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WD 2008/ 002735 PCT/ US2007/ 069607 ABRASI VE ARTI CLES,

CVP MONI TORI NG SYSTEM AND METHOD Techni cal Field The
w@r@s®nt73s nvention relates to abrasive articl eBCE8i007/069607

in chem cal -nmechanical 5 polishing (CWP). The

invention also relates to CMP process nonitoring

systens, and a CMP pad conditioning nethod.

Baé%lﬁ’@ ABTICA S, LB ONIHORENG S¥ IMANBMETHOD

integrated circuit fabrication typically 10 undergo

numer ous processing st ens [ ncllly i.ng deposition,

patterning, and etching each manufacturing

St eThe ipteski$t iR dnBiBn RASRS RAILYasP¥e Ha8lkf aRiff ih ehdmidhitdeManical

refine an exposed surface of the wafer in order to
popsrlmgg\ﬂ“é\/IPh eThameentfonralubkegie AMR ptocessandmtoriog systems, and a

For exanpl e, sem conductor wafers
i&o@ﬁ%‘mlm&@ach i solation (STI) structures

reqw re planarization of the dielectric material prior

to further processing. 1 hod of nodifying or

refining exposed surface%rs enpl oys a

confSilimeo v f@as asakia stiatontuaat istegranaf @rcustfaracme omtytpicadly

olishing slurry.containing.a plurality of |oo

unay 8%§P%1%B%Pfq08 S8Q %‘?&?p’é’ﬁg‘gﬂlgi GEFP%SIP% @Pﬁemﬂ%p?‘&g?tiﬂg}ng steps.
In EJHhsmﬁlulf'e{c“tMlﬂgSstgp Rlib 68 Hec%%sag%ﬂ R RANo @R of REine an

waf er surface Is then groun noved agai nst” the pad
expascd sadacetod ther\eafelvm aregreo pedpafertberwiaboe fwwa‘ubseqsamtffalmmatlon or

slurry al so contains agents

rally t
magHGE |S§PPF cERteNF. SxB R eI st A Y Ot%%m&flsolaﬂon

(S'pl') Q& L& rek §eq@19@$@eﬁ]1|aﬁza[tﬁ)fn%'f HROdiL R rihterial prior to ﬁu’ther processing.
chem cal - mechani cal polishing (CW) process. Ove

t i mOnetrhwhalioffragd fiohg ohefipoigi espowg spdaceb of vatss ghplz)gsia

th entrain by- praoducts of O|IShI roces
coptrigbut D os S B itk T oS ith AnehShing kg (PG AS & phuratity
of WAk ity pdibles Hﬁg&g&ﬁ'ﬂta WRher ?ypnl:eﬂ gﬁthﬂ%[uﬁﬁs f)l'ﬂstdeib 2]
the condition of e polishing pad 25 over ti ne,

polshang padoandi thelive fefr syrfaxpothed gtamd opatved aglamst olmepad in order to
havi ng an ind stri I i a ndsrfac rotate

rerg B T TS Bt g Lot TR Ago SR s aedhstha

ch&HIChBE Ract Jﬂ?tl@%af&%ﬁrﬁ@@ At hik QpcRE pRIR&ESS %oﬁﬁﬁ)hlytl%ferred to as a
carefully nonitored in order to maintain a desired

Chmlfcekmsozhah@@bpqltsbmgr(@b’[@ pré@ssummary of the |Invention

Lt CRREGRE; b el SR TR S R E B fon el Sy BRIt vy-
pr&ﬁ@ﬁé'o@ &H&po‘ﬁ'&ﬁng @?ﬁeﬁ@%ﬂe@éby @eﬁaﬁng E@&%ﬂib%l%te%@l @Bﬁﬁﬁing
to transnit to a renote receiver CMP infornmation

unifemsfityl for pubsequendwifegs. dndrdar te onintain|thgyepnditomPiphopaishing pad
ovér]’[irne, the pad is periodically exposed to a pad conditioner having an industrial
diamond surface, and rotated at a specified speed to roughen the polishing pad surface.
The CMP pad conditioning process must be carefully monitored in order to maintain a

desired wafer surface topography.

Summary of the Invention

In general, the present invention relates to abrasive articles including a sensor or
other means for providing CMP information, and a transmitter adapted to transmit to a

remote receiver CMP information useful in monitoring and/or controlling a CMP process.
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WD 2008/ 002735 PCT/ US2007/ 069607 Exenpl ary abrasi ve
articles include polishing pads (CWP pads) and CMP pad
w@omdiood7aher s. Enbodi nents of the invention al BOT/US2007/069607
provide a CVMP process nonitoring system and a nethod
for conditioning a CVP pad. In one aspect, enbodi nents
of the present invention provide an abrasive article 5

Exgamlory ahragvaarsiglss inchids H@H@hlﬁ@ P 6 MR padpgpat CYII pasces,
co@tuﬁ%&sﬁfﬁ%ﬁo%ﬁ 0? Ith }{%rnt@é:r IE% Cp%wdé § %ﬁ‘\ﬁp E oggsrstrh&ﬁto%ng
sys¥rVdAndi angetﬁwforlcaﬁ@haﬁhg QICNIP$adi oned pr oxu nmate the

substrate, and a transm_tter positioned proxi nate the

sub$t prg DaFdCRbRIIMERs O therhiprsAT VeV i prlrasiy oprticle

v r

coérlglél%rslé ?g?lgsgrrage\e;&ginﬁ c{p&gﬂg{é rﬁégf@nlg CXS aft g@%g%gﬂ?atteglafl tob&laymg at
leastepartionof & 1edst anclér thadiajbrfsnﬁmeemmeaﬂemt piow laid OMP

(RFID) ta a RFID tag reader, and a sensor. In
infpEpatignpos Qg@ﬁpprgg(ynaéﬁg@@ph@mtes ang B &rapgRiter pQﬁltloned proximate the
su‘tpsrﬁg‘ye a%d%ga&g/f Jd t??fntgﬁﬁﬁ&é PRIP RfQnREORYS o cﬂg %eecng rl‘?lrgxernplary

e or nora-of BRI ckhess sensor, a ve y sens

emandlmei eahda@p fEagisadingd MP il xtitom i eﬂS@éd framfcmi‘e(be rnore ofa

sensor, &gessure sensor, a_tenperature sensor,

radie fregiency ideatfipation|(REDM 88 ¢ REID bersasicr. aaf@ SanS@ﬁeIﬁ %f‘a‘lam
ex ne@ﬁ%@ot '119@11‘[? Hé&ra\ﬂgﬂ ﬁ@ ni%'scg/fﬁ)ﬁ%rﬁﬁ BI? 154 ﬁsor selected

or providing on provi es on
fronoond @rme@c GFR thitlfees soakdroa velobiag sdnSor, @\/Ebderefrajrmbnmm a

not derived froma force or pressure neasurenent. In
VIlERQNCAS Bnth BYFSSATA; 2 PISESUED PASPTy B IAPRGIPES §e8S0%, & pH sensor, a

ché}ﬁngghlzd?)'ﬁlﬁ%sﬁ@g Sﬁt%%&%gﬁ::yp P&ﬁf&ap%%ﬁdra‘ﬁ'aﬁ CIFSBP i\ h{e' _onal

nformation may I ncl ude, i's
embodimentsiriteenkahne for@ubyipmg (IR dnforraten datides @N{Pnpmdorce CMP
data, and ne sured CWP processgff 0 i ncl udi ng one
infgimafismethit 56 W BrptionBeiGicEN et (18R o foeres PrEpwsdngagurement

Vi biaLd Ly e&ﬁb&ﬁn@ﬁiﬁsthe LEIREE i Eis a%hsl‘ﬁﬁé ggcg ?% a Ci‘l\gP gad

conposli t1on em Ca concent ratlon
corconepr brakktioraherhboditvents titd QN Prarfosmatonenarinblotiéy bof is not

i (e MPHG F QL iR af&asg(h’ Q%rfg‘ﬁf’s b BWa%Pé&g&Vﬂ)r BRI gata
ind{ iR ot} thdek of Q%Rmt?fh@célbl%heﬁ Yol fessar, WibrAR Htkness,

aspect, enbodiments of’ the present invention provide a
tmﬁmﬁMpaﬂpHcdmdnuﬂ@nmmomﬂ@pmndnhgnmahwmeauanombmasnmbnuaCNH’

mat er.| ove at | east a _.portjon t he a
priaey. dn Rie OB e 2 Py S OB lsehifiond B and the
Cl\fgpnghd 44R %ygﬁﬁﬁﬂﬁﬁﬁaﬁnﬁgéﬁa dohpoSiXisBh@ rﬁfacklng data, quality

odi ment$, the means for~ communicating CWP
¢mmﬁHWmenmmumay conmuni cate the CMP information to a

te receiver usi wired electri.cal [optical] 3
T e S Bodindly S B e S eR b Rls e M pad
coRd@fbRer Lo RPHERE % ’ba% O abilaGive Blat@Rl b6RlayinlR [Efaﬁ'ﬂ Srbn of the

In certain exenpl ary enbodi nents, the neans for

basoamlinineans flogc@mAunicating CMP information positioned proximate the base. In
exemplary embodiments, the means for communicating CMP information may
communicate the CMP information to a remote receiver using wired electrical/optical
cable transmission or wireless transmission such as radio frequency, acoustic, or optical
transmission. In certain exemplary embodiments, the means for communicating CMP

information includes a sensor that uses wired electrical or optical cable or wireless radio
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i nformati on includes a sensor that uses wred

el ectrical or optical cable or wireless radio -2 WO
wQe@8/0@02¥35 PCT/ US2007/ 069607 frequency, acoRGI/USZNNT/069607

or optical, transm ssion to conmuni cate CWP

information to a renote receiver. In sone

enbodi nents, the neans for communicating CVP
freppgney nasonsival, o Riiabdrapsmipsian in sap@enioNP GMP dfeanation, to a
rerﬁ&gtreceﬁfer CMDson{ye EIh?IRS tﬁé g%{sl fXIGQOTIHF‘IgﬁnCQUngf@M% 1nPorrnat10n

Sur e ‘neasurenent. In

prcﬁiﬁm @nli&iﬁtﬁforde’@Mfﬂ’aﬁfdﬁmﬁmn 5ha¢ TP ﬁﬁ‘bﬂnﬁ@mﬁMBt derived from a

informati on may be a sensor adapted to wirelessly
foree ahBligpuraamPasuf et nHx §esiain xcrPlasmbodigalsy e mians fie
coﬁ%u‘hic%ffﬁ%?l\fﬁ%%ﬁ?%n ?Jgsrqn)%ltalr%ﬁgdlr ra]lgi{b% dd;}g)a\gﬁ‘erlfe%{y transmit CMP
infbiegoane y rbrd&tﬂtrb(felnfbatl on (RFID) transponder adapted to

wirelessly transmt CMP information to a renote RFID

r eadiePN§ prrbeHygaEHP 2T FEbeginENt the heghns ferepsrmynigating CMP

r r i

1nf{8§1?]%}g)gq1éérw&s% raliig f?eﬁﬂgn@tlgi%ﬁg?nﬁ??@{kﬁy Irttgtg%)toﬁdéjr a%gﬁt@h to
wirshsblly atagsmit i Biitfornadtioand e nerdote R Darcpduniriteisoght@e The RFID

such as an i nductive- capaC| tive (LC) tank. circuit or a
tra%wéffrynaynﬁélufi@ﬁ%@ & paratpeenspayanmalogde gisdigl gqgverter, a

m ang‘yﬂ Vt?an%te% né I%rcg?%ll Q%J&%rwbﬂraﬂ%&&ngraﬁﬁ%ﬂ rce

‘optionally, one ér nore tags renbte
sucﬂﬁfsemuﬁdtuctﬂzé-chpmcamt(héb teak paciit oem‘oatehryremhmemioté i‘ﬁeelver may be
present invention provide a CMP process nonito

ad@%‘* OrFPeHie GM%@WP%&PW OxBHORS 1y Papdqry pd optionally, onc or
mo?@%?fb%gggerﬁoé%ﬁf@trgcﬁh@e\f' ng opposite major surfaces
an

rasive material overlaying at |east a portion
of &t aﬁc&%tasp@ﬂ&nﬂfodtﬂmtﬂ'ﬂﬂj the pewerftacestiofprovedest CoIPeprocess
sensor adapte term CWP i nformati.on, and

a
MONItgHAEYSECER g %aét ?I} e aENpe CAMBFiNGE A SHDStgfcchaving
opgé}“ gpag&l s'iﬂrfg&%ddnﬁ %bg%@ rﬁa@@ﬂa%vgr Chy/hF)Ifgaa% fleagﬂ? SROADE Y8 cast

I'n sone enb nents, ornation s
ongiohtht enag@ SGCMBcesi nﬁtdeammmnsdmdapted;to dehPmiimef OMPaihfarmation, and

not derived froma f essure asurenent. . In

a t@@%@%‘i@ha@éﬁﬁw s vﬁatlmh@feteﬁgﬁmﬁtt% praximate the at
§td(ﬁféta%gas¥\/% a\Pﬁcrl@l %Irﬁé énﬁ%ﬁﬁ@:ﬂts % CMInl @(frﬁﬁhbﬂﬁ ﬁo‘ﬁ fdrce CMP
renote receilver. syst em | nc udes at east one

infoenaitoa, thets] UMP iattapktcn hat deesed fremthiorderamsesstceatas@dment.

C\P. |nfo t|o Certai.n enbodi nents include.a
In eyt 6’fq HB’PSH“%S s Ens ity l%acfemﬁﬂ wa@&‘é%ly transmit CMP

mfglqﬂgtfoglto 5@&9@@§§ce§\r&m the transmtted CWVP i nformation.
I'n some exenplary enbodi nents, the CVWP process control

r es jbasesterayndludsk atleasilone rémafe accEMer pdaghted to receive the transmitted
O B BGndion CeBin G g SineN Brah g T R B Pesngafipe  CMP
préesBdoh b1 R A sONBMPNO GERSIGRATAME BIfbiSlation. In some exemplary
embodiments, the CMP process control response may include altering a CMP pad
characteristic, altering a CMP pad conditioner characteristic, altering a CMP slurry
characteristic, or altering a CMP process characteristic.

