WD 2005/ 072332 PCT/ US2005/ 002314 CHEM CAL MECHANI CAL
PLANARI ZATI ON PROCESS CONTROL UTI LI ZI NG | N-SI TU

wa@eNBbT3@NI NG PROCESS Cr oss- Ref erence to Rel ap@rius2005/002314

10

15

20

25

30

35

Application 5 This application clainms the benefit of

US Pefy c%é‘ hifeRANT 2T L AQARTBATEGR PRESCESS CONTROL
Januar y 47IN@GRIIE® CONBITITNENG PREFOLSS

|nvent|on re ates to chem cal mechanical planarization

?WP_ sularly, to the analysis of

er’ fue%?gwf%%&gm%ﬁgA@g&%?tlon| process for

cont r dlhis apgli¢ation plagmesthe b%ﬁmﬂﬁqﬁ'@w@ndn@%ﬁ@ﬂﬂndﬂ%g

e e t kground of the Invention The

@gggﬂggfq é%&ﬁ&g?Pfﬁ@gntlnues to rely upon advances

|n sem conductor 15 manufacturing technology to
alize er-functioning devices while inproving
(’f"c%g‘fgﬂ;bl lity and cost. For many applications,

t he namgfpagentrievenfioseies dedients| nsclroivpl ganarizativd (CMP) and,

t ff t f
CRPECeEBHE et s bt SRR em G bsP RGPS o
GebatrblliMg tie plnbfizgidh brdcessasd prapidinglendpsnttderction.

requi renents for device performance and cost becone
nore demandi ng, realizing a successful manufacturing

ngﬂ%ggﬁ§§ rBRapp&ESipore difficult. Indeed, as the
of circuit integration increases, nore |ayers

are r ddwiclestonies HAUSITY GPFHEHCUBSHY PRRA AVRRGER I SRR
V\ﬁglﬁffactfll;g% té@lﬁoﬁgy k1R hhbenidtRn e Vit s WilleRMPRIvVEIFEheir

assocl at surface non-planarity, inpacting both
yueaabjlﬂamdd c ot pF?reMlUran@lF?@@OﬂS thp eefactBisof sichdsuicerys pomplex,

%aﬁh’caﬁg]%cc% %fﬁ*gtl\%t rﬁﬂﬁtﬁ&c&glﬁg 8%0%65@@%J Wik ohQurfefBY RainBhing

surface to bet ween the formati on
061 1mm1dgayamct qslitysb Hiffilt © ptcamatishe i Axfhp tapisemengs for pryice

Slﬁgﬁc%gurld Sé(tr ’ gctolee?nggg Iie%a%dln ﬂe?l zgﬂéﬁ %c&e@sfﬁl 1?1%?1250%@1{;

éne car e nust uring t
pb@&asbaﬁhmsnmﬁrmﬁhﬂk since a significant anount of

i or PS5 S R o7 PEGR &1 ot SR BB i o e

etRGbd GFinahEdilicdni startip water. tTheasd dfendliipla |lay81@ results in problems
pl anari zatjon_p rocesggls per

daseuedith gurface gorsp %ﬂ%lamfﬂaggghg%%ﬂd %’clh rfa%ﬁ%

PLRABAS baddf tROmoSVRcid B cv@b Viesh 1B8ayds pilaédionredoring a planar
techni que for glanar|2|ng Tgcﬁ]:/:%fer surfac CwP

.w@wt@sth% Walen 8gwesn He fufp P& F ISt 0 a /
PelihsRER /pr?stPlllr?g” tid 2l RafeP QRBMAS BerOrRlitdeickE BEb de arate

present the silicon wafer "face down" against t
r otrapdnpes-3BXtReNg aokd mpst bg@kemdtk;@qg,tlgﬁ p],a@arga‘gﬁq. Wocess since a

283@‘7\%% g%&gﬁ@hr @gfg%gl;age 5 Bée‘ﬁ%\@st‘ﬁ irPinshs IR HoGRd WM& from

a uniform silicon slab into a comphcated electl onic circuit by the time the final
planarization process is performed.

