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Fl exi ble rinsing step in a CWP process The present
invention relates to a chem cal - mechani cal polishing

WO(20MA)358001 and process and nore particul arly POI/IB200MP53043
tool and process in which the exposure of the wafers
to air in between subsequent stleps of planarization

gﬂ rinsin mzed as well as to internediate

Fl LTS BﬂnﬁzgghBF§e§r final seniconductor products
havi ng been polished by the CMP tool or nethod.
Chem cal - nechani cal polishing (CWP) has devel oped into
an i nportant process in the design, devel opnent, and
processing of e.g. electric or electronic conponents.
CWP technology is essential for the manufacture of
cost-effective and | eadi ng- edge products. It has
beconme critical to the fabrication of ad

nul ti | evdihe |pfﬂ5é'§r“é‘t’eé‘é!06 iffflétﬁﬁ fosa ghenpigal-nsc F"E)‘@"I‘elé’é’tlils}biﬂg (CMP) tool
anli ggol'&%s ‘i[ uﬁ?l?qg ATMP t&ﬁmp}déeéﬁﬁ QvHMh lth@ @xposure of the
n-con dust y to ay to polish off high spots
walers \ahie ﬁ@bﬂWeansMéqmndﬂq:mmﬂpManmtwafaed ginsing 1§ tmaurmm:;i as well as
flattening the filmor, wafer reach requir
to HerRsiag msoﬁu&ﬁamcﬂaﬁs 5 g elip s pOn S PGt RARE been
ponlc,mqﬁstha eMPRPboREuRL! en simply referred to as a
anari zation process. In the CWP process, both
nechanlcal and chem cal forces are utilized to produce
a reasonabl e, required nechanical renoval rate of a
material, e.g. the wafer or filmmaterial, and a
preci se @ﬁhﬁéﬁlini’é@hilméal p@flSHlﬂQ((EMm)hﬁ delvalo@ed e an 1mportant
selectivity in renoval rate of one_naterial to anot
prpegss inethp design dewslopmen, #aPeassing Aie-getlRHF OLF eF%?‘E%gomponems

Cﬁ?qg&’no%gtl%{gs&glai RS mbfifaGite (ﬁ'@gstr@?f‘elaﬁ{?é e 1e5&15§ @dge products.

'S po to achieve a good selectivity or
It h& webmeictivical ep ehed'ahn@atmn phedvascpd meltileypbintegzated ﬂlrctfnh an the

m*crqq&g:%rggrtecég LE@?;?! 3Tha e@@ﬁ’e&g({e&g\%n%ln\@réy%es 0y A g%grﬁ%%%uctor industry
lisofriANdpeal onNpABANr b8l filitk ABFEsitEd@bh Waf@s, that wa
to%ﬁ?ﬁ%@ﬂec?ronlcpwhfgklals ' John W é& & Sons, ln g

flaveniong thofim OAW@fePthW@Q*E@QuE@hbﬁi@@é/%{Rbﬁbplamgl?ﬁfj?ré‘)f surfaces.

b _
TS BB DR Sy BB Ay s

t he sanplig tsdChECEoSRE, Hoth ﬁaemm@l aiid gheheitabdenced dre utilized to
anpl e surface and the pollshlng pad to affe

prﬁdﬂqesﬂifﬁﬁfg’nﬁmﬁdﬁq‘!l@é‘dgeqhén‘ﬁfi SRV SLT61 G & THHEP Ao g pafer or film
mgt%ﬂétlt bR Plt%@fse E&Jﬁﬁﬁla?il@}ﬁ &t G rrérﬂ&va%e Maisie€Svity @ removal rate of

ace properties o e material that is being
oreahatstiddo byothcreathermoducs of batb ehémigak andgumhaalsalefogces dience, by

oo A e e 5 SRR g i oo

seié%ﬁvkghr em)vgrdn%e pRdired iplichtds surface layer can be

easi | by the abrasion of abrasive particl
and t he pbid GMPrgo¢sasihasikisen ngma@&prpﬁg‘{ely Hescaheghind 1llustrated by I.M.

Stelgerwzﬁg, S.f’.ol{d%rarlt(ahé'lnsd li.?.ré‘xutman h éﬁ@m’ggll MedAhR3PPanarization of
Microelectronic Materials’, John Wiley & Sons, New York, 1997. A CMP process comprises

moving a sample surface to be planarized or polished against a polishing pad that is used to
provide support against the sample surface and to carry slurry between the sample surface
and the polishing pad to affect polishing which leads to planarization. The chemical reaction
that takes place during CMP modifies the surface properties of the material that is being

polished by creating a surface layer, such as e.g. an oxide layer. This surface layer comprises
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Firstly, formation of a surface |ayer which makes that
material can easily be renoved and which enables a
wopewmBsa7cont rol over the renoval rate. SeconBCY/IB2005/053043
renoval of the abraded materials by dissolving them or
by surroundi ng then1mﬁth surfaé%ants preventing the
ch@rplgcafz?rgd rrrrlgéhea%%c%l o ér? M t@lﬁt{ rglﬁ%osm 'ﬂﬁo% gf{h% bun( material and
sanpl e surface 8
ofief phie Serficatiayen caf bsaezgﬂyl eemb\}eyl Hyrtbmbnagbn shatgsit©particlés and the
wafer 1 to be planarized is pressed ai ns
POEhipg nachglb&mgr%eé@sghe a%r%lec%mq%alpfe{qeghwsrﬁgnﬁaéorzwoaﬂan purposes.
Fifsf15 M%oﬁo@&rﬂ% |58 D8P Hhices HamBieAHENh dalllybe removed and
‘enent erably rotational novenent respect
which embtescat;hecnse( smeroFoger the) remomalarater Sé@mdb»d reandatioftbenbraded

gl AFOBRIBRRD! DX TERCETRT T i R Aprvealpg the abraded

“mdtbffs BBRASY, %r@@ép‘bh@éd%t&%%@%Qlédsutfﬁc@n aqueous nedi um
conpri sing em cal reagents, 1s dispensed to a

| ocati on F@& it lﬂﬂést}:ﬁﬁ!si %whqgatpa@p@sergatg)n ofcn gemeratly knewn gplishing

to?lhg \?aﬂlg f aPlg g%sffrre]gsre% rést Brpé)ilg ggu facheglsg ¥alled polishing

pad 2y &fid/the |vﬂﬁ‘@r I and pitishiak ipadhR age lﬁl@dg}& 1dﬂo&hdwdmhhﬁ pié’férably rotational
slurr¥ 3 .across the polishing formng a

m%\ﬁ-'@@p 3¥ith fegRActtorech Rep e ik A}; Iﬁawréerrﬁd aﬂb%dlgﬁmoth the wafer

1 ééi?l o b@l#hu% o;}{ﬁsz’ﬁ\lﬁnd%r o?au&?a;ﬁggl' np¥Em 61?1‘21? Hg?%ﬂlﬁél?&y B3 mprising

firvebranvieqalticlest suspenﬂecbm anhzquémrsonechmd ooeipmsmgy:hammal edgents, is

.to the rasi ve artlcesmthesl rry 3 d the,.
aipRutndia R Toaog n AP IEhEE mafl 21 CE. 18 Bo s o eialShipg pad 2
CénfrifuBal fé}dérg%ﬁexﬁted'b%&h@ i&atioﬁambeéméit ah@ MR\Vp¢sehdesN thd@afer 1 very

surface of the wafér 1. For certali n;’gpllcatlons a

clagro thsatolisiping padid dissiibuiethe shivan® agresybe pekihing pad 2 forming a thin
sh et%&_lfhaul ]f)netﬁé ﬁofs%rﬂ)%%a%&;g %j 2psg §'r11r|1 @galﬁ)ggva%erq t5 e S)opg]ed the

rocess may

polifieing pad2 pad tispolighiag elurryln Thet:mbmaﬁbhb Sﬁmuﬁﬁhlcal action from the
pol i shi ng steps, the wafers are rinsed with dei oni sed

for(cmapd o@lpel.ty amilicdo fhe abFastis Paeestacls slyged ap the chemical action
&ﬁfﬂ&@&@‘ﬂoﬁ&eﬂﬁ&@?& Ef¥in tﬂF slugi?rrf" résiItd ﬁﬂﬁﬁt@hal r\éanwal%m the

eani ng sol ution exanpl e a cleaning solution
surfage dwfehbenfwtlri azole (BTA) with a concentration of

bet ween 0001 .to r|nS|n ste

ol | shod TeaPeain Spplicttises CMP Biol gy &p ibHisE ks e ne polishing
pl&tR, AN doRirisi@achdIRRink phd Q%E@&d ?rtb P, A BERSH e CMP process
operatlon and to renove pro ucts of this operatlon

may CINRIFE m@rf: élnansqnefpabehmg\stmrln@e?wq@msn@segu% polighéng steps, the
1%? r%ns'e k 3§9m (];lerIf Fﬁzgﬁ aﬁ.ﬂ%?—ﬁ] ngo?z{téarq}sg?i ﬁlns%mlconductor

e nex

pr&ébﬁﬁgt&ﬂﬁlomhlg&hérllg Mﬂha&ﬂieanhfg s@lmﬁihf Aatekymple€d cleaning solution
pol i shi ng. sequence, woul d be direct

b Lo P RS HOMEesoRttton OF beiyepha0R0 Lja b M. During a
rlrtgﬁé sﬁﬁiémer}%hgﬂmﬁfetk dn%eré%ﬁvi‘ﬁmrwaté} i ot R YRARb ROl reaction

wn systens t rinsing steps in
initiated during preceding operation and to remove products of this operation from the wafer

surface. After a rinsing step, the wafer 1 is lifted up from the polishing platform and moved
on to the next polishing platform for a subsequent polishing phase. In a perfectly tuned
polishing sequence, the wafer 1 would be directly brought into the successive polishing phase

without any waiting moment.
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bet ween two subsequent polishing steps have a fixed

time duration. Hence, if different polishing steps
wh200e/088387T erent tinme durations, the wafer thatrPdEB2005/053043