In an additional aspect, embodiments of the invention provide a method for
conditioning a CMP pad using a CMP pad conditioner including a base having opposite

major sides, an abrasive material overlaying at least a portion of at least one of the major
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30 In an additional aspect, enbodi nents of the

i nvention provide a nethod for conditioning a CVP pad
wa@2i8goa3CVP pad conditioner including a base PEWURP07/069607

opposite major sides, an abrasive material overlaying

at least a portion of at |east one of the mgjor -3 WO
- 2008/ 002735 PCT/ US2007/ 069607 sides, and at |east one
sidep e pt lsas onp sriser prstidnea Proximate hhgsasa aad adippidde detgrmine

L I GBI A AP RS S

pogifihing @XINRHed E foxirB@s it RRE o8e Bé‘ﬂsbr @ffthé UMICMEH &aditioner, thereby
condi ti oner, erebﬁ1 providing CVWP information to t he
Prayedisg EM%nﬂorm?é@a t Hicrsgesopnmdibasas apethp 6P g@‘ﬁmaétomn@ensratmg

t
T LSBT PRIy SFI0 ption o
force COMPTraifordmtioh Naht ik, 0 MEMXor ik ot idetivaifrord @rfoxee dr hrassare

a force or pressure neasurenent. Sone enbodi nents of
mepHECHEsent i nvention may i nprove the operation of

e G S O

mashinbs msct e ckdvi carmabihagicanmtishia iof gerﬁhfcoﬁ(hEtdr R afén &9 £nabling in
and thickness variations in CVP p used to polish

sitipifcePéthinghe GR glaalalfla)smﬁ@mrm@fofttlpf‘ethpféfaewﬁ .tlilplarﬁswgariatlons in
f
ORERRRSRAL S pilBhBLALD BolTaL K AU A3F, SRR ks o

madpeinhatdesined airfaceyhdpe. mntier moiit@ite, miyobe eonanjpbe,with the polishing
bet ween polishing ste F . In situ nDn|tor|Q$ durlngtr
OPSTRECTEINP Y SRS a4 X pPBIrebVadhRRJEN g TR (it
e
motnlgﬁltrlr %%{ ﬁ?@’ ‘ﬂhﬁ gj]\évlg}d&r%%s‘éﬁgg Also gfé(z \?vﬂgggtot tlﬁ:lla ﬁvsctger thereby saving
th@\pﬁ“et fiadicrrone, ¢tlosdmnmet ofathd CMilR proicesass) aipw fomeighter be

uced. In certain enbodinments, the CVP process
SPSEERFLBRT egy%ttaeﬁuthﬁa@nw%gémget ghr&cdiei process

ope 'il?EérPdQn eﬁlﬂfdﬁﬁ@}f srrt'ﬂb @l\?]‘l[’) ggjlgss%ﬁforﬁgl @%&1%&1 enable stable

consi st ency ment s
CNB prtictssampieragios ylher(ehy nmmtanmlgl veafeigiodishing momﬁstdte:fye dt iother
ad conditioners, there

em%?@é%ﬁﬁ?% fcchhﬂ/grpgg ggﬁéﬂﬁ%ﬁ@%@@ gayepahle dgtawoalc%fsdeéq‘fave or
worh €M gl el gé’dstdrg @&M&fﬁrs‘)fthe@ﬁre%ﬁﬁ ?fe'agclh §l§ma%é1to wafer

nal odlnents con oni n
sulsfe;&s‘s emd thayewhaig eacpchﬂeexf twader paxﬁcesshagl pes Inmddite®nehembaiamhents,

hy h t t f th hi I ,
the PR ST it gy THE Bt LA gE Dot Hd i Shical or
ph{%l&ﬂ EMarREOREIS b fhe rpgﬁsﬂ[ﬂg §1ﬁn9 ndleRHPS énél%’gatﬂ% A8&Btothange or

he i nvention are shown d described in
nudﬂbtbaﬂumy@ngnbadjnents of the invention as set forth

dos AP 0TGT ISR DL ot 0P ateABR A CLtavy ddeseribed in
on®8f mb SREREERs FEHE ihRBtion as st forth in the accompanying drawings and
the detailed description of this invention. The above summary is not intended to describe
cach illustrated embodiment or every implementation of the present invention. The
drawings and the detailed description that follow more particularly exemplify certain

preferred embodiments using the principles disclosed herein.
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each illustrated enbodi nent or every inplenmentation of
the present invention. The drawi ngs and the detail ed
wale®sodyss on that foll ow nore particul arly exerPgi/U83007/069607
certain 30 preferred enbodi ments using the principles
di scl osed herein. -4 WO 2008/ 002735 PCT/ US2007/ 069607
Brief Description of the Drawings Figures | A-1C show a
top view (a) and partlal cross sectlonal side views
(b)-(c) of B De RHDY © paghiccording to

an enbodi f the |nvem ure 2A-2B show
F op TRER 113 Cam b MR @Pegat r@traﬁecgtn& SigF digvpgp-(© of
exaﬁn%aqg abRASBIErAEIYs &Qbﬁﬁﬁ%@ @réﬁwdﬁn@ﬁ%@ it iRgerfti@nanot her
i ment of the invention. Fig. 3A-3B show partia
cr ofsgusezAiBhsiowi tapsviow (Bedpediay cn@bsr sestioral ardeivi¢ve §b) of an
ndi ti oni ad accordi ng

xRy A 08 e & S i iesh o RS RR G c. 4

showsy 3 ASTBERRY pertivl &¥kOdecBOLXRNR AleYerhkMRryPIREDSSarticles used
moni toring system according to another enbodlnent of

in g h@thqd\fehtqndﬁlonmggqﬁMEp@rwdmgst@ Hetthar iconbe lisyengst ofghe
N gqglary CMP process nonitoring system according to
‘gﬂ '%Udi ti onal embodi ment of the invention. 15 Detail ed
Des gidudd # @Rovef a §dhemBrie st d HanRxemprae dMIMpedERBinstoRE system
problemw th conventional CMP systens is that
acqoudisg hninosler coborinzgnt phidic ipvsintieni ng pad (the CWP pad),
;ES FE%I\{E g(?( 7of %c!hteht% 1& {Iiggz optg a8|pg|8m8pl n@l\/ﬁi l'Ilrrorc Crss *r%r‘tjlotttﬁtgrmg system
acdoRdipg @a/an&doﬂ@dtﬁg EmbedifRESThY vead &Y S due t 0 worn or
cont am nat ed consunabl es, thereby reducing CMP process
product|V|ty On 20 the other hand frequent
replac etp D : o o P'm SRy b6 e

sig fIC- dd’to th g . and rqauce

or oS HTolp t&nvettw%{f?te"i ﬁ%ﬁr {fctgyshe
OH%M%%&SCMP padY,ehy'C ﬁﬂ%ﬂdﬁtl’bﬁ&e tlf%fpolﬁ§lﬁn§§]¥1rry batches, and
j eopardi ze CMP~ process s Nbr eover ,

thedelteehan@rtatoﬁ orpltr;f-edtonet regwigiraablte Qrewetrdamalge tcw:xmnusewafers due

renders jt .difficult i nt ai ro st abi | i .and
to PG Pabiy e Rinn R ST iy dati . on
the<CARSUHIRY)] Bequsit BFI8EE@AINL of theBRAUMABIddrak BiY cARORESE may
Integrated clrcults, process reqU|renents concerni ng

signiickoilyradd/toghe omat@t@?cqst oulasducar @MY ergeess thratghpet. thhaerticular,

h h hi
feﬁéasc%g%ﬁf?%fe%ﬁ’ sonBalen 8 R0 APRat B e 50 DiSpdfe v
prdcReli iG] MEH-S¥crPhOEESSEALON BF (1@ BRlunSIN RBYEREMYSAth usc

period a Iomrng the processing of as nmany wafers as
rengersgt diffecult to maintain process stability and to reliably predict an optimum time

point for consumable replacement. In manufacturing modern integrated circuits, process
requirements concerning uniformity of the CMP process are very strict so that the state of
the polishing pad has to be maintained as constant as possible over the entire area of each
individual wafer processed over a polishing pad use period allowing the processing of as
many wafers as possible.

In response to these and other deficiencies of conventional CMP processes, various
exemplary embodiments of the invention provide a CMP process monitoring system

including CMP pads and/or pad conditioners having a means for providing CMP
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30 In response to these and ot her deficiencies of
conventional CMP processes, various exenplary
werwsdiatent s of the invention provide a CVP prBCEES2007/069607
nonitoring system including CW pads and/or pad
condi tioners having a nmeans for providing CWP -5 WO
2008/ 002735 PCT/ US2007/ 069607 information useful in
infagpationrispiy! enapmicuingrseminel Barhaseal Belishipghrersssesasd dhd
prdcl] mg 5%9&@&& gfgco%fiﬂ%hﬁ%da Olp5RAdihk %glb?&n%n% S;Pt%ﬂe ol Wrious
enpodi nent s nay ake on var ilous cation
modifitidhd s litdtidasitvitdemalchitigg fifoamht I@plrﬁ Rhd sctopa B€the invention.
scope of the invention. Accordingly, isto

cewd&géx diodl e harndorgoqdihanih syengomisino ts) bedimited ttogae {@lowing
de%:cglﬁ? 1 o#kg%gtsts%lg?f f%rﬂe C gtrgﬁaf)@e {ﬁ% fh{n'?i tlBH§ set?] thhO nb[ﬁe claims

mtations
and@mtly eiyvabentd thatcdft B panedudaf all humddal ivé)lubsaafnd rahges recned herein
nunerical values and ranges recited herein are
arq infeaferbi@ begnestifiph by thedernbyabork” uelesh staerbetherwish| ess
st a%ﬂo% %‘%%ﬂlﬁl@nw \(@E equei%l%gH%q TR cf%g%rﬁtﬂtﬁ v*gﬁlvr%%ré&% to the
will now escr i be reference to

Figedse rRéferging @ FIGs SALAC 360 AP M2 Bis ﬁlheznanlaslrasiwmlcamm the
abrasive article in the 10 formof a

forappfch ﬂ\@nﬁ)qﬁigzoafiglgn@g(qlske'z (ehaedficsp aad E%mhtloner”) Although the
ab@%}g 'altibcgegf fs'd scrﬁ]oh'lﬁh' Qllibvkﬁ‘ﬁthﬁQ ngzx'ré’seas% é}ah%éﬁdlﬁohe? it will be

escri wnoint I gu
und@sdod thanthe abtasivel aktllclcbﬂlay lahdaats‘tabpﬁe b bahslﬁﬂgepeaitﬁoﬁ@m
article may alternativel

ad f C\VP.
sufigls dbpevaals daradesopsng S Bbee r5|,§@a4&9&n81%é.23,612- The
abiagive a 13622 Iﬁrﬁﬁﬁlgs éﬁ%a@%r? o]s%cgng &P | Fgl o I &s sensor 18,

artrcle udes a nea r=prov
whiidhf @niraiiiiodics witle h trassisies 4 addpredlib tahsmin CMPrmfm’rncmioesO a

wth a transmtter 54 adapted t ransm t
reGeyeh ok A W16 LUK & H G- é‘ﬁa%motr«‘ .ﬁrom (he abjagivgrticle 2.

or G, Bradife aBic1d ffﬁ%ﬁgi% L oistaR ﬁﬂpivﬁ?séﬁfpo%é ﬂ25|4§ afid bottom 4b

The abrasive artic i ncl udes a havi ng
mappposhts, vbphdia samd chbbtimmndd) arereap stantsallly fpdaas as S/Hmmlhn

PP B A SRR L VT 2
of flia €iélr Au@fa@ékdﬁlalﬁ)d H'm J‘O\(e'r:lla d \%@1 an %Qra@ifve &b Huch as a

surfaces 4a and 4b may be ove ayed Wi th an abrasive
plumlity of abragye partihlea$ aa illystrated by t(RIGof 1 A€ asi 2 - Zalar 11 others

illustrated by FI | A-1C an 2A- 2B. n
ex @ﬁﬁn% dgﬂﬁ%.% Otﬁ&ﬁ‘éheomsaw Sik’h%ndnAdi BRY y BE% coramic

matHal BE&Bh ARSI AR, @Blcma xR Pron-tSRhRHI @lerl@Yed with an
etched silicon, which y be textured or non-textured,

aMQmenhwﬁednwuﬁhMBMwnmmmaqxwdﬁhaﬂdddaVDSdmhmmd(cgemnmmndhke

or de osite CVD), . di nd nond- | i ke 25
carpaR D Bl SrB APy O DS Deioat ks BF amond.  and t he
I kKerpe Hﬂ?strﬁiébﬁﬁﬂéﬁ%@ fetn B Qﬁy §LﬁfaBFeqné}Erlﬁ@McI§&H F@RkEmple, a
mat eri al such for exanple, a netal g

mestl 4¢.p] t@slesy &t@l) a carapge amtemah(ﬁ ersileh of elugllfl@; 4 bileoromaterial
(e.g. el%crtﬂegas}licon S01r !cl po ynme%%tn?aterlal (e.g. polycarbonate) and combinations
thereof. The substrate 4 may be non-textured or textured. The abrasive material 6 may
be affixed to one or both sides of a substrate using a matrix material 8 as shown in
FIG.s 1A-1C and FIG.s 2A-2b. The abrasive material 6 may include, for example, a

plurality of abrasive particles in a matrix material 8 as shown in FIG.s 1A-1C and
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(e.g. etched silicon), or a polyneric material (e.dg.
pol ycar bonate) and conbi nati ons thereof. The

wQaiesoas® 4 may be non-textured or textured. HEEUS2007/069607
abrasive material 6 may 30 be affixed to one or both
sides of a substrate using a matrix material 8 as
shown in FIGs IA-1C and FIG s 2A-2b. The abrasive

FlGa 242l a Buragf atwedivriearti¢ley ineaddipg (carricy (e plafe MiPinojislgng slurry);

on FRRAEL VSR i S5l Sl Y05 R e pB gy ond

abfabiGe StrédudP (c.@ thlebidiniedionabsiapey/foriad frosl £lutalitpof dbdisive
carrier (e.g. a CWP polishing slurry); an abrasive
Palélé@ﬁlaﬁ@a(ﬂ@t@x mgteEdl ki ¢ or di anond-1i ke carbon
coa S
oo 0B RD § e AL BB U E3ndf P
alléfraa8 icv@binpass thérest. aﬁd:eﬁalﬁ&hfbiolilrﬂi@tsﬁ the&hatﬁ)( ma&erm@ is selected
matri x material 8 nay be, for exa ol yneric
to bg heFosiep epistant @Ptabmﬁ@txamtela@h wy é’ﬁ%fe@é OFfA$ p 6hgmical bond
i I
55 bR R kb Gt s R E R AP i (. Wt oSl e
theRirtidlesin, pladeionhhpsudbeatalin y wids vaicty efgratialy coadidonsasThe
wel | as a nmechani cal attachnment with the abrasive

subsipic; ©nay be ¢ henasyy campenst ip Waichitheqbrashe et @ thematrix

mRL RS 1§)£Tf&9c?aﬁi§h%%1 ifFeGIsn 21 W08 2B S OLLORRE A formed
conditions e substrate 4 may a separ

integraihp némtatrixcmwbh@lm tf emhbah&&nvwhrchhemtalluﬁrawddn tlteeFlgures
matrix . materi al 8 is affixed as shown in FIG s

and Thasizg an% pre 96 2kigpiye patislcrpy e SP’@FfﬁééP aqlw&gh%\fiwed
t t:
chithgtGRlcl B RTBHS Rl officl 0 RABQE NI A& pbficith. The tem
"alabsiasparaclpslrinclol essingly alresisepadties bomlcd abgotiwe blyhebinder to form
desired characteristics t he abr asi ve ar e
an a%rﬁéwe @a%jowﬁraitq & GoRnoftRe d/gé%w eaglPpfRratepige tt%ﬁlm degeribed in
US. %K[ 6}\3(? aiSb'tS IK%éssnérngl S‘%? I\?d QQ%Q 2"’}? “[@ lo‘é@her et al., and U.S.
partic on ed toget her orm
PataNoad792, 93@@ Bloeclatret ar T&xambmswb@artﬁﬁnsaﬁayvﬂarther 1nc1ude a surface
a%!ﬂqonerat es are further descri bed | n US. Pat. No.
tregiiieny or,¢ogting, Sk?té%%%%‘?up ipg ggenpay a mgipl of 0@8@1‘320705‘“{1% or
coﬁbﬂﬁﬁﬂ%rth&reoial , and U S. Pat. No. 4,799,939 to
| oecher et al. The abrasive particles may further
I nclAbdesie sutidlecesciul ireatrtmnembedinoatt iofi e sexcht iasenstion may
ent or a taI or ceranlic coatin

uplin
oBHBR AR GG Sk e mpmsd RAEUIES damat (G 8piheq foing laser

dlfﬁﬁéﬁcﬁ‘l‘ Pr@ID 9L MR Ss)t af REStREESSV micRIERLs ARd FB¥ost about 1000
exhi bi't an average size (e.g. a volunme nmean particle

mldloawmrerln&@manézomrn@ds tisd abgadiasparticled ¢xfhitacan owerage size of at
si ze anal of at | eas

rtic ahqut. 20
e B B SR Ao B SENh B8 o Srbisaraes. frpother
DO A0 MRS, ahfb‘i‘es%%ﬁﬁt’ MevBALE kL 88 atk Bt AbbutdR 5
aver age size of & 25 | east about “4b mi crometer s, nore
mipoafearaimhore ateféreblytat alpsttbort3 0l micoemtterss Odcnsiaatly abrasive
particle sizes are reported in terms of "mesh" or "grade," both of which are commonly
known abrasive particle sizing terms derived from particle sieving tests using screens of

controlled mesh size. In some embodiments, the abrasive particles are selected to pass

