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WD 2006/ 035337 PCT/ |1 B2005/ 053043 | Fl exible rinsing
step in a CW process The present invention relates to:

a cheni cal - mechani cal polishing (CWP) tool and
yoooegssand nmore particularly to a CVP tool apdi/iB2005/053043
process in which the exposure of the wafers to air in
bet ween subsequent steps of pladarization and rinsing

egg . Sq : V@Mg as.od O i ntermedi ate sem conduct or
5?6 6%f %ﬁ ?p|$ﬂ M C6hduct or products having been 5
pol i shed by the CMP tool or nethod.

Chem cal - nechani cal polishing (CWP) has devel oped into
an inmportant process in the design, devel opnent, and

processing of e.g. electric or electronic conponents.

10 CWP technol ogy is essential for the manufacture of

cost-effective and | eadi ng- edge products. It has

become cri Tﬁecﬁ'!ssehpmtfaﬁloﬁ ARt &@mﬁfal—ﬂﬁ&?aﬁﬁﬁﬂpohshmg {CMP) tool
multilevel 1ntegrated circuits in the mcroelectronic

mﬂmwsy andrmereQrFtiqulaslyde g GMP mlrmrycqg& Bwhigh theeexposure of the
t £ . hi-ah.:s
@r&%&%‘ﬁg}gﬁveeﬂg&ﬁiﬁ%g stt%)g g%ﬁar&%lb %}dét{lﬁslul;g 1t9 a{?imv\z}aes as well as
ftd atarmading sthizofiductor tprodwaf; er ﬁnai seremoiductsy pradadts lheviag been
and/ o l.obal —pl anari zation of surfaces. 15 This CWP
BP@@S@B’Q@WBE‘@?&@%’P%'% simply referred to as a
pl anari zation process. In the CWP process, both

mechani cal and chem cal forces are utilized to
produce a reasonabl e, required nmechanical renoval rate

of a mat ergmicf-rlechidifal YehilingCMB) hak déRIdPel Mto aR Rpdkant
precise controllability of the renoval rate. The

pracesstin thetdgsign, qegﬁ@p;mnt,ra@ﬂ@r@psmw erg EleErig|or p{g:ctronlc components.
E@ﬂn@"_@[f i gssgr[tﬁg gﬁ"the%atpl‘i’dclﬂ.lrg BEHsE foec@ﬂg aﬂ@ &B&ﬁﬂg €a4e products.

orces tuni ng these chem cal
bk bedooml critioslde ﬂ1e| fhbncstxqzros@dba@ed oultdened méegiatgd) oigcuits in the

?“S‘léfg théz\éanL 16%13%?}' tbenﬁlt'l?ﬁ)téo VAN IS?%IBI g'l therlgmlconductor industry
E(ﬁ[hﬂiﬁﬁ bffdligh ot @hiviadets anoh ﬁlnhslﬂhbbﬁited dn bgafel's Nh that way

B TR Al SOt Caeael B S et Bnarizaton of Sfaces
Wﬁfs NP IpfocessIPhereYirk %Rex&s:ﬁ@[}&efeﬂ%&’t&( & akplaﬂ:@&Ztioerﬂégs '

process conprises 25 noving a sanmple surface to

St el

© pl anar i zedndhe GMIP pspress, HgR 'H%‘ihalﬂc% and ehsupieal forgey iﬁgpﬂﬁl@d to

gﬁyggcé PreafbhMit qucatﬁrléﬂ Wcﬁar@&ﬂéﬁ%vaf H?e SYATRAEr AU § akEwafer or film

fo carry slufry between the sanple surface ~and
tﬂatenpb badh pngsspamtrtoﬂalahfymftthmmosﬂlrﬁg Thtsi sglectivitytia removal rate of
ti che e I
B Rt oot Be SREERER el el land A hPAGRE. #ifc, by

i thask chétaicali agd bl&ichl@‘nca}b Girteshied pbssll:dcf watchiege a gsad felocBvity or no
| ayer, such . as e.g. E@Xﬂl de |.a This surface |ayer

E%?F&M%Q%PWSG%‘FGS% Pooalioh 005/ 053043 2 chen eal
and nmechanjizatMppRRedsitias bedoRimpidRnddidly @éseiibed dr@llustrated by J.M.

tStQ:?g%?wﬁIl St FeMBrl;Lkl; agg tF::)Jr IGalllltmgn 31 ‘Chemical Mechanical Planarization of
Microelectronic Materials’, John Wiley & Sons, New York, 1997. A CMP procesé comprises
moving a sample surface to be planarized or polished against a polishing pad that is used to
provide support against the sample surface and to carry slurry between the sample surface
and the polishing pad to affect polishing which leads to planarization. The chemical reaction
that takes place during CMP modifies the surface properties of the material that is being

polished by creating'a surface layer, such as e.g. an oxide layer. This surface layer comprises .
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often this surface |layer can be easily renoved by the
abrasi on of abrasive particles and the polishing pad
rubbi ng agai nst the sanple. Chenical force thus serves
Wor2006/0353381 N purposes. Firstly, formation of per/iB2005/053043
surface | ayer which nakes that nmaterial can easily be
renoved and 5 which enables a pr%C|se control over the

" QIRNGH af PhaEohaies AR ifrGEnd 6 A0S 1
mat ertlgi“iafl Cﬁg‘ ¥ g?@s@? |e}r%est ﬁﬁ?n orlffgéyn surr ouﬁd?ﬁ%e b'ﬁlk material and
witien thig »srﬁréma dmtes cprmeasityl nagrovérebyathe abesion rhstaadivl ;sartlcles and the
fﬁo‘fﬂxlgg {ur mgeapg I %ttrtrlg s;ag{gﬁee C?‘grglé% Ieglﬁl%uﬁgrvg ?or two gnam PUTPOSES.
gﬁmdya;fol‘matﬁmmﬂ‘a suethdedlyen glhxdhoﬂdkes ﬂnamﬁltbhallcah @addlg be removed and

I d is presse nst a polishing surface 2
YRR et o etrecRing ovdghp s yal Bira Spinbliaiatovil of i abraded
mhtbﬁm b dRadlvidg Fetn S UERbuUrldiYgOh &M Wa st factaits bRVaRIng the abraded
rotational npvenent, with respect to each other (see

phgerialy ﬁomeﬁl&fﬁﬁé?ﬁtéﬁo‘@ﬁﬂﬁtﬁamh“r@%ﬁ h the wafer 1
and the polgishiifgkuRad a ScHRABE %réeﬁt%(ﬁlt 6&%&&@" R polishing

A polishing slurry 3, conprising fine abrasive

paek Aovater Stedsanehadizidis preswed asony ametishing sufepe 2.silvegalled pohshmg
t

SR, S0 ool RS Gy SR, By rorions

pa@lveﬁaentl 5x11fﬁea$pectftu gadh dilzr (e Fendy.do eqbretfynadmnbodiment, both the wafer

t.ion an sence t he, waf er ..
A PR SR R Pa3ES o RS e 4 belibiER iy 3, comprising
Sﬁdérabrhs{’ve @ﬁﬂﬁ&aﬁ sﬁd@@nd@ﬂ lish @iq’&go&aﬂecﬁmﬁ Qbﬂ%ﬁﬂgnglcﬁdﬂhéhl reagents, is
eet qf | id on_ the O|ISEIng 2. Fig E&
PaRied ¢ 2 lodgpignsen the palish B 25?1%0‘0 ﬂeqn%ﬁnt%af ﬂﬂg RPlgmERed 2.

Zs@&sfugah ?or@@lgérfepdt&gbystlhb’ wtyt.o%az et QP DARE bRBerRE of the wafer 1 very
nmechani cal action fromthe force and velocCity ng
fo mnng a thin

tcdpse Hretha pphsingpas distabuets thershuryed agrogsithe Bolﬁhragp

T
fpobshinghpad Zandfthe BOlthI'@hhHKM@f dhe ¢omﬁonticnemﬁra¢chamcal action from the

ggxfc):e g?.'cii velgcrftgl agpp %vt%tltle %éﬁwé%rﬁ%%cl |“|’1 r e t h ﬁ% qgegrgcaé action
demothd iwagertaad Ehd@nicdl redgems @ thé hﬁnﬂ??rq@ﬁlm&mterﬁ&;emoval from the
og& nDre han one polishing step. In between

d% shlng steps, the 25 wafers are rinsed

with deio nF&Qﬁrt&@'a%apH@h&is; a OMERol Ma bdhpriRUnhéte ¥Rh®he polishing
used i n sem conduc processi or, nore in

n
glafermay cachpemprisieg 2aishys pad a@m%dm&rp Bigahpfeace the,CMP process
SRR T SRR bEARE g Bl s, e
mafigs arg rigs@bwith deiopistd EHpetater fdich is ultrarmirs wetter wsediin semiconductor

d Wt d . .
e Fiyes e bEE ingSael RiPaTaafite biREhTEowgle ¢ Gpine solution
by be bpesotridzo R (Bﬂ'@r)’lvfcﬂhei c}mé@trlaﬁ&l Gﬂaﬂei\ﬂé?rooargﬁll ﬁdﬁe 0.2 M. During a
er 1S | e u
5 ngés E‘gﬁéﬂﬁ\g%*fsi‘fff\‘f?v‘gﬁﬁ ipgPEgd { patet H’eorﬁ%&t? st9g cherpicgeaction

mlﬁettécpaun;{gqfre&dﬁfg%a%&mndne Iré:ﬁéver}ﬁoaiﬁm thlL Hpé?fatlon from the wafer
perfectly tuned “polishing sequence, the wafer 1 would

 BasfagerAfariarinsinggim the wader e hﬁ@dzmﬁgnvbe polishipgipiagform and moved

B g BAUin SRRl fo BIIRARA! pordfRng PREL IR R rectly tuned

- polishing sequence, the wafer 1 would be directly brought into the successive polishing phase