passed the polishing step with the shortest tine

duration is imrersed in the DI 3ater first, and after

the fixed rinsing tinme duration, it is renoved from

the DI wdt By heweyehaglisadvamige dfthakmowis systdmstbatrrgnsimet steps in

efore it ansferr.ed t ubs ent O|IS
bepfesn g sinfeAledt Dol e WA Re b Tinea Hens SGaL HRBed, i frent
potibifiRg stEpEhevenifferest tirfle dhratiods, ﬂleW&ifeMﬂaEﬁlﬁas%Eﬂéﬂ iti§d ;ﬂﬂlshmg step
traces of chemcal residues fromthe slurry, in th

with gKishorgast Hme Alurafioads 1rméeré¢fl/mrtbﬁi?émat@fﬁr@t, aaftes dhe fixed rinsing
r
tu%{&% E@&gztr %g%é@\ge cﬁ{é L \%teld es Ct% ﬁm‘ﬁ n g‘?t sgﬁlstke?ng wet, before it
capibe tassferradth zdmbsmntvﬁuhs]lnng awp, EBOII)F waffefl dré ylmdlthnécﬁls@nnoved to a
obj ec of the present invention to provide a CVWP to
next\gen, éﬁ/lﬁxﬁ‘i’ eg@ 0 Wt W H BT OPRPTISHIE %% p%q:l]ep}lg,al 6@51dues from the
sh&HY, 5Pl Mty cHERRAS, Rivk RAViRsHAE Bf th &}aﬁ)%&@&sgs #HHssibility of
as a sem conductor wafer or a partially processe
dagage,con doobgion,afltlst suafaee afthewlalferawhich cpn deaidde products and devices
iﬂbﬁr nmedi at e 190 final sem conductor products made by
qu %Fd%@gg he above obj ective is acconplished by a
nmet hod, a devi ce and sem conduct or products accordi ng
to the present invention. The present invention
provides a chem cal nechanical planarization apparatus
Wi th at ll?gsdh o%fg(at @t%n'f B&'sélﬁ aneﬁ 1&9 Eﬁmv%@%%l“?%&%nd a CMP
nmeans for carrying out:processing
prsaenytvh_ﬁ:hemuﬁhlye tlﬁﬁ;ﬁd@smﬂmﬁ 6B®rﬂx§10$1t(ﬁplaﬁﬂg¢)bf the 8@ face of a substrate

ol i shin ast. one of said processing
%Sp%seﬂug?fﬁﬁlfﬁé Q{dﬁﬁmag@i'y Frogenisd sgmiqoagucipr supstfaigas well as to
r&ﬂhé ﬁﬁérﬁﬁ:dﬁ&ee& firlal séi€oRERICRR gr&ﬁ,egrlﬁam e bRReRr esent

i nvention, each processing s has a t processi ng
step ti nr&hamboveh@na]mwarlsaatqgamphxheﬂéxyrmnethod;rmdevmgmd semiconductor

cont r ol ans adapted. for .setting the total processing

pr%@g_& %C_F?{g‘le%g&gﬁgetwgfen?ﬁ]é’eﬁtl‘o&ce53| ng step at each
pol i shi nghelpaéstAriAvafidn psoiddsarihealiday mtthddieil pRRBrization apparatus -
time. By ending at substantially the sane tine is

wirpaireast eq pelisting; atérenceach bevies meenefos samyige ont-piveessing steps

suf?ﬁl?a g&ﬂlyﬁ %E@g%sg%lg%ﬂﬁ% %lnéﬁ’lg ’}gmeiuﬂg %%ghh At l@?gt ope of said

arger t I men
prodessipg eispfurthenneort camprides @ rmn@rmpﬁteﬁﬂw palishifg s1epr I the method

conprise neans for determning.the end ti of each
ia dhas Fe'}?g"f%%e@b‘%’tt%e POGERUFep Has & [oR)PRgeessing step time and

hep SR @rth |
R A AT

ste@d}mrssuCh ghathlee pnormsnig isepiab pachfpodisizing platfiohre eads substsntially at the
one ri sin aratus. may furthermore. al so
sapfipte BY Bfingiaf Bips R CaBrRE SEhe Pl N atelh i R G petween the
endling®f efe ﬁrb&:sﬁhg SRPS MACIS pEIRBing pIAHRG AR RAE A& than 2 seconds.
according to the 1nvention, wafers do not have to wait
in air According to an embodiment of the present invention, the apparatus may
furthermore comprise means for determining the end time of each processing step by the end
time of the slowest polishing step and the control means may have means for setting the total
processing step time by adjusting the time duration of each of the at least one rinsing step.

The apparatus may furthermore also comprise an endpoint detector for determining the end

time of the processing steps.
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before they can be noved to a next polishing platform
Therefore, the chem cal nechanical planarization

waampanztirs according to this invention has thePCT/1B2005/053043

advantage that there is no or substantially no wet

wafer waiting in the air in betyeen two polishing or
polishing + rinsing steps and thus the possibility of

danmagi ng,Inshecippastes. agcordorgrtoshainyertn, Wefers do notzade td Wait in air

n odi nent of, .the i nvent.ion ac rocessi ng ste ,

o B e dhoy 8t P ORT RISk et BuBLFEg<a 11 ShsTigh mechanical
pled@Ratic & parits REordBANS B YnVeRtAHRRIUBadhtae0 Mdt Mekd R0 or

the duration of each rinsing step so that rinsing is o
sub_etamtmim Vet rwader waitingnn iblerair_dd befesteen o palisiyng drepolishing + rinsing
SR RENERA DB o BB v

pol i shi ngnahembodintsneasehe invehtloR eAtIpivdedsingedpday EdtBprise a

In one enbodi nent, the control neans nay be adapted .
Poishing stsp fllQwasbyt hENnHIS bR hei Goatrplgmeansenaycbenastapksd foricontrolling

.o, r - . . .
th&8ehafibh SEERAG 1B RSO I AP St Rl durile A FERARI0d determined
byphe differericn betweenthe @ tank afthagecceding palishing stegarid the end time of

ffect t.he toal thrqu ut .qccurs. No extratime is
th WSt ERANE SiEDARCRISA AV RER PHUTRHSRNSHE e aopgsmbodiment, the

cohtr§Bflef3Gndy BERIabRE thMContloIRizNBe SRR EAENSBine _t??‘ﬁet?wréen 1 and 60
that case a security margin would have to be built 1n.

segpnsis Hase ferablyabatergen dand b secondodi ment according to the

i nvention_i,s that palishin nd rinsing i erforned .
onthe. sai PR Ber gt BigbbOghicg o pF Begppn Mvention, an
advaahge is thad 5b REgATRYE eBRcEY the tduk threeputbdchey, Bldtextfife is added
carrjer than t%e waf er carrier_where the polishing
there sphich would by the gasetihfos exermpls fixsd ead gmes &y the ringing pepswere set,

asin gi:a§ afvantanky Hﬁ?@ﬁ%uil& hdvaKE Be BRitnI iﬁF’AH&g?rna;&?rg&%%‘f this

a clean room~1In an enbodi nent accor
embodendnt acgording tatheanantion isthatgmiiohing and rihsing fis pedformed on the same

econd dathird lishing platform The first,
WG RGO PPET B0 R Thape sy %&ﬁ%ﬁ@%@n adiffrrent wafer
cafrfer BRINtBE Wafep SRtrict ARBRth&PBlishRRI hdpSk peEmMAd TRINEIdS % 1arge tools,
The present invention furthernore provides a nethod

whieht isarlispdyantagechacarsedblakes umtap inzushispacedh egubsleantresn.
The meth ri.ses. at |l east two simul t,aneous )
" processi %g arg?, %‘ggalmé:gf:%ccﬁrrdg%ge@stb%Evg?té(ﬁ"MPF‘?}“}?&‘Q’ comprise a

firftph beohd @nd i eirdypulishing IpkafirmOTRe ffst,isBondrmaesisd B@ibodiment may for
st eféiﬁfurtherrmre conprises a rinsing step after the

exprapicdiadepted ppertasen fipre cepner AMP i ddYIRgnd bufingar e
control | g¢. P%SEHQLV&D 5% nﬁUE?r@ﬁhésa% bRl pr%xeﬁﬁém mechanical
tinme. The e time of all processing steps may be
plabetigativnid dulyrates eTixnmie thodeomprisdiat Eastvwestsirpoltdngbusygocessing steps,
tep and the total. processing step tine may_be set by
caJtREEF g SEREOTPRE B s oHE P AHRA 515 oHE DR IPERESESIE seps
furPi@mbte ®ni}is8d £Bnsing step after the polishing step, and wherein all processing steps
are controlled so that they end substantially at the same time.

The end time of all processing steps may be determined by the end time of the
slowest polishing step and the total processing step time may be set by adjusting the time
duration of each of the at least one rinsing step.

