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WD 2004/ 106000 PCT/ US2004/ 005523 A METHOD AND SYSTEM
FOR CONTROLLI NG THE CHEM CAL MECHANI CAL POLI SH NG BY

WSl BeGENSOR SI GNAL OF A PAD CONDI Tl ONER 5
THE PRESENT | NVENTI ON' The present invention re*"gbg?% 005523
t AMETBIOD ANDISYSTEM FORACONTRULIING DS L QM. MECHANICAL

nore parti cul ally
nmechani cal |y ggl%is |%%&&gﬁ§£é§{mﬁ‘g§$ﬁg for
instance a plurality »PAR CONDITIONERI ng i nt egr at ed
circuits, wherein the tool is equipped with a

diti 10 L . h f f
2 pol i shing pad orEHRoR BoF PRBRELRTIVRRRIOE T PR oR

ART In mcrostructures such as integrated circuits, a

The b&&@ﬁf uWéﬂibcﬁlr reﬁfes /) ?!@HJI@ of iﬂé%aﬁcfiﬁﬂ&'x ot Qlfc??str%agr%g %I‘(Pl%lére particularly

ors fabricate sub

relatﬁs todgﬁS%ll fr? °'§‘§?1l? B‘ﬁﬁiﬁ‘&’tcf’l\‘/yep°‘¢%‘ﬁt$u(,ql‘ﬂ?/)e5“bﬁrﬁ§es bearing for instance a

plur:;;bs mt; dieis {fgr mﬁg}g}ﬂ;tegiﬂg&h&uﬁﬁdwﬂﬁbfheﬂhﬂltm 1f:fé$§6peha&lyiﬂf 2 conditioner
Y folb BSHdRidnk ch te gue requently,

Syst e0 pr obl grﬁ&g?ﬁrses&tﬂ%dpo? m‘i)g? t}q*’ﬁ'ﬁ’ 15of a subsequent
material |ayer is adversely affected by a pronounced
topography of the pESexIPNSNOF QuEBRIBRI A al | ayers.

Moreover, the fabrication of mcrostructure often
requires the renoval of excess material of a
In migrestrngurss Jucemp dutigratdd matuits @largeamaber 80elE0ent CHlaMPAeistors, capacitors
and fe@idtoyg @lﬂéaﬂabmaw&%ﬂ &4 18 M B Yo
oY Supu o TRl sk Ealas, gondueive, an

means of

mSUlftngama}elélfl e%frf @nd; Wétf:@b%g fh@femlqygrsv\mphq)tglit@}gg;wlqyyand etch techniques.
Frequegfly rtheproblomasisesathat thd IZzﬁtehﬂxig J)fayﬁlbseqhéht xr[ﬁ&@li@f fd{er is adversely affected

by a Ffb‘i\&g{c@& %oéﬂa#l@u&%fttﬁe P(%Vl%uslf ?ormeé élaiterwﬁ fagﬂ's ?olvgrg the tgbncanon of

ers Is t brovi
micresir H‘ERféd’f‘Gﬁ “t‘lé}ﬁesoﬁle malcﬂf [s&¢ess matesinhefa pretitusly degosited chaterial layer.

For ckamysit 1ﬁm1aldlu§1yclrc;ﬁﬁ %leh@?@ 3§ the Rt Adally annthf:d U?'in%!iﬁsatlf metal lines that
are eln@é/cﬁeé in gV\Eecgg: HV %%?riﬂggqg zﬂgg%ggpgrrf%;rgff g)_as ggg{lzatlon layer. In

ace

-modegummmlrcpas taeﬂmahg of sechesgelbizatbm1eyiais|typidally to be provided, which

must Ué 6Ok loH G bSich Bk RndRahy Fegﬁuw &anonﬁﬂ& % ¢ repgated patterning

£ mensi ons in the subm cron ran
° '“%‘S‘bﬂu EY?‘&ai“é’thF‘ntCé?j*feat@dmerqa%}aslf STontplanas suifass tpmgmliy which may

deteriptie t@smeﬁeﬁmmg}/plbﬁesfbk aéb?é‘tlil@ fd?&nﬁ%sfr@&@re@ﬁnchﬁﬁxg features with
ini 1 1 G 1 n [Pr A ll
o S S5 0 e BSBAppa o

Is desirable for various reasons, one 30 of them being

It hastthes dutndt b&ﬂto%l@tde&ﬁéarﬁﬁﬂ;lﬁhaﬂfze Eﬂ%%uif?%#ff etirxé']nsublsq(rate between the formation

of sp&ﬁf Suglﬁhpﬁogﬁag?fg d} Ph{wg rshéfc,lésglﬂeﬁ %@Stl’% iSrfesizgble for various reasons, one
of thegrpldinmihe éﬂmnpé lopdal deptlf MR} focas duin plqaglithyraphly Gvhadhdis used to pattern the

materiyt Qggryopﬁﬁqog%&g%s to renove excess nmterial and to

achi eve gl obal planarization of a substrate. In the

CWP process, a wafer is nmounted 35 on an appropriately
Chemfcal mechagiaslr potishing (GMPC Bl dne@pidptihe hind gwtﬂé?ﬁﬂsed??@ceﬁsh@ TEmMOove excess
materﬁﬁﬁr{d (%rachlﬁvJ]BXt?aq 8[a§%r‘?zta ¥t oliahsx{%ﬁtéﬁﬁ) ol gﬁrlﬁ\épggaess 8 Wafer is mounted

wafer 1s’1n
on an §PUPP’§"“F1¥, fermsp Icptgigr. tagotcnlded pedishinh iheayl, padithd wnirieyist heved relative to a

pohshﬁgppaﬂr Qﬁlﬁé&eaﬁﬁ‘eﬁ%nﬁlaéoﬁﬁctawﬁﬂqm Patishf ung !l@r?;‘étxé Sfpplied to the
terials of the |ayer t

potstll o B NP gpoclh BB e i GOmRB AT it the mateia
or maqeﬁglg ofithe (l)%’led@ be\plnhezed thcfor exentple Rovenihigdhe matetdl iMS an oxide, while

the reichen deﬁét Q%h g?the'nﬁetaﬁ Qi‘i'ae %%ﬂ%&ﬂdléﬁllg S%TE ove wWh a%rasnves contained

mthe yes cont.ain 40 in the slurr
68fﬁ‘/ a 'Ry ™h5&a b ‘H‘Bt AP 0% % qEAviTEY fF@Pr‘tN/afPtethlée #hithe same  time
achievintg 2 highsiegee tof iphanadyhifatié tayen phiagidteeke g Cordftionl AP and (CMP process
of the layer 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,

construction of the polishing pad, type of slurr
WP 04P00¢ ppl i ed to the wafer while noving rel H€T/\H§2Q%/005523

musI %r&b@ia{ Ehben&lopﬁd the%‘afj %}l{l@denﬁggﬂ‘ | V?uc}n/ gé %gnﬁ‘ix)(lc k?«f“nto Ee polishing pad,

waf er” and e renov
‘Ypef‘tfrst“ﬂéif @Fﬁ\'ﬂefﬁpe'a‘iﬁ*t foythe d’@é@n‘ﬂ%ﬂt‘owwlh@ relativodp dhe pelishing pad, and the
relativeevesdditly ruetwéahltﬁd‘lwhﬂar bkl thel ﬁ)lﬁhlﬁ@'pﬁd Cant koAbl fed RABY significantly

cerehE o RIRMhpiof 1 HELAIR, SHER SR D SN B! e amountof
frlcttﬁm CS%tQQrba(t‘PQ)FPI%We rrtonen sf G!emyhﬂhmmpadkahd\tledvapm thic clegrse of saturation of

the shiteh with a@lafea ipaicRE an& b padihisr, Ae 4NEoPRL §1 h et Gne pol
d of the polishing pad. K/bslt pol |esh| na pa & P% SFIHE eaog‘% © polishing
Pal-of a cellular microstructure pol ynmer material having

nunerous voids 10 which are filled by the slurry

Mostdﬂbﬁl'sﬁgg Q%ra@é fo‘?fﬂed ﬁr ad&'ﬂﬁia% %&t%@gx?e p&lgn?etrsfn enay chvu%g numerous voids

vol ds occurs due sor
whwh av‘feﬁ%%’ew {PE B AT PRCEANiOn s o Snsificetionsf Hecaraneithin the voids occurs

due @QB¢ Bbsofted Paitidles ke héide LHeEIY remfved fx%ﬁﬂﬁ@ %@t‘?&ﬁ@ surf4€ and accumulated in

val_rate ecre S

the %E@ dvésn taac%ngﬁ uFac a O I rx%ov%ai T %?'1 esteraglfy 35(1)/ Talsets t{{ﬁret{yh glsadvantageously
affecting g Feéiah@“)p (23} é:l@sslalawdmghmscqse dud ithy rydveing )aeid and reliability of the
compléitd fRlitdntivct&ifdelibg. conpl eted sem conductor devi ces.

15 To partly overcone this problem typlcally a

so-call ed pad conditioner is used that "reconditions"
To partig ovgyodmes thisnmotdem ftpgiealtyfa fohellpd bk(BchJinﬂ@omds ustl ¢halp d@conditions” the
pohsﬁﬁg gu!urfdcg 3Eth 'ﬂaﬁglﬁj&s&da IBQ# um%q ge%%eco}l 1 dom%yudface that may

rISG
be compsieed & & BSHeR! THOR: 648 s‘tl%im“drth!ta‘ pqanered i a sesistant material. In such

casesC R @hadsted s&r)fibald»ﬂl&cbaa us hseRd @fxd/lnhﬁwgri'k@d by tReREiely hard material of

e o BBlugh AR B scblrdied 1t Eipho Ao ot 0 pleesBedn sophisticate
CMPtaGP?Uét“FQ?:O theaned dopditieriseis carsweoushsin conmophiths tthec pdlistling pad while the
substfabdis PBRAeAL USes, the pad conditioner is continuously

in contact with the polishing pad while the substrate

is polished. In sophisticated integrated circuits,
In sophigizesd integrated eirarits Sproas edqRiraderis tdnoérRing Bﬁn%rnﬁf?&)f@ﬂPCMP process
are v&f' gﬁ‘ﬁﬁ So th%?thg ﬁte o?‘rﬂYe othsfu%% H?c? hasqg atxtlrz}txen St %taﬁ tcgnstant as possible over

I'i shing pa al ned as ¢
the e't&tﬁ% 8reg| o agirgle f‘l"?éméﬁﬁ vell a5 &1 th¢ peocessinglo€ 25 oy subistwatas as possible.