through screens of about 60 to 500 Tyler mesh.
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enbodi nents, the abrasive particles exhibit an average
size of at nost about 625 mcroneters, nore
w@e@Booahki y at nost about 300 m croneters. PCT/US2007/069607
Cbcasionally, abrasive particle sizes are reported in
terns of "mesh" or "grade," both of which are commonly
known abrasive particle sizing terns derived from
par {1 edrinin prabpdigenissit & pysfcrgd gﬂt terpbragfveanrieden exbibitegMohs
[ oE Sh
B T e
fora3@mpd, ﬁfse&feﬁthnnurﬂ o%e?&l@z&ﬁﬁ%ﬁuﬁ@&’id@ﬁ@ﬁye%aﬁﬂﬂmnurn
In certain enmbodinents, it is preferred that the
oxiglr Bkapecaphile, Doranscagxfg st B A% ahuames girgminiron @xide,
u I
sy DY En D BERER i T AR PridbA Atk S B At oron
sulesidurhgd edmisihsions ohdrele, heat treated al um num oxi de,
silicon car bi de, boron_ carbi de, tungsten car bi de,
al uhi PG sTRBRSHMaNS; the pluskityef alyagiva AHGles fas wralzed adiacent to
theStXE %Q‘t?sttt]a surfﬁ cr Jlé,athﬁ lei s g‘BQﬁheH cﬁ)to{:tto Sa JA8Ld in a matrix
orun oron oxl de, and comnbi nations

maltdriat eethlctt sfa:r@ssne aﬂhabthel iphmeioles to theguidttated aid/se@firely hold each
abrasive particles 6 is arranged adjacent to_the top

paidiglssip phace. e S&é@%%pwqdwoaﬂ% %Prowt% auiereadly o Blﬁ matrix
ma@%a? mﬁ%‘éﬁg fétﬂn ﬁrhgtﬁégﬁga‘gés ;i* %d \é’g'ttgen déﬁﬁé!&isofta%raswe

artl es to secur el
paiftioled beakhglBogedtdnm desubstrand ddetheasgomwheeahe subspats esiforrned
portiaon 6b projectjng outwardly fromthe matrix
(foprgxamplg) cug) tog ?%Wh%?’ G DA RPEIALIO8 GF f sensor nrgvided with

ther a%%é‘f\f‘e Jrﬁae IEQPﬁ{te gﬁbs@lgfearﬁé%ﬁe Pl%@{cfeti HeESf Qﬁﬁﬁ% PSticles.
Su

| oose fromt trate In egl on wher e
Thauhstdafrec eancfroayyeol exafmpic, bx &nmpicd neamhé c¢meraofdisabtiredve article,

shape, and/or. to per operation enso rovi ded
or [y KXLepfha CERAdINAICS n’PP& |ﬂ§e e%lf?)B?ftH%GW?sgget Flahe fyarivagicle, as
shd WY mbﬁGo naviged t%ﬂl@éﬁ cgﬁdlﬁgﬂrilﬁg ¥k h{%@ﬁl&' Sé ? %%glrgtnhtsor annular

particle free zone nay, xanpl e near
shdpeea pantlerfreofzohhmagbe asiwdeddrath oéae the disk oayeremt entheauter

cert di st.ance al o the entire peripheral edge of
pertlli’h?rajlﬁ’aé P%O%P?thélsé SQE shown in FIG |A For a

Lypipg Qéco‘f‘d%tﬂgé Mtﬁ @hﬂ&u% SHbD@WING oF tlgaeﬁg&ﬁloln}/th%'nﬁaﬁﬁ!( HMaterial

or annul ar sh ap a part icle free zone may be
magrinslidiedbiaeing allepand hletnthr&kccu’mstoarreﬁstdntqiowtdhe Wihtrheated to a

ri pheral edge portjon. of the substrate. 20 In
pr et e Pt PEding ks R I Ging v round the
abAaE GRS, DRI Ui SRR Ly rolBY AChH IS PERFIEN bond

oy and a sinteréd corrosion resistant powd
w1ﬂnetht elokasive aartlpkee bedrdemtb fenn therpbematalibend, t%ecobm@zmng of the

al | oy, bec qui d around the brasi v
brigiie oy GEE T  SdUPE PR CEREEReR S Tt By hBEEE BeNlR gprasive
pafafd ﬁféféﬁ'i’/ ferrkinge @Eecéﬂent?@dn donoM Ed} KB&p @bff%%{rﬂ(ﬁhd abrasive particles
particles. In order to formthe chentcal bond, the
arcoathdbé bragmgadloy ey include at least one of the following elernents which may
react and form a chemical bond with the diamond: chromium, tungsten, cobalt, titanium,
zine, iron, manganese, or silicon. By way of further example, if cubic boron nitride
abrasive particles are used, the brazing alloy may include at least one of aluminum, boron,

carbon and silicon which may form the chemical bond with the abrasive particles, and if

aluminum oxide abrasive particles are used, the brazing alloy may include at least one of
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25 brazing alloy includes a pre-selected el enent known
to react with the particular abrasive particle,
wo b@semr3s ormi ng t he chemi cal bond. For exanpl BCT/U82007/069607
di anond abrasive particles are used, the brazing
all oy may include at |east one of the follow ng
el ements which may react and forma chem cal bond )
alugpipgmg braogyi caraendandetilie dhivilt bhigsegmzede beyager, that the brazing

all{)% 1%1?1& i téﬂ é:rontéx g&a‘rﬁoug g(ﬂ%ltl&(}%b ﬂ%gtr%grrl] g%dlf 6111 '&) oy Sleﬁﬁen{’\&yelements

whitell feh& [veigh @idefotis @b chichecad badd With @ild dhya artielédide at
| east one of al um num boron, carbon and silicon

whi AhAYARYItFQITCeoReN SRR APWBEITBYPS #iraed athdlg igzing alloy to

BB YL 80 e AL DU QUL ARG PRI B
proplerties SandBe AR 8h O 35thPORAISHAR a0 6BIGOobrrodion Fedistant powder may
. boron, carbon, and silicon. It will be recognized,
inghysicaneipls and aretal HHOYfrla‘ihuﬁlglg sganlesp srﬁﬁy Uéﬁl%‘@mctétﬁ]lﬂ&mrﬁﬂoys
u I t e
s RLR AR LRTRL PO R, A8 0B ChERA oy
mayaneludd 4 hickélellabiasidigg S(a%tﬂl@deESnd 2094 ghivkict by wEight, for example,
corrosion resistant powder may be adm xed with the
Nlﬁ}ralzlien@ ltgmagyiely gthe sov%wwé18taﬁép<b%¢f‘d|0ﬁ@ be, fgpise of ggramics
&ﬁbﬁ@?sﬁ&{ﬁﬂgﬁ éﬁ cﬁnﬁqcorr05|on resi st ant
pro rtres, and re uce R cost of the matrix
mat (IEIII thal emb'Bkiﬁ'nem shicen MFIGeS Csthanbragdwgartioldyo andnahtriténaterial
s and netal alloys including stainless stee

8 arg %féﬁr:mﬁ ﬂ?%lhﬁ.suhﬁtrélrfq Bywhichjs megwiedap azigid emrigii 4. The
sul?sklja%yﬁ @? Ggﬁrme&%ﬁary ;&llftg#)leglllélt&¥a§ Su%fp{ ,efq$ %g&h 1I Cﬁj(lép//mer film

& ni ck I'nclude a nicke (Ne)Y;
or Battalifeik ePrefurebl fe €lbxibheesubytrarei Yhkhibitolower anficatly c])ﬁductlvity.

Nlchrone Al terna |veI , e corrosion resistan .
The GISF 14 BFOVIASS fig ¥ %retp%lﬁ%grate. 13c@nd gt %&“@‘iP%WB’e%“mble
B30 IS g NS TSR O e

adenplhersltrabturaﬁ sapporaf Thiextaililo subsfrhexizhhey isudfikeditoethd 2arrier 14
ch.is moupted. on a rigid rier 14. The strate

Wl@zﬂ%@%&e ISP RedObFraam)e 8\5 ltfégilé AGFQPRACE apowﬁwcggs avaggble

f ﬁ%ﬂ?ﬂf Pl L) trafe THAY alsBibk attached to th

o e@%?qﬁe w%@%ﬁ%ﬁwlaﬁﬁﬁﬁﬁﬁewmr

14 eslrlél:ltnommahéq,hanimmldhsibmars such as Tivetsclaoltsiogscréd s porovitida@snbinations

gid su rt for the subs % gi:12 and is fornmed of
Ofﬂhvsgﬁ§? echapicplfeptapers grthgdikes o1  exanpl e, stai nl ess
st e%ll th'%@)\éhﬁ%la@ eﬁﬁb&ﬂfr%? Ardthdd B& @ﬂi} 1@ tRE QsHiBe 4 is forrned ofa
adequate structural support. 'exibl e substrate 12
thinpfjexitde afetdlkeadr paymbrec ﬁhn i eweﬂaylngm tigidanctaldivgsiyngeric carrier

TR T e R o mg o T S
M&)J taﬁa aﬁix%d thn@rq@u% afot achedle 14 etphg ER &IV Tt vMi be

known nechani cal fasteners such as rlvets bolts
appﬂremtdncewer ¢hat \]mothhhc sulisirat@tand egrrico fag dha deinveelof; atfkr materials

ni cal fast nd t e. : : :
sucILEas or example, syn e 1C pola meric rnaterlalis, ceramic materials, or other suitable

corrosion resistant metals. It will also be apparent that the substrate and carrier can be
connected with any suitable fastening technique including adhesive or mechanical

fasteners.
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In the particular enbodinment illustrated by FIG 1 C
the substrate 4 is forned of a thin, flexible
wOoredalobi7es or polyneric film 12 overl ayi ng a riBCHURBDAED6I607
or polymeric carrier 25 14, for exanple, a
pol ycarbonate (e.g. LEXANTM a product of GE Pl astics,
Pittsfield, MA), and affixed to the carrier 14 using,
f or Thg ahighize aﬁwlfe%)m@yldawh@seiamefor proviging ChEP indgypentiontl 8, and a
traF&M\ﬁt\éle 44 %&agfeﬁi tg %Iaﬁ% %e%%tlﬁ%%%at%hd alre{nlo?er re?g%r*{ﬁot shown in
erial's examnpl e,
FIG¥ntAheCiagd pALYBRIThe riddne forgdrévidimer@vip anﬁﬁhﬁ[dnal 8Smapbe selected
other suitable corrosion resistant netals. It will
frog} ey aneipphp &FDitpta RIAD @gpeadenerd apenselar FhodFansapftasds
bro QAR At el LR AP R 6 VYR by e
mecaRORr @Eb'&ff(ﬁﬁg PP S20hifiod 66 0xamplber s int® a 8ighhlctb ®c Zeceived
i ncl udes a neans for prOV|d|n CWP information 18, and
rergotelyAMORIEAISs BB WAHEH RBUNISHOR FKahimate fReivenp
|nf C
| A qgg%ﬁlg?&}g%g?t ﬁlﬁ@&ﬁoesglﬁeé %‘Tl\glf {ngé%\?attlgﬁ %%ﬂde FdfPsfored data

and Afcaguidd CHIP Ar8céxmyatae Ssetddite thayfindudg fier cxampla; stotdd @VIP pad
RFI.D tag, a RFID tag reader, and a sensor. The
CO@dfltaWﬂ@ pad data.doreamls, rpepfacaringslatin gormeesition dig. @uality data,

tra? O?é[ ﬂglttd,shl% d%ﬁlﬁie‘ 192, OFarflifa r?ﬁ@ @a%jmlgé ifdigie g@taaﬁl? not

rovi or mat | on, or exanp a séensor
hniltetimo ahs dgaabcattmnb@ndemais vead prmceamﬁgbbarwmrstm rad%it&ﬁ@
wired transm ssion to a renote recejver.

maflﬁfaétklélﬁé @f therfiMPad anérep pad CM\ﬂqudrﬂoaﬁﬁlﬁp?ro rC%gPSItwn data may
1nc'hﬁfe|, U&%r@ﬁ&tg ngfté?irtgdthg e a?éé‘gxl gm%al%t%eogf aw materials
data. St e

ore ata nay I nc , Sstore
usquaid mahi fawamnihigttho 8P patdhngaet pdd(H\dP b@d cmdmmiee Quality data may

1ncl11}(§6£11%%eu {g’(l()j{ %nlgqiilt tgt ﬁ;@gﬁé%h%ﬂ@g?&@ 1|f§9 Eglall‘utculair:I %MP pad and/or
%/géﬂﬂznﬁd#ei“ it tfr‘@'ﬁ?anﬂpﬁtu'rlﬂg I%)9(910%55 Rl t@%@dﬂ&t the (CIVib g?&jand/or

, date, location ditions processin
pac barditddrer.i $tacking detaahedintinde,rtaun alfeamtt hmnreg t@fdatahseCRuniquely

., pad and/.or condi tj oner. .tion da
1d%ﬁ€b’aP%F‘&}a£8MA’uﬁa%ngg%Bf‘ d pongiiqugr prithi iy R Maiocess. History data
mAfAh Gl #0CONRAPIL 1A %kemtdn R dbAN 'Ig)‘aﬁ{du?ér%\lﬁ pad

dsed I n manufacturing the CVP
andYonphd donderoneiGodbving rﬂmbaalrfayn al(iMP pd&@m ut are not
ed to, ta us to uni |dent|f
par @S PH’;&BSS&%EP/ By S ORI o MP el thickgss, CMP

13[55 Hftfoﬂgr @fa%%ﬁﬁsvelb%ﬁg, @M%a%%%@ndlﬂgne@ugce@&gtlon force
“and/ or

condi ti oner racki'ng data may i ncl ude,
ap]jzi'u:td taraé?MBu)adi Dmamhtl(m@r, pdasbarcappled to altiMEuedyor condltloner CMP

i dentj f ar cular ad and/or ad, condi n
pad, P pd £oho BioReryibabad M arBs s R g SRl b e
poBdtEnd Qirrl | I eﬂleﬁl@oal Q&hﬁos‘ﬂtﬁﬁﬂ cbitcHidtirelyd indemei fy a

particular CVP pad and/or pad conditioner fol | owi ng
r embiv edrtafin embediORPts pCMPawecess data are measured using one or more sensor

(i.e. an exemplary means for providing CMP information) 18 and communicated to the
transmitter 54 for transmission to a remote receiver (not shown in FIG.s 1A-1C and
2A-2C). In certain exemplary embodiments, sensor 18 communicates measured CMP
process data to the transmitter 54, which transmits the measured CMP process data to a

remote receiver (not shown in FIG.s 1-2) using wired electrical/optical cable or wireless
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Measured CMP process data may include, for exanple,

CWP pad thickness, CVMP pad or pad conditioner
w0 ot0andsml vel ocity, CMP pad or conditioner PCT/US2007/069607

acceleration, force applied to a CVWP pad or

condi tioner, pressure applied to a CVWP pad or

condi tioner, CWP 25 pad or pad conditioner vibration,
rad@l\/ﬁegﬂm@w@owém@rrmtmle trapfaniseR. t inqihenicrgmplgry eraodiments of
Wn%?ésk %‘ralé S%Mllru&’ragg&i ﬁ% (9 hﬁ? gﬂf(ﬁgcu%?eqqﬁﬁhérrpg%v ssnsor 18 and

ncen certarn e

traﬁzMﬁttaf SLeS§ be adtagrated e a&&flﬂirauﬁpdﬁgieﬂﬂ@ (1<H aﬂ@ieﬁn@@@&ﬂéans for
(i.e, an exenplary means for g,r ovi di ng
comﬁmamﬁng eMP méorawaoebtmmrﬁl@% etéanls@utt(h@ optioaadyrecee) CMP

[ emt

1nfg1l41ét%n ti(?@%% g&%ﬁ@ 5%&85%5 (& 3 @elrbfr;élg%e‘fgﬁte&%’aﬁors&ﬁ"% e
em®otiattinie fdnSor ELiRpedviddd] \Oﬁmmmbﬁaat\%&rﬂiﬁiaswﬁdn@\& integrated with

process data to the transmtter 54, which transmts
thet trrasptEes @p a dncep %F@@@%lcéﬁﬂ&cﬂ\@ mforntien & p sdepty sgceiver, as