In the method according to the invention, wafers do not have to wait in air
before they can be moved to a next polishing platform. Therefore, the method for chemical

mechanical planarization according to this invention has the advantage that there is no or
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In the nethod according to the invention, wafers do
not have to wait in air before they can be noved to a
wWoeoob/0ps3B7 shi ng platform Therefore, the nmet hoRICT/IB2005/053043
chem cal nechanical planarization according to this
invention has the advantage that there is no
orsubstantially no wet wafer waiting in the air in
suts@inti@ By nb Wet Pafdr shiitheg iarth@aik irshdtweenttwo mﬂisnﬁgsi' @Pplshapd+ rinsing
thus the possibility of danagln such as e.
stepppidbdindHic RoaTbIbEY of dAmASHgs SUGh 61t CERpRRIb rambe gfinipiged.
i nventi og,
Step. af ¢ o R AR R LR P TSRS R s g Solfrise
ringiny step after ﬁl@lpb’hﬂhldg.l step gn@eetchrrmsmgrstapdnnteb@perfmmdd Hyring a time

Pl Ao O e SEERE K gl RS B Bhing st and
theoeldl Rt BBthe fsﬁ)mesﬂ fsBRg %féﬁvwnma@drwlm AR{Thibdu3S RGNS LEep-
The nethod according to this enbodi nent of the present

i nvent i ofthé as:thddeaca@tvlmta@es embeodimear ef the pmenteg‘ennnoe has the

ad¥aﬁlfg$g%tth€mn]il%glesv\%ofﬁ(l)e{§aé ?tﬁeq:lpg gghé: tlo t Xoturg arrlge gx? a fl %g is"added

the@€l AvRitHRSuldWe thé €askiiNfolr Bgarsle fixedBhiEtided foralse fimbiidi@éps were set,
case a security margin would have to be built in.

as mhibahese ageaRtapersn Wolldhayeinbe Bekin Arihdi aﬁgartt%get qfghis
ent Ut kol ding RAbhe BN RAAMELALLASihdnPR/eBORRE on the same
wdferalagrier r innsost griomart ﬁ]M]bmolso rinsing nmya)edleffbﬁnﬁhdm aelifferent wafer

carrier tha t he wa carrj r wher.e t n
cag b o BB W RHF 4% REmE 5P s Ber s TORIRORq arge tools,
wlﬁcfms%%ﬁééa%ﬁgg% HeH R SCakds dpetkssmeﬁ shRL e Gha TRAK Fodn

e.g. a clean Toom In enbodinents according to the
i nventi o emh@dlmbtgtapmrémgﬁcy thsanyension the Aehstregrmayaes
sed sem condu ate. The

seifieaBaiBbn it dr DhPRTR REeRERL SR Elr SHBRAED o

progr am mhe gteséntligvensieh furti@rfote previdey 4 ésp@er rogram product for

processi ng. step in a CVWP process of a substrate when
SeHipg aén@pﬁmfl Bq'@gqogﬁqsmgmdp ajMR,pregsseef Hpbstrate when the computer

At

préfe B R0 BRGNS S B Sesfh AR o oL FADREEISH embecded
mipropgrcassos el e iy amcmcomgolkuoha pmgmmlﬁﬂﬁégate fherayg sughuasen FPGA, the

rogram contai ni ng a code for control a _pr.oc
coBBREF PEierE bon ot 5o 10 asobgIORe RPOtsE Cairias gjgast two
sul?s@auéﬂt ptRBKIng M sOAnd d1eddf &&Qﬁ&h@ﬁro@&s@ﬁ% skepis IEEHSMROR: comprises a
onprises a rinsing step after the polishing step,

rmmlmgrseqpraftat theobishing stap, wheseis allpiocesting siaps erld spbstantially at the same
same tinme. The invention also provides a
nﬁhchlne readabl e data storage device storing the

conput er TRE agkafidPales pelvides @ Mathing-readabledatdstenge dévice storing the
Furthernmore, a nethod of manufacturing an electric or

CORIPHIEr PLBFAN BEOGEteACERrdiEdithro@Vventind. net hod conpri ses
perform @grtﬁaﬁ‘[&'@, 3l mERed %mea&hmﬁﬁ ERLHRr Beconic device is

provided. The method comprises performing chemical mechanical planarization of a

substrate, the chemical mechanical planarization comprises at least two subsequent
processing steps, each processing step comprising a polishing step and at least one of the
processing steps furthermore comprising a rinsing step after the polishing step, wherein all
processing steps end substantially at the same time. The substrate may for example be a

semiconductor wafer or a partially processed semiconductor substrate.



10

15

20 -

25

30

substrate, the chem cal nechanical planarization
conprises at |east two subsequent processing steps,
W@ 20h/0p3eT essi ng step conprising a polishing sPepIBnes/053043
at | east one of the processing steps furthernore
conprising a rinsing step afterg the polishing step,
wherein all processing steps end substantially at the
sanme ti n@he Tﬂ\@nﬁ@tbﬁhﬁhﬁmﬁ@ymﬁdn’s aecx)a’imlltc& sbﬁem adapted for receiving

sem conduct Qr fer or a par cess _
PSR CO A POn S BSC PR Th 5 P Y (1) T iogingithe CMP process
acﬁr&%&@ﬁle&br&@mﬂ@&{tlﬁyﬁ em adapt ed for receiving
arameters and sendi ng these paraneters to the CWP
t ool f or Thesefandrotingy chéractonRics foatess aad advaitaggs vbthe ipecsent

. sent nventlon ese, apd. other characteristjcs,. L.
infep R E ML bR APt aEE T Tl ek S BHioRo &Gy fn conjunction
wilf®e ﬁ@co@maylﬂgtdrafwlﬁga twHcH Mubtene, Vdd%l@ﬂéx@ﬂlple the principles of the

descr ion, taken In conJunctlon mnth th
m\é@@b@ﬁﬂﬁh@/dﬁgﬂm% éen fonthe gakel qfwgamak@nlmwlmt lymiting the scope
of %ﬁ%n@ on! ’Pl?e x%?éra%erﬁgﬁx c{uﬁ{ela%el( Fe?ér t8%he mlcﬁeq drawmgs

escription i's grven or the sa exanp e on

mnthout limting the scope of the invention. The

reference figures quoted below  refer to the attached

drawings. Fig. 1 is a schematic representation of a

waf er - po [

Tl st a1 iof e dpein 313 RFISing 00}

schemat i ¢ig. I2llsjatsclaimamln idstrati@GMPY 2 weferishuaty-padysybemus ed

f mbodi t t hy t ' i 9. 4A
1 ust r af 6 o st dRosFaEon b KR5Sl el e dhed for
enfYo@ERSSESF tBOPredéfl ifRhtibave to wait in the CWP tool in

accordance wth an enbodi nent of the present
i nvent i ofig. BAgillugpites 4 water thabwag commupusly heingpeocsesed and did not

ha%)ﬁt \!ngﬁlutgl: YZI\J?[g tdoY il £c%gl%§ﬁged\E§H gn E&gf){h%e?@b{ thé Bgetsprﬁ mvention.

t ool during processing

si rrpl i fi @ik bBQﬂkstd?lta@f@ﬁlﬁeﬁfhaﬁwﬁ@ﬂmui)ﬁﬁm&mslyéjnrigrpmt&ssﬂd and had
nmet hod _of BF present invention nay be enbodi ed.
to W‘tt"hg‘eoqmpéi’%l uripg PIRGESING he same ref erence signs

refer t OFﬁg'% 1ﬁ@§¥ﬁté§ ﬁtﬂﬁilﬁ&f)&%cl?hﬁgﬁm §f a ddip lﬁ&e@ﬁ@ﬁl in which the
invention Wil be described wth spect to particul ar

m@hcbrbdﬁtheptesermmdvevmomnmefoereeﬂDéleﬁo certain draw ngs,
but the i S not t hereto
P ted oy BhePneRelSh e Bas ek Ee s Mt iahf e
ang:llogwgselﬁﬁ@]tg not be construed as limting the scope.
The drawi ngs descri bed are only schematic and are

non-limting. In the drawings, the size of sonme of the
el ements may be exaggerated and not drawn on scale for
illustrative purposes. Were the term"conprising" is
used i n tThe ppsesdntentios avill pe idestribad with respect to particular

embodiments and with reference to certain drawings, but the invention is not limited thereto
as it is limited only by the claims. Any reference signs in the claims shall not be construed as
limiting the scope. The drawings described are only schematic and are non-limiting. In the
drawings, the size of some of the elements may be exaggerated and not drawn on scale for
illustrative purposes. Where the term “comprising” is used in the present description and
claims, it does not exclude other elements or steps. Where an indefinite or definite article is

used when referring to a singular noun e.g. "a" or "an", "the", this includes a plural of that

noun, unless specifically stated otherwise.
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clainms, it does not exclude other elenments or steps.
Where an indefinite or definite article is used when
worwh@v3ssitg to a singular noun e.g. "a" or "an"PCT/BR@5/053043

this includes a plural of that noun, unless

specifically stated otherw se. Farthernmore, the terms

first, second, third and the |ike in the description

and in t heurdlesnens, thatermsdust, sasondlithird anghihsmkagn thetdmrptlon and in

for

th§ 'cmﬁq?rarée S50 1st?r%1sgngr}g:§ \%’%?8112531511131%1 ?lerpgnts Bncggot necgssarlly for

seq uerftla or chro

delmtdlﬁhg aaeglehtialtorich®nbRigidal slet! 3€id t@b@uhd&ﬁé&&‘@iﬁgﬁ@@érﬁls so used
under aopro priate circunmstances and that the

arg g eighangepkle ypd %rr?@mqwewtqlrshmafég@qs@bé@haﬁ&emmboaimeents of the

mgé}ﬁml es@HbeAREE eﬁﬁe LR abdh é){)pge{zﬁl%ggg ﬁgh[%l sedu ?ﬁggiﬁc’c '1e0&%ed or

ustrate rein.
llltISrmdkmnanl sing", used in the clains, should not be

inter reteda beln rlctedtothe nmeans |isted
t her egn‘telltlS P ed‘BE ‘l‘t té Erid EOFPHEPEL o lustfbwRthe glaims, should not be

infehB&d al BbBig réMGctSF RARe ﬁ'feaﬁsqﬁst@d(@l%ﬁ%ﬁhlo B do@s H@t Cﬁx%ﬁlde other

conprising nmeans A and B" shoul d not

eleracite exstepmdhes, |thﬁgscopﬁ of tbé elcmmmeht@vkeandlpﬁsmgtmeans A and B”
esent | nvent