- without any waiting moment.
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3 1t is, however, a disadvantage of the known systens

that rinsing steps in between two subsequent

polishing steps have a fixed tine duration. Hence, if

wof2bewrssds7 pol i shing steps have di fferent ti nmBcT/iaB2005/053043

durations, the wafer that has passed the polishing

step with the shortest tine dugation is imrersed in

the DI water first, and after the fixed rinsing 5 tine

duration, Itfs, hawsversvisadvantage ohthebpowa sesteranidatirinsingsteps in
b . L hei . ' o

PEL ke B soaB bl ol g AR Gk b AT Hifi, i iffrent

pelishing stape hevendifferaniwsduyatinme e wafea thanbastpassed he poflishing step

SRR Bl 03§ Y0P B8, M5 %t rnine

Gine dueatibh,)it Betmyweddom the MTeviter ahd AagBWRvdinia lair, tNICHRRSLS, before it

the possibilit f damage, e.qg. corrosion, of the
ielIRBered I sbbear St iR inecush. pEal OB At auitencangly moved to a
e step.STHEGxphiuedtoRFWE alWR@ vafid 8binpiising frade§ oPEhenfil &&ldues from the
of the present inventiqgn to provide a CMP tool and a

DY ) thedughly ghemigally; astivg g@irpﬁ@exﬁ@é‘ §iCBYIP|TQ°}" ipgreases the possibility of
§RhdpRSd ©LoRbsiBRTREYR Affadel HRUNABE G1@th c%n?e‘féﬁ% El%{'lﬁcts Il devices
such as a sem conductor wafer or "a partially processe

which bavecreer awalgyibstrate as well as to provide

internmedi ate or final sem conductor products made by

the process. The above objective is acconplished by a

met hod, a device and sem conductor products according

to the present jnvention. The present invention

provi des jg'@ ABQPIEL O?W@ﬁgsﬁptﬁﬁYg%Pﬁﬁ%Pﬁofgf iag:gMgfﬂ:?éF'&i 3 EMP

R0cesd Whichtmib@gigd the possility D corgostdrddd ABe oBBe BurbRY b'® substrate

neans for. ca rylng out - processi ng st eps

%lf:lﬁﬁq 3 %ﬁqg gor wafep Ot prrtally; mace-ﬁeélpsewgchqrﬁgbs.gate as well as to

p6VilS iHdHhedHaRibrandl RinidoR@Skordhsdls maleby tht AGESST NY

steps furthernore conprises a rinsing step after the

pol i shi ng Tée @ppvelobjecties inedenwlishrsiduraknetod, @ depige and semiconductor
' ' : .0ocessing step has a total

Fgé‘ﬁ%gsggﬁ}rg}ﬁgﬁébﬁ |ﬁg&g%'(fm@%e apparatus furthernore

conpr i ses The presént olvenansoddespt detnfical meehanicabplbdueization apparatus -

ot al cessing 25 step ti such that the processin
ot e SETRTN ERiRrp it PBviE nvate Bt pertind o b seps
sirindtans@nty, tadiproddysigdég@nfirisiighsiotishih g ke and@ 16&808he of said
time.is negnt that the difference between the endin
PBICCRE 7R QLR OBPESSsa TEH I S0 TGRS PO ieg Sri e method
aB&Yrdih @ EO@E pkdiadt ikveRBSH) Bah proSS ARSI LBIni BRI SFLAINERAD time and
of the present invention, 'the apparatus may
thaaPpAE Y EREhesmAts Gomprises Arpontrelmenns adaptod fapsetting thethtal processing
r . i of.
S e S SI S BR e B ol
stray tmaeBy ending atsgbstantiglly the samot aineps oeas shat thestifgetiderbetween the

ol BE R ol B i el e
conpri se Abcoedielp e 4 enttidBhidn® bf fhe predeitehivintibn) thd dppaRid may

time of the processing steps. WO 2006/ (035337 )
fusthermors seuPHaesmaans for determining the end time of each processing step by the end

time of the slowest polishing step and the control means may have means for setting the total

processing step time by adjusting the time duration of each of the at least one rinsing step.
The apparatus may furthermore also comprise an endpoeint detector for determining the end

time of the processing steps.



10

15

.20 .

25

30

4 In the apparatus according to the invention, wafers

do not have to wait in air before they can be noved

to a next polishing platform Therefore, the chem ca

wechessal pl anari zation apparat us accor di nged¢'OIE2005853043

i nvention has the advantage that there is no or

substantially no wet wafer waitigng in the air in

bet ween two polishing or polishing + rinsing 5 steps

and thus t hlethpmrﬂmlﬂ dcegrdiof tol theagienton, suaddrs ds net. hgve to wait in air

ff)%florgg ﬁlleg Ban l'geé‘;}{g grt((g)% gégpé?&1?gé%at%grme I'ﬁ{é}r‘gfore: ghe &emma?mechamcal

péinasitiog amia&pusf arkbdrdingdo khys mventfm@lﬂgtlﬁtadﬁhntd@h ehat @tk 8o or
ans.. be adapted .for ontr t he duration of

SR g Sr R S in e Phat v PPl TRAIORRA e + rinsing

ateps AR (AR the ﬂoﬁﬁilﬁ}? 6T A@flagitly slidheus @lgl EEHRIRE B WRRMnized.

the end tinme of the preceding polishing step and the
end tine oft AREMbREMENLOEEE INyBNtianh pach PEICeH NG Sigp Basemprise a

be-isﬂ‘m% ST VRS by Sifnd &R Thé BoltRE nﬁ%ﬁﬁ?ﬁrﬁ@ﬁ ag@eﬁ for controlling

contr means nmay be adapted for cont
therflumation Pfﬁ@hﬁ@sm HEP 50 th@é Tipgegis |pea°n@1e@01unsg e dimperiod determined

By e, éﬁ’glslyce %@ ! 12 'Eheﬁ;gaglgne]bq e o;?x%%ﬁﬁlg ﬁoﬂsﬁnﬁ% st@]ﬁr)] %Ig{n t?t Snd time of

accor rese
the slcmmuhalgag step, tilatased with gamnmmmhﬁﬁﬁg tioR. IoRvde kmbbdiment, the

.o ut 9 ceur i.s. added. 15 there,
A AR S el B E5h i B iR Ffstngitioh p bevesp 1 and 60
Sevondshpreferably hgwedrePand\y ReGftk, as in that case a
' rgin would haye to be built in, Another

security qg
advant age BftictaRparatus apcording i this embodimegt elghe present invention, an

hdWiRRkd Bhdt Sio h fivPetréct Bh gk t@&C{hfoh?lﬁiu'ﬂ Hcduss, %regcﬂ‘ﬁ R is added
on the sane er carrier. In nos rior art

thetsy which Wﬁ’é‘l‘ﬂ{} theigasp &f fpréﬁaamlﬁeﬁqurﬂnd tigtiep f@rthenunm Heps were set,
’ ! t
Senh o SRe R  E1 ER 1
¢mbadindéns achoadingtyethd svantiom is that nibdshmgpand ciosingl ishpesfpand! on the same -
n.roo n enbodi ment cordi ng .|
P o BB R A e e ol Piregt vater
st ichnahewafet &drtick voigdrd ﬂiélpﬁﬂslﬁh@ité;ﬂfs rpbrfa'ﬂﬁfédf THi$ leads to large tools,
ﬁcond g t hi rgFenbodqunt may r exanp
W 8‘5{5 Huage DerAuse U takes pp, B’é’rm pags4p Fige? c@wogﬁu
buffing. T Ghes@REntiaBYRAhE &IthE WiehQS I RleSipPAaME R cBmprise a
met hod for chem cal nechanical 25 planarization o

farstnd sqcqpeband arthird petishing Riatigrm. J88 fisst, seeandtand diird embodiment may for

SRS &1 ﬁﬁh&ég Sc?ggé}a%nhgy fer AP gﬁ%ﬁ%@ng.thgp

conprising a polis east
processi n@h%pl@p@t ldvgmt!dmeiimmrmomprpM&nea;mathnd iy chgnmulecpechanical
and .wher rocess

B B Sl e e Rl Rl s e B GRERS prigessing steps,

wd:h pxbeemﬂgretelb borprisifiea poltthing kRpahd at leagp baE 65iEE Fﬂ)cédsiﬁ@f‘stcps
owest

be deter.m ned by the en of the 30 s
e oS A e RIS R e a0 BRASGR 1y 504 WherEimAl Fraspssing seps
aReconftblldisoaRit Wisdyl ondl shbyeantib e at tHAISAd e, Of each of the

at | east one r|n3|g€ step. In the nethod according to
the i nventicomd tigas efral meceﬁ@tlg premsemaobedterminediyrthe end time of the

slowest polishing step and the total processing step time may be set by adjusting the time
duration of each of the at least one rinsing step.
In the method according to the invention, wafers do not have to wait in air