I

1111£espg ?Iﬁ]{gl\g:]: %%te%: D &%e;rb it ogﬁﬁ%gsr \é\%:t{esglgli% may bv\breusable sensor that
is #00B/dX02743plaBablUB200%/ £686Q7 radi o frequency,

acoustic, or optical, transm ssion. In other exenplary

emb SHItHRIA pESOP ar%wrb@sth% A POMiiRE s fon axgmpleat galosgty Sensor

I

(e heftefith ShRELaSEfol HibORG 8 )itke BRI Eheckin B Sysiom,
MENSrespdadetctd)) a(mbratlorageneoqe(mgl asgismeg@nph)f @force sensor, a pressure

comrunlcatln formati on to V\Arelesslytransmt
sensghd thisknssh éffq59r ﬁeéze &n Gd9y engsnEthiGing s peRiosh AtgmperatyRy segsor
V.
(o FREIBE R il ool Daf S8 Bl ARPAL P bRt sensor
(c.@br pis sursimgr dléatiode s clendcateymbpesition sgsat @dthemidal cdreentration
transmtter .as a [LE (feéfor conmuni

at |
SCIISAY GrmdtsFISAl 1008 © § %EE? {grrea anthses dp e particular
erntbggl l’ﬂﬁeeéM o}?«lthﬁEﬁeslg t X ac%fs@md%?'ﬁscﬁlck Cga;-%i)lg?o@example,

reusa e sens to"a repla
an atidyaairwat ﬂmthned;seseﬁsor]aﬁ)dé%mrlbabineU SeRstoNs. 5843, kdOWn i n

the art, .and. incl ude r exa el omty ensor
&0 ceptain HBeRImSRS, ﬂlsﬁ élcY%F“gR 2 i SRS coac laon%r as shown

in M(% ‘? E Iﬁ%%ﬁﬁﬁ%ﬁ&ﬁﬁl{l mbE SR, th%ﬁ?&?idn?ﬁ%@f fEdudes a port

a vibration sensor a sei snogr , orce
16 pesisoned mopnessatrieast snmsfdhc majdr Bindkaes 48 aséAb of substrage 4,

prd Gt B 65T bs MBBUBEK ok 8 AHERY 1 At S

FI@eYB Gensok @graﬁﬂl/%P Rhnsnfid §4hrﬁa bé‘ﬁéld i r&)l@&'& SERSPMmobnting flange 20
.g. a pH sensing el ectrode) a che CONMposi ti on

seczueedsto rthopadcdvaditoatr, oresempleatsiogbolsse parows,(og other fasteners (not
sel e

ShRE T e ey kot | ABE R g gAY removable

froht¥he ‘f)ﬁ@ §§ncﬁ@cyneP PRAGM R sDYF AdddN £NRSS a SEREAE) seh®r and/or
exanple, an eddy current thickness sensor as

tranlsmld:tm wishi ré¢phadgalSe pRhtondiooness @mher46pla¢e|abkeelbtaalm articles.

C on g‘gf: Ipaa 89ndétior}1§ﬁ %w&?%lvgr%e S‘Jbtsjcan!ually all of fhe %s&?ace that is used to
polish wafers. Thus a sensor 18 that is included in the pad conditioner may be used to
create a profile of the pad thickness. The most convenient location for a wired sensor 18
is in the center of the conditioner, as shown in FIG.s 1A-1C. Accordingly, in some

embodiments, sensor 18 is preferably mounted in the center of the CMP pad conditioner,
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20 in FIGs 1-3. In certain exenplary enbodi nents, the
CWP pad conditioner includes a port 16 positioned
w@e@rionas® at | east one of the major surfaces Ber/asmozmo607
of substrate 4, preferably near the center of the
substrate disk as shown in FIG I A As shown in FIG

1B, sensor 18 and/or transmtter 54 may be held in
as woa@enﬁﬁrﬁglﬁalﬁo&Mngr fit ipgesilio to Besttinnegnsas 1fknadpagransmitter

[ I | t
54%? ﬁﬁe} ff)osnt Oen’ﬁ eOPgO pﬁ@% 1%7 relgcllckfé) ,J'?: é‘mc%%rﬁz"‘@? enfté? g Liafllve
artR®3 Gra dadishingd/pad, drrvﬁﬂ:ﬁrﬁbﬁsioeﬂ 8 DtrhSsnEi b ik Wete¥essly connected to
renovabl e fromthe pad conditioner, permtting reuse
thegpmgtedseiveit ed (e.g. a reusabl e) sensor and/ or
tra t r -
P YA ARERAG R AL 1S B 2ot
betiwcan efesrddhgitiandriaat lsynsal 118 @ﬁd/bm@alﬁﬁﬂtteﬁwﬂfrﬂ@&ltdvﬁﬂle ipad
used to polish wafers. Thus a sensor 18 that is
condibprgd &gk |aﬁ apIHSIVE AH1 CRORIP 1B Isa ithany resetingsssgsar d 830d/or
trafiiREEs £ Ebl!d? sﬂﬁrplﬁfgﬁ vﬂ?e%. élgf w%gﬁlecé@?to%%or 18,and/or
conveni en oca ra w re sensor is’in the

traggnitter 50find digniaaedhd head €or sl and biushéd, & ell As IHE.induced
Accordlngly, in some enbodiments, sensor 18 is

noise &F omalsis dhesttad gignils ¢ AdiceeHY ey Rspripg a2 exp hsgeplaced by a
AL RO, VR ARGALARR BT VSRR ST B

com@stidbn scaSMdBrand/Br anm¥naittet 5f4atSS]ﬁBdEtvﬁreles'§l§' for ethple, using a
ositions on or within the_abrasive article 2,
K@Qrstane urﬁ%snyswsf@ﬂleas&d@ﬁ%&ed@e o¥fticle 2 is a

pol |11? Qﬂh@ﬁgeﬂ% la ﬁﬁlne?l%n pagl%oﬁﬁltlt)ﬁ&'?ﬁe{? id Iﬁﬁdesxf}ltlll g port 16

Wi r el ess nn cte e renote recei
in theeomhtlhne& mfgeeoomgiﬂotaﬁdwsthm s@rofhd inductiva nesm)]t ISe(e.gién eddy

a bearing 22 positioned between the pad conditioner
cugpd Tkt SnsbR RGP RR S TEE fom abréﬁ%wr %56 Ogﬁ’& pad

coff’cﬁp | kPR BEndulcti®e plafd %1 i‘@gae%ﬁﬂ&g%&tlh 1§, s%)A gﬁ fh‘%{ %\i)ﬁorts the

out rotating sensor 18 an transm t
porfsthug el khisdisfahed goreespands tb thegatl thicladesc d?mfm:etblymhet gbrasive

Suf; 323233 qg%lgg ?I? /e,%l;ﬁ&tsg g&%%rf}gq%éggwgg g\g%llelfrg]]glé’]g%q%réi ItEOIl conductive

aré&q%g 8ok ﬂ%@tosﬁte'rféré Qh hRViBbu@hve %ﬁ%rﬁﬁ‘ﬂer %E) Qﬂ%ﬁ%ted by FIG. 1A.

rnatively, bearing 22 may be replaced
noutd cerguacknbediments shawn asFidh 18p theysepatrtlB myaydmi]mdmm tixed

arti.cul arl en the el ectrical ion to_.sensor
disgagice framot p# %ﬁgmotn{ﬂemam Stfrﬁacr-}éaeth%elg% 5%@%111% a gmﬁg ich may
be HERRlyEset fe,sam t@lera%é Q{aldg{gaéloytaré%mcéss& a%%t%@ﬁtac?fthe

escri'bed below. 1n other exenplary enbodi nﬁts
serpad] & onagiavoid nler navd yohelireatie g whet wolahmg mpachBie cadh tmnetahew

nditioner 2 large enough to ow th se of .
cordfigst 1y Bod atigr il L il Shcr o fh v effbaginents
111@%9‘[%9 by PtIG f’@t\?ﬁéﬂ tRE aBﬁ@in halcRneR o ﬁa‘ﬂ'@oﬁ&ﬁ@ﬁ&%hﬁﬁlsmg a base

surface of e pad conditioner to a conductive platen
(1.4 eulgptratzl %rhemng 3métallikc@rer 3No8B)aycthhy ashippotalbc toheon-
conductive polymeric substrate 12 bearing a low conductivity abrasive on one major
surface 4a, the back of the conditioner may be designed (e.g. machined) to hold the sensor
18 in a port 16 at a predetermined distance from the abrasive surface or the polishing pad.

Alternatively, as shown in FIG.s 2A-2B, the port 16 may be an orifice 24 (e.g., a

hole) through the metal portions large enough to avoid interference with operation of the
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pol i shing pad. This distance corresponds to the pad
t hi ckness. Preferably, the abrasive surface is forned
w0 pooBloe273hrape of a ring or torus having a geneP&l/U§2007/069607
central non-conductive 20 area | arge enough not to
interfere with the inductive transmtter, as
illustrated by FIG I A In certain enbodi nents shown
sersar H, @s shayn irhid G oB. 1donptingie haser B witkiagn orifice 24 may be
pagﬁﬁfaﬁg%&cﬁ @o@s f%?glsec&ﬂg 8£ eé@f &hm ffic %légs sr%égorgcgl if thg Sgnsor 18

isd Qu@a{b@@@n&@i @e@wﬁ a rbplhebanga b BHR atr@&le pame @é‘m@é‘mbdikﬁments a
pl acenent of the sensor 18 may avoid the need for

Pognioh PEfich gt sHEYSFINes Ny | e AiAasTaidenSt Mk optienapy Ps at least

T

FI@S 20heB id hﬁulabfoaﬁa: p&d edrlditdngéng2dibles of MGG lomd éic@pﬁhe
npr.i si ng a base [ substrate 4) havin
8

cor&ﬁé&l@nmg disk of Fl@p 21%451%@@&? dPoy Oay wigrd %?@t?féﬂb’ icentgally located
sulkPhtia )? H{ﬁtj o\fg' 1ROUY RS /% 6 10?15'1??%119%&185 alélu? 12% bﬂgor% kééff\értlcles 6

con rasive 0 one ‘) or
affbad ko béthttheto@mladunti ibofien 4tayirfhes Gbéﬂlegﬂiledrdt@4 g
machi nepzl?pt o hold the sensor 30 18
pr ed&€ ePbpeigengshopaniad’ ﬁrS&ﬁﬁﬁél%&l&@r% téﬁrt’faélé@ltt?if S4, which

rna%l'Ab% 48 Iﬁ)gbtgtg)rf ?%&D ﬂn%ﬁ%@%g% fé %’ 'an%§ﬁ8@§qm%£hs%lﬁ S

coﬂnﬁiuﬁ)catlﬁlg Gb@mlfdﬁﬁlaﬁehﬂhclpdrntgl aCH&ﬁsdr&B de.genosgmplay avandfor
interference with operation of th -12 WD 2008/ 002735
PropesingISHHd WiowyEen) assféq%%tred@lovagn%ﬁcfm fringy by Bospiiensg within

t
or BRI, Bnb S REDAR 208 YL 170 Bhibl R o3 IR 2R conitoner
abItahllIVe knegs2 Sbensm’(smlmfr 54frnﬁ§hbe &&mlﬁeﬁely]l&plabai lay & malbl & which
nsor,. us ceabl e abr e article 2.
Oéws%f' w\@h ﬂ%e‘ig&?wl&sr} of" 1B oH KT Jacabonsaiy ¢roiihi Pﬂ‘tf
abllsc&%% j&and transmtter 54 may optionally be at
east partlally filled with a non-conductive

mat Eiguats. 3AH8 idnergnd ercynpdarp <§1MPnpa|dl codditustersatabrisiva article 2) used
. FIG s 2B is siml to the di tj onj di.sks
in 6@6&10@% ?%df@nnb%@cgﬁ{l’ P30 metaf Bﬁr%g?‘wg@e% SOWP gracess
ac {dﬁi ?td Dddis it S?eﬁb&ﬁﬁfentjs%f l&%‘ﬁh@&ltﬁng ?ﬁ‘@ﬁ@é}!eﬁp@éﬁ?qﬁ@ﬂd(y an

tantirally circular orifice 24
abapive ertald 3/(6 glczh (IM%peai cmndrtmlnmt)ys phvald abe abrapae witicleel

gdaffl E the %‘dwgﬁptom sur f aces
inchydipgas H%tle aV“i%)O %Fﬂ?o teRy fRT PHTECES @
plu%ﬁltg Brabagvé b!ﬂ’ﬁ%feﬁ @(f&*ﬁalyir{é?ét 1&BDEEkibh %f at’sléast Whd 6the BBYor

a conponent of ransponder 50 (e.g. an
suréaoesrpllndrayleaﬁams s¢ror l&pmedqmmgla@\vﬁ’e su’dstjanﬁrélaiseo‘h)md adapted

i, ncl udi ensor 1 e.g,. a | ar an
to ey by EETRE o e s ia SRS et ST B sthBoth the
oE&tﬁsuﬁacer%YanQ%IPﬁﬁfatcb QDGeL ol d%rl%‘ed%ﬁ{ é‘tﬁhsj,lye f!‘drﬁﬂb@m
orifice 24 of port 16. In sonme enbodi nents of CwP
Fl@atA celmél erilp ti@rboltﬁnmmrfam Yeisahown ogctyycd matht a’omssm partegles in
Iqé LRy be conpletely replaced by a sensor 18, which

Upon positioning a CMP pad 30 proximate sensor 18, CMP information is
provided to transmitter 54 for communication to a remote receiver (not shown in
FIG.s 3A-3B). Based on the CMP information, a controller (not shown in FIG.s 3A-3B)

generates a pad conditioning control response selected from altering a CMP pad
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may be positioned within orifice 24 of port 16, or in

other locations on or wwthin the abrasive article 2.
woe@anes3BA-3B il lustrate exenplary CMP pad  PCT/US2007/069607

conditioners (abrasive article 2) used in a nethod

for conditioning a CWP°P pad 30 on a netal platen 34

within a CMP process 20 according to additional

chapgedstivetasingfa (EM@ nad\;ceh@m@mr chpragfgesteo akignngr 3/ CvEL prdighing
slu%ﬁr ch’fﬁ% f%i';ﬁ t‘ép ?%ﬁér aSI V rgc:e{ss @ﬁl%@t@sﬁ%t? 8%?%%36@%&?1& with

rd‘éﬂéb&dtb&tl@ﬁ&S%elfbvhaVI ng opposite top 4a and bottom 4b
maj or surfaces, a plurality of abrasjive particles

overisappPwy i F I, ééétané 3B thej rapang fforproyid gt CYRdnformatien, such as
ser{grg% gg &gg Wa% el%élb %ﬁg‘{ﬁ%ﬂ ﬂnglg%‘h Hlea Soef &bﬂ(ﬁg@%@tdr%ﬁ%

(FI«IEBBI) o rieed QiR r iwifhor ﬂfﬁtalbmmemﬂiu@os [fi} mme&nwcﬁmemta,ttﬁe a
pad 30. Both the bottom surface 4a and t
m%h%m%te éhag polgdp EhesiRrpad verditigeas hap @hﬁctalsala@p%cﬂﬁaﬁf friog pleagvn in
F
Fldc}) \'; eSr g@e%lgf%utpw aé) sxéeg I%/ %eﬁetr‘;%rﬁ Iﬂﬁf& 9@3&&1 Eliq%%ﬁa 1%%31? Hpé/}@ctrlcal
sigpols ifitoinDthic ﬁhgnsmﬁM:’S P adar3ékt@rhaxdorab Her&‘di‘ rReotrol it (ﬁ?ebﬂ%hown in
inforpation is provided to . transmtter 54 for
FIG s ddadB b dhsrehy RTBVléiH}ge(ﬁMtPénfOé@é‘il%ﬁo the gt begntiofeigreogtrol
ArgB) r
unl? F?CE; %§?Qe%@%§%§ﬁfn§e¢% % ?g gec%r&f]tgttﬁé)éﬂr%we article 2
and dtedratnsmmen §4 c antapabndl &s ponsE? sedlsacshednﬁm BIG.aB, elid rgriag 22
CWVP pad -13 WO 2008/ 002735 PCT/ US2007/ 069607
p%ﬂ%%ﬁi&eéweéltth% abrapiy @ itisly SanaVFnsRi e ofde ehieméhe conditioner 2 to
rotﬁtﬁ%lﬁfbh?fdt&]?d Ghe ﬁ'aﬁs%fu{t&gs@ CW polishing slurry
aracterlstlc altering a CVP process
chardetertivslly] bgariag 24 emzrbehepﬂaéeﬂwmmounmﬂg adhefies, EsndEas an
to FIGs 4-5 bglow ovvnln FI G s 3A and 3B, E
PRI HFOTPRBN oﬁ%@cw ﬁlfeofflﬁcélil?% Ronnsgpn igsthe se@eh SHind/or

e
tra%%lgt?fggﬁl % L{ﬁﬂ%%ﬁélgs%y's AR PE %ﬂﬁ’% ih: k'(l;ﬂﬁ %%}nh{% s méssmn system
as descnbedbalowhén sdmasnb@limettscdneoRiondlrR Kibntag 8 rseptibient teing read
ni smtha

t he C Ids heCI\/P ad.c diti.oner has
by @|r%@mg?%% @B HTdet Mﬁ ¢ §HNn! ﬁs ing "&e% Wi t%@esflvﬁ’ pad 30
as SN YRG! 3 A ‘B‘Be ﬁtﬁ)nﬁﬂ@Fltlj g%@d&&ﬁe 1tﬁﬂgd 8h bPWithin the CMP

transm ssi on of ect rical i gnal’s
pad B@mhrmltﬂlarerﬁbbdumeram thx trewsnatterceinnaybé aecomporcannbff ©RFID

uni t ( t shown 0 FLG s 3A-3 ereb
gy G1PepE o Heicusa SiiGToRking O Paonay REGATaeo as
deé&?ﬂb&d whth Gespd th |PﬁGS§ bab&S 18 Qd&l%ﬁa@ WP 29&' Bhb&EnfchRNGSional

20 secured to the abrasive article d the
RAIDadmsh trlag inchutle ofrbe opbstmttadl wbtbametﬁytmlly somhstivspka\mhat may

t he be ositi one bet ween th

be 3155 & Peete P08 i prAHLR L PBP RER okl oG 2. an eddy
curtN FhiEkRRE Sendord) Provided with the abrasive article 2.