Within the past decade or so, a process known as chemical mechanical
planarization (CMP) has evolved as a preferred technique for planarizing a wafer
surface. CMP involves the use of a polishing pad affixed to a polishing table, with a
separate holder used to present the silicon wafer “face down” against the rotating

polishing pad. A polishing slurry containing both abrading particulates and chemical
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the polishing pad surface and evacuate the dislodged debris through the apertured surface

by applying a vacuum force through the conditioning disk. The debris, as it is being



3 WO 2005/ 072332 PCT/ US2005/ 002314 created during the
pol i shing process, is therefore pulled through the

we@oemdiorazsni ng di sk and evacuated into an anal PGI/5S2005/002314

10

15

20

25

30

system Various flushing agents (either ultra-pure

Weth@fed dﬁluﬁg/\!he%h@nﬂghﬁmees, W théteRrddsilled iibidh @SN disk

may be introduced throu the, canditionin par at us

orfing cyasBatpd infosHy Hglypia gyssam - Herdous Hugdng agents g@lfthﬁ%ulaé*sweéw’fer

r @EBYAlor 2 1IRGAGRES: ¢ aﬁ%la‘?¥§é§1§i§ﬂﬁ %a?%@ 'iﬁtﬁ)d(l&ldstﬁ’ro[@f @ ed

to hereinafter as "effluent” directed "into

arcoadmmygmppmats optprtheipelishing md JuBCs/Qrap BTl dn the debrisgpigoval
el Tl1@ e@&%m)%é Eélﬂﬁ f1sd Ig?erreﬁ P@l?érélha{-‘ftep EQ‘FE%ﬁén?ﬁ iQhen directed

ﬁ%se materi al's per aps in terns

Cc Gnio@n enalyjeo thabfanelgtchming de@netmmatqrml%prtmvn rileer ¢T8wenit éor

t he |

oo AT BraPARE i b ol b ik of4R LokRbtraion pEach

t mamq)ommh't tTlnmmﬁrgrr&;ielt Bithenvibbbagk itd the polisbig stuoryk@livery apparatus,

cantr the ion C one. i.nstance

© B P e PosROR ot Rl Bt PR ESRiidrhe S S Rh P Bl asea 0
namn@@tmﬂﬁemw&ﬂumqﬂu%$ the material renoval rate as a
function of, the red.co

tratli
mat er i &t SOCHANFRFS el OlfTﬁEOIé’%g i ratheﬁﬂ?nagaagwmpgocwsfmay be

t NBePRMhdEfYIIA mEenseshsal fa@sfhs@ffuncﬁl@ﬂ df thee @{Haﬂ@ecpdfdm@ﬁﬁtlon of
effluent is | ower than dﬁSlred the contr ol naI fed
ba@roysgnaerealn Zafyaed B efurm o cenylodt eg@lﬁav f rgcqption of
b%oH@ﬁ%lﬁ%m@Q&sb‘ striubhas fowemnbati@ired, thd@nhel sighi Rg back to the
slurry, e tenperature of the pollshlng slurry,
caebehng ii‘tﬂi%iiﬁhéiFriélpWattlﬁ@%b‘f usefl (eadyst pheiflow rateef ﬂ@m@hshmg
I @ﬂﬁ?ﬂthetﬁt Fat@E S f fhePoPHild s‘l‘lﬁ'ﬂl tHRYBREhtrffon/size of the abrasive
planafization process and/or “conditioning process
paattitetate; etpabidaed, these arhasignidipart aumber of plaganizgtion prppese and/or

I
NGoR A3 SFRLARL ey ARSRIARNES W oE RS RR Sl pyes
bamkHMOnaMEubh@nMM1mapﬁﬁﬂnpwadems may be used to
Idtetsglr ;nh{] %_no r}peg )1(n§ an? g!t rmétf&% fgcj &Q?L' tﬁgéfag%zg\)%{:g ?ﬁess may be
c anedntdetimima tl&fendprpmejf theqﬂemarlmtlbh erocem dis¢lf, difir egample, when

efé%l g/}rh% fc%pleﬁ@?&!sgg%ﬁﬁ 1{5)%? &Opp%glglasgg @gﬁcoﬁﬁiﬁ%ﬁﬁg effluent will
c aagieRtdeatase NipdrOsnseuTdectehdpding. Ofhus) gy mbdiloiag th)e copfee

pl anari zati on process st opped 25 when t

P GO F B BGC EHAEY AL T 6H DR (LR HIGHAZon Gpafer may be stopped
apPicAlld FtRIPAIRABERIpoinS condBitatifeTthr oMRF ApdSpriate parameter is
arrangenments may be used to performthe anal ysis on

t HdtRedcuat ed conditioning effluent. For exanple, the

cond uctvavlbﬁyal %Bgélﬁ@ltﬁﬁélﬂ %eu@,ed ﬁﬁﬁérfgﬁn fﬁ%@ﬁg{(ﬁéﬂon ABdvaaned
t he conditi oni ng

as a feedback na
efdondigpningreffluprs. %@@@@mw A @o@@cwwf fhe chfhueat pay h%.mpaﬁéred
ar 3Nt gtfeedbghlﬁl%qg[ Sl;hé%@ﬂ%f%ﬁé &fl&%gmﬁ% SirBt "BRMeasured and

