LI D JAN 20)4 A SELECTI VE & DAMAGE FREE Cu CLEANI NG PROCESS FOR PRE—&?@,- i
POST ETCH CVP BACKGROUND OF THE I NVENTION 1. Field of the Inventio AN 2034
present invention relates generally to nmethods for fabricating

m croelectronic layers within mcroelectronic fabrications. Mre
particularly, the. present invention relates to nethods for fabricating
residue free mcroel ectronic structures conprising copper containing

m croel ectronic layers within mcroelectronic fabrications. 2. Description

of the Related Art As dinmensions of mcroel ectronic devices w thin advanced
mi cr oel ect SEREE TIVELR iIAMAGE FRIFCe GIEANBG PROGESSPOR, PRE-DEE PORYE t he

di mensi ons of conductor |layers and_interconnect |ayers which connect and

i nt erconnect those mcroelectroni cEFCHEMP | n particular, dinensions of
conductor |layers and interconnect |ayers which directly contact

m croel ectronic devices have typically decreased the greatest, thus
becom ng the smallest in dinmension of conductor |ayers and interconnect

| ayers within advanced microel ectronic fabrications. Page 1 1 9 JAN 2004
These nost narrow conductor |ayers and interconnect |ayers typically
conprise the first conductor |ayer or interconnect |ayer which contacts a

m croel ectroni ¢ device.. Mst commonly, first conductor |ayers have been
traditionally been formed.from al um numnetal or alum num netal all oys.

Most commonly, first interconnect layers (i.e.: first conductive contact

stud | ayers) are formed sten. As mcroel ectroni c device di nensions
have decreased while si rr:ﬁﬁt(é#g;g‘gm D OF THE INVENTION

1. Field of the Invention

The present invention relates generally to methods for fabricating micrbelectronic
layers within microelectronic fabrications. More particularly, the present invention relates to
methods for fabricating residue free microelectronic structures comprising copper containing

microelectronic layers within microelectronic fabrications.

2. Description of the Related Art

As dimensions of microelectronic dévices within advanced microelectronic
fabrications have continued to decrease, so also have the dimensions of conductor layers and
interconnect layers which connect and interconnect those microelectronic devices. In particuiar;
dimensions of conductor layers and intérconnect layers which directly contact microelectronic

devices have typically decreased the greatest, thus becoming the smallest in dimension of

conductor layers and interconnect layers within advanced microelectronic fabrications,
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nalntalnlng ‘or |ncrea5|ng demands for perfornance of microelectronic4g gan 03
devices, it has becone increasingly inportant for conductor |ayers and -
|nterconnect-layers within mcroelectronic fabrication-, to exhibit a high

| evel of conductivity while sinultaneously show ng Iinited susceptibility

to degradative phenonenon such as el ectromgration. Electromgration is the
physi cal novenment of portions of conductor |ayers and interconnect |ayers

whi ch occurs underThessoneii hirorvs comfictbi lgfere atid igicoftRRSlajers tybRER! comipkik&iR! Y

hi gh cutépnt denS|t|es electromgration may yield the conplete separation

of a por Ftcﬂ?n@f“% ?’)fﬁ"ﬁGhlétemonnwybyerovhlmqnmeraammelecttrdna:ycﬁwmer Riagiting in
an el ectrical | ect ration is nbst common in alumnumnetal and
al um nurm Wé‘foé‘il uﬁtﬁﬁglﬁﬁ Velba?btr%iltmd“ﬁ beeeformerhfsom alumpmmms metdl bhough

el ectro |caII bserved in interconnect |ayers formed of
t ungst enrgld:}llilﬁﬁ&l (E:Ho}né Nio\ép ggfséﬁlt‘?rﬁ‘i“é‘%éﬂﬁfﬁ@@te firstycondudtiye contact

unf ort uqa{dqb%rg)mﬁ%gdyo antially lower than the conductivity of

al um num net-al alumnumnetal alloy interconnect |ayers. In order to

si mul t aneousl y pr ovide the desired. high electrical conductivity and | ow
el ectrom gration susceptibility of conductor layers and interconnect | ayers

wi thin advanced ¥ otigetlentionioniedics ekbrensicatslhﬁwsdecﬁehﬁﬂavhﬂ@&nfuﬁ&%hil?/ evol ved
for use within advanced microelectronic fabrications conductor Tayers and
i nt er cofKERENING PRIgrersiEfemands fooppfrmanse af minrodepsic dewite) it had Beoige Wi | e

copper nd copper nmetal alloys possess the high electrical
conduct F@?%%L‘“éﬁd’“ﬁ%% t% T qonguctag Jayespan Wcoeneébkamswwghlam@nelsumti bility

ot oel SLRERRO BN IRHOE R S RS D bbbk bl g

m croel.ectronic fabri ca ons, and copper
nmetal  alsteyibiligds d&@raﬁﬁfv@ﬂedoﬂ{eﬁorpﬁﬂﬁ WE L0 ronfGlich. &tﬂoﬂnngf{%tgo nnﬁé | ayers

W t hin advanced m croel ectronic fabrications are un ortu entlrely
wi t hout plpﬁsnmll retms:mem dfipertans obcrondmm@xﬂ@ﬁlrmaﬁﬂ&lc@nﬁeethaye&?sa&m%oc&ﬁ Bt i cul ar,

it is kno fLhe art of mcroelectronic fabrication that

con 1ons of high current density. Under extremely high current densities; electromigration may
yield the complete separation of a portion of a conductor layer or an interconnect layer resulting
in an electrical open Electromigration is most common in aluminum metal and alummum metal
alloy conductor Iayers and interconnect layers. Although electromigration is not typically |

observed in interconnect layers formed of tungsten, the conductivity of tungsten interconnect

‘layers is unforturiately typically substantially lower than the condugctivity of aluminum metal or

aluminum metal alloy interconnect layers,

In order to simultaneously provide the .desired high electrical conductivity and low
electromigration susceptibility of conductor fayers and interconnect layers within advanced
microelectronic fabrications, there has recently evolved for use within advanced microelectronic
fabrications conductor layers and interconnéct layers formed of copper metal or copper metal

alloys. While copper metal and copper metal alloys possess the high electrical conductivity and
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copper residues forned incident to fabricating copper containing condlig tdgel 2004
| ayers and copper containing interconnect |ayers are particularly '
undesi rabl e i nsof ar as copper residues efficiently interdiffuse with

adj acent silicon oxide dielectric materials as are conmon within the art of
m croelectronic fabrication to significantly conprom se mcroel ectronic
fabrication performance wthin mcroelectronic fabrications w thin which
arc f or nies dévoeigratympesceptitslitgl desiced Fdr cofidiclti Saybid WA RiferdddBed RRbrs Witnf:or M Ng

m croel ectroni c fabricati ons which enploy copper contai-ni ng conductor

| ayers otdveensgancrodentesinici fatyicatinnsy wethodsahrougly whish copipefethl sfnarca}'agbg mewdl t hi n -

t hose n‘iéf?gel ectronic fabrications copper containing residue |layers, that
the presBiR¥s PARbirmethinjoscogycsen laers apd intengenneestidyetssvithinladvaneedi al s have been
di scl osed. w f of croel ectronic fabrication for formng

hin.the .art m ) _ ) :

mi croel 6CLT 0! nef{cfo?“éga&j%a,tlc’ﬁ? ur QHESEPW?II%PT&EEWFW‘@@‘WHPT@P]G@F cthe ariiof | ayers,
wi thin i erRekestis e8ksqhaby] sakl ons. . For exanpl Ward et al ., .in U S.
Patent No. 5, 70@567%gh&g¥)§cﬁ}ga glgéu% phikeowy ﬁatg‘g?rﬁgfn"ﬁmleﬁﬁr%’&ﬁfahﬁc%ﬁﬂﬁ@éi tion
whi ch meypber residileo ¥emed REIAERTD YibRGath L MG LG LORS
fabricati -ggas_t ructures a_nld mi cr oel ecF?%@%’g%@P@ﬁdgﬁhﬁe%%%ﬁﬂﬁﬁ%ﬂ?n _
ni cr oel eohiaiiiginferdoniectkyas sre puRichBS ul RS lefisofaf 84 SipRel 1%%4815_'% ghydi ng
both inorganic residue |ayers and organic residue |ayers. e basit
stri ppi fgeadfdise pithaiinepnt shgpogsiddedlielaotmmaitsims BAraGQUBRIISWSIOh tHeiapbfof
hydr oxyl am ne P%gce g,and_ amoni um fl uoride, with optional added
di met hy I"UFioelsgyEe fabricationyto saificantfypmpromise mickaelectranic Ratieation Herformandn, 358
and U. S..fat el :00863,.307 di.sclose a chen cal mechani cal polish (CWP)
pl anari 21 @?%E%ougtrg%gfaé”t%@m kit 1“““’ iﬁéﬁoc’?é?f{%%ﬁei%ﬁpif epoplues| yrry
conposition for chem cal nechanical polish (CWP) planarizing copper
cont fai ni ng cond_uct or | ayers Within m cr_oe! ectronic fabrications. . The
cheni cal mechani chlis thod toslards@YoaPbPRAfihg hitGodRiBAE tARKatdAS WHRETGRl
mechani cal polish (C NT) slurry conpositrion - _

copper containing conductor layers or copper containing interconnect layers, without forming

within those microelectronic fabrications copper containing residue layers, that the present

invention is directed.

Various methods and materials have been disclosed within the art of
microelectronic fabrication for forming microelectronic layers, preferably residue free

microelectronic layers, within microelectronic fabrications,

For example, Ward et al., in U.S. Patent No. 5,709,756, discloses a basic stripping
and cleaning composition which may be employed for removing from various microelectronic
fabrication structures and microelectronic fabrication layers within microelectronic fabrications
various types of residué layers, including both inorganic residue layers and organic residue layers.

The basic stripping and cleaning composition comprises an aqueous solution of hydroxylamine
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enpl oy a non-aqueous coordinating solvent and a hal ogen radical produgigngsn 2004
specie. Finally, Omnens et al., in US. Patent No. 5,807,467, discloses an
in-situ method for cleaning a substrate enployed within a mcroel ectronic
fabrication prior to depositing threreupon a conductor |ayer. The in-situ
met hod -conprises an in-situ sputter etch nethod enploying a physical -vapor
deposition (PVD) reactor chanber having forned therein a collimtor, and
wher ei n ahthemawhivimfhtosite, i vaitth@ltidnad @edHiBiBsUloRge VOl t age than the substrate
while sputter etch cleaning the substrate with an ionized inert sputter
gas. Desirable in the art of mcroelectronic fabrication are additional

met hods and material s which may be enployed for fabricating .

m croel ectronic fHotdidHion Sy gt aksiimy.S. SetentNo.tHEROHSR asdplo® PateoriNai ni ng

| ayers wi t ted copper .cantaini resjdue layer formation. It is

t owar ds\gltfiﬁgjﬁ jg) d %@gg&n“g‘qﬁﬁﬁ‘ é‘@f‘ecthﬁ%{?a Pﬂléslhzgﬁg) i Riangtizingstend and aghemistled. Page 4.
1 1Q JAM MR 1B : st object .of r esent

i nventj or?g%gfbg 0 provide gJ%%iﬂ%E%é Fa?gﬁér?lgl ‘Ir:f{gl%lv\a'nc l?ﬁcﬁfpfilam(%%e@@@w‘%i c

fabri catogper oAk CbRiattoP A is Sihthid Ghibtole GRIARY iAo, GAR RGP MRl fo

| ayer. A second object of the present invention is to prowmde acnstnod in

accor d pélish (CN@) planarifingagtied amdfthé RmpiaBHENanit) p6Kkhi(OMP) VARG bRpb i

m croel ectronic structure is forned absent a copper contaihing residue
formed EPPIAY & npeRguesns efordihaingisclvent laed & hdogen radicall pioducin@gacie. t han the
copper containing layer. A third object of the present invention is to
provide a nethod in accord with the first object of the present invention

and the second obhj; of the pre t,.J nventj on, i.ch method is readily
comercially i rrpIqje’{r?rar({;1 t e ?és{éh“laé‘égga‘\KiePﬁﬁ?'t#eé)ogb‘i‘s cHEISEs thia-sisp exsthed for

i nvent i gehnirdghesuBstiate Bﬁﬂyjﬂfeg%tlﬁya o dMcE 3R Babrication prior to depositing threreupon

a conductor layer. The in-situ method comprises an in-situ sputter etch method employing a
physical vapor deposition (PVD) reactor chamber'having formed therein a collimator, and

‘wherein the collimator is held at a higher bias voltage than the substrate while sputter etch

cleaning the substrate with an ionized inert sputter gas. -
Desirable in the art of microelectronic fabrication are additional methods and
materials which may be employed for fabricating microelectronic fabrications having formed

therein copper containing layers with attenuated copper containing residue layer formation.

It is towards the foregoing object that the present invention is directed.
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i nvention a 'rretrho'd for forni ng a copper' containing mcroelectronic 44 Jf‘gl 2004
structure. To practice the nethod of the present invention, there is Tifst
provided a substrate. There is then formed over the .substrate a copper
contai ning mcroel ectronic structure conprising a copper contai ning | ayer
and a non-copper containing |ayer, where the non-copper containing |ayer
has formed thereupon a copper containing residue. Finally, there is then
stripped fromthe non-copper containing |ayer the copper containing
resi due while enploying a stripper conposition conprising a non-aqueous
coordi nating sol vent and a SIEMdYERYrGHTHE INVWENTIONg specie. The present
invention provides a method for formng within a mcroelectronic Page 5 1 9
JAN 2004 fabrication a mcroelectronic structure conprisi ][lg a gopger t
i ni ; - [ tructure is faorned absent a
opper cont ai ni ny RS Bire” PP EaNEhBH-OR iy o PERYGre e el B SrDRIECOENBAI o
; ( Lning laver. The present invention.
Ceal | zou e ARG £ BRPRIccS: HolS b biing S RPBLTRER RS ni ng
| ayer within the mcroelectronic structure a copper containing residue
whi l e enpl oying a stripper conposition conprising a non-agqueous
coor di nating sol vantceaddbrotuftiegeaschiaiehtibn 816 Gidvided nsdiIRs i8 accHREwih §ReNt
inventign is readily commercially inplenmented. The present invention
enpl oys HFshPRIEst O shegisesgptdnypation, abrhley:irmmmrowroniotstm@mgeésmmgbq/aksawal neISy
i onbi.nati on in the art of mcroelectraonic fabrication. Since
Tt o by FRPARE tSRBS GrpPOhPare TG o TS mitreeivent Sy e
' I.'&;plé {Eaike Lgation, rather than the exi stence of indi vi dua .
nmatcre?ieaﬁs‘, 'mng%ﬁlg%){a&’%ga'st in part provides the present i nvention, rat hteL
he exi stence of materials which provides the present invention, the
tprgge;t ei -ncenti on is readily comrercially inplemented. BRI EF DESCRI PTION OF
THE DRAW NGS The Alfiieicdbfict 588 pressit AREhRAYABIAIES Phethd@inlcEsaWim (vent i on
are under st ood _
first object of the present invention and the second object of the present invention, which method

is readily commercially implemented.