Consayatdtlyashefaa c&hﬁudﬁéx@ Glﬁbslﬁshﬂ%r ﬂ%vx@@d Wﬁﬁ‘){ dﬁ@%&éﬂ%]? §n@§ control unit that

uent condi tioners
stow I RIS BT Prict roPicP SRLERBE D 4P oGt gpe: (o be moved
with r@met:t qoﬁh@ POIEhiﬂe\heitdf'@dphﬂijiGhmg tphd herewotkhtb¢ palhingtpad uniformly while
avoxdin@&ﬁieri%reﬁ@er Mtﬁ rthd Rl aiskinb O ke &l%‘ﬂgx'gt e8| "Iﬁlexﬁi’yré a&n% ort flore electric

es ect to the pol I shi ng
m°‘°‘boﬂfF sWP'ﬁ@”M&’Vf‘{? k COTMEHGRST jdamp rﬁgseﬁw dmmtemayd/or sweep the
conditidnikgsudlicasudtablyng i nterference with the novenent of
t he polishing head. Therefore, one or nore electric
notors are typically provided in the conditioner drive
One pyeblempwigh canveptiepak %ﬂﬁmte@mea ffe thec fapidthal oprisnppables, such as the

condusdm:fgaaefasw thabbl%hm@'tﬁd p&dﬂwoﬁéﬁtél\bﬁ the G013 h&282hndGHE hke have to be
shens re3|de3ﬂ p gat consunab es, such
reptacy 34 SReUGAOET 47 s Ber. it P NG SN G fpackoriaces may ypically

have lifotipenehless dian 21980 puﬂsnsths rwheneimdhe gonckl lifeinlei deperiavom tapious factors

that mRe [1ORKHAGRGcUR o Dréded lﬂleaippb@ﬁla& tih@¥or | r&ﬁ&c@ﬂgﬁ @én@ﬁﬂ? dreplacmg the

i Sing condit ng. surfaces i cal
consufiHIBY 440 hes Yt ety s Tt b 2 el O SHReLEHP s reduced fol
availabitityuavhéredse i ropladaypands anverpradedmsed agthger Sof tdmet drakiore of the

consuthablé’se o¥ adichB § G}eklh er ypfeggirﬁx% y?gce?soﬁgb%go%oqes er, hg Qgterioration of

repl acenent. nsumnae
an early stage S|gn|f|cantlyzcontr|butes to the cost

of ownership and a reduced too
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40 availability, whereas a replacenent in a very
advanced stage of one or nore of the consunables of a

) may | eopardi ze process stability. Mire
“téggeogfgt eﬂnor ation of 2 WD 2004/ 106000 PCT/US2001/005523

the dSQ%Mﬁ%Q Qeﬂ\/erQ 5531%1&“%0 %%ﬁﬁg?p(lc@ sEa%m{g Iaﬁd kﬂ remattlé Bpeulc an optimum

. intain process stabil tor
‘megwnb f FARTHPAR' FRRIASMSE for consunmabl e replacenent I'n
vi ew of the above-nentioned problens, there eX|sts a

In vieR &t hOLRP- n'.e‘IHB:%\éﬁﬂ lggrﬁ§ rtfi’ére Y rfe‘ LeWq ﬁfgbfme imprgved_gontrol strategy in

systens, whereln consu
CMP 53 e elih (Whetsin thsmﬂvomnwblesmmn@m@en@r ally, the
present invention is directed at a technique for
controlling a CWP the basis 10 of a signa
representing the S?ﬁ?ﬁgﬁ%?QHr r¥5¥y%§ggﬂ%ly coupled to
a pad conditioner, wherein the signal provided by the

Genegdilb'vﬁe %?é@xﬂbh%nﬁ@ty 1sQﬁreH§@gt 4 Qcﬂ (gl G5 (.eon{rgﬁmgl‘al (;ﬁfgystem on the basis

tool status and estinate

of a §ignal feprgsentipg é“ec%ﬂ%ﬂfabldé%'e gesemply @Weéyg@mﬂmawww owherein the
signal provilee byhshe dqlvalasiembqf nfah%e@d?d 01 @:ﬁﬁ‘&& gRNdukRht 108Pstatus and/or to

esumL(Q'aSreﬁQl%ng lh‘@tuﬁé Qf‘élle or moré/ %onesgmqées og tge ﬁsggt?f?le nﬁ)g?:éﬂ improve the

condi t1 oner may Serv
quality of the; Wﬁ grocess gerieali dn ﬂuhertdh thesignalatetivgedibiuthe dfive awsenitily of the pad

condifioued lhdyo Brfig a8 4l fs@ﬁﬁr %hﬂ th?’ymilg] uthx"anQE dASHE Sc%?rgnt status of the
cmmenm smplctln%Ithe q}lne and/ or readjust _one

B e oCE R Feedifielsbelitetmg agdphgadiust one or
more PWF@F panamktefsoif ¢l CVB pragelssh Birkch eherfatbixnial/fordeidaced by the relative motion
betwe@@taw&mlﬁo&%n didedc@Ndddg, %ﬁx@ﬂﬁ% a8 ds aSuBQLﬁt%Ph Clgsé?\?l?ivé Yo short-term

f substantially I nsensitive ort tua
uctuatiiisy SFapoto 'ﬁ‘é friptiqual force| befwience pbstigie and theppdishiag @ad, any signal

indicagimel off Bisplyictisinl rgrcpaday affigienil@nval emplbbiildCﬂi I ¥@mMtingt theSstatus of the
condufl&iu?é §u%@4 Aﬁr ?d?né%Xheegrgsle{(\:t:{g\rr] ! Bx%gﬁ dﬁ?rg}(): C?I’ﬁ/ H-g!ys?fr tP%Eaél conditioner is

estimati ng the status
used 38 ACOMER rfgf geeratipg prsw@élrmdlmmnm frictiondl domde, i therelys seevibg ys a “status”

sensoi0ff at Re@stRRScon@dhink QBIce bFthe paEbnRiofersOUr e for

generating a signal |nd|cat|ng the frictional force,

t hereby serving as a "status" sensor of at |east the
According &t eniegHisiptisel erthlawiimait of the pmdltemdhdﬂ cNGktem o £ Etfedhiidd0 mechanical
polishind €8¥§priskd é’ﬁlto{rzﬁ:‘ié %% ?or Ch ngqu ead Q nﬁ%u =a %] reﬁgve and hold in place a

i nventi on,

substrgyts| MATEGT. c’d??b‘ﬁ‘?‘%gadals Wwﬁéh%nﬁmw%m e pﬂﬁtﬁn, gihichgs coupled to a
first dheagksonblf .| g\upaﬂd:ohﬂublﬂﬁ@h%&nlﬁﬂ% tRpKd itd)a BERARE dAve assembly A control

unit 155%91%{1(/3'% g(gx St (g %VlsaP(élh‘c’hR]\ﬁhhc%J;aWGthgfbe er%l\{il r1vF|an§{11Llles wherein -
the coptrql @itds sefignied tcoriw! draemlionofige dise enbbacond dovupbantblies and to

provide, pran S@‘éﬁ'ﬂfk Heen¥s? sBANGRH the sbb0a® Al @&ssedﬂﬂ& n 1§dlcat10n for at least one
nected to the polishing

Cha’a"?& 6 arﬂmg‘g'éag’ﬂ R HPey &t Ge CMFLIYFER,  wher e| n t he

control unit is configured to control the operation of

In accbhﬁnée' {vith ﬁﬂdaxﬁl‘f‘e‘}’qgug{ahyee eﬁﬁéﬁﬂ?&t' gfs tﬂ%n?rege%t 11gl)vent|on a method of

ovi de, upon receiving a sensor Ssi
°P°'a“§éééh’&" &PFF%C%'é?&ﬂbwmaw Fq#mréa&niabﬁqom @R clgetricdniye agsprably driving a
pad cogitipmet ol LhieSTMPE spdterd aRDESIARRY £ coTRINRAN of Qhe pdiecoadioner on the basis of
the serSdiifd) | n accordance with still another illustrative
odi nent of the present invention, a nethod of
operating a CMP system conpri ses obtaining a sensor

In a ﬁttl&akmﬁdﬁﬂélﬁnﬂﬁ' feihbd Q‘udﬁérvéaonﬁﬁﬁgsn"ﬂl’édlc@ﬁg vi r}Gmﬁm%E lifetime of a
t.em and estrmating

condiafile SRREL bt 0P had SonbillErch bt iSRS bR ExEmaoedn. | ne
sensor signal. In a further enbodinent the nethod

In a FHHehedmuoaink Sﬁ% &Eﬁg& Cﬁﬂ'tﬂ& @o CP; oﬂgolllih% elgie%'oﬁf of' the CMP
condi tioning surface of said condi ti one n the
basi s of the estimted condltlon
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40 In a further enbodi nent the method further

conprises controlling operation of the CVW 3 V\D

2004/ 106000 PCT/ US2004/ 005523 system on the basis of .