spectroscopy nay to anal yze the concentration
ofusvdahliaowi;em@tmwnemgemm tThiamaréygopbisfitayesiy steanRaman spectroscopy

glerﬁagytrl;eqx%g(? {E‘ an ze CeL! onr@l)/t a?il {1‘3{ \%%Jf %ﬂpoR&tyv%ﬁﬁinttﬁe effluent. An

m ne O nc O nce n
electrochemical cell may alternatlvely be used to determine the ion concentration of a

metal as it is being removed during a metal CMP process. The particular method of

effluent analysis is not of concern, as long as an understanding of certain characteristics
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dispensing arrangement 14 is dispensed onto surface 12A of polishing pad 12.

A conditioning apparatus 15 is used, in accordance with the present invention, to
evacuate debris, polishing slurry and conditioning agents (hereinafter referred to as
“conditioning process effluent”) from polishing pad surface 12A and perform an analysis
on at least a portion of the conditioning process effluent to generate a feedback signal
that is sent to at least one of dispensing arrangement 14, a polisher mechanical controller
20 and/or conditioning apparatus 15, the feedback signal used to control the planarization

process. As described in our co-pending application Serial No. 10/447,373 filed May 29,



that is sent to at | east one of dispensing arrangenent
14, a polisher nechanical controller 20 and/or

weondioraeni ng apparatus 15, the feedback si gnabCUEem03/a02314

control the planarization process. As described in
OUI008 @nd@eighéito ARl e Rt dsQ1gneDed doablitidRing 4k 44tRino3ditibhiag
May 29, 5 WO 2005/072332 PCT/ US2005/ 002314 2003 and
asaspp@rﬁféa 13 & Tpymedof ap abresiyapigiied @nd sonaipifl RYmRRst Ay di sk

Wi doBinkte SRk Qﬁ%tﬁg theREka @k Ybradive inﬁteflﬁlrseﬁl% Rfdiddlge the debris
abrasive material and contains a nunb

apenitagHessy prmishigs p@qq&ueﬁa@enl% eCQﬂdgi@nmgh égeabg " aSYPky @s ultra-pure
”%e%r' B \5@1%1 HQn Slfqgfélg %a.géa?mdcﬁl@'r kbes @tsso'llg c&&ilﬂlcﬁﬁ;ss

on pol |sh|ng sur face Condi ti'oni ng "agents'’

S L(cwhdslgwpwﬁcaﬁwbossn phareipal{) URbeslispershé From| dispansgieg

[

(i aﬁ%} gegrllerl]]g %%@?P@P%}% 9[1:10 ?ﬁg %ﬁpa?{;uésfnglcdanlgo ;?&ﬁglil}g E%ﬂﬁfrﬁce 12A to
dlapansédc&mmnﬁmbwpengﬁﬂg arrangenent 14 and through

ebrls renpva

- SonT LRt BRRAGBLAS, A0, BB/ BAGH b ACfustrted

10

15

20

25

30

Refsetitizinga imotdrized dzﬁﬁq@tqr lagvl 0fo Fle€p cdhdntolnmgapmrmhsatg/adﬁwé’

system ust r.at.ed O,.as, utilizin
SR ool ot e briRae s el ooty v s 3RS
301[1"{1351311@ ) lpt;]e‘dat@ﬁrlnlihé’d%@gw?@dbeI ang rcnlatd)nilﬂnmmﬁt tb@he conditioning
odge t co cte ebris jle als i npartjng a
cﬁﬂ%t%}llm%ia IS BihiRetRia PRGF A Sthe PW&P.b&ﬁvawm%ﬁﬁ?ﬁor arm 16
t Oin bREATS Qb b @NUnf Gthefl hsitfoprAte FHnOIBtichAl inSvdASeRE) abButtalFi@d shaft
particul ar enbodi ment, to both pivot end effector arm

hels PhilgsBukmepwy PRYigingHoatgrepmAEen and gpplping gtdewnward force to
t rtﬁ@@én@ﬁioﬁ ?ldlsﬁoﬁe?t@ﬁl@ﬁ\)el}akagﬂ& céhdltonsdw @Rt paletusli® may be

| e simul faneously providing rotational nntlon an
apfprrg@drtg ceved Bikrenkicdas sadies ang nottrpquirg drraise obmMaEpT @F BIR pivoting of
Al J r
e S il by SRR SRR QDRI [ SRRRIRLHSed Below, o
r €tpechanidahsysigsd fedfdbackmignel from therpaalysiv onif eigfhopresegh ingprion may
effe r ovi C . L1 oni .
B0 P U, bo S e A0TSRk 25 fifsnefFhechanica
f e®d’mal®k 28 glaah 18 poothtrtedenzamés of SIMP sysietn OF sotdséo gmasbirht: applied
ent i he, vari ou
or DR e s e ALY B IR YRR A
c antdhahit£ HropBstiepbithe polkBing andtdmditioalngpentseof CVP