As one non-limiting example, CMP information may include the distance between
the sensor 18 and the conductive platen 34, which corresponds to the thickness 32 of the
CMP pad 30. As another example, CMP information may include data, such as
manufactured CMP pad thickness, encoded in optional RFID tag 36. As yet another
example, CMP information may include the distance between the sensor 18 and the

electrically conductive plate substituted for optional RFID tag 36, which corresponds to an
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rotate without rotating the transmtter 54. 15
Alternatively, bearing 22 nay be replaced by a
wOoRWand21gs adhesi ve, such as an epoxy potting PONPS2NTUP69607
particularly if the electrical connection to the
sensor 18 and/or transmtter 54 is nade wirel essly,
for exanB using a RFID signal transm ssion system
ped

amgyniqé gyl wed e, dup to Behwearpledyherthe magwfagigrdddadiP pad
t f RF
th1§< e?s 6%1613 ge(n V\ﬁg @xﬁ hn B @ﬁsgﬁg%hﬁﬁgl@f%ng 1{0‘??@&% in P!Ie s 3A-3B)
may fb% @ﬂo&&@brﬁﬂle?tﬁe @Ssﬁmmﬂthb adbénditicifdr ﬁha%%ﬁkﬂﬁlﬂrhess of the
RFID tag 36 may be positioned on or within the CWP
pokingpad 30@%]9@ Aeterninerben the (P abrasive prigkod traversos acipgsy the
RFID transponder 50 that is
QH%%G%E q&gﬂﬁﬁgéﬁéaéor interrogating the optional RFID

t ag TB6 nmshodctﬁ“srsé hﬁ@dnoAmddmbm&pﬁxgtof&lﬁb Fdlfshing pae kidwknckd32 so the
addi ti onal nbodi nents, optional., RFID tag 36

Paghd{ cambg @6@0%% atﬂbe §I&F’o‘éﬁ life @f efdhwmwnsw wrigten pecamey
un&c%ﬁ@tgﬁlte gﬂ ?Ae?ﬁo% th {ﬂsdTH%lu%g H%%lf%’ﬁ%gﬁ? ﬁ(?tde@oﬂlt? e to remove

exa , renot cKness ensor
mc(rengtenaaftomdﬂmke@mﬁ@mof&ﬁs EHisRing pae 06 0ank lpysdidnd étn portions of
Wth the abrasive article 2. As gne non-limti
ea}fg]ée various

theghodigping padpp {hensysrakadimeaiic icprditioning fwelitist
roR AR PRISIATRRRI0 MM R LRl R ygor e

pad3 @0 1&0@rﬁnméchelﬂ theolaamphse, In@hﬁhmr\érmlmmthemnthﬁapplnefm%tumm the CMP
such. as 30 manuf actured CVMP pad thickness,

abféﬁc‘f% aeEls hisehengsdae thtnmre fyoges us Hyfélﬁ thiplopergipns of the
ance
po@et&%%n #ﬁ%@g&@%%&ﬂ?%f &Hﬁﬁmﬁ&%?ggﬁfﬁ? féionductlve

pl ateasutixstextmplady érabodimentaiadtraRid iD RIGg4,36C Mbhprotess monitoring

corresponds t an -14 WO 2008/002735 PCT/. US2007/ 069607
sysipats BPVEsm! e iemevder e M Iﬁf&ﬂ“\ﬁggrm Wi‘? abyasiegurticles
sugH R RO P g EpRAoncr T8 FRER T M proRAS ffoRicring
sys3dn IB)includey ab eabmssfd at‘tu:led@tg riGvie piadl er paké¢dnidaionof) cbtgrising one

ad cond|t| er so that the thickness of the
or B9FS RPN g S5ad Aty e a%f@?%uﬂl@aﬂ%wﬁ theapisoud 8 28 gdapted

to Rhufshfit €V 1&1?&}{1%{1&?% aﬁ%a@ﬁﬁnetrl%ﬁlotré Uil awe, of the

pol 1 shi ng pad . The net use may i ncl ude
nonilt mmmgnbcﬁdlmbetsp@MPahfmglapad withiclcioag be n82swad CVEP process
@/d 30 canvg epl aced t the end .of life or if g

dat Ok HRISr PiBH e wergm%ﬁqrge%ﬁt yelranppterethyhich

rna'i@-)ﬁ al SR st HARiVEP galﬁ yTH&trMb%nﬁ&%bél{lé}rﬂaHgnW &f atn9 type

ve nore materi from thi cker portions of
knqwh isthicng, patidg@, bamwt liessd fio oid fiequepoy (RE)F(EVIEES m@ludlng

poI n d 30. one . e ient, the . .
amg gl frsRiag alar it srOHEd G Rcropi iestive gpassive
Rﬁb%e?fébé s B"P&t@&h H@VlG&aE‘élﬁﬂjarst&e}Bﬁ@i% dePkEs, aRd 8dilkg; optical

or condi'tioning of the
devices, such as modulated light emitting diode (LED) devices; acoustical devices, and

inductively coupled coils. The selection of a particular type of transmitter/receiver pair is
within the skill of one familiar with the art of data transmission. In particular, transmitter
54 may transmit using a light source susceptible to modulation such as a light emitting
diode (LED), and receiver 60 may receive the modulated light signal using a suitable

photodetector.
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pad 30 is perfornmed on thick areas. |In another

enbodi nent, the applied force on the CVMP abrasive
w@eraBohE32 i s changed so that nore force i s usedr/us200nes9607

thick portions of the polishing pad 30 to abrade nore

of the pad material in the thick areas. 15 In another

exenpl ary enbodi nent illustrated in FIG 4, a
pr odeshovp i FKs.idagensey bt eqauges CY Hhindymatien 3 rath B®Vidgs the

RTS8 P R SR T A B U Bl
optlhiel GMReBIMCESHHTDR3 hwhi RGptiiy %%ﬂhl%nﬂfﬂi@hﬁxg%?perﬁéht 52.

abrasi ve artlcle6§ . a CWP pad or ﬁad condi ti oner)
Optignirsi i hprosesing emﬁm &3 @@b@é@wd@ alan ficatiop attepiIationy a@Aog to
dlgtltglagos %{H&ﬁ%ﬂgﬁto\%nglpig SES\{G‘T‘S&? 9{1 dula t%%gse mﬁlgegldztﬂe fiRe.

Optiefsliprédesflg clemesoiemeyrietidedendmsory GHot fiboidpiot&8ed or
whi ch pay be neasured CWP process data from sensor
unprgcessed € MTEWHeY to renpte receiver 60 by
tra ieC Lver
PO S R 0 ARSI 5 ey

be bftB/\Mbdlb’y Iid%‘:r adiirce bl hich mgy cbimprisod batichy, iedhctioe-Lashictance
frequency. devi ces_incl uding 25 anplitude

(Lebiank sret @A ST $QUERFLRIITISFITIRSY oPheed h@m%ure A F pRrgesource 56 is
nog‘év 1éllﬁar%r n@gﬁ?ﬁk%;ﬁox{vgr: Qﬁlq:%yth eeﬁbo‘ﬁﬁrﬁ&ltse ztslts ﬁléelftﬁegfe)thgt the power

I Ces, one eVICeS
sowapt beat cordﬁméd:@ﬁhmsaiﬁibrmmddb ahédot Ibq;thte ai‘diliirédt wiigd connection

di od 1\§ILED) devi ces; acoustical devices
fromyihe VI @pRaratys ) ba trapsmidter Thandéen sepsardg. éwthgse embodiments

f ot
B b i P DA bRl R B8 I gl anncr
frohr aRErigal mprohncqaldjﬁ ai RBIMtrandceiams4t 4s showd0n 54G iy
transmt using a our ce scep ible to
modUP&F§voA g@&?ﬁS%(LC ngqfrﬂ fn bt Ry thep brdganspdtyd. fof geyample
t I
as %%Fe'sé’ ﬁgn‘ﬁ %6 nig%’té&%ﬁﬁftélteﬂ B8 PR r@&&%’()zoo%rﬁooz% %ptlonally be

using a sult ot odet ect or.
furBCT pids230d b 69601al re@@qts pomownssing HérGentd 83, feneampld optional signal

qui.res. CVMP i nfornati on 62 and ovi e CWP .
C%(ﬁfrl%t}%? fegyent %‘P flgﬂ%ﬁplto@%%slwayo%ﬁueﬁ Fmg)étpﬁﬁl% amplification,
att@xﬂﬁh@ﬁ ta'angétt 1 Mcdn%t@foﬁa&llgﬁﬂ th %nalegt:bﬁ)\%?élotp rs%ﬁﬁﬁé AHd the

el enent's as optional’ signal conditi oning
like| ©ponal B&note @nqesnng elsmgmt&I83 prayaessdngpteneheomoR Iy storing
rovide anplificati.on uatlon alog to 5 ... .
Profegee aF URSReSr oreivet 5 YrBratiom| B ARURY BRSFitioning or
sto%é@%ﬁttioﬁnthe SEIRlcliGyP fi‘ﬁl@nﬁzﬁfonl rh&ﬁbe ccg?rhhﬁ’i@ﬁbd to remote process
processing el ement 53 may include nmenory 58
cogtaller ﬁ@ windcesgeld (GYIP puoges ¢ sBeder@vPthie mémmtmmqemr 60, the

qu@ for the sensor 18, ., tr 3nsn1tter 54, an t|on
OPHINL EDAQTH BrOSF ST SEHS RinyAnd BRMpiE PP e PO may b
prRANIAT refotdfved sOB¥e FOIPHILIS Rrad cBRDESE ¥ power supply, battery,
i nduct’i ve- capaci t ance

inductive-capacitance (LC) tank circuit, or other source of electrical power.

In some embodiments, the process controller 80 may provide one or more control
signal to a transceiver 40 which includes remote receiver 60 and remote transmitter 70. In
such embodiments, transmitter 54 should include an appropriate receiver (not shown in

FIG. 4) for receiving wireless signal 88 from transceiver 40. Such control signal may be

used for a variety of purposes such as adjustment of the sensor 18 and requesting a sample
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10 (LC) tank circuit, or other source of electrical

power. The nature of the power source 56 is not
w@asosioearBar |y i mportant; however, in certain PCT/US2007/069607

enbodi ments, it is preferred that the power source 56

be contained within an abrasive article and not

require a direct wred connection fromthe CWP

reagfiza ¥ ired ceremupsatiqrapriny asapasle aweiityteddenthe wincgess pignals 86
an(ﬁ Qgﬁoﬁmofqmnts where the transmitter 54 is a RFID
ice, power may be obtained in the usual manner 15

f r Oﬁbﬁllﬁﬁr&i\@rlﬁﬂrpc&& A @Elle&ithday o BthRihRntis R EC @iIVRE a4drcless
as shown in FIG 4. The raw or processed CMP

REIRftgnpratticsecel eyt wHeRow o deseriond.t Peitnbly RFIL wanngigers and
i rel I -

recBell {EHETT0S RR Lo PRet GRIDRISHL iSbigsth b8 RARES
5,3300dea8é4d,6089, 1apt (106w exl’eﬁiptlirﬁ cihbodiarat MigstedtedBntls. 8 3the CMP

for exanple, optional condltlonln el enent 74.
prqcaif&rﬁ@mt%m@éé&%mr?& rﬁ@a}ymicg'ép add Beytran ia¢lnding one or more RFID
tra hhérk 86% I%thcngjﬁﬁ trglqslé@ltv Ioﬁ;b afil gé §hall (q{e%rtrﬁ?dre RFID tags

conver si on, 0 ana 0g ‘conv rS|o sanpli ng,
(mﬂ@ﬂbWﬁﬁlFM}M¢ Opt i onal renDte processi ng el ements 83

nay i ncl ude optjonal menory 82 for storing processed

dviome sawurlg ilweigieddn FW, ith BRFEYSG A BB PORaThef aisgio
freﬁ&%@&Hde?lﬂﬁ@gaoqlr(l?g‘zlt)ggmm Ilfog ag tn'ld)%?tgrlbg E%.{[egﬁ gtr) \élgglgéil}{g at least one
traogpohdal SOGfonﬁﬁlsmﬂgl acngonBraal o tEEnteo 64 && trhdsmRonge CMBr

the renote receiver 60, the 25 optional renote
infRFRRtIoRs RINLOTIS! Q8 FRATE ESTRAIC reaqiYeF APt & agrBOssREbREr ol | er

read O/ TR nq%@tor)ofrop ¥ cgﬁfﬂllgb%’lﬁ E)Igf%ﬁlﬁg@ PWES inF B0, Ghe WIS rgystem

may conprise a powe tery,
malymibuonalkgaﬂclaﬁaomd anmaerc(RIIP thgndo aicoded with @MBidfermation and

PRIt 6 B B Ao R GNE Drmiond e o
FIG S OARB Ry balcl AAS IRk A Fth hAGKE GG IDIILSE which may

recel ver renmote transmtter
incbudeadR FiEhtrsnspomden S fidsétonbd wsthoud GMIhpﬁdu déhedRFID tag 36 is
opriate . receiver (not sho

4
ad%pé@LﬁOﬁOﬂgﬂ%%ﬁf wih ag?lgﬂfgwe@sv W%B % Srhawge%?ﬂé d)auitaplg RFID
tag‘ggg]&ég&nﬁe ana} s nmy. ﬁg ﬁﬁ@f Yoo R hERFIIPTa g?Hé&Pﬁb@?nclude a

as a j ustnent o ensor 18’ and requésting a
trassanqttlees4 16 WO 2008/ 002735 PCT/ US2007/ 069607 readi ng.

d communi.cati.o ath be suhstjtuted far )
t he PGP Culay e@%‘%ﬂ%é‘g ﬁ“ﬁ% WRHRORIFPriBESystgm 9§cnﬂay include
a pudrw@torf@&dlaf e RYnRY %ﬁuﬁ@am% e¢th PRiHspOidetd] %adhntYﬁl%élﬁi%r 50

utilizes a wirel ess IDtransmtter/recel ver
ha‘pag B widuk dnptal klenti@sation b@andwatmmiltxser BHIcbupled ﬂﬁ:mtb,taeldsat least
ar.e de

S receivyer ed with r ct to RFI

ong JerumEeeq e N bahe i e IR o REGRoknyauthe art as a
RFDERRrdSdor d%ﬁ%d@?} SARILAY Of 1E8HALE BB AALs Tﬂohﬁ@%eﬁﬁt@gaﬁs@onder