‘before they can be moved to a next polishing platform. Therefore, the method for chemical

mechanical planarization according to this invention has the advantage that there is no or
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before they can be noved to a next polishing platform
Therefore, the nethod for chem cal nechanical

pl anari zation according to this invention has the
woastasps7t hat there is no or WO 2006/ 035337 PCT/IB2005/053043
PCT/ 1 B2005/ 053043 5 substantially no wet wafer

waiting in the air in between tyo polishing or

pol i shing + rinsing steps and thus the possibility of
ailiastuglaﬂig o sugt vafes weit g ic dreramrsin bmvecmnvdapplishim'g wr pelcshinigr rinsing

odi,nme i nvent i eac r.ocess ste
R SRR N T e e T
and each Enﬁﬁd’ﬂﬂjoﬂtrﬁ@lt ofthe lvevepesd, eaiquﬁo@wmgtge;anhy B@mprise a
l{zlie[lod det ermn by the difference bet é} (ggd )
EjeroAdicath AR 5P Y fibe ?‘H g ime
rioll 'El@teﬁlluﬁt\&?@} th@@lffe‘ié}icﬁ BeilcBPiheicN8 HiRRDE theVirbdedm poltshmg step and
mnimumrinsing ste The nmet hod according to t

taerprshiime af the slowee mf@g%tten, Mﬁéff‘?ﬁ?‘b‘ﬁlﬂh A guigigEun 'aeﬁt%ﬂﬁt% e

that ther
thr oughpu? ht ﬁl\%&ggta ‘r@(gﬂ(?llhgrgo 1?1% ea o} Eﬂp Ee B&'V\%nt l ventlo %Ias the
dolyanthgs thatsleré fs nbcneg@m reflieet ofnj theetctObtthmugthN 6 oxtra tm;e 1s added
til rgsw nlgh Ly uﬁg%ﬁa £ ca éc’ ﬁ't fcbr 8rln?f’ ﬂxedte (?Il Eé’;fo? él%vxinﬁf ?s'te&ax ]were set,
atshm ﬂlat ebe thﬁﬁtjr_tmﬂgﬁmﬁhldﬂ Bavieao bh bulttnn eAdtiosn ad&ntdgabf this

bl B P 5B o A B on e
W QB dn @ibsBpribriakarartiodIa friRking Gy e Qerfbitdd dnhﬁdﬂ’f@xfeﬁf wafer
carrier where the polishing step is perforned. Thi

qagiss shap he wafgrcaprnswhere thp pelishing siepds perdRrmet.akhis lse%taéege tools,
\i/ﬁtcﬁ ﬁiﬁ%aﬂpdntagg bBLGEe 7 BAESu RoSmith sfactlifay. { 8184 roorh?

nbodi nents according to the 1 nvention,
s u bst r at elmegbddéments anspidingrid tiast iovenfian.che snbseatp mayibglal y
sBﬁlf’c%S@?c?o‘i v?a%p(% ‘QEQH AL gro%gi%g& £e%§0nd1{£t‘8¥ BlbEE&R0!
rnvent 1 on nor e’ provi des a conpu program
product f The pregint invgntantfurteermerd wavitlesra @nmtmmrarg product for

step in a rocess .of a substrate V\,h

SEHBE o e het0 A o et 1B R P B b A Ay R Wheh (e computer

p'i@ge&m PpfodactGs BRdLRE on ApreseiatitadindQueH MY DRINGEE Sa embedded :
in a mcrocontroller or a progranmable gate, arra

!%le@ﬁrogessarne Ep@R mickreonizelles gF & Progragyrahis 8% ?‘aﬁ‘}tﬁ“ﬁb agan FPGA, the

Btef PogANonRidih 8 ceeXoPERHBIIHS Wrb&!ssﬂ&)nﬂinslr@% leaﬁt\’t@o
sequent processi ng steps, and at |east one

spbsc@wsprnges&ne pieps, an htelpaﬂbpee efdhpprogessing steps ﬁ%ﬁhw@m eguprises a
rﬁlfs*’gE steéla ?J: gfl[&hﬂlg ﬁ)egher%eaﬁﬁir&egélﬁgzgé#%ﬁﬁ §ﬁ!ﬂgmﬁﬁl§p§( the same

he sane nvent
timleso provi des a machl ne-readabl e data storage devi ce

storing t : ut pr.ogra oduct

nvent  ont TR RGP ERo Gy BB et daRE A L Rs e Soring the
cBInBetEF prog@m bkt AikbidingR\th€Rverdionpr ovi ded. The net hod
conprises_perform ng chem cal mechani cal planarization

~of a subBtthsmaoreshwetdpe af warulprlerngAncelectlf ofplsgtoricidspice is

pPEVIRA! BiSméthod EqRfrise¥\PerfotRaRoheRical mechanical planarization of a
substrate, the chemical mechanical planarization comprises at least two subsequent
processing steps, each processing step comprising a polishing step and at least one of the
processing steps furthermore comprising a rinsing step after the polishing step, wherein ail
processing steps end substantially at the same time. The substrate may for example be a

semiconductor wafer or a partially processed semiconductor substrate.
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30 processing steps, each processing step conprising a
polishing step and at | east one of the processing

steps furthernore conprising a rinsing step after the
WOl2085035837 St ep, wherein all processing st epsSPETB2005/053043
substantially at the same tinme. The substrate may for
exanpl e be a sem conductor wafgr or a partially

processed sem conductor substrate. WO 2006/ 035337

PCT/ | B2005he #8@atdon Hirtiermornprevideomcdroputéreystomedapted for receiving

BEPHLE 3, GARIAEL LR VR L8 SR M v e

. 4cooddirfeao thequrésentnnveptivhe CMP process according to the

present inyentiqgn ese_ an r chargcteristics

Peatures DREea0 SHeRpEEiRanie IBPEssad 4 Aacteen Pt G presen
vddtioh KGI H&oampﬁﬁht igudi ) Eﬁetfbmm‘nﬁg H@tﬂdldﬂﬂie@@i[ﬁiohetdken in conjunction
descrlptlon gen in c unctl

a‘mn#awas TS, W Rith it %fexsym;ﬁaghe @finciples of the

iﬁi‘éfﬁl’@h €rhid AQctioRGs Eil‘/@r§ fdi’fthetslaﬁe of e@c)ﬁ%ﬁfe'd?lw w-m)bﬁt limiting the scope
description is given for the sake of exarple on

of thhiwuentionndhe ratprenke figargpauotest beloyerafente the ftmcheﬂt%ﬂwmgs
reference figures quoted below refer to the attached

drawm ngs. 10 Fig. 1 is a schematic representation of a
mafer-polishing t ool . Fig 21s a schenatic

illustrati a,waf er ur a . JFi is a
Lohomat § cFid 1 Bbe RUPRARC ispresbrtalioR 38 s e istibtoobs oo

}‘ Io:r s ;a ?‘g ? Hignend ssch?mthﬂri]tgllmﬁgeg gf 4 wa&g{sulsw@-%aﬂ&y&éxg, 4A

pr ocessedFiEnd it sPRgRtc I awﬁpaoagpw’ l%@t oREbe et far,

ATHORIERRCST th firBseanin@fiRdl nent of the present
i nventi on. 1g. 4B illustrates a wafer that was not

contin uou§1gy4léellwg’a$9ﬁ 8 aeades dlapt Aag congiruoysdy hring priogeseseand did not
VBl O, RSB iz B BHBH ey yion
t he 20 nEighéi iibfstratesa prates et waswa wontomonsly bbieg processed and had

VRGBSl fi8Ls, Fi gures, the same reference

signs re Ane ore anal ogous el enents.
present i F\i\geﬁl illuatsates 4 bintplifickbblock tiagrain dfta doapuee kystedn in which the

%ﬁﬁgdéﬁﬁ; epbodunents and mnIH reference to certain
€ PrESEPt ppentiop A iesPhodiefios | inmited thereto as
it is |inintBedigrbsnt Piutddothé bahdReferdid¥ sighl RIFENE eheShAB r
in the clainms shall not be construed as limting the

agalgpus eleenter awi ngs described are only schematic and
are non-limting. In the drawi ngs, the size of sone
of the elenents nay be exaggerated and not drawn on
scale for 30 illustrative purposes. Were the term

"conpri si ’ﬂ%lpréseny%$9ntlon Will 3 RESTEN wilf %e%{x':c? td gamé%llar

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

claims, it does not exclude other elements or steps. Where an indefinite or definite article is

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

noun, unless specifically stated otherwise.
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clainms, it does not exclude other elenments or steps.

Where an indefinite or definite article is used when
referring to a singular noun e.g. "a" or "an", "the",
whizgosimsdsudes a plural of that noun, unl ess PCT/IB2005/053043
specifically stated ot herw se. WD 2006/ 035337

PCT/ 1 B2005/ 053043 7 Furthernorey the ternms first,

second, third and the like in the description and in

t he cl ai s, UEPW%G’eﬁ@F"Sd-I@t seqerd. ghrdrapdises iesdn the description and in
Sthé'tThids, Eﬂvetﬁ didfl ngrl?e?\? %Hdl%{‘ eﬁe%ents%%g Gl RcBadly for

sequentlal or chrono oglca
Slssratbingoperanential orﬁéxrqwlqwak@rdqs ds todreanidetseod tian geadh® so used

t and t
RS OBRRERL AR SR GHTE FOGFRR2 LBl i abigres o e
daysabibe desoribpbhieatin ore dapabbd dfsipemeion @NetRe stfancaabar ddgtbed or
quustljalc rat ed herel n. It is to be noticed that the
g%lu}SI ng", used in the claims, should not be

i nt er pret eﬁ 96 HediotigedrtBatithd ©he dcdrﬂpﬁs’i‘t% rﬁﬁ.@@% fht $1aBfs, should not be
er eaf it daes_not exclude other el enents or

é@%‘&etﬁ ieing rineted pdhp meptsdistedshargafies it dags aetaxshude other
CRIfRAsTr REpSEARNS, the s’%ﬂ?e &thel&p%&%h &, Qedicd& éﬂ.démulﬁt‘%ﬂeaﬁn% and B”

devi ces consi sting onents A an
Rad netibgtlingifedio dﬂ‘égqg @@mantmg ton qfrcempmrentsy and Boh mephethat with
oRb¥ct St e B
E ores e:?%lk%t\(j ent ?glﬁ %pe?%ny rc?téésq’g%td%mg%ﬁen%ﬁ & tﬁd 1 A and B.
pr ocess i nThwhpresent ingentiop psavides afCMP sathahd & CBR probés in which the

i e tor waf er ir in between
Piob e sl dinic 6P ORI e stfoisbieor Sl rasdtchetigon bwo
blﬂmet]uem Nepsiid e prodesd i atoid@or at astShiRfhizad. 85 thail Wayp W substrates
as.wafer.s are |l ess, or eveg not at all, subject to

BisbF BTy diedise @ Ghe 2t aall sublest o oBile deizs stsdas aitegorrosion.

