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WO 2004/ 106000 PCT/ US2004/ 005523 A METHOD AND SYSTEM
FOR CONTROLLI NG THE CHEM CAL MECHANI CAL POLI SHI NG BY
wQSIMEBMIGENSOR SI GNAL OF A PAD CONDI Tl ONER 5 P¢EIUB2 00005523
THE PRESENT | NVENTI ON The present invention relates to
hMETHOR AYD %Wﬁ%@ﬂ%ﬁ?#‘%ﬁ%uﬁﬁc%%@ﬁm{ﬁﬁésWANICAL
nore parti culEOLISHING!BY ESIN® ASSENSOR SIGNAD®@F cal |y
nmechani cal |y poI|sh|ngl(qubN%#?ﬁ5$ﬁﬁes bearing for
instance a plurality o dires orm ng integrated
circuits, wherein the tool is equipped with a
condi ti oner 10 SHDEOF fTaE FREBENTIIRNERGIdNE surface of
a polishing pad of the tool. DESCRI PTION OF THE PRI OR
ART In mcrostructures such as integrated circuits, a
The presegleinprntipe relges ol therBipld f [thacabricatios bk mirestructapaend goss particularly
relatel to & ehol @6y &Ieﬁlﬁc%ll?rn%cﬁzﬁlbcfallﬁ‘%ﬁﬁu@q(@vlﬁﬂ E\ﬂ;kﬁat&u%irfﬁt for instance a

0Si ti sem cond onducti ve,
plusaf Sl BE5 5 RV (BPETMA) G160 en A WA G Pl rAbRed) b Asconditioner
systefpyfopdvaditibnin g og senfdvy ofimdoleshing padctthe @aes.  Frequent |y,
the problem arises that the patterning of a subsequent
material |ayer is adversg@%{ af f ect ed % a pronounced

t opogr aphy of t hePpreRiFd FiSHRRORet BT i al | ayers.

Mor eover, the fabrication of m crostructure often
In mxcﬁ)gt%{t)xﬁs stulgﬁ a! %@&Yﬁ%i él’}f%ulzgf( %gﬁrzf m&:rr og Sle&fentg like traTsmtors capacitors
and ﬁeﬁapm He Pbr@meé Lnt 2 Eingleetsbyraiapy b‘epfélt@rst frernwpwtlve conductive, and

msulﬁﬁlrg nﬁ@t%ﬁéld lBYermﬂdD %a@érni’ﬁ@t tﬁ&se | llafb@§ be r}ﬂﬁ)@ollﬁfogra@ﬁﬂ) Qfgeh techniques.
di el ectri.c

Freqli,e ﬁglye I,the e(gol% %m grlséﬁé]%aé%e pa¥t rmn of ggubrsequie?]tl m%rbai?wey is adversely affected
by a prepegced epoarinhy of tle, prawfmsu'r farmedymayeriag Jastersmelatebyez athe dabrication of

mlcrdsﬁ?{&ﬁé oft@n Fe)i@x'réﬁhé ¥rloPal R eﬁeﬁvﬂléi@t‘i"al o bﬁabmuﬂ}'%ﬁpo@ﬁed materlal layer.
sta of each oth

r ntain t re
For et OHARMLPIEh S PEHs QB A BlECEERI, SHAneEt! Rap i 4] metal lies that
are einbgddeds in fdiskevieic, thercbnf@migwhan ¢y easliyngleyredon-apmaradlization layer. In

mode?rpfnfte%ga%edt &Rgigsr @Waht\}\’%k mhrmallgz%tlglﬂa%ﬂs Q{ ﬁbﬁ?lly to be provided, which

sub sequent atternln processes, especl a ¥
must By glagie o0 deRtiesech ?FéFrdﬁ|“i*i’g“t?‘éélteJF@§r%fl"}’f“°?ﬁ iff- i repeated patterning
of mdﬂeﬁanﬁy@nsmmvérh Rr@teb NinCinditasigplg @on-pRinarSsurfa€e C@BErabd, which may
deteno%? tsﬁcbts!%qglgﬁt epattgrsnsan%yp ?ée%s%F Cesgec alfé/ {ol tmlpr%sTct ucgugessoi?lgltﬁxﬂigg features with
minimyh dimeasiensie thesobmicioa r#rtgp et e casefor§p@n$tfcpted integrated circuits
subsequent layers. A planar surface of the substrate
It haslotzl}lgtgérltea 2)91' ﬁ%rﬁce?nrgg\éga%* ﬁ)gpz?r{aglé%?% s%r'feﬁ):? ﬁg tl}egsgﬁsgrafenm%mveen the formation
of spgﬂi]f@';t mbi;qqh@g rlea/ptsy Anbiandy sifaqg of thet sgbspatet igdpsitahke for various reasons, one

of thmt)@ﬁé e linﬁ%ﬁ roﬁtl&fl APt bORE FAGE W BRdtoliEMphfRwhich is used to pattern the
mechani cal go Ishing (CMP) is an appropriate and

materjgl Ly ets of migy S;S‘r“&‘é‘éeés to remove excess material and to
achi eve gl obal planarization of a substrate. In the

Chem%n&gl&ﬁﬁﬁs?oli@?l\‘}@ @]g(P ?s %szg)?;oggate %ﬁd chre‘?}nused pxocess to Iemove excess

appropri ate I\gpol IS
materigh 4pd t%%?alet’%é"’Eadrpllqné’anlﬂén RDY Bthstrae. afr} the GMF Brogsss- |3sﬁ‘ifﬁfgls mounted
on anp@(ﬂrdpd‘lhtle@ foleedwairRE, d ®-dalledpilishiag hvdd bnd fhe cpeiki Bndved relative to a
pollslgﬁ% p?ﬁﬁ"% lyglgeg \évéf%xé ?]sgﬂlg %orrll?agt E]Ngth atneg glps%nlgspaldn%ps‘fil%gd W supglled to the
poliskipg, paq ﬁgmwtleqwCMﬁe)rwa%sanri &pntaigs a ghameiedl gpwpeymd repstingyih the material

or maiQialiet PheAR tZRTp1iMarizda0dy, msamkpee c6aMBiglthdWatb i into an oxide, while
I, ction

the reg%icﬁrpggdu{;{,]g&cﬁeﬁsgl? rggégl Odémim 1s t?iﬁl mecﬁ ni aglﬁ remgve 5 ﬂotg%{?giaes contained
in thepilurky ziigdfom shoypdislong pali riecbbiin arreqwed srlemp‘ray ratadvlite ah¢he same time
acmemg Iasmm dedp@dor JignaPidt 8¢ nleaa,ree%an&w SR ¥SHditlcal &f WM CR1P process
the sane tine achieving l? hi gh degree of planarity
of the | ayer paraneters and conditions of the CWP
process 1
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WO 2004/ 106000 PCT/ US2004/ 005523 nust appropriately
be chosen, thereby considering factors such as,
weongtioaedt i on of the polishing pad, type of skCI/Uy2004/005523
ressur ied to the wafer_while noving relative to
must pESTR e hgs Bt o I HE 14 BRT Ve b PO B siseiphishing pad,
type ¢fhdunwafmessandcpplivd foathe siafengvhpladnovidperela@ivevalthe pdlhing pad, and the
relatnfeué;etl&?tgf b%{vg:@h ftl'lecﬁﬁﬁe} ¥nd &%%H%ngoﬂa { h?hé Felﬁﬂ%‘é ?Ifg:{érﬁrtgér significantly

he slurry In turn'i's si nlflca
depengygn o GPHBRIEEO] 1F ST B AE ST 1y SiERcaBiy affegied by the amount of
frictioffrdaed byfthé Fedative mosibi bfjthp adlishing patl @nd\aik evafer} the dé@g’f &Saturation of
the sllgfry %ﬂIL Eﬁlg{ae? &Qrélg{es altlch q%gélxg%dg%/remg Qlt 8" tﬂe Po 1sﬁmﬁ sungac% of the polishing
pad. of the polishing pad Most pol i Shl ng pads are f or rred
of a cellular mcrostructure ppl ymer mat eri al havi ng
Most g‘ﬁg?{%‘g lf)%ds ar ormedlg)f ac glﬁgxr arlcg%sttl]ug ure o;%ol?)%/nheé ngltelﬂar {,av%/agtrw[nﬁrous voids
whichtae filled %Stheéblm’ siurleimpemwn hé &bsificdsiod of thetslwtyesithihdte voids occurs

due tdHRY @bJRARA paRITRY qult fhﬁ\QrBeElh ?enﬁﬁaﬁfrﬁﬁttﬁe sisdAC @ur%g and accumulated in
lated in uence

nse
the Sl.ugﬁocléf 3 g?lgexgxfnécgdltliley redlboazg Late, gteacf fi%cgg;ses tflereby disadvantageously
affectuhig sthel velrbaige ol shey plasdrizagt progpst el thass iredvicinigt yicldfantl reliability of the
complPle@RhiE&dRdoPd9RESS and thus reducing yiel d and
reltability of the conpleted sem conductor devices.
15 To partly overcone this problem typically a
To pagly-ovaichme tlﬁﬁpiobtleiﬁdiyblicﬂl)ed sa-Galled psll donaitiondrec oyed itat OdSonditions" the
I The pad
pohshh% sar “%odrﬁzﬂry ncliﬁhl%éﬁlc eThg. ﬁ%P%dg(ﬁoln%%nglggefsg%ghglﬁox%mﬁau;face that may
be compprised ap W%’é‘tﬂy of materjals.icet ydlb‘flm#éf‘@rlﬁ‘ gavsreddn g resisiing goregial. In such
cases, tthﬁ&xhlaﬁst&ios\ﬁﬁfﬁ@d)fl the ﬁadﬁﬁ%bl&te&@ﬁd/ﬂﬁteﬁbik% by kiR 146kely hard material of
exhaust e

the paﬁ cc()ﬂds tionrere (\),%:? Xhe dergovatj aee IF ésfs%is (€t8| € t(ho IPH {%tél?rlbcl,éa?gsg?s igéophisticated
CMP apparasses. dbmpdd ¢oaﬁrél|on@ns eoxtth!eousmmntacawehithe pssbimg @dd while the
substrh@ iPfo1kRQ. | ow. I n other cases, as in sophisticated