VO848 YWor signal . In a further embodi nent PCT/US2004/005523

systeﬁp&ttﬁé’usis%sﬂﬁ’%@&‘ ffhapf the CVP system includes

readjusting at | east one of a down force, a polish

time and a rel ative speed between a substrate and a
In a ﬂmdhéxse?ﬂbﬂgnﬁﬂdcoﬂﬁomlhg op@afién ofﬁh@tl\@%iyﬂexﬁ eithfdes Eeia@ﬂﬁtng at least one of
a do%@ce yy;el%% r@‘lﬁgg&ls@gg%%fsgé E)etweennagﬁ,uggreartea%néloan o%s{ung pad on the basis
°fsa§‘§FBF°HFIB% assenbly on the basis of said sensor signal

to adjust a conditioning effect. 10 According to yet

t her ustr e enbodi nent of the presen

tn a (Gt FHegtimelCiraPRGE SPIBUTH Hbt SYITY P Ristadrs rflosting a drve signa
to saidcinge amdrhtdy on thedaih/Pf siyd sepporGipmplrtd adjsst d ebstitidningeffdche

status of a first conditioning surface of a pad.

conditioner at a plurality of tinme points while using
Accopding {o; e nothsh dsireherfrodimeat of thypersent pvepiéqr, demethod of estimating a
lifetimpor adiﬂsﬁhgamﬁrhdl 4 Corp @fstehheor@lvﬁeﬁ&ﬁér&mmg-rhﬁ Nitat@s of a first conditioning

surfa{}f %taat Bhﬁ?xobe% a?% Qytlrairlrlsg oqdum? p%‘lﬁta wa{ulg é‘ﬁ‘é‘é tge Hﬁsﬁ gf)ndmomng surface

rosi
underj meneéaﬂ qpgraging ngtoncnf éhﬁpﬁmmstem @henga télatihmphip is established between

the s@&S QB@}mefcpfor QEththﬂQ p&lhﬁalﬂﬁéj séi@ﬁdélédapﬂl@fcatu@ fakdsY ond Pfameter of a
sens en operating the CW

drive &5 fp éVF“gt i‘)"rS ‘é°d‘§‘|“1°ﬁ‘°e‘d Fd'ﬁ’é'lya‘thF ﬁ"g‘s‘t'osn‘ﬁﬂ?‘( ﬁséﬁ%?s*‘\ﬁﬂ't‘ﬁ“e“ operating
the CMPssgsiem dndﬁmm nrcdgﬁnexgo:&mtfnaccendxmmhﬁ a seemidonditibdieg surface, on the
: I t I
basis B?lh@trl:l?lgg@fup (_t)(?1 gle%:égg g%hm}é{l t£3 rE n%%? Rirdti ?léacif Q{ %ﬁ/ﬁ dnfe %Bhﬁﬁxable member
of the GMB s¥stgm- her enbodi nent sal d at |east one pr ocess
In a fﬁﬂliearmlb&ﬁmhxﬁ&hiddfkalat @R P6detd ﬂﬂarﬁd@@ﬁhcﬁ\h&? Bﬂéﬁdjﬁloﬁfspeaﬂc parameter
. i Ql _afr stream of said CWP

ofa dg ossﬁlé’g?&??l"& g%‘rl grﬁ%né Wt ‘EQE& ﬁy? q further

illustrative enbodi ment, a method of controlling a

In achFd&ﬁ&SﬁtlﬁﬁﬂU@fb@ﬁer 1'llﬂ§_l'alt|idb BRib&Yi fdflE, PHOAKESSE GRFBIng GSrocess sequence
a.conditioner drive assenbly

I(g b%k’/pﬂg a S|8lnal frog1
includipg 3, e SO SSRhe® {ajping §8iena] E{H‘Bla cprdifipner driye @sée‘B‘Ply of a CMP
systera,t wheess the 6igeal6$ indicavteosf at taasjode afidlmatos peqt afl agspeadidda motor of the

drive Qgseﬁlgl Zédlg&{ayl aﬁsléa%m}gé/ ro@g ngllaglgﬁl‘ yad l@i{ed 1%%% Bloolggss sequence on

process_ par aneter sted e pr 0Cess seq
the bagig of thegighalsi s of the si gnal In a further enbodi ment
the nethod further conprises deternmning an allowable

far 0 In a further )
o2 R0 Emtlln i R PRErscsSgrmufe o i sppospr s senor
signali nval i d CMP system status, when said sensor signal is
outside of said allowable range. In a further

enbodi ment t nmet ho urther. conprises determni
tn 2 SERE CRToRPO Pt e LS iises SRRt BELONE MEh stass, when
said senporiziégnaink entsslaiofisasdaitoovableirgmgel is within the all owabl e

range In a further enbodi nent the nethod further

rises relati ngh at | east one of a renoval rate and

In a fartheﬁ(gqugqq‘mﬁltntge methog fgﬁ&fdi qop@ngggpdepegeinﬁg 3 semagapigg lifetime of said at
least oR€ BEBImSH1QMabravheR bAd En3er Sghiallis ithawabhifowadR0Rngd0 | n

a further enbodi nent said sensor signal represents a

notor torque of said drive assenbly. 4
In a further embodiment the method further comprises relating at least 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 sensor 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
vﬁﬁ?&ﬂ ngﬁgs of the present invention are defined in
b clains and will becone nore appa®&dfUS2004/005523
with the fol | ow BREdesRICRIFTIORRGE TRk S WHEEs t aken

wth 5 reference to the acconpanying draw ngs, in
which: Fig. | shows a sketch of a CWP system accordi ng

Further advhntagasavbjects emdb eobadindngs off the hﬁesﬁﬁtaﬁﬁﬁhon laﬁV&ﬁhé(pﬁ‘h the appended
claih® aﬁh gmllzbe%m%(ﬁe QB{?@Q t \Ju uﬁ} r%&l glﬁttﬂ:ﬁaé{;s d@%c{;n@{}g’n v}ﬁen taken with

bet ween the notor c con

refeé@%"e‘r‘?‘d“i/ac\?%‘i“m'“tgh’é“ﬁ%g’fdlﬂtwlt!?ﬁ ng time; Fig. 3
represents a plot of the notor current of a
us tine, whil

c ner drive nbly ver
Fig. PQﬂb‘H %gﬁcﬁtcgu f ra@z ‘ﬂﬁféracgﬁa@?a'ﬁt i“élF‘W“’%teg’(?P@me"‘s of the present
'nwﬁﬁﬁultlonlng condltlons and 15 Fig. 4 schenmatically
shows a graph depicting the dependence of a specified
Fi >h racteristic of a conditioning surface, for exanple
& e%n"géérﬁ‘%‘ﬂ‘ Plpstating {b, Eplationship beswasmid majorcemmght ofonFangitioner drive

assemblyokisghihe gonddachinguiles; predefi ned operati ng
conditions, versus the notor current for driving the
condi tionin surface. 20 DETAI LED DESCRI PTI ON OF THE

Fig. S\PRIQI9EN \WARY &f thp anoigreaisisnt phy ennditioner girige seseinblydversus time, while

polishirigh suBtRtcnRer dubstidtiane fne coRRtohidohditibit haf €d i
the follow ng detailed description as well as in the

draw ngs, it should be understood that the follow ng
Fig. 255‘?(}}@1‘%!!@511 shiess pi gréphodepaingethe dagentéiee bf aanispeg Hiedr dharacteristic of a

condﬁﬁﬁun!g@ﬁﬁmeﬂ)r'é%rhﬂlme&)regaﬁe g?%eﬁigvégr}gé% a?x@d%? élb(f itioning a polishing

ad Flgd{e %& | ustrative enb |sc
P h 8Fedpined (ReFating Sqnqitionss Verausi (e motpbavrrRehfer dundng:kthe conditioning
surfagxenpl i fy the various aspects of the present

i nvention, the scope of which is defined by the

appended clalns 30 Wth reference to the draw ngs,

further illusPEIAIMED BESCRIFFEON QFF THE EN PENEION

~invention w || nOM/be described in nore detail. Fig.

chena i.cal ents a system 100 in

re
thh’:l' t e Fasgﬁ L éﬂVﬂl?% I5h esiﬂ ég é;mh fetcrense tg fhe Rkodiments g gllustrated in the
fouo@ygtdetmlgbdq;pmgm aa vellats ém tikQlkawiaps, \Ahslﬁhld&)epmhtrstlabdlgxat the following

detaxl@@‘aeslegguétﬁ amgf‘tag%e Iﬁ@ln%%@;ee%dﬁg%ﬁ&e% L%Shml?tt 5re anivgnuon to the

%T to a drive asse 'S con
particn dflgst{aﬂée p?l‘"gf’@ﬁ‘cfm 1dlﬁ0$%ybla ekathep dhe deseoibed |1l(l)|n;tratlve embodiments
merelp ekeupdify aha @iipas aspeare bDthe pré&seifEinuatidh, Ofle kPO B WnRASs defined by the
ummﬁ&fd&hHUte A polishing head 104 is coupled to a

drive assenbly 105, which is adapted to rotate the

pol i shing head 104 and to nove it radially with

With fefapRe tto Ufb drhﬁm@i Fheer hﬂétrﬁﬁe'eﬁlbbﬂq{eﬁ%ﬁﬂe BYese?! @nveﬁt@on will now be
damng&{ QEHC & the drive assenbly 105 nay be confi gured
hé pol i shing head 104 in any desired manner

: necessary to |l oad and Fnload a substrate 107, which is
1;113 ] 1&?%%%3%? 6%%%@ a @Mp s gﬁ%g%/ageoggg QKe gtl'esem invention. The
opt V“fﬁ%‘l’f%“ﬁr%?'v'é’d %fhmhls'bg p'elrsémscpaé dehistmeunted. The platen 101 is
rotatalgly attached @®a nigiye assembly 103 that is configured to rotate the platen 101 at any desired
revolution between a range 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

system 110 which will also be referred to 5 herein

W4¥ 2084/106800pad condi ti oner 110 incl udi ng a head RAKUS2004/005523

attached to which is a conditioning nenber 113
by the pelishiferhgach | Yo i Fipmp AHARY Qs a@aldegmw%'an?ﬁ sughthat a slurry 109 may
appré@iviateBic sapRiciné eheipalishinpogadas2.di anond, having a

specified texture designed to obtain an optimum

conditioning effect on the polishing pad 102. The
The FMRGsystem 109 HhPTeOmMPESISeR Sonsitiopingasysienplly whish %PEH be referred to

herein r:lftEr{Hsrbad lcSnda@otlet gL ﬁiduﬂﬁg akat €11t dgﬁdﬁﬂ@ﬁwhich is ﬂB@hdmonmg member
espect. to the

113 llnﬁlm? ing g é&nadgglonﬂ%su\gﬁe compyige W é-igergpmﬁ% Hxéateilél sallh as dlarﬁond having a
specifisd exbiry ddsighedneg olein gordptigumechnditionigg effeq oo thel eoltsh@g pad 102. The

head h@ 9% dohhectdd! 3 aa&mersemu Wiy WhRg m fafh, §iOonfighiRl @ Rffate the head 111
appropriate conditionin The drive

d
and ra%‘@éfrtﬂdgﬁﬂx PIhCESFRGFY 18 dle a‘tatqng‘élétas &n'éd*é?téf&w the aggpighl4gfMoreover, the

: dnvemasenmp;prlopﬁayaie&ommm $6Cdsit6 Provide theizad 11X Wwizh agCmovability required for

tional.ity condi tioner 110. For
y‘eldmﬁqﬁe :’W(?mp"f"ﬁ CO%‘RuM}?aéggglwbl y 112 15 may i ncl ude any

type of DC or AC servo notor. Simlarly, the drive
The &HREAReAEP ll@%oﬁtfiﬁse@Q@ 16RY oRE cle@6iY i nikp@dofariyNagpidpriate construction to