In accord with the objects of the present invention, there is provided by the present
invention a method for forming a copper contaim'ng microelectronic structure, To pract.ice the
method of the present ihvention, there is first provided a substrate. There is then formed over the
substrate a copper containing microelectronic structure comprising a copper containing layer and

& non-copper containing layer, where the non-copper containing layer has formed thereupon a
copper containing residue. Finally, there is then stripped from the non-copper containing layer the
copper containing residue while employing a stripper composition comprising a non-aqueous

coordinating solvent and a halogen radical .producing specie. -

The present invention provides a method for forming within a microelectronic
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wi thid the context of the Description of the Preferred Enbodi nents, a$ &t 200
forth below. The Description of the Preferred Enbodi nents is ‘understood
within the context of the acconpanying draw ngs, which forma nateri al .
part of this disclosure, wherein: Fig. 1, Fig. 2, Fig. 3, Fig. 4 and Fig. 5
show a series of schematic cross-sectional diagrans illustrating the- '
results of progressive stages in formng a mcroelectronic fabrication

havi ng fabricativntaheiceielectaonic srotirecdnm@Ring aTbpee bortdnin@yBg whaedRd therein a
copper containing Page 6 1 9 JAN 2004 conductor layer in accord with a

pr ef er r BETRelest@nivsuCHfe it fremedahsematcopper entthicing résidye fmefFupon &porfbgof 8,

Fig. 9, Fingl. ljg Fi.g. 11, Fig. 12, Fig. 13 and Fig. 14 show a series of
schemat e TUFIPEIECEQIE StRITHIe efharthammibe PoRRgs eqniaining)laydre The presens invéntioor mi ng a

m cr oel Fe%ﬁregrajlecf . f albri atti on, hayi formed therein,a mcroel ectronic

st r uct uFR A IGTgrBEE- SISt P SHIRRIng J0x3 3 QT CoPRERR9ATaINNgEYEF Hithig thonduct or

| ayers | -\ r . preferr enbodi nent. of the present '

i nvent i i(IJIEH %@C%Icgﬁ%ﬂ%%ﬁ %CQM@E%F@W ﬁ’ﬁtélpﬂ?r&’@ﬁf’gﬁl%enti on
provi deﬁonﬁ}arﬁﬁ_ﬁgh&i’énia@ﬁe&u@l’cmrﬁﬁaﬂﬂgtsalv@ntaanﬂ‘a%Elggéneﬁ&ifz'gfﬂk&duciﬁlggélécféat 'on a

m croel ectronic structure conprising a coppel containing er, where the
m croel ectronic structure is formed absent a copper containing residue

| ayer formed upon a portion of the microelectronic structure other than

t he copper cont ai'fieRgeseayentioia readissemmertipliyenpleorntedaThe pesdnh@vémivegoi Ng
obj ect -. trippi from a pon-copper containi.ng |ayer wthin the

mcr 0@%&@%&? %g%ﬁ%ﬁéfﬁﬁegergﬂ%@% B‘t‘?d‘ﬁ’f BORTSAGY redingly employed imgembisations| oyi ng
a stripp JolohQ.: i:S] Ng: 4. hon- aguepus coordi nat i olvent and a
hal ogen Tadtcal haduel hg Spaor e L K NI BomeaHon AT el s ey ed i n
for m ngisa withr et oRRkféHi¢ fabflatidh iither than the existence of individual materials, which at

least in part provides the present invention, rather than the existence of materials which provides

the present invention, the present invention is readily commercially implemented.

. BRIEF DESCRIPTION OF THE DRAWINGS

The objects, features and advantages of the present invention are understood
. within the context of the Description of the Preferred Embodiments, as set forth below. The
Description of the Preferred Embodiments is understood within the context of the accompanying

drawings, which form a material part of this disclosure, wherein:

Fig. 1, Fig. 2, Fig. 3, Fig. 4 and Fig. 5 show a series of schematic cross-sectional
diagrams illustrating the results of progressive stages in forming a microelectronic fabrication

having formed therein a microelectronic structure having formed therein a copper containing
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conprising & copper containing layer, where the microel ectronic structiuy g 204
is formed absent a copper containing residue fornmed upon a portion of the

m croel ectronic structure other than the copper containing layer within a

m croel ectronic fabrication selected fromthe group including but not-

limted to integrated circuit mcroelectronic fabrications, ceramc
substrate mcroelectronic Page 7 1 9 JAN 2004 fabrications, solar cell

opt oel eCPRBIGIE lavpTingesasd with aipeeféradst dndtmtlinems of thepeeint inv@gen.ar r ay

optoel ectronic mcroelectronic fabrications and display inmage array

opt oel ectronic mcroel ectronic fabrications. Although the preferred

enbodi nent of thegpr LNV iqn_jl rates the present invention

wi thin the cont ex?ﬁbiﬁﬁ!hg i%t‘%g’pﬁl& H@?ﬂﬁ-éﬁrﬁ‘&dzr@gi uand | Big ditshew 2 east

in part g§g i e el ectri Gl rs.within mcroelectronic .

fabricati oeﬁg,r sc{ﬁﬁ%&%ﬁ’%@%ﬁt@ Ctg)ﬁr}@euﬁaﬁ&%}rlls 1%%5;?:35@%2% mgﬁ%}m&ogggw L HRHIECr om
ni cr oel éticainhaliay &rfed MHeteitd el : L of gel.ect roni |
conductor | ayers, %/n croel ec%ﬁ?:{:&gecﬁr?@%ﬁﬂ(ﬁ%dgatl%?g‘fu%%wégdgﬁgelr[rliacl?agequct ronic
di el ect rompet aytaising caplpetor lagers i dobdty WidiSih A4Emh@ Y Sred Rob BN QW tO Fi g.

1 to Fig. 5 . there is shown a series of schematic cross-. sectional diagrans
i |1 ustrBIS§IMVR-IoNesul ts. of forming within a nicroelectronic fabrication in
accord with a preferred enbodi nrent of the present invention a

m croel ectronic structure conprising a copper containing conductor |ayer.
Shown in Fig. 1 is a schematic cross-sectional diagramof the

m croelectronic fabrication at an early stage in its fabrication in accord
w th the preferredprgeiggt _ i i own in Fig. | is
a first copper cont g;igni nngﬁngFg@?%@grﬁﬁﬁph "ttﬁ@Nfﬁlst copper
contai ni ng conductor |ayer 12 has forned thereupon a bl anket first barrier

| ayer 14, which .in turn has formed thereupon a bl anket first passivation
dielectric |ayer The presprit dtventipont providdsasmethod for forming within a microelectronic

fabrication a microelectronic structure comprising a copper containing layer, where the
microelectronic structure.i;s formed absent a copper cohtaining residue layer formed upon a
portion of the microelectronic structure other than the copper containing layer. The present
invention realizes the foregoing object by Stripp-ing from a non-copper cont_éining layer within the
microelectronic structure a copper containing residue layer, while employing a stripper |

< COmpOsItion comprising a non-aqueous coordinating solvent and a halogen radical producing

specie.

The present invention may be employed in forming a microelectronic structure
comprising a copper containing layer, where the microelectronic structure is formed absent a
copper containing residue formed upon a portion of the microelectronic structure other than the
copper containing layer within a microelectronic fabrication selected from fhe group including but

not limited to integrated circuit microelectronic fabrications, ceramic substrate microelectronic
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formed thereupon a bl anket etch stop | ayer 18, which in turn has forﬁéﬁJAN?m%
t hereupon a bl anket second passivation dielectric layer 20, which in turn
finally has fornmed thereupon a pair of patterned photoresist |ayers 22a
and 22b. Wthin the preferred enbodi nent of the present invention, each of
the foregoing first copper containing conductor |ayer 12, blanket first
barrier Page 8 19 JAN 2004 | ayer. 14, bl anket first passivation dielectric

| ayer 1dabrightionkatolas telhogeadystroaly ericrd@ectivnirfkieicatia (askor Rageiaway i on
dielectric |ayer 20 and pair of patterned photoresist |layers 22a and 22b
may be. P&M‘ﬂ?&% MpMiseakestiapic fihtications andedispldydimsgeamTagoptoetenirenit inbvhedlectroniche

art of 'bc.r gel ectronic fabrication. Simlarly, although not specifically

i 11 ustrat @G48 hi n the schematic cross-sectional di agramof Fig. 1, the
series of foregoing layers is typically and preferably formed upon or over
a substrate, where the substrate nay be enployed within a mcroelectronic

fabrication sel echArRbugh HRPrERRedEMAihdde bEEE ﬁ%s&ﬁj Envgﬁ}onliflﬂr%tgg trhtgt%éesent

integrated circuit mcroelectonic fabricatio ceramc’ su

m cr oel éuemtivnivithiathe combitofistippiag aspreetdntHREORLBEE RRRE & lQ&stng)% @fdlf ONi C
fabrications, sensor image array optoelectronic mcroelectonic

f abri capissivatioardieletittiplagars withig eniamelegtronjt faigrlcatidris ot prebenb irvemidnans-be Yet
simlarly, although also not specifically illustrated within thé schematic
Cross- PYSHar stepripg Aamaticeelgetronic leyeehingudingbitmat kmitatoaningoeleateonit
substragoendglton as enpl Oéed.wi thin a mcroelectronic fabrication, or in
the al t SFINEYTPYEY ST HECIOEgrs semicanducionlaessend mucreelpetanis dieleptric lays$ oy ed

within the.nicraelechiong. fabrication, where the substrate has forned
t her eupoér]\ﬁgn [ or %e%e@ﬁe)é(}\%"eer‘;{ and thus incorporated therein, any of several

additional m-croelectronic |ayers as are commonly enployed within the

m croel ectronic fabrication within which is enployed the substrate.
Simlarly wth tHRefettseovaterigt kel Hig. 5% trhe iaddivin Daaks o Shaflieetdsqni ¢ | ayers
may i ndependently be formed of microelectronic materials including but not
i m t e dagrahetlpsteiing the results of forming within a microelectronic fabrication in accord |

with a preferred embodiment of the present invention a microelectronic structure comprising a
copper containing conductor layer. Shlpwn in Fig. 1 is a schematic cross-sectional diagram of the

microelectronic fabrication at an early stage in its fabrication in accord with the preférred

embodiment of the present invention. -

Shown in Fig. 1 is a first copper containing conductor layer 12, where the ﬁrsf
copper containing conductor layer 12 has formed thereupon a blanket first barrier layer 14, which.
in turn has formed thereupon a blanket first passivation dielectric layer 16, which in turn has
formed thereupon a blanket etch stop layer 18, which in turn has formed thereupon a blanket
second passivation dielectric layer 20, which in turn ﬁnaHy has formed thereupon a pair of
patterned photoresist layers 22a and 22b. Within the preferred embodiment of the present

invention, each of the foregoing first copper containing conductor layer 12, blanket first barrier
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L - N SO0
conduc’[ or materials, mcroelectronic sem conductor materials and 33 ‘]AN Sl
m croel ectronic di eI ectric materials. Still yet simlarly, although also
not specifically illustrated within the schematic cross-sectional diagram .
of Fig. 1, the substrate, particularly but not exclusively when the
substrate Page 9 1 9.JAN 2004 conprises a seniconductor substrate enpl oyed
within a sem-conductor integrated circuit mcroelectronic fabrication, has
formed tlpxer éff.rblankel fisst pabevatiop dielectria tayert 6, Blahiee och Stop g6k 1d) ﬁraﬁkéa secoBdY of
several mgcr oelg lfgr oni c devices as are conventional within the -
ni cr oel FEETGHPR e Bﬁ“icéaé{tei Hhand\pair 19f pattgmiedphpiresisplapare2atdnd 28bibay bat@me®uch
m croel ect p oni c egg % include, byt are not limted to, resistors,
transi st Y"t%“a R Sérlﬁ mé‘%f‘\ééléfii Y Sonvgpignabin theearpofanieroelectranibbiication. of t he
pr esent inventl on with respect to the first copper containi ng conductor
| ayer 12, although the first copper containing conductor |ayer 12 may be

formed enpl oyi ng Bﬁhmﬂgﬂsalthafgﬁ%t %cxﬁls‘éﬂyrl% dibdiRd e SF%{%WC%?‘?'SF'\S/ 101(;% q

deposition (CvD) nmethods, physical vapor ep03| tion

el ectr ociiagmncaﬂFlgmllathersgmmif fereigoing lagers is kypicallP MESrefeRBl 3 ed %GR BEMGE 9T
| ayer 12 is-typically and preferably fornmed enploying a ph ysrpca vapor

deposi t iSeftstrato\imers Btstistiatemaysticrengblayed ivithinanvienelcowalic fbridafien sildctédlifrom
m cr oel tronl C %abﬁl cat on Typi cal |y and preferably, the first copper
cont ai ni HHAERBE Dytaps mli‘id todntegrated gireuit microelectoricdalsicatiorsr@mnmabout 2000

to abou i f i rst copper, containin conduct or

| ayer |EUb%ggtg?T %?%gcg{@%;faﬁ cafions %Cﬁ‘!;OIEBﬂ%@tllampraylé@row ﬁagmmpm h of from
about OghséQ M,(_‘L P Wetefe]ako and ferably, the first copper .
cont ai ni ngS] conduct or P%yﬂglr CTOJ%ICgArn?Fg%E%ﬁa g’rsﬁ‘éhiméﬁﬁﬁ’éi‘ Wthin the
pr ef er r eptoclehingicetricaténst he pr esent invention W|th respect to the bl anket

first barrier layer 14 and the bl anket etch stop |layer 18, although it is
known in the art of : ' _

Yet similarly, although also not specifically illustrated within the schematic cross-
sectional diagram of Fig. 1, such a substrate may comprise a substrate alone as employed within a
microelectronic fabﬁéatioh, or in the alternative, the substrate may comprise the substrate as
employed within the microelectronic fabriéaﬁon, where the substraté has formed thereupon and/or
thereover, and thus incorporated therein, any of several additio_nal microelectronic Iayers as are
commonly employed within the microelectronic fabrication within which is employed the
substrate. Similarly with the substrate itself, such additional microelectronic layers may
independently be formed of microelectronic materials including but not limited to microelectronic

conductor materials, microelectronic semiconductor materials and microelectronic dielectric

materials.

Still yet similarly, although also not specifically illustrated within the schematic

cross-sectional diagram of Fig. 1, the substrate, particularly but not exclusively when the substrate
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m cro€l ectronic fabrication that barrier layers and etch stop |ayers hlyJAse2i0t
fornmed enpl oying nethods including but not limted to chem cal vapor '
deposition (CVD) nethods, plasm enhanced chem cal . vapor deposition
(PECVD) met hods and physical vapor deposition (PVD) sputtering nethods to .
formbarrier layers of barrier materials including but not limted to
conductor barrier materials, sem conductor barrier materials rand

di el ect comptiws & isenicomdueror atbstrd emplogdll witieRa kayiesFudbr MrgitdHbirky® JAN 2001,
etch - "stop materials including but not limted to conductor etch stop -
nat er i almgsrogestianirfdbridation, dechrmedperaintand/oathsrcapsh, didthecintdrportieahatinp
materials, for the preferred enbodi nent of the present invention, the

bl anket 2By ¢lsevesgmicioelertagniq devipenschre eravitioniletithet thi midrogledtmyiefabiBatione
typically,and.preferably forned o silicon nitride dielectric barrier

ot er + aP AR O e pRed i ety Spdctierackaien dateshmannebta PUEBa% t od

enpl oyi pg; I [ 1 apor deposition (PECVD) nethod,

wher e: ?%tg%ﬁé?%@ﬁﬁgﬁggﬁg’tﬁ %r??ﬁugéapg%@ésr 14 so forned inpedes :
interdiffusion of the first copper containing conductor |ayer 12 with the
bl anket first passivation dielectric |ayer 16 when the bl anket first

passi vation di el elithinahd pryRrred Bmbsiithett GEthe Pesthit Ghvefidn With RSkt @Bl the AEN as
but not limted to undoped silicon oxide dielectric materials, fluorine -
doped sFeRPELPNERMIERCRlidatteciaydrd2, althvenhi thé Srsaomppeerataididgyconthadtdr layepigani ¢ and
organic_|l o ctric constant dielectric materials fornmed upon the

iel
bl anket ™Y tgv%g’lﬂl’)‘a‘f FPRIPYING (PE 0%4*31015%8 us yoot yaitqd ta shespicad vapprslepgsitioaf6VD) 8,
whi ch i 5. ' | Wi i -he erred enbadi nent .of the present
vent | BarOR, pRATL Mobhu Dol BT FIGRAs S s oehorolalfe BeBaft e s

i nvention, as an S

sel ect i yab¥ @heitinOcdnlsct 1 - SEG i ' i el ectric |ayer 20
with res@gcrt to tﬁr%c bl angﬂet%% ?% és?%(g@ F@@?‘%"xﬁ’@ﬂ @&e%fteﬁ?p ?X‘%@%Phyf’éa

Typi cal vapoadepopitied @rab) sputt@aLindhod 3¢ RInddHiBhal fid 118 rtRR SRy 14 and
the bl anket etch stop layer 18 is formed to a thickness of from about 500
t o aboufabieton. ahypcallpaed preferahiynthe iest pogdee coreaniegbatiusnlayef 1 i rRE@ &N

i nventi nvm'tht[espect to the :
thickness of from about 2000 to about 20000 angstroms and, if the first copper containing

conductor layer is a patterned copper Containing conductor layer, a linéwidth of from about 0.1 to
about 100 microns. Typically and preferably, the first copper containing conductor layér 12 is

- formed of 100 percent copper.