. ThY subetrsxeding P Bél b&iﬁl@éndﬂ&f)%&ersmﬁ&ﬁ&f plﬁh 3k Bargﬁl ly ?rocessefd This leads

%artl al |y processed. This |eads he produ
‘g Prpdaftionyof, ;hfaboﬂyehtg preduets, ssh as gg eémm o1j edeotronic devices, -

el ectroni gr;g gwllzfsﬁ-ﬁtes Rt 9 ndn! 1Hn'ﬁ?%t &G %fe aas%hg?atlc diggzam of a CMP

nonllmtlng exarrp ; a SC aram
togbl0, tomprginga lesidiwgload btatiet! hhwahd fsttanaf@rarkibr W2 tafirat polishing

élétr aﬁé g%%{] E}‘d %vraf %%arggxf 14,25 cleg F@é}%ﬂ@&ﬂ%} f‘émtﬁa third wafer

qainaetrflérand 35hivd pdmshmg blananwafz &vith aCfatufth Gafet BartiBdl B Anflugaﬂpze of
carrier

I i S rmai7 rt.h wafer
°eé§<g‘:h°;ﬁg89‘b F*BE%%‘@W REmGH givEhereinpligg. It has to be
lﬁidaisfcmﬁﬁﬁat H3s eﬁa’fhplé‘-t@ ohE 18t 18 RaRRITekN&ihing and |u¥1dé?§§ncﬁr?g and is not
understood that this exanple is only for the eas

IHF"@%‘? #¥§U%hd understanding and is not liniting
to the inyampLRY. folexa g@ﬁsedfﬁﬁngﬁ%r%mat{o% of %ﬁp;{eﬁ interconnects

during the formation o éopper I nt8rconnec
intheumenufantiring preessesfs. pkleetronic dévdctsr Gopper GME RECMP) is a

ferred wa
pg%g'ggr %er congl\@%per me§°°@§%°3eras EWHBT%BQ bﬁdata]‘tgpg%hy plgsma
epdhirgndue tetlrehawkg:fdueldndb ¢diiﬁ)o|uﬁd3 kf @:fppé‘r at @kéthe‘By ARRBadre, e g.
I %Qer ﬁl a rel atlvetlc)l/ \@/ erature, e.g.
below which 1s an essential feature o the plasma etching process. In Cu-CMP, copper

metallization for interconnects may, for example, be achieved by combining damascene
technique, known by a person skilled in the art, with an appropriate choice of barrier film
material like for example tantalum (Ta) or tantalum nitride (TaN).

The damascene process is a way of making metal lines which involves

depositing an insulator, e.g. an oxide, etching a trench in the oxide, depositing metal
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bel ow 200C, which is an essential feature of the

pl asma etching process. In Cu-CWP, copper 30

netallization for interconnects may, for exanple, be
wohnwwasssby conbi ni ng damascene techni que, kFomaB2E/083043
person skilled in the art, with an appropriate choice

of barrier film material |ike for exanple tantal um

(Ta) or tantalumnitride (TaN). The damascene process
dveryavheryand ftheigpollistgngrbicklwith QR® sohhetdl is juwoleR @Sthe trench. This is the

depaqsi tin n.insul at or ) i et chi .
SPBSf R iRl Haneng setet i et e B P o ks dheypetal being
&@I&E@&Q&%@'ﬁ@@ andBthe bLidY VEaE depiifed RAR 18Il tBOLAB between the

back with CwWP so netal is just |left in the trench.
mppipls Dpgiagogee PropRseigs fanqyes fhﬁ@at’ {ill el ep deetanspradechetween the metal

s H amg Jﬁﬁ% glu ﬁ?ﬂeﬁzﬂt SHERBSti St prbdesdes a§e|a% MR ind8ABuses an

patt er ne etching, and the oxi bei ng
aédeotdht leeteackﬁftarryetalcﬁtcfh, and 2 metahGPE e insterd oiha@ oxfetGQVIP step.

f
@gdg@%ﬁ%h%ga%% ggﬁ%gfta&gsceﬁ{'ﬁ‘é&%s E;}ﬁat%ﬁﬁal nileng% _ nPc{ {i?éaﬁ%g‘ge formed in one
pre&ué. twle, mahmg ithief pmems vty atiraciive insernsfof plecities pesfornsange,
the %ﬁ'ﬁ g&t % FS an oxide etch instead of a
éfftyé? cirgyifjand nraduet ¢ step instead of an oxide
CVP st ep. Jp-200144201 @éayxw&a@emaécehmnﬁaﬁammnm\ﬂms making
is that netal |ines and vias. can be forned jn

ys¢ ebrbarignfilme Usgrinanady of geagsifisead dayer bptis 2RQdifIRd R Pchof the

diQEdEc Rlerth8 G presedt uRRF R HIRRE film. TIR! Baﬁlih'r I 'lrh)éctgi)oﬂ:lhﬁ an adhesion
circuit”and product costs. 10 JP-200144201 describes a
rdemelstlatwean qopparaneé thermpdedingdisleraictand as ardifiupign basier. dixcess

f
Byl i LA VY5 e AL B g scomt
stepdWhsle penecsang the ibaeeier filne, coppar iisealsd fulrther rﬂmevéahwﬂleeremoving the

Ot ER e er Ry REGeh i SPRE e s SEReE! oy JEFBRE R ey than
thea¢opper. CMEXSIRSS th@&ﬂlh@ﬁl df%oﬂﬂﬁ@&ﬁﬂsihﬂbpmnd tel Hasrier @3 and

step. The baryr é‘?f{) rmved during a second CWP
ai@egqs &5, reqiiradedic Sqa}?ep BRFEFU- £i 1 m copper is

al so furthgithe Wdes&ﬁsearhef&m&w thd QP t@@rmln%y be such that a
film the sacrificial Imis renoved at a hi gher

fisgy eneadier (cap be loadasbinto théh?ad@nhﬁ@ Biptiem bhand if subseqisetly moyed to the
tgit ngﬁ\glll{%ﬁ]’:l fd an kvhﬂ& Qé)éoﬂd m?erqg(ﬁﬁﬁﬁucg@ gﬁ@ Eheftg\f*il’ttm 13 through

arrier Ieves the require
Iw@f@loadcsaﬂnen ﬂal a]hathueimt lpohshm‘gnlattfm b¥ amibk exatnple gwoe,cbopper CMP

nﬁy bgtpexatb Nedt usmlg askurfy, stuog S e 24 t’gﬁf 3%? |0§%aé blte%m ﬁo 1] and Haas

er ca TRV RS SRR A
Eléktranid Matersdld Saduem[jpyr Gm.lrf}olsﬁhﬁl tofremste thobulkRbpyger film at a

fagdereny Tf%|Thfo’r?q%F53ﬁ!?§ﬁ%%?fg%%§?QP§ﬁ g A Thefocess has

htgaeclf fo'batridPRkide REIBGivity aﬁ&@fd&pé& layeP with@ tﬁmm & BoMENpm, for
copper CMP. may be perforned usi n”;g a slurry such

as
exangple, g g pregessng ape en thivFisrpelishigPlations 13 mayderkshveen 70 and
{ Ve
SPREPRAT e sube Br AN miglhe Rlelhed bl 5o URAhat SoCGHR
process sKeut tie &fsk wafee it thyvesltto pheasecatidepobisiring platféint b3, the second
wa?er rsD 1518\93 1o theaﬁrst polishing platform 13 and a third wafer is introduced mto the
CMP tool 10 through load/unload station 11. In the second polishing platform 15, for the

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

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

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

| ayer with a thickness of about 1 gm for exanple,

the main processing tine on this first polishing
wbhabdemssssdl3 may be between 70 and 90 secondspctliB2oeanssess
time of this step may be triggered by an endpoi nt
detector. Next, the first waferyis noved to the second
polishing platform 15, the second 30 wafer is noved

Haﬂidrh'ﬂ?mfriérhﬁ\taé BY 4 l5iBh Bededivay hed de b&)casﬁgs ﬁtoi)ﬁlfdraﬁ theah@fficial layer.
S i ntroduce lnto 0 O thr .
f*&aa?iﬁ RTOSERTINE URG ht ffecq%ﬁpppﬁgl %éé‘iﬁ%f“bgﬁuﬁ%ﬂrifﬂbthe example given,
el RERA A5 hhd 60 Scohdie Th&4RIhEmMBY BEtHigghdl by @h e&%ﬁ%lmteaor or the

be perforned usi ng a slurry such as e.g. CUS13
TBHE RIGEHINE HHMoOMARBMS afived 0| ectronic Materials.

The funct E?&fe&{enﬁgghgﬂfs'i Wafer gcl\zﬁoveﬁ rt@ﬁ)%%ﬁ‘lrd ﬁoﬂsﬁmg%% 17, the

the barri teri al as e. Ta or

sebandrwafergemofrerdt toliz OGB! p8sEag pREw! Bzab&fﬁ@s’@f@ is Qloved to the
i e

t% d’I: elg{smé éla@%ﬁa‘npir;ggél 4 ﬁ?ﬁ% Gfgge'cgslh ff@{iuz; Y6 h%é 1&'21%%#1&% station 1.

