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neur odegenerati ve di seases, and infectious diseases.
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B. Preparation of |-(5-brono-7

-pyrrol or23-J1lpyrimdin-4-yl)-iV-(3-(4-
wo bwonaphenoxy) phenyl ) - 4- net hyl pi peri di ne- 4- cap@bxsavpget1133
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acluatdrerds Boit eameaimemyé Jelévation of the polishing head 126 relative to
phenyl pi peri di ne-4-carboxylic acid (1.0 g, 3.3 nmol
theypolishingt e¢rfage H30. NImaneg enahedinest (the aatyatosr236 allow the
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P t i
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e ppiieS S 1361e Gl ey sybsiate gelot magping device,
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.. lesj .ssal. In_.ice ter .andneutralized t.q
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Uppyri m di n-4- yl)-4-phenyl pi peri di ne-4-car boxam de .
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B. Preparation of 4-nmethyl-1-(5-nmethyl-7 -pyrrolor2, 3-
Uppyri mi di n-4yl ) - pi peri di ne- 4-carboxylic acid . To a
w@odoatt3oms of 4-chl oro-5-net hyl -7 -pyrrol o] 2, 3-RECT/US2009/041133
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wer e added 4-net hyl pi peri di ne 4-carboxylic acid
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B. Preparation of

4- met hyl - A/ - (3- (oxazol - 5-yl ) phenyl ) pi peri di ne- 4- car box
w@piodae3194570 a sol ution of tert-butyl PCT/US2009/041133

4- et hyl - 4- (3- (oxazol - 5-yl ) phenyl car banoyl ) pi peri di ne-

| carboxyl ate fromstep A (77.7 nmg, 0.202 mmol ) in

nmet hanol (3 nL) was added HO (4.0 N in dioxane, 0.4

Sefal NoS 10rok3 647hefilegamNdvmbgs 15, | 20@41; flomiteb HRtES Patent
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. t hanol 1. ) for 45 ut es.
ncfigs e foteBBeifel Peihia P TR o) HflRasicag0lish
twd %b@%df&chlrﬁultai%o%@l)l the pHantnmit adreaepw @lubhbdYBof EBbstrate
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smmilt@seﬁﬁsluyporrshepwwe@pw noyely rareptarnthany icpnyvepiignal single
sul f amoyl phenyl ) pi peri di ne- 4- car boxam de .
4- Met hyl -i V- ( 3-sul f anoyl phenyl ) pi peri di ne- 4-
car boxam de fromstep B (33 ng, 0.098 mmol),
4-chl oro-5-net hyl -7 -pyrrol8[2,3- dj pyrimdine (16 ny
0.098 mmol ), JV, JV-dii sopropyl et hyl am ne(51 ng, 0.39
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pressure rated seal ed tube and heated at 105 OC for 18



fromstep A (56 ngs, 0.138 mmol) was treated with HC
(4.0 Nin dioxane, 0.17 nL, 0.69 mmol) in nethanol
W@ 2000/1819¥5 at 40 OC for 3 hours. The m xture WaBCT/US2009/041133
concentrated to give the title conmpound as the
hydrochl oride salt in quantitative yield. M5 (ES+)
[MtH + = 306. C. Preparation of 3-(4-nethyl-
subs{rateT&iduig| - therdby rallodlid- thd] pad MeWide 4life to be significantly
| ) pi peri di ne- 4- car boxam do) phenyl di met hyl carbamate .
eXQr( , ﬂfiﬂ%‘ﬂﬁﬂ@ramfﬁéchmgcaé}%ﬁaﬁﬁé@é@%ﬁémlPef pad.
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G RN ) T e P

[0084] PYTFigued BBAdagigipi amdithel dabddiedsiafapredd aessthbly 320. In
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corplegtiaa Pos-G3f teopkain| 634 t@efﬁﬁwaégm@ﬁﬁ@leof(fbadﬁ ffem thesisough

godml ) was added in one portion to this solution, which
was stirred for another 30 minutes. The reaction was

[oogeienc hiachnuthdr eabodiaied, aogiepowrélifldid jetsab2R hiey lae peovided to