system 10Q so as.taq,control l i 0 rd

Force A BEnbrR Akt HETBIE bk PR 20¢ Das ORI hE teougppute
V%drmson%ﬁﬁﬁomﬁ@%aﬁh@aﬁ feeper 4 VRsufortdRapet hlied hrough
and cond|t|on|qg@processe A first

h
i | firgidtosst egndiyge tmllﬁrec%nglfogﬂap@% eé’f@ﬁ%lﬂ?f?élapcelgh%}g pad

VagHete QUL | £5eccodPhddOnt, «4deRB (it pRN G RRMAbIAY Spparatus 15
15, such that a vacuum f or ce may be applied through

f i if seuptRdde dispenging ayarggment Igang ntapbe @@?ﬁdv flispaase aushmg liquids,
PrOS®RSS oftle !:ézﬁgﬁfonf %‘ag%@socgdﬁwlﬁgmgﬁgd suptdld 13‘2?? ’ﬂ{%oll&ted

second hose toan i n port
coaffliiant tieNehige oph dirsidosex | i thei éu?ﬂteéidnﬁoan dnaib%hmm%j) which is

a r Js@tﬁ‘ gl g@&ﬁﬁg@‘\? il %%%ﬁgsepﬁnz&ﬂgn {ooevgllugtg ‘é%@teinluﬁec’cmlﬁgacterlstlcs
er con I oni ng ts onto
podf tMﬂfﬂg&:m édr @mmﬂ)&c detdirdning the oomjeh‘@aﬂog@f one or more elements

within the conditioning process effluent). The output from analysis unit 30, in the form

of an electrical feedback signal, is then applied as an input to a control unit 32, where

6



30 effluent traveling through first hose 21 is then
directed into an analysis unit 30, which is wused in

waewentasre with the present invention to eval REr/ES2005/002314

10

predeterm ned characteristics of the effluent (for
ex&ﬂ@&l%mt@@g@ﬁéﬁt@é ﬁ%aﬁ%e%@rﬁ?‘o@ Bloha ubdAto @ﬁjuﬁﬁﬁ‘e erdtBhH 8f one or
el ement s he condi tioni ng process effluent).
Theorg @@Ipmneflﬁs @ﬁCMi’awy@msl Oy Aot exgpnple, p fish gorfixgl ﬁgnaéfmaarbe sent to
el theR1RpM

cﬁ%%ﬁ%uggeﬁarra% ﬁl?%ﬁglﬁfjf Slﬁdl 195@@&0’ cohfio elrtEéeG 6 2%18\%}1g§ zlgcﬂihmg slurries
P@Tw@sg@@moo@lzamlts corital die flow rate3d agispensad mgtesipl, el the
0 0 A I a t e
oﬂglnﬁogtgFeCAg rgrl%l s%glﬁse% H%%gl&{v%cc gnl %gﬁd%gﬁrﬁggﬁﬂ rﬁ%e% entQ0
fi qosdiitlcmaﬁpamltusQﬁ gnd penrays abghssiein an input tdinspentsi af gondltloning
ara:p?guéls FO as4£o COI’QI qllj medhamcaﬁ:())rﬁ%ﬁ/rrt(i)és Otf B’l% AI‘F&I‘EI]F%BI‘OCCSS such as

condi
agpplial, dowmﬁil ce)hotaﬂrtelaf dpewl sfaheabodsiva dmbksmmmadn smb@ of affector

contraol the 5 te r.at ensed..nat.e

B IR oG CBP DR 0 Bhare RRUFE S anPtpg AppiraPeienA:
am@a/]foabcbl&ga;%@n@ln@ebbnamleml ied as an input to Inrotor

17 o onditio a rtuslS oastocnto

rechanilR &1 cfn PSR e ¥%1509ﬂ%°°§861861§§ effluent is
SUgih 13&d b}a&ﬂkrbﬁ%nd}l\/’kﬁ hojusehe d.’c@taﬂﬁlhﬁuﬂﬁhtloiﬂﬁ@&s@i)y 4 8®ing one or
abrasive di sk, translation speed of effector . arm 16,