Gm thisethud pglsjhmgﬁ)lmfmmhﬂsfos dmxdmpkel giveh] thg sqnirﬁ‘tcfad) ragrerlzﬁay be

may, for the .exa and 60 )

SR PSS S P HA, PBEESE R GG ebBE A BR afped on this

tHied pelisBing 9lat1bhﬂ Aﬂaxammé Qpﬁﬁﬁﬂrﬁﬂlai daitthe 1B f&@léﬁffﬁgﬁﬂdy&ﬂr
dur ati on. Subse 1%uentl first wafer is npved t

expraple fhe .&ielpéqﬂ. 13A138 obtamablsrfmqﬁohm fed HaaBieiray Materigls. The
RGO whith 1§§ﬁﬁaﬁnﬁﬁi él%’xﬂk&téﬁl Ak G6aL 3 ﬁntaﬂﬂaﬁaiﬂbﬁt%n and

waf€r 1S nmoved to the first polishing platform 1

d&fepbmdtqﬁmwa@ﬂhﬂsmmn pr@dﬁ@@dlmmrothtsrtblrdi polishing rrkaﬂmn 17 may, for
r r 7,

4 QL . SO UL B0 T ) Bl .

renoved. WNextatht dicst atafer és mevadao ﬂmhjoacwunlpadm:amm Ingo be removed

R e ol Ao onkf B R 1 e el oo 7, e ind
whs@ds ﬁl@fredl:ufﬂﬁd stgoriBpolibiihg pRMaRPI & thefdshp hagalis thoGek-to@he first

ooROE oSSR e b pon e

lm;oaﬁuﬁggﬁ@ps as a final planarization and defect.
reduction step. The main processing tine on this third

pol i shi nthpﬂ Povedesciedyigguence may bp eecpsstadpntd alfi wafers tibe treated.
g\?et 3&%460 seconds and usually has a fixed
ration. ¥ the first wafer is noved to the
| oad/ unI oaohraﬁramsmg sep it perﬁnmreéafbat@dch palmhmglphas@l\.l?unng this
S, BV S

: |
rip SR RS R R 4Tt VR O aFesbitE ahd llyCipeg, using DI

wiatee of @60 th genkbiak hhyguipbRicdaniig l&hmbxhamh @bl elgha Yaiition dfs
noved to the first polishin rml and a fif

Bgagotazple wifhy 3 %’lﬁ%@&mpﬁ phe-ghe QS’@# a.“L‘é) £ ¥ otiRRh ts|,§@rayed with
higBPrdsint 0ad thd ﬁlisﬁﬁg%ﬂd ChvdinaRo YR r‘i’r%ﬁfgrs'téiﬁg performed during a

sequence may be repeated until all wafers
fixedame geriggpfa fewsseconty tangally between 10 andidi eqcondSnihﬁr@lrpose of the

rnfi%] ﬁg stle;? isRE FdnPSvaR e lch Besi®RE And ﬁéﬂrﬁmf B ]nglfs po%:hg gccp from the

wafer surface. After the rinsing step, the wafer is lifted up from the polishing pad and moved
on to the next polishing platform for a subsequent polishing phase. In a perfectly tuned
polishing sequence, the wafer would be directly brought into the next polishing phase without
any waiting time . However, in reality, and as described above, the wafer always has to wait
for the longest polishing step among all polishing platforms 13, 15, 17 on the CMP tool 10 to

finish, because all wafers are mounted on the same wafer transfer mechanism. For the
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rinsing step, wafers are polished gently, i.e. at very

| ow pressure and | ow speed, using DI water or, nore

in general, any suitable cleaning solution such as
wWOQ006a3s0t uti on of 25 Benzotriazole with a  PCT/IB2095/053043
concentration of e.g. between 0.0001 and 0.1 M which

is sprayed with high pressure omto the polishing pad.
Cbnventlonally, the rinsing step is perforned during a

f FXagwple given. feryasers or the eeqndnebigriugplatiyp Ednidyorbibe femipolishing

19%a@i¢h ﬂ-ﬂnﬁﬁ%ﬂq‘é fulth&: FSH&Q&?% dl? %le i1t goft%hrll Sgln% pﬁ?rtgsf)_’oo{? end for

to renove chem cal resi'dues a
p%ﬂoil‘s‘l’ﬁtwge“s‘to@d fp @mmﬂ‘eand/i@hwensﬂﬂrahaee secAﬁdi@ kespéively, before being

t er is Lifte
po P?égﬁg i H%Q%Stégn Z“hl\’\@valtgwgla alrds cgelslﬁﬁai%z&gtxs Bg?qrgtﬂy ﬁbomed because,
pafm ﬁomg,fﬂmwefaaﬁfsmwem ispedtiadtdigprid @ foes bNcimical aesidues

erf.ec u pol i shin uene t he wafer wou
bcé’mdﬁ‘% %8% ﬁF %?%&ﬂ?hqsrs?ﬁ ?ﬁﬁé dﬂ 58#1\’5% Alisingstep. Waiting in the
vitinbplitre ofla gt dheficalll r:EEtwc"é?l"Oﬁb’xﬁﬁent bPa CRAD ioB}/lO QQﬂt ﬁﬁemrable
descri bed ahove, the wafer always has to wait

| 9pHgRecHst thiyfiantes damasesarpsion)ito,in Fheﬁﬁmglerﬂl\sﬁm e mf:tal features
b thd Rafel Evltndd 6y n% cbﬁ'gélorlgs 4 1%3 lf J)f%aﬁﬁ n%F‘l APAHR UThg processmg has

wafers are nounted on t sane
hsehEsRPed Irrdie. 44e mrze@mnﬂm&a tliKtWals BARBmLOGBPrbdessed and

the.second ol i h'n
1]9% eI I &t%ggéafégfhlt lh?ﬁ Pﬁt{) ungﬁ PﬁOéessmga? fl% iuf%ates a wafer
dﬁb whighihad towait irthé €|M]bto®t B(Sdmrﬁg pReceksing dridrthlis was not continuously

lat f f bout bet 10 and
080 PR SUIR 867 W e A Hoem sps oo e
mesqpedsds\2e| For tiehafe | RLilRiSatéiM ¥5p. U8, 1 Svadel timé f%& e CMP tool 10
air is undesirable and is preferab y

This waiti n

X8 MesyhAR 31}%’53 Ie; thet e2se. the heavgpots 28 asuvisiblsevitlf the naked eye. For
WRSTRF whitin@pbrici! dth@ QARALSEDrdwR A cafi Igg @ stlibqg' %vﬁ.H %>
comng fromthe slurry that has been use un

PREPIEns pollshlng step. Waiting in the atnDsphere of

a highly c i.r
I e e T —
g{mmgmg(sgﬁwamsep prfpr ¢loninating the carxaign issug ralfted td W& vV@'&rabaltmg for

vi dence of tal corrosion
OB T o R0, 1 TR ol B B o N tprocess The
fofierare mppbé edcutkd oxth@ suAble pe@keingld@ink SudH As%&dﬁﬂiuﬁ'ﬁl an
W% dw@s conti nuously processed and hence did not
FHARAI I EMIGIORrOGeRSOF Fshiammn # Brisroqamtralien; eront digitaldpgig device such as a
programfrBbiel datéSdriagl €8 A MRS £ 'The k3RwWHARI l%%gor&?off‘@ﬁj sulitdble storage
the CMP tool 10 dufi ng processing and’thus was
Bt Mt lskgttespp bard doiwe. tapersterage, beoptahdisi aticht dsc GBIROM or a
o] 20 on
RO Solid g BRIy o, AcCHRInRRT S pigrefoiaiGon. i fine period of

nismaVhghvden gwe subsequent podisiEhg stepodn d40h pblishity piavfcnd 13215147 no
pots. 20 are vi Si bl e

ety b b lRig 58 O R R g sl ishing platorms

' lc’iahﬁgé naust be wigBers@by thedfst eadpolft sipREII Yl %e%&lsm‘né Blaﬁorms 13, 15,

. R Gp MO Rt PEH Rt Rom ol 3. gmsdiichibe opikhing st
tﬂv\gtg thv?/gfgﬁegreg{/f/gfet :Iﬁis'eﬁgpchﬂlesaéﬁ[ 25 bOPivks 6 o BlAL L pefiod for a
polishing platform 13, 15, g17 has elapsed, or after an endpoint detector has detected that an
endpoint is reached. The endpoint may be detected by several methods. A preferred method
is an optical method which reliés on a change of an optical property of the polished surface.

Optical measurement can be done in many ways, all of which are included within the scope
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20 processing in a CW tool 10. The software contains

a code for controlling the process. The software nay

be executed on any suitable processing engine such as
wocoenpasaT, an enbedded microprocessor such BEGI/ABROE/A53043
m crocontroller, or on a digital |ogic device such as

a programmable gate array, e.qgq an FPGA. The software
may be stored on any suitable storage nedium e.g.

of tgké‘teﬁ@% invgntiyy Hodyxpmpple, 2 elipags inoy i ectwarprfm@rw ©fthe polished
gfrﬁke m‘§§rl 2? 8?&% A%Coocﬁr@- E%bl%n fztﬁe é}es er%qyler}]t\g)gh I%htsﬁuﬂ{q% laser

mum rg%acretddaruhe wafen sirfage timnmminshmg) t}sutglemmdow embedded in the
|atform13,. 15

h hi
RESh S RaEls RESS s ARG ol A e Rt o gt shgce
théreBy Expising@nsthepdidiareat lay@trhateiil mgdenh@tﬁ @tig@nouhBof liéﬁt that is

e tr.iggered t he | ast int signal
xgﬁpctatﬂf]léy gﬁmagﬁ? n%ﬂsa‘g¥ BFRsequsnce; gne eng mtI is ggaclgﬁd fysecond method
ARFRObA3Ed 61 § ARkhadical FpRYI drhd ﬁalsné@éufrfaewaﬁexakﬁﬂe 3/ a further
on which the polishing step 30 takes the.longest tine.
erphadinasry ﬁémﬂpr@%tn@fenﬂﬂyths ér"@}melrfoa:ﬁtbéwaan fheyafer gngghe polishing
BRL R & BRI e RSB, b Bng gl O ot o ot
theyEnictian foremdpmgm Hexcer whatvechanghia feintdgofordte mrm;zasm@ed the endpoint
19 ?fia e‘Elm%ﬁ& \ﬁsaie%sxﬁ'ggaplcglz b% @‘o%r i%ﬂ%g g‘%g%rm g I,(]J? 8%‘1[10}1 ars mcluded