1mpaftL}|;eE f‘f’@ﬁp ﬁ;ﬂft?oglglégf ég gltbr i)z?d {:B?lﬂmoPerll-irH FCNPns%che qﬂg drive assembly 112
may opldasiyigbe/oftdf vedCadrvoondtére Similardy, t@s@mme@éhqsogﬁ and 105 may be
eqm%géwﬁﬂ Gné&%nor;ﬂagprsﬁmeraéctﬁainsm;l@0 may al so be
onnected to the slurry supply 108 to 20 initiate
slurry di spense. The control unit 120 may be conpri sed
The OMPtsy8leIfufiRdr &ofphises i doditrbhadtit [HY whixhnimopératitety vernkcted to the drive
assen%qgr (I)(W '19§ gncp P{Emilpé go%uopmt %t :h?d be %EDTC?% tgm s@urry supply 108 to
tmork and t
lmtlaltmslﬂah élépeﬂﬁheTb@mI\U@l “Wh 120 may bﬁﬁ?‘“h‘éﬁﬁi‘) ©of o ar §‘8’i§ S“b units that may

commfhidafeO hitnt hﬁpr@p?xa'tes corﬁfnﬁiﬁbﬂﬁﬂs | fRvedkY e:ﬁﬁ:h ofza EabQVR‘onnechons wireless
Sl gnal.s

{ t |
e S e i AL S0t S B »ShE i i e
providldPin cops@eiohal VEMP spstenasssd & ©EPpWpriattly pronaderovdred mgnds 121, 122 and
123 t‘i) qge &ﬁvgp%%ér@xep NEAETTY ifl@ 412 tr&%ed?ﬁlzl'y%@'a@ Yo Q@&d&@t@ tﬁJ‘ﬁ‘wvement of the

t1onér contr ol ghal s % Is 121, 122
polishing bt e pelisecH 10hgnd te PAbFRRLiogtra 10 Jfcpiyeal Signals
and 123ShiedprdsbiR 09 IsLiRMHROKighdl1Fofhi ity Enstraehiblcbesspbmiing drive assemblies to
opergE i Rt PR R I oa Bl BB Sy ot eme. The
control unit 120 is configured to receive and process

Contfry %%oib&iﬁ@halfdmms}%sd ElleV&mﬁSIS@rﬁbizO it X3nfigitdto receive and process a

mgna? ESI C FI il}ﬁlz Egsle% eliagwgﬁh %ff\ﬂcéal ﬁ%ng{t%: e rcuéiog n@rce"%%gg between the
polisbling ipady 1D exdathie @nndxffmgeﬁlgmbqr 1B elusing) ppdrationq Thereferiesthe signal 124 is
also {e?efn%ﬁ & s ‘tsQnsgﬁ sigtfal Shife abﬁhtg BPleceitidg aﬁ&)bxlohtltsl’mgfthe sensor signal 124 may

elvin rocessin e sensor si E PC,
be implegicaivdit B8 1P YHCOPBTRRENE AN SHOFRN FRUSLIRVRS uch g 2 PC, oras

a par® eparfﬂﬁmymiag@ﬁend §yéteRe, DataclomatinRafs, tootondéne te gantentional process
{ | fELHRA dofh ti
con e85l s TORAP RIS B S RATHS,SEL0R2 i
netwetks.h t he sensor signal processing may be obtalned by
t he above communi cations networks. EUring t he

Durix%tﬁ% gé{’:ﬂ‘gg’“g’%f%hﬁﬂgwp Belny E(LO r% solg%ra cqﬁaj}%}?’ P& (‘)’j}xﬁlgd %IQZ olishing head
104, beh mppamepaamrgprpcpgy positirmeld spoasdg recoive @l@,eequbgrquh éO? and convey it to
the p§l§@|§¥g" ;%%%OYt ﬁ@ﬁ’ld%@ rl%fi)i th:It tﬁeo Giiknin3e 1@ i 364 N@gypady comprises a

shoul d be not ed ol i shi he
plurailsrp P &h1 YingD ipRAlERE VACUUR) ar‘i{f’ﬁ svegim ﬂﬁsp"?l Piige head R4 50 as to fix the
suppl yi ng 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
“Rﬁﬂi olishing pad 102. The various functions

reqU|reg for properly operating the polishing HeHHS208#005523

substl‘ﬁé’ 16 & B %r&v@&tef letiiba déimpYor%fh(ﬁ%rﬁtgq{ét{( %&auvp l'nétxc‘;l'ri QrwetllGhe substrate

108 i s actuacte
10736‘8rliilltrl¥9 'Stt}RgP’Ydl ¥3. so as to supply the sI urry 109 that
IS distributed across t he polishing pad 102 upon

The Ja‘?té)ésf: gxﬁgt}otr{gg ?«Q p%go%rlg ngriéxyethgoo4 sﬁl ni%g(? Fﬁld m%fﬁ? {111;/0 be controlled
by thg gerdiohprip 201 Oﬁleéhldry sapdy 19%is petwndted Ifoyr exgrhyfle by the control unit 120, so as
to sufide iefsh el 103 @b ¥ Qistbute@hcRBE M\%%lx§ﬂ?§g ﬁ‘a‘dbﬁﬁ ﬁ&?ro?aqlzg the platen 101

ana (5 Fs Peheo O, e el s 34350, &4 hupniyeo g apsembties 105 and

103, eeamsayvedy. eéfest a specifiad rddtiveham e thetwesh itie:Ssubdtraten®7 and the polishing pad
102 t& HQ%J&:QJ &’esn]rgd7 renIob:ﬁ rQQn§’BlLH (c‘lgﬂtegﬁls e re(i"ll‘&“l? Q}(pf’ébgit é"n?odi% others, on the

ol i shin
cha’a‘é‘ﬁ’ds‘{gh af Eit’ivﬁ‘ig%ta&*em&p i Ceettueﬂ%eldsqmrgmr saettus afGe p@dishige pad 102, the

type ¢foslarydl@r usddy andghé B@wnfpret applicd 90 ofe §ub§ira$élh37t reid? 1d Qd/or during the

pohslﬂ&te%tQRﬂQJbgtlrz?Q ﬂig zﬁﬁec%’i?% do%%gmig% er Slql['fg ?’8\’1&2‘? f%t(f ?O?gl}éa%tc with the polishing
pad 103,59 agto WOflhee (551 aosmfmlga prdighing Pad T2.t fip shigrmt], thehigead 111 is rotated

and/oh ﬁ@éi)t hdrbsd the rﬂatlﬁﬁl%dpadam/ Qﬁen@lweﬁ;r eégxgglté ftglt: Q@xhtfb? b hbﬁ‘ Provides the
uni

' comrog 5 ag%%B tsﬂ‘ér ihj‘t caof‘i'?’FtBimailiyg‘ﬁ)ﬂFtalitZ@eg‘b cior ieagpple, a rotatlonal speed, is

maintagin¢gshduging ithd ¢opditiomisg arvcess. p@ephndfn@roneh’ﬂmhﬁqf tBe polishing pad 102 and the
condtt'id?ﬁ LRRad 0P BRGRemYeS 115*%1“5 Ngﬁ q)épqu{ ?ﬁ 109, 2 fn?tuinﬁl force acts and

I tioning process.
’eq“"f:u%t f@ﬂf i gmﬁ%‘ oie*zwamwe maeraﬁa ithe wmlﬁgi epnstaRdetatifnat spsed.
menber 113, for a given type of slurry 109, a

Contrzfr? it&&ﬂ ﬂ@ho&aqrfgr%% n% b%? cen "t udbétgagt& ]0? é&t’f %L&{lgﬂn{l)gugad 102, which
may Sigatfaﬁttmeeqo@ewbstme emnliﬁicamyd may, tthezefbrej gteathynedry fleningethe polishing

proces3.Cdfi A ng@t BQatd, Nee ?r‘lll'aﬁﬁiﬁlafo?cel&zw@éﬁdth% h‘.%mﬂghxhﬁg] L RELOAH13 and the

ni fi cantl epend on substrate
P°“s“'“§eiiidfw§§ ‘%ﬁgg%ﬁva X i‘ilé'rﬁé‘i"d?ce%yg? edney lopHr yleyrlonmegt ofighe pad and
conditpppingsimember gatos odthoof r@panidingl ® subbeitt-dhed shBA-term fluctuations. For

instande! hgﬁdgotﬂ@br(;gpé'sﬁgf th@f:&@ﬁ%g&u@%r&(g&gﬂo{ Lﬁpurﬂﬁy( Qp%tegrate]s]l%7 f* Sharpness

ol s
of the vi%e thétﬁg of g‘erﬂomgg%pg)fgﬁ@pﬂr 133 mayj detssigraten @/hlch may lead to a decrease

of thedfoinddrial Gorte Getveerote pal abllﬁn&\ﬂtﬁeh&iilﬁltfoﬁﬁu@(}ﬂaﬁﬂég ltlp Consequently, the
motor %ﬁﬁé Ll ?ﬁl.gat%gqn&{] Oflirehf reqmrg&J gt lii?;tﬁnéaqg f}Pﬁj ir(ttiatbomaln §peed constant also

ance pr ogres
dcc'eafﬁsocgk‘éi fhsy Wtiueppﬁ tl@I m?tyr @frqwmpsest mfor@fign an gkeafrpptiesal force and

depend3font the satisfaGQst @xhd) E(ﬁldﬁi‘ontnP Gndntafli {3, 0fhd &n%@ﬁ?i 1243 for example
et eri or at e, to a decrease he

of t
rpresqliig R oo o Bioh BFAL i gl RERioh Bt 120 and 1 processd so
as to egtimmpd¢ thie onireny staarsivé at [€4s8 Ihe@omﬁﬁqﬁﬁmmbmberﬂhﬁ TH®, W one embodiment of
the preEé?ﬁ %n@dﬁd tltem'bctort tgﬁ;ugrma% g lp gl{te“irl:tharraagl%t{c og tﬁe co@h ﬁlﬂ‘é member 113

he rotational speed co
to es‘“t‘?fe “iFa‘i“Efé“'o’i‘att‘h%‘e‘i?B‘t ofhat iy ganaierigeaps chmmrmﬁs the rfn@tipnal force and
thus, titelvondiribnihg effedt cirdentig peovilled Oy dRROAdIGoMAE MBMb&TIAB US at
| east of the conditioning menber 113. The sensor
signal 124, for exanple representing the notor torque
Upon rggeivipg and processing, fof gxampletompdring wither thorshold|valug the toi@rol unit 120

may thém dxdhtfatepﬁﬁiéiﬁ&&ﬁdloﬁﬂle cfrerdt Q@i deIRL @oﬂdﬂﬁ)nﬁ%rrﬁﬁﬁ%er Etl!g?]%%hd ie. is
|

ast the conditiqgning.menber 113

comde?%flo odpP i3 tne %o PJYAde fU gi’?t g?"n‘i‘i ntqngfioninge etfent.or MespQyge in other
embodiggptsy ysr congnot upit JRA rmeayt etimgtei the ofrethdiging omikitinieorifN@he conditioning
membeﬂﬁﬁbeforléc@mpteob)e%ohﬂgtp?evﬁdﬁg Co¥ehinld mvldt HEquE hﬁiu%? and ipterpolating

That is, the notor torque characterizes the frictionar

force and 35 thus, the conditioning effect currently

provi ded by the conditioning menber 113. Upon

recei ving and processing, for exanple conparing with a

threshold value the control unit 120 nay then

- L, " . g s o " o
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menber 113, for exanple by storing previously obtained

notor torque values and interpolating 7 WO

2004/ 106000 PCT/ US2004/ 005523 t hese val ues for the

WA2eHEp608dNdi t i oning time on the basi s of appr BOTIUS2W4/005523
ref erence

I bas . .
the \Qﬂt@s I‘oh e fuﬁFgr/ &N cg{xonemg ? Flon e b&gg (?F ?Q%%anﬁ qi%)rnéhms and/on the basis

ously as® w
of rﬁf.g{eggq dagg rrnwpeqlseptéw@ed roWH] g, descrle«ii tp. more dethid wathirefatehge to Fig. 2.