_ etBore chafaieal PatmelTs @ﬁwﬁé@swwhshe BeivappRfitapalishing glurry and/or

15

20

25

30

”%5&1195‘199% 2RaN% tlﬁlsﬁ‘itf@dé o¥ %e%@hﬂﬂfg ]ﬁﬂ Rl %E@fn one or more
mechani cal contr ol %enera f eed

simerhniical pﬁllﬁ@lﬁ’ﬁefsrﬁewl”a@ﬁdP%P@l wtlogityepressH ﬁppb?ﬁ ygthe conditioner or
ef&éf&e%cu A pufl lﬂh‘&l QC&MI'CI%R rdfél( (Q.' Fog&altn le,aﬁik Yty rate of the
the attua ﬁlanarl atlon proces y varying one or
nm@s}um@mr@aﬂor pascanedre p@nla‘msmcasuah etlangxidizarhmay b¢ mpdifipd in
ur, AN 1
egplgﬁsrelﬁg % g&ﬂ %ﬁﬂl AlﬁtXrn%Ny g)p{g;r éocd%bqlgl}bg f% ﬁ%agﬁtg%g 18 slurry
ormaﬂeeldﬁstedahh acmcelai atlpaomalﬁassvesmtﬁnuhm Gancﬂ/at theniaé of the

vel &al P é%l esg%{ 1el) ? hﬁ gl}?ntg%d hggzﬁ%ﬁ%?qd%%%sﬁ%%ap éeig to conditioning
etapparaﬂEQIIS axdopihe dowhierdelapplied dly evaddr 11 iagamsm @blishirigngd 12 may be

oLULEY ornd eesondary comoncnt. sk, as, o0 LI e

Alth @rsipaklir &&iv}éd (39 eordeldl ufit 9N drde) o MbidtaireafgsleteipRrabire at surface
the slurry be adj us

t he concentration of the
ab’ds v‘\)@”}?&?’?lVﬂﬂ%{r@ Segélﬁﬁffsamtwewgl} the clgmiptfeoizpe %f@ﬁy&sﬂ
Pasthhehbind) Be BRH BY ketdol DR 3P pReth arfalSenYeR€ WM control the
pressure applied to conditioning apparatus 15, and/or
t HePRsiipt 8 %@Llﬁ:plmlmge%gewoWréqmema%@m srsecigied Wihp pgor-applied

gghggn ¥rpe altered, etc. The tenperature of
I't ed” condi ti oni ng f|UIdS may be nodified in
r espongs mem@owdsﬂbgma sigaidiean @spepiofdprnressnt invintios i thay the

iﬁge&f er e L?Ije [ﬁer’% o‘cf'ﬂ%ttjo dl{lm%e% &#g gfgg%%%gg%@ed tﬁ perform

t raadpmardegtsmgn cﬁffthtt Mmaamaioynmmi;eﬁﬁméﬁéthdbnmnrm;?f’ thee plaadzation
DRSRN "t HOlkai 3 200, O RROSUAG ALLADIEIBILL b e
ovendereity eahé effinent xHs mamt@ldiuvmg lal c@pppr CMP pammlss egherform

ol i,shin
P endpol?nt a%tectlon AYS shown the conductivity has a first peak C (conductivity of



As nmentioned above, a significant aspect of the
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will change accordingly. The feedback output from the Raman spectrometer can then be



particul ar, a Raman spectroneter can be used as
analysis unit 30 to ascertain the concentration of

weawk/omaserial in the effluent. During the PCT/US2005/002314
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i mpl ementation of a control path based on collected
condi ti oning process effluent has been described in
terms of preferred enbodinents, it is to be

under stood that there exist various nodifications that
may be 15 made by those skilled in the art that wll
fall within the scope of the present invention. For
exanpl e, various other techniques may be used to
anal yze the conditioning process effluent and contro
t he pl anarization process. The control signal may also
be used as a feedback to the conditioning process
itself, nodifying paraneters such as conditioning
agents, vacuum force, abrasive conditioning disk down
force, etc. Al of these variations 20 are consi dered
to be within the realmof one skilled in the art and
the subject matter of the present |nvent|on will be
limted only by the scope of the clains appended

hereto. 10 WD 2005/ 072332 PCT/ US2005/ 002314
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What is clained is: 1. An arrangenent for providing
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defined in claim1 wh g ein the analysis unit cqnprises

an  ar PadeHERESRGE anefiaed inslpim eVl H’c?tcio@‘ihfl?“’éﬁ agepg include

25 eff éh‘éﬁﬁﬂal aduskiRrtO M dialet deRiANALbrddldasy th@’ﬂa%i@&tﬁ)‘ﬁﬁ)rocess
control signal based on the |evel of the nmeasured

conduct vingfrangemenhagdafinetyiariaim daghesrin heegndifioningagents include
"‘"@1@1@1 Al &f@lﬁlv@@ﬁlla’b’ ﬁlh@tmld% E gi?fé% ﬁg‘%ﬁts%‘re&&r\ﬁlmg BRREnt.