Within the preferred embodiment of the present invention with respect to the
blanket first barrier layer 14 and the blanket etch stop layer 18, although it is known in the art of
microelectronic fabrication that barrier layers and etch stop layers may be formed employing |
methods including but not limited to chemical vapor deposition (CVD) methods, plaéma enhanced
chemical vapor deposition (PECVD) methods and physical vapor deposition (PVD) sputtering
methods to form barrier layers of barrier materials including but not limited to conductor barrier

materials, semiconductor barrier materials and dielectric barrier materials and etch stop layers of
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bl anket first passivation dielectric |layer 16 and the bl anket second 19 JAN 2004
passivation dielectric layer'20, the blanket first passivation dielectric

| ayer 16 and the bl anket second passivation dielectric layer. 20 are, as
suggest ed above, typically and preferably forned of a dielectric material
selected from the group including but not limted to undoped silicon oxide
dielectric materials, fluorine doped silicon oxide dielectric materials,

and genetdhl $tgp oRteeinls inchaiggbicna lichited gREinGudt@vérsl bLaktkhifls, SORSL@btor etch
dielectric materials which may be deposited enploying a nmethod seﬁected
f r om t hé&tagrerigrialy and|diglctris el stopomateiials, fardhe prefehedrembddinierp OF thHd@p@satt | on

(CvD) net hods, .pl.as nhanced chem cal Page I 1 19 JAN 200 vapor :
deposi t ?Wﬁ“?%@@ﬂ%?ﬂﬂgétﬁ%ﬁ&’é@%ﬁwi 14and w&éﬁnﬁmﬁmﬁ layer ( PuiB)tymicailytaed i ng

met hods i n-on.methods.. . Typi cal .and preferably, -each of the blanket
first pggeg%\a}%{f Rishie 0t %@‘t" i“&“?%‘&@?c%Lg’r&?fdﬂ%tﬁf@?Blp%&l&onsléaémelp@tgs etght i on
di el ect g4 t t hi ckness of from about 2000 to about
20000 angelvius! feFosted Bl RS o P iier Ppte ep e an BB

. . | ool att eC d
enpl oyi REthddPEGIH 1) 80 BRALS dr¢ Bﬁﬁbﬂéyer‘i?@%?or?lﬁ% eﬁésqgttel(cﬁﬁl%ﬁ%qu%j%?t{ h

Finally, within the preferred enbodien resent 1 nve

respect cepper tdngigiag cordficipalayeeDedthnhObIRsIREHSE pdsdVaics d%?e@tr%’]%eg fé)wh&{‘e pair
of patterned photoresist |ayers 22a and 22b may be forne mpl oyi ng
phot or ediedlankeitisstipgssivation diclectiohyeritiinfimined of didlectdd hatefialfliueh @Eb@Glok ONi C

fabricatjon,, including but. .nat linited to photoresist materials selected
fromt h%’a&“?egdetr?élflg?pegrsg‘g?)‘éo’ii‘?e ‘ﬁﬂ L3¢ meferpls, fvedns dapsd sifiean akidegliddertrioot | nited

t 0 posi fhhMEaP R QB8 rd and negative . photoresjst. materials.
Typi cal Iy and- pref. grag"bli)%}?&ng)é%ﬁicgdﬁ%f}gﬁa%? dielegtic cﬁ%‘éa“bg"-‘f??’ﬁc akisn t he.
pai 1 of fopraéd @Jonase BRMNOREEbMer LAYETS 292R I3, §or fied (Lo, a I hi ckness
of fromabout 4000 to about %0 00 ér?g%?zl)g%go.&égtfée@ﬁtﬂ)ggﬁecg\&%t ?fﬁ"ﬁ%‘ 5 2,
ther e i eptiohadwrithin the peafiated enbbdiasniserehd Hasht B AEbA N ervkd As%%(&tshgﬂa%ége '
results of further processing of the mcroelectronic fabrication Wwhose
schenmtyider circumstances when.selectlvely etching the blanket second passivation dielectric layer 20

with respect to the blanket first passivation dielectric layer 16. Typically and preferably, each of

the blanket first barrier layer 14 and the blanket etch stop layer 18 is formed to a thickness of

from about 500 to about 5000 angstroms.'

Within the preferred embodiment of the presént invention with respect to the
blanket first passivation dielectric layer 16 and the blanket second passivation dieléctric layer 20,
the blanket first paséivation dielectric layer 16 and the blanket second passivation dielectric layer
20 are, as suggested above, typically and preferably formed of a dielectric material selected from
the group including but not limited to undoped silicon oxide dielectric materials, fluorine doped
silicon oxide dielectric materials, and generally other inorganic and organic low dielectric constant
dielectric materials which may be deposited employing a method selected from the group

including but not limited to chemical vapor deposition (CVD) methods, plasma enhanced chemical
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cross-sectional diagramis illustrated in Fig. 1. Shown in Fig. 2 i s74 JAN 2004
schemati c cross-sectional diagramof a mcroelectronic fabrication '

ot herwi se equivalent to the mcroelectronic fabrication whose schematic
cross- sectional diagramis illustrated within Fig. 1, but wherein the

bl anket second passivation dielectric |ayer 20, the blanket etch stop |ayer
18 and the bl anket first passivation dielectric |ayer 16 have been

sequent i ¥Aoy degpesitien (REC VIihinetbodurphwicaingpordepesittdngP DY sipitefitg 8ihsls drayer s

22a and 22b as aﬁg gah,?t oraﬁsi st etch mask |ayer and in conjunction with a -
first et HFAYMSTQd el yrically gnd pseferablypeagh ofi the binokey first padevjticacticlestpriagtr g pai r -
of patte sivation.dielectric |l ayers 20a and 20b, a.

cor r espondi ﬁ%&%%éa%P ?ecoﬁé%aas§1¥aé}oﬂgiﬁﬁjeé’f"t°ﬁay§f g?)‘slf%%@[i do 3 Buckerg of Bpmakeut:2000
cor r espogpd; ' nee. £ir . ivati.on diel ectric |ayers 16a

and 160 o 10200 a8 EEEARtceh bRl gRRR Silechorted Smblhtine §HBEH bl .

t he bl arﬁqﬁhn&eemdc@a@ﬁjrugﬁdsﬁi@n@p@@@g}ﬁl'bﬁloa_ayer 20, the bl anket etch stop
| ayer 18 and the blanket first passivation dielectric |ayer 16 are

sequentially etched to formthe corresponding patterned second passivation
dielectric layers 20a and 20b, the corresponding patterned etch stop |ayers
18a and 18b and t Aénaliprwitkispibe diefigredatibediment df itiegiresemsaenabd AN tisPdcPed riC

| ayers tha and, 16b %lnll_ll e enploying the first etching plasma 24 which
enpl oys AnPAE Pafermgd Rqteresisdaverssita ang 33hy theivair ef pasterred piraoessistlager§ 22xm whi ch

is for - n ' ivation dielectric l.ayer 20, the bl anket
etch s?gagdﬁg@glr% %%gﬁgfgrﬁéoﬁpgﬁioz?mwt%e %PVéPPW‘IQF%/aéWéB? pitef | ayer 16.

W t hi n. tofieroelRéRdrd fa8:5k ﬁap@_@hmﬁ%t, U8 RS SR LRvent ]l on wher e the
bl anket first passivation die cbt"?%%t"“ Ser _‘ré“éﬁg"?aﬁeé‘a 1S ﬁ%&?ﬁg@gé%d o

assi vatgememalgir@lpe of phatordeslytenat@fiisah@udiydi - r : of a
passi valgemsnalgir@lps of phatodeslsteiiatetfdisah@udidhe abd I}fm?e:aq%PESsgﬁ\% L@Q%‘o\é?lgt%%gﬂa}asd

dielectric material selected fromthe group includin to

undoped 284 egative Rhotefesist diatdriatst Mypicatiytoad pakaablf, lebkshr hBeor&bQP BerSidaios 0, OXi de
di el ectri.c. rTFt er.i aflcps and general ly inorganic and organic |ow dielectric
const ant"m%i“et B RYIF Plpatigned phataresistleyersA2a b2 iafieed fd 7 tickbess of fomlabyar 14

and 4000 to about 20000 angstroms.

Referring now to Fig. 2, there is shown a schematic cross-sectional diagfam
~ illustrating the results of further processing of the microelectronic fabrication whose schematic

cross-sectional diagram is illustrated in Fig. 1.

Shown in Fig. 2 is a schematic cross-sectional diagram of a microelectronic
fabrication otherwise equivalent io the microelectronic fabn'cati.on whose schematic cross-
sectional diagram is illustrated within Fig. 1, but wherein the blanket second passivation dielectric
layer 20, the blanket etch stop layer 18 and the blanket first passivation dielectric layer 16 have
been sequentially patterned, while employing the patterned photoresist layers 22a and 22b as a

photoresist etch mask layer and in conjunction with a first etching plasma 24, to form a
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the bl'anket ‘etch stop layer 18 are each fornmed of a silicon nitride T3 Jay 2054
dielectric material, the first etching plasma 24 typically and preferably
enpl oys an etchant gas conposition which upon plasnma activation fornms an
active fluorine containing etchant species. Mre typically and preferably,

t he etchant -gas conposition which upon plasnma activation fornms the active
fluorine containing etchant species conprises at |east one of a :
per f | uor esEaspadingfpaef pajteaipd secofd passivation didletric layets 20ahyd 206, laudreganday of

up to abouyt 4 carbon atons, in conjunction with an optional sputter gas
conponenPaLefpatsmegeteh stap layers dBaandgish anda peryespanding i abpateanmddiravi de a
stabilized.first

4 . .etchin as 24 . Mpst typically and preferably wthin
the prefRPrgHon r‘i’f)e!)e&h?g?ﬁe%o%alaﬂ‘g?ﬂ} whighn the W@ﬁ@ﬁeéﬁgnet%‘éa 53-r Lypicallg pichg
pl asma yyanl] -copposi. tion,conpr.i §i ng carbon
ety ar1 B e A e R e Fr 2l AR e B R Rop oo i
et chi ng thbelakiten At hassionRRdidhReR ¥Rk 16 DreQbfleBSHT %*ép? the ol anket
etch stop-layer 18 and the bl ankyg{r f ?rrest(ﬁ%gtg%ip\%/%&%ﬁ | eﬁi&?fnr.r?s@of“ﬁ r 16
to for mpatternedsecesppaseiivaiipn dipfdctrizrinees 208 @ANLOLD B ToMadpbMInglhAlBtk et sty er s
20a and 20b, the corresponding patterned etch stop layers 18a and 18b and
the cor ridgpolitiaag IBaeddheeerresponsingpattenedfitstynssivatibe dielecteic laysrisa A6R16nd 16b
over an i.ght jnch E%%netgﬁ SLbet rate, the first etching plasma 24 also
]Eypi cay"@“ YOP g‘ﬁél?n ftyet Or;ﬁi’ as@#@%ﬁ’}g‘;}l epjoya ap @ab&ﬂgga&ﬁmmpbshmpr essure o;
rom a . out . orr; a source radi o _frequency power o
from ab%épmgaée %(gthgbd% ”%3@(91 &h‘f’é is fogmeg t'%"&a?‘"gét seeRndParsiator dielpctsr layes. 56
MHZ; ( 3)202¢he Yhisike: 318 <f F 8 LRLAbouL 20 Lo about 300, degrees |
centigrade; (4) a  carbor tet %@P%@r&% l{igﬁgfsﬁ%ﬂﬂ?“%f’g dﬁcﬁgﬁeagguﬁfﬁg‘tf € about
200 st anpdeerskdombodinganss tHebREcht MOEntidh WHbR: (1 ﬁf‘egmn cet(ff akibh Bt hane
flowrate of fromabout 1 to about 200 st a(ngar -cu%ti cgtgg%s%‘{ahéljtl E(gl(rgiégtwger
m nut e ({avetH) andhelblaniet saqomt mposivdtion victeatirie 1a3%r 10 RETRRAI and)RefeRbBIOMEq1000
st andard chi c . centj Eers per mnute gsccn). :
of a diciectric material selected from the group including but not limited to undoped silicon oxide
dielectric materials, fluorine doped silicon oxide dielectric materials, and generally inorganic and
organic low dielectric constant dielectric materials; and (2) the blanket first barrier layer 14 and
.the blanket etch stop layer 18 are each formed of a silicon nitride die]ectric-mate:iai, the first
etching plasma 24 typically and preferably employs an etchant gas composition which upon
- plasma activation forms an active fluorine containing etchant species. More typically and

preferably, the etchant gas composition which upon plasma activation forms the active fluorine
-containing etchant species comprises at least one of a perfluorocarbon of up to about 6 carbon
atoms and a hydrofluorocarbon of up to about 4 carbon atoms, in conjunction with an optionall
sputter gas component and an optional diluent gas as may be desirable to provide a stabilized first
etching plasma 24. Most typiéally and preferably within the preferred embodiment of the present

invention, the first etching plasma 24 employs an etchant gas composition comprising carbon

tetrafluoride, trifluoromethane and argon.
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Referting nowto Fig. 3, there is shown a schematic cross-sectional dia ram
illustrating the results of further processing of the mcroelectronic JAN- 2004
fabrication whose schematic cross-sectional diagramis illustrated in Fig.

2. Shown in Fig, 3 is a schematic cross-sectional diagramof a -

m croel ectronic fabrication otherw se equivalent to the mcroel ectronic
fabrication whose schematic cross- sectional diagramis illustrated in Fig.

2, but wherein t heWben atclihg ihp padkét seovni g@si}midﬁ dflecBRIAYRY D6 dhe HIZAQNECh
passivation dielectric |ayers 20a and 20b the correspondi ng pair o

pat t er nedop aerolSeanddhe blanket frsmasivation Aitectridildybi 16 tofernphekefréspen@npodi ment

of the present invgnti on, the pair of patterned photoresist |ayers 22a and
22b may DACEISHSEIORE PRispaiemdclpranic lapers Bea andi2@bdheemmspbnditigpartaned etch stop
passi vat er. Qa,and 20b tg formfrgomthe mcroel ectronic fabrication
whose s%ﬁe?rg%y%nd?rgg gud %3 &P Fﬁﬁqﬁ?‘g‘&ﬁ RRjtese fisst pasiyatton sielegtriqiaysryyl 6aand Hgb

m cr oel e bighifi H L al4. schenat i
Cross-s eﬁeif %al htgiﬁggdrlgﬁét?%ﬂsj ﬁi ?lreg? %&téﬁﬁgé}%@g ‘gjt\l\%%? %gwg@ﬁ%?ﬂr?éramy also
phot or esémglowt (1) ppeaetpr chahled gresise 8f ok Abdut 697Y Sk @Wmﬁo?r 1% RlifceOf

m croel ectronic fabrication and appropriate to the mcroe t'ronic

fabri catiedin fisguensy sotvenifion adoos300se abbIabo Hamoi aRbirse Hdld Biduaigdbei N Fi 9.
2, such _photoresist stripping nethods including but not limted'to wet
cheni cal Lptotbide §)srsubstratesempryatupesetifoats sbout §0 ol shewie0p kiegreescintigradd; (4)api Ng

met hods and r.egat e. photoresi st stri ppi ng net hods enpl oyi ng wet chem cal
phot or estst" 3%%%%?#&%‘{#%@%@% ¥ i pboyh00sandendsybis lcefstgnﬁtqa‘ﬁ)bcrgninute

t hods.¢ L Dep. [ 4 ' h h iC. )
T oss SACTRaY ¢ B nb iy e o R, 203Kt Sof iR e rsimsiarng of
Che L@ : . . ' : | di
P e R e R e R e
di agr amceitingeters perasinet@t(scomi).c

Referring now to Fig. 3, there is shown a schematic cross-sectional diagram
lustrating the results of further processing of the microelectronic fabrication whose schematic

cross-sectional diagram is illustrated in Fig 2.