FIG 4, the _process nonitoring system9
50j andll deendlyRE’amrmjtmgemgnaﬁctb ulkd regnodearspomder 60 REachh transponder 50
may be disposed at a plurality of discrete locations to allow their respective transmitters
54 to transmit CMP information, which may include measured CMP data communicated
to the transmitter 54 by one or more remote sensor 18, to remote receiver 60. Each sensor
18 may be associated with a particular abrasive article, allowing CMP process data to be

determined at various remote locations in a CMP process. For example, transponders 50
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transponders 50, a renpte RFID transceiver 40, and
optionally, one or nore RFID tags (not shown in FIG
Wd 200800788 one exanple illustrated in FIG 4, PE&BEUS2007/069607
transmtter 54 may be part of a radio frequency
i dentification (RFID) CMP process monitoring system
90, including at |east one transponder 50 conprising
may bsavieved githaad positiensd wintar evithana pekishiteprsart nEFp
tion, and one or nore renote receiver 60 (e g.
CO&ﬂE@%%?e RFID tag reader/interrogator) for receiving
t he The agaee étl b of i RATBL taBccividral0ulses saiss fequblcy (RF)
may optionally include one or nore RFID tags 36
Sigale GaG Erad EOTRMAing eearant BN stavals fmr@medéara\lfmt of teangpgmders 50

rqugs%ntl (ﬁgﬁnpc@% %‘%ﬁﬁl % Q]tqg%Pfe @eone exg%{) grtf;i/‘é‘]g n_%@gf the HPySlcal

vatigblé bgng@ nidkduded. a@nd&killwhinahe dryinddrtehdidRataranbider 54 may
transponder 50, positioned within a CVP pad. The RFID
trapygpt e Rl sigpalabyoagh ¢ FapwRmHing drea (Rat RhewvF kiggereceiving antenna

(al ogﬁ(glsg?\&n)géb %r?elﬁgé haMle bgggwe&? g}%lﬁg%&%b@eﬁm D 20

l—lov\@vlata the bgplisatibh b8YS RmeEcCMBtpmd’esd mdeit@ingt syatasndd toer
n_one (gartl cul ar enbodi nent, the CVMP process

deﬁé‘rﬁmnﬁ EMIhgas {hickarssdos pagn 1sseay QB¢ cxamlg, ﬁ%ﬂcrlbg‘ﬁi beloy genef
o0 AERSH BV L R0 LR AR B S El e

CMRgrazng datd, sashsasiat grecesS&ngetpleda fdmmhbyelandz aﬂi adoeResdtion, a
25 one renote receiver 6Q in the formaof a

PHy p shericpheOmpegition) & eherHeAksonseniraiom ppd He le. ﬂéitﬁ@ltlon or
f
altérHEt?Jeﬁ?Q %s&rm%téﬁ?%gygﬁgog?{aﬁg@ 1n51§%1ﬁ%@1\@9 a

signals froma r ptiona
informaaton CMMhgadsdogdaioact iafdrinatioe rmt ehdt lil@nsponder 50.

Each transponder 50 may.be disposed at a plurality of
di s EAgh BNGEBAT SRSMPIYET i thet BréMé)sIH%?ﬁS? {renitoring System 90

ﬁrnc S bdSrsnatd é&%l\/Pﬁ %gct?dftéd ¥Rkt Q éﬂg%lg%miag\é\?ﬁg@r Bfmple

ude neasure communi cat
pad thaclsiesst tAeplubdithpf bmeviom thoae sereony suchenssloickik8s sdnsors, velocity
r enot e %ecel ver 60. _Each sensor 18 nmay be associ at ed

SCRPESHACECITTAUON SERSRFS: FBFAHAN AN iFRICE SCTSP So Ry TTMBSOTS,
the?ﬁlegcﬁ@%sdﬁéﬁstﬁ&e% dféﬁ{tﬁ% 'Be@@c@or@fRTBr? %‘Fﬁtr&t%ﬁﬁttt&s hemical

l'ocatrons In a rocess. For exanp transpon ers
cotnfositidr aﬂf@oﬁ@ﬁﬁlfaﬁﬁﬁ ¥8BoRCANd 182 (8T, 06960in cluded with the

ovided with and positioned on or wthin a polishing
tfag%mn%?f “CMP pad conditioner. The renote receiver 60

of tm@ bt 9411%199 MBEmit Br RMhS8SichRNP ﬁﬁfsﬂﬂﬁ%yas@sﬂeless

signals and reads torrespondi ng resonant RF signals
sighaldih repeesqitatrvalaf ttlya Iurbpetrt}almsapwrmﬂénsths Qensbr t& or aslerttalnstglt or

co%ﬁgln&gieﬂ)gﬁ%lféﬁﬁ %hﬁ%{%@& n the em‘tf)odtlrggnttorf el ggrgueon waherem the
sensor output 62 is analog, optional processing elements 53, for example, an analog to
digital converter signal conditioning element 52 may be used to convert the analog output
62 into a digital output 64 for further processing, storage in memory 58, or transmission
by transmitter 54 as detailed below. The transmitted CMP information embedded in
wireless signal 86 may thus represent an analog voltage, current, frequency, or resistance,
or alternatively a digital signal, for example, a numerical representation of measured data

(e.g., a temperature).
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vari abl e being neasured. One skilled in the art
understands that transmtter 54 may transmt the RF
wae@aab278hir ough a transmtting antenna (not shPUEPS1007/869607
receiving antenna (also not shown) coupled to renote
receiver 60 of transceiver 40. Wile the application

of the RFID CMP process nonitoring system90 to 10

det di ﬁlmtfﬁ@SP@Wféé)d)fﬁﬁ@raé’ﬂéh@§@dh%% sqyseqofipdeciriesd peyyer 56, which may
t
be %ryp%\%l ﬁp‘@é %{bé@? Lo { %W}oteq [ %u l}%edgeﬁﬂgg r%f %ﬁeét ki byl rpgw%& il

exA1B§l6, dn0L OBakWirRuit @ﬂ&’tmﬂﬂt@e%r eaingple, Sh@h:naﬁel -sppsledSBurce of
terrperat ure, a rot ational vel OClI ty an accel erati on, a

clegtacabpastramaydle cgnpbeitstyis-canagiiars d4l) tedndietraadesaibed in
| |
U.%.artgat.%lfpe. gpnﬁ.ﬁlgo. 3@@{6@;%@” 5m?érg%ﬁ{ﬂea%{té/n%a%wg&%g&?E}SS@rS Pat.

Nol. 106,941 Ohe LCNEhpattuitang épcpaient 4 ﬁfrﬁéﬂ’lﬁﬂéqu@ﬂcy e ebricRemple,
li ke. Each transponder 50 enployed. in the RFID CWP
125 Kéte 8518 e8 Ry in R IQ}/@PBW@GS GIiGHRY BreAnsHmashayRicEate at a
adant S I [
freé&éﬁ% o, 18 exat I ? §k§n %54569@ Wmﬁ}{ Tﬁ E%{,em n?a?il @tha{té){he need

to pfoblcﬁanmrmarépm{reraapplp it€ resdk d@itl‘i@ll powvretbom trynsmitter 54,
sensors, accel eration sensors, vibration sensors,

therpyissud pgs rrgducsd avcight and sige.ind Incyepse deviecbispl es,

Res

trans miaetrk?lgr S, C eﬁ‘:p %S%élﬁp%@{gf&yét@? Oéﬂ)lc%nce taPlthf OReratlng
withenisar e-baand pbher duplly, asrdycribed Iab@deu dedofrtiimatyngkill in the art will

tranSﬁfnder 50. The transm tter { transm.t or

recoghiat Hat ficdraonpondag I} way rodilnde ad%t?de OP§rateHgipE cgpyentional
i GRARSRELL GoRlohAF PSSR TESAN 50 Y A SANARSg o
trahs’n;li@s‘mmtdngﬁ Thatrisporddy 6dipnedtabhf intlndes anveandnna inot shown in the

.wherein the sensor output 62 is anal og, i ona
Fl%’f %%S,etj% P?f?énlé? éﬂ‘é‘l‘?f”él 15 él?e FrHREE) apisnne Cagﬁb Sﬁg%@snpgmg or
rec%iev%%agggﬁaq%Yﬁardﬁc?fre(ﬁle%&@é o?%'?ﬁb%o‘w%% DgkefhLTENT 52 May

to convert the analog output 62 into a
di gilt elhe ﬁﬂbcphﬂ16ﬁt4tlfeaemﬁterttalne¢e1\mr d0 esyi indpdss amage controller 80,

nor or transm ssi on transmtter 54 .
Susg& @aopa%?eéwr OFRErsPR ﬁ%lwt@ﬁ GMERPOF G RR g2 for storing and

@'Q%gj?ﬂﬁi 1ﬂfo%91a%ﬁ RlcE%8d ﬁ’oﬁﬂﬁE gﬁ@alﬁ?%f EBMEnitERT §RERbntroller 80

an anal og vol tage current, quency, or resi st ance,
magrfuﬂhetr@nqﬂ(by apluyalay df g[bdrabr Bllté@jfaabs (nboshoswgqokle as amouse,

uneric representation dat a
key AR moat r, tolgl?w 2?)?58)? 665%@@3 éﬁﬂﬁmﬁQ%éWO@ég@@%WSwm 90 to

ac&@?aﬂd&ﬂé&%@ﬁ{mmqnmﬁﬁé@b' y includes a source of
el ectrical power 56, which nay be a power supply, a

bat tlée gontoyllea 80 amytghvraaquntrebresmrsc esagifto @ltecthe OGP process.
Thgapnt&} é%s%rpléseer%(l%é nrcEJIq,B,t 0 tl"C ! 316}1‘?63 gagt{g{:iggra]g}l\slp Ie)aé Icllfa?écteristic

(e.g., changing to a new CMP pad, changlng a pad operating parameter such as rotational

speed or pad pressure, and the like), altering a CMP pad conditioner characteristic (e.g.,
changing to a new CMP pad conditioner, changing a CMP pad conditioner operating
parameter such as rotational speed or pad conditioner pressure, and the like), altering a
polishing slurry characteristic (e.g., changing to a new polishing slurry, or altering a

chemical characteristic of the slurry such as pH, composition, concentration, and the like),
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el ectrical power may be a tuned inductive-capacitance

(LG tank circuit as described in 5 U S. Pat. App.
wEadws/00735 2004/ 0113790, or a m crowave ant ennaPEBUS2007/069607

described in U S. Pat. No. 7,026,941. The LC tank

circuit may operate at a carrier frequency of, for

exanple, 125 KHz, as is common in RFID appllcatlons
altqring & MPopraess sharaeiaastivey- 2o sBARAIRE BHOCESS t¢mléfl!i@i@f?e yigagling a fault

4 0, tur

coﬁcgﬂmg?%{wwgg nge gr 1111?1‘6 \Qarf?\%zf dn(rﬁ gln ﬂgﬁg s% grEg tl’?’e 111?6 alﬁd%hn,l[]ﬁly .

to mggm dellstreet bh @ﬁém;ﬂ@MMPq)rMe@s inl’oﬁfﬂ@tﬁﬁg gyefenﬁmo 1110
thereby resulting in reduced weight and size, and

acqOosdaE A Y e aéémoeél qritodimens pkthe RECSREtinyantipn pil be examplary CMP

pr&g%qlg f dsﬁ%teg%é%g%cg% f'gaéolps%m%paﬁoﬁﬁ 021 \ggéfgfg ?(ﬁjz)gf it %111 be

un@di&ood that dihvamytesikis Inhayl bt fohishairising tht syst@a 0gRIG. es tTl&I
the transponder, 50 may readily be adapted to operate

illyspisg (MR prest ingtides 4 elieadf! Lo vaish aw&ilﬁ@?&m‘ Hi2 is mounted.
Thgﬁ ) 1 ASis B3l ryCaTth{equ Gaik ﬁ@enﬁ%& th%.tﬁg gﬁygured to rotate the

anC| ng si gna ransm ssion r

platdnar(spo aahe deshidd @é\&)ﬁlﬂfoﬁhbhyt rhmgd df(ieﬁb ta rse@mletmnare(m@&olunons per
shown in. the ?ures for exa in

migyte. RAhshing élﬁ%fb Qs sB1RicHio 4 iiréYf‘s%ﬁS?f{ﬂPlﬁgl Oéfwhlﬁlé éseﬁc\?PWé to
rot e%hegé@ es n@g&#@&'ﬁ& Eﬁﬁﬁl{ﬁ&%‘ 1‘??‘&dla v@ltﬂT}e\%}é Wﬁ) t‘ﬁnéih‘t&{‘ﬂﬁ as 1s

n on e renpte transce
indicutddigie] @6. rlembtemaonthe driveass8tbly Hijahayalse a)nﬁgured to move the
n1croprocessor or personal conputer, and associ ated

pokghvig feag 2 0 i argt @asirag manBcr @eesgwé% load 3gd @pload a wafer 107,
Wh'l&lf QRN %nd ﬁ%_lﬁ,lelﬂ Epacé b9 éd%%glghg 'h@'clld ¢4, %A cmp lllshlng slurry

transmtters. ontro urt er e oy
dispbmseall 08 1 podvidqeanatpositiontesifch el a(pm»hshlﬁgn shvr)y, 108 medy sapplied to
use k égoard,.a d nonitor, to allow a user of the
thqﬁﬁ¥$%ympa E BSSCINBH -t ori ng systen190 to access and

pr o?ﬁéxcenti ﬁg%oid QR Red i hg %@Mﬁfpﬁcgg%é{nitoring

generate a control response use “al'ter
syqiernd 68 smay fdherheclodmt €51P peeisqmmdﬁmnnmsyistnml declubing aitead 111

not linmted t lteri pad characteristic
attjedeg o %ﬁﬁﬁ@% byt padcanshioe Cwﬁ%!&cluéwgﬁgq%al tignpgiggpurface
coﬁ?ﬁglﬁ b GbRgL& 1@{1121%%5’[6@%?1 §Shak 'df%lﬂ(ﬁéﬁg W ﬁfecﬁﬁq texture

press and th i ke altering a
dessgndi to |obta:ar arco@mach eoméltwmng effect,on thehptﬂg;hmg ad 182 ndhe CMP

d .cond . .ch d
pag FudginiE Spisrhpise (LN (aBaiRna | SarCeRBaH e th

polk Ml pdoner pressure, and the like), altering a 30
pol1shing slurry characteristic (e.g., changing to a
nemﬂbohﬁahlhgmayb¢cqnmomdaiaénvmgmanbbﬁéﬁiwhkhinanis

co%th ; rGrrgial%eg (e: hg%id ﬂﬁaélsdlmlilrr r%/Ve 1t raggiﬁw tL-}b]@ %?t%:e—) pglten 101 as
is 18@55@@%9@174 Q@cﬁ)@@ﬁ Rlot & vk AthAd MR €9 $2 may be configured to

charactéristic (e.g., changing process tenperature
proiidmtat heay Bl If wglh any moneli tdqomed fogrymlding tlereppoypriatr @nditioning

efflé\c’%f The dil(’g grgs%h%bp f Cr%gys incﬁllgig a% fégstloinie( %thor?{]y%ictaﬂﬁ all iere%fric
motor, of any appropriate construction to impart the required functionality to the pad
conditioner 113. For instance, the drive assembly 112 may include any type of DC or AC
servo motor. Similarly, the drive assemblies 103 and 105 may be equipped with one or

more appropriate electric motors.
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Figure 5 illustrates an exenplary CWVP process

nmonitoring system 100 in accordance with additiona
weedpsdiatent s of the present invention. The exeP@l/ag3007/069607

CWP 5 process is illustrated as a process for

polishing a silicon wafer 107, but it wll be

understood that other materials may be polished using,

t he Tog §NRprtcess mmpnipringygstemn| 1100 dnglades @t oe gbrasiye article

conBENHESeA AL B ShaR P SR8, 198 dbomor
theddeh st 182:8€ flahmikes54 mat be $ndIqu&ilvgtH tﬁhe ab@sive il tfdi’teaxample, a
platen 101 at any desired revolution in a range of