for measuring the nt and providing a
pl anar 7z atti @rangfrlmné ssdefm@dwmrcéﬂlmsh vgreadin Besedysgnuninepmprises an

nea@t%Hée%‘ijenP%rYr?elaHﬁfng e conductivity of the effluent and providing a planarization
30  process control signal based on the level of the measured conductivity.
8. An arrangement as defined in claim 1 wherein the analysis unit comprises an
arrangement for measuring the pH of the effluent and providing a planarization process

control signal based on the measured pH value.

11



WD 2005/ 072332 PCT/ US2005/ 002314 9. An arrangenent as
defined in claim1 wherein the analysis unit conprises

wa@roosheassr ochemi cal anal ysi s arrangenment for neE@yUSi00%002314
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30

the ion concentration of at | east one selected

el enenty, iAh &rh@ &ﬁéﬂt u@d&ﬁnwm di@Vli Wi dd€in EheltnalRéls LiZidédnGitises an
process controF gnal ﬁgd on the neasured i.on

o R e PR ANal TN g eRf RatERe thesoneqnopriegtipm of at least one
Cl RieMed cBRNEH T dFBudRb A sEbRdMB bblaﬁ@ﬁ%ﬁbl§§1§>c@s cEMTREIgnal
spectroneter for nmeasuring the relative concentrations
of bageg grohie mepwiraslies CRceiieHon-t he ef fI uent and provi di ng
a pl anqgl Al n%H PHAERSRARGNL:Phm 31 Ain @1@%@9¥§?§‘U1{1M1nprlses a
measur e ¥Ve concent rat i ons. : angement
asRahesn apecdranctq: [feri 1mag_urmgélixeel|ehtlyqq@ngmay@jsg)f yariqus elements within
g I

etgg %gﬂlglﬁ aftd 8909 d?l%)r é&%gl%zg{cr)g goﬁzgssg:ggﬁo@%l nglﬁge% (ﬁl tﬁ% ﬁleasmed
chehmsﬁwyw@ﬁmnms planarlzatlon process. 12. An
2;;?‘2;{1‘3 %1;1 a&@g%e%gelg 5 delfmedC in 1a1 ]I?'rh\g?ﬁ g agclhlgﬁls umtsgenerates a
undhemical proeds tantiwbslpiay fmhnddmg onner pae @mtmtelseekc&mmidmth
fr nwﬁhe }grou cons%stln of : polishing slurry flow
r at'® SNPYFS tﬂ%P@Fb??ymﬁE Srature, polishing 15 .
slurry 1g0 mﬁl&iﬁﬁaﬁ@émdﬂﬂas defindd ia lanth @ | SihzRin fhatlhidnttd] tcess control

concentratjion and poli shj slurr chem stry. 13. An

ar YERGERR ke %@@a@wﬁ s toglp%d! B o PR PHARFE %ﬁ?ﬁed from the

Syg?t)@'@dﬂ‘élbﬁﬂgzcﬁspd 1#8Bing BLAR ﬂbWZﬂE |15%Hsfﬁﬁg3§1@r$§5te Bltafu@é polishing
naI fromthe anal ysis unit determ ne the end

WEY anceqtqqgorp Paisylats étzp,d)‘arrt&u@gé‘é)gceng atiopyand gglishing slurry
ar({h@ﬁll nt as defined in claim1 wherein the analysis
unit further generates a nechanical process control
SI gnal 13n Anersiaogeseent ¢ defiaedeip glaimtlivaieradt the (VP asfstomyeiizes the

lépizﬁroﬁ%&%g@&htrass oggxglfﬂ qle aHal?glé‘{u{R t%%leé%’ngﬁq@ kR ehlf fBoint of

chanica process S|gna Is a as an
i npeplab@izatien wosrrds-t i oni ng apparatus. 25 16 An
arranggient, s n%e%genpg de'fﬂ dflln%ia%]ﬁvﬁ@pe% nélgﬁs unit further
condi ti‘ohi ng apt's con
prgroeses bynenh)admcfaypmgesatoriueasa’gnadanﬂemnwtetﬂarevshht&mnﬁdhe
fr%ﬂﬂ the group consisting of, applied conditioning

e(f’ltce condi tioning disk rotational speed,

condi t IlGnlAnlgiltihgekndnf anglfiatd iaraim M weri the arrchanialpratess
pull throu e condj tioni.n aratus. 30 17. An
P SCaREBHED 480 s Retaor o LTecon RO b GiRaIWo he

ar r angege i driahidh@int asCRARE iR RiMA 1P Hheitthe bBGINMRIngabparatus
control |l er and the mechani c I, process control si da%
i sadaplp giei ORJIHSNIAGPIORSEHPY M9IKRS HdPasE ISP AHAMAHA ieleced trom the

CORbEPldnSiktingled: applied conditioning downforce, conditioning disk rotational speed,
conditioning disk translational movement, and vacuum pull through the conditioning
apparatus.