Shown in Fig. 3 is a schematic cross-sectional diagram of a microelectronic
fabrication otherwise equivalent to the microelectronic fabrication whose schematic cross-
sectional diagram is illustrated in Fig. 2, but wherein there is stripped from the pair of patterned
second passivation dielectric layers 20a and 20b the corresponding pair of patterned photoresist
layers 22a and 22b, Within the preferred embodiment of the present invention, the pair of |
patterned photoresist layers 22a and 22b rhay be stripped from the pair of patterned second
dielectric passivation layers 20a and 20b to form from the micfoeiectronic fabrication whose

schematic cross-sectional diagram is illustrated in Fig. 2 the microelectronic fabrication whose
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fabrication otherw se equivalent to the mcroelectronic fabrication waasgsn 2004
schemati'c .cross- sectional diagramis illustrated in Fig. 3, but wherein

the blanket first barrier |ayer 14 has been patterned to forma pair of
patterned first barrier layers 14a and 14b through etching within a second
etching plasma 26 to thus also formfromthe via 23 a via 23'. Typically
and preferably, the second etching plasm 26 enpl oys nmethods and material s
anal 0gouschematRitbsseaithall isi [ +ALEhl N the
first etching plasma 24, c{ijhr%ée’?lséllﬂggcrgﬁg?l a%%gs‘mv\kgenmpﬁ@ gﬁ]@?%ﬁ%g?ﬂ%élp

barri er inatheds ds4rabuth torevehticnakia theeircdt ﬁb@ﬂe&tﬁﬂ]ﬁffaﬂr&aﬁé@anfd%gﬁi%gﬁ&fe the

anal ogous or equivalent material. Shown also within Fig. formed upon the

si dewal | Bicsgelactrenip &ibricasion peosescherdativarassdectipns diagai io ilustirabdiaiFig. ©, hayer s

20a and 20b, the pair of patterned etch stop |layers 18a and 18b, the pair

of pat t ePhfderesist ststpring suathods inshdimg dbrat limited toywetshertigal phototdist strippibdhe pai r

of patterned,first Pa 15.. 1.9 JAN 2004 barrier |ayers 14a and 14b which
define t%‘gt%‘ljsada@ s %ﬁotgéﬁqsggpp}}l?g wethedsAd pegresrtephntoresist stsipgine methoder s 28a

and 28b. -NAl Ll . Lning .residue layers 28a and 28b is
typical Iy 2 ?%%%f Clﬁl%\r{:]{c%léﬁ to?%%g %&Bﬁgg%%%? %ﬁﬁ%ﬂé{mlﬁ’f‘?arphpﬁ%esé%é@ﬁamﬁt ching
pl asma 2Z@et@bdst he bl anket first barrier layer 14, in absence of the
patterned photoresist |layers 22a and 22b, to formthe patterned first _
barrier layers 14a and 14b while sinultaneously over-etching into the first
copper contai ning_ conductor |layer 12 to forma plasma etched first copper
cont ai ni ng conduc Rsferingynew tpFig. 4q thefesis sy a schémmsic catsedeationdl idiagtdne
schemati.c cross:sectional diagramof Fig. 4. Typically, the first copper
cont ai ni‘ﬁ‘bsgrﬁtg‘%% i éeSPlé’sPﬁ%f“?éB‘%&ﬁ%ﬂ%@bff@ﬁl‘éﬂfé@ﬁﬁﬁi@ééﬁbﬁﬁatwnoﬁfy@@ﬁchﬁmm i de

and/ or GORR&E:RX] k : . type material which nay have a
subst ant i al m%%%gﬁggﬁg#%%%gggﬁlg%ferri ng nowto. Fig. 5 there is.

shown a schematic cross-sectional diagram illustrating the results of
further processing of the mcroelectronic fabrication whose schematic

Shown in Fig. 4 is a schematic cross-sectional diagram of a microelectronic

- fabrication otherwise equivalent to the microelectronic fabricationr whose schematic cross-

' sectional_ diagram is illustrated in Fig. 3, but wherein the blanket first barrier layer 14 has been
patterned to form a pair of patterned first barrier layers 14a and 14b through etchiﬁg within a
second etching plasma 26 to thus also form from the via 23 a via 23", Typically and preferably,

~ the second etching plasma 26 employs methods and materials analogous or equivalent to the

‘methods and materials employed within the first etching plasma 24, under circumstances when the

blanket first barrier layer 14 and the blanket etch stop layer 18 are formed of an analogous or

equivalent material, -

Shown also within Fig. 4 fo_rmed upon the sidewalls of the pair of patterned second
passivation dielectric layers 20a and 20b, the pair of patterned etch stop layers 18a and 18b, the

pair of patterned first passivation dielectric layers 162 and 16b and the pair of patterned first
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cross—secti.onal diagramis illustrated in Fig. 4. Shown in Fig. 5 is & JAN 2004
schemati c cross-sectional diagramof a mcroelectronic fabrication '
ot herwi se equivalent to the microelectronic fabrication whose schematic
cross-sectional diagramis illustrated in Fig. 4, but wherein the pair of
first .copper containing residue |ayers 28a and 28b has been stripped from
the microelectronic fabrication. Wthin the preferred enbodi ment of the
present bamice iyt 4nhidistesiieicdefing tieivid 130isAPair BLARAEIpp&T cohialntly (EQRRET
containing residue |layers 28a and 28b, the pair of fp_l rst copper containing
resi due 143855638 apg 38t nbhesiy of firt coppopemhtawing wyidurgayers184 sap @8 Baygia@dy ti on
conpri sirfn .noge- a ue%gqsS coor di nati ng sol vent and a hal ogen radi cal

or oduci rgTegdRgdent & konleinirkag Mo e scexsihia PlSHASE DGR Dbnkfint 0 assi st

in the rapi 1. SSo) Ut on copper tal under mid nditions. See, for
exanpl e,biﬁlue? 1%,1'?]13, Lntuatbg ree %%SB%EWQIQEF‘BW fgﬁ"ﬁg#‘?ad’?zéﬁlﬂ’ AT Baiternsdi de-
Car bon Tk | U4 M it : j Science Research Congress 1992,
Si ngapor e, bgﬁa %ggrg 1?16\341%j %B?Ne 581?18‘{1%9{@9@@% élggnZ%@ﬁﬁﬁgscogqerﬁﬂﬁ@wn%re :

i ncor porcahditor el Ntof fotrh ¥ plvms BERIIEN&S: Qthihin L6 Wi L Zhou
et al., US. Péfmgnt No. 5, 380, 358 and U.O%iélgatentgﬁéc))@ﬁ%t%%ggs‘lg%pfggls%i ted
wi thin fillhustratei sithinihé svhemdtictdness Bedtioha? diapran oft e 41 A3HRUNItheFrst3bppepT Whi ch
related art are also incorporated herein by referénce.” There are several
opt i ons cPBpiniAg Kesittja dayars 288 endi2Focare cgnsGhd efid @ppérifuorideyhdie copgpbayded Wi t hin
the stri g{ﬁgr conlposi tion of the present invention. Non-aqueous coordinating
sol vent 8HBYCOBRRRFITRIGTYH dvhiphiesydiave supstantist wright Rercepheapger- t i on, t he
coordinating atoms within the non-aqueous coordinating solvent may
include, ‘but are not linited to, oxygen coordinating atons, nitrogen
coordi nating at onRef@rig hbyit FigC 9 Ahéte RadhbRE 2 [Ktic E)Jogsf—feﬁt?&!aY?i he
non-aqueous coordi nating sol vent w thin tﬁe stripper conpos #8R of the

pr esent illustvaing itleresudts of fisther Jro@RihdI6f the microelectronic fabrication whose schematic

cross-sectional diagram is illustrated in Fig. 4. Shown in Fig,. 5 is a schematic cross-sectional
diagram of a microelectronic fabrication otherwise equivalent to the microelectronic fabrication
whose schematic cross-sectional diagram is illustrated in Fig. 4, but wherein the pair of first

_copper containing residue layers 28a and 28b has been stripped from the microelectronic

fabrication.

Within the preferred embodiment of the present inﬁention with respect to stripping
the pair of first copper containing residue layers 28a and 28b, the pair of first copper containing
residue layers 28a and 28b is stripped employing a stripper composition comprising a non-
aqueous coordinating solvent and a halogen radical producing specie. This combination of
components has been shown to assist in the rapid dissolution of copper metal under mild
conditions. See, for example, Hui-Qing et al., "Copper Metal Oxidation by a Dimethylsulfoxide-

Carbon Tetrachloride Mixture," Proceedings, Science Research Congress 1992, Singapore, pp.
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group® of non-aqueous coordi nating solvents consisting of acetonitril &3 JAn 200:
(CH3CN), tetrahydrofuran (THF) and di net hyl sul foxi de (DVMBO). Most :
preferably, the non-aqueous coordinating solvent wthin the stripper
conposition of the present invention is dinethylsul foxide (DVMSO . Various

hal ogen cont ai ni ng speci es. whi ch may produce hal ogen radicals within the

non- aqueous coordi nati ng sol vent of the stripper conposition of the present

| nvent | ol-&, éhdteastingsioffwhioh anifcor oy b Rrein AIRGR TefE KA UrihalPRRISTY Ch

may produce hal ogen radicals withi-n the non-aqueous coordinating sol vent

i ncl ude #pe hpb Wit PateriNe d,780,36% a2 SePatbitadi® 5,869,407 ab Ligsdowithipgebr ono and

hydr obr ) cONpPo Preferably the hal ogen radical producing specie of
the pr eglg%Pnl? t%e#{%g%%el?tg‘?é‘%&‘leé?aicﬁégsrqéﬂ @gwhwh &rlated artyare plsoiireorpioogeh from
the gro ine radical producing species consisting ofd-C2
per chl o?%r%ﬁ\%’;%egé%ghl oro conpounds. Mst preferably, the hal ogen radical
produci ng specie is the chlorine radical producing specie carbon
tetrachloride (CCl4). Most preferably, the stripper conposition of the
present inventi on Therefags f0ekavdpkiBnorBINYus S @81 fE idN8as

ot s St @e}m%g‘é‘gl 2y by 3 an

non- aqueous coordi nating solvent and carbon tetrac
20. 1, (@mpkwe@lsdmimdhhaﬁm@enomptﬁitﬁalofﬂfeqﬂét@ﬁtﬁﬂveﬁ@@f;imn_@fue&sw&g%né vol ume
ratio of fromabout 100:1 to about 0.01:1. Wthin the preferred enbodi nent
of the PFPREUHMAY Ay BIRRP-GRCrdingls opaply-coprdinates thn eddipper, teanbalimiingatoes ndhs
Iayers.%l@eanoand 28b isdstr.i foid by imrersion in, or spraying with, the
stripper  COMYYETHiGRt H’(S‘H’E;) YeRpMEhiaclidm batpare setdimitsd taionpgengoslpiatingit  and

the hal g Liadi -0duci . ie for a time perjod of fromabout 0.1
o about L0 ARk iooPRRRHE s ond B Pooribursipmn dapiiabhiathe ape-asieons or

acti vat cedrdingtief obeht Wi BRI DAl i.r st copper .containing
residue | ayer“?c 285 and IZES}%SB%IP?{]C&G}%%SI{;@ é%@%ﬁ'feggr"%glg?ﬁ@ﬁﬁ AssredlPm Higer

cer t ai ngeupolined-aqeess derdiesing st eis dakisiiy FecAMANCHH), Rl dfdfdran 14
there is_shown a series of schematic cross- ’ :
(THF) and dimethyisulfoxide (DMSO). Most preferably, the non-aqueous coordinating solvent

w_ithin the stripper composition of the present invention is dimethylsulfoxide {(DMSO0).

Various halogen containing species which may produce halogen radicals within the

. non-aqueous coordinating solvent of the stripper composition of the present invention are known
in the art. Typical halogen containing species which may producé halogen radicals within the
non-aqueous coordinating solvent include but are not limited to C1-C2 perchloro, hydrochloro,

~ perbromo and hydrobromo compounds. Preferably the halogen radical producing specie of the
present invention is a chlorine radical producing speci.e chosen from the group of chlorine radical
producing species consisting of C1-C2 perchloro and hydrochloro compounds. Most preferably,
the halogen radical producing specie is the chiorine radical producing specie carbon tetrachloride
(CCl4). Most preferably, the stripper composition of the present invention is formed with

dimethylsulfoxide (DMSO) as the non-aqueous coordinating solvent and carbon tetrachloride
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sectional di‘agrans illustrating the results of progressive stages in 19 Jan o
formng a mcroelectronic fabrication having forned therein a JAN 2004
m croel ectronic structure having formed therein a pair of copper containing
conductor layers in accord with an alternate preferred enbodi nent of the
present inventi-on. Shown in Fig. 6 is a schematic cross-sectional diagram

of the m.croelectronic fabrication at an early stage in its fabrication in
accor d viCOW)tal ¢hedialogem sadalpredieingesgectsybod DIMST:COM voldhe: Rfi€6LH6m aBygnt i on.

Shown in Fig. 6 is a schematic cross-sectional diagramof a mcroel ectronic

f abri cati8il 18@Be#t - Glel.equi val ent to the microel ectronic fabrication whose
schematic cross- sectional diagramis illustrated in Fig. 1, but wherein:

(1) the blanket etch stop layer 18 is no |onger optional but is required

in the alternate pyaf ' pment of. 1 he present. inventiqn, and (2)

there i s enpl oyed %ﬁi“g{’%@g‘f@f&t&% %(la)g%g}e te?fﬁé%prle%%‘fmﬁ 8’?’6}?%%"11rs%rs&§8?%°r22a

and 22b caftainkdoysd; < Wi 1o 10 ; ;thelgﬁ j 6 S: | i agr am of

Fig. 1 a pair ggfﬁf)ﬁ]?gfsnzggtaﬁ gssl%lggtﬁ%? or sﬁgferﬁ&glﬁlg’rosr%&%%g%h’ Tgﬁgl%pg\ﬂere t he
pat t er nedmbositiin qingirieing fesion!agyeus c@RGin@ity, seRentadd tﬂelh'dl%tgérﬁltaﬁﬁal"ﬂr%&]%& t he
Page 18 19 JAN 201-j" schematic cross-sectional diagramof Fig. age a
gr eat er SeEPaL tige patied efiftom ghoue?. 1 dp ebdut 6@ minutkishyvithduan spdetficpiaéd frned first
phot or esi % I ggbers- 22a and 22b AS illystrated within the schematic

Cross- séﬂ‘?q‘ RAF A Ao fQyetiet stitpiiag of the paivpfifisstsoppes containing aesidue
preferr I t h resent i.nvention as illustrated in Fig. 6,
bach ot RS PR Ad T, aoubli e RO Pl oy uPfes e cipmfiners besvatls,

mat eri al s and di nensi ons anal ogous or equivalent to the nethods, materials
and di nensi ons as enployed for form ng the corresponding |ayers within the

mi croel ectroni ¢ fREEiRAWGRT Ble. & REFR £ %Feﬁ-@@s ' Qéeﬂ"é‘é‘&ﬁ%erﬁé?f% cpcg‘é‘-se”t

i nventi on whose schematic cross-sectiona diagramis i1llustrated in Fig.
1. Ref esectipgpl diegrams ilisygating thd fearlts of progFesive Aages heBhihg 2 &li@68edRmld onal
di agram -

fabrication having formed therein a microelectronic structure having formed therein a pair of
copper containing conductor layers in accord with an alternate preferred embodiment of the
present invention. Shown in Fig. 6 is a schematic cross-sectional diagram of the microelectronic

fabrication at an early stage in its fabrication in accord with the alternate preferred embodiment of

‘the present invention.

Shown in Fig. 6 is a schematic cross-sectional diagram of a microelectronic
fabrication otherwise equivalent to the microelectronic fabrication whose schematic cross-
sectional diagram is illustrated in Fig. 1, but wherein: (1) the blanket etch stop layer 18 is no
iong_er optional but is required in the alternate preferred embodiment of the present invention; and
(2) there is employed in place of the patterned first photoresist layers 22a and 22b as illustrated
within the schematic cross-sectional diagram of Fig. 1 a bair of patterned first photoresist layers

22c and 22d, where the patterned first photoresist layers 22¢ and 22d as illustrated within the
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illustrating the results of further processing of the nicroelectronicqg Jan 20
fabrication whose schematic cross-sectional diagramis illustrated in Fig.