CM% ped eqndatianer &3 Humaradn F&y ol de pevlepad commmmniateCMR
1nf§ﬁ+%%gl a3 %regr?(ﬂg gllc?e:écﬂlbc'erdg?g c %h;é?raﬁl IQﬂ 1|y ﬁ4g%ﬁe2€§§%ﬁ%zﬂ;2§%1pled

to,ta@d IiIE‘lllﬁiedtwmﬁRFaID |tMn§p0tnheIf51)$ 9§§tov¢rﬂntﬂl€ Pl Baeymilels54Hsf RFID
is indicated by 106. Furthernore, the drive assenbly

trangpon g, OgBay GISTHLATC MBI AR W@lesbéﬂ g- 34D stk chrbwdln& but

I
o SpAEY 98 AN URER S £ AR 8, REn B
redeblet 60\iwigchaad b Pdrt ofa Clvhbtp lahsdeiveg46 (dig. rayreante RF RFID tag
di spenser 108 is provi ded and positioned such that a

reaggy/ anm%@w& 4§rSP9WE(1J‘9 eyt by therenaie tragicriyay Hymay
an@Lﬁ% alrgﬁlo@est Wﬁ Z@ glli g?rﬁé( Q%Q%nﬁ n‘:rﬁg Qérﬁgt@ttrsdnsmltter 70 may

ustrate process nonitori
trasysit e midkl3s (mg RBrsignat 88, valicidmagn u(auFdema(dM@m'rdcdss oamtmj
system 72 including a head 111 attached to which is a
resemtsep@oa r@@ﬁ&@ft(rl%tn%lpwﬂ@lthwctr@dpw% Qondi ti oni ng

sur fag gfgmﬁ&ﬂm-ehé' cﬁ%d@'p LAYl @@I{stsch#)tasth wn in FIG. 5) may

material, such as dia havi ng a spec texture
be gasiidpdeditii oncdtadme oﬁpobﬂﬁmgm mmntdr GNP ga@édr&hﬂlomn 113 used

. the polishi ad 102. The CWP ondi.ti_o
in %? Riogess, Sl or oF FRoTh AdAiteRY rS?UrSBWe(POtl gwpdn Kl ctefor REample.
fon%é‘ @s%&reg)fr séllsjﬁnc tpﬁshﬁwrg‘ 9n ng% lﬁ%ma\%%i C{tqil?(lfé:djag' %ofﬁﬁéfnéﬁ% of the

nect e drive asse n turn,
CMB pmam rgmmtenhngcsyxtahdl()é ﬁmeertwaﬁrei&ﬁlqu@ﬂened nnnbedmtents at least

ons RS a8 e b b e o B P LG Inha<apthgiments,
pl@ﬁﬁ?@kﬁﬁ% fiik | 891%({1 g bedith )})0@1% %ggd 152 eddmple, cach

11°"wth an required for
RF3Ppapps loabted aoprdidetcomined radaﬁlf}msttlonﬁ'hmudd theq)admeuﬂnfeyence or at

112 i ngl.ude at | east one notor, typically an
Vm@W@égP%% gw éﬂogny appropriate construction to
| mpal{yitidagl Wia@?% bHAGH 'g@ﬁ‘@éré 5y do@ siid¥én ﬁaqu?’@? ma§zL12

condi ti oner For i nstance drlve assenb
adchaynalkycﬂrutiternanyely pperaidddevigr thACME shwiy 9ot(og. w1th CMP

ol SEaY HispHn i TORR A0 4t oI SoE erdeedRponshing pad
infORh AR, whitll i RORBHLAGY /3 b?gﬁl&l@%Q&Ne@ ©86Q1though FIG. 5 shows
a single remote receiver 60 positioned within the CMP pad conditioning system 72, this is
not intended to limit the scope of the invention, as one skilled in the art understands that
one or more remote receiver 60 may be positioned virtually anywhere within the CMP
process monitoring system 100 that remains in communication (for example, RFID

communication) with one or more transmitter 54, transponder 50 and/or RFID tag 36.
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The CMP process nonitoring system 100 i ncl udes at
| east one abrasive article conprising at |east one

W@ 8002738 in comuni cation with a transm tterPGHUSIONE069607
or both of the sensor 18 and transmtter 54 may be
included with the abrasive article, for exanple, a
CWP pad conditioner 113 as shown in FIG 5, to provide
and The faiA peagess rapptosing  &emrd 00 émﬁYafgrtberemludﬁsa gontrol unit 80,

r I t
wh@ci elg { ?%rﬁ?\é% §1§n% f’%g tg gle r%%%@eﬁbﬁlﬁ% ?u de§5 an(tit1112 ﬁ'gii,ljn one

embbAIREHE rm@@rbe&%nﬁgﬁrea h®Waeive (MBSifornTdtRASITOrh HRrtrdndmbfer 54. In
RFID transponder 50 may transmit or conmunicate a

ongpxeEpay qbogimeytnokshgia|in §EG. 3.rk¢ epmitipgunip§P inchygles a remote
recglv@r k& gn& 9 ollepg@r gi‘fév‘? S @e%&%e%i&%ﬁ&ﬁs%%?e@ﬁ%@é 4? 4The
y ‘sehsor
coﬁﬁﬂhnﬁfSOana[yea[Tm Eae <tcrnaeae@tovtﬁé CAOP (lRrr§.supply eligptneseREOﬂBI dixpense
ag 10 reader/interrogator) as shown in FIG 4.
CMDslugd®Py, the rendte transceiver 40 may include a
re
SRSl 5 B RO ! A TELE wi
apogratk c&&muvﬁvaﬁhnmywoﬂks | sudie agcbM qamoctess, woeltdsaletworks and
response, to a receiver gnot shown) w_thin transponder

the:sl@(e (Eor %F@c%ﬁ%%%}] tl%lt %ﬁ@ydpcl\%q BSu@nErPbyf as is provided in
comentiGhat dl\@?%@&ﬁé"{&l dg)ﬁr | Gel jﬂrfgg% ﬁol@?%ol\@ld?gz Xﬂdt fQS to

one or nore
thecdrngi alssomtidics 103 llﬂ)s add lllm, raslﬁMEquy ac esadm@reethe moroment of the

addi tjonal sensors.(not. shown in exanpl e,
pokigyingeheag 184 sthe goldshingepadnd G2 atnﬁéh&mdt (toé‘Fi§1°n§fn]dl3t Hee|qoRigo!
St 25, 2194 85 SRMARER) Ay B, DA oo

anc opdeai [premahsmittat sigaalstbrms; ne inskrlie th@gar%pdn&ilm drvededemblies to
wi th the palishing pa n.so enbodi nents, a 20
OpﬁﬁtfraéFhetrﬁq@fedﬁma@oy%l@gdr}?aya%%atb}naﬁae%ﬁ on or within

poI IS B PRI thel Bhtr&i gﬁ@éﬁ‘n? $8Con 3G tha&eRR VP

| ocat ed at pre-déterm ne posi t| ons around the
infpaniatmnrtrammh&redmc e rerooteatadew 6 by) trsnmimpibrrﬁaﬁl ol RIFiDntrgdsponder 50,

6,05 i onol, 1Bl ge, 36 o1 Lianspgnders 0.
prc{ﬁ|e§se({a@a%drﬂrﬁ{1ﬁﬁc§€d ) t‘% 'tﬁﬁgm%ﬁ ?kb 134 ﬁlegllﬁso? hy rsrtareél- Q‘%/IP %ad data,

g CWP 25 polishing slurry di spenser
stoRfdl CMiPamd36nditignaralataaimd giedide dhp OIMB hlfmgnap)l@d rnay be wirelessly

i nformpati on, which be re tely rea renot e
trap BB B Y EBles R SBUEE & VBT Gutiem S 0d) £ s S aploethe
prévidil g"d’e@cr@&dﬁ&sﬂj §y§t%ﬁfj oWnta? e tttaﬁﬁn% uBﬂ wfiféﬁ‘é'letc't&rél 6‘1gopt1cal
syst his is not ended [TmT the scope of
trat$mais$iow eighaldid ] aashoneinsKid. Sedin pmlthlar anbodamdets,sthandtgrol unit

t hat ne O re.renote receiver 6 osi ti
S0 T <y HREFS GITErY b AfhroER 1 e dgdTionsl taRier
mgﬂ@lnl' MQtdhAth 18RditiBAhg keAEh 73 d'u'fin% BPERHIbIE af faRhitter signal
for exanple, RFID communt cat | on) one or nore
124 nmmsmludeeﬁorCMpreswa@m oeisiBIC 15ﬂ>r1alad¢mtraﬂ?sﬁh@:d fBigm3Be or more
ad(_iitzlg'nal transmitters 130 within the CMP pad conditioning system 72.
The ability to receive and process the transmitter signal 131 may be implemented
in the form of a corresponding sub unit, a separate control device, such as a personal

computer (PC), programmable logic controller (PLC), and the like, or as part of a facility

management system. Data communication to combine the conventional process control
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WD 2008/ 002735 PCT/ US2007/ 069607 The CWMP process

nmoni toring system 100 may further include a control
wa@iR008/08035 whi ch is operatively connected to theCTUB2087/069607

assenblies 103, 105 and 112, and, in one enbodi nent,

may be configured to receive CVP information fromthe

transmtter 54. In one exenplary enbodi nent not shown

funcory with the trapemétisiean! Rasessige maydienheaned hethsebow
0 a tr.ol | |
o BB s O SO S R PR R s
shd&6n ﬁ‘iaE/IcaISSt@ d@@b&wmﬂe@ heews mdidae teMPoptidhally, thelpighys may be
di spenser 108 to dispense CMP slurry 109. The control
trammtte@er sREYMppchiad & botBidiegivas. sub units that may

oo DUREHEontidlbo BRI ERIE AbES ARTHOIEE LSRR 197 O ifer 107
malyfte 1badee onfoothe pokishamciesadtliog, whioh mly hane beeﬁl&p@mprlately positioned
include a sub control unit as is provided

to gepive Hhei wHar | Gumdspayams ta e a?sb%m pagt H%y I%)?w ichiee noted that

R LTSN ERL 7P 804 R 2 AL i vacum
and/opgabenmt the pbleshimpiesenod of fik e walot 1($Z‘|ana1go Ipaaddewépemﬁed
the polishing pad 102 and the pad conditioner 113
hol(eiocilﬂwrbforcescilgw&t%e efefive mwarb&twm theayafce pP eawhihe @ﬁyshmg pad
uitable signal form including electrically 15 and
optically transmtted signal forns, to instruct the
c or Tas parnalisfgnetiony ecquiseé fid preserlyopeepiag aheEpcﬂishﬁlgelead 104 may
equired rotational and/or translational speeds.

alse RE ceniisdiyine comipol gpts 8P ol he ﬁhuffyéepm;}o%élaé’d’ﬁ’f%@?egdfm
exérrﬁ lg %%%g&w unitrgfoofo Pblglrfhé 13%2?%@ higd 1stcﬁstﬁbﬁt%39 foss the

transnitte transponder 5
polidhiighpadal02i upoh wotetimg the pdaen 1@l anbhtee EdkShinyf loaadd 04 o'fﬁhemg'ntrol

el TR £ 20, B SCoRB el ST CELAE e
a sq, eﬁ‘e&wg?a&l‘?i et eRAdn leeg\ghiteir ?Wﬁndjtﬁg @ohm%%‘la{atelt de2 dtg gghleve a

Informati on may be w rel ess tran
desiredetaesal satgnahicB epenidngn ﬂlevmhaﬂllcmslstlsyfftthﬁwvsﬁec h0Ashe

conipe i BREErTt e HCAGOUR o LIk FISCHTS o gt FOsed the

do&h?&%@aﬁﬁie‘&%%ﬂ&!@ﬁ*eril@ﬂ ﬁﬁth%hﬁéé’n in FIG 5. 1In

parti cul'ar enbodi ments e control unit 25 80 may
f ur Phier tomdaoniurigg thedalishing oétheevatend] 4 dxee@ﬂPqiad lcemditioner 113

addltlonal tran tte 124 fr mth
maﬁf}& DI {1 RPHECt an? h&t&?ﬂ?@ 0Gderaren ﬁhe e bt the
it r |
polliRfIEMd 1021 1) t%??%?. shéfedy | ity Eé’%t%t%%?ézl"%@?}%{@“ the
poldiig pasinE]2, wharesniferterspk3 tewontioluitid) @vAdpathe control signal
onditioni tem 72. The b|||t to rec
12@%@]&5@ B R AR @t Drghar craireg Siariel frsiinls gintained

dusf {13 ctoﬁﬁtlgﬁ’ﬁlgbﬁfce% QN JRERE @q'tﬁ@sté%:lpo%b ohﬁn\%?ﬁf B0%and the
control device, such as a ersona conpute

comhngnagmlu&lce of d@l roerglgrtrl 8 ﬂoea gieh @ype erptlirtyh 09, b Kegtiamal force

art . of
acts andf requires a spec%cc al’n01X1t of motor torque to maintain the specified constant

rotational speed.
In one exemplary use of a CMP pad conditioning system 72, a CMP pad 102,
which may include an optional RFID tag 36, is positioned proximate at least one sensor 18

provided with the CMP pad conditioner 113, thereby providing CMP information to a
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managenent system Data communi cation to conbine the

conventional process control -22 WO 2008/ 002735
wEANBEZED7/ 069607 functions with the transm PCBEUS2007/069607

signal processing nmay be obtai ned by the above

conmuni cations networks. It will be understood by one

skilled in the art that signals shown in FIG 5 by

trapwuicedbpigsilcd vitvige prditeeitonendt3. B @M?anfoyrmatlmls
traﬁén?lgtg{i %% %}{sngl‘?tﬁjgrél{ %n S{Eh]ottegl%g?lg AN 0‘? %ﬁﬁlﬁ%@d ?005 controller

e.gMedtittod thi G0 S Sfﬁdneﬁﬂlslﬁ)(ﬂ offdMP Wb Bhatibd Arorrehe thﬁlsinﬂ&!ﬂ Sd to the
onto the polishing head 104, which 2{ have heen

reragiB FesSPiCR D MRy e Srhicwiskly clegiriea osppdcal Hanspasyen, Do7s gievn in
Flﬁggyyetlé]glytb lt&ﬂﬁmﬂ?h ﬁ%gﬁﬁ?)r&lggo {r&mﬁﬁﬁbl tganggoﬂgi%} ?@to

|ng yprcally conprise
realdblthﬁlﬁdrﬂotgytoﬁﬁo @ﬁﬁllﬂeleﬁﬁﬁgﬁal 18] YiMB infathttion redyddcofurt@sStemsmitted
to the polishing head 104 to fix the wafer 107 and to
wikgestly doonyrapnie racrivgr adtarremgobivihe. oF br clegiricabor apsical
fxgr 107 and the
Ua£§+@&#ﬁ%ﬂgg:%afgghm$ﬁgm%§’P%ﬁgqfunctlons required for

pr ot kyntepenattiongayt fedciad a sditrd ré@padse hﬁé tﬂaﬂstmt alréypom used
controlled by the control unit 80. The slurry s

to 3l¢as ﬂ%FaS}M@epraeftSa Hie@ntrplorignals khp 182, 18y matrebm%% P%}ﬁ g2, 123
rnag%e &1961?%@&% sﬁlli’tFBdSLL H{% Yorjeggri}élgaé RFng st 'ap Hés%ﬂbed herein, or

Cross upon r tatln
rnapl‘tﬂtvﬁl’e frﬁ)ﬂsnaneki [)2 elecmlcalsjmopgcdi ealtlc 1 08c cd’rhﬁalﬁ:@spbnmlmay include,
ghal.s. 121 and, 122 supplied to the drive assenblies
butll@ 510%@1%@ altEEmecE Mranay, Chﬁ’ﬁ‘ﬁteé‘ﬁtﬂ“e@tg changigctors sy CMP pad,

chzﬁ% ) Sém\f TR &fﬁ% d}%ﬁa&ff@&rbuhb g5 tf(‘)g ]S?Ze(g&dpa'iniga\‘:r;%slsure and the like),

to achieve a red re rate,
altmmCNﬁnﬁnﬁ&ndmohhecIIaMremﬁe(d &1 ¢haagiap té hacwaiMP pid7,
t constructiQn ang rent status of the polishing
%QHOI!FG’ZC hapgige ¢ §‘P‘l§£‘i“§ﬁei GEera%%Par?rI‘i%teQch&\?\/ﬁomuonal speed
or pRI FHARRRH fet EJ%%W%LK%E oHQfng PROLEPE: g on Sy tee-
chpmihgetoradiet wrishingkBirryyay alberinigraoahghitical nharacandtiaof thmi dlirry such
t he lishing pad 102 to, re he sur e of th
as Bl oo l%&ogwtraw £hd &he 3%35 {EHE 1E¥P°ﬁ5a‘fh6@0ter15tlc
(e. %E%@%g@%e@g teﬁ}i%%m@ci%rﬁ%o% H%a lp%ﬂdﬁtHnn Qen%qnél-&?e Or more

erein, for ex unit 80 provides the
wm&nmﬁnnhhspgmakozs 123 such that a substantial ly
con tant. speed, for |l e, a rotational gpeed

AR xXgYp} aﬁgemﬁ B MGHPIRY S5PEsE &R CBBEH&HHW&Q““ of
a CQ\VIPtrﬁh%hﬁfe%BHl% Ao ﬂehd%e@ﬁj éa?ﬂBlrart‘@thE ?péligt%s and cbhfols the force

conditioning surface of the nmenbe , for a given
appliqdgo dfc @inditioperl 08 herathie rcpncﬂltlom@tlln hotipeisc.acissoanaly placed ina
tor tor

paﬁ&%é&fﬂnﬁpégse < T’Plét(%]%ﬁc”:’]t‘gg}llj {z]v ?%Pﬁl LS cléaag%cg u'Fhet Ig)arf;m ng locatlon could
include a spring with a known force constant that the conditioner could compress when in
the parking location. The inductive sensor could be used to measure the force constant of
the spring by monitoring the height of the conditioner above a conductive metallic surface
at two different force levels. If the force is controlled by air pressure, for example, the
change in air pressure could be calibrated to a change in force as a function of pressure.