\plth]m dretsgommf ofttheeprpeint Mhadion Uinfafaether edbotinddnt sfeaustEabmbthod may
all of which are inclu

BT it e S D0 ST rn Soverhie BogioG? BRRTEh S hcpyean be

fdnitoRRl. WIRA QNAyek BY MRlcH&Ns rdnfive® Kdfthe wafer ShHHRE ShérBbPexposing
reflective property of the gollshed surface may be

apeiber, differe dayermgtsrinlamdemeath, e mmgqahvéh@haaae Thjgemay be

- dsk@ltnd E&lﬁbﬁltllﬁ%%nh ehb6 i eﬁtf eéiéc@ﬁ’cap efhd8 i n%\?‘g é)r example an
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: measur

surface during polis |ngt rough a wn owe

- eldstricapprioperhy ofghe walfer maﬁbamm@ded When adayenpEmatsfial is removed from

RS Stk &lrealeS é{nﬁ'@&g {l#ér eﬁ‘.‘l{}: dpﬁ'«gr% 13 rr/frr?a? Sial ér(lffe E}leaf %change of

exposi ng ar 1ay er aral

thmdecanmll ptopefty targiet ysed hathe esdpolrm‘ I ect ed by t he wafer,
oint .is reache

changes. a con nce A

Second mettRuiveioS B BattinboRoa Bbnah tabad By e 0o
ligde, FiRSing B! pesfbffledSstl drR @R mor@b6f 18 Bolhéhg plitformb s t 1hae|17 depending on
theg;t{)odl ment of the present invention the fricti on

1Hgrepes RRoRsen the malmsocest e Abths diffesent ﬁ@llswiﬁ@ms 13,15, 17.
THERRHE Gfis %let HHAf, @flerttHE | Erﬂﬁ)oﬂl@ Elgﬁiﬁ'o@ the YRSt &néﬂﬁg Bhtform 13,

fromonerraerla o anot her, the friction forc .
1§h’a7n g@@ng pie Al polishingrplatfosmahgel 5|, nh7 tontipne¢soior & imited period of time,

rcc! H)sprgﬁg@ gécfgltat and%uff%?e‘ﬁp\%gfer ;mfaﬁf cle# 1%/1&1 :Dlghﬁ e)étrrae time
perimd fod 6 ringingistep actvediag txp&e cnfvehﬁxm 1|s rceliaeﬂnﬁmlmm tinkiap time. The

.n a further enbodi pent an a stic be. .
g B G e o REERa DA B0 So0r s AT Al SHWesheR 2ad L0
sERREES Thiz rEIRRMGY rinyifig ﬁﬁhe GoRqhiced tIRALIOE BbpeMBRBvVA Jf M @Hhical
of material is renmoved fromthe wafer surface, thereby

resigyesapkflebss.anot her, different |ayer/material

under neatf,mdtheyaGe 'ﬁﬁ&hg st§|=) ﬂ'ﬁg lstald 2k h d?&g% %ast HinfenfBMime at

be used as the endpoln furt odl ment an

exshead the diEerentgokishing Qlatfgw 13545, lhbatrpitds ahithe same or substantially the

same second moment i time, the second moment in time being determined by the polishing
platform 13, 15, 17 on which the polishing step takes the longest time. By substantially the

same second moment in time is meant that the difference between the ending of the cleaning
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el ectrical property of the wafer may be neasured. Wen

a layer of material is renoved from the wafer

surface, thereby exposi ng another, different

weyetdoysaser i al underneath, a change of the ebeniB2bmsabsoss
property can be used as the endpoint. 20 However, wth
such a setting, it could happen,that no or very

little, i.e. too Ilittle, rinsing is performed on one
@rinsinp atepfat tdvh pphhisdpladorpl 3t 1 HirlrvedodSnotkhiceed 2, seconds. Hence, the
tvveen t he '

dependi ng on ,.the differenc n progce ;

SR e 63 et et T OR PG P01 oy orhggch Gihe plurality

ﬁhﬂf@émrpehsmﬁg platforizant B9)t 7 dhaf condthiyeto thd i@ ARMMP tools, no longer
gnal .of the slowest polishing platform113, 15, 17,

l?aﬁﬁﬂxﬁ‘éd’é‘ﬁ“@?l polishing platforns 13, 15, 17

conti nues 1HQfmpRnlehithb ﬁfés&ﬁ‘dv@ﬁ#ﬁ‘foﬂd ORIP B8, H\@éfﬁb‘aré dption may be
required to prow de decent and sufficient wafer

woyifetcwhich abowigpersTh ect @xcertn mingunpEpsing|timg in 2 hrocess recipe. That
thinfid 9m§&1§ an’é‘i&ﬁa efla &‘&ﬁxtt&’ th%'?f?né &%%Hto&‘ﬂ{% ﬁréln%%né%en the last
[ nmay be

mnrnumri m Ni“num ri Nsi
dndpmintongnbl afwdl 1ﬁ018hlag phtfermsaldd 15.yl5iis a‘uggy:rekietmﬂmracﬁnahmkmg time

10 ,segcands, hi m ni ri nsin S reguir
riflod RERERE Ty the sl Pal it whies fudoy SEsbd pl g pftotes 13,15, 17
ofetiy CIP 361 1I0n1ntthatwayayafeﬁs lof all ipoRsbirgs plbRnRES, B3, a7 inagtbe lifted off

a different first in.tine at _each of the
A ErBPE A BT SHIHE DA SHER i #5d o ety befrastgmed (o the

deiaﬁpos@ﬂﬁg lep WiRSLAMifd ih¥hd ftfospiRfE second nonment in
time, thé second nonent in tine being determ ned

the poli sﬁh% @Mppiloal Fomay bgconmested) tp agfpmptes Ny stane 25. ﬁlro“gh the
[lﬁgvbt%p %rhxﬁgt@ 2 ol e bW[%’BEeSE Sy as% . rotation speed of the

st a same second nmonent §ITe 'SP hean
nlfnﬁmns h}; ldl. i’f eressre ob Srevpdatforink é3,e1r5d171,glmﬁ duréteon for each processing

eanj n 06/ 035337 PCT/ | B [053043...12 oOr
stePhSc hrélag Pe 6et2$ptéon8 Eetw f.lannléx gﬁgl? ]too? 318 i%d thi gom]il.yer system 25,
afl aaplifdig d¥meadnd ts:qmemdﬁed tblamplfy thb @ignilithaiingnsfr&p the computer
takea a q%kﬁggen éine period on at |east two, but
Sﬁﬁ§§ BIfg)t the plurality of dlfferent
pol i shi ngrpl aid @ﬁﬁﬁhﬂéﬂ blé& dlﬂg?am%'f' dco sténd 25, i Which the
has a |xe durati on.

rior art tOOS no
ng%thnsl qf ths RIgsSAE inyepsion ﬁl@g’éﬁte gbﬁ@'éﬁtfi\ SAMBeRsystom suely ps system 25,
sﬁ@afbw\ﬁ%graﬁﬂédqa efﬁ’ﬁﬁ%}bﬁe bR P ek eﬁnn@éﬂti‘awsls gaﬁ’? bSthE Fhvention.
set rtaln m ni mrinsing ti N pI‘OCGS

reci pe. TAaomputensystem 23 mshudes a proeesiar 26ithat maydethmupicate with a

f i h

nhllill er dfﬁ?ﬂ@’? rél ;ﬁ?wg% \Il{]? b %ﬁlﬁgsyﬁ%gg ﬁﬁﬁ“q\é@o&ﬁ%oﬁ%&, 1%_2[% ,forf:?ample bea
nha-opnrorc@gat @He procssort:menacilsw&e a4 pmgrangndblmgate fredyisach assa

defi ne the sl O|IShI roc [ ny o he
P Omehie gt AFran L) o £ pb S s o RN & arlield)
p}d%ratrmﬂibkw@aﬁe WEALIFP AN otltile IXR!. THB pBGpherA dE AL maSincldde a memory

may be lifted off at the sanme tinme or

sibysera B apsey inpHefaglinge2% (foranpitingarametaes dpiemplepeand a file
SLERPSHS45 30, Dk o o RSO BL Epni 75 may e
deskropesystend, 2 DOImbdﬂ)ﬂYpﬁQn‘mT ag yabedded SontTdllen) e cptnputer system 25 may
also comprise a display subsystem 31, and output devices such as e.g. a printer 32.

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

intended. The different components of the computer system 25 need not be at the same
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conmput er system 25 paraneters for the CMP process such
as e.g. rotation speed of the 15 platforns 13, 15, 17,
pressure on the platfornms 13, 15, 17, tine duration
wono@acsss3pr ocessing step, etc., nmay be set. PCT/IB2005/053043
Optionally, in between the CVMP tool 10 and the
computer system 25, an anplify Png el ement may be
positioned to anplify the signal that is sent fromthe
physipaltledatios. \Pkrieons 5 the @oinpetefWRteiro2 cdli®d bddopnedded |@a aarious
siqgklfled bbpck di an1of a conﬁ#ter system 25, in

mafua. i ItraPWé'SSb?[é i nvention may be
enmbodi ed. h&rﬁcﬁ%&ﬁs?ﬁerﬁ)@&hﬁﬂl&ﬂ 6l les oﬁé/ﬁ&ﬂtﬁ*y? E)r example a number of
suitably programred to enbody the nethod of th
rﬂ?@mtmlw'ésq@ g rapdomy agoessghempery (7 Ridng $Hand aAread only memory

GRORYY 8 PRI 'E!c&:ﬁta'bfé%\’l‘ﬁ)ﬁﬁ:r roRERE BRENtiokEark RdkedTBY some
communi cate wth a nunber of peripheral devices via a

m@dmgﬂw&mm@@ 35 et bs dustuded, whigh trables wanyibrdrare or to
pro %Hﬁgf’%o%ggf‘i&Fougﬁ??oc%BP Sor 26 may al so be a

such 'as a 25 progranmmabl e
logic arr a}yer(lﬁibJA)faouiltyQQ pymgdlarm:ﬂ!hﬂee aalsf:ragrtetfnxgnada;(témab) for