6. Shown in Fig. 7 is a schematic cross-sectional diagramof a

m croel ectronic fabrication otherw se equivalent to the mcroel ectronic
fabrication whose schematic cross- sectional diagramis illustrated in Fig.

6, but wherein in a first instance t-he bl anket. second passivation

di el ect r piematjesrossepiionaliispnan of Figr tbave aqréatervemraion disphc@b! Sera@ second
passivatio gi electric l.ayers 20c and 20d whi ch defines a trench 25. The

bl anket ?&E‘b’ﬁ anothe Bptieanaddinst phetorasist lagers R2a/and 22b anilustiatedstitin e sufietaiion t he

hemat i “secti onal. di of Fig. 6 be patterned to formth
pai r of TSR RURT CABERAT kel o e eisp 24inthe plémak peboed pebodipersrfea. and
20b whi i : . h 25 i]lustrated within:the sch ti
Cross- !sgge%{r\gﬁ%glloggrghmrﬁt%?e%ﬁ & Y %ﬁ+ Pt:{t?'e gg_ﬁ%ﬁ/%ﬁr;&%ﬁ %(glﬁxsisc@gg?aﬁ Im(;t hod
such as édﬁ]ﬂo;fii(ljg fethBURARASS GHY MRIRGShs STRLONS Bgf%%e%g{oztg? %&E?Q%}ab&a sma 24

as illustrated within the schematic cross=sec ( _ .- Al'so
shown wi adidimersions eaupdyied fa oS ing 86 cbRBRbn APy W Afin ﬁlegnic;oe%e@t GhdPar! son
Page 19 JAN 2L 4 with the schematic cross-sectional diagramof Fi g- 6 1is

t he absdfbriécatien fibe preforred embedimentrod thef firessht inntibowRSHe SEhhAME s aeti@nd 22d
which arg enployed as.an etch mask |layer for formng the pair of patterned
second p‘g%%%ést‘ wralgdén 8tkic 1 ayers 20c and 20d from the bl anket second
passivation dielectric |ayer 20. The patterned first photoresist |ayers
22c and 22d may be stripped fromthe mcroel ectronic fabrication whose

schematic cross- sggg}rg%qjoquq;gé_aynme% i&doﬁt-arsgh%%%j ?305%59’;" ;§~59=§g 355']2\6/1: de in

part the mcroelectronic fabrication ose s Hégua g

di agr amillstratitg the tesaltsed firtheFp@ceséingBF 118 nSERLIEM NG fmﬁgﬁ(gne\%ﬁ?ste sSifeliapP! N9
met hods as are conventional 1n the art of mcroelectronic fabricatron,
di scl os&Psanesiienal diageny is flystrated indigig. 8, the. e is shown a schematic
cross-sectional diagram ' :

as

Shown in Fig. 7 is a schematic cross-sectional diagfam of a microelectronic
fabrication otherwise equivalent to the microelectronic fabrication whose schematic cross-
'sectional diagram is illustrated in Fig. 6, but wherein in a first instance the blanket srecond
passtvation dielectric layer 20 has been patterned to form a pair of battemed second passivation

-~ dielectric layers 20c and 20d which defines a trench 25. The blaﬁket second passivation dielectric
-layer 20 as illustrated with.inr the schematic cross-sectional diagram of Fig. 6 may be patterned to

- form the pair of patterned second dielectric passivation dielectric layers 20a and 20b which
defines the trench 25 as illustrated within the schematic cross-s.ectiona! diagram of Fig. 7 while
employing a plasma etch method such as the first plasma etch method employing the first etching

plasma 24 as illustrated within the schematic cross-sectional diagram of Fig. 2.

Also shown within the schematic cross-sectional diagram of Fig. 7 in comparison
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illustrating the results of further, processing of the m croel ect rorﬁ:sg JAN G4
fabri cation whose schematic cross-sectional diagramis illustrated in Fig.
7. Shown in Fig. 8 is a schematic cross-sectional diagramof a ,

m croel ectronic fabrication otherw se equivalent -to the mcroel ectronic
fabrication whose schematic cross- sectional diagramis illustrated in Fig.
7, but wherein-there is formed encapsulating the pair of patterned second
passi vat withtigisehegitic coss-sygtioral dgramnd FE0E isth @skncd fof BRaR '0f pRfbrSRGRRM
photoresist |ayers 3 Ga and 3 whi ch define the location of a via to be
formed tphobergtistidyersi2e akd22devkith s employad/@ran BRh nidslelapérafok Rirmfoig s pair of
passivation dielectric |ayer 16 and the bl anket first barrier |ayer 14. The
pai r of . Pghigined serond sessiyafionshiddectiiclayess 20capd 26d fom thellerdebsevand missieationse be

f d L ds and materi al ' , Jival ent to th
e R A R o I B S L e
ose: ca ' i ! .ed within the schemati

ot o & ahiRfocleB¥6E BHGUBA I bofdndrlc ML LAY Wabiditls IS fin T 645

phot or esirstidé RyRRIhSRARGrARR fa?a?catigih %ﬁbgﬁcgé}n%tcmsﬁséc%?a %g;g[@%e frs?] ed second

cross-sectional diagramof Fig. _ e palr o

phot or esihstrated yieFig. BOhiledinblSRf: ptﬁatéreﬁﬁ_wippmg hefhod €R8 bbRRniHmE iﬂg‘ﬁeeart of
anal ogous or Page 20, 1 9 JAN 2004 equivalent to the separation distance

enpl oyednifeleetsonis fabricatien, paidisclofedphoteer ned first photoresist |ayers 22a
and 22b as illustrated within the schematic cross-sectional diagramof Fig.
1. Referring nowto Fig. 9, there is shown a schematic cross-sectional
diagram illustratipng.the results of .fyrther processing of the '

ni cr oel ectronic fialgé'3 n§fﬁobvﬁ°aﬁ0§etb‘s%eﬁ% P @ SCisnislis crose-pecyaral dgemgr am i s

i |1 ustratedatidd thi Sl c i ' iS¢ el c_cross-sectiopal
di agr am of a ﬂr%itcr%gll %cc}frﬁgﬁl}é@pb '%sglbggg i I(I)I?]crg?l cgllrévn\i s%bné:ﬁtfﬁr\/‘gﬁ%sﬁtsa}e@a e

ni cr oel eciss-oeiiondl dhpizans RrabOREFighemt i ¢ cross- sectional diagramis
illustrated in Fig. 8 but whereinin a first instance there is forned

t hrough the .

Shown in Fig. 8 1s a schematic cross-séctional diagram of a microelectronic
fabrication otherwise equivalent to the microelectronic fabrication whose schematic Cross-
sectional diagram is illustrated in Fig. 7, but wherein there is formed encapsulating the pair of
patterned second passivation _dig]ectric layers 20¢ and 20d a pair of patterned second photoresisf

| layers 30a and 30b which define the location of a via to be formed through the blanket etch stop
layer 18, the blanket first passivation dielectric layer 16 and the blanket first barrier layer 14. The
pair of patterned second photoresist layers 30a and 30b may otherwise be formed employing
methods and materials analogous or equivalent to the methods and materials employed forr

| forming the pair of patterned first photoresist layers 20c and 20d as illustrated within the
schematic cross-sectional diagram of Fig. 6 or the péir of patterned first photoresist layers 20a
and 20b as illustrated within the schematic cross-sectionél diagram of Fig; 1. Similarly, the pair of

patterned second photoresist layers 30a and 30b is formed with a separation distance analogous or
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bl anket etch stop layer 18 and the bl anket first passivation dielectyie€ ;ay 200
| ayer 16 a via 23" contiguous wth the trench 25 while sinmultaneously '
forming a pair of patterned etch stop |layers 18a and 18b and a pair of
patterned first passivation dielectric |layers 16a and 16b. The bl anket -etch
stop layer 18 and the blanket first passivation dielectric llayer 16 as
illustrated within the schematic cross- sectional diagramof Fig. 8 may be
pat t er ne€quivalend tanthe lsepaprtivn distanat eatpidyed fo formingethe pdiBef patemadhrst redift

patter ne%@f.i ritwgfls:%i vation dielectric |ayers 16a and 16b as illustrated

wi thin t RRershdich 420 as dlugtsatedswighin the spheriatio erems-settigtiabdiaggamiof Fig. &npl oyi ng a
pl asma etch nmet hod anal ogous or equivalent to the plasma. etch nethod

enpl oyed for formng the via 23 within the mcroel ectronic fabrication
whose schematic cr . [Walg) Qs .S.Llhustrated in Fig. 2. Al so
Shown within the reeenag by ARE SURH Bhadh | B S arlpry bagtim

cr oss- seitlusteatiag thedesfts 8Nfuitheriprdodssingair @t thibrdtleBtronic faﬁiéﬁ%@@ﬁ#s@%&eﬂaﬁ@ the

m croel ectronic fabrication whose schematic cross-sectiona ragramis

i |1 ust r agress-septichiadiagam s ithintrawtd eFiges. of t he pair of patterned second

phot oresi st | ayers 30a and 30b. The pair of patterned second photoresi st

| ayers 30a and 30b, may be stripped fromthe mcroelectronic fabrication
whose schematic crgss-sectional diagramis Page 21 illustrated in Fig. 8 to
provide in part tﬁgo}*ﬁﬂe} g1 B¢ 8 sefismatie empss-seationehdisgran of s oimwosi¢dtonicr 0ss-

section J s dllustrated i.n Fig. 9 il e enpl oyi ng phot oresi st
strippi %b%e?ﬁ 0‘?}@% Ilzgésefrqgwaﬁ%ﬁ?/ﬁﬁf‘?‘%rﬂﬁkgfq‘i“ct%@?cé??n Yr}gosﬁrf@}eg'éﬁl"e@’@ﬁspn_i c
fabri catde@mnalReiRih Eﬂﬂuﬁl@f_@’dﬁnoﬁg'Q,-but]wghertﬁg'ﬁ{a?ﬁzjsisim-gn%%eﬂ? is EChee t!giéggastf\g g of

cross-sectional diagram i1llustrating the results o

the mi crideketattehosoelafellBiabdihc RN BELR pBEREAGH difectE | QGhd 2F LAramis
illustrated in Fig. 9. Shown in Fig. EO isla slc?%n%{a?ez@?gidsgggé?t?glgna

di agr amvoth the trereh @S| vehile similtaneotishp formmiiauir O Paitathdie BB M)t gataad t BE

m croel ectronic.fabricati on whose schematic cross- sectional diagramis

i 11 ust r 4S8 PRIR ofpajterngd figs, passiatian; diclectvic Inyeas keatantl 16kt Thecrlariker ettlastep lageék has
been 18 and the blanket first passivation dielectric laygr 16 as illustrated within the schematic cross-
sectional diagram of Fig. 8 may be patterned to form the patterned etch stop layers 18a and 18b
and the patterned first passivation dielectric layers 16a and 16b as illustrated within the schematic
cross-sectional diagram of Fig. ¢ whil¢ employing a plasma etch method analogous or equivalent
to the plasma etch method employed for forming the via 23 within the microelectronic fabrication

whose schematic cross-sectional diagram is illustrated in Fig. 2.

Also shown within the microelectronic fabrication whose schematic cross-sectional

'diagram is il}ustrated in Fig. 9 in comparison with the microelectronic fabrication whose schematic
cross-sectional diagram is illustrated in Fig. 8 is the absence of the pair of patterned second.

photoresist layers 302 and 30b. The pair of patterned second photoresist rlayers 30a and 30b may

be stripped from the microelectronic fabrication whose schematic cross-sectional diagram is
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etched to fdrma pair of patterned first barrier layers 1l4a and 14b kg H&N L
sinmul taneously formng a pair of first copper containing residue |ayers
28c and 28d upon various portions of the patterned first barrier |layers 14a
and 14b, the patterned first passivation dielectric layers 16a and 16b, the
patterned.etch stop l'ayers 18a and 18b and the patterned second passivation
dielectrjc layers 20a and 20b which in part define a via 23"' which is
forned fHlgstratédeinfig 828 prowide dhparsthe odrogentrosic iabirioatioh evhiosesvhématf.crodt hi n t he
al ternate rﬁirrred,e odi ment_  of ‘the present invention, the pair of
patter neiF‘?g? 1agrapy s Wstratgodp Eigy 4 vhile emplaying photeretist stipping sethwds avdre f i r st
copper c Il I J.avers 2 and 28d may be forned enpl oyi ng
met hods g@ﬁ@:&%@g?g}f‘% - go#grr%a%la%;ro ) °§§bd-l?'f1%‘t ent to the nmethods and materials
enpl oyed for formng the pair of patterned first barrier layers 14a and
14b and the pair of first copper containing residue |ayers 28a and 28b
wi thin the prefer riaderfindaei fERE. 10f the : i o) § L rat ed
within the schematic cross- sectéi onal &(Ejlls ggoﬁ%%%?énﬁ‘éﬁgfokﬁgbc@all gﬁ%er st ood
by a peridlestratihg theaebultnoft fagtheaptocesingiof rheahieotlearink: hialkaiicakhes s@rgatie2, JAN
2004 anal ogous_ or_ equival ent to the mcroel ectronic fabrication whose
schenat | €oBrssetionaldizgryn isillustipted indfigi% i1l ustrated in Fiig. 10 may be formed
within the preferred enbodi mrent of the present invention incident to
further patterning of the patterned second passivation dielectric |ayers
20a and 20b as il A Lt bien ot he h ti,C. Crossssectional .di agram of
Fig. 4 while enpl %yﬁg{@lgggﬁgrég%g%%t tcé%%@%@@%lg]ﬁ&mﬁh%qwgqe&@%ﬁ/ers of
separ at Ifatiodiicil @fifvidelegivalAPES 1 pRobbibifohicAMH AR EMase bRLIG, A8Rar all on

p

di stance of the pair of patterned first photoresist Tayers ¢ and 22d as
i || ust r atebnalwidgnam istihetratel I | 9 ber oikseis BRILIARS ird baGEARY @14 FhIbeeh

Referring nowto Fig. 11, there is shown a schematic cross-sectlional
di agr ametahed tesformaipa of paiterned Sinit barrief lajens t4acmd prpehikssimgitabodsheforming a
m cr oel eclr%i c fabrication whose schematic :
pair of first copper contaiming residue layers 28¢ and 28d upon various portions of the patterned
first barrier layers _14a' and 14b, the patterned first passivation dieléctric layers 162 and 16b, the
' pattcrned, etch stop layers 18a and 18b'_ and the patterned second passivation dielectric layers 20a
and 20b which in part define a via 23" which is formed from the via 23" which is cohtighous with
_ the trench 25. Within the alternate preferred embodiment of the present invention, the pair of
- patterned first barrier layers 14a and 14b, as well as the pair of ﬁrét copper containing residue
layers 28c and 28d may be formed emplqying methods and materials analogous or equivalent to
the methods and materials employed for forming the pair of patterned first barrier layers 14a and
14b and the pair of first copper containing residue layers 28a and 28b within the preferred

embodiment of the present invention as illustrated within the schematic cross-sectional diagram of

Fig. 4.