It is apparent to those skilled in the art from the above description that various

modifications can be made without departing from the scope and principles of this

4.



30 I n one exenplary use of a CWVP pad conditioning
system 72, a CWP pad 102, which may include an

W pisomIBs RFI D tag 36, is positioned proxi mt ePEl/USBa%069607
one sensor 18 provided wth the CWP pad conditioner
113, thereby providing CWP information to a -23 WO

~ 2008/ 002735 PCT/ US2007/ 069607 transmtter 54 provided

invgntien. Ré itsheuld dedindersioed thed this yent@wrs inaf terbeamidply lingited to the

ill&s{rgtri]\§en&£l£oecgmgl¥ts g&%&m&%ﬁ{abé‘f'e] 0 Parfou %%Bgm{eﬁ seqlf\fﬁer in@Qntion
and conmunicated to a controller, ~e.g. control ‘unit

haedbec Idasteibes s Theke@hd GWRr embedifhis@ifc Withil th€1scope of the following
transmitter 54 to the renote receiver 60 may be

clajfghi eved by el ectrical or optical transmssion, or as
shown in 5 FIG 5, wirelessly by transmtting the CW
information from RFI D transponder 50 to reader
interrogator 60 as wireless signal 86. CWP information
may be further transmtted wrelessly fromrenote
receiver 60 to control unit 80, or by electrical or
optical transmssion as indicated by transmtter
signal 131. The control unit 80 nay generate a contro
response and transmt a response used 10 to alter the
CWP process via control signals 121, 122, 123. Contro
signals 121, 122, 123 nmay be wirelessly transmtted
usi ng, for exanple, a RFID system as descri bed herein,
or may be wire-transmtted by electrical or optica
cable. The control response may include, but is not
limted to, altering a CVMP pad characteristic (e.qg.
changing to a new CVP pad, changing a pad operating
par anmet er such as rotational speed or pad pressure,
and the like), 15 altering a CVMP pad conditioner
characteristic (e.g., changing to a new CWP pad
condi tioner, changing a CVP pad conditioner operating
par anmet er such as rotational speed or pad conditioner
pressure, and the like), altering a polishing slurry
characteristic (e.g., changing to a new polishing
slurry, or altering a chenmi cal characteristic of the
slurry such as pH, conposition, concentration, and
the like), altering a CMP process characteristic 20
(e.g., changing process tenperature, signaling a fault
condition, renmoving one or nore wafers fromthe
process). |In another exenplary enbodi ment, an
i nductive sensor in the conditioning armof a CW
machi ne coul d al so be used to calibrate the apparatus
that controls the force applied to the conditioner.
When the conditioner in not in use, it is normally
placed in a 25 parking location that is out of the way
when pads are changed. The parking | ocation could
include a spring with a known force constant that the
condi ti oner could conpress when in the parking
| ocation. The inductive sensor could be used to
nmeasure the force constant of
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the spring by nonitoring the height of the conditioner
above a conductive netallic surface at two different
wo orosmol7evel s. If the force is controlled by aP€T/US2007/069607
pressure, for exanple, the 30 change in air pressure
could be calibrated to a change in force as a function
of pressure. It is apparent to those skilled in the
Weelgint:r om t he above description that various
nodi fi cati ons can be nmade w t hout departing fromthe
scope and principles of this -24 WO 2008/ 002735
1. PCT/AdSRATVQ0880,conphépigt i on, and it should be
understood that this invention is not to be unduly
| i neselptiags having enppgist majer v fassbodi ments set forth

her [ .
nav i Ban VG el 8y STROAAIREH Soribn SERULRY BBl b Mg or
suradelti N t he scope of the follow ng clains. -25 WO
2008/ 002735 PCT/ US2007/ 069607 We claim 1.
abr 440epES Brtpreyiding (AP inferpajionaposilioast BHOBIIHY rh@gﬂubstrate and
OPPQ%‘ah&nH%& ?5ﬁ11§6‘i{efd%9(%ama% RO {rgt%l ?6 Ui fA) IF?IT is adapted
overlaying at least "a portion o east one O e
to tr@jsafit ths MR GEsimaioneanserhote r@cremer.dl ng CVP information
positioned proxi mte the substrate; and a transmtter
positi oned proxi mte the substrate, wherein the
. tr a%g'a%}agrve aﬁlc%j@fpctleﬁgl 1 t\x%etré'lﬂﬂrcé%giadlts gg‘r pltfﬁ/\l? CMP information
i nfor ion o a renote’recei ver e abrasive
is @tdcted! feorobne baiorelof aikidiDetap, £ REIDregnsadearand ade¢nsdir.ng
CWP information is selected fromone or nore of a
RFID tag, a RFID tag reader, and a sensor. 3. The
3. abr ggj \c’lg‘r ?1% b icf & claﬁhlai rth?e elﬂ“h%' s%h%rtiﬁfele%?éasf%m lofe or more of
sel ecte romone or nore o the group consisting
theodroap tdriscking o€ a gaclawess scasored odbtiyy sapeDin a@bleration sensor, a
acceleratloEEsensor a Vvibration sensor, a force

DEAHEENSOL, hIOBEIFAEO SR AESTIIC SPTF dp STTBRGH B SRS & DY spor @
chSRREomfdsitidRSPAsHR and Lctal QhcSRPRBh scifl @ chem cal

concentrati on sensor. e abrasive article of claim
3, wherein the sensor is an eddy current thickness 20

sen apted.to e .a CVP pad thicknes

4. abr 3@1? @Eraéw @mCle %ﬁefﬂé r‘ffhfrelwrw@vwrew ?dr%é(rPélFFFPtttE‘rCEneSS
smﬁ%rﬁ%%&ﬂﬂ&ﬂﬁﬁ urk 9 AP 5@ﬂ§88ﬁgﬁr for a RFID system

and erein the renote receiver is a reader for the

RFI D
5. The abrasive article of claim 1, wherein the transmitter is a component in a

transponder for a RFID system, and wherein the remote receiver is a reader for the RFID

System.

6. The abrasive article of claim 5, wherein one or both of the transponder and the
reader further comprises one or more of the group consisting of a demodulator circuit, a
resonator circuit, a transmitter, a receiver, a processor, a controller, a memory, an analog

to digital converter, a digital to analog converter, an antenna, and a power source.

7. The abrasive article of claim 1, wherein the CMP information is selected from one

or more of CMP pad conditioner data, CMP pad data, and measured CMP process data

6-
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system 25 6. The abrasive article of claimb5, wherein
one or both of the transponder and the reader further
W@ oimpH0ses one or nore of the group consi sti ngPOTf/US2007/069607
denodul ator circuit, a resonator circuit, a
transmtter, a receiver, a processor, a controller, a
~menory, an analog to digital converter, a digital to
inchyhnpenceriveicod g velpsitariceslprationfarcy, prewere. yibugtioa, thagkness,
Th r asi v rticl f claim.l, i:n .
el BTG RIS Bplupufio safhe i duso MGGy bR hEip o cve
prézesidi tioner data, CWP pad data, and neasured CWP
process data -26 WD 2008/ 002735 PCT/ US2007/ 069607
i ncluding one or nore of a velocity, acceleration,
8. for Gﬁlﬁ a&ragi%? Ylifie ¥ (ﬁ){lﬁlt’}' %eré'ﬁ 'aﬁllégs‘? %ﬁ? of {h% m{’ %‘é{ij C&nditioner
pH, ‘chem cal compositi on, and chem car Cconcent rat I on
dataeas thcedMiPrpad dabRs sgle@cefsm the SrouphendfimgsiNneanardctiging data,
of claim?7, wherein at | east one of the CWP pad
coppeiien drierirackiag datngualiie depmndddsteratdita. s sel ect ed
fromthe group consisting of manufacturing data,
conposition data, tracking data, quality data, and
9. hi sthhe ybaitva artRle dihgaiabr, dsitvd camptising adfioutkiag pod provided in at
further conprising a nounting port provided in at 10
leapteapetof ghfemaior pHECRRj or surfaces. 10. The abrasive
article of claim9, wherein the nounting port includes
an orifice extending between both major surfaces. 15
1011. Thhebabivaarticte @ff dlaiol ® wiferah dienmSyuntingrpohancludes an orifice
conprising a bearing proximte the nounting port,
exiGRERS PRIVERB DABAPUALSU R Cedapt ed to pernit rotation of
the pad conditioner about the transmtter. 12. A CWP
pad conditioner, conprising: 20 a base; abrasive
11mat @ht abragive nttayd ofcl@n 9, dasticraop@risinga behringdygrokmsae the
and a neans for comunicating CVMP information to a . .
MQuaHRg BOTLOKIATIB ARC BrgEing igepied (9 BRIHEROE R T Higspad copditioner
ab P 12008 sA04A35 PCT/ US2007/ 069607 13. A CMP process
nonitoring system conpri sing:

12. A CMP pad conditioner, comprising:
a base;
abrasive material overlaying at least a portion of the base; and
a means for communicating CMP information to a remote location, positioned

proximate the base.
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at | east one abrasive article including a substrate
havi ng opposite major surfaces and an abrasive
wori0s/002Bs over | ayi ng at | east a portion of at PEHEE200ME69607
of the major surfaces; at |east one sensor positioned
proxi mte the at | east one abrasive article, wherein
5 each sensor is adapted to determ ne CVP information;
13a t PanIA nroesss mogiteriog aestqsn.eRMPESIELt he abr asi ve

tr anE i ol SPERUERERIC A Mkl L SEVIEY oL Pl Mifaces

and@ il amsweaﬁter@n@verﬂeyeﬂg\ae [caktemiron 60dnlEREorid EMBdinhjoR kurfaces;
adapted to receive the transmtted CM informtion.

10 auleastippe sgpspepasifoned pranimate thihatlegshorgrbrayype article, wherein
ast one of CMP pad
ea%ﬁ%ﬁ%??%%%ﬁ“ﬁa??? %ﬁ@gggﬁﬁ?anﬁmgﬁa nmeasured CMP

pr oaesasrdfcAposifoncdpeodmatcant abragih@niclkdn com@n@ioatiad with the
| east one of the CWP pad conditioner data and 15 the

SCISfA> VHISER IR e ragpittes FSeacdtae@dftQ s CyHomforastenstidng of
qu aH{ %Qgt ghiz P&e%f 10t %: %Hﬂgé trhﬁ)ﬁll gglr %ﬁgﬁeﬁ% c@gfegl‘?et Bansmitted

a, and ory system o
CmmPaﬁBmﬂﬁumfurther conprising a controller adapted to
process the CWM information and provide a contro

response sel ected fromthe group consisting of 20

14.al t GWE aﬂﬁ'q C\Dﬁgr ttﬁé' Cﬁ/ﬁi ﬁ]:forﬂlahgﬁ %le%te% n?@fjleast one

con arac erls tering a pol i'sh

of EMRI pe;d c:dmartmbleaiatatGMP padil dataj drgrmeguad VAP @rmess&ta.
characteristic. 17. The system of claim 13, wherein
the sensor, the transmtter, and the receiver

ls.i gf‘ﬁ*hﬁ $§stén bRl ﬂ?flﬂ S BinYat le\%ﬁ e olr &R ¢ 01 é%ﬁ%%ﬁ&ﬂlogé data and

e" system of claim 17, erein the r
thef CRIPUed aiptal de ptledtedcidinahe gyosp enms‘islmtglmelmanofm’pmngmtaat

| east one of | at or CIFCUIt a
CORBABIERN Gittdylr Eﬁng@@ta qlw 3@6@3&?8 ey dth t, an anal og

to digital converter, a digital to analog converter, a

nmenory, a controIIer, an antenna, and a power source.
1630 19esﬂh@msﬁshenﬂoﬁhahahmnmﬁﬁhmmBMEMnHeanhp&émspmméSthe

lected. fromthe group consistin hi ckness
N H‘szIFna“éPn\i‘@H] BEYF L el resa?flsaéeg?tsa? poe SEespnsisting of
altéﬁ# SNt aiﬁﬂﬁpdrcter@tlé QAtefing a &N@@%ﬁ{t%@? gl%racterlstlc, altering a

/069607 sensor, a pressure sensor, a
CME pplesharigislerg elnrfrmterlsmcpzi-lhd%wﬂng a GME Ipmnessadharacteristic.
conposition sensor, a chem cal concentration sensor,
and a RFID tag reader.

17. The system of claim 13, wherein the sensor, the transmitter, and the receiver

comprise a radio frequency identification system.

18. The system of claim 17, wherein the radio frequency identification system further
comprises at least one of a RFID tag, a modulator circuit, a demodulator circuit, a
resonator circuit, an analog to digital converter, a digital to analog converter, a memory, a

controller, an antenna, and a power source.

19.  The system of claim 13, wherein each sensor is selected from the group consisting

of a thickness sensor, a velocity sensor, an acceleration sensor, a vibration sensor, a force

8-
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20. A nethod for conditioning a CMP pad, conprising: 5

(i) providing a CVMP pad conditioner, the pad
wa@omdiood7aher i ncluding: (a) a base havi ng oppPG&T/U82007/069607

maj or surfaces, (b) an abrasive material overlaying at

| east a portion of at |east one of the major

surfaces, and (c) at |east one sensor positioned .
SCIIP i DRSS CtSRRSObisteMPoFEre pinsea & Hswenswr a chamicel cagwpsigan

e ] i,.nfor [ S iitioning a CWP
s O SRl P it b S EBL B D a P O
providing CMP information to the sensor; and (iii)
based on the CWVP informati on, generating a pad

20condi MFAf Ay copfitioaing ar@dBandecosasiged from the group
ST e o R L B8 B AR B B bl

altering a Ioner ’c
al tering(® akide hpoingsbpordtehdjor sarfabar act eristic, or
altering a CWP process . characteristic. -29
an abrasive material overlaying at least a portion of at least one of the
major surfaces, and
(c) at least one sensor positioned proximate the base, wherein each sensor
is adapted to determine CMP information;
(i)  positioning a CMP pad proximate the at least one sensor, thereby providing
CMP information to the sensor; and
(iii))  based on the CMP information, generating a pad conditioning control
response selected from the group consisting of altering a CMP pad
characteristic, altering a CMP pad conditioner characteristic, altering a

CMP polishing slurry characteristic, or altering a CMP process

characteristic.
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