CWVP appar atuses, the pad conditioner is continuously

in contact with the polishing pad while the substrate
In sophistipaséd wivgthted| aircio Iprestsis cafuertmems egicarning unifowniiytof ,the CMP process
are veW Q653 tﬂaef‘ %Hz' G ROENhS pglgﬂ ?rpgﬁ 0 tU %'e fnﬁqrmuhé/d ﬁfcoh fhi %\/Eossxble over

process are very stri the state o
the enﬁfﬂ ?rgahpfn;g 51}5516 shlasgatledls pell g ifeR tép ﬁg{gesgglgd)(gﬁgtmalm s%trates as possible.
Consepxady,the pave@nditibites £#8uivally pioeie®fvith asiritghSeBblPahd atentrol unit that
allow ﬁlsé ﬁlﬁlk;::orécﬁﬁo%grthéthg ap Eﬁ%gtes?aﬁpg 18%u@§%g1%%mﬁy (pnsiltlgaalrgg'e Q§ be moved
with re@@&iltq’ wewbwwa@\m%tha polishing paé serpplk tpgolishigrpad gniformly while

avoxdltiglhﬁteﬁf&&tce vatH QlW rﬁ&l@m?ﬁdofctﬂﬁ@bﬁdh%eﬁeadt heerdfére, e or more electric
rrier

motorsD are né{/}n(aa?la v\froﬁldF L SIIFI) etgu{; gdl Iﬂ]n(z'c‘arC n Is%#s%n&;lﬂgtgz%ré%%caswgr sweep the
conditfpningshifang spigadlt o rewor k t he poI | Shl ng pad uniformy

while 30 avoiding interference with the novenment of

t edlF)ol i.shing head, Therefore, one or nore electric
one. st S/t B gpioEs PP oy geTHERiden f ke &shdt icgrmabies wych as the
conditamgegndutfgce! ther@lisiieg anil/compawte pf theepolisiinglhtddpoandithe like have to be

replac§d"51t quguwlbgép | ¥or %ﬁno@ r&Qﬁl@ﬂ%&’&r&pﬁsﬁg r?lﬂ{lén?ﬂkaiur&ﬁg:s) may typically

stens resides In fact at con

have lt plamesof lessdBan 7.6M4 ﬁ@s%w g&gemtth% a?jbql lsfﬁpﬁegd%pps on various factors
that makp e Nditficoft té bedﬁo{m&bpmgldneﬁﬁhe fea@platenehi. K@eRaallg, feplacing the
consuxga?oles a?%k%gﬁ)g gtggp ?F%ﬁ&ﬁ l?sur ?\glgéssto tﬂg %s‘?%{‘ %wﬁ?rshng ﬁ%ﬂ? I?éjduced tool
avallaklilertweré%aSoa qe@ls@nlehtamnz 0oy mgqeﬁats@se mﬁem nort jygore  of  the
consurfisiidsabs i ERPI SRtetie RANSopAiNapo0ddS staBilityOr Morcbed! theRKRrioration of

it very difficult to predict, the appropriate tinme for

repl acenent. Cenerally, replacing the consumables at

an early stage significantly contributes to the cost

of ownership and a reduced t ool
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40 availability, whereas a replacenent in a very
advanced stage of one or nore of the consunables of a
wWEMB484m0Em may | eopardi ze process stability. MI/ES084005523
the deterioration of 2 W) 2004/106000 _ .
the copgUTYabiee OOWLB 6T uitHe madyidiy Redsess StabBity ardsto; relighly predig) #n optimum
time pofht f@lcgﬁs@}ngblpféi,m&ﬁexﬁt ability and to reliably predict
an optimum tine point for consumabl e replacenent. In
vi ew of the above-nentioned problens, there exists a
In vieweefdtht @bovarmintipradvrsoblemantthat exists @39 fpman Gnp@wgRd control strategy in
CMP S¥SI€ Wherdtd) Bl BLithviod 8f RARANILRS i OhknmORSHARREES is taken
account for. SUMVARY OF THE | NVENTI ON General ly, the
present invention is directed at a technique for
controlling a CVP SSYMARY@F THIER INEENBIONLO of a signal
repr esenting the status of a drive assenbly coupled to
pad conditioner, wherein the signal provided by the
Generglhy. g RISSSBTBTRtiAR s Brectsd atp te6im g (Bt UpIaE R Fptstem on the basis
of a sﬁgfh@i réptaatiing and btatus tod a &&EIaﬁRh@ly&cduﬁn‘altmlan@dl dohditibimae, wherein the
signal. ?T_pwra]ed 8¥ the dr?ve ?&%ﬁﬂi?‘% %ﬁkﬁg rl%éez ¥l%;<§fpeﬁ{g)/of])_£ta&9 and/or to
estlmett«ha sergaiging tlﬂfémgloéﬁa# °fd’@Pfe\Fe1*5éﬂla'H9S efrée MR/ wstgB@Asr (o improve the

qualitPbf thb @I\Woce@ﬁéﬂﬂtrbll Cﬂb&hlsr{ﬂd/ tl&edig&ﬁl &Sivéred 5L OB Arive Sds@itdl of the pad
i nfor.mat i on siatus of the

Condlté%%ld ?rlta? Iosrr%ﬂ'ﬁ gas sﬁr 1sen&or wal ﬁonﬁganmg mt?)hnrlanlo eonatshé:ecsugeat gtatus of the
conditiqmingpruefdéec vhigl mabién furd bg asn@seaﬂrfdr predicergifhg difetigeeandjor readjust one or

more PrBESSs PArh&ers opﬁE@WﬁB&SQfSlE&thP t19ﬁa@?&&sorea&dmh$ Réative motion
rictional force created EH% the rel ative

betwegf a£UILLIE NI RFO AN G BOHSPiNBePUN G SUOSBPE ars{Bh H‘ée'}:?ﬁ‘de g short-term
fluctustiths,t @ntraml tb ythd fricgiosdl tfbree bt eahastbstraterand fthe  pélishing qrad,, any signal
mdlca'{\i%“o[r qu).{ ftngtl(;rﬁf" fgrEé cr\t{an Oé?ﬁ%;exft%ﬁee efﬁsfo‘ﬁ@?@oraesﬁwﬁﬁg %eestatus of the

olIs : i .hdi cative of
°°nd“ﬂ<r"|”kﬁt %“Efﬁ%i’l Afcé?féé‘gﬁ%lﬁ}‘e S iRRtAR. e dé‘ﬁfp?sé‘i}%tﬂy phthe Pad °°“dm°“e’ is
used RS JoliRE If&ggehhﬁtusg @tigfal oididalieg #Q feiotighial foose] rgrebyliséraing .as a “status”
sensorp‘%%?kzgstnlge dl‘l 1 ?su%sagengf thp%%r& ﬁcﬁHOneI‘ he drive assenbly
o e pa °Condits onér as a source for
generating a si gnal indicating the frictional force,

AccorlifAg rt@f’ﬂé 1ﬁ@§tf\éh@é3er?§odﬁnen5Bﬁh@ﬁresenﬁ Blrx}&ﬁfonOfa spdterh g\ﬂ%herﬁlbzﬂ mechanical
conditionin ace o0 cond CcC
polishis G LRPFHL T8 EENUNHEREE B AL PBL g ipeere 3nd bld in place

substratay eMidreqynr, agposivis g padf io proyigdritima s mBUanc%ablateﬁ,Swhlch is coupled to a

first dPle: hébﬁlﬂ? (‘Aoﬁgarc'oﬁcﬁﬁorﬁng@\!@lhh)els%gpl@&Io%k&ldp(ﬁlvb S5eRBly. A control
conrti Ure to recejve and

In
unit 1SR G GO BF polizhigg fipadng @hepfarat g 569088 (HELAHaies, wherein
the con&olnimiknit echfignred t@bﬁttl&mhewberaﬁon of tbofipt el decord drive msstmblies and to
i o Rt GAMPER Dt 1
providlf L BRRRIPA dencdh AR FONG SO BHARSSB. o iR GAUPEE e teast one
Chara‘éﬁé‘ﬂapfQ/é‘?“ﬁ“fé%@@ﬂ@dof@epw PYFPshi ng head and the
first and second drive assenblies, wherein the
In ac%cxﬁé1 tn]Eeo wi lllln%lthlld a%%C%nE‘“%g’.{‘g"g ertélgcécfé o tr&l thte 3‘ st%R {é,%&,h%ﬁ, gfmethod of
operaiirgod/CME sy pomppsisesy abitaigingia S@ncsrcsrgnsi fgmpn tle@rit dHige assembly driving a
pad cSRRMAEE HTthy EMRSTABRaMd estitatinglh 6aditdn Jf @ie Fild doRBEEneOBE the basis of
char act eristic of a consunabl e nenber of the CW
the sep3OL S8R | n accordance with still another illustrative
enbodi nent of the present invention, a nethod of
In a %’r@f{eﬁténﬁgdﬁxe%émh\%m fa Rt l:o?@p?xs@sbtp?édmuﬂg A réiﬁ:ﬂﬁnﬁé lifetime of a

al froman electric drive as rrvin
cond"pwgc%lffa‘femf SHE PAGFORAIENTEIP the RapiS & % 8%%‘1‘?%{‘? He™a
condition of the pad conditioner on the basis of the
In asﬁlptﬁﬂ'r eﬁx‘bQJlf'?le Itlﬂ: Qneftl'g)'at m{heﬁmm@%nﬁaﬁn€e$£%on of the CMP
further conprises pre |ct|n% a remaining lifetinme of
condi tioning surface of said pad conditioner on the
basis of the estimated condition.
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40 In a further enbodi nent the method further
conprises controlling operation of the CV 3 WO
WQ@ 0414606000 PCT/ US2004/ 005523 system on t he bamUs2004/005523
said sensar signal. In a further enbodi nent
systemy o the Bpgis HgaidsErsat sl of the CMP system i ncl udes
readjusting at | east one of a down force, a polish

In a ﬁgg\ Porfifidinfnt g&:@%i@ﬁg;ﬁg@ﬁ& &ﬁfééﬂggﬁs;g?tgﬂg& Jadl Feaéﬁngg,]gat least one of

S ? pa asl s ensor syg _

a dowp forge, @ RopIHH M ALAITIAUNE SREGHPFBFIN hipbBEAS 2rdj opplishing pad on the basis
of saididsas ¥igh@lm i ncl udes readjusting a drive signal to

said drive assenbly on the basis of said sensor signa

to adjust a conditioning effect. 10 According to yet
In a fygHst prakodimany sentrptlingeopesiaberdefbn CMEY systhm ipgledee meadjusting a drive signal
to said dYKRAkIeMBly o (HESRRAE &fid QsmbdrEnhING adustlal cbdiiisfnOdfrect.