17. An arrangement as defined in claim 14 wherein the arrangement further
comprises a polisher mechanical controller and the mechanical process control signal is

applied as an input to the polisher mechanical controller.
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WD 2005/ 072332 PCT/ US2005/ 002314 18. An arrangenent
as defined in claim17 wherein the polisher nechani cal

w@ewsowi3Ber adapts the planarizati on process bRCT/US2005/002314
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nodi fying at | east one paraneter selected fromthe

group a8ninstangniht asdieRhddad cwah ef wienif s E&lsﬁé}dnechamcal

rotati onal wafer velocity. 19. A nethod

c GRETRfer pdrpts the Plgnasiratiqniieqesnbynedibing at feagt Qup @ARamgter selected

MR e GRlu Qoﬁélﬁﬂgro’f Zag%l'léanwifg’w Mnﬁ%gﬁmrotﬁ%amgﬂapﬁelomty

conprisin evacuating spent polis

slurry19 lmth@rb%frqogtr(dhw wa plowEratioroproPRys Higerhemical mechamcal

assi sted
Cgocl)% aﬁ?% r?l}{ &NIPE) Fﬁ{eﬂ 't’i{‘ae% }ocfc!?)ﬁbylgllﬂg ﬁlg sge?)y Pfe]; st a
porti o) eMaceatiag lamneuoleﬁﬂhg sleny,; wafyr debias wralfdrregnditior iggpagients
r act t ment Wit hi.n the

8@01&?‘{5\' 3:; gtfﬂlugﬁt Cuap%] 4 g%% assi di 3ongenmpgﬁ3para’tu3

pl anar |bzealleomngaatmas%pocmnmtcrf@wacsatgahaﬂﬂuhased on the

eval uated  ef.fluent. characteristi.c

The pi ahaedrs B0 SEabER S or fUrdhendaPaR efpfe

t @oHequal, ahinel efpgay at us to control the planarization

pI‘OCGSﬁ 15 20. Pa net.hod as deﬂE da:lg claimi19

wher ei ) EHEAHPGAR P?&@F‘%}hprﬁ?eéﬁ%‘%‘ém Yeitat gased g g qyaluated

pr@ﬂ&dﬂeaqakdat@rg@cpa@a is a "chemcal" control signal

associated with at |east one chem cal aspect of the

pl anar FLECYIGMESROUpREZation propres cRBY ¢ signalss gainnyki anelishing

ClaBbahid PR Slithe bR AR fp&lescont rol signal is used

to control at |east one planarization paraneter

sel ect @8 Thowethpdas dpfisepincdnag 19tvhsepinthe plapgrizapn Briafese control

Sls}gnﬁbl rgvﬂé’é{ 1{1"3‘{6?’6 Q%l“'cﬁé?ﬁl&g” t%n%[ A ﬁa? ?&QE&'{;vﬁh at least one

poli sh |ngs urry concentratlon articul at e si ze,

pahemisal aspest obthe elanarizeiiorprageds. poI i Shl ng slurry

chem StZ'inhecﬁgﬂ%é%J deft ng in ﬁllnl qxih%%qgfhg 'cf?fgllngég cglgtgcgtsi%nal is

and tenperature o con onin . .

Theedhetchaicb] as! edﬂbnmldahalrlatcﬂnaxamlﬁar whmt@i ﬁ'om te gpmxp\cionimhng of:

pl aﬂs r11'1 Zs lgrlr D r Oceﬁs%l Lll chl er € | 1Sé i ld congentration,

détect &n 0| e PEFN f P a{ r%‘H Blpggélgg P

2@aﬂﬁhbtdﬁeh@ﬂtlaﬁatﬂafmmﬂtlbmaltdl R 1Bh1ﬂ.§slwﬂyec}&kmsttyh €hemistry of

pl a a rocess .control ovided in step

e N R T R R B

| east apeThdmehaacatinebpetdimQh vihla&lrpﬂhaBﬂi’vidéablaﬁﬂlzatlon
process. 24. The method as def aim 23 wherein

ttPéOCﬁ?Sd‘\?PH%‘cf‘%ﬁ%'c‘ﬁH%ﬁd&% etebAR P PO‘“%P %\Pfafl%rlzag%pwss

cont r ob3athd 1ﬁ§tﬁbd mm&pmmnﬁab mlafemata BlanS®haB6d Sdcess control
from the grou consi stin plied condit’ioning

détﬁ*?ﬁld%r%‘édeddé ﬁ@p £1 84 ﬁ@clmns%lgrceletéﬁl |Skgﬁ%ilas%36@@d with at least one