R b B OB e R BEGT Bk B gl it
reﬂiﬁet forths prekert iR Ation RhePorily rélevand céhfordeffl of@iddeédieVre A and B.
process in which t he exposure of a substrate to be
pol i shed,Ths. Iﬁese§b‘ﬁ1’%mu¥@‘ﬁfﬂes\ﬁa€h41’st00t andz @MPnprbettSmewhlch the
t ed or
cxpSRoeUPSSERL (SRR RIREOT R BERL L pdleen oo
subseiqeers sgape it e prow@ss s\aeﬁudmbbr atlest minigilkydenit thhOway, the substrates
h as e.g. corrosion. The substrates

o5 WGP R AR it &1 SublERLIOHER b AFRage Such as ¢ & corrosion

- THeaubitAdtdsym#By %%%du&'& %aké?@qn?hehﬁ:r bfﬁ é’ﬂ“&ly %ce%fsed This leads

hi gh quality products, such as e.
to gheeproduntion of éxgh@lghtyﬁmr gdw®ts, ISilleasre&g ek:,ctra:sora:lectromc devices.
non-1im:t tic a
foor 10, TibdFKEIRY e BudFRERE ereublss Aorrentitiy difeam of a CMP
todli 10s tompiisinig & ddadiv@load 2tatidn il sith kst $AFR galﬁ’ieﬁtlﬁ Of fitstPolishing
w.th a second mafer carrier 14, a second pol |sh|ng
platoxmmy I} with 8 sggond wafercarrer ids e sccend polishineelatfiornal 3 Wﬂth@ third wafer

caRQ:lr h8hha tﬁkfﬁélfsﬁlﬁgi)iatm#h tf?grf{nlfhhv\@{at%l: ﬁiﬁ‘lﬁl%l’r { € Ark example of

exanp proc |on 0 poli'shi
prepess dltocagonl ®, p0115hing_ platforgs \m,nl she? é& giaéd l@a’reinhi&eﬁhn?nas @ be
for the ease

aod that.this_ e Iels
ung?rsté))(ea %m% &hlﬁ&x € IS by g‘lrglilfgil-) qlgmg &pd ppdgretapgjng and is not
lindififg tdhe MveBon.CVP nay, for exanpl e, be used during
the formati on of copper interconnects in the

manuf act ¢MNRgayr toc esample, ke wped dheng therfomaliemi of @spper interconnects

referred
in B3RSt bt & Je il B ErBe BB (G Rt gy
prdﬂar&ﬁd Wagblhakigig @Uﬁadr ntéfdBnieRBKaPdopPeV@nabt Heepa@t@méﬁ B9 Plasma
opper. at a relatively | ow tenperature,
etchlng due to the lack of a volatile compound of copper at a relatlvely low temperature, e.g.
below 200°C, which is an essential feature of the plasma etching process. In Cu-CMP, copper
metallization for interconnects may, for example, be achieved by combining damascene
technique, known by a person skilled in the art, with an appropriate choice of barrier film
material like for example tantalum (Ta) or tantalum nitride (TaN).
The damascene process is a way of making metal lines which involves

depositing an insulator, e.g. an oxide, etching a trench in the oxide, depositing metal
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bel ow 200C, which is an essential feature of the
pl asma etching process. In Cu-CWVP, copper

woretoahsizzat i on for interconnects may, for exanpdBIB20&/053043
achi eved by conbi ni ng damascene techni que, known by a
person skilled in the art, Wltl'g an appropriate choice

of barrier filmmateri al Ilke or exanple tantal um
evéry@heRanli @mnqidmmﬂglbwd@nﬁ T so HReal GAHBSIER NS tHRMtRAKEIS ST his is the
1S a way of making netal |ines which involves

oppesie oif thertgadstwnahsqsnuw@r whigh gas gmstad2pine depesithd figstathe metal being

pa{tt%rggf {1]11' hheltcﬁnﬁ) the%%ﬁ@e%@&p@x‘tieﬁ t%\ﬁgf % Fﬁu? é?f(;]sql)ert]ween the

mett!ﬂeDhmm@ﬁe prhd:SimlgSrelhb@esCtb@ gsp fikk pedblérh egettﬁ@gzlb)tlﬁ@habveen the metal
ence, which has rretal bei ng deposited first,

lmﬁ@t BIalSBéFW&S ht fEferay disHitigR o PE‘FPF?‘F@S usgddn ffr?efabm E!Pét it uses an

[ | cipes
xR eih HREREL EehPelh ol il CHIR RS AFb R ACEMP step
Armtlu:b laévanfage toff ithregdamisckme lpedosssein thadtenata thmles hrixcheiss canl lbe formed in one

al so resul a different distributi SS
préfeSterefe kiR ProchisaEny rpdive Th kT on Elegrich! FerEraatre:
rel%llﬁyﬁﬂlﬁlml‘%ﬁﬁtﬁndﬁMu@t dweisal CMP step instead of an

oxi de CWP st e& Anot her advant age of the damascene

pr ocess VB-206 42ﬁie1da$cr1|bcmdaramem stgichue andbits mepefdcture making

roce Kj &

usf R BAFEER I S mellBt b DFiaRlSEF BN Bnteficd Aol the
dléld:dtﬁctllayemﬂ ip prgeittundashe bardier 800 Tivedatderdidmcactstiash % an adhesion

damascene structure and its manufacture naking use

premefsy bstweery ¢qpper anskthe andeglyingodielgctgigand ps a ﬂgffusroay‘&mer Excess

Sed
cobfi s tefucleRBthing £frk ORPAED, T doifer i §£4ho fod GRE o second CMP
stepi Whilac¢moviog bheasaraer fddh esppen isalenbirther teetoned A fiaypeeoving the

and .t he under] yi di el ectri on .
baiey ey e el e Fereaef o DB EeF ey Op e phish) than
thSEPPer. BMP RAGWE Bfe rEinbalio$ b6@NRY cteSdédpper MdSBE Batdiei Y and
step. Wiile removing the barrier film copper is also

achigyesibe raquires) dig. andvader-scalempldnagzativg. barrier film the
sacrifici filmi Vi
100 ti rreg:g%gle exa % e%%?ot ge%%na%ow: WH%SPIJ#E%BQ such that a

ﬁrﬁtammaiancb% lmieh nttb ehcelx)aﬁaﬁloﬁ@ paton anand haub@qnemly thovedto the -
achi eves the required di e _and wafer-s

ﬁrfﬂpghﬂrm& alatferm lfrowhltlmswawaéerd%%mm w@rt%ff (AHotes! 10 through
of A1 1 R S G o 7 B51680 oppr
maylbmqfwemed ysinpuehirntysutines ¢.grERL336I |®mlmlquofranﬂhﬂm a8} Haas

whi |l e secon troduced to the t ool
Bty Rag oS iana QUETER SToedy BpiaVe etk Spver fim ata
hl%hx%bhlr}ﬂtepﬁ“ Fl‘UcE@s]sﬁoulH @fﬁ&&lt@%’@ét&h@bé&ﬁ@r ﬁlﬁ?ﬂﬂ]@rprocess has a

ormed using a slurry such as e.

G0 BERarD Y S Vit ot epBe e YaX gt Gesknsia i about 1 pm, for
ex?rﬂél%b rﬁc'am Srrlgl)g:?ss ng tin RO 5h ? gah(i\"vﬁasa p?]résrrh%r%;flat?%?glg %ﬁé BBEveen 70 and
90BESUIES. STlﬁ:thldhdn@(ﬁfﬁhiSI stptthyy Bé Riggatedtblyanzadpsinr detddion

The process has_a

Next, the first wafer is moved to the second polishing platform 15, the second
wafer 1s moved to the first polishing platform 13 and a third wafer is introduced into the

CMP tool 10 through load/unload station 11. In the second polishing platform 15, for the

‘example given, barrier CMP may be performed using a slurry such as e.g. CUS1351

obtainable from Rohm and Haas Electronic Materials. The function of the barrier CMP

process is to remove the barrier film material, such as e.g. Ta or TaN. The slurry used for
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high Cu to barrier/oxide selectivity. For a copper

| ayer with a thickness of about 1 nm for exanple, the
Woreooa/0pa3eressi ng time on this first polishing pPCEIB2003053043

13 may be between 70 and 90 seconds. The end tine of

this step may be triggered by @ endpoint detector.

Next, the first wafer is noved to the second poli shing
baﬁ{e@fﬁirﬁ réhd+al hhd® hBBGERE:VIBS £1d thé pre¥®Rds steppdieatfihd Strificial layer.

polishing platform 13 and a third wafer is introduced
Thie mpagn praseSMB tie pn #0s saspadipplishsrdylativrantd Bags fopherxample given,

beg)lgt\%e%g 4% eclﬁg %g s %{}'ﬁﬁ hfh%%gﬁ Itlﬂ{efrﬁ%m)el(gtgé&%ﬁ btyrll% ﬁ%ﬁ?{%@ &tector or the

maﬁmpfbcas‘sng.tgne Eﬂd@h&%dﬁaéﬂ amnaabi e from Rohm and Haas
El ectronic Materjals._ The functi ogtof the barrier
[

process pubseguetlypths firfevafar ismsves o therthird PP‘éﬁhmgsRJEtlgom 17, the
secbnd wafer l%ﬂlOQ’Ed Tfe SJ&)%di{OHgﬁlly Hﬁﬁgmfn (1’5 DRk Wikl whfel Pmoved to the

removal has a sel e IVIt and the process is
firgtpopgeng platfoine lé and affotuﬂaWaﬂeagsentrodﬁned MrED ﬁlqipmﬂelslsad]gatlon 11.

t t | atf 15
OrL{pETBFE pefine P EROER f ffor ba R g RanlsB A i) d e g be
rethb V. mteaeativels%%ﬁdu&yr ROcBNHP Hapds, BEERE tnly 8 perfd®med on this
mai n grocesm ng tinme may have a fi xed durati on.

thlsim@é ngrdatiorm:. e example afzef sdurry haheapdr used fordufing may for
ex? le%hlkﬂgb sofi &Hfgﬁ &IZta 5@? fr%%?%ﬁﬂn?@é‘i—{aﬁ% r% df:'z%xﬁlg rl\’lﬁgnals. The

Secon po I'shing platrorm

buffingeste, vhiidheis fai eshamioli cidaning spipafifnotionslal aofivehl plahmahbn and
wafer is introduced into the | oad/unload station
defost felpetionsiand The Maimpiogessingttimes on 4 third rpo{lﬂén%;zlam 17 may, for

th@%)&é le i¥6n %%Qfei\xléeﬁdl@l and208EcITRY aREud Bl ¥8da ﬁk@df ?uratlon.

i V€ sem conduct or processing stages, I ng
rmy be pNe[kt) threefiirsowafehissmo veidrtd thgoload/binlogd ptatior bt m befrgmoved