consunables in a CVP system conpri ses determ ning the

status of a first conditioning surface of a pad
Accordipn tii 14t gnetheratlugrafiveeraddimeno pf the mecspiimtestiowial reethisi ofgpstimating a
lifetinfel® dohdufabie® ik tANIM s AeknS Eh 66 dRTin® ERASS 16 first conditioning
operatin Condltloq of. the CWP system Then, a o
surfac? 8? gtpia%ﬁ -1tbonf:xéate:g{) g lfyS?'Fet(Hm?) g?lﬂééﬂﬂllletlﬁ@gé{l%{lﬁ% conditioning surface
under getiginell npatatingreoaditdn ¢fi the ChGi spsteran d'hen, 8 eelsuinsisp gnatablished between
the stdt&dde@@ﬁﬁdag fé?l'teal:l?ﬁﬁ& pgﬂl? alPh g&ﬁ&e{ IQJ in%ic]aéng'g_{ltl lngst onc parameter of a

_ assenbly for driving the pad cond%tlonet. Inally, Phe _

drive asaayidbt fo5 djKae thepad Qg Kipadly ip&fmaen signal isieseesem when operating
the CNIY Siisexm whdehethe plegefnice dpdratgtonigsmtwitiCa o dohdifisniig §uiface, on the
basis & tFee e?e{t]igns%n%]gl thér Jgg gtlérafr? ?ih'norfifétpn?e ot%rJ a??elagt %fe E)hs%mable member

relationship to ereby es I'mate a remai ni ng et e
of the §MPgysttBast one consumabl e menber of the CMP system

In a furtheAerhbodintAl sdTROAIBRY prodkdpaimdi@antiuia déf)&?tﬂﬁsspeciféco parameter

araneter includes a de | on specific paraneter
or a 3 h BB et PR P i3 SLFPAROUS BTt r oam of oai - OVP

system In accordance with still a further

In acchrdhrés WidlstiN @ rEMRP AR ve ctibbBhERda REmE®0E Eogltrt)i.li'ﬂg aBrocess sequence
includElrlgocess sequence, i ncl uding process. co

. a S, conprises
24T HGCess SORLPS f rBRIURER Haral frgfer cogitigrer daxepssgrgbly of a CMP
systempfwhereigVRe signad tseingicandve patnedshene o g mwkor iterqudwhidaspeaderf @fmotor of the
drive &benit?AAddANGRS, R 1R Qf !
rve @pemtE AR, LR B PG AR By FORL R IR eauence on
the bagis eftBs §eMhr aneter is adjusted in the process sequence
on the basis of the signal. In a further embodi ment
Ina fug'tlﬂgr er};ﬁ)%)gl%%mf HL 'inlgt%{)d ?qu;@rr éo%ne%sgse%%; n}npnl n aﬁn z‘%llel: Pa\ﬁgeb%o? said sensor
_ range for said sensor S|gﬁdl. TRYE Fdreher
signalenpodi ment the met hod further conprises indicating an
invalid CWP system status, when said sensor signal is

outsi de of said al ble range. .In a furth
tn ol SeaibRaen e oo SR SRR ditibtind st MR EwP g staus. when
said seneorgignalngoutsifedfisad albwadé tinge. 35 | east one consunmbl e
menber when said sensor signal is within the allowabl e
range. In a further enbodi nent the nethod further _
In a f‘HHﬁ‘gF'i“'%qé’ém‘?"élma"t Prgohfurthen sqmpsises dpterMintipgp yepaiping difegime of said at
least oge copelmable hénter fvbén Aidspaor figtal GVAtHR tiepHovablsangk.
sensor signal to determ ne said allowable range. 40 In
a further enbodi nent said sensor signal represents a
In a f%grofml{ogrx%ﬁgé t}lgfmeélaqddfuap?r\/:@maggeéﬁﬂptwg at jeast one of a removal rate and a

polish time for a specific CMP recipe to said sensor signal to determine said allowable range.

In a further embodiment said senmsor signal represents a motor torque of said drive assembly.
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WD 2004/ 106000 PCT/ US2004/ 005523 BRI EF DESCRI PTI ON OF
THE DRAW NGS Furt her advant ages, objects and

wendsadoqgent s of the present invention are def i PETUSI004/005523
t he appended clains_and w | conme_nore apparent

with the foll o\}a’ﬂEFB@tSSNPJéIOHél?cWFpPMWI%ﬁén t aken

wth 5 reference to the acconpanying drawi ngs, in

Furthwqé&??tifék gobeélctssﬁg\r{[\%nbgdﬁrﬁmsc& t?g Pﬁse%v%xyt%%xem %9&1%5 qh nge appended

Ive e I nven
claimg @ngtjvgll becatpg {9, 2RAREGH With| ‘ﬁ}§tf91é‘t"71ﬁ¥g detpided, é‘fsa'tlli"msﬁi‘eﬂ‘ taken with
referdned 10@RackfifpanPing Aradviigs Sintwhedh: @ condi ti oner drive

assenbly versus the conditioning time; Fig. 3

represents a plot of the notor current of a
Fig. tshelvs potkeich cifi 4/ €M sestan yacensgting 4o tijlyatrativeheinbodiments of the present
inven@®d;i shing a substrate under substantially stable

conditioning conditions; and 15 Fig. 4 schematically

shows a graph depicting the dependence of a specified
Fig. Thawact grphsiliustraging dhe ciaidnhipobitmgensthe frmoe cufrent ofxaaempliigioner drive
assen;@,pyme@ﬁgﬂ{e%gng;yo,@ngmval rate obtai ned by conditioning

a polishing pad under predefined operating

conditions, versus the notor current for driving the
Fig. Toeptéstntoniplgr ofSthe fmma cw2@nOT A\Ichﬁhdﬁﬁ@ﬂb@ﬂsﬂ\blﬂfveﬂ'ﬁ time, while

-k [ cri bed

Pl S By B oA e B P BB e

the follow ng detalled description as well as in the
Fig. drsa\/airfagea,llyi sho®d @UirdptD @epistih@r tht Qi@gianahae df e sfe@ifle@WhB@cteristic of a
condlg or{m% ailéllr:]egg(gdegnq rlle Fgcgpltreos?lhedS ta'rae éeénr?tveﬁlrﬁt\cle éyﬁ{%lxngémb ggx{cﬁtréoening a polishing
pad updgrt predsfiged pmelraj%r@pdmense oSN Henmefor curednp derddriving the conditioning
surfadeat her the described illustrative enbodi nents nerely

exenplify the various aspects of the present

i nvention, the scope of which is defined by the

appended cl ailisTAIBED \WRSICRIREFIONICEHE ON VENTIINAW ngs,

further illustrative enbodi nent of the present

invention wll now be described in nore detail. Fig.
While, the frespntt llnzéf‘d‘tlpy ig @Eﬁcggeélnfvgh éefWeSS?S'lhé rﬁmi)e@)uqeﬁts as illustrated in the
follovdag detaibed aiescndptibn ddeclpiemand diawibggtit ehvuldecundGMdod @At the following

detallg’(y g&?@%ﬁ%rdreﬂeg‘s % Fh!ﬁ}&}?% a]r? :l'lbt %Befm ﬁ)hl' it QRA gx%pébpgnventlon to the

I'S nounte
paftlcalﬁt akyrerativeoembadimepts disclased) )P“‘l@%h‘tfh%tﬁ 4e§,cr@e¢1flllww fegbodiments

merely @kaipRify e vatiadseRpetlofahe pRyend@stdtRE, Me\edpdtof Ghich is defined by the
zmpmgtfﬁqen a range of zero to sone hundred revol utions
Mute. A pol i shing head 104 is coupled to a
drlve assenbly 105, which is adapted to rotate the

With RedréBitd the m@@gng'lsoﬂlrﬁ\&dllﬁlﬁramé/ Embddimdr@ gk ﬂieleeszttlhvenZ%n will now be

ect he piaten 101 as is indicated by 106
de““&ﬁf@ ﬁ@?@ the drive assenbly 105 may be confi gured

to nove the polishing head 104 in any desired manner

Fig. lnﬁ@lgrﬁﬁﬁﬁﬂy Féﬂrés&ﬁ‘sd m ls‘ﬂ e‘}}f"‘%(ﬁl é&@&hmk %vn&‘lot%e pmlzrﬁhnve%tlon The

recei ved ‘and E ace
CMP Wﬁyéeﬁrmsszéteayo H2 WHeh asmﬂluﬁlgmﬁeaaddwioﬂmowtgq ufheyplaten 101 is
rotatasly ppthghed @Ba davissamide donrdt pashtiguweie@d rsuaehcht PhAitenal 01 at any desired

revolu§i|0hI %Et%e&??raﬂ?é’of zero to some hundred revolutions per minute. A polishing head 104 is
coupled to a drive assembly 105, which is adapted to rotate the polishing head 104 and to move it
radially with respect to the platen 101 as is indicated by 106.

Furthermore, the drive assembly 105 may be configured to move the polishing head 104 in any
desired manner necessary to load and unload a substrate 107, which is received and held in place
5
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appropriately be supplied to the polishing pad 102.
The CWP system 100 further conprises a conditioning
waeymiamodd0 which will also be referred to 5 PET/E52004/005523
after as pad conditioner 110 including a head 111
by thegotisi heebka d04uh hirtly supplys Hifds proyitieh gndpasiiioned spelgthat a slurry 109 may
approprilftdi¥ 64 QPpRedad ik doliSingghdSigs f ace conpri sed of an
appropriate material such as dianond, having a
specified texture designed to obtain an optinmum
The GMhaystamondhurestf eqnprises ¢ lhenditddninghsysigmphbld wiogh wilth@lso be referred to

heremhﬁég aslgall doﬁdxﬁ@&?@@d fdutiRga Hhd YA ASSRENRS Whikh2s a Wt d@lbning member
turn, is configured to rotate the hea

113 inggios PSP SHIFS PP GHL RGP ORGetp Al 6 S emand, having a
specifieddéxzart efdsipyedtth@b@mr pwoplitvhm dMndeiovisg cffehienltbe dolishing pad 102. The
head ﬁﬁslg qgﬁctg&a}]m}{v@%sm§ h gijrvﬁl%hs% firen tlfccﬂﬁg}ﬁeg & H?ﬁe the head 111

movabl I ity require di ng
and “’l"hféltdb‘bi‘léypﬁt%f“épeéb??d'ihf Plstirly ] af frotgicatsh By dhe apEow 114 Moreover, the
drive as&88TP11Y2 hiPbEfigurse so &tto lpedsde thakeadll Cvith @nynmbwbiliog required for
a tion to inpart the required
de?%ﬁ%?ﬁgﬂg%ﬁymluﬁ?ﬁég%%g condi ti oner 110. For
i nstance, the drive assenbly 112 15 may i ncl ude any