FlgSDQ&\Een&u%Qpﬂokvls |aU§rﬁﬁlﬁﬁlldQGatIn|§ethg GERE St Qlfe lhB®r TREQE of the drive
versus

sss i P R e ot P pe B S ep R aame o Sonctins of BRGMP sysem 100.
Undsf spepidieChrratingt condilio®, it iSméimd diat sg&cxlﬁédl e Opﬂﬁﬂy 1 08gis provided during
the @mﬂicﬁ\h\%gﬁocebst Wh%remaﬁgtrotgtmgl ﬁ)eﬁpﬁq gﬁg:n lﬁPgn&) hat of the head 111 are

slurr rOVI durin It on
‘“"‘b‘f‘tﬁ‘&%é'ébs‘a“v\ﬂtvr ?ét“ﬁ‘at“h eMPES’P‘étht @rﬂ.htalepeé@rwnte% q;ataa@reqqference data for

the HOtbr aureent, hist Clt siyhem he@ ehayl Belopifted Witioat & kubSEate 107 so as to minimize the

depe:hgpr?tgggh%uﬁ%létgn&rgp % 2%2%3‘} gégmg Vesréétasggf t?y.? 8?ndn ‘[‘(ng“%f%‘}er 113. In other
emb@@me@tﬁt a producCrbstgist Kh ar0@ dadigatbrk tasp ewtstretd miyt bopblished to thereby

s1mﬁt&b&iu§l§toﬁtaixplzfo‘i&aﬁc§t erthérktﬂt'ugrbizt@te bOGhingGRE E‘MQh@éonﬁﬁgnmg member
Ora|0n for eStImitlngt he st at us of

113, aéﬁvdﬁtbFS’fF HOP9RIH.Y 113, In other 10 embodi rrents a

product substrate 107 or a dedicated test substrate

Fig."BY¥holA& (RO |sén§5‘xegiﬁm LReLERYs ?rﬁﬁw&f‘ﬁ]&g%%t},ngo&g qaicg% current, for three

i nformation on status o pol 1'shi ng
diffqreft copHut RO RPMBeTRd kb ath respect taéhqurht'semémeau Agipdicated, the motor

currtmtvaluesOmay e @taxﬁecﬁh@!\i\ﬁrdld?ﬁmé 6615@ for Silag) Balobtl%d sdb@tahf’dlﬁ continuously,

ROy SRGF SRS e R S5 e bl ¢ n o e

capabiligy efthel titlYmFmPlx i Heto pﬂevuienm sas@dignehi24rin g timegliscraggimanner or in a
subskatialBScolBucRe€ malieai Nned at discrete tinme points or may

be obtai ned substantially continuously, depending on

the capability of the control unit 120 in processing
In othheemendgumts isgwath médr antnOouridsemaychpalihined Yy ddtedpbiating or otherwise
empﬂ’g}i’ngﬁt §t§§ﬁﬂ91ls¥o &&gret%‘?no%r@tﬂrgrﬁ VStil@s sensor signal 124 in

a trme discrete nanner or Substantial ly

conti nuous manner. 20 In other enbodi nents, snooth

In FIp120lcufiids rAﬁ‘FB aqdire/ e@ré’ﬁ&t}‘t fne r@@%@iv@ adndoy siéﬁh@rml @t ihBQhree different
ne to

COHdﬂ[O{lglt II?CBI} r en{IBV {a};ﬁ erg q‘;]e !g’teﬁg or I [frl\/ éSSaSﬂl megs‘-gﬁ(}k%:cuwes A,Band C
are obtairred ety palishing @sqlﬁeb(tZl that wn&muealygbwategiagtzl&oods tb Isebstantially exclude
the 1§ﬂm'eﬁ§é 68 fabiQdeRporatidR ofi W inbioP Blridht. ”@Upv@ rA?' re]p;écnty‘@ Qbfdiffoning member

113 n the present exa le it 1s assuned that he curves
iR3uiENG 1285 Aol FRGET TWPERE PISF 15 GRRMUCIORHE (i gompared (0 the

condit@ying meapberst 119 rhaeseeqeﬂ by elk movea B ind G UiDBisartei faiklighal force and, hence,

the c@%&in&ﬁﬁg eftfé?:? of HI é&ﬁtﬂﬁgmﬂ% mgﬁxge dﬁ%%ﬂ;r%eﬂ%d%@ c%glet.b(?nay be higher than

not or current. rve resents a con
the capditining gffest Pedeﬂefhbargtha Cwangam?ﬁrs &3 mﬂmn% by e¥ves B and C.

The dnskd ik irRIMakddeasCIONAlyt fePiRbdAY tiel MR IBOANRR@CculrRnt 2R thus, the minimum

ondi t l.oni ne 113 represe
conafBfp 3 B [TAPRES oFquirs O pEVER G oo an Gusilgtripche sufticient 10
guaradish dracessrsiaby it fdfiieg padishing thecobutiiate i {ipnsegningly, i@ time points t,, t,
tc indi€d BRABIpREivRYuseMl MktiMe S BY thl Gnddk g&ﬁﬁtx&nﬁ?“meﬁtt@s 113 represented by the
It %Jl‘ll ng effect provided by the conditioning
C“weﬁé‘n‘g 4113 represented by curves B and C.  The dashed
line, indicated as L, nmay represent the m ni num notor

In caé?:ufh(: @BiveARIB LAY E ard &'a‘?alH%dgtymltaﬁgﬁgfgtﬂ%oﬂmig\%aﬂafl gfbtduct substrates 107,

is at least require
the C%’bfﬁgt‘%}?é’d“tyoms'éatg ar fflvet'%ﬁtstet“ostatwaﬂteé@rrﬁtp@e@% time points t, ta, tc
arereatteldi | ity during polishing the substrate 107.
Consequently, three time points tA tB, 35 tc indicate
the respective useful lifetines of the three
condi tioni ng menbers 113 repfesented 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
“;1(92004/166136 control unit 120 may indicate an invalid

system status once the corresponding time poi nPGTUS2004/005523

In oth, ebtmdindkts e feamipdifeGmy\Gr %Q%A&Q%QQ ember 113 ma be predi
" 0 i of e H] ﬁ/ predicted by
the cP g%l% pr (91} ﬁe%amﬁ &?t e%ﬁnfe% Wg&t l%ltgatntﬂ? pﬁ;@edmg Progresswn of .the

[1fetinme of (oX¢)
motos CHHENS tig @sqggped 2hd ugadntorioferpobvité thE2Rhowort §rethd a&:lré‘sp&fdutghﬁotor current

curve BNhO futGied NAdsurhe forl é}ainpl%t tile r&@ dsgfa ?xgl?:gllag f@ A GRRPN €1§ 2 and at a

time ‘ﬂ?’“ to{e {cyrrent@ S assesse sed i'nter o

tHe" peRabicOrit reeauting thee Eegniamen ffetiseorf %r@emmmw rmyegnber 113 is
requgstgd flop lufsunenr, & co&s«hwteufeoﬁanﬁxmpd @f,vahb@s c%ﬁl‘i}§&rnt§df9ﬂk3d3MP system 100
or tolc,?sﬂmfaQ Jh@vi@olCMi‘{:ﬁnlgy :1\811 (%tabl?ishm%la rPéoclefsf %lﬂl r%r gfe'i‘%'é manufactunng

) ‘gilctlonre ar T'he T ena)
CPEN di 1950 AR Brerssitife ProgrEssigns and: elgprest ewtye Borthd pB#@hasit 120 may then

deterngneC daxr ehangple by hﬁtemﬂﬂ%ﬁna%ﬁa@é eytﬂﬁdtf%ﬂsofc P’A@p&ﬁ@x%hg'e Pa'tp i.e., the
stimate

t
remaﬁlnlg ulg.YEl IFi%f’o‘f ﬁl\ﬂch &gg*xé&) m%gl er dl"ha ptﬁd%@g gf gqe &pntfah pnih 120 may further
be bagedanhe ?mﬁmnagt ofr dthdg ma@uertecuries GRihH e v&&%ﬁﬂ@dr peogression during
the ifitifd gﬂﬁ&stpo NT& ks Th@PL lxgiar)p gf \él')a‘rvgs é‘fpeger{;ﬁ? ttoe[ 5?ns%r sxgn‘f%qﬂ may be

eterm ne, for
generﬁg%l W ?rgm i BRESSTo ﬁlggql Hf‘e @rqugm thet Botop  cufred, |is tralted to the

correspgpqlmnmtmgmgsmfelfbr éplecfnﬁedﬁpe&hﬁxg@@ﬁﬂiﬁ&ds%ﬁ mé]gtmﬁ %n% 100. By using
the litkB§ a@rrgﬂl'e‘ﬂt:é &la, Qfe H?Sbﬁ’l?n of ‘?l Sf%écrtedrfﬁinalfmédf ?‘(ré‘h'f gms in consistency

ith based on the "experi ence
WIth 88 AREEasgy pIREIT ‘Xfei’aja sinteir¢da intp r b ridsay.on Mbucdvexg frédea plurality of

represcntatiweea:hr\dt@fl?ﬁﬁlt isﬂh&; ae_lgvésm 8 :ﬁ%&$ ag alaér%ﬂrbghagror Sy{hg %?rthgr development
at any\rlﬁpén tifal pof}¥ nf ggﬂxgﬁ g?ﬁ to fngheémyeethp Hélwﬁﬁtlb in predicting a

el n e SEn

remaining lifepime °f§‘°r°eluht1@dnamemmutorrespondl ng condi ti oni ng
tinme for speC| fied operatl ng conditions of the CW