- As is understood by a person skilled in the art, a microelectronic fabrication
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cross-sectional diagramis illustrated .in Fig. 10. Shown in Fig. 114§ &y st
schematic cross-sectional diagramof a mcroelectroni-c fabrication - '

ot herwi se equi valent to the mcroel ectronic fabricati on whose schematic

cross- sectional diagramis illustrated in Fig. 10, but wherein there is
stripped fromthe mcroelectronic fabrication the pair of first copper

contai ning residue | ayers 28c and 28d. The pair of first copper containing
resi due FRIABPYS orgrauivplgnt g thermaigrosiscisonic fabucitibn whose sehenatic aRbegtHGMAl C ,
fabri cat%.on who schenntic cross-sectional diagramis illustrated in Fig.

e . sch
10 to protfae lﬁ‘ﬁgﬂﬁfe@r% 1Be &9 May pe formedwithin thegmeforessembodinsmbof the present
Cross-s i Yol is i]lustrated in Fig. 11 while enploying the -
et hod anirER tacfeAUBMIGT piterifé e sierhotsthond prssivation ncuicevas Hang
resi due Adar AR r m.cr.oel ect.ronic.fabricati on whose
schemat i %:[ﬁ)ca?ggg gﬁgg{{:t i onglﬁlpg{eﬁg{rgé&r%g?g Oﬁ'feﬁg‘fqﬂg@%@ t‘?f-%gg‘} Wiﬁe £BPIPHRRR L he

m cr oel geiradpheerhaddetsialtjn ién & Sect | divagr.am i.s
illust rg?ied imn erFi- g.e 5. ljI ﬁﬁ[r)%t? Flg%r? g?%g?lﬁ{el&lp%%tgﬁgps% ?éé&?lpeg%nﬁigg reg‘é%ﬂ]?rgi ning

resi due tbalyerepar2on distanc28fithe pais bf ppRastd first ?Hétbﬁﬁstﬂhﬁfm!c%ﬁg D9MbLillustrated .
fabricatign whose schematic cross-sectional diagramis illustrated i ndFl g.
10 to prgthinidesshemgtie proes-ssctionshdiagrimmiof Figa6i on whose schematic '
cross-sectional diagramis Page 23 1 9 JAN 2004 illustrated in Fig.. 11
whi |l e enpl oying a stripper conposition conprising a non agueous

coordi nati ng solv ogen, radi cal praqduci.ng specie._ Although not
specifically ill ug\fgf;egtﬂiggm\%t?%#%q?’htgergé%%’ﬂﬂ{lgéa'befnﬁg%g@%%@téﬁ?ﬂ diggragr am of
Fig. 11 jltwstriticg thdsesilft o2 X b 8imye. the first, copper .

cont ai ni ng r_ergi due | ayog?lgﬁl %rfs%l%cgsﬁgp g%g?r(“%%ée@’;éﬁ‘rc S ng%tboﬂe‘?(h"ébﬁcg'ﬁi“ﬁﬁl%g

r esi due crayescsio2B diagrach iz 8lostrdtéd i@y, he. desirable to provide multiple

non- agueous coordi nating solvent rinses prior to further processing of the
m croel ectronic fabrication whose schemati c cross-sectional diagramis
illustrated in Fig. 11 %r Fig. 5, with additional volatile solvent drying
whi ch may be ef f e%loéﬁl,_m @ 1] Bersghramatic sosengstionl digaram of a microelectronic

fabrication otherwise equiyalent to the microelectronic fabrication whose schematic cross-
§ecti0na1 diagram is illustrated in Fig. 10, but wherein there is stripped from the microelectronic
fabrication the pair of first copper contaiﬁing residue layers 28¢ and 28d. The pair of first copper
- containing residue layers 28c and 28d may bé Stripped froni the microelectronic fabrication whose
schematic cross-sectional diagram i_s illustrated in Fig. 10 to provide the microelectronic
fabrication whose schematic cross-sectional diagram is illustrated in Fig. 11 while employing the
method and material employed for stripping the first copper containing residue layers 28a and 28b
from the microelectronic fabrication whose schematic cross-sectional diagram is illustrated in Fig,
4 to form the microelectronic fabrication whose schematic cross-sectional diagram is illustrated in
Fig. 5. In particular, the pair of first copper containing residue layers 28¢ and 28d is stripped
from the microelectronic fabrication whose schematic cross-sectional diagram is illustrated in Fig.

10 to provide the microelectronic fabrication whose schematic cross-sectional diagram is
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an, isopropyl al cohol solvent dryi ng nmethod. Referring now to Fig. 12{9 JAN 2004
there is shown a schematic cross-sectional diagram illustrating the
results of further processing of the mcroelectronic fabrication whose
schematic cross-sectional diagramis illustrated in Fig. 11. Shown in Fig.
12 is a schematic cross-sectional diagramof a microelectronic fabrication
ot herw Sfus ui, v ienlt1 t}(é){ t he, m croel ectronic fabrication whose schenatic

i Hovils

cross- SOEFFSAL emplqying YrPpeREPIRoSitipy comprising gmopeesih t here has -

been fOrcggl‘i'lilﬁﬁﬁéscﬂ@‘ﬁtﬁﬂﬁao%%ﬁradfcggqrb ‘l}cpnlgtr-ench 25 defined by the pair of-

patterned. second passivatiorr die ric 59%(‘11% 20c ‘and 20d the via 23"
defined by the pair of patterned etch stop |layers 18a and 18b, the pair of
patterned first passivation dielectric |ayers 16a and 16b and the pair of

patterned first bafthéugh nbpgpeeiscalig Ahamaled Wikin thelbalat b@@&%ﬂoﬁ@ﬂiﬁ%ﬁfu | ayer
uc

32 hauvi ng formed thereupon a bl anket second copper containing co tor

| ayer 38IFigntl oiidg e, ithesder tamkmpletacremdvdihe firse coppaly@htaddngCRbitaChFerd P& pl asma
etched first, copper containing conductor |ayer 12'. Page 24 1 9 JAN 2004

W t hi n Pw{ez%sirfé’ft ¢ fsticopReFenisning residucayepy28send 28y itemtyibedesiiable to psqviiet t 0
the bl an ﬁensoecond barri.er .I&%’?r 32, in contrast with the blanket first

bar ri er TUAHPE TOPAILEUS CPPrdmpinE IRt Trises Rrics te RipGerarpcesiterfdbe ect i onal

di agr amypfrodidBronit fARE [ e cross-sectional. diagram qf Fig. 6, the
bl anket second g%l‘l‘l e?ﬁ({ﬁggl/%r%pgg i é&t%{%sis'css‘fq(’?glé’#&m&léﬂlélﬁgﬁf’?/"‘fl‘ggﬁéd’rof a
conduct Big. 5,4t ddditiof@tvelatiRl so Bt drviRs QMicH - LN |Lff.usion

bet ween the bl anket second copp??ylﬁ%ont a?%%' rg]%ggég% ’ﬁ%f%l?{a{l%yéf&ggfogﬂ% t he
pat t er netissmopydicpad solvatt dotrgdhahetit ri c | ayers 20c and 20d.  Such conduct or
barrier materials nmay be selected fromthe group of conductor barrier

materials including but not limted to titaniumnitride conductor barrier
onductor, barrier materials and conposites

mat eri al s, tantag#ég\nitrideqé ! ! onm«
thereof. More prererati §Y idenizaHicetis shovmrcschumatic sross-sectional diagram
illustrating the results of further processing of the microelectronic fabrication whose schematic

cross-sectional diagram is illustrated in Fig, 11.

Shown in Fig. 12 is a schematic cross-sectional diagram of a miéroelectfonic
- fabrication otherwise equivalent to the microelectronic fabrication whose schemafic Cross-
sectional diagram is illustrated in Fig. 11, but wherein there has been formed over the substrate
and into trench 25 defined by the pair of patterned second passivation dielectric layers 20c and
20d the via 23" defined by the pair of patterned etch stop layers 18a and 18b, the pair of patterned
first passivation dielectric layers 16a and 16b and the pair of patterned first barrier layers 14a and
14b a blanket second barrier layer 32 having formed thereupon a blanket second copper

containing conductor layer 34, and where the bianket second barrier layer 32 contacts the plasma

etched first copper containing conductor layer 12,
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| ayer "32 is formed of a tantalumnitride conductor barrier naterial WRigl @an 2054
enpl oyi ng a deposition nethod selected fromthe-group consisting of

chem cal vapor deéposition (CVD) nethods, plasma enhanced chem cal vapor

deposi tion (PECVD) nethods and physical vapor deposition (PVD) deposition
met hods. Wthin the preferred enbodi nent of the present invention with .
respect to the - bl anket second copper containing conductor - |ayer- 34, the

bl anket second copPethindbapreferred gmbadimet of the ptesat invartidnSwithyreigea th Yheand

pref er abg% f or med, enpl oyi ng copper containing conductor naterials and

deposi t i BiAkrE 9588 baHen I3tge 83 inponssti with theblankst fitsebarnapayer ¢4 ad iMiisiated g
conduct Ot ﬁgsrchgl % and.dec[%.osi tion nmethods enployed for formng the first
copper cOntaini ngceaifdiessretional diagragporFig. il and thersghemptioioross-sectional disgramat i ¢
cross- segFipnahnaiiag Fig 1 and fhe schematic c¢ross-sectional

di agram of Fig. 6, Tgﬁ%adlbﬁh%ﬁgy%r ef’%ﬁyg‘ﬁf‘@,mg R@%ﬁ?ﬂhﬁ’é’ﬁ‘eigﬁ%ﬁ&d&?{per

cont ai Ni bgrieraMdIetiit Whlch pPiRies 3 barrisr fop [l | LEh qor e than
completely fills the V|!pa 23" andr t hen ?ﬁgﬁ%rﬁbe%%eﬁggeellﬁ%}k‘é@%%q ecd’_pﬁ\?rt hin the
schenat i eontrimegscadottbolap 3diaad tha Pawérmdd @conll?_assRﬁﬁ@{i dib1B&ri QWers 0dAdd 2043,
there is_ shown a schematic cross-sectional diagram Page 25°1 9 JAIL 2004

i || ust r abychgondystor bamier matefials may beselaoted fessthagronp of bendutior BehGhdtisC

fabri cat. qn whose sgrgieégat ic cross-sectional diagramis illustrated in Fig.
12.  ShoviicPdingbys not limited tg tigamnspaitride condyistor bersiet matatialitagalamnifida

m croel e ' fabrication otherwi se equivalent to the mcroel ectronic
fabri cat ‘?’%‘ﬁ‘% rgbs‘?fa“‘%g}?%eeﬁ‘gﬁs 2 38‘%‘%‘&7‘!&% £9t0 fYAaTe BiekgRblirthesblanket sseqndtbadtier n Fi g.
12, but mheseistota 2hankal : qr cont ai.ni ~conduct oy | ayer 34
and the Mbgl%gnkeqtosecond har rTZ’?H&;&%&W@@%&n\%mﬁ@é&%ﬁ‘é’ﬁﬁ?ﬂ’é’é@at PP a

cor r espangdhaisefeatet dofetle sRGOBENDALE bedhemBY S apaafinDaiyd f hereypon a
patterned second copper cogt aini n% coﬁduct g? Ia{/Jer %‘f%xﬁﬁ%}u‘%ﬁqfs@ai S
known i renhdneechghemisial yapor depbgition (PECYD) methods and physical vapor deposition (PVD)

deposition methods. '

Within the preferred embodiment of the present iﬁveﬁtion with respect to the
blanket second copper containing conductor layer 34, the blanket second copper containing
conductor layer 34 is typically gnd preferébly formed .ex_ﬁploying copper containing conductor

' | materials and deposition methods analogous or equivalent to the copper containing conductor
materials and deposition methods employed for forming the first copper containing conductor
layer 12 as illustrated within the schematic cross-sectional diagram of Fig. 1 and the schematic
cross-sectional diagram of Fig. 6. Typically and preferably, the blanket second copper containing
'conductor layer 34 is formed to a thickness which more than completely fills the via 23" and the

trench 25, as illustrated within the schematic cross-sectional diagram of Fig. 12.

Referring now to Fig. 13, there is shown a schematic cross-sectional diagram
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fabrication that bl anket layers may in general be planarized to form JAN 2004
patterned | ayers while .enploying planarizing nethods including but n?)? oo
limted to reactive ion etch (RIE) etchback planarizing nethods and

chem cal nechani cal polish (CW) planarizing nethods,. for the preferred
enbodi ment of -the present invention, the blanket second copper containing-.
conductor layer 34 and the bl anket second barrier |ayer 32 are preferably

pl anar i ZWystiagng rerresuite of Birtherquonestinprpfitie mieraeiedtrsiic Bibtication RbseCRMmitiai NY
conductor_|l ayer 34a forned upon.the patterned second barrier |layer 32a

whi | e enf)r%‘?%éﬁ%o"&l PR S usigteddmFigal 2 pol i sh (CVWP) pl anarizing method as is -
conventional in the art of mcroelectronic fabrication. As is illustrated -
wi thin the schematic cross-sectional diagramof-Fig. 13, there is also

formed incident tgneham fR! 198GRaRLS CIBQSL%%%&I%%Y?P%@%%%@N t he bl anket

second copper containing conductor Tayer B¥%d barrier

| ayer. 32fabricafion othtivesecauivalsnas tetticrobRE @B SEEH LAl ni ng
conductor | ayer 34a fornmed upon the patterned-secoﬂﬁogéggl‘%ﬁaggg{g’gsser 32a a

pai r of sselesaldizgspp évillewntediinkiggl2, bst wheeeih dyedimkabacaaoRRP chRkiHRE UPON the
correspondi ncg gatter_ned second passivation dielectric layers 20c and 20d.
The pai reo8fuctsdeisn 34 arshibe Planksh serond bagrierdayied 82 hivaybeersplatisizaitd f3Gba t ypi cal | y
results ri f the bl anket Page 26 19 JAN 2005 ‘second copper
cont ai nicfﬁ)érggcpg ﬁgﬂﬁug P %}?egﬁxegl);g?o@&agﬁa YHIZp H%W@%@P@UMr&ma@pmbéy@mez into

i NhonMogeRsMUIS N Lt cor.respondi ng paif of patterned second
passi vat i g%ﬂd?lglgg{?? r%?}(l:&q&%gy é '(:Agtﬁaug%d{ils ?‘V’émct.ﬂ‘é%‘ ghnicy HAMEal polish

(CWP) plfmw@itngMﬁeethéﬁmﬁﬁay_iga&%pgbggw E%Erh;ﬁ%@&n%ﬂ%%*é%% %{e_ng ayer 34

and the bl anket second barrier Fayer to form co _
pat t er netpbyingpiineiRREmethodtindingbut aodistdro ka¥ste iéﬁléccﬁgﬁﬁz RRnRRL! er ned
on

second arrier layer 32a. Thus, although the pair of se copper

cont ai niPRBaGzng @@jgoqsglyé cherg g mgpltin@alpolish (CMP) planarizing methods, for the preferred
embodiment of the present invention, the blanket second copper contaiﬁing conductor layer 34 |
and the blanket second bqrrier layer 32 are preferably planarized to form the corresponding
patterned second Copper containing conductor layer 34a formed upon the patterned second

barrier layer 32a while employing a chemical mechanical pélish (CMP) planarizing metﬁod asis

conventional in the art of microelectronic fabrication.