The drivP&seinblyCiQr coﬁ@rﬁ@r MOleh801o@E cleSiridi x‘nﬁﬁﬂ vt aﬁyh@pdcﬁﬂri»a& construction to

imparﬁ&p%%%? glbl},c 1&:{2121% oetgf P?% ¥?T§fué)rnes ppl%d WItatnlz:]e otHe dr1ve assembly 112
may ifiddudersay type wp PiCsa A Gserenmetof. Slmlltarlﬂ,zme dryysi aémebeS 103 and 105 may be
eqUIp%g%lﬁltdIM%L mo&%ﬂx%ﬁﬁﬁgeﬂear& RRtHd i ve assenblies 103,
05 . The control unit 120 nmay al so be
connected to the slurry supply 108 to 20 initiate
The CRIBYsyend fushensenprilésea contor ohit W20, twhichOis ropyratyeslyc gmpiptgigd) the drive
assem%fles IV(@ s 0812 SHQ cUIMOtl Sinit h% m@ﬁﬁs&@%‘ﬂé&@tt@ thd stllli‘rry supply 108 to

opriate conmuni cati ons networks, such as cab
it OHVGLASTORE, F 1BMER St 14D 59 08 CORPRSCRINE (1§ Bl MORGHD units that may
commhlﬂﬁitanﬁi@h zipb@pﬁﬂéltd‘oﬁimulﬂfthﬂionﬂﬁbtms camrpr a§ealﬂe Swohnections, wireless
network n(P heuﬂ(e 1@ T m&anc@ rt‘ﬂxlcgrﬁ 1 urﬂltClQBVrﬁ t (ﬂﬁ) b cont ol unit as is
)f‘sf’ s to appropriately provi
providedlin cmmmacmal CM?BSYFtGmG h‘é aglfq wr@s@@hbwwée warol msalaﬁal 122 and

123 t(%#% défV@%EkF&Bl‘ﬁééelloy 0 Ad ltl@ r@ﬁﬁét@ef&%&asttheommmm m6¥ement of the
. Lne ol ] sni
polisEhs3 A0 ShR PR 5 o st Ropforey Qb e 13t fpgas 12, 12

and laRonay28prewyit hppsuwsEatsignal fosmito abst@ctsthgrcatrea‘penmz drive assemblies to
operale™$ iHeY€duirkd o1 ARNNISAPONEATL Y pesusassenbl i es to

operate at the required rotational and/or translatory

speeds. Contrary to conventional CWMP systens, the
Contr@égnb rcehvehﬂdntal TP dystemanhe guned ubio 12@ selonBgued topreoiesand process a

mgna@frorﬁ r;:ai d;f Hq%v ?crh ﬁ/a%cﬁﬁsﬁlmla%s ;:kgctlo%ll ﬁ)n‘,e actlng between the

es’a frictional force actln
pollsitlmpadpkﬂzl %‘Hltthcoﬁé’dm&l@Q meger hig %ﬂ.IOP?rBW%gT%WQT thiff?“‘“ 124 is
also rofdfred\ @ RPnad: @fgnalTh‘ﬂE Eﬁlﬁfy&xf récbﬁufgl A8 procdsBihgitite seAdos Gignal 124 may
be 1m¥)1§%18? (F Wgth%\fodm & %ggrze%{)ondmtg gglgrélh S?gérgpagzma |c$ r)éllg{ince such gs a PC, or as
a parf pfpd Eagdiny mﬂagqmpllrtesyft@nmlma @‘@@‘F‘Y‘@é‘%ﬁd?%‘ﬁ”%@ﬁ lﬁﬁﬁ“’leml?i‘al process

contrSICRARLE wiBNhd SdnsdIEYEnGE pro&ddsig fay de RBtail b3Sthe @bg¥@rdommunications
of a facility managenent system Data conmunication to
“etw°6’65trb| ne the conventional process 35 control functions
with the sensor signal processing may be obtained by
DurlrJgnf?e (ﬂkpa\[l%n Spt'ﬂg @M@F;Eﬂrlﬁo tH@§u\6/§1Edf§107DHzryl ¥2doddB& onto the polishing head
syst.em te 1

eration of th
104, BB} Batbtre R PPIREIHER FOH AR A Feswe T TBH g0 g Gomey it
the pll&RingapPNnapr itahaild/boosed ihanthel petistasg t ocad ed@4 veypidally comprises a
bst r at 0 C e fix th
o5 Y S AN b o PO RBLI RO s o e
typically conprises a pluralfty of gas |ines supplying
vacuum and/ or gases to the polishing head 104 so as to
fix the 6 WD 2004/106000 PCT/ US2004/ 005523
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substrate 107 and to provide a specified down force
during the relative notion between the substrate 107
. wam4tibwopol i shing pad 102. The vari ous functiBPIBEUS2004/005523
requi red for properly operati the polishing head 104
substrafg Obpedombéo‘e&ﬂ FRsFifigdy dowsn fpyoet %émeétﬂrretﬁrwwptom%weem@e substrate
107 aridl tHE pifishinBRhy/ 1008 is actuacted, for exanple by the
control unit 120, so as to supply the slurry 109 that
is distributed across the polishing pad 102 upon
The varbduatfinsgonstreqyited tfempraigtly oasratinghie polishstgi hvgd hdamay @go be controlled

by the dBrH QL N19d. ‘Phegd"tﬂf su%gl 106 addcrsd) @&' e'xﬁﬂpl& By EH@QoﬁJthl\(lﬁlt 120, so as
ec

assenbl i es ec a
o sungfiaer Py 1P (LTS Bo L el AR CRSG P Bty e plaen 101
and thampadlishing head 1 GhiThg cprach! sigfd?s 120 and HR2wpphedde sherdrthe assemblies 105 and
103, rEs%g&f‘(@iy #dcEa swttﬁela r@@ﬁwﬁwn%t\%reﬁYﬁeoéﬁﬁétyateeﬁﬁl ﬁl'driﬁéjpohshmg pad

anong ers, 10 characteristics of
102 RSt atdeslfétem%br%e@nhtﬁetqndh BREV Ay STRI2DEG RGN Ethers, on the
charadtdi&tifsodfi thd IstrbgtrzﬁadO‘Ll,GE?q cdnkr@uctibiy pie m‘rreﬁll u4tngy/ of 1108 poisshohg pad 102, the
type o?gglrrkzlﬁﬁt qlg 9({ i aﬂgmotc%dapéﬁ dttBQh eJt?E@S 1pr?or tE t@/{)r during the

Ur I Ng
polishinigeof é‘tfrﬁélP%tﬁatfn]lOﬁgth?ré?ﬂﬁ‘ét‘m!llxisnei"%’elb’rlélJ@ht°“$1nt“8° efam%tth the polishing
pad 104 MWasttBQe\p&kltﬁé’létﬂ@ce patle pOZshe Rd IDQ I'IBVt@lrs lend,nBe head 111 is rotated

and/orh%“éeaﬁ ic:mss the Poqfsgltné d)atli] Ialtﬁ% /vgnr reér\lAqurt examlp SS tcrc])npol t}mne]hZO nprov1des the

controp gilsndi0 223 \m@r @ina Sﬁlbﬂfarelﬁléxrpp@tant neeeéoﬁtrr@qamaht @ rppagional speed, is
maintﬁﬁ&vdqu tﬂerb@ndlg’orﬁ%rf)&'ss Slbﬁgﬁimglgn?’thg Htﬁﬁs bh@t p&lishing pad 102 and the

subst an i al con for e
condttll%tf%t siubfﬁ%ﬁ otJ %g {]13"%? e{teta'pea af alﬁgy ?PP a frictional force acts and

requirenghietifio ammgnt pf mctes Brqubep elauitangthe spectiied sorstansrogationdi @peed.

pol i shing pad 102 and the conditioning surface of the

menber 113, for a given type of slurry 109, a .. _
Contrgry jtg theghiigionab foree K8 PEWE Fecibsiale L7sddhs plishing g 102, which
may s@ﬁufﬂf@ﬁt@r debélfd(:]d.tﬂubﬂratﬂﬂﬂpﬁcttﬁtsrnnﬁhﬁysmﬁfd‘ré egileatl@ Ivstyataking the polishing
procesrsoc%fa 191%1%' su§8rea?e thezprl %Hglrt{i‘f&/ b%gwetepghé‘ E&n%tlo?tnl lmérﬁ%e?%éﬁ and the

heen {he substrate. 1 e pol I shing

pollshmzpad/vﬁ%hs spRs{ang iy ideteuEprd Yy deplons tetn s deystopaert of the pad and
condltmel%' fn'eﬁﬁeraﬁﬁiuwmoﬁthﬁ%lﬁfnﬁfng togd'uﬁﬁfakd#ba\éaf yhdit-lfel'rﬁgﬂdchﬁttons For
mstnfe NP B P BI R SR ATe1 B Fogpeq 1y, @ sharpness
of thegndfade exturp oF theivomdjtipraes member d 1% my tetptioratie] yhiglemay feadhéqja decrease

of thebﬁflcﬁonall P88 baKRIn HeVRk apFaRd uRf co‘hﬁ'@ioﬂﬂg nﬁﬁ\@er 113. Consequently, the
condi ti menber status w thout. res

on
motorgBRE 8 QAL PSR TP FTLI DAFTEnA® Fgt specd constant also
decredsesst ahese thddualiangf theemgtoo gurees combveyts hefogwatdhint grothenfgictional force and

depenﬁ’% Qrpﬁtesstafngrat éiea@tl o tﬂe EJIMxtR)ﬁn %%b%ﬁi%s ’t‘iQa sendr §f§ﬂ£lplri@§§>r example

surface texture e condi tjoning

represpi{nedg WPPBIOFINE OF FRIE ﬁurfﬁaly i 5 PN IPEHBLGR! 12gnd firocessed so
as to dstilnafe it@krehitat46 diat e thetdogdipadngl@@meand 13. hEhus, in one embodiment of
the pr?s%gtdilmt/elnggrll Q?ehrggtn{)ﬁ;qu% q’r[%g) re??%?xrﬁg#tﬂ%éet&bﬁutc %?the@r‘tcﬂﬂonm member 113
to estifriage tlhmtatqnb piafus gisecell Eloah v &th%Prs'@fquél éharf@a%@és thTtﬁle%wnal force and
thus, thGondtlddeh gQEredt RerrEMly Provii dRH BY EheCRRNAYiSing MEMBeTALZ.0ON ON

the frictional force and 30 depends on the status at

| east of the conditioning nmenber 113. The sensor _
Upon gécgivirlg an@procksinge fearepireple cepragisentithragthraskolgyelye. thofepiee! unit 120
may tQJn B RE w(ﬁlehEle&t not It u@CR A6k BYiht BondGRizOhemtal 1131 20valid, ie. is

estimate.the cu rent t at us

oces 0

consicifed popBHBEE CheEBNGITT ONf B bR PTe Morgiyer, in oter
embodimingeli the vbntodl unithB20pmass entimatan vientremaining h elfqmteo roft olrequeenditioning
membgpﬁé St %§ﬁﬁgle By CHAHMBCHEYibRty Go@ined ht?ot&o{egduyﬁmeggnd interpolating

nme to estimate the current status thereof

That is, the not or torque cHaracterizes the frlctlona

force and 35 thus, the conditioning effect currently

provi ded by the conditioning nenber 113. Upon

recei ving and processing, for exanple conparing with a

threshold value the control unlt 120 nay t hen

- L, " . a o "
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menber 113, for exanple by storing previously obtained
notor torque values and interpolating 7 WO
WQ@ 0414606000 PCT/ US2004/ 005523 t hese val ues f 0PCT/USZ004/005523
further conditioning time on the basis of ap Prlate _
these a/falglssr fot' m?sfurtléﬁ{ &P%tl‘{"llf@ tH‘é“s‘i’%the B?swr %ffa@pré)ﬁeéte a f’ﬁ hms, and/on the basis
of refpreess datsspryvialstyadbingakd, asswillibe |dedoabalicia erord@daii Withrefaence to Fig. 2.
Fig, 9%&%Hau¥¥4u§rhshﬁﬁi ‘Srg‘?%elllﬁ;&ra’ﬁh? thezdeggﬁ&gcezofs&g‘%ﬂﬁgﬂ 891&1%/ of the drive

assembly ],]én\tersd.}f tttewemapgx\s;@.{ lllagg)éﬁtﬂcylei Pgergtérsgq?gdlgﬁrés of the CMP system 100,
Unde€ Qj’edlfltsdl Optiratthgtcondtiond) it spenf thatch sppefil typPofGnireli 100aNSrovided during
the C(?Ildlt C?'Hﬁlg?}@e%y Sglngg?njt%) rotat{%HHr&g%dS&glgec}#lLtler? q? lognedrtﬂ?t ort]ghe head 111 are
mamtg;ngql F’&bS‘POgallYSCOBFtéVI ddereensr.i ip g)btanen&:@mmtaﬁm rdgta or reference data for

the mla{ooelﬁmt tNOEMeisPstdnl 00" Rhy38d (PoAked SREQE: mubstrh@e )73 @8to minimize the

dependioe DR ed APy RUHPART i Bsaiies (TGHTAIRT g member 113, In othr
emborllepnesemraducvguhsaata 107 ared dediendasl thait subftoate mayebarpélished to thereby

51mul%EJu@ﬂtobta‘irhﬁf%m?rNoﬁlt tﬁmt;tgpofrfﬁé/ pchﬁhl(ﬂg 65(91 (ﬁdanwltﬂema%m@mng member
trat SO as to mninmze ependence of pa

113, ?fé”f ﬁerB’f‘ﬁi“f‘?ﬁinla'febP“ esti mati ng the st atus of the
condi tioning nenber 113. In other 10 enbodi nents, a

Fig. Pl Ctrhe %%gI Eghﬁ 1297 in0 bsaer%qln‘l:ﬁ%[ & résglﬁfngstﬂg%{oqcﬁtc%rrem for three

may pal I she ther e SI mu eous
ditfere i SR HHEP B maﬁlb%rﬁélgtwatflugspecft 19 [the mfiﬁﬂgwrl&guqsad*\wgwatﬁ@ the motor
curreithﬁlu@@ﬂldy bé GBrhiNE AEIaRie tihd Boint@%r Wiay be BRai@¥PswdstaRchlly continuously,
depenldal{%eogt CE“@PE}S éfs %E%mgtréltlﬁutsﬁ S0 rogcla : ?al Pé" ge?nborl st1$]11£a£g§4 and on the
capabilgy ¢f fhP drigpasserpiigil i3 @mr%gdmmﬁ@ signal 1ptila tigs gistete manner or in a
subst4ni@11E edhtinbdu@afigert | M. As indicated, the notor

current val ues may be obtained at discrete tine points

or may be obtai ned substantially continuously,
In otighe pwhotlimgntarsntoth welpabirkant gureés miebe orttined bumiterpda@ng or otherwise
empldAMRARSToRithr 6 dREREG ot ARBL viRés. and on the

Capability of the drive assenbly 112 to provide the

sensor signal 124 in a tine discrete manner or in a
In Figubstavdsi &l ByandoD trepresentsS theeraspedtive 28ndon signhier124 of the three different
condiﬁgmﬁ?ln B §’1133%‘8¥e§}‘ H%@Bre&&{{ L& le Cig Esvﬁ&n%ytthQhe cx¥ves A, Band C

obt a n

) : I nterpol atin
are obfpiged With g Stheflgd!?aé&rl%& @ah@@)bfre%levtFYe?ﬁ rev’éFftﬂe%D aSlth SFi?Sgamlally exclude
the influer@dlo¥ @5d deterBrativdl da the Ro®s Rindrerit. h@umspe@tdswﬁs 8 @BrffdMioning member
113 ren%ugrqxg%l,g’ la%%eg a?n ureltrcgf r‘fln(t)}f)ﬁelfrﬂént E\?eréggen ntlere( ggrgf t%ntu*gop ime gompared to the
conditigmugrmgmbdyad 13 tepresantodcy the c@vearﬁja@ C. aiTéHSQ Bredriptéahalpfords and, hence,

the c&ﬁltioﬁﬂ'g%fe&acqsth@-%dttmﬂﬁl r}ﬁ:\’nbfef mul%pkke\ilteg%yrc@lﬂ]e@@ &fdy 90 higher than

t 0. suhstanti XC the ipfl of
the ofRitaRiog RFORoYRed e et ety Bipberey] P Ecparufl By grpes B and C
The dastedrioiet indicated) aneriney repichnt negmimimmy reotbracugent amtothivd, the minimum
condlggmﬁ'é)%ﬁéct QHJt 1?% 18Y€ Jqﬁlt:bq tgrﬁrb\ﬂ@e ?&%aﬁ'@@brﬁ%eﬁe‘d% bedsuff1c1ent to

npar ed con |t|on|n% nmbers resente
guarawe prgese aﬁak’féléy @raﬁaolehmsﬁﬁesu ttrate 147 c?qnémafnt offEEs tipfgpoints ta, ts,
tc indikareCthe r&d3Pectine ussdn difétimasiofi ghecthfee Gondifiortifige membrds 1 1 Dfepfegented by the
13 represented by curve A may be higher than
cun@gﬁggggnéltioning effect provided by the conditioning
menbers 113 represented by curves B and C. The dashed
In cade] the curvésdh, CRARICC &% obxammayy sigRnarenly jdliehiil Bitial proaodt Qbstrates 107,
the COCI'IEI‘O{ eantg 122?119 tu*ﬂdj ?a’ter aen 1§Ya?]éi &ys{{u stFltg\Q/ ng ett egt:rrl)rrc\%:oegmg (f‘ﬁne points t,, tg, tc
are regghdi dered to be suff|C|ent to guarantee process
stability during polishing the substrate 107.
Consequently, three tinme points tA tB, 35 tc indicate
the respective useful lifetihes of the three
condi tioning nenbers 113 represented by the curves A,
B and C
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In case, the curves A, B and C are obtained by
si mul taneously polishing actual product substrates
wd. 204/1060b2 cont r ol unit 120 may i ndi cate an i nMei/Usk2004/005523
system status once.t cor pondj.ng tine 0|ntstA
In othte em g}m% é erepaining bfetuge %2(58%1/1 %ﬁem er 113 may be predicted by
the COIﬂ@W U@QWWOO@B@@S lofi tigt dvesor eighaldi 24einttbat thdprecadiveg Progrgssion of the
motorldufr‘?n‘itI 1@5&.&63 Iﬁﬁd GeYAdiot thFHo[er e 'mﬁzfvu;]r]o} tﬁgxoxp&pond]lng xﬁotor current

di ct ed 8% ge control unit basi s
curve {1 REFUES gRispms 30 ?’ﬁmf’ﬁathetsmémpflé@éd%&IWégP%SE} BnFigf 2 and at a
time pdi@ t,nDpedictom regatding tles semii Hfed md Sefdtht Cconditienipg Inddnter 113 is
requestté?ie fcp%lﬂs@a\ﬁ'cg to Qctorélnﬁe ﬁférxﬁaQﬁQﬁHgé {}q'aHQIL sPom! Hr[ern&r})tf the &{/ﬁ‘ System 100
he future. Assune for exa nsor Si
or to i%k&naﬁf‘ofheoﬂﬂgl piptlotiling anmsgabh?%a Pageess Bt fiofea ;sertami magufacturing
sequertte PrRGinCthé Prece@ A pebighGsibh @nd €16Fd 6f Ehgvé iBf ehd Bt@f uhil@20 may then
| guest anc
deternff?g]dflg;or 8%@? bneﬁﬁ)eqémgt]bsea rellabq fest\llrge}qlogu%fo ({:hg n%?ff%reﬁ%e tgot'p ie.,
remainippuseiiblisy eftthhropdionise me@lberstTmm@lquhe of thg|control unit 120 may further

be basd¥ 3h klﬁb‘lekﬂeh)éndéh 8NoMst ARbi &hicA0cudvad rh@ﬁﬁ§§ v@ﬂyas'i}mflﬁrpr@gressmn during
nce. om

tu
NPT AT i
generwy wivenn tHetsensei rségnal ded.efanplagplsy thentmetopotwtenonis @lated to the
corresﬁcﬁlldln@tlblﬁllﬁﬁilﬁm& fo‘ s?efmf{eﬁ %Fg’btfn{gecroﬁﬁﬁgn sBhdemb- sﬁ%em 0] By using

I Nl ng use conditionin
the TR a5 PR LI O EHEIE A 1 PRATiE0 TR HLIPE s mpgonsistency
with dya sretkacing tdneulite X elaiae moered leltootH&ehbrﬁﬁt OM@rdéveNirom a plurality of

repres&“&t%@%wb@sh LY o8 th\éecgil}/vesS hnh laﬁtf 8p:{noagF1%g b%ﬂavq rolf nlg: fu}tper development

I ni ase IS en
at anyr?éﬁ“e‘é‘é%t’?‘ﬁbm@hge §§h‘§t§?eds$°g‘ﬁall° fygiher n*ﬁlyf%é theg’éhétrlhb’eld predicting a
remainifelifetife bhde saidsdhingingfder 134, for exanple the notor

current, is related to the corresponding conditioning

time for speci fied operating conditions of the CWP
As pregipgslp apind ouyhe fictignal Breetaay dltprdepgndam theteranstatusaf te polishing
pad 102h@d kRk kl@meldrlto%tu@ﬁ of e p@lﬁs@ﬂigcﬁa@dof RHPRIYS Bshdlibdietol tﬁ@progressmn of

onsi ste

[ n
e sl h f2f BFF i s S afige PROIBGHAR Gpgiipaing member 115 may
have sggnificantiyt giffefent lifspmes eéninast bes advantageess tosebtdin asfotnimeion of the status of

both tl{é%ﬂcﬁﬁoxﬂlg Be@bd 163 a%th@\ﬁ@ﬁﬁgﬁ%a@qaﬁw 8“}(; Qt 2b13%0 Eéf;%laﬁ:‘?{ indicate a

devel Opnent at any diven trme ol nt
requiroR BB LAY U5 oo STPRRL | H5PEhdn CRS Bt gmtogfiment of the
preseni mvpmiod) ctelatignsip isesmblishedjbdtwicattha®nar stgndl 124, that is in one example

the mot‘i:cﬁg%rgdt ‘3&&1890&? %r\m&l]riyeg% ﬁi% g@&ﬁwgﬁéﬂé !)fytﬁp 8&115‘11%8 III)?&J 502 To this

end, assP%t‘fU’;‘I ‘gbtﬂpfﬂ*in%eﬁfoll P lai B flp%@dCM@ze@m mayuls pdsermed for a plurality of
substraAe] Qsﬂ\!eﬁ[xﬁifrieqm:nﬂf tﬁd‘leorﬂlmdnﬁfgl fﬁgm&ﬁldl 1302 RPYcAl §&Pas to minimize the
inﬂuen%gg} (%:lt/egl%% %on of h§ n‘gdré&%ﬁgsng%ﬁl eg E{B Oél Begga%g%%rgﬂ%e%ﬂtgl

condi ti oni ng rrerrber 113 may have significantly

Fig. 3 dblfefn@ﬁ&ﬂ& ilbskrgtes "B Sn éx&mﬂw rpﬁma‘d%%%?ggﬁalt Q4Q1ma?ﬂeﬁ over time,
r mati.on bot he condj tionin

h t
‘“d‘CatHErFo%CF“’H%g Eﬁfdmf‘ﬂq é°‘ﬁ8$?t§vﬁ?%'é‘e ﬁ&‘&"ti%‘?‘gs‘Be%‘?r tld3 prd %‘?Blpéhsmng pad
102, wheregeip araptbel agsumeditbattbe sedugtiogWif nikdcandploaine roffiatt 10fy tubeantially be

N{sHe c I
caused ﬁodﬂ%ﬁ?ng?qpﬁ%%? é)sgﬁt ﬁ)lllﬁf\l;g% ??cg r}]bi Wil{eg;%r%:sgﬁtsﬁxaglple the pad

dete“°f%l°@§?ﬂdb{ﬁfl§hé‘uab*é!ﬁ%%weeﬁeﬁs@ﬁmorswgwaf sigpal, whefsgs ingother CMP
processel, a0differenciegphvaor hdyeresnddt dr stouldrienioted it ahy typy of signalf®ariation of the

sensor‘@l nt'il rl?llsﬁﬁﬁ&tbet Qseght% ﬂgtcgtgltﬁg %gku&ﬂofhegﬂlﬁsﬂ% pﬁg'lllag :Balgng as an

unambl‘gfg@&efqahésd aa\ypst?nélé]lb@onﬁﬁgpuﬁéaeb@@qroqfn@g Senspr algnal 124 over time, at
least Withifi adoimtey skif30 GubSintedta®sS, is WSRIAN  ACOpreNblsyy tgdtnted out, with
condi tioning nmenber 113 is %eplaced so as to mnimze
the influence of deterioration of the conditioning
menber 113 on the neasurenent results. Fig. 3
schematically illustrates, in an exenplary nmanner, the
sensor signal 124 obtained over tine,
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i ndicating a decreasing frictional force between the
condi ti oning nenber 113 and the polishing pad 35 102,
wobkmreodod t may be assuned that the reduction EIfT/USIE04/005523
conditioning effect may substantially be caused b
referepdette Figt Roh Plfalithel ralishing aadsf103 ped beluf%ll‘ﬂ piflifargnu P PF‘HGSS‘*S may

be 1nvEJ'ﬂ@atE& &5@5"‘5 cQ¥AI¥RAaQibrdr 6f RReencEl@itL o @ élinllﬁl[buﬁmyipdl:ﬁébﬂytparameters
urrent. .si

grease. of . t
used 19\ﬂgrcgré§01 %Inllt é?(ﬁ awng tllgeocgérgrqgséa?us o? 8°IFPIéI?bé%St(9 BhehCMP s¥stem 100.
may result. It should be noted that any type of signa

In ond/ ﬂfdsﬁlﬁtlv@rbnﬂi‘odﬁrﬁﬁt tﬁ@ﬂt‘é%reﬁie%&kulﬁk%eﬂﬁfégbﬁpkb‘éﬁﬁed f Fig. 3 may be
i ndi cate the stat 102 . as

comblggi \élﬁh H}G W%Wedﬁ gﬁtg 0 ? ﬁ%greéyaerggggtzlﬁf?xgml g}mt 1%1 g} estimate the
remaining) @ $edui olifstil e lpé \biotr th@fpotllsieng erk 602 gidytgl con@iiogug mmember 113. For

instanld, T cotfrol &R@Fl0 Myt B SuaPRE%o RBEEdr ipr&H ety tm:i’e hé“o%g VWL the polishing
I $ obtalned, As previously 0|nte out ,

pad 1990 1k5s ERGioRNELROBRSA/ doFBD 35, ef@ﬂ‘bﬁ@emf%?“ﬁi‘"@m ?sul}; in Fig. 2,
represpitihgahd doteriviratipal of sk cogdipiatisg MORbenid 3 auikantially withaft the influence of
any pada {lreg%ii%ﬁiﬁ aQYPh@r Qrﬁ,ﬁﬁc%g odfBke PR %}{s%f»uggat 89 %8 @S IPbe expected

rar rence
owing o kg wgBipsplrediystian & gﬁfe'i&f‘af sigeal dp g caygechby F"ﬁ “agional deterioration of
the poﬁgmﬁg" p‘dd M)BI lThvls?. @n ﬁanala&&%ﬁgﬂag 114nebtained eitingsh@pdalsh of a plurality of
sy D i b S MR ECREEE 16,21 08 30 g 102, may st i
curvesestitpl tartl}osat shyvasia g d qxaepltfcg a sgmgplat [steepes Glop¢ A hessi quFves over the
entxretlﬁﬁuﬁ@a?lﬂﬁse B?'%mga':ﬂr% ééfuthélsor%agntaﬂeﬁQt\yltlﬁfb%msédﬂeﬂlvte R@rves, such as
ontraql uni to estimte

shown| lflfFé& |2nﬂldowltlbr&)rﬁsetnwélv%ar}/eghﬁurﬁg asptgaselsgH W h‘gfglgﬁea current status of both
the poligtiny padd0l agd e ndopeditiohind. mefber 114 sty onegjmdtéte cont r ol

unit 120 nay be adapted to nonitor precisely tine

peri ods when the polishing Sgd 102 and the
Moreoygfin ictSPRIAT HEPaAbBRY AePeaFeordrdder ackabhMP peochisas ddpa e related to
the stit@Suf tie ¢onsdmayles Df th&) Cﬂvﬂ’pcteﬁ@ntdongftdr hreplaleinent, o alickaby enhance the
robus?nhes; ho?flﬁ? Sx[elgal(t:léﬁsg &g%e@ﬁ % dsrenﬁ% rZa;illq%}q %ﬂxt t'h@t:+r¥en F:ttﬂg) Uf a consumable
duringeastigh EMP RIGEFERS EOTOIFIS‘?IF?Q %‘éﬁ%fﬂsg?‘g?fa*} SPEE‘&“"M?‘S?WE‘{ 424 may be

evaluabéﬁ Ahep et x@ﬂlace‘ﬂi@hﬂ& the c&ﬁlﬁmﬁhﬂ@l thénfeal 17, eehicht m@ hdfe HebiEinitiated by

the coaté? 2|$1Ft01§8 3h % Sis ci}ﬂkle f)onlsxggrﬁ chng eg gln%-(%)gbOVﬁ, wherem the actual status of
the coaditioimihg s@mb@rllélagﬁ abssibPof qibetrapnﬁedlaug:'r ispeh QSH@C p@iisﬂlslﬁ pad 102, are

taken $to Qor{%lldéféﬁoht M @fe 1n§ﬂépt$5nr&{tﬁ§ Wi didie ﬁl@tﬂﬂ)e@ql@gma ti!)%SSlbly of other
conditionin

consu e 0P FeHRG P P rents SR TSHORAER o g lenpT Signal 124,
for exexple e Hiroit LansRDgTEZ\Mlat costeg@pdinglg bo pdapedd. tlhakie “@urmesontrol unit 120
may CQMEIHIOJSR%C lﬁﬁ{tka &n Ihk fb?sﬁ%cm?he SERUS si pzM 1gpnpari ng actual

sensor ‘signals 124 wth represen atlve curves, such as

shown in Fig. 2, and with representative curves, such
It shodld bt howe tiah oihe eMbddifens desaribddrso €4t the teabatSignhl mtrbprestehte the motor
currer!g%lt ats elasq %{19 gl%u%gz <ri‘cr)}dlntt{l"e dr nadslse'i‘nb?mlﬁg fEE&P r {%&m the sensor