S R e eSS e i e
shdfileefaM 4H tNQ%mbo@leetn?ro%?ncté@% qi??ﬁ%néd?ahﬁ@ fRfRdts 622 are

vacuum Silica gel chronmatography 0% et hyl
praidechtom: thex aitles vall$ fadribedirowgh 608 to dveglofivid agaiast opposite

sicg%i tffih 59 bg;lré4gf7£gglﬁe8 ﬁ%’dy ringly%'e %v&ngﬁ%rcguMWﬁ%]j&;&Z from
the3 fl(ird- édmaé g2axyn stheerlutl Pssetvainr InosaTs el @bﬁfasenmbted that air or

di met hyl carbanmate . To a solution of r -
other (gasna diey praviqest thaprah e iels %ﬂltbﬁwvhﬂﬁ éh@ tOAOPLAB is
car boxylate fromstep D (400
f.||%é’%2%{ ﬁ’tﬂfj Oqle%ngt hanol )((Z nm.) was addeg HCI( (4 rl\T/Ig

[0 0 utllﬂnahbﬂ’@lroéﬂib@dlrﬂer& nbrie dihendreattaneduses Beat athy be
t 50 C for 1 hour, and then concentr _Iat ed under vacuum

a
maupted & PHEeppRed Pqu%%&%ug& 5Pfe TRlrBREtUsSEr §e© may be
en%j&]&e_ (%gra}l zﬁg xysg(MFéig- FEBﬁ@t rehy g'lrecﬁfn%"é“é}b&/ ?8 1 surface of the
subqﬁya‘tedW@rt@SentVahpy therretaval-of polishing by- products therefrom.
[00¥H g%rtb?r%lgﬁ téf':c @'Jr??ﬁ( a}ﬂ]e r)oglé]s?sneﬂ SL%S ratle acr:ea tr%%gPetr%d' from
thel @ﬁnmél qu) mrsﬁgh bngret-omar BPW&@@W'modules 144 by an

di met hyl car ba fromstep E, and
ovelhshdi i@mjecp%@t&m&ranﬁn@é S(ﬂ(OWTl i Figure21)mdn) thenembodiment

debf 3780t &; fyfr vefinel eEuds g 0B el Y o) gioned.

pafaiarhir@Rgéinshur BavRof it cRANIy Mbiufes MA geastalg include one
hi gh-pressure vial for 17 hours, during which tinme the

Or FGEE UPRIBBUGEISRGREY ANSUST MAHE hruste DIo¥AS wRiRe o more spray jet

t ac
o ASERNP a3 A0 A RRFh iy SEplE HSHEHIEA. cach o
20-100% acetonitrile: water, (10 mM anmoni um acet at e),
15 min, 45 n/mn) to afforcPthe title conpound (33.4
ng) as a white solid. 1 NWR (400 WHz, CD3CD) d ppm
9.71-9.74 (br. s., IH) 8.22 (s, IH), 7.51 (app q, J
=l. 85 Hz, IH, 744 49(m 2H) 7.29-7.42 (m 5H),

-— o~ P~ 7 - 1~ ~ NN - -— o~ P~ P P — A ~ o~



nmet hoxyet hoxy) pi peri di ne- 1-carboxylate . To a
sol ution of carboxylic acids fromstep B, pyridine

W@ 2002/181M945 2. 48 mmol ), and DMVF (catal ytic, 2 drep@ByS10n9/041133
CH2A 2 (3.1 nlL) was added dropw se oxalyl chloride (60
m., 0.68 nmol, caution: exothermc). After gas
evol uti on subsided, the reacton was stirred at anbi ent

théerr@anﬂ%) unhediies 1301 foludedsa rBedgasorip dener 146, two brush box
di met hyl car bamat e 112 was added in

, 0.62 I ,
mEHAOBNE, BisPrey Ik rodkis dBDANG SANGH 5es D4eq PUGSITRIPS leaving
al t
thé‘ ér}:{ 5623921&?0@%%&83 R6ri dio?ﬂéejl dargéamé%@ ﬁgggﬁ%&gl B¢ L dry robot
11é)xWhmbtreders titne eltibdlsubs’eh’@sd 7(C8to<a|5@mrp1)l slofhe ocoendfi thedvafer

S QTgaBACA T EHbe TGP SHMRasieal b A ABaPTeLEReE Bt may be
add®tef b (Hgﬁeﬂgﬁ‘l%%‘)&hégﬂ\/éﬁﬁdiyhs %ﬁ@@lA‘Eh@Péﬁﬂgﬁ)avall(ableofrom

afforded the title conpound as an off-white solid
Apmjp)ed Mae(ias+ Ind. NeCrzaNp Sants 2ara, Clallfdmlepar ation of

4- th d 4- m do
ol LