifre"RY 1ithi€R 6852 ntoBdAQB R Cetal¥ btgcodsiu{naibhloy d&R LR BGwn, other than as

descri‘) t I't}he tc?a\x/ gt aes:ow rI? %I tgerefo fe e\gide%% {hgt%e nﬁ"é:g{rp r}ﬁbfodlmentg Ifqgclosed above may be

altereé ioF medtﬁeté |334TE'H tsuchs mtxcamg age gﬂnﬁlfieﬁedo pitkip Lﬂaec gop% gxpdo ppmtaof the invention.

Accold@®, tBd @6itdiionl ©ugi Herkih & as kdf Bxth /i tBedamdbabvel ectric | ayer
107, which nay be conprised of any appropriate
material, such as silicon dioxide, silicon nitride, or
any lowk material, such as Si COH, or any other
material, such as appropriate polyners, may be forned
above the first dielectric layer 102, wherein an
openi ng 108, such as a trench or via,.connecting to
the nmetal region 103 is fornmed in the second
dielectric layer 107. As previously explained, in sone
illustrative enbodi ments, the opening 108 may
represent a high aspect ratio opening that is, in at
| east one lateral dinmension, such as a width or a
di aneter, significantly Iess than a depth of the
openi ng 108. Consequently, a lateral dinmension, i.e.,
in Figure la the horizontal extension of the opening
108, may beapproximately 100 nm and significantly
| ess, while a depth of the opening 108 nay be severa
hundred run. It shoul d be appreciated, however, that,
in other illustrative enbodi nents, the opening 108 nay
have ot her di nmensions and the correspondi ng aspect
rati o may be | ess than approximately 5. Mreover, on
exposed surface portions 107A of the dielectric |ayer
107 and within the opening 108, an area 112 of
catalytically activated material is provided. The area
112, which may represent an area of the exposed
surface portions 107A, nay have contained therein, in
one enbodi nent, any catalyst nmaterial that is suitable
for the initiation of a subsequent wet chem ca
deposition of a barrier material. In still other
illustrative enbodi nents, the area 112 may represent a
substantially continuous material |ayer, which nmay be
conpri sed of a suitable conductive material having
characteristics appropriatd3for acting as a barrier
material for a metal, such as copper, silver and the
like, to be filled in the opening 108. In such a
regi ne, the Iayer 112 nay also conprlse a certaln

o T 1 T T T F 1 .




50-900C. Wien the deposition anbient 117 is
established on the basis of a spray process tool, the
waovoresggendi ng el ectrol yte sol uti on may be appPCEUSW0E/M7603

a tenperature at or above a specified process

tenperature so as to initiate material deposition upon

contacting the catalytically activated area 112. In

ot her enbodi nents, the electrolyte solution nay be

supplied by the spray procegsat®l with a tenperature

g.tical tenperature, whereas the substrate

“alqghpergyﬁ{e 101 may be controlled in order to "switch

on or switch off' the deposition process. For exanpl e,

anleleCManyﬂﬁmmohM@e may be appropriately selected in

@Jﬂoéfi‘tm‘é@y mEthaEI li)hgvey Qlﬂdf@neﬁ‘qyyep @f QQQJu@cQMM Reiad 9@0) by applying an

\S/glbatmaems ct;é) ers8ir<1 1?{13(? &S grl;]del})% ?rSerdb el rﬁtrole?sswe{ac Pic?l%e;bosmon process; and
s utstablishing amenyenipdly generted plactsofigid (119) istridgiectyadyte solution (118) while applying
enbodi Mesd Qectbip@ siiBiton ¢ NBYo GdthedRPRE kdid dtalPrI@cess 117
may be configured such that a desired catalytic
material is incorporated into the layer 110, at | east
i nZsur f 4Bt qf(sﬁgn 1-Hathep pompgigngperforing f’e‘ii‘éi‘rlyé‘c ff{igation P’ ocess (116) on
exposadi kurfagy aréad Y 7 A d0safdatt@ngiubse JOBngrionvet pecthmaringCsald electroless wet chemical
mmmggpgﬁk&gon process for filling the opening 108 with a
i ghly conductive netal. For exanple, the electrolyte
solutlon of the anbient 117 nmay conpri se one or nore
of 3.cobalThe methpd/ef claipal. Gdhan ivproprisigi fomine & bpperlayapi{l1@h on a patterned
dielediYmaérial rm?aprﬁmlsﬁwﬁﬁg serraatr?gdard(dano&idtﬂa@?neaaiereaﬁuh idlmteligl (107) and said
n sti er enbodi nents, after the
bmegpaﬁeréhei ogfsa{dﬁ’e'!tﬁm&'lnﬁ r-110 and after any cl eani ng and
dryi ng processes, a further catal ytic activation
pr @acess Thaiyeth®! qielafodB,NBahed toniphisindhAEdrpogdting ayledst dint Of pletinum, palladium,
silver| Jo&yelr Qt% camru-ﬁpgalrcﬁ;aﬁ'leyla%hhv)at ed surface portions for
he subsequent filling in of the conductive netal. As
previously explained with reference to Figure la, when
t h® ar edhd methérhef diried, eberdoeribing dormingm aelytiagver (112) over said barrier
layer PA6Y pri6¥ 10 UM Eing sEi@ MBS Ng processes may al so be
performed to provide the barrier |ayer 110 mrth t he
desired catalytic characteristics. For exanp in one
i | $-ust r A0t pethosas Sl thereig said Brrtierlayprdl 10) Wetrncr‘réyafrfleémless deposition
procesbeposi ted by CvD, ALD or PVD, wherein, as previously
di scussed, the step coverage is |ess critical si nce
t he correspondln |y forned cat al t|c mat eri a
ne&d toT8 F?F‘f‘?f’u?fg Sc BT °t"H'é"Sl5‘5 PPTETnE 3§ dptie) i‘ﬁX‘Y‘r"r?"“"a“"“ process
(116)on [perosqd| st przas (\1@7ﬁéwbéﬁi¢ prstprined diglépgriclypateriakb{d 07) apyier to foar@ing said barrier

layer [{RY) b)emm@ thid Qucﬁex@l:os@g B3¢ TRIOEAY pdz@nt aichhing nﬂlttenl'ﬂG@$i) for initiating

ch may be incorporated into
dqwmmmPﬁ%%“ﬁ%é%?gﬁgn%’ %ﬁ$ﬂ%arr|er | ayer 110. Figure lc

‘schematically shows the sem conductor device 100 in a

f us.t her Thdwamed df RARUMAOhertin rvgid Sia@g@yte |soludune(118) comprises one or more
addmlvés'fmarn%hrng Qd&@@&l biRHor ddrdg i8S RFhG ABUES S asdBY Ea‘;@elécgg field (119).

I's subjected to a wet chem cal deposition ambient

which is configured to enable the deposition of a

hi @hl y - Ghnuetdd of elaimet. dirthescopiprizing redper femphrhatue of said electrolyte solution
(118)1bBiS¥ lalshec @il Blocdsd deﬂgrfnﬂ’ta b¥ SidedidR 6l BEHoStionQPrdteds wiBE RltBer depositing said

m““Zﬁ%ﬂ"ﬂﬁ‘ng&%Tﬁaﬁ %HS%Q e may be contained in the

cal deposition anbient 118
may be provided in the formof an electrolyte solution
appl.i ed The nlelhed X RRSE D, SuhbikidCRiIdOEmpdiaurel @Y rd@bced QRiobyb establishing said

t ess tool, such as a bath reactor,

;mwngng%gggéfg%hﬁfﬁgRgﬁz l'ike. Thereby, the electrol yte
solution of the anbient 118 may conprise a salt of the
netal to be deposited and an appropriate reducing
agent. For exanple, when cdpper is to be deposited, an
appropriate electrolyte solution conmposition may be
used in the formof copper, EDTA, NaOH and HCHO
copper, KNa tartrate NaOH HCHO and t he I|ke

" I o . I 1 " Y e A A ™



openi ng 108, wherein excess material may al so be
deposited on horizontal surface portions of the device
wao@7/omxmwe ng the el ectropl ating regi ne shown i PCHUGL0€047603

Id, the electric field 119 and thus the induced

current 120 may be established on the basis of any

appropriate strategy, such as potentio-static/dynamc

or gal vanostatic/ dynam c deposition techniques.

During the correspondi ng current pul se regine, the

additives contained in the deposition anbient 118 now

or &¥i de TPRECRRTiCREY LoBERBRT BRIERE BT PTBERES F‘S%?gm%‘gaye‘ (107, and the
methbdfualies @rdpmiesan fr om conventi onal and wel | - est abl i shed

el @&infn@ R lb@titr18/eP( 0 @5 @ Surfakdlpdia (107h)skah @pdning (108) formed in the dielectric

enbodi nment te rature of th | ectrol yte

sol utio ayS%(léﬂg %qu%g%.'cah_ osétﬁoatpfoﬁ%fg’subst rate .

t edpminat ayed lay (113} ever wishbewig rsatt 194 A ¥pYShefged! depgritigngprocess; and

el @Ding SiceSRnifOL8) Glith 8d meagl (Me1) tsngtskid seed gdr(dp).at i ng

regime of Figure Id, thereby effectively reducing or

el i m nating agy conf or mal degpsltio behaviqr.so.tpat ocess (116) on

t hd2depder fregef ¥ickis i bLorher CRBLYBRETAM™S 2 SBAY YOI E° W .
said bamder Blyerdl 1) fir atitiatige melgl depositiop durgig i et chemyjigal deposition process for forming
said LBIRR @iyt € of the electrolyte solution and the

substrate 101 may be reduced to approxi mately 400C or

l ess to substantially term nate the el ectrol ess )

depdsi t iTon mthed afclain A3 TeherRifeh PRSP 'PRRTasEE 5 an slfsisglytq fojution (118) used
for fdFRIhg Bd fcd RS (103) bdiPor BRISE Sidodperdined 1682 Baleducegd dnrirk ¥Bing said opening (108).

havi ng a desired surface texture, wherein

contam nation of the seed | ayer i s frequent . .

o CBunt SRS SRSt T AEED AR CTEER el 192 s csablished a
least sangpniafily daxirtel fyrming deid exdd lagx€118b the in situ nature of

the processes for formng the seed | ayer 113 and the

final netal layer 114. In still other enbodinents, the

seed layer 113 may be forned in a separate deposition

process on the basis of the barrier |layer 110, which

may al so be forned on the basis of a wet chem ca

deposi tion process, when, for instance, the seed | ayer

113 may be forned of a different material conposition

conpared to the netal layer 114. In such a process

strategy, significant advantages are neverthel ess

obt ai ned due to the el ectrochem cal deposition of the

barrier layer 110 and the seed |ayer 113, thereby

providing the potential for further device scaling,

whi | e neverthel ess high process flexibility is

acconplished with respect to the formation of the

nmetal layer 114, since here a separate deposition

process may be performed on the highly conformal and

reliable seed layer 113. In still other illustrative

enbodi ments, the deposition of the seed | ayer 113 and

the nmetal |ayer 114 on the basis of the wet chem ca

deposition anbient 118, as descri bed above with

reference to Figures Ic and Id, may al so be used in

conmbination with a barrier |ayer forned on the basis

of other deposition techniques, such as CvD, ALD or

PVD, as is previously explained wwth reference to

Figure la when referring to the catalytically

activated area 112 as a barrier layer. As discussed

above, in these cases, the barrier layer 112 may then

conprise a respective catalytic material or a

corresponding catalytic material may be forned on the

| ayer 112. As a result, the present invention provides

an enhanced technique for the formation of highly

conductive netal regions on the basis of an inlaid

techni que, where a seed | ayér is forned on the basis

of a wet chem cal deposition process, which in one

illustrative enbodi nent is conbined with a subsequent

el ectropl ati ngprocess while continuously exposing the
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