The sensor s

signalgmgp tt?e repsesentaé cbyf @ny ai@prlsranatemqgk de@é%@s %fhdmﬁ‘aymb‘e between  the

condltﬁ(ﬁﬂl@t rﬁéjnﬂeﬁ l li hﬁ tﬁé ﬁélﬁﬁmgﬁaad hﬁ FONaMERR! e cohtrdl it @Wmay supply a
e
constan} %‘BILTEE A @ gnstzg*t v?lhage p(lép nt%mé gﬁhe ty%ee%e mOQOIyl{SF]({] matne grlve aSsembly 112,

and ey ghenl usk2ure AratpAiee’ cﬁmmedqtveﬂs@my b¥2 altbdh@emtbla@ alteratwn in the
mterag%%@&e@ﬂ:m&aéon&-;w&lﬁ’g ﬁ@ﬁﬁ&QSB afiPihe |p0§§hﬂfgcﬁd 1obe For 1nstance if an AC

ssion Q ec sor s
type nga%t?é%féauwﬂ’é.‘het%&e F%*Bﬁ“‘é‘é elirgrf’t °°8f‘a?‘%8“8‘8r?&?"(“?%%heﬁ% may result in
an inpreassbest k3 rotativinglh spray, Waere thee énictionalt foece edcigyse® Tipph deterioration of
the coﬁﬁ)lm)ﬁlgg nﬁﬂl‘b% 113%n8Rr tRSoRatAS p&f 102N erne QRSgH e ﬁl‘é't@(ﬁ‘@onal speed may

expl al he ove, wherein the actual status of

condi ti oni ng nenber 113 and Bossi bly of ot her

consumabl es, such as the polishing pad 102, are taken

into consideration. If the i nspection of the

condi tioni ng member 113 and possibly of other

consunables |nd|cate a status that |s not sufficiently

g, e o o o e



10

15

20

25

30

35

40

30 may continuously be updated on the basis of the
sensor signal 124. 1t should be noted that in the
wendedogrent descri bed so far the sensor signal pARYS2004/005523
represents the notor current of at |east one electric
then bepsest asj 3 inpigatay pi/Be gursenistaips sirgilarly s it ppfaigedpvith refignge to Figs. 2
and 3t he sensor signal nmay be represented by any
appropriate signal indicating an interaction between
the 35 conditioning nmenber 113 and the polishing pad
With t@encedp Figst.afveder flhvstratiyptambpdiments of xbe pesseny Lipingion will now be

describ QNS RRdin GHE IcBhtkol Odini@ 1@@ nA4iabAally Obrt al%natﬁ;@l@eﬁldlu[i& €} function of

the t f notor he drive as
conrale WhERTE QT FEERH L b 8ol U8 el afifeysy Fablaine. e
deterivvatién plesqpeds tht gomsumablee phthe FMP nysténe 109, nfoe nstanto nf the conditioning
membpﬁg\ﬁeﬁ% 1RR: G 'Bgﬂfttrhlgﬂéer}g tMﬁE saeltsl()@ngveh hiethpglalbﬁamf&gne is still in

. For |nstance % pe servo nntoh
its a“%"é’&? rapget & oges (e ﬁ’é“s,%ﬁ’ﬂﬂ“;‘?“s_['ipzbet“éee SHACHATALES dht chr system 100
and thsUpbi dghal hat, dbroinstance pewided in the 4@ maof thoowaserorft sighd, one or more

represe&gtlvegﬁ?ﬂetéP GaY be V&QE%&E ur fe'legtoh Qg %e Jl a‘l-: ?T%g eG4 %ﬂes @Iﬁbodlment a

eritoratron o e conditionin
globalarﬁ@pw rath 1 P firhgMB derincopay wteéﬁa'ﬁg &ithfespRel o the corresponding
sensof Qfml bimatd Gpe ekt clfﬂz)é assl‘ﬁlbm 12004/t1i0 8H) @ne or more test substrates may be

pollsh(e’?cfr tj US)%)%§4/aO%§Igl%;emﬁ P??odga%gbsﬁl%te?%ldg%rrﬁﬁ% %rreggveﬁqﬁlckness of a

us Ssi m
specifedf matenind dayeo @ngsrrermly theccogesppiding peserr gneb 184 iyregordgd.  The test

substrhtdf B have thihfdariBdrbohes RIIAOEY RREY SonOfattbied RhRHESNhyer so as to minimize
inventjon will now be 5 described, wherein the

substra@spsedfic KifiP"c%20 additional Iy or alternatively
i ncludes the function of controlling the CMP process

Fig. p&hf[ﬁﬁlcg Et§m@f ﬁlb@qtﬁﬁ&%@&y ASBRlg tlig‘&epe‘ﬁ@erﬂé QY kiRUInY¥val rate for a

Xpl al ne deterioration of one of
spec e R RBHESS o FHSGIEAPSpS| BT LU MEGPOPSHFEL & GRe pEple o th
sensoCOEEAL 1140 Bioitgthe MzAdneImehl ata, myrrabéxelﬁxtg rhheoxpmpfmmmde sensor signal
124 an{ tﬁe%%c?%sc t%‘Q%{c r&%ﬁletﬂex{ ge %sﬁ%lxﬂ%@blﬁatl ﬁtthg@xa'rrﬁle shown in
ange. or taln
Fig. 4 ghelit noins hwrpﬁnbeelmmrqsmés pépfrepmreﬂereawvatlrféwa@ehew efystem 100.
This rlQQoszglpam th&ﬁ)eﬁlﬁiﬂ&(ﬁfenﬁﬂ gﬂﬁlE cdnddbl uhiOI20, lﬁﬁtlﬂdﬁ:ﬁﬁe in the form of a table

not 0 Na
or 0 ARG BB HIATT VKo AP Rt Bel e e Rl e vasis of e
sensof sigmad | 24 | Kom exampldyaf essegm|51gg@4124 isnietgq@d @WMon«gpﬂtumtdZO indicating a

decre&l: QP e (ERERY Blte bEME CffvﬁJr sy@teﬁlpl@@ tfhb %gfmqVEm'i ¢80 P8y Mudd€he polishing

determned with res t to n
head Wil SPREBIIELLInE TR RO ROEL o d“fﬁge 187 B her cases, the
relati@ngpeedotibewezn mmpmshmgmemmytandttmpqmymbead p@ inghbelincfegsed so as to
compﬁéﬁwerQhé Qéc%agg 811 t%E"i‘é vakttaa pﬁlqdﬁiﬁﬂer%QQﬁ;lE "ﬂl@&taltp‘ahsh time may be

ernne renoved ness, of speci f
adaptehto dhq carremay@ﬁvaﬂegﬁeuwaéf%q ‘}‘d‘CQth’ebyc‘SF F“é‘é?fo‘fﬁﬂ‘?hb“sensor
SI gnal 124 is recorded. The t est substrates may have
In other nEodurle ?s ercgpr}es%nt%t(:i"\l/eagtharagtexst cs o? hle'}flﬂp Q?s(lc{ng rlgk? gther than the removal
rate mamfble udpted thFF@SOTLlSl@@he"’ﬁ‘atﬁOC alSIayces HG\HsHaélObe)the P°115hm8 process, i.e.,

pollstgtiﬁ\la | ﬁl@x b/ ﬂt&nﬁ&l@' fot h @ﬂectfh:ﬁ ﬁ&ﬁeln&et@ﬁesuw‘tratehﬁldrxﬁimveafelated to the

SenSOﬁ.éllggt}l 12{1 ap égfélrve(? Eagrrwé h\g P tlm% Sorrrtgcﬁ f';peclflc Sﬁlgﬁra)t(e %Qp ﬁmét in an actual
CMP pfoctshethe sgrgosigmi dvabbtdige byFtlhg gerttied upi 330 meyrEhen bgased to adjust the

pons@nﬁeus%& 9&)(}{1' Je&naﬁle@}émm %rﬂh@@{r%ﬂﬁ %Jltobé%seﬁlesﬁlﬁﬁfat63| Odtéquently, by
cteri s

using S BFIF Al |ATAETRGYelY e PR i P BRATe S S gEongumable, the

processamhtroiohayr becaarriedut viah men-togpr dsEnt thewby igniiponyi wgancmg process
stabilftf TRY %ﬁb%dﬂfenishﬁle MRos¥sta8MA0Ray A Soer @kt ia@N8NiBrus signat
y t I npl erented in the control unit 120, for
instance inthe formof a table 25 or a mathematica
expression, and the like, so as to control the CWP
system 100 on the basis of the sensor signal 124. For
exanple, if a sensor signal 124 is detected by the
control unit 120 indicating a
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decrease of the renoval rate of the CWP system 100,
the control unit 120 may instruct the polishing head
_ wd.sb4tiasocmr r espondi ngly i ncrease the downf or cepeppbioed00ss23
to the substrate 107. In other cases, the relative
represgpingdndseqnhie dlie SRS 5] 408 TGOt cepasunpbies hyt akse 156 GUERRtHG Prevailing
perfor[ch?dfi’celgf2 tlﬂa&Mbesylst@ﬁlr ﬁﬁﬁeﬁhefﬁi)n Qs ts&ttﬁomglﬁllmﬂ?sai Qupplied to a facility
eny rate.

managéglg%ﬁ%gtgr%?%z f‘ é{oulp of anoc1r';1|t6l 9 process and me@rofogy Ec%o‘la’ to therelﬁr improve the

controg @f p @pmplyx proeepausmungcertmmmontyaqsesslmth@ataet; dfyihq yrsious process and

metroREY &fdls 1§bcﬂ%lana-26lrresb6hdﬂigl}ed'd ﬁﬂb@gﬂd‘@ﬂﬁcﬁre process parameters thereof. For
representat%ﬁe char act eri st

msantRAFPERER T @Y BRGOAT PO el RAOHSE PSRty & S ot il 1245
as to sigpistbe depiogitiah ptoPile toRbe currpgt EMEestatush eAsﬂun%lthabn aofrelatien between the

sensorgﬁ%dais Ii]i4nzgldnﬁé)&§1§§mg Lniformity 3oR0 dubdirated dBmet&BMayOfive been established
ermned for a specjfied product or test

whichy UgspaBily SPRAraRl obiafatcl A SPOsLpigh ap Siggstel 550 or 300

The ififofiRdtio@ Cof Ciie istugpot Rigng@olidsis themmsddoro $djest Ippeprdcess parameters of the

deposﬁl%gqgglagu%h a% atnh%%cn]o aﬁ]gn?eggtgf;lto félle (t: (}ﬁ{ rﬁ%pFﬁEiﬁxll tplpcﬁlle to tl;;a currently

dﬂﬁ“ﬁh@ﬂwb@gﬂgedmﬁﬁmﬁdjust the polish time based on the
determned relation for the currently processed

As re%ggﬁ artgsreeﬁta nlve/ e%r(iI lil)reorx]fgdeya Sﬁ%en% yx?d J]?letthlaf? {o%%gﬁa%:mg tl%EﬁLformance ofa