C%&h&dl@anhﬂﬁctq}f%{% alanﬁnfén@ﬁ bRR&ls, movenent, appl i ed
waf er downforce and wafer rotational veI ocity. 25. A

met hod 26f Teomethed s defined iaskdn 28 oviieredn the prowisied meckanical control
c r%?g%lqghseﬂl?& BHRIoE & least one mechanical parameter selected from' the group

consisting of: applied conditioning downforce, conditioning disk rotational speed,
conditioning disk translational movement, applied wafer downforce and wafer rotational
velocity.

25. A method of controlling a conditioning process in a chemical mechanical

planarization (CMP) system, the method comprising the steps of:
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pl anari zation (CWP) system the nmethod conprising the
steps of: 13 WD 2005/ 072332 PCT/ US2005/ 002314 a)

werasozsng spent polishing slurry, wafer debrPGI/asmOD002314

10

15

20

25

condi tioning agents (collectively, "effluent"”) through

a vacu lé%@&ﬁéltﬁl? 86kn€ pol hink Qi) OwABRRLAS st&l/or cBditioning agents
collecting at least a portion of evacuated effluent;
c)(coleativeat. piglugnt”) thipyeh b B RAFHEPEFIGTOBING APRIANBast
one el %?sageftmgtﬂmsttmni& elhasitediuemacuat ed

effluen generating a conditioning process control
si gnal chewdntingattlepst enpherastedsticof pf lgashene element within the

C%Tl@&écf?'é{'/a%hét&? ef?iﬂéhtie) provi di ng the conditioning

process control signal as an input to the
condi t idpgénetptiag p aemtitinintgpressst qooirolt shgnaklwel ¢r the eveguated

Pre8Es S chatltesl 'c-m(? nmet hod as defined in claim20
wherern in performng step e), the provided

condi t ieppriongingrtbcesditioning polcess icguiad! sigsal s edinpot todhet r ol

at_| {;\st. one cgm%i ti ?n' ? gdatr anmeter selected fromthe
oSO IE AR AR t portigh R ol FP5RT g downt or ce,

condi t 26nThgmeihsk ay ddfiatd onddimPeddreic h@dfoinding sigp 6), ge
transl ati onal .novenent, chem str of applied e s
bR RoniBRHEERE Lonyol SRt lsixbe © coRedlgh ffig gne conditioning
C Qadlinteted B¢ [BGeBBOA e grddp cdfsisthglEL dppHeddon8iBiBhiInG HbWirce,

the pal i shing and/ or conditjonjng, processes )
a<epefoRiRgdink toptignglFesadceanditioring 15@g}ﬂﬂ%&}f@ﬁﬁrm%megnchemlstw
( G¥R)pirY SbRMiodikeaglBil HAd tenbRMRIE ST APliLdEondttRRMgAEentd)

evacuating spent polishing slurry, wafer debris and/or
condi t Pénfigethrserftcsntrqlideg the pelishisgpnd/orgopitieping processes
U his QAR 8y AL AP RbHaRRa IO R ( QPP FRRRRA I Snet R
b) collecting at least a portion of evacuated
efcbmpesing theptepyef uati ng at | east one characteristic of

at leagten ‘?at"ﬁ% f 1%'Egislﬂ~- for%Rbi i
ef fl ueni ? gs 1g gﬁegrﬁaéol R g1 plr1 %’Bgas%rca%% ﬁsf%ltgfoq P gn@?%%%taaggrgs
oncdlketielia‘efdlved”)ahibhghemtacughasadtederonditipeipg apmra®is; e)
provi di htﬁ r ss. contr.Ql sj as. an input to an
el errenltb ?%?lfef ngpa(t;r?ése[ aé’)?g[foélrﬁfg‘éacg\%&?%ﬁﬂ%n% fy one or nore
aspect s) ofalatieg gddasisine rbaractelisoic of airiehist drereidngent within the
P rc%ﬁgc%:sd? g’\'/ac&ef]ied effluent;

d) generating a process control signal based on the evaluated effluent

characteristic; and
e) providing the process control signal as an input to an element of the CMP

system so as to modify one or more aspects of the polishing and/or conditioning

Processes.
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