As 1s illustrated within the schematic cross-sectional diagram of Fig. 13, there is
also formed incident to chemical mechanical polish (CMP) planarizing the blanket second copper
containing conductor layer 34 and the blanket second barrier layer 32 to form the corresponding
patterned second copper containing conductor layer 34a formed upon the patterned second
barrier layer 32a a pair of second copper containing 'residue layers 36a and 36b formed upon the
corresponding patterned second passivatioﬁ dielectric layers 20c and 20d. The pair of second

copper containing residue layers 36a and 36b typically results from smearing of the blanket
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is formed, analogously with either the pair of first copper containi ngg Jay 2k
residue | ayers 28a and 28b or - the pair of first copper containing residue -
| ayers 28c and 28d, al so upon patterned portions of the blanket second
passivation dielectric layer 20, the chem cal conposition of the pair of
second copper containing residue |ayers 36a and 36b is unlikely to be

equi val ent . é}o t he chenical .conposition of either the pair of first copper
cont ai ni RGCPREIRRTECIMAIURE congductorayep 8fh arg the flankeiisecond barfienlayer 8D pper .
cont ai ni : i du .s 28¢c.and 28d. Referring nowto Fig. 14, there is
shown a @gﬂéﬁgétn?g&cdreg)s@s@%ngwﬁ%ﬁﬁg? C‘HT"&E]?fEFﬂg hejr|of Baticred seconf passivetion s of
further ge i 11G ronj c.fabrication whose schematic

Ccross- sect?%ﬁgfdyg%azgé gﬁnql ?)sdr(%’lﬂe(&g%@g%]énc? C%I%m %QI’SH@@%WF‘HS thedlanket | s g
schemat i scotdsppeeintaiiig codl@esraiep ' .. fabrication _
otherw se equivalent to the m cr?%?gl-giﬁ%gé%grg%égﬁ%%ﬂ\%%ogg OCéHEHﬁI{ei c
cross- sedtsspIdingdiatigmedsdosnd doppestooataihgi candtiotbr Ikds 34ahd WRSHAERed BSoRAT T Of
second copper, containing residue |ayers 36a and 36b is stripped fromthe
pair of % &8 82% etlwmchlthenabithepairnd seioal eapyrer contdinlyeresidaORyan do20M. 364 t hi n
the pr eficsa red.enbodi nent. of the present invention, the pair of second -
copper con TRy ROBRSI it fithgitbe PaBaf fiAroBBY containmgirgsrhid ldyensidSt had 28b or

corresp i i rned. ssivation djelectric layers 20c and 20d
Wi 1o or e e B R i R T R rEL o Fbf Spepombenertons withe

et hods thascristard 3beaR0PleaN: 196 5 HABLARASATLAS BT 05l sct onic Page

27 19 JAN 62004 fabrication whosée schematic Cr sect
i | | ust r #PBREricANtAINg rdsiduedaypridta afd F6bris LulkeRRS be e@mi@imf.ﬂgcﬁeﬁﬁéa@ue layers
28a and 28b to formthe mcroelectronic fabrication whose schematic -
cr oss- sEERPRN of eitherahe pair aflfirs soprmt echtiininErgidub lagérs 384 hAvisB Gy kieQimitdre

m cr oel S.Ct roni c fabrjcatjion whose schematic cross-sectional diagramis

i |1 ust r ATBGOPRET EPRYAINNG resime ayers 28 andi 28t copper containing resi due | ayers
28c and 28d to formthe microelectronic fabrication whose schematic cross

Referring now to Fig. 14, there is shown a schematic cross-sectional diagram
illustrating the results of further processing of the microelectronic fabrication whose schematic

cross-sectional diagram is illustrated in Fig. 13.

Shown in Fig. 14 is a schematic cross—sectidnal diagram of a microelectronic
fabrication otherwise equivalent to the microelectronic fabrication whose schematic cross-
sectional diagram is illustrated in Fig. 13, but wherein the pair of second copper containing
residue layers 36a and 36b is stripped from the pair of patterned second passivation dielectric
laye;s 20c and 20d. Within the preferred embodiment of the present invention, the pair of second
copper containing residue layers 36a and 36b is stripped from the corresponding pair of patterned
passivation dielectric layers 20c and 20d while employing methods aﬁd méterials analogous or

equivalent to the methods and materials employed for stripping from the microelectronic
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sectional diagramis illustrated in Fig. 11. Mre particularly, the pgi_rﬁ'ofﬁnﬁf
second copper containing residue layers 36a and 36b as illustrated w t‘l"ﬂhh“‘ ?
the mcroel ectronic fabrication whose schematic cross-sectional diagramis
illustrated in Fig. 13 is stripped to provide the mcroelectronic
fabrication whose schematic cross-sectional diagramis illustrated in Fig..
14 whil e g I.o%i ng a stripper. conposition conprising a non-aqueous . o
coor di naf ‘5%“8 Phessschiatia crest-sngtonal digpiea s HrodtedimGigspwipair ob fitst ooplet y and
pref erab L o] | iti | non-aqueous coordinating solvent rinsing
and vol a%%f%%%ﬁ%@% IQ%FF Y FHgnd %ggf‘f’ tgfﬂ"‘ ﬁl?eﬂalcfoﬁ@"tfﬁ“&@éﬂcéﬁ?ff whese sehagrtieat i on
whose schedErbiifonsl ars BGflsR9al in i ds jdlustrated in Fig. .14 or the

ol et BaIsRARY in AL PO Bhieine fopt B ollsBlasithnic Borigiiam | <

m croel ectronic fabricatio ose IFC=Ccros
i 11 ustr aviede s¢henbc crbss-debing! digriRs e alc N rication.having
crbss n8l digerd® isTRE 3l LR Sloq Rl é]egpﬂé %tggggecf%ﬂ%tax‘%gl: or

. . I
formed therein a mcroelectronic structure conpri si t

cont ai niragduedmerc28omnnd a§dio fanmltR miplodleatdridtacafi@Nw kAP B&lenaNEALDI NY
| ayers, where there is forned the mcroelectronic structure absent a

copper  ¢8fitoantliaggam isdiustrated i, FlorMew paninlady) yheqfairtof eecohditappet Yordining
Absent | PRI 160 410 F PRl AmiHi thatic sbetomiofpostion shososbenaicony 2
absent inC i oo fapositivh oho emalcng a
non-aqu%gotg_s c?x%ﬁi Qa;aimng.@ol vecEI 1:Iama a hal ogen radi cal _ producing specie.
As is UNder STaoN Gietam s Ilustrated. inFisp 4 3 i sthpped & providg thermipoglentgonine st ri pper
CONPOSi BBt A WHIsS sdABmA e rHQN: : r.di nating.sal vent and t he hal ogen
radi cal ,proE(l:Iuci ngSPage28t 1rgg\?e%ﬂ)%ﬁ%ﬁ&g%é@s%g@%fn%%aé\}?’e_}ﬁ% 38‘8813&18&

cont ai. nFmigperesigustidagatsising 2 a6s-agekowk tdbriiRRinp 5616k hEl, ﬁﬂ@%&{i rggglr s of the
present invention, there may al so be avoi ded when formng ton acts to
copper eBHueingsrvgic, emiodaliytand phefyrehls foliotvisd by #tdloas rRE GRS cm’e‘rnm%i ons,
such as tgont acts to ':?Eg_ first copper containing conductor |ayer W thin

the pref@YFRHREHGViitie sgivertilayipg esent i nvention and t he

Upon forming the microelectronic fabrication whose schematic cross-sectional
diagram is illustrated in Fig. 14 or the microelectrorﬁc fabrication whoéé schematic cross-sectional
diagram is illustrated in Fi 8. 5, there is formed a microelectronic fabrication having 'fon.ned therein
a microelectronic structure comprising at least one copper éontaining conductor lajer and a
plurality of non-copper containing layers, where there is formed the microelectronic structure
absent a copper containing residue layer formed upon any of the plurality of non-copper
containing layers. The copper-containing residue layer is absent incident to stripping within a
stripper composition comprising a non-aqueous coordinating solvent and a halogen radical

producing specie.

Asis upderstood by a person skilled in the art, by employing the stripper

composition comprising the non-aqueous coordinating solvent and the halogen radical producing
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al ternative preferred enbodi ment of the present invention, a.pre-sput{§ugngmw
of the copper containing conductor |layers. Such a pre-sputtering may AN e
typically be enpl oyed for renoving copper oxide surface |ayers fromthose
copper contai ning conductor |ayers. Such a pre-sputtering may be avoi ded
since-in additi'on to renoving copper containing residue |ayers within
nicroelectnogic f abrications, .co §§% oxi.de surface |ayers will also be

renoved STpF &GO YR CORPEL 9Rtin BSRYSTHW aggord with sheaprefored embadiments of
conpri si g pkddgit ARRAEFU [.nating solvent and the hal ogen yadica
produci ng & p%citgg;a %g(gll’ ggléblsnrhgy?%rolddf a%%ﬁ@??ﬁ?o%wg 80%%%55’&0%?%%‘6@_“& the
art, | SUBIdiGr B bfih AorBicGRARSEL RN AL GANINIL e ABYEL5e i Lhi

m croel ectronic fabrications is undesi rable | nsotar ast erePie often
real i zedcantuineetndt@osslagdn 1pmathintié hfdrig embbdimbi D ttel FiLMinGARREL (X1 de
surface | ayer rempval ; (2) copper containing conductor |ayer sputtering

wi t hi n aaligimativhprefeered emboditerd\wé tHegresemdinentiqr3 ) preespuiterthgaafehsgupbérer i ng
tooling lifetine. In gddi tion to providing a nethod for formng a

m cr oel eERFIHIECoRdptordayers Such 8wt teane-medppiedly e emaloyed fpr kenkeingand a
non- copper...cont ai ni.ng .l a absent ‘a copper containing residue |ayer upon
the non-¢ BB%é’F“‘fgSH %%@%A%Yﬁé?{%gp?e ?%Berpﬁoégﬁlﬁ’cg GopdustarilaygrsalSyeh p previptideringan
efficieng t r: opper. whet her fr.om.copper,.containing
resi due I%{/%ragglg?(i Qéﬁeégng&gaé%%%? qré“&ﬁ‘fﬂg%o%?f’ﬁa .Cé’SWH’HLgtrB?‘?‘F&@EP@?“t%i ch are

et ched friomeRctiomd RBHAGHAOBbpef Bl GakEOHvdr i I Qe he present
invention. In that régard, t@gre isﬁl?ﬁafﬂ?égg‘?’lg%%\%m%fﬂ?#%egueg’toﬁ)gﬁlgﬁe as

f ol I ows,strppercdvarpiocitibn efgha pisomt wkstionl Bmbatibeme dot-0meonesdbr@hasolsution of
copper wi thin a dinethylsulfoxide (DMBO) non-aqueous coordinaling solvent
and a carbyi helogemigricelrredicingispepim Asid sioalbripumidtstiod®y agpeaseh skilldiiakiapys
chemi cal gﬂgati ans. ar#(«aI contenPI_ ated for non-aqueous coordinating sol vents
Page 29 S1G HARPBEHS PhEPPE R aH i HeetoRgRcier (% Withiy DivBBectiodic atirvgams isadi cal

produci QgdesS AR inGsTak ri'_l’?erre [, Fe%[ige%r}nciée%% {o5ac l_ ;())rrelsggﬁering: (1) insufficient copper

oxide surface layer removal; (2) copper containing conductor layer sputtering within a via on the

via sidewalls; and/or (3) reduced pre-sputtering tooling lifetime.

In addition to providing a method for forming a microelectronic fabrication
comprising a copper containing layer and a non-copper containing layer absent a copper
containing residue layer upon the non-copper containing layer, the present invention also provides

an efficient method for recovery of copper, whether from copper containing residue layers or
from copper containing conductor layers, which are etched from a microelectronic fabﬁcatién in

| accqrd with the present invention. In that regard, there is illustrated within equation 1, as follows,
a chemical equation which is believed to govern dissolution of copper within a dimethylsulfoxide
(DMSO) non-aqueous c;ﬁordinating solvent and a carbon tetrachloride haiogen radical producing

specte. Analogous chemical'equations are contemplated for non-aqueous coordinating solvents
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Cu + CO4 + (CH3)2SO ---> Qud 2((CH3)2SO x + CO + C2 + CH3Cl + (0-13)1298 ,]3)?@‘lf
Wthin equation 1, which is not-intended as a bal anced equation, but rat} er”
as an equation directed towards identifying reactants and reaction -
products, it is noted that all reaction products .other than the ‘

di met hyl sul f oxi de (DM5O) sol vated cupric chloride conpound are volatile

reaction roduct s i,eh.ar di |y exhausted from a carbon :

tetrachl %ﬂr]?rot g?“o‘ﬁ%@%@&ﬂﬁ@ Mﬂﬁﬁ( seagpdieah prodising snecies piber thammesshry at i on
of the %{rmrfd?_trachl oride/dig nethylsul foxide (DMSO solvent mxture,
t he di net hyl sul foxi de (DVMBO) sol vated cupric chl-oride conpound reaction
product Cud 2((CH3)2SO x may be recrystallized, and thus recovered,

possi bly as a disolvated adduct.- In the alternative, the carbon

tetrachl ori d€ndiG@l hYCELLS@x+d CuCLIERA)), SO, ¥ T + 00,4 CHL] FRIECERES e act ed
wi th water which extracts the cupric chloride portion of the
di nmet hyl sul f oxi de (DVBO sol vated cupric chloride conplex into an aqueous

phase fr\g Whi ch i h F’B% subsequently, for exanple and wi thout limtation,
be el ect @%Psﬂt@awa dVPEL et BEpnded 4 @ belenend) equatioaplys ratbies e et equaign i s

under st Yoln’ j inthe.art, the.preferred enbodi nents of the
present %?ﬁeg%%oﬁéag&gge |Si ’F%J[lse% ér%a 15 3 TSFCUpR RIogpes dis npigd di iﬂg‘ﬁaﬁ’t&’t‘lﬂ’éﬁ’d‘{"ﬁan

i m ti nguek thahehddige@ikuird Q. S difications. may be nade
to met hoctis, jeio erial S?E%{dft@éﬁg?\%@éﬁga\ég?ﬁ n:ﬁh%ﬁge??gnrl sugh Henie I'I?@X%‘PBW ded

a m cr ogr@iutisevhich drahadibaddantddTRe £ 8o Vel - hrents of

the present invention, &haelg le still pr ovi%ﬁ%ﬁﬁ@ﬂgﬁ@%uﬁggwspgti ons

in accordvedgexae, Uponfrondretrpiassflic darboaniétt@iloriddidineaglaifomdeTDMgCpPPENded

clainms. Page 31 1 9 JAN 2B04 CLAI M5 ' :
solvent mixture, the dimethylsulfoxide (DMSO) solvated cupric chloride compound reaction

product CuCl,((CH;),SO), may be recrystailized, and thus recovered, possibly as a disolvated
adduct.

In the alternative, the carbon tetrachloride/dimethylsulfoxide (DMSQ) solvent
mixture may be extracted with water which extracts the cupric chloride portion of the |
dimethylsulfoxide (DMSO) solvated cupric chloride complex into an aqueous phase from which it

may subsequently, for example and without limitation, be electroplated and recovered as a

metallic copper deposit.

As is understood by a person skilled in the art, the preferred embodiments of the
present invention are illustrative of the present invention rather than limiting of the present
invention. Revisions and modifications may be made to methods, materials, structures and
dimensions through which is provided a microelectronic fabrication in accord with the preferred

embodiments of the present invention, while still providing microelectronic fabrications in accord
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1. A nethod for form ng a copper containing mcroel ectronic struct ub & JAN. 2004
conprising; providing a substrate; form ng over the substrate a copper
containing mcroelectronic structure conprising a copper containing |ayer
and a nom-copper containing |ayer, where the non-copper containing |ayer
has forned thereupon a copper containing residue resulting.from processing
of the coyiheahe present Rivétitiaf, ih 8%BFd Wﬁpﬂlﬁsﬂéﬁéﬂﬁ@d Qg'mfsr om t he non-copper
contai ning | ayer the copper contalning resSidue while enploying a stripper
conposition conprising a non-aqueous coordinating solvent and a- hal ogen
radi cal producing specie, 2. The nethod of claim1l wherein the substrate is
enpl oyed within a mcroelectronic fabrication selected fromthe group
consisting of integrated circuit mcroelectronic fabrications, ceramc
substrate mcroel ectronic fabrications, solar cell optoelectronic

m croel ectronic fabrications, sensor inmage array optoel ectronic

m croel ectronic fabrications and display inmage array optoelectronic

m croel ectronic fabrications. 3. The nethod of Claim1l wherein the copper
contai ning |ayer contains about 100 wei ght percent copper, 4. The nethod
of claim 1l wherein the non-copper containing |ayer is.selected fromthe
group of non-copper containing | ayers '
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nn

consi sting of non-copper containing conductor |ayers, non-copper A9 JAN £
cont ai ni ng sem conductor |ayers and non-copper containing dielectric

| ayers. 5. The nmethod of G aim1 wherein the hal ogen radical producing
specie is a chlorine radical producing specie. 32 1 9 JAN 2 A 6. The

nmet hod of G aim35 wherein the chlorine radical producing specie is chosen
fromthe group of chlorine radical producing species consisting of C1-C2
perchloro and hydrochloro chlorine radical producing species. 7. The

met hod of @WAdMf 5 wherein the chlorine radical 3Lodup|n?h speci e |soc§rbon
: hl or4 d 2. - The method of Claim1 erein e nhon-aqueou
Egg{g?natﬁ@gg'go J%%FO?sf%ﬁ%fgnaf??ﬁﬂefh80Eﬁ?ﬁﬂ&ngﬂmﬁﬁﬁﬁéaﬁ@ﬁmgccoord|natlng
sol vent s é%ngfg?f%dxﬁPréﬁﬁﬁﬁnitriIe (CH3CN), tetrahydrofuran (THF) and

di met.hyl s jde. (DVBO). 9. The nmethod of Caim1 wherein the non-aqueous
coordi%at#%%9§§%ﬁbéh u|%trd5|‘tﬁ:éthylsulfoxide (DVBO). 10. A nethod for form ng

a copper sl Lgroelectronic structure conprising: providing a
subs!tofat e%?%?ﬁ né&%g\r/ﬂe;% t‘?ﬁlebsgﬁﬁg‘? r*at" PR E GiPE A e Al AFIRLawtePBES ect roni C
struct ure “CORP ?%?ﬁﬁmﬁrh%ﬁghépper.contalnlng | ayer in conjunction

copper containing layer and a non-copper containing layer, where
the non-copper containing layer has formed thereupon a copper
containing residue resulting from bProcessing of the copper
containing layer; and

stripping from the non-copper containing layer the copper
containing residue while '

employing a stripper composition comprising a non~aqueous
coordinating solvent and a halogen radical producing specie,

2. The method of claim 1 wherein the substrate is employed within
a microelectronic fabrication selected from the group consisting
of integrated circuit microelectronic fabrications, ceramic
substrate microelectronic fabrications, solar cell optoelectronic
microelectronic fabrications, sensor image array optoelectronic
microelectronic fabrications and display image array
cptoelectronic microelectronic fabrications.

3. The method of Claim 1 wherein the copper containing layer
contains about 100 weight percent copper, '

4. The method of claim 1 wherein the ncn-copper containing layer
is selected from the group of non-copper containing layers
consisting of non-copper containing conductor layers, nen-copper
containing semiconductor layers and non-copper containing
dielectric layers. '

5. The method of Claim 1 wherein the halogen radical producing
specie is a chlorine radical producing specie.
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with at | east one of a copper containing |ayer and a copper contalnlﬂ& JAN 23
residue resulting from processing of the copper containing |ayer; and

etching at | east one of the copper containing |ayer and the copper

cont ai ni ng residue while enploying a stripper conposition conprising a

non- aqueous coordi nati ng sol vent and a hal ogen radical producing specie to
forman etched mcroelectronic structure and a non-aqueous sol vated copper
hal i de conmpound dissolved w thin the non-aqueous coordinating solvent. 11.
The et hod® ofThel aEhdd asheleim & heesuhsttihat enis 98Pl oyed %i&JUdln

mi croel ect spniie 33 dl%sbﬁNfz&Q%HeaQEsbﬁﬁtdﬁ@h%iﬁ%t ?Q% Jam.t ! Oug

ri.ca

consi sting iRt egrat i Leyit c gl.roni c |on "ceram c
substrate E&gCl Iectéafﬁﬁggf;ﬁg%éa??oéég%%;) ar cePV ?ﬁQ£9F80T4%ﬂ¥l€e

nlcroelectronlc Pa%rlca i BRST Fensor i mge array optoel ectronic
m croel ectronic fabrications and di spl ay |nage array optoel ectronic

m croel ectyo i 2 of Claim10 wherein the copper
contalnlngf ryﬂg E%%ﬁ%é%%ﬁseg im:% fBﬁrelgnﬂ# F&EﬁtrﬁﬁﬁﬁﬁérPIQE?ClT%e met hod

of cla|n1f§° St &7 e e nbRt 8Fl@%nﬁgﬁﬂ?ng | ayer is selected fromthe
group of non- copper contalnlng | ayer's consi sting of non-copper containing

conduct or gaﬁ%ks 0 ontai ni ng, sem conductor |ayers and
non- copper ¢on Fﬁﬁg& £ f') n 10w f‘%@ee%HSQhﬂnO“Tﬁguﬁ%‘i%‘}&% irgtdreh 10 wherein

Tic
the hal ogen raﬁlcéf °8880§ SPECT YRS O RPGERRRIY adierdinatimgduci ng

speci e. solvents con51stlng of acetonltrlle {CH3CN), tetrahydrofuran
(THF) and dimethylsulfoxide {DMSO) .

9. The method of Claim 1 wherein the non-aqueous coordinating
solvent is dimethylsulfoxide {DMSQ).

10. A method for forming a copper containing microelectronic
structure comprising:

providing a substrate;

forming over the substrate a copper conﬁaining microelectronic
structure comprising a non-copper containing layer in conjunction
with at least cne of a copper containing layer and a copper
containing residue resulting from processing of the copper
containing layer; and

- etching at least one of the copper containing layer and the
copper containing residue while employing a stripper composition
comprising a non-aqueous coordinating solvent and a halogen
radical producing specie to form an etched microelectronic
structure and a non-aqueous solvated copper halide compound
dissolved within the non-aquecus coordinating solvent.

11. The method of claim 10 wherein the substrate is employed
within a microelectronic
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15., The.nethod of O aim 14 wherein the chlorine radical producing spegheissng:
chosen fromthe group of chlorine radical producing species consisting of
C 1-C2 perchloro and hydrochloro chlorine radical producing species. 16.

The -met hod of C aim 14 wherein the chlorine radical producing specie is
carbon tetrachloride (Cd4). IT The nethod of Caim 10 wherein the

non- aqueous coordinating solvent is chosen fromthe group of non-aqueous.
coor di nafebrisgtiendelesied sropuihe gatupregnsisting ofhgiated direui HikAsaNctrokie bHaMART Ur an
(THF) and di.rre%hyl sul-foxide (DVBO). Page 34 1 9 JAN 2 04 18. The nethod of

O ai m 1R JOHTath BuGHRR echrqnis dabsicatiansrselan eell aptpebrstromin midreeletitrorichy | sul f oxi de

- (DO . . d of claim1Q further conprising recovering the -
copper & %%r(r:]atﬁ#g’ %g%gg“é‘a%% AP EPRElRs IR ucmglectionic %‘i“ﬁ‘g@l&ﬁ‘d@ﬁalaﬁ?mmevmer ein

the copRehy bStoblBGRER AR T li zing a non-aqueous sol vated copper
hal i de cojr(rpgtgnd from tﬁoéakﬁtéﬁ‘?%%h@%alﬁ‘é’ﬂso| vent. 21. The method of claim19

wherein the copper is recovered by extracting at |east a portion of the
copper halide conpound into an aqueous sol vent and el ectrodepositing

.t her ef A8niThe ethpd of G030 twhed thécdppen@Rtfing Y e cBitaits SAAPEH0 HARKAT NI Ng.

structure, conprising the steps of: providing a substrate;
_percent copper. ‘ '

13. The method of claim 10 wherein the non-copper containing layer is selected from the group
of non-copper containing layers consisting of non-copper containing conductor layers, non-

copper containing semiconductor layers and non-copper containing dielectric layers.

14, The method of Claim 10 wherein the halogen radical producing specie is a chlorine radical

producing specie.

15. The method of Claim 14 wherein the chlorine radical producing specie is chosen from the

group of chlorine radical producing species consisting of C1-C2 perchloro and hydrochioro

chlorine radical producing species.

16. The method of Claim 14 wherein the chiorine radical producing specie is carbon tetrachloride

(CCl4).

17. The method of Claim 10 wherein the non-aqueous coordinating solvent is chosen from the

group of non-aqueous coordinating solvents consisting of acetonitrile (CH3CN), tetrahydrofuran

(THF) and dimethylsulfoxide (DMSO).
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form ng a copper containing structure over the substrate; forming a 1g jan 2301
dielectric |layer over the copper structure; patterning the dielectric

| ayer, to expose a portion of the copper containing structure; the

patterning of the dielectric layer also form ng copper containing residue

upon pore.i @Rs efcide opatigrned %@k@?ﬁrmﬁl'n%}@%'uéo%%“‘” ng the copper
containing residue fromthe portions of the pa ?erned dielectric layer by

a wet stTIPPLRYEHrDEEIEenknpt slimsghal sekfqnide ¢OMOsi ti on conprising a
non- aqueous coordi nating solvent and a hal ogen radi cal produci ng specie.
35 19 JAN 2094 23. The nethod of claim 22, wherein the copper containing
residue is conprised of one or nore naterials selected from the group
consi stilfy &hecepymd pfuokiide,l0cdppehenxigipranth@ recoppeing Wie materi a

havi ng %m%%g§tﬁﬁ%iQ%e“@E§§@r91ﬁﬁ%@?coﬁﬁﬁﬁﬁf- 24. The nethod of claim 22,

wherei n the non-aqueous "~ coordinating solvent is selected fromthe group
consisting of CH3CN, THE and DMSO, and the hal ogen radical producing
specie is selected fromthe group consisting of Cl-C2 perchloro conpounds,
hydr ochlZ8r o TR® rpfidinds ofpekdbimork? whenpburids angedw drsobeosweenpounds. 25.

The WEt@@dc9§s€$fﬁﬂ9i%%,a“ﬁwﬂiédﬂekﬁg ggﬁkf%@ﬂeggﬁper halide

compound from the non-agueous solvent.

21. The method of claim 19 wherein the copper is recovered
by extracting at least a portion of the copper halide
compound into an aqueous solvent and electrodepositing

therefrom a copper deposit.

22. A method of forming a copper containing structure,

comprising the steps of:

providing a substrate;

forming a copper containing structure over the substrate;

forming a dielectric layer over the copper structure;

patterning the dielectric layer. to expose a portion of the
copper containing structure; the patterning of the
dielectric laver also forﬁing copper cohiaining residue ﬁpon

portions of the patterned dielectric layer;

removing the copper containing residue from the portions of
the patterned dielectric layer by a wet stripping process
employing a stripper composition comprising a non-agueous

coordinating solvent and a halogen radical producing specie.
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coordinating solvent is selected fromthe group consisting of CH3CN, 1¥HRN ZiG4

and DVBO and the hal ogen radi cal producing specie is selected fromthe
group consisting of C-C2 perchloro conmpounds and hydrochl oro conpounds.
26. The nmethod of claim 22, wherein the non-aqueous coordinating sol vent
i s DVBO dAd T meahegent rddiicak2, priseesinnghs pegire ri 806G #hind7. The met hod

of cl ai m:22; aWerLi-BnbPes HON; 0 coordi nating solvent is DMSO and the
hal ogen r adi cal Sproﬁ%ci%g ggﬁ%ﬁ% #ér%ff4m3%eﬁuﬂﬁ86? ®% &EPB of from
about 10094 W GPniisgEI919SANCROOA 2BorTHe, neihed ofidd ainm 22, wherein

the strippgec Qsﬁﬁiéﬂuﬂj%a@@ﬂ%i§Quﬁ%tEHP§%fR£Hg§£-é rayi ng. 29. The

met hod of claim22, wherein stripper conposition’i éd by i nmersion
or sprayfFfgP¥or fromabout 0.1 to 60 minutes. 30. A nethod of formng a
copper containing structure, conprising the steps of: providing a
substrate with an overlying dielectric |layer having an opening forned
therein; formng a copper containing |ayer over the substrate,. filling
t he openi ng;
7 247 The method of claim 22, wherein the non-agquecus
coordinating solvent is selected from the'group consisting
of CH;CN, THF and DMSO; and the halogen radical producing
specie is selected from the group consisting of Cl1-C2
perchloro compounds, hydrochloro compounds, perbromo

cdmpounds and hydrobromo compounds.

25. The method of claim 22, wherein the non-agueous
coordinating solvent is selected from the group consisting
of CHi;CN, THF and DMSQ; and the halogen radical producing
specie is selected from the groﬁp consisting of Cl-C2

perchloro compounds and hydrochloro compounds .

26. The method of claim 22, wheresin the non-aquecus
coordinating seolvent is DMSO and the halogen radical

producing specie is CCI,.

27. The method of c¢laim 22, wherein the non-aquecus
coordinating solvent is DMSO and the halogen radical
‘producing specie is CCI; at a DMSO:CCl, ratio of from about

i00:1 to 0.01:3,
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pl anari zing the copper containing layer to renove the excess copper 18 JAN 2004
containing | ayer over the substrate to forma planarized copper containing
structure within the opening; the planarization of the copper containing

| ayer al so formng copper containing residue upon portions of the

di el ect rit IT@pepethehovd ngathe2Topperetontiai nitegppesi ok om.t he portions

of the patgenned g§eﬁﬁ§&558n|§¥%&m%&i§ wet stripping process enploying a
stri pper conposition conprising a no -aaerus coordi nati ng solvent and a
hal ogen radical producing specie. 31. The nethod of claim 30, wherein the
copper containing residue is conprised of one or nore materials selected
from the group consisting of copper fluoride, copper oxide and a copper

type nmat&r.i ahehagiimngl @ fsubsimnd ,alwh\é/@iaﬂxhtsﬁ}%rp%@mcoﬂ;o%i%ic]f"\llsd'zoozl 1
copper.aéélig ebngih%gsof claim 30, wherein the non-aqueous coordi nating
sol vent T's sefect ed fromthe" grody eonsisting 2bputciBENEo THE and DVBO, and
t he hal agemteadi cal producing specie is selected fromthe group consisting
of Cl1-C2 perchloro conmpounds, hydrochl oro conpounds, perbrono conpounds
and hydr obrono conpounds. 33. The nethod of claim 30, wherein the

non- aqueous
30. A method of forming a copper containing structure,

comprising the steps of:

providing a substrate with an overlying dielectric layer

having an opening formed therein;

forming a copper containing layer over the substrate,.

filling the opening}

planarizing the copper containing layer to remove the excess
copper containing layer over the substrate to form a |
planarized copper containing structure within the opening;
the'planarization of the copper containing layer also
forming copper containing residue upon portions of the

dielectric layer;

removing the copper containing residue from the portions of
the patterned dielectric layer by a wet stripping process
employing a stripper composition comprising a non-aqueous

coordinating solvent and a halogen radical producing specie.

31. The method of c¢laim 30, wherein the copper containing
residue is comprised of one or more materials selected from
the group consisting of copper fluoride, copper oxide and a

copper type material having a substantial weight percent
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coordinating solvent is selected fromthe group consisting of CH3CN, TEHEAN 2004

and DVBO and the hal ogen radi cal producing specie is selected fromthe
group consisting of d-C2 perchloro conpounds and hydrochl oro conpounds.
34. The nethod of claim 30, wherein the non-aqueous coordinating solvent

i s DMSO egmbetrhe hal ogen radi cal  producing specie is CCl4 35. The met hod of
claim 30, wherein the non-aqueous coordinating solvent is DMSO and the

hal ogen radi cal producing specie is CCl4 at a DMSO CCl 4 ratio of from
about 100:1 to 0.01:1. 36. The method of claim30, wherein the stripper

conposi tipn.. .S | ied by._i sion or spraying. 37. The nmethod of claim
30, mhef%?nTFﬁemgggr%ﬁgfC%%H%E%Ltﬁ%ﬁrng'QﬁbPPéda%ﬂﬁqWﬁnersion or spraying

for fromasodnadiy twlfent mManuasectdd trdn AN 3ro co38:sThg, met hod of

claim 30 er.ei h I rization i.s acconplished by chem cal nechani cal
pol i shi nogf. @éﬁ' THEnE ARG 48 Bl Balogen Fadical pr%’ducing

specie is selected from the group consisting of Cl-C2
perchlorc compounds, hydrochloro compounds, perbromo

compounds and hydrobromo compounds.

33. The method of claim 30, wherein the non-agqueous
coordinating solvent is selected from the group consisting
of CHiCN, THF and DMSO; and the halogen radical producing
specie is selected from the group consisting of Cl-C2

berchloro compounds and hydrochloro compounds.

34. The method of claim 30, wherein the non-agueous
coordinating sclvent is DMSO and the halogen radical

producing specie is CCI,

35. The method of ¢laim 30, wherein the non—-agueous
coordinating solvent is DMSO and the haleogen radical
producing specie is CCI, at a DMSO:CCI, ratio of from about
100:1 to 0.01:1.

36. The method of claim 30, wherein the stripper composition

is applied by immersion or spraying.

37. The methed of claim 30, wherein the stripper composition

is applied by immersion or spraying for from about 0.1 to &0

minutes.
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38. The method of claim 30, wherein the planarization is

accomplished by chemical mechanical polishing.
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