15 the library as reference data,

As prev’?é’“”?’ é’P‘i"éeSu Ut t‘§}° g clippal fosee Bt plsel derent onitregcuktieftattatmseof the polishing

pad 103 zind ghuis thecdesiopdtidn @Y theVolibhidg) pAd RN G 416G cf%mm)me 18%he progression of
roma

he serfiat t
:l € se %ﬂut?%@am 1§‘{ gger t%prgégcg ntklaf)?l\fé}aglﬁg/g é§2 alg{@ﬁ conditiqping member 113 may
ave stgnlicautiypdifigregh lifetimesrit map bagdvhnbgbmrs itobbafn infembtivnt dfahe status of

both tideumdiopig nemBér 13D ¥ind theSRLiLi 440008 G
n ¢ ur%tg ﬁernﬁ'ﬂap r ovteso ?ﬁ)e/o I?ee ble to. :ﬂ)ﬂrately indicate a

S i sh as to
reqmreﬂ lteglgéeglenf of éxe res;}egthsgl nﬁﬁn?qtf $0&® @fonleh\gustratlve embodlmem of the
presentclgmtxpn,mq;qlﬂgwn@ubsresﬁm&he& BetASerﬂme‘déxﬁkadlynaD P24 edl mOiAtone example

the motol Qurkdnlt G hﬂn@Jer ilﬂl‘é th@%eal 13 Qtfdgp l'lOI('j)tltoﬁ I’ nlgﬁ)gyshmg pad 102. To this

end, astatua(ﬁ\g pol i shing

apeﬁcglre § l() pé(lxi:eg;f igna xﬁgqefngﬂ ﬁyIPp@g]lpg,Ongam‘Qoy perfgmed for a plurality of
substrates,n wheroint ﬁeﬁlmnﬂﬁeh@baglﬁ]t&ﬁxﬁlgﬁﬁleﬂﬁer ine 1931 gaQEd 33) 98 minimize the
influende?dt d@féﬁ'brattlom?f th§|c9 L I‘E 3 geﬁgl/}n&gtgg meﬁuéeé%g} Vtsults

condi t1 oni ng
di fferent Ilfetlnes |t nay be advant ageous to obtain

Fig. 3 schémdtreally dusGhied e aﬁte%th'%a@fma?rnﬁerMehse}xgg sfgggldl%tl cﬁ)nzt NS4 over time,

SO as
mdlcatlﬂg qgigcrg?sgfgefi )fgfnﬁla ??,’E‘f hetareenr tgua qudétboqlgpmg@%ﬂg apd tltehyhshmg pad
102, wh eéfg@e(;mpx/ée @enumeth ¢t theHedaeion iof tﬁﬁﬂa)nlditiohiﬁltgreﬁfebt\/ﬁay substantially be
caused Bﬁ’@ﬁdﬂt@ﬁﬁ%n Qf tﬂchﬁu'fagcr 6f tpoll@ﬁﬁs%%cp 102 atr'e?eﬁgfxﬁpngple the pad

deterloratSOn est abl i hed bet ween the sen Si gnal
off8Y d&3ffpine? SHE deeficane fLihe avmtors¢usreal sigoalewheieasein other CMP

processw 2 Wiffeeay (beltavtom niapeesiRt @r :th@ﬁlatble Q.Bte@fthah gy Bk bf ikRg v9§£ixon of the
sensor Q:Qn?&l I-EQ ltnE'{} %prggtfj to E}ndcipa% tlfneb étaBlé ﬂf o‘?‘ﬁé’d’%flaf‘g (,i)as 102 as long as an

unambidk€ define recrp
%f’ by 4t tigr ‘E)F“%@“%%JBS?‘P%@@“S Whlkavidr rffthe gersot bigndlhigd over time, at
least wgbmdis¢mo ripagfie® ey ididdaisS if @Bladegd SRs Bredifusty :}iomtgc? out, with
the influence of deterioration of the conditio
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,
~wherein it may be assuned that the reduction of the
W,Q)W@“F/NG@W ng effect may substantially be caus’é@[flﬂ§2ﬂﬂﬁ005*23

alteration of the surface of in d
reteri g B Doy oo Hes s ohaEs plifatr S Bty e G pfocesses may
be investigated smghtto dﬁeb’ltsha éxbc{ry bheferaptodatg, Lor tecuntisaqysiylupdate any parameters
used\MWIE @(‘;'}ﬁro? Hm?‘iﬂf"for %ygm Qﬁ&%ﬁéxﬁgtat\ﬁ oq 'c&fs@ﬁl?cﬁés J%‘%MMP Eystem 100.
resu . oul o[I1 be noted that any type o
S|gnal varlatlon of the sensor signal 124 may be used
In oﬁeolliuﬁfﬁti@atcﬁlbbmﬁleﬁﬂ; alel egsireimant Rﬁllis&h&emgla@aﬁhpi&é}ltaﬁm Fig. 3 may be

combmelan ﬁlsthg rr1ne4so ré'lnrﬂe%?gatgﬁp F%ez tﬂé% g‘dabla%{ﬂb %&rotl uﬁt 1¥0 to estimate the

nonot onous 'sen S
remainjingeuseful hfeteas ©of wpthhibg pgbﬂwlgsp@c 192 erdi the rmnﬂlm)@ﬂw apegaber 113, For

mstah& 20 1c8hthQ dnit" Do RAS VOIS h¥d ROInBAIRS ﬁé&scly%ﬂl@pera)dmhen the polishing
4/18%000 PCT/ US 004/03323 refer nce to Fi

pad (2,84 1 FRBAISBIE SRETST e LB dan BT By PAYgiely outs in Fig. 2
represinfifig rlerdete@bRation of ésesdinening imembarvids tsulgpingidilys witheut tthe influence of
any p%ﬁ taﬂpnjahérn ? si Eﬂ a/aérﬁ'la&fed rdgcfréfsce BE ﬁledéﬁs%r S%Balt 2a may then to be expected

cont | nuous (SG any paraneters use
owing githe GRARIARA! TaSISLP! S SEEE] Tignal e+ ctnsedbix ﬂsetaéflu’gn%ifdmwamm of
the p&ibﬂﬁllglm@h&ﬁ Thus! fadthdP sﬁu&ts@ﬁhﬂ.m obtained @ireng the polish of a plurality of
substraleé w1fh0}1 relpﬁlcmntlﬁ)e {:ggnlohm'g%em 'Eet% golﬁ% ullr% %ad 10t2,hmay result in

S en
curves hemhre gsmpménwn defig- éfexmgfor 2 somhehaé lgvemn alop¢ pgtheseecurves over the

entlr& ﬁféhfn@ | st byl &Qnﬂaﬁng SttuBdeRsol Q%nafs eﬁﬁ' \ﬂhﬂ g:pké‘é&ftéﬂve curves, such as

ifetime of h the. I|s in a

show e G P FEREEP S Eoreprsuch Halpast B i HBgnt FigTen saws of bat
the pelishing p24) 100p3ndhke @alditibeitlg tnombarlils aray pe estingddy ti ne

peri ods when the polishing pad 102 and the

condi tioning nmenber 113 are used. From the measurenen
Morepyes, fe senpor spgngl 124, mayglsodys receded F%g%t"ﬁ'eCMBtPé?qeﬁF%\%’}ddwy be related to
the s@fustdT&h€ @BsuinabIBS lag tieeaber stakibad mobﬁtea%pwdeknynww ligedby enhance the

robuétnﬁsgné]; Ja\e &ggti;ong{ng etzxﬁe e Ssegnﬁérgs:ngagsali 8243 ?ndaigg lcu'xrgen{ tstﬁtus o{ a consumable

durinp gctegd (AP @rbcesses. n@ortmﬁtanhe thelpHogriessie ofraesmgtipda ﬁen@w fignal 124 may be

evalu§t@(ﬂ SRLr hé gé}ﬁ‘zlceﬂiglﬂ d? Qk@&gxdmmtng %eﬁ%@f “Z’F’th may have been initiated by
deterioration of S|n 10 Thu

the coptiof upit d2ha thedyagfs & o pansi i, Beplaiaed ?Pg’v'f FeiepEi g potual status of
the cailditionidlgUtichbek y IDfmd paskiblyredtoe®r worishmatiles; eydhaasi the pélisbing pad 102, are

takenc\ig{adﬁomlﬁahp% oty ves %&éﬂo?%‘f‘ tﬁehgo Q8 onﬁn?hrg&ntgé@qléqgfl pg?SYbly of other

ar to rhose ]
consugigblepindicgte Hstawpmligh it “%ts\éféiﬁ’éP“BSFQiEf‘é“bFel’tfﬁé%‘éd bYi tRregnsor signal 124,

for exam@re th@ EmieD i F§. b infa@lcbffespornidindy bdYd2pRAP N itkig wag,! thékontrol unit 120
resent. at ; curves, such as

nsor .S
may coﬁt"\‘/\ﬁ“ﬁ‘lﬁ b% Aa%ef onglr‘%ga\ﬁs oﬁaeéﬁns%r 2t ¥| ve curves, such
as those shomn in Fig.3, a current status of both the
1t shoRfd Ue%leﬂghﬂqg tﬂe%b@ﬁ‘i%ehh@es&ﬁ;@&i 5d ERRAO@niGR ¥RSAI ﬁlAreﬁfﬁéénts the motor

be esti mated Mor egve e sensor. . _signal 1
curteB[ QG 31 ISk WECHHSHRE oY SR DA R oBPBCH2e el Sihey STy gents. the sensor
signal @lagt Bel represdnind &Y aatnys apffrofirhe eignsiunmiidadsg o:in tilmeraGifd between the
condiﬁ&rﬁ%%&@ml}eqolnlgf *uﬂhﬁ é’g %ﬁggns %S)r 1'i1§kgﬁc§bt3ﬁe %GH?A? Qlﬁxttlﬁ@ may supply a

st ness bet weeh the sensor
constafi GHEANt QDA ORI YoHlagy onsrding o $YRSfof MoK arive assembly 112,

and byl th&xg u&CiH&a‘i‘re%epro@QEéﬂﬁﬁe a.ﬁ&ﬁblynﬁtaﬂmﬁé,rcdpbtﬁ to an alteration in the

mtera@txon?be? aqg fondqiolg} g me beeld ll%e ﬁ’?q{é él%ﬂ g dJﬂé‘iOfmléoP%stance if an AC

eval uat acerre It1onil
type sapveiseqtor]is Isednini tbhdwsmbév biden chrsitant quisent tsypplisd ttlr?éem may result in
an in6RAer 6f tk@'r&tai‘i&gl Eeédh awiRASihe feiktibhie fSlQE‘SdeGIIQES%Is h@ﬂﬁ deterioration of

the coggﬁlapxlnned nﬁ) or.t !%ch{,?gﬁﬁa‘:tg@# & téfn the rotauonal speed may

consumabl es, such as the pol i&hi ng pad 102 are taken
into consideration. If the i nspection of the
condi tioning member 113 and possibly of other
consunables |nd|cate a status that |s not sufficiently

g, e o o o e
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30 may continuously be updated on the basis of the
sensor signal 124. 1t should be noted that in the