ﬁgf‘%%ﬁgérﬁ e%@%d&%f °r8891“g 3??3 fgﬁt& é“‘)a‘iyﬁ(}r%‘ﬂg?erhe pointing

@RV 38 b f&n uﬂ:lniéStqj’onitmg ldte\aif:amfch:ab ¥ n@fhsd, fu@bkbanpmhéhpag or
paraneters for, exanp and a file s stem 30.
e detie) o direet li’%?fl'f@rfjéﬁlcﬁts‘t‘%'r?s @eiPe c“S’h"ﬁ% S‘é‘i‘ %‘tf%‘?f?“’d into a
dpldyRiviee 39, desktop system a portable systen1or an
enbedded controller), the conputer system 25 nmay 30

al so conpPisplayubysisms] typipallysinelies 2 display QS)&ETB’GRY 40 for connecting

agcgﬁlééﬁq‘évﬁggb t@%le%ugsub@y 111 g, efhe?tgsplay}? u 4 aglﬁ% a cathode ray tube

I's used generictally so as't
(eRFna Hat-panel dexick swibray atlhaaldmstaiuisSp@mfﬁbﬁEh): o a@‘as plagma-based

TP ese o LB RS o et Ty SRR BhflieEdo provides
copsslaipndl o the disphiy deelcaw hrktEncsﬁﬁny muﬂ@@ﬁﬂﬁﬁﬁjﬁ Biémory 41 for

PCT/ | B200 53043 13 ation. Portions of
sforins thsp q% a&ng@ﬁw2@£@§ﬁ 83% nnected via various

net wor k Mgl file stodsdeldéttdl 30ipi® i petsistins (Ho%sdowﬁﬂdjﬁsﬁir@e for
Menory subsystem 28 1ncludes at | east one nenory

' pefagaam rad datp {ilgscnddncludes g FOadaptse 42, i sennsciing PFT\Ph?Fabf?ﬁV'C‘?S

CRMR BRI W@M the 835 %ggrs?elﬁ Qﬁdrlﬁ’eﬂeb{ ﬁ@?ﬂ%vmé typically -

34 I'n I ¢h executable co

. mqhgleram bpstone handalisktdsived3 andadoase oneeﬂflmm sye (ahskmsc”) 44. The

h%t%% kocir{v%r43 ngngglug)e a %% tﬁ%%%ry %%)ﬁs%n? Eﬂ %ﬁ& ﬁcﬁﬁgsf%st memory

olng rou processo
tdlgeed ulm mmtsférattl alndtfy)rﬁﬂletdqul drﬁrb | "Sherenmhyl dlens baothsmedevices such as a

ce ter 6, for onne keyboard 3
ClfPive 3%, 55 Bl il B8 AdARIBH, SR Bep O aR L etide pard disk
dR ST itiOypel o Bl Wi S e mBvABRY mB@ia aﬁmdg@k rEetcoP@hief §3&m 25 may be
devi ce such as a nouse, trackball, touchpad or

copngpable o p stifiecarea pRtwarkapeleas the Biternetry awitable camemnigations adapter
A PHSHemCr een device incorporated into a

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

Software stored e.g. in the memory subsystem of the computer system 25, or
on a diskette, a hard drive, a tape storage, an optical disk, such as 2 CD-ROM or a DVD-

ROM, may be executed on the processor 26 of the computer system 25. Either a user has to

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

i ncludes a display controller 40 for connecting a

di spl ay device 39 to the bus subsystem 27. The di spl ay
wouhp®33d7 may be a cathode ray tube 15 (" CRIFQT/IBA005/053043

fl at - panel device such as a liquid crystal display

("LCD') or a gas plasma-based fjhat-panel display, or a
projection device, or the Iike . The display

narhatab Mara keQbgard 97,0 shose pvbmetershagntal ke fewh¢dizomliagpdnayry. These

e 57 g 1RGP rstu s GhrBLbe Bk o REIE ot when

deyingeuBiic CME pfdcts adiopdiag e hy piesent ﬁﬁreﬂﬂi@ﬂh éafese parameters are
i stent (non-vol atile) storage for gram an

per
wed i}rf?m&% ling-hay jong IaE‘HéfsWhaaﬁ rqtatnal pRptdand zngsw each of the CMP

rﬂﬁﬁﬁﬁx‘é 18 NG, PRI RReA AtheGRAMINERSs are SHENhATaGH Bl ﬁth&mhats%H@same
drives, to the bus subsystem 27. The_ peri pheral

mewsz%tmy,pwapmycssm simedemarising galishingdirpgngl, gptiually for each
§H ¥§k @fﬁngt | east one floppy disk drive

di skette") 44. The hard disk drive 43 may include a
cache ne rrﬁhglpmsﬂzms ywtrmngbys prhpasks 4 fletibid eslsmg ftmmtpenod in between

BBt Ep AR sePe b ok brd . e oSG descrived or
LIMRPkbodss vsed éﬁ‘l@’tﬁe ﬁmnaﬁ@d oﬁﬂopp@&nteﬁdﬁindctsorl&lnllﬂanufd&&mng eg.

stem, 25 ude d dis r s of the type )
ei%ﬁﬁw ngemléﬁﬁ\r}&s |t%b erstqog tpat |d?fg(lé1§{$ Pf?f‘és%%‘ﬁdﬁ%/léﬁ’mdmg to the
iBVCRt SNt nldBEE dpPlicdOIYARE CAMP frobésd ubbdlm Ah@andFAMRIhg processes.
such as the |nternet bg a sul tabl e communi cati ons
g

Faerhprrore. thafdMiderln0 that bavbesideseaibed epmprises threapolishing platforms
13PP4, 961 I%\?e\}ep Gbr (;tﬁﬁ' gﬁﬁ&waﬁse HIRRIB Y &A 10 Pndy! a@ken};ng%%)g comprise a.

may vary, dependi ng I npl ement at I on.
diffeyens dhumber, ofipolishieg platforms. subsyst em of the conputer

system 25 h i t o
st or age, E’;mtﬁ% alfo é]‘lascgfbgé gltnggdl ggcﬂ ﬁc&ﬁﬁgbs?epaﬁ%%&l polishing
phEfdmTay15He7 eanﬁpnﬂeed POhSHlﬂ'?St@T ajﬂmmmg&ﬁepoit it tocbe understood,
Bl B Y ol e ibgl it Bl ept g BE mveton’ Ihe cop
pﬂ%m hscordingto dierichbdlinien df hﬁsiﬁvéﬂﬁoﬂ Q@ﬁé;ﬂ&gﬁé’v Eompnse at least
ar

PCT/ 1 B 005/053043 14 Faraneters via a keyho
v BrASCSSRE Aiet-Saulpaeeustyopepformed ‘ttrﬁ’éféefF’thlﬁn%ﬂﬁ‘rfWS 13 15, 17.

. E-Eaﬁér%cesﬁ’iﬂ% B LEhprit & g}BhQ{h%ﬁ/%ﬂaerYat a6 dreR¥ ﬁﬁlﬂr&feastu% steps may

con e driving o when carr
farthsrrape cpmpasesasrinsdngotiedi. Hor exampiee i €dBhpropess.airfitsioocessing step
h 0
Sy Ep AT A SR Pl ORI s
ptdeessizigRtep rpﬂyadtﬂy)ccrerris’é a pbﬁshlﬂg ste]shaimmg/zesccoﬂ'mMne duration.

a neters.are.su t hat, each Iatfor
P REL g ifeRion i deohd ERe QR IR be e i (5E ot ime
dﬁﬂhbxs mhe @otsllm&eadi@g tiRP dinAfah bPthé BFst PRSEBssirp! saépfrﬁsymhen be adapted
present invention thus proposes

sqqhé;(qt @p@ t}aq: fiest ﬁrg:l tpp geeopd pragessing sispted ahsubstantially the same time. By

ending at substantially the same time is meant that the difference between the end time of the
first processing step and the end time of the second processing step is not longer than 2
seconds. Adaptation of the total processing time duration of the first processing step is

performed by adjusting the time duration of the rinsing step, as the polishing time for a

| particular CMP process has a fixed time duration. In that way, a first wafer undergoing the

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

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

The i nvention has been described for 10 a CWP process

used during the formation of copper interconnects when
worrudeass37i ng e. g. el ectroni c devices, but itprdEB2003/053043

be understood that the CMP process and tool according

to the invention can also be applied to other CWP
processes used in other manufacturing processes.