CMP systgmes oHh PLogess mcmalghaee mctqdegzadll\é? B g sigema ?eeﬁorm}lalbeowded by the

drive 55@&!’161? dr Ppdd RRdiBoRiHgsylsQnd, Usrhsaﬁﬁld%tecttdiaf RBY estimate the current status of

i can hanci n ess st abi
one o FRBORBRPLLY PRI C BRSOy PO 2yl L SMEC ety Bpged on s
sensosigtagtau snvsligmalem ﬁ&umdMQddﬂ@ﬁ@)@femﬂ@SEQM@@gQQGOT the control

of the(RR¥ FELL tngg b0Pdsed Qh%n%&ﬁeét(ﬁ\tth@seﬁ;or Q@ﬁalo Frh&®dtfnation of the status of
consunmabl es” but al so t

e curren rev

the coggimasieimhe ePYoRredinnecip ey e e@'@fv Rt sppisarinygt, paintenance

periods ifgpdifferantyCNIR csmpxpientedndlﬁr différaati CMP yelatedh pagesseavlds. Thus, the cost of

owner§l¥1?t 81?9 o trﬂor@ 6958919 195 éﬁ%ﬁQGﬁsﬁﬁtgﬁesoLopegﬁgédaQﬁjﬂe tool avallablllty 1s
og 0ol s to y inprove t control of

enhaneqslrrﬁtse% ?é‘ti“é%fsm@éhﬂ’@%“é byythe BAfoRMifiones SEXS AT RN also improves the

proceéitsﬁlbLlﬁy Qi‘thﬁthEMF @ﬁdcﬂu:svaﬂﬁtﬂﬁ@&&y gEl dorbpei®itddood @ithinaid EMP tool and/or

rre ) ne or nore
o one g S GRS oy B ERREPL Bl M EAAR0 2
dep05|t|on tool may be correspondi ngly controlled on
Furthérhﬁodhﬂﬁh@nschfnd tB@at DRSO %te@&ﬁ'mvl%n&ﬂll lﬁsapbﬁeﬁdaﬁ’ﬁos& Bglled in the

osjtio rofile to.the
i ERE o1 P ARaR | B BEPAB I e PUERGLP B SRATI 23 g only
and ig fee ttm)bmrsbsierwg teachihg rthast yskitled drs theaars thio enexelematingrref earrying out the

preseMveh@dﬁe I*P?sefa b%%'il@gktbocdqﬁgt thWRdr B oFBY iR nESPGolvRlahd described herein
I mportant for | arge dianeter substrates haV|ng a

are to §p Laken gy thepresqngy 8?“"3(?6 RPdiReNtShe i nf or mati on of the
sensor signal 124 is then used to adjust the process
paranmeters of the de [ such as an
el ectropl ati ng reacto?&ﬁw%aa 5L%8hhe deposi tion
profile to the currently detected pol i shi ng

The pFt@éirt Weﬁtﬂfn%iy)/advﬁﬁag'e&ﬁsw be, uskdén ?ﬁﬁSﬂﬂEathdiMﬂ"ﬁﬁﬂeﬁﬁted circuits, thereby

net or, .enhanci ng t he

prov‘%%% ?nd' %Bmcys °°n m?%“d(fﬁ)ﬁ pmcn’tcerﬂyd?ld of a process tool
chai n |ncIud|ng a CMP system since a sensor signa
provi ded by the drive assenbly of a pad conditioning
system is used to detect or at |east estimate the
current status of one or nore consumabl es and/or the
current performance status of the CMP system Based on
this sensor signal, an invalid system status and/or a
remaining lifetinme may be indi cated and/or the contro
of the CWMP process may be ba<ed, anong ot hers, on the
sensor signal. The estimation of the status of 20 the
consunabl es, e.g. by predicting the renaining
lifetime, allows the coordination of maintenance
perlods for dlfferent CNP conponents and/ or different

T | S N s oy o



10

15

20

25

30

35

40

enhanced. Using the sensor signal supplied by the pad
condi tioner drive assenbly al so i nproves the process
waer@bitbdovyy in that CVMP specific variations mayPdBEUS2004/005523

conpensated for within the CVWP tool and/or 25 at one
or nore process tools dow(3tAI®HEm or upstream of the
CWP tool. Further nodifications and variations of the
present invention will be apparent to those skilled in
the art in view of this description. Accordingly,

1.t N gsidmdor ¢homicahmeaharienl pelisbimgsompresings il | ustrative
only and is for the purpose of teaching those skilled

in the art the ner a nner carr out. the

BT HIHIDR BYEhIE T Tl S0l PRAYe AR hold in place a
substthey ns of the invention shown and descrlbed herein are

to be taken as the presently preferred enbodinents

I ndustrial applicabili 35 The present invent may

aamﬁf@g&aﬁf’sﬁw}a@%@% of A Maes (OXhHAL & SO3RIeg o a first dotve assembly
(105)j ntegrated circuits, thereby providing enhanced

process control and thus production yield. 12 WD

2004/ 106000 PCT/ US2004/ 005523 CLAIMS 1. A s¥sten1fo

chanil eenditipsingapsemdly (bHD icerladgo @serond diivipssemdly(142)iqpipding at least
one cldftflc atddadde polishing head (104) configured to

receive and hold in pl ace a substrate; a polishing

pad (102) nmounted on a platen (101) that is coupled to

a af jopgel whif (1@0Repreatiykly comecied08)the polishime dwadl (10 o AR frst (105) and
seconél 1519 five dsdchfblics Qh)aoéoﬁgoltlﬁthIﬁﬁ%@lﬁlg c6figueedas &tk Yhe operation of the

s s i S (ST b, SRy LA, oy S Mhake e o
provxcp:oIupozhrengwhgaobeﬁsbﬂé,nﬁnarfobrrf smsseCQlld)ar)lveaasdemtéxeéUﬁm gnlingdipation of at
least Sjr{e }{?raag' sglgt& 4 @(ﬁrsurﬁ&hﬁe Lo Qi 13454 the gylxégl) bei ng
Igured to control the operation of the first and
second drive assenblies (105 112), wherein the
2. COMEk@hentibi dlaifmll Mhedetn falir deher sigodl frécgived fomahe gpeond dfeve assembly is

indicagigzg gfn%ﬁé:/a%j( %’If %? ?ev%l%ﬂ%r? bt s%ldgﬂ zf‘éastforng 'epeg't?'c qno%o@%ﬁ(?g t(ﬁiﬁdevo@ said at least

an I ndication east one
one mokpdr acteri stic of a consunable nenber (113) of the
systen1 20 2. The systemof claim1, wherein said

SOr_ Si ved fromt I
SRl A BRYSE sl P SO SRR R g o o
of thegfirs{ dzivs assembly @hé the pplishensthoad emidie hasisor gpesendor Slapfﬁ- at

| east one notor. 25 3. The systemof claim1l, wherein

sajd control unit is further configured to control at
4. | ¢qwethahef opsratipg g CMP fteR, ORI §8& enbl y and t he

pollshlng head on the basis of the sensor signal. 4. A

”%%B?Hn Sgl&glr @'%hanqmi?n gﬁple bﬁ%tcﬁ{% aQ{%mb ?l'l@gdrn?‘lgg a pad conditioner

a|n| a sensor Ssi orman electric drive
Ulma§§§dﬁﬂ§$@TFQ¥mBrWW|ng a pad conditioner (110) of the
CwP systen1(100) and estimating a condition of said

padtn%? pn%l atclogcﬂ Sflsalgl)pag @ontdnﬁ)npra(‘cf i(ﬁ 09 hestﬁ'mg o &P Fhsor signal.

5. The method of claim 4, wherein said sensor signal is indicative of at least one of a revolution

of at least one electric motor of said drive assembly and a torque of said at least one motor.
6. The method of claim 5, wherein estimating said condition of the pad conditioner includes:
establishing reference data for at least one characteristic of said pad conditioner, and

13
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35 5. The nethod of claim4, wherein said sensor
signal is indicative of at |east one of a revolution
wobooatiodoemst one el ectric notor of said drive BSEFESNY005523
and a torque of said at | east one notor. 6. The nethod
Ofontdagingrsdid sankre rsgnal vadt saidatierrgcssdatd condi ti on of the
pad conditioner includes: 40 establishing reference
data for at |east one characteristic of said pad
7. cohdmethgdhef claimd. vhewn 2ibay Fe6c0e Cszew}msﬁsmnal force
acting ®OfWza k RGN dStEdnthgSATS@I of Shegphdlconditibnes ahdda pafseing ped detadgaoperation of
the CMp svk§, Method of claim6, wherein said at |east one
g%éﬁac'eristic includes a frictional force acting
between a conditioning surface of the pad conditioner
8. amfe RefBod i)i&hz.hﬁl@ mgredlthraidnﬁ l@ﬂel’)l&t ﬂr@&s@;ﬁarar&:tirhﬁ:lﬁypat least one of a
down-?o\‘cset 0118% t1me and nqztitpvgcsi od o‘t:a pac{n d)v"ﬂ&r?g Ifeag' saxdaéMP ]gystem.
easf Pone Process fret’ef Pincl ddes &ast> one a
down- force a pollsh time and rel ative speed of a pad
9. ARAmBnP®lok SHiRMindeAGUfdtiheSaH ConARAbIUSTEMCMID sfterd (100), the method
met hod of estimating a lifetinme of consunables in a
COMPTENAS* syst em (100), the method conprising: determning
the status of a first conditioning surface of a pad

CQ&%LMQ% s(a]-l;'sQ)f aq{rstacomhu&ﬁhé glﬁffac@f)f 4 bﬁﬁ:o[%lh@rtéf(%b Ltea plurality
first COI’]dItIOI’]In surface under redefi ned

sl ng
of tim pRpd oy Ha B P £ R0 S SR T REF 48 s BT P B ons
between the status determ ned for each tinme point and

A %&”&ﬁmg a%‘%%ﬁ?‘lshlk)%t\&e%ytﬁbgd@&s ld@t@ﬁﬁm&)inﬁr Qgcrhat'@é ﬁsmpgnd a sensor

rive asse riving sai ad
Slgnalcbfheﬁtw Ghégast ‘(“fP@ﬁame%?ﬁdf zoiﬂé@@@g@gwg(léaﬁg r ddyjggpaid pad conditioner
(110);sh@nal when operating said CVWP system (100) under the
predefined operating conditions with a second
conditioning surface on the basis of said relationship
t #ssesing ngtdesegsor rsgval Whetgonarftesed eMPayysttmadPO)oyder the predefined
operatﬁ@%hkﬂ’ﬁms&lm&b‘nd(c’bﬂ(ﬁalorﬁflg iuhﬁc%hsy&ﬁsafﬂsaﬂoelaﬂ_(hﬁhlp to estimate a

T R
said CVP systemon the basis of said S|gnal. 14
10. The method of claim 9, further comprising estimating a status of at least one consumable

component of said CMP system on the basis of said signal.
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