W&f'%%(id;ﬁm described so far the sensor signal 124 -
repPeleit%s the motor current of at |east one BEBES(0#005523
then %Qtugerd dsrlm 1Hcﬁcaﬁi(§11 &e(hé‘%i?r? ls%tu%%lmllar{;regtl% plzgmovgfﬂ{r?e%reﬂce to Figs. 2

sensor rese

and3appropr|ate S|gnal |nd|cat|ng an |nteract|on bet ween

the 35 condi tioning nenber 113 and the polishing pad
For ntrol su

ly . .
witk Sfaorkfto T Sriorins SeaRgt ootiebis gl g gfartd mycagfe wil now be

-deSCfﬂWé WQ@motherrmrmol wsétd 12(0h atidigomhlly ver alscsmﬂybly intBides #hred function of

contrﬂﬂﬁ’l tihe @MPS?OI:JQ? on rtﬁ§ BRRS6f tRf schddf s%ﬁlvﬁ4as1§§ Em:lv%ugl} Zxplained, the

d éﬁ fo an alteration in the interac
E‘Cfi?é%‘w/é PR ET b BB Fg InBRSANE paster A00-t ek Instanpes A Hy conditioning
memipad13,Giay aFoct thpdrfonmence iof tlﬂmmsysteﬁpmosare)i@f ti® L1 €blei I¥etime is still in

its alhﬁ'ggl I g‘é hﬁl ﬂ{iér\{g o@tﬁﬁu nrJ%{aY bzfgve%r? ﬂnSt 3 Ern?alflxcer ?efr}.['l?.]CMP system 100

eret res crease 0
and ‘P“oieafqrérgaﬂl @ﬁe@d 'ns\mém!tchtée¢ m @t: |fqmlanf thometer dereqne sigeal, one or more

represtABIfivel gk @fsahayObe Qéterntif@ GORMibA N tHRGigBIME. 1l 3ne embodiment, a

globa?retngwalorﬁgefop Oé(éealr}\%gsil\g@&c% %g)g/edf%g%@gf w1tg res?)ect to the corresponding
sensoP§IEnil9PR 0 A BRB6MS diineasstreblydé2l s tiisn end) dhe art woreaést sibatrates may be

pohslﬁaﬁr fof ré&arﬁh@ﬁd!&nﬁt’téﬁlg aw&hyprgéuc't §u&ﬁ9{%@'t5‘ %QteMxLQ a r'e:moved thickness of a
e erence to Fi ref erence 4,

. g
SP°°')§%9r FRERaL ey ers Cpikmrssiiin rFB%a?Iﬁfém*gmtsf sepips snak 4 is rhcordéd. T test
substiarey @nlyihave forhéd mewobe reibtivdBstidkiRd-patdinddmMtedidiayer so as to minimize

bst Lk O additionally or alternatively
st S& rﬁfp(glc “énc%ﬁnctl on of controlling the CVP process

on t he baS|s of the sensor signal 124. As previously

Fig. £¥dhkmbiatdy sﬁd’lﬁ a Eﬁﬁ %ﬁélﬁﬁtﬂklyo&pﬂftmg ri?e @Jpeﬁd’é?ce of the removal rate for a
or instance of

bl.es
speciti P HPR A RGO gy oA RBE LSRRG HapEeemample o th
sensop$ignah 2 CHPons e tnmasiut &G¢nt datem ¢drresfoeding adddtivnbhiip bétiween the sensor signal
124 aRd 'lllel cMP s%éctfﬁ &Jal‘a@%%(ﬁmﬁﬁﬂg ‘be e&alﬂl’sg% i‘ﬁat Q%\Ehﬂ: Q{amﬁ]e shown in

rel ations bet ween t ormance
Fig. 4 Gl olap QU V3R Jeressnis r’r‘a‘F°"fE2129“d'F‘5 remsa] zate ef the CMP System 100
This rptaﬁvnsdﬁbdnelyrthhh& infpldiedfedtil heMBOh @61 VRl 126 Yor ﬁisgﬁaé in tR¥®rm of a table
. resent par.a ters ter ne
or a I?{t]hc:;gegpaeil ex% %sw ec? {Shie\élﬁcg . solaé 0 c?rﬁr 6”%\/ (élﬁg &ﬁq ?b onqhe basis of the
sensonygigysh 24 drapgxdmplatiba Smorw@p’etﬂ‘#ﬁs defeaBMPbyrthe pqemrqlraylt 20 indicating a

decreﬁebﬁﬂmr&ﬁ&vaﬂﬁ@of @S et S)tsﬁ‘:nI ®, %r&ﬁts&q{?ﬂ' ﬁ@ ma%renﬂ§t9fct the polishing
fd nal obt d from drj ve assenbl To th
nead S0 ZoreiPeinel incieBey he ARatpics abmirayo B i Hi nrgper cases, th

relatl\@)sachl tetwerh ghapdlisbing | hgadMl @4harr thel palishinglmti r1a2 ey Hedincreased so as to
compe‘iil@ath.e f@tﬂ@?&:rJaWtﬁg réxﬁﬁvﬁk&?es Sl :{]fu?thgrg’eﬁﬁ fé' d{qutal olish time may be

material [ayer. Concurrent e corres 4\3 Ehsor
adapted; tg the szlzﬁy reevallingrgraeyal Wemé@g&ed by ms§t=frsat ggnalad4-have
formed thereon a rel atlvely t hi ck non- patterned-

In othgpéxﬁ&dd%entsa¥?res§x%ﬂta ive % n{en%tlcls o% tlé%glpl%tsgs l?)B o%er tgan the removal

uence
rate may ke related \pethcysq#egu ségriah {24 Hier d@p@mﬂ e!rpc@rnfontdﬁ ¢he palisliag process, i.c.,

polish/t@h& rﬁ@rbeadetezgmﬁﬂ%i ﬁ'sﬁ‘&l tﬁk’%r&ﬁfél Qzeteﬁ‘tnglbﬁrﬁ@%ﬁd ida? d>e related to the
rom:t or, C

rrent 0
sensof(ibiph 474 ag 4GV ed fRTa S oh e (o or SR T HOAT AR AP At fn an actual
CMP procas shosmsorgignel B24i ahtainddpbybtbt wesarol tuhie 13 me@ thei ignaskd to adjust the
pohshju’%r{]e l?a@éii tht‘?le %rrﬁiﬂ&ﬁe‘a’ngn ? %@9&:%}1? Ho%em sutbpl%}e b%onsequemly, by

gﬁtabllshe Tha In e exanple shown In
using {he sgnsqp sigpal 1 raétﬁ?‘a%%%f 'r“eagslf’é@éﬁ? §5‘H“36’c5‘£r‘@’356‘r\‘6|° g‘onsumab'cs the

process @omiod Imay &t eavied olicorCGVRinsty gt pasi§) Otherebini sigrifitantly Oaﬂhhcﬁng process

stabxhl}aylntchfer? eﬂﬁodlﬁ%tsrﬁms&goﬂ Q%JaE%zEOEM ?Jllscy r%et |1]ng as Qa]r status signal

I'nstance 1 n mat hemat |
expression, and the like, sollas to control the CW
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

to correspondi ngly increase the downforce ap& ied
W%Z't%@"@%strate 107. In other cases, the rel BCH{f$2004/005523

reprg‘sglgi?n%oggt XVFI‘? Qhé Qgtu%o&l §1(1t} 0 mo?ea corg’sg%'latﬁes b&t aﬁsc{) Qhel gul}i'quy prevailing

I NCr ease ensa
Perfm@n@ee? élzx:sgl\@f SYstean rl@?m\ymremathe statys algmir mpge be supphed to a facility

manfeeaRR el tb Al g@bupPéd ds&ﬁmﬁéd"ﬁﬁ’oé@é’ axhﬁmetﬁﬂ@g@tte&is tt@tﬂeh:@y improve the

~ contf zﬁigg&é}?{l@g [g?o\é?slz feQ\%ﬂcrzee{m %?f@% gﬁshsgﬁxltggf’% status Xf tthe various process and

metobgy eéninudivedeand lvarrespprdingy adjsstofg onker @he psgcsssgrarah@@ers thereof. For
instfatd) %rdefuﬁﬁﬂ)nttbﬁ xﬁa?%%trespﬁﬁ’&;ﬁglmntgﬁe& &h Ak Sakid o thg' ?ensor signal 124 so

sensor SI g For instance, the duration of
as topqﬂaptstﬁp ﬂ@po&lneg ggg'ﬂe to tge curgglt &Mﬂ? Sptug. ﬁﬁsumﬁégat bzbcorrelauon between the
sensokedigialri Iuedldftm’ pdishing thfduﬁdtypbﬂ)dsls tub@lltaté &ﬁtneﬁublsj? haévle®een established

whidd rngagma €€ Ope 1ah Bc{qﬁanl R ?a@&d@%&? geh%law% a d%?neter of 200 or 300 mm.