Pprocdsh etepa) el tinhdéurfidda geaod ofl (e ilitédrer prochaty sthps eraylbedet such that

T

fihé Siddncy Bbne STAEWATSR has tohbaitiinfafiredectitt balugaansf@ted to a next
pal ishing platforns. In the above-descri bed

biag mdackd, bl-ocessi ng step on each pol i shing
platform Y3, ﬂeﬁaod%ﬁd%ﬁﬁﬁ?&d;@ﬁc%oﬁn%% 'tl%BrE‘&nﬁrﬁ&tf%ﬁ%&v two
rinsing step. It is to be understood however, that
intpertanedeantress Hitsk theemis aaionswstaptallygto w¢tm2tf¢rngalt1@g mHer n
t 0] el
SRS Bt (s an DA RS o RABAE LN gD el can be
indrsize@ (A savongadvansgd Bgha ne psgatise afiédt an ecmjshryughput occurs, as after

erfo d,a f er ent | j shin | at f or
BE e Pl oMy wddse sfiled Salt oot RhiED o opiipE3icy tiping te
maGimeein@tinlehNoRkes @S iingidsd thefe, imlth viould h@ihﬁﬁﬁ@ if for example

onpri se a_rinsin ep. F exa in a
rﬁwg@eégmea i ﬂ?t‘s%nsg}eo%@w%fff watbateaﬂ-’pff SeSirity margin would
1L koSt K1t & ARoitRVARAnBgd bif1hé m%mndyﬂﬁt pa@hagqnannsmg is
rinsing step. A second processing st may onl
restepnedsen the pyne walcheprsere in mast mﬁgr @n WQISt M%ng may be performed

Iy
(gll'lz[ (ﬁi’f’gx%?ta ngtglh é?r&a& t%ﬂ? o&Jgag% Et lan t Sﬁo'ﬂ?hlﬁé G2p g performed.
T,lus kadsan larghwotsowhich iy pdiexiyamtgzet benalsd utrtaltas op tof mugleplace ine.g. a
flrstlﬁrocessing step may then be adapted such that
H°Me first and the second processi ng step end at

subst ant i adib y lehmdeswed tharelthddgh pefiad@nitiodiments, specific
substantlall he same ti

- cgpstrucHensaad sep 100§, s Jvell as Inwéer@? Euﬂigqyefq élgqussed herein for devices

RESFERE T 1he phdsOiit ifveRtibm Safbieh dhhﬁ%s of mbBica®siR M form and detail may
processing step is not |onger t 30 seconds.

bacegsle arithont doparting fiogt the seps @@% gfrlﬂgoftfhlﬁénvaa'%ltat i on of

the first processing step is perfornmed by adjusting
the tine duration of the rinsing step, as the
polishing time for a particular CVP process has a
fixed time duration. In that way, a first wafer
undergoing the first processing step will not have to
wait for a second wafer that is undergoing the second
processing step. Simlarly, in CVMP processes
conprising nore than two sinmultaneous WO 2006/ 035337
PCT/ | B2005/ 053043 15 process steps, the tinme duration
period of the different processing steps may be set
such that all processing steps at different polishing
platforns 13, 15, 17 end at substantially the sane
time and hence none of the wafers has to wait in air
before being transferred to a next polishing platform
13, 15, 17. 5 The nethod and apparatus according to
the present invention show two



I mportant advantages. First, there is no or
substantially no wet wafer waiting in air in between
two polishing steps and thl§ the risk of danage, such
as e.g. corrosion, can be mnmnimzed. A second
advantage is that no negative effect on too
ClAMYighput occurs, as after the latest, finished CWP
stage the treated wafer just goes through a rinsing
step during the 10 mininmumrinsing tine. No extra tine
1.i s added A dtenecal whdchinivub pladativntivh epeeses with holeagxaopl e
i_.xed e?d times for the rinsing steps would be set, as

Po{lﬂmeaq@l@ tiormse cag TRANS HOr GRIAYIAG QRLPTORSSSRESPhe bui | t

Sldﬁ)lg ainsﬂ ﬁg% ?}ér‘?éﬁgsl?% gﬁe?g()ﬁl%gsr‘#%ér[ﬁgﬁ o% Sl)ttﬂjeﬁ same waf er

charactedistics differerd $tonppélohingstepEvPthe odies pracessiigsitepg andyt loast
onf GF L PTotss R B IO SHRE 86 B G Siep R s Pasing
steghéa%h bRRE®IHest Pk LRk:S prdé@dsﬁfg stp t@mél oﬁé‘ﬂh’t@ﬁieﬂgﬁ that the

ecause it takes up t oo nmuch p ace I n e g. cl ean
apwé@im ﬁlrﬁleimor@ gomprisasdenontrelodeanh adapied f%g@thn@ﬂreft@ak ed

S constr ctlo

rotg A TR BTG Epro SRR atR it 8D FofShne platipem nds

sumtmuﬁysﬁdh@mmméor devi ces accor d| ng to the present
i nvention, various changes or nodifications in form
and det ai | may 20 be made w thout departing fromthe
scope an [

2 chem cal %r%za@h&aljﬁﬁlg g{:cotrﬁihggdr |az ?oiﬁﬁg%%cg)r f%@ %vlﬁaﬁg.for
detemminingttiendoime of effa:g pptb(ﬁts"uﬂ;g’ sttm bethelent siviend thedosedt or

carrying ste si mul t aneogusl y, each
bf?’&%% ﬁ@fi’ ‘%’Pgﬁ?mc ﬁﬁ?l? %Wemﬁ#gsg@@g ﬂi
pr&@%{r%%e%"tirﬁé b§ adidbddeane ﬁﬁlefdﬁpd@ibﬁ QL IS 0y &Ie ddifhg
ot her proceSS|ng st eps and l east one of sa
steps.ocessi ng steps furthernDre conprising a r|nS|ng step
after said polishing step, each processing step
having a total processing step tine, characterized in
3. that theAnappabftdscotdihf RESISRI B GARGR 0SS Sordprsaip 4n0!
means adapted for setting the t’ot al processing step
endpioprs defgetat foidetennining the endtimg of theppragessng bepol | shi ng
pl atformends substantially at the sane tine. 2. An
apparatus according to claim1, further conprising
4. means f oAn agpiretuSaedonding foeclgingd] teadeptessigiiteproonpsising e
g%ai by t e end tinme of the slowest polishing step
?IW%'@’ 8 5iRFIPS Ptepei Svheain theoutrobneans iy adagted
for SORIAL g ARERRLT bR TR g8, R BRI pBfbrkidd duliEa
tim3 pedod dgpranin¢disy the cliffetenvg betweeh dheerid, titheiof ﬂhe prmechng

v SRR DR B 5 S oS L

. minimum rinsing time.

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

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

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

adapted for controlling said minimum rinsing time to between 8 and 10 seconds.



4. An apparatus according to claim1, each processing
step conprising a polishing step followed by a
rinsing step, and wherein tlhe control neans is adapted
for controlling the duration of each rinsing step so
that rinsing is perforpmed during ti peri od )
7-det er ni néd wa{aﬂ@ agpriidedn clamp dy WaeRIn the AERtYS GRenRsises a

firkthg sRBRE S8l NBhirdWNikISRE BRtSigP and the end tine of the
'Sl owest po igwiﬁghste ? fncreased with a ninimum

rinsing tinme. 5. An apparatus according to claim4,

wherei n the contr ol ans is. adapted for.controlling.
8. d i nARARPAHS e TEILO FBiTD ot WD Sui S oot pidird
pofishiffipIAFRasPHrb 8dPEEID Peftoimt, FeHettivily codite CVIP Hafifer CMP

control neans is’ adapted for controlling said m ninmm
andppdingg tine to between 8 and 10 seconds. 17 7. An

apparatus according to claim1, wherein the apparatus
conprises a first, a second and a third polishing

9. pl at f or mA Bethdad fapamfalmedtaiarplachri-aticd &f sibdrates, the
wherein said first, second and third polishing

mathog ogpRIsing ab leastdprosamelmgesirspepssips stpess cadhdirgccsypg pep
. . oL : ' . O.. .Ql:
cofffising 8pbli Sl e Vs Ml Do i ER AR BoliHing scpps ot
thermhdsrqmlocbmﬁﬁg stepsandait 1dastame of yid pfmsi@m@sﬁn{ﬂmﬁe&s i ng
steps, each processin tep conmprising a.polishing .
CORPEHNK A ANFGS é‘ﬁﬁr’iﬁ@ﬁ Sérqg @Sh@_garepf erEsteriZed i q?lsmp?@smg
steg% £R2oRtolldiRG 1) RRY eﬁﬂ%ﬁl?sf?a%‘ti SLEPSarfi@m@! | east one

sai d processing steps furthernore conprising a
rinsing step after said polishing step, characterized

in that all processj.n t.e re.cqoqntrqll ed t hat .
101 hey ena ASOBEPLARPRIIRG o et G iskein fheyed tiey of Al pspsgine
stepS & Aefttiifhell By theddnd tHne YNBE SloWebthRIiSHIAL St BndPivhékin the total

processing Steps is determned by the end time of the

progessinestentons istiehly adiegting tier tivhe dutation pEeachpfthe at least one

. ing step tine is set by adjusting the tine
nn%&?@?ﬁ%n of each of the at | east one rinsing steps.
11. A nmethod according to claim9, wherein each

processing ste conprises a rinsing step after said
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withheh@iduth bRsighid ate is a semiconductor wafer or a
partially proCessed sem conductor substrate.
| 12. The method of any of the claims 9 to 11, wherein the substrate is a

semiconductor wafer or a partially processed semiconductor substrate.

13. A machine-readable data storage device storing a computer program
product, the computer program product for setting a time period for a processing step
in a CMP process of a substrate when the computer program product is executed on a
- processing engine, the computer program containing a code for controlling a process
comprising at least two simultaneous processing steps, each processing step

comprising a polishing step having characteristics different from polishing steps of



13. A machi ne-readabl e data storage device storing a
conputer program product, the conputer program
product for setting a timelperiod for a processing
step in a CW process of a substrate when the

coprput er program product is_executed on a _processing
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st mul t aneous pt ocessi n% steps, each processing step
stepp anpt substagfiadl ymo Kiesdamegingt ep havi ng characteristics

different from polishing steps of 18 the other

processing steps and at |east one of said processing
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sai d polishing step, characterized in that all _
methasoeppirisgg chemssl wachagishkplamarizationyofzt substeate dlecheimenl

14. A nmethod .of manuf.acturing an electric or .
megflaniés) BRRRSH56h cRPUNEE b lateh e il frosrasinesigps. cach
protesshanitgAdoniranal d Folishid@ seb havinp Bdra@b@stick BHTRAR Foaa !
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steps furthernore conprising a rinsing step after
sai d polishing step, wherein all processing steps are
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wasulos t paittielly srozesedisquiconbictor substthler or a partially
processed sem conductor substrate. 16. A conputer
system conprising an input neans for receiving
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for perform ng the nethod according to any of clains
pargmetgrsiand sending said parameters to a CMP tool for performing the method

according to any of claims 9 to 12.