RS s e BB B BB e 17 e i

wﬁ&Cis FrReed & @e tséémuqmwmlﬁg pRtfsrm THahé eduribingafet BRnovelité the first

is a mechani cal cl éani st ep, functions as a final

pofishingplatfonmi o andha fifidr veafer ¥ duftpdureshingy dg CMRéoqtdDthrough the

i;me on this third polishing platform 17
loa%&qgﬁtﬂﬁjﬁe“exanpl e given, be between 10 and 20

seconds ahe ablé\tbadldsyrllbﬁiiSSeQuefnlce( atly e reyidaced. uné all watdreto be treated.
irst wafer is noved to the | oad/unload station 11 to

hab%leﬁé%gwmb#?the CWP tool 10, the second wafer is
moved tOAtQQfe} ?fngl‘ﬁ @%b'1§ﬁérﬁgnﬁh§ft&°éa@h1)31151%11'1?{3152@& Mbring this

waf er is noved ? he second polishing platf
rinsing sfepuwafersvat epplwfsd rgontdy] ieoattviery o presspod arEinwgspeed using DI

| atf orm.13 an i ntroduced
weiyrory ST i gegitol, At SitaBle afiing D iih sBeH e FrooB of
Beab&igzdle 4thiaRf cERAUEN 6 Fe. FBENREN COGAL £ 0INM, Iw}a&ﬂ is sprayed with
wafers to be treated have | eft the CWP tool 10

higheressure ¢ndo thy prlishing pagranyertianally.tthe riaging sisplig sqiifqmgled during a
ﬁx@g ?i%‘n%‘pe%ﬁ io?g févb isc?conds, typically between 10 and 15 seconds. The purpose of the
rinsing step is to remove chemical residues and debris of the previous polishing step from the
wafer surface. After the rinsing step, the wafer is lifted up from the polishing pad and moved
on to the next polishing platform for a subsequent polishing phase. In a perfectly tuned
polishing sequence, the wafer would be directly brought into the next polishing phase without
any waiting time . However, in reality, and as described above, the wafer always has to wait
for the longest polishing step among all polishing platforms 13, 15, 17 on the CMP tool 10 to

finish, because all wafers are mounted on the same wafer transfer mechanism. For the
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rinsing step, wafers are polished gently, i.e. at very
| ow pressure and | ow speed, using DI water or, nore in
WOogeneI3a537 any suitable cleaning sol ution such Pag/1B2@s5/058043
sol ution of Benzotriazole with a concentration of e.g.
between 0.0001 and 0.1 M whichjgs sprayed with high
pressure onto the polishing pad. Conventionally, the
ex4qnpge gg'es,ttbp wiagerpen ﬂmrSMdchmmmgg platﬁomd Stanthbn k¢ théxd polishing

con bet d econds.
oy G U D5 R B RES T e for
abous betuesn 20 dndlePHEdcon@ add RPERVACHD et Sl nxgspce%ﬁ@ely, before being
fromthe wafer surface. After the rinsing step,

m@Nedto the nextistepdThip Weitsng inmér ipohdesirablg ap@ds mnﬁra’mmlm because,
aﬁé? I‘anﬁllg é%w@gée O‘T%en\gai%l‘ ?St\I'araltrps fC?IE}R%%F% E@F?Sg(#eq}ilamlcal residues

I'n” a perfect
cqm&qg e&mthetsh&rwmﬁtd‘fas beer tseliiutihg et priyvibisptdRhinkRted. Wiking in the

SPGHRRFER Of e P ByEal et ) O RS P ool s e adesirabl
oﬁlo%ﬂ&aﬂﬁﬁhfs‘&aﬂ@b HahQge {Pﬁogleﬁ‘)gt St tgé)k)ia.syxm g{v Betﬁmpetal features

anong all polishing pratforns 1
ory thglwater. Evidenasi S metdeoavsien ab b re&aft ef svaiting 1ﬂmufthﬁfﬂg @Focessing has
For theexa

o AR s T e Sh S A e n

heﬁhﬁd didmdt Reve Bivdk inGhd @Mmﬁ)opl@ﬁﬁﬂ{%ﬁbrg&sﬁﬂgtﬂga#lﬁ 1li1f§{f§tes a wafer
further processing on the first polishing
19boviigly h@fgto Wi the MR tael 1@ damg n®cessngrad tlarsdvztsaton/emnxnuously

prgges%r?]fg ;(t?:gg t%g g&:'ﬂ_(lilﬁat th€ %B a m gl ?E fcgrrngﬁgeglshr} B pgotaﬁ@ on the

wafsr giges 8t afhjryheawwﬁede@b bEl@@MS@ in Bigt 48, thé Wit tihd 'R the CMP tool 10
e wafer is wet and conpri ses traces of

Wacﬁw‘B?ﬁeég*f“ { e 4 ftsfgtherdemie protsPQpteyisiblatvitiate bekad eye. For
shoR&Awsithg P&tiddi ehe H%h?é‘ﬁr l{/%gtvh§ﬁfl)tg QP £ Be {n\%é Usite With

t he at nosphere’ of a h
migrpscoReanent of a CWP tooI 10 i s not a deS|rabIe

hi corrasion) .to, i
Dhe. oxanpits PER iR ARy R aTnEe o Bh GV Yol Fehfiguration and

coltroltiap ceftwire '@ Aor &Qﬁfn@ﬁhg’ the?®rrdsibf §s‘éh$ re@gted'\ﬁ)' \Lét%t‘eﬂwaltmg for
ocessli ng has been reporte

pr%%gg gf’lg"’ggl\’ﬁ’r top} L%tTﬁlﬁtS@ﬁWﬂwalonm acede |fmm£rb3hng the process The -
to wait in t
R SO R S e oo
embetidadhinichopnaatsdon sueh 4s inm mhﬁ)cﬁMf’olle@ Obr (ThCh digitainggic dev1|c<te such as a
se
Pngggoc esgkéwaa?%at Q ES V\ﬁg@g?%’lj_%%n%\{zp?g%i bZ; A?({;moc o pryespitable storage
mddiGire. %Rﬁgk%tté)soa AfrdldIR VR €§to Sh g;;]trcal':cﬂ k, 506 Xga:{ ﬁb -ROM or a

19b ilTustratéd in Fig B, e’ waltlng |ne
DGR ®Mop salid stats eyt ¢ta,nAdcordmglt(Ethe bt’eséﬂtahvemﬁﬁ th¢ kighe period of
ISI le with the na d ey

ring g WBaRR P Sty S BBt ns g Bt 5,26, 17 no

lortgaﬂhzb;ea ﬂﬁdﬁiu\/dtﬁ)'nbh@te‘éﬂ [{the @ndmimE ‘6? & %@ing H&g R B550Mshing platforms
i nventi on proposes a change to the

13’C](§ﬂf17@|‘ﬁséb‘? Bigzeisd bydhe last emdngms Eigtlaha)tf ell the pplishing platforms 13, 15,
17 ellé H}' gt tlfn'agofhpﬁgr?a Uf%he polxsfn%é’ %Fatfo 5695 lc} on whlwﬁ the polishing step

takes the longest time. This endpoint signal may be given after a fixed time period for a

polishing platform 13, 15, 17 has elapsed, or after an endpoint detector has detected that an
endpoint is reached. The endpoint may be detected by several methods. A preferred method
is an optical method which relies on a change of an optical property of the polished surface.

Optical measurement can be done in many ways, all of which are included within the scope
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processing in a CMP tool 10. The software contains a
code for controlling the process. The software may be
W@x®603B87 on any suitabl e processing engi ne suptlI/EROE/053043
conmput er, an enbedded m croprocessor such as in a
m crocontroller, or on a digitgh |ogic device such as
a programmabl e gate array, e.g. an FPGA. The software
of mlwprbmnstrmefmbm Roaeransgple, taa:bhmgeﬂ'hmrraga:tive grapertyf ghe polished

ard drive, storage, an optic
suithsRing B2 scds D0 ersradiisent &Y Borsr el g, Medielt from a laser
soﬂ?%g?éﬂ/ecte%t&l thé\%%r Qhﬁﬁzetdﬁrfhﬁ %oﬁ§lﬁ§§ﬂﬁodgﬂvae\mrﬂd8ﬂl entB¥@ded in the
time period rinsi ng between two subsequent

pObdnmg padhig mcaept@dowhera@ tayso bf mhtengl lp IrernéadrfraiB thel §afed Jurface,

onger has. a the e
o, iR e P e Rl et WA ghin R of R i
refleCtétlisy the evafér] ggaped Ay dohsequansde, ﬁh@@ﬁ@pcﬂht 1§ ir@idBéd. Af second method
all the pollshlng platfornms 13, 15, 17 by t

t he
maeYn'zfpm #d on p greghameal prepepy of disi nﬂjlsqua&urfé@wps exapaple,jip a further
dﬁﬁérﬁ I&f M@: r@s%lmf ﬁb IH%H%E RidBKASokc P%e{v&)&g %jf F‘fnd the polishing
IS en p0| Slgna e gl ven arter a xe I'me
papes meaisuf@foranqmiolrai‘dumlgmodltlﬁlng MVhen clamging ArdtA®ne material to another,
or after an endpoi nt detector s detecte :
the o OrgR gRdieRt: Heges, Hheh & hamion HER ﬁfcenlagma%ure the endpoint
is AatiRGl eisI¥csaVRERlrdRhhedsbe dbmehif by ShyFeiinadyiish ng included

optical nmethod which relies on a change of an opti cal
withio fherscopeodf thépregent umedoxsdnfaafueher@thodanenmasm@neaitmethod may

ich are i
be 3P4 Rraehtiid e Bt ¥ Jistiia R as e as i< sPergitayipich can be
méhioha §ehenh Rydreffin@eérial & RmeRed fymtthe Water RAIAENB@reby exposing -
surface may be used. In one enbodi nent of the present

anpﬁh@b e fferant layes/mateyil updesngagh, [thesagoustis signal wall changedTleis may be
usécggsetgg p(ﬁMrL furtibf rﬂlgod?ﬁle dﬂﬂ Jf&:trtl&'i R}égibd%\g%&g% example an

|ntep0|S|ng I'S neasure

: eldca‘yaat pmbenylbéfhle a&af&r&nx}ehfﬂ)meakufe’(b Whelnen lagdref nmltafrfaih(se',emoved from

anot her, different, | ayer/ mater.i

G HAST R, DPIABY SRTGHE 1o GHACrop Ay CHraH P |Bgeragetys change of
thd a@cti’i@il%oﬁ)e‘?@aﬁﬁ 88 usdtasdh& nfpeeience, t he endpoint is

reached sécond net hod may be based on a nechani ca
pr oper t y Hewevhe wid| suslhe@etgng fibewild F@peexlmfpb ©r Very ligtle, i.e. too

urt her .embodi nent of the ent nvent i-on t
i Fe i AEPARBEE 2B sk AT RE PR NGl 4y depending on
th@itifetehcEBEREER theGhaiiPFIce Sy @tle SO HeGffEOh polisigg pWﬁﬁPms 13, 15, 17.
changing fromone material to another, the frlctlon

Thegsiere, ¢ Faimpogantibpfcalterproendpoin siggal ofiihe slpwest gelistang platform 13,

5%@7 dgﬁf;&‘% o%dcrll Cﬁé)ﬂﬁ%lgg ggag%)pxitn% h %alﬁe 1§ %Sﬁ%mul%‘ F& allth ‘Eéd Igé?lod of time,

whictcis lrelqidreWI td pravidehdecatapéd smﬂictdmewpfee smiﬁzicelclmanigl Ohe extra time

a rt her. enbodi nent .an acousti cal d.may be used
pef‘B‘S g‘l%tt T HRSHRS $AR a“ér‘?B‘B%g F?ct%e BHIcPUsR ﬁgcab%fﬁméféﬂ’é‘ﬁh’ﬂ%smg time. The

mlﬂﬁﬁlHﬁ tnSing 'ﬂi%{egd‘lay BOb&ReERD aRE 6088 0haY, GHd t)%ﬁgb?'ﬂ Ebe{v@ééﬁrS and 10

material Is renoved fromthe wafer sur e, thereby
secém;l@s’ﬁ hgymamouirernnsing fime isretuired torehsure empireper peroevah ef tiremical

the ac tic signal will change. This may be used as
fﬂwﬁgséﬂﬁgéF In a further enbodiment an el ectri cal

met hod i $n Hethay, ¢ rifiAETRLS nd start at a different first moment in time at
each of the different polishing platforms 13, 15, 17 but ends at the same or substantially the
same second moment in time, the second moment in time being determined by the polishing
platform 13, 15, 17 on which the polishing step takes the longest time. By substantially the

same second moment in time is meant that the difference between the ending of the cleaning
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el ectrical property of the wafer may be neasured. Wen
a layer of material is renoved fromthe wafer surface,

w0 b@oobiz3exposi ng anot her, different |ayer/ mateeT/a82005/053043
underneath, a change of the electrical property can be
used as the endpoint. However, aith such a setting, it
coul d happen that no or very little, i.e. too little,

or hhﬁﬁ% B@p afedBHbASHIBE pRToMN €3 015, TP dBePhotlcREcAQ deSdtiddOHence, the
latfornms 13, 15, 1 dependlng on the difference

flné'@g\ﬁk.féﬁalteﬁé differantgiae peEOd s 165t ¥ byt passiblshen each of the plurality

of ?fri;%l(r)e?r{(] gﬁ? 1{?\#@1?8%@ el]?o’ 1 éﬁ;é n%c? S n{ﬂg@gg ﬁeprldfrta{t' GMP tools, no longer

ha§hﬁma$ﬂmﬁﬁwﬂshing platform 13, 15, 17, rinsing on al
pol i shing pla for 13, 15, 17 contl s for a limt
peri od offop ”ﬁwerpr?sgmrl@mtwa&ntao kﬁ’otw'désa%wmopﬂon may be

prm&edsdv'lfx Fl‘) Sll@\% ué@?éc @ seBHEBTEMEli SRR Afking e 8 h hrockiscipe. That
period for the rinsing step according to the invention

mingnwakingidg timei isthenradded toghe time pefi hé Oﬁtmurmmgraepsvhﬁgl the last

enis O EHE b G aRe s T E7 ) ety My Bl ringing time

pefifdlisi defifled By RSWWesBpHIsARRpré@RPddn ﬁ/fo tRpdlisElg platforms 13, 15, 17
resi dues and debris. In that way e rinsing step

of thedfVIP4eolgl Ogi {1 that way Whfersen #bn%lwﬂnngmlﬁqfwwdﬁ é%clﬁ 183y 1y be lfted off
at ﬁ)tlg%fu%n!a ft&n%ro%r%hbﬁ&ﬂtkﬁpaﬂ% R{eaﬁrfl e Saﬁgmﬁl%dlageY Qéj{ra ?Q'?ed to the

ame “or su second nonen
nekt podishih g etep edithodt waitiap tin the atmﬁ@hbm ng determ ned by

t he pO|IShIn latform 13, 15, 17 on which the

poI i shi nghe (AfP toak dQ mayebe| coppeedqd tojafompyler system 25. Through the

CO&Hat t@ﬁeérﬁblj %aﬁaﬂﬁ:té@f@? {RECIONPhBTIYE QlicH 43 et g 'i‘@tah&n §PRBADS the

difference between the ending o .
platfoeramil Bu,gkﬁr 17 j pressnrg et thp phtfogns h3,pid), il %mmgdlymamli tor gadiBprocessing

15, 17 es not .exceed .2 Secol r|nS|
By g (AR 26 S5t PP B G HE Dy P T 30 ahd et oyt system 25
an RHIplIPASRS blR¢nOMa P BE Boéi’ﬁoﬂeﬁ&o Bfn'phﬁsl the Wighhl tHatfif 841 filom the computer
polishing platforns 13, 15, 17, and, contrary to the

sygiemap taghe toelolds, no | onger has a fixed duration.

To inple 1t he. i :
sof t var e'lrfg;% i Q%}{@lﬁ%ﬁ%&k%@é@h%ﬁ a%ﬁ"gﬁu%&%gg? slﬂtvgh1Ch the
medkdd @f thepteaem inMentioni may IbB sinbgdied i compatep systes such as system 25,

i pe. That  m ninu insing tinme is then added to t
suxtffbiaépw&%tae%fo aresbh F’ﬁg“’gtoé HGAESFOE YR, ISR th invention.

si gnal ofs @dp d?&l S RERBEST PRcds3or j@thatlrﬁa}b €ommunicate with a
triggered, 'y actual rinsing time period is

nuohbey mfentrlh;yertah«éevscteovm blgscﬂubsmemg 2 prideayecdssor 2aymayf for lxample be a

pol i shi t
iRt Xyl T A st g3 Sucid)
pré’%é/mﬁﬁbiellf)én@ drry tpm) Steprd giihnhdbi®aedy BERIPALY) oah figld

e same tinme and i medi ately be transferred to
pregrempaRle gats 4resyi (FGG s‘\zl)@p thg likeo (thewngriphergl deyicepmay include a memory

su@s&% b Qser ﬁl{t%@h{fﬁ f(}'r n ng Sar%%%&?sqo? gxén?pl@) and a file

er syste
storage system 30. Depending on the 1mplementat10n (the computer system 25 may be a

desktop system, a portable system or an embedded controller), the computer system 25 may
also comprise a display subsystem 31, and output devices such as e.g. a printer 32.

The term “bus system” is used generically so as to include any mechanism for
allowing the various components of the system to digitally communicate with each other as

intended. The different components of the computer system 25 need not be at the same
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conmput er system 25 paraneters for the CMP process such
as e.g. rotation speed of the platforns 13, 15, 17,
w@e@s®sa3e7 on the platfornms 13, 15, 17, tinme dupel/iBp05/053043
for each processing step, etc., may be set.
Optionally, in between the CWP {ool 10 and the
computer system 25, an anplifying el ement nmay be
php&dl 1dcanes! HotisHIRfife/cdniifindtisgtah 2shabld e @dRtciéd GimviAsus
uter system 25 to the tool 10. Fig. 5is a
neté\rq:]fg MetlisgtichidinacwHFlag EARSBISSRNABYPUL er system 25, in
whi ch th t
enmbodi e dﬁlléﬁérg Qﬁ'b Slgtrelhrs]gs @él%ﬁgs{}% rl]éagésl &{SE ﬁl?{ﬂ?n@gc:rt&ample a number of
mesibiried Mcfudin O naum@dddsm aeodse ehentone (‘RAMOSY3 Dand ;lna:ad only memory
. sent invention, is part of the invention.
( lgwpm%en Wgcbéﬁ?%ahl%‘?fﬁl?}&%r rgoaﬁablé%tgwog%a&eﬁaqm%éy some
m@BH RS RV ctoﬂtréll(ﬂl@fbrﬁiy & inPRLPRAiah elga%‘l'és("cﬁﬁsﬂéf fofh or to
us subsystem 27/ e processor 26 may for exanple be
meanary a\nmpnbgmsgdlroug'hrmomsmré’ésor 26 may al so be a

e AL e B AL G o
;:oﬁrie%hﬁ%ﬁ’k SEHRTPARY G SoitingddevideR@Ad bak sﬁﬁ%gstkﬂn@ Thd péinting

perl eral devices may include a nmenory system 28,
deacgé mambg@p injedct peiptipndeviesrsuch pug mmlge peaelshabl equshpagor
gra&aﬁgcqi%bq% émsnih cft gl)ﬁa‘l %gg\?gee n%ﬁ:%{é% QE%)ILE:? g%@n\%%@ g)ecggmrated into a
dlsﬂﬁgldeonesystem a portabl e system or an enbedded

controller), the conputer s st.e 5 y .al so conprise )
a di spl af? %ﬁ}@?%@si P ‘bid’f’%]%feségﬁ?l’é@éc%ﬁr@ e dd for connecting
a (ﬁsggagr(?evﬂ:re'ﬁtts kheXus sﬁbﬁlsfeﬁ{fﬁ TR aért(ﬁ'\HceB@ HSPBE a cathode ray tube

I cal so as to iI'nclude any hani sm f or
(“@RT’(J)vw figt- pftml devi¢eoush en apignidrergstal fdisphey (SL,€D&Eott @gas plasma-based

fafpel ishiey CORsHGY 8¢Vicher BE TG dFe Shbla ool 4q Prbvices
cof@d] siaRtto HREAiSHER WS TRdnd re@bilY hclfdes bhidapfyGheth$t§ 41 for

conputer system 25 coul d be connected via various
stomag iy kixele diad appage Pughertbisplay d9véees3% r ansni ssi on nedi a.

Meror y S%@f’ﬁ%&&?aﬁ? *{s@&'}] §9§§oxﬁ‘&es p%gs‘?sttenqu?orf@m%%s&gﬁge for |

exanple a n i ncl

- préagaasad deadilys, aidibliudeSan BEOcdapteed] fdmcbynen:ar@ pyripheral devices,

whi ch t abl
ST ASILATGARS GESiOdho RS SANSER L nRsrHBRed] dopisghaypically
mcq&ﬁt dt Was€neIRrd Bk laﬁve D Maqeas%h&homﬁm@&n&é @aﬁf(&fe”) 44. The

fromor to nenory wthout going through processor 26
hatdsdisk drmmm 1fna3c mciludp a@chepematyl ylbsy&tftru d6swhich gwafudes a fast memory
onne oar

o Sk bp T wEr by ARV s  Hlies uap ARy Sl such asa

CIRRIOMidiie 48 \ah& Bpiéhl ARYes) A dafiohAIdk, rtl%iys&% 28 hiag islevdedfard disk
such as a nouse, trackball, touchpad or graphics

drivespofehe type camprisisgremeyabld media sontadees B epsputersystem 25 may be
comfectabit tg%v\bl%g a}eq(il%gvp&{(ﬁﬁ&das' e Brtnet by a suitable communications adapter

and modem.

Those skilled in the art will appreciate that the hardware depicted in Fig. 5
may vary, depending on the implementation.

Software stored e.g. in the memory subsystem of the computer system 25, or
on a diskette, a hard drive, a tape storage, an optical disk, such as a CD-ROM or a DVD-
ROM, may be executed on the processor 26 of the computer system 25. Either a user has to

set certain process parameters such as timing and speed parameters, e.g. by inputting these
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di spl ay device 39. Display subsystem 31 typically

i ncludes a display controller 40 for connecting a
wa@le@ploasp3tevi ce 39 to the bus subsystem 27. TheCTIBERpPOZF3043

device 39 may be a cathode ray tube ("CRT"), a ,

flat-panel device such as a liguid crystal display

("LCD'") or a gas plasna-based flat-panel display, or a

paRiRtRE ViaQrkeBYAre 87, & thbdeatdnkeers hdetodeSBicBYd from a memory. These
control ler 40 prOV|des control signals to the displa

pag@iet e argghereped S kg ¢antioflen tagestrel the dpyiag Oﬁébﬁo@wz!oquwhen
l
Calggl\li/lg z)glp%s%gﬁ%clg s)e(’ﬁs rgﬁr%att) tﬁ@@%gé’rrﬁt gg'ehlqu(%{iql St@lt&?eyparameters are

us¢afos corteniling non {ang] aatdiak e/)mas:bmtlagfl spexd mdqgmmeauadh dfitha CMP
I/ O adapt er 4 for

pqua@:rﬁ%ﬁi%éf lgﬁd Z&%@@?T&Bﬂa@ste%?ﬁ@% S‘éﬁ}i‘cf paeh ﬁﬁ?@%ﬁg e same

I
kg B B 55, DA

plafoemf tiogamg/timesk drive ("diskette") 44. The hard disk

AR T N N T T AR -

twd RGbskef Rt b@l@shﬂigsslfepﬁérdugg%ﬂcmp peocERYs. AtheAnRétieh MES been described for -
devi ces such as a drive 46 and optical drives.

a eBipreaspupsed during theyformastioptieappar ieFisgendessy whey wrnufacturing e.g.
eleg{rl)%(l@ %8\9 t:est BLT.HE M&’seto%%'ﬂ%ééioﬁg tHat %V(%Pﬁgggeqls nd tool cicording to the
em may e

uter sys € connecta
invention mrdﬂsc&beappmetl\l@bﬂhesﬂMP Pocdshes Usad @r oer mymeacturing processes.

sui tabl e, copmuni cat i on apt.er nodem Those
Fugliemases i CMTetoRt 10 et ﬁas}ﬁ éescagef? PRfaPriseR dhrre PeKhing platforms

3d1353'1@t AdwkierHod oth'ér AP RS, thgmp 4419 OQHa)I D€ matively comprise a
In'p errentatlon Sof t war e Store €. g. inth € nenory

dﬂ@ub&ymnénrofmﬂhbngqﬂgﬂnmw system 25, or on a diskette,

a har d e, e .stprage,. an optical disk, such.as,. ..
O Rl B SRy B m el AR Sesihe Sop SH Eaefotishing
plaZﬁ)rﬁfnt s 1GQTRIprREs $Pslishiigitep dudld @iy &R Tt BAS bé Qn&e@itood
certaln process par ameters such as tim gg@and Sp eed

hopgyanihatthg abevegdespybad-grahadiment i aetdpaitia Ehesmoqnaoa The CMP
pr#%%ysbrggy %c§o7rdln%rtci_%ﬁ)%§ gmg%ﬁ{egﬁgﬁg‘%%éﬁgv IOQI Poq gﬁggﬁe mprise at least
two @rdcesﬁﬂg%te;isomnmﬂlﬁncﬂwlyh&rﬁimad atg:hfférehhml@hﬂgtpdmform&ﬁ 15, 17.

a%ﬁ{;r Fqsg}g sltjc%p (}é)rllnegr}%g/g% gém&tg éncgq(%ggq%gér?p (gtgﬁ Brro%gs%mtg steps may
fuliMnbR! ddnkjiish Q\Ndsfh Q;t o%xaﬂ@@é i QI CIP ?F&Esssﬁ’?i?ﬁ pP&tdssing step

pressure each of orms 13, 17
mayrqonepmise mehﬁinn&step éa‘en@a @rs@m durationeandra thsattg‘ semAhsesond

the.sa roce cessin
PSR ST BB Do T o Toic e B R Ra P e e s ytion
AdRbriifOtorthe InivBistioy tHel seBondthife BiiraiGNnal; Be @hkide® Fhah RbkSfirst time
proposes a flexible rinsing tlnefperlod i n between
duration. The total processing time duration of the first processing step may then be adapted
such that both the first and the second processing step end at substantially the same time. By
ending at substantially the same time is meant that the difference between the end time of the
first processing step and the end time of the second processing step is not longer than 2
seconds. Adaptation of the total processing time duration of the first processing step is
performed by adjusting the time duration of the rinsing step, as the polishing time for a
particular CMP process has a fixed time duration. In that way, a first wafer undergoing the

first processing step will not have to wait for a second wafer that is undergoing the second

processing step. Similarly, in CMP processes comprising more than two simultaneous
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two subsequent polishing steps during CVMP processes.

The i nvention has been described for a CVMP process
wQiswe/08i387 ng the formati on of copper i nterconnBCt/B2ota033043

manufacturing e.g. electronic devices, but it has to

be understood that the CVP progess and tool according

to the invention can also be applied to other CW

r e OLREHE heURdduriticH feiodrolfhy @eftht POCRIDEEPE tnay be set such that
P Furthé%nore, the CWP tool 10 that hg? been descri bed
all pooRsFIIRg gtepqﬁtéléffggqlti ;g)ﬁplh\gg g]a&fpfrgf; i 10317 ¢rd atjspbstantially the same
: [ L.ons ., - Y;
tinfe i Rhes b AR ko AR SRR air IR ChEnk Bhetiped T next
poli$taing platferm 18, tH@7above- descri bed enbodi nent, each

processing step on each polishin latform 13, 15, 17

Conpr | sed B MsSladapAgPaaliy agsrAGRE A i nresegt Bention spgw two
imiéewnbm alPRIgRS GGy, (RAVRVES or sub@hntidlg @R@é&%ﬂ&s%gg%air in

odinent 1s not limting to the I'nvention, _
bepraso ¢ws potishingstepsr atidrtust the oisk ef damdgsdiuebras $.goforrgreon, can be

invention, for, ex Le, conprise | east ,two
ml&ngg%é éAf ﬁe‘é:ogt? g%vg,n%g? ﬁsutih?tar}?g%%gﬁ\{/e ?a)fgercf gp ?&o& ttl'g{)ughput occurs, as after
théllafek€ FiRRhe ® OMP §thgtOthp hidhte@ wWiber Jidst gbés thlolighBaatiing step during the
processi ng steg@Fonpszes a polishing step and at
mingeyn riegagdime: e gxfa diagsis agdast thers, whichfwauldbe hercase if for example
fixed R4 Linfes %rrthpﬁ{lﬁlg% Sc‘tgésr\’vmﬁﬁ 'be %étagzpine(hat' ddséa %rity margin would
process, a firs ocessing step may conprise a
hapoto e buily irs tAaptheaudvimtage foif tist invémipndsithat palishagdnd rinsing is
rinsing step. A second processi.ng Sé@ﬁ’HHY QnLX
PeefgrpEd Qiths SpBe Mafir GarriEr-dp MRSy Prigr At s&toieqls fipying may be performed
onQWifit leBDwa RF QTS fdn (R WATEr datN& Unl Which HEpoHREAR dteblifBerformed.
uration may be | onger than the first tinme duration.
Thithleadsap dargp tavtss sailahgs kidisad vantagei benaust ittthleesfuprtee much place ine.g. a
lfgrocessing step may then be adapted such that both the
CFP e ™and the second processing step end at -
subst ant i@ ky/bé MR1epAGERI thhtdthoByh rREUrRE edbodiments, specific
substantially the same tine is nmeant that the ) )
coptuctprsnnd qoafigiationsnas wald as maierighs, haye bepp discussed herein for devices
' : . th ' :
soBlr B3 MR SFin00ichy G SAE chhles 8 e RGR form and detil may
be Antajetvatlionn defartingefrdmtisd scopo embgiitigofithisenvbutian.i on of
the first processing step is perforned by adjusting
the tinme duration of the rinsing step, as the
polishing time for a particular CWVP process has a
fixed tinme duration. In that way, a first wafer
undergoing the first processing step will not have to
wait for a second wafer that is undergoing the second
processing step. Simlarly, in CVP processes
conprising nore than two sinultaneousprocess steps,
the tine duration period of the different processing
steps may be set such that all processing steps at
different polishing platforns 13, 15, 17 end at
substantially the sane tinme and hence none of the
wafers has to wait in air before being transferred to
a next polishing platform 13, 15, 17. The nethod and
apparatus according to the present invention show two
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I mportant advantages. First, there is no or
substantially no wet wafer waiting in air in between
WO w6psA3sshi ng steps and thus the risk of damaper/1BR0eEIN53043
as e.g. corrosion, can be mnimzed. A second
advantage is that no negative gffect on too
t hr oughput occurs, as after the |atest, finished CW
CIAg® the treated wafer just goes through a rinsing
step during the mnimumrinsing tine. No extra tine is
added there, which would be the case if for exanple
fixed end tines for the rinsing steps would be set, as
in that case a security margin would have to be built
i n. Anot her advantage of the invention is that
polishing and rinsing is performed on the same wafer

], car rier. A éheﬂﬁééd n?{ch%lc pﬁa %tfoﬂ &)Para{dsﬁﬂr{?qglhmne ?two

performed on a eren er carrfer t

potighing platformsi1Be bS,t1Tg each halmgmeatselfor taTying 6mrpmcd:ss1f[g1 Btsps
| eads tgllar ge tools, whichis a dis because

5 dvantagg £ said

simyltangusly, Gach FGCGSSRR SIHPLOWPFINNgG apolishipg steR apd gileast png f sai

préRsse UBstefshoRthrt e&hpﬁélﬁggﬁaang@f%b%ﬁeﬁgsl@m%@lmg]eg@ps each
Speci ic constructions and confi gur ati1 ons as

progesseng stbs hathay e tdselqprochissivg step tintee prd ﬂnefappard@v i(t®durthermore

according tp the pre vari ous c 0
cofpiR A rhwe i RBFRA MrseBEEI O YR LSRR Sher ot the
prétRpaid ite afl da0ipbhighiScplpgomnd 35 5,1 17) efdls ubktantially at the same time.

i nvention. CLAIMS: 1. A chem cal nechanica

pl anari zation apparatus (10) with at |east two

5 polishin

2001 Car rhispaRisTiofddorabiy iolfeim £ RbBASHE A for
depratmnsihegnd tiee ofeagl poteging smpl bysthe aod Ellnepbf d\‘edslmest polishing

asf one of said processin eps_further
Ste@oﬁ‘tffWE?rﬁ’g‘t € FOEY! myant @ﬁ Ig?gapéltf OTSEIRE SRS [ pﬁ(gceﬁ%step time by

adRRGH: Bk AHRSAIrRGorSsERACH BV B Y ?eaét%elrmefng%eew ng step
Ime; and the apparatus (10) furthernore conprises a

control neans adapted for settlng t he total proceSS|ng

h th h
55, S LSBT sBbutFlripagp nvos

. deted®r SaRtdriniing the o tﬂtﬁ&@ﬁtﬁ& ?ﬁ)cés'lsmg sgording to C| ai m

1, further conprising neans for determning the end
time of each processing step by the end tinme of the

a5 0west Ol BlIdS BbPReoRith WIRE 1) lFpROR D lefRRRBrising

has neans sett ng the total prdcessi ng st
poliyhinglsters follogvetdriey 4 mmngllsxe}atand m}mfelmaxerconfroltmeamns ddapstd for

one. rinsi steps. 3.. An a tus 10 ac ording.to . )
copralfing Bie Aiaida Earrindin TER o b intRg T revae] Gdig s time period
defe%nﬁlﬁ HOHHR Bicfeentb Bet@Reh tHeBd md @ﬁh@ b&%@&ﬁg Bgllﬁiir%os?ep and the
An apparatus (10) according to claim

en@ mmes”shm@owwmownpg ptep,nucraased Witha mgnsmepnmsmg amed
by a rinsing step, and wherein the control neans is
adapted for

5. An apparatus according to claim 4, wherein the control means is adapted for

controlling said minimum rinsing time to between 1 and 60 seconds.

6. An apparatus according to claim 5, wherein the control means is adapted for

controlling said minimum rinsing time to between 8 and 10 seconds.
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controlling the duration of each rinsing step so that
rinsing is perfornmed during a tinme period determ ned
whyoobhss3si f f erence between the end tinme of thePCT/IB2005/053043
precedi ng polishing step and the end tinme of the
sl owest polishing step, increaged with a m ninum
rinsing time. 5. An apparatus according to claim 4,
7. wher ei n Wh&lp@@xﬁhfsc(ﬂO)m&‘dmg&o&MﬁtledlhE&ﬁn thendpparatuis 1)) comprises
said mnimumrinsing time to between_1 and 60 seconds.
a fgst, apecgpp apdip d§rdak‘ék§h’é‘igrpéatf°émdll %87 -wherein the
control neans is adapted for controlling said m ninmm
rinsing time to between 8 and 10 seconds. 7. An
8. appar at usn(abpprasdd0)kcagrding tolckaimm 7] whetedm sdidh ﬁrd’a,aecond and third

ar at 1 i ses a |rst a second a
pof SRR Akl b B2} 55 S0gled iiertogth. FesbeibisaPiatber G barrier
CMPaAd Sufiggt 0 claim 7, wherein said first, second and
third pollshlng platfornms (13, 15, 17) are adapted to
perforn1 respectlvely, copper CWP, barrier CMP and
BIULLIaPIQZ ﬁt ﬁngéog? %ﬁn}lca‘i cﬁantl a"]-lplan%r zaglog 6)%61%bstrates th? method
cohPfisihg aRag itW |strﬁﬂ€a(ﬁ6§usﬁfr6&@§ﬁg Reps te@cﬂﬁproe@@ﬁhg step comprising a
rocessi ng step conprising a polishing step and at
pOF&laeg stemanchat ledt ang Pk RIORFSBE S[58S HBPIPHOBIPrising a rinsing step
nsing step after said polishing step,
aﬂ%ﬁ%ﬁ%ﬁ@k@%ﬁ EH processi ng steps are controlled so
ant lndieretitn el pecessighsséparard edrtrplled sd that thayrend sutstanfiflly & the same
.nethod according to claim9, wherein the end tine of
tmg. | processing steps is determ ned by the end tine of
t he sl owest polishing step and wherein the total
processing step tine is set by adjusting the time
10dur at i on Aomethad hcafrdngdo glpinh 8awheromehe emdiing of 6B processing steps is
thod accor g, Lo 9, where
deéepg élgg?f/ I%he < bm% 8%re|%£oewses§po€hsﬂqnig I’?tepsatnep lgaﬁlg ?ﬁ% tgt processing
std@Qidléﬁithg))SeId?@stﬁ@ dheMk@E diratieR 6hedch S itigat 3¢ BPoneSrinsing steps.
performed during a tinme period determ ned by the
di fference between the end tinme of the preceding
pipol i shing stgBq %Egorzhiﬂg t& Qﬁmtl bn@hatemtéa@h ﬂ'&\éﬁ%g step comprises a
pol i shing step, Incredased wth a rinsing Iﬂ£
rlnlsﬁlg stdpeafiee sdid golshimmsteénd Wherellna:ladsrlﬁsmg step is ;Wlnﬁlrmeqh during a time

pelivd edeanncCitediffeeion S0t ina pad Tins of Mo Gafsiing sbtisting step and

thPERDRObL P diiest M lishRlistepYindrehbdiBy 8 h nffinh@h ridsin W%tlme
processing step in a process of a substrate

the conputer program product is executed on a

12D 0Ce= ! e SGIEar HUS HATREETS B1I0LAMLSORE AR 8y

code for "con I'ng”a process “conp
sefiotHitAGe0MEr &r@pﬁaell)ngoséseaﬁsenﬁa@muwoe@mmg step

conprising a
13. A computer program product for setting a time period for a processing step in
a CMP process of a substrate when the computer program product is executed on a
processing engine, the computer program containing a code for controlling a process
comprising at least two simultaneous processing steps, each processing step comprising a
polishing step and at least one of said processing steps furthermore comprising a rinsing step

after said polishing step, wherein all processing steps end substantially at the same time.
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polishing step and at | east one of said processing
steps furthernore conprising a rinsing step after said
w@oiob®esE3sy st ep, wherein all processing steps BOIOIB2005/053043
substantially at the sane tine.14. A machine-readabl e
data storage device storing th? conmput er program
product according to claim13. %5 A net hod of
14TBNUF ACt Y jnthifdlrBURAL GG sRiradt] RGIck QR dRY EifiputbiIfogram product
met hod conprising chem cal nechani cal planari zati on %f
aceordmigge chate 13t he cheni cal nechani cal pl anari zation
conprising at |east two sinultaneous processing steps,
each processing step conprising a polishing step and
15at | east Aomethell of aladuRCREAE Sh réu:cﬁtcaﬂ%lé‘c%hiaereme &the method
conprising a rinsing step after said polishing ste
coppapias shemicabmedhasicahplararizaoneia &qhstr@tg; the gheyniehl mﬁcalamcal
pl#éﬁ%%%@%{)ﬁ@'plgn%%i Ee%Ltj m%g?sérlnﬁltl]%ﬁe AT sg% sgeg e-ggﬁ processing step
compribingagolitiang vap and arleast pas bf sufid propmmgs&@d furthermore comprising
sem conduct or, supstrate. 17. A conputer system (25)
a TSRS St HEgr a#d |PHB§I{1“%T§5PPSW1?@6‘?‘“ raﬁcpém?ﬁ%g HapsAfe cantEolied quch that

i o a CW tool for performn
thcf}ﬁég)q r?gtg%%giaﬁz Q@ﬂﬁ%ﬁﬁr@ find p g

cording to any of clainms 9 to 12.

16. The method of claim 15, wherein the substrate is a semiconductor wafer or a

partially processed semiconductor substrate.

17. A computer system (25) comprising an input means for receiving parameters
and sending said parameters to a CMP tool for performing the method according to any of

claims 9 to 12.