The sufsma{tlan@fs@e tspreﬂor |srgnaln1%t’cwaten ltS:MDthraéleetstéle pregsss parameters of the

depo‘éi@iﬁﬁ %o:sst&naus aLZéte&hbmlnﬁdea rltiaeaﬁﬁ?nihé Qt%pdéﬁigh [;Irgi?lﬁ N8)he currently
pol1s I e pased oOn e

e _use ust t
d““ﬁ%f%?ﬁt%é&°t&?§¥?8 for the currently processed
substrate. Consequently, by using the sensor signa

As read, Al ﬁt;&ﬂt in¥&lidbn gtovtc{es a@gt&h Qﬂd L GeBiRli 'f%h%mtgr}ﬁcbperformance of a

_ status of consumab th rocess control may
CMP system of of g progess doal ﬁhal{l (t_pc}ulgﬁlg Systesy ,sg)ﬁg,a sensor signal provided by the

drivesdsgpmibl y m#dy:oenh&ﬁﬁg 5Qtefl, BOBEE to detedDor at tedst ektimatk kiRrcurrent status of

one &R0 RN yick oy G0 R PRl B B0 P B3G “Basca on s

sensqrsignals exmqvp,lgi systemaitdtys anidésr 8 remaining fifetime msy benbpdécated and/or the control
of thé @Wﬂ?@&k@ﬁaﬁb@ baAatE AmbREothets f thé yen&fr%l@ﬁhl' I'MR@ estimation of the status of

mance grein t hi
the §P%|H1§Fle§meyg Bag %rﬂ(gﬁtﬂg\{ge lr%naémf\%i'l?emn{ey a tgaé ﬁtnatlon ots maintenance
periogy §ir glififayenttGMB cgnmpntefandsrsd)tfcxame@vlﬁ related promesd tools. Thus, the cost of
ownc?ﬁﬁ;f OciqutY) LQ\QA:’@ Jfﬂcx&neﬁsgg‘y of 'THdsq QYIEJ]?S r&iqwdr Q'lulﬁftoo"il availability is

process sequence commpn asSSessSi ng
enhaggeg; Héméfth% ?Fé“tiaﬂ&“éh%‘%‘f“é&ééée BAfconAiones| dgiyg atsgbly also improves the
procdsfistabiligdinand GNP ER6i0i0 wdhﬁtginy na9l Jbel sbmmsmuefoo kvithiGy the CMP tool and/or
at onQ Enp I%gl%spl‘(? essqnqt gownsttrﬁaenrt gr upstream of he W}g

Ion"to correspon ontroIIed on

the baS|s of the sensor si gnal 124 so as to adapt the

F urtlﬂﬁﬂi@&ﬂ:ét%s Rh®{arla@ohOotithe p&hl{n'i eenddRvint &tdﬁarerﬁsﬁ Whd3e skilled in the

correl ation be ensqQr si gna
act i, g o6 S T INN  BPSRF B PSS RED SR 1ot F il lusrative only
and isgyr thaverivee of estizbg ittwhe ckilldkd ohtheryt the gesg@alcinadiiey of carrying out the
presehm%xﬁﬁﬂt if RMto b@ﬁ%rgéoﬁqﬁﬁt‘?ﬁe ﬁ#&tﬁkf ﬁ\%?ﬁ'vené‘yﬂ vt and described herein
di aneter of 200 300 e Information of the
are toshefakgn %l‘%?se&tiﬂpfie@"teh é’i‘tb‘ﬁ'é'%‘“st o adj ust the process
paranmeters of the deposition tool, such as an
el ectropl ati ng reactor a deposi tion
profile to the current mﬁ&ﬂ 8@?“% %%Ilshing
non-uniformty. As result the present invention

The ﬂ?és@i(tl idemtion %ﬁé ta@&ﬂnﬁi@é’ou@ly'@tubﬁﬂmfr@iss e4brRAcInT ihdBrated circuits, thereby

éﬁﬁ sten1or f a process tool

pmv’@'h‘é i} af‘h@l‘ﬁ%ﬁehs Fogtr 9@?? ‘1%““5‘1%% ‘a sensor si gnal
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 indicated and/or the contro

~of the CWP process may be based, anong others, on the

sensor signal. The estimati oh? of the status of 20 t he
consunabl es, e.g. by predicting the renaining
lifetime, allows the coordination of maintenance
perlods for dlfferent CNP conponents and/ or different

oy o
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enhanced. Using the sensor signal supplied by the pad
condi tioner drive assenbly al so i nproves the process
wd 3ishbdodo 1 N that CVP specific variations may be _
conpensated for within the CMP tool and/or 25PST/USAW4/005523
or nore process tools downs¢rgayor 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. thiaSy6lemasd dbhRA h&chhBcd ﬁﬁ&gg%' ifig 1llustrative
onIyy and is for the pﬁr%gse &¥§ggﬁéng those skilled
in the art the general manner of carrying out the 30
pr eSmoviable nanéndchaable pdlishifig tHRad €1049 d6kisdurdiot Rative RRd hold in place a
substrfk.nB of the invention shown and described herein are
to be taken as the presently preferred enbodi nents.
I ndustrial applicability 35 The present invention my
ady pBlia@Ropl (oDEmbERE b aPisicn (ARY bGatd YIpRE to a first drive assembly
Uosintegrated circuits, thereby providing enhanced
process control and thus production yield. 12 WO
2004/ 106000 PCT/ US2004/ 005523 CLAIM5S 1. A system for
chepidc@haifBmR@NsGably RPlo) Sbi LS UL 252 A Siudi
?nd?gact ualbl e %olsi s ?gg keagﬂ?fgg%gﬁﬁlguarsgg‘%pga {8 inftuding atteas
one elecii HULAY hol d in place a substrate; a polishing
pad (102) mounted on a platen (101) that is coupled to

a fi j |y 1 105): a .condi tioning
sk Sty i 505 SREAIly EBniet8Rho o PP EE Renek Y, St sies 10 ana
second (11%) drixe pssefnblips ofire centzal unio (k208 bang cinfigmmsd 0 conamot] the Bperation of the
first @At diivt bsserhBlds QP AL), Wlledeird
oli shing. head 104$ﬁé'a g p s gg’gg%gcﬁgnhgé%dgﬁ%f“( tlhirzfnﬁ_g“'ed 0
al gpm,s3id s5pend Tg@)sseﬂlg}ynblu), an indication of at
least engrehprgeterstictod acomsimable inembep@i Htdf ol spftehhe  first and
second drive assenblies (105, 112), wherein the
control unit (120) is further configured to provide,
2. up'df syeemehsian b veerain said sepsen signabiereisaddrase thersgcapdidyiae assembly is
indicaaiss efvil Iyas( dik2f a rédhitidd io€ 8did Bieff o clectRAMbtoPA a torque of said at least
one mbligr acteristic of a consumabl e nmenber (113) of the
system 20 2. The systemof claiml1l, wherein said
sensor signal received fromthe second drive assenbly

3. | The isphikine 8F E1¥ih Pf withreih 888 lco ARG alqg itégu?tggroéo%i.b\ﬂgd ?g %ctﬁﬁjogat least one

| east one electric notor an ) ue of sa
of the?}égsd? Ive giremply g ﬁ‘eé’sh%h.‘“gﬁ?éd 81 thedasinef e sansersisngher ei n
said control unit is further configured to control at
4. | 2A8LnOE opQfatih | o (g enbly and the
polishing(ﬁega %ﬁc%ﬁgggggi§¥§¥§§%e sensor signal. 4. A
met hod of operating a CMP system conprising: 30
Obbtainitigng séns6esigayl f6ind Ad leldeficnar? Klaiy (A2§ rdHY'ﬁlgf a tp:F]d conditioner
e

(110 riving a pad conditioner (110) o
¢ )%%ﬁgg§§¥gﬁ%%%%%§*m§nd estimating a condition of said

pad conditioner (110) on the basis of said sensor
Sé@iﬁ&king a condition of said pad conditioner (110) on the basis of said sensor 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
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35 5. The nethod of claim4, wherein said sensor

signal is indicative of at |east one of a revolution

of at least one electric notor of said drive assenbl .
v%‘ﬁa""é”?(ﬁp?que of said at |east one notor. 6. ThEC WISH%‘HOO””
of claim5, wherein estlnatlng said condition of the

pafP S HgE Faid prasor;sHap! yEfthssald ESTeRCE dypi shi ng reference

data for at Ieast one characteristic of said pad

7. C O@fi’é He@l@g 61 %vhmnzga(?cf' /atl thgolee F(): d‘/ %‘E%Q QAE(:QQ@;? %anctlonal force

ring sa| sensor si sali erence

acting be anr‘ﬁé“ Arseniépngte serfagernfghe Mecroeﬂlﬁogfauaad apolishingipag, ﬁvérmg operation of
the QMRA§B&eri stic includes a frictional force acting

between a conditioning surface of the pad conditioner

and a polishing pad during operation of 5 the CW
8. syShemethed of fHemfe vherdingfaidcdt dast 8ne piieesse paramgd¢rdnglpdes at least one of a
dowd-8R&! a PABLRINCAS &m% APELRF 2 bAFAdddES1iRting RASn QRECP sy%tem

down-force, a polish tine and rel ative speed of a pad

and a polishing head in said CWPP system 10 9. A
9. nmeAhoethod o€ sstimaing ng lietinef ef comBuodblGoins iGNt @gsténn (#00), the method
comp¥RgSystem (100), the nmethod conprising: determ ning

the status of a first conditioning surface of a pad

conditioner (110) at a plurality of tinme points while

USEdig miidify fhiers&tuscb(ﬂlad'iritioﬁﬂcilﬂ&llﬁgJﬁxfrﬁaee oﬂﬁﬁﬁfcoﬁﬂxﬁdﬁ:ﬁ' i(nmgi at a plurality
of tir@cg o\r;\égenkv@?%gsqp déh% k"x?srtlsd é?c)ﬁn?nSt coerungcgg)ﬁadteﬁneda(‘%er% éo%&mons

a sensor signal ind| cating at |east one paraneter of

a Q;Edblfiﬁuﬂ’gsﬁQﬂml%sﬁxguav‘géﬂghéjﬁht\ié Hgteﬁﬁhéii ﬁa@ach time point and a sensor
. an ASSeSS| Nns.or
sienel {alib R C oot 507 SHHomGeC al & G Sy Eb G 40 TG g gad condicioner

(llO)pPEbIefl ned operating conditions with a second -

condi tioning surface on the basis of said relationship
to estlrrate a remaining lifetinme of at |east

one
cotSgEER 58! n%ﬁ%ﬁ’éﬁ*g(li'm&enomm@gémﬂ SWE tem1@00)Typder the predefined
operatint; hadiitddns olithi angeSynd feouididd@iingCanfatd &i the basid ofrsaidirelgti@ship to estimate a

remaﬁﬁr@dﬁ%ﬁpé oiaJt lcla?tao%g c rESm%gQ mdfiB l(?13)§§ éh%gnxgl]p%%&l of

temon t SI'S O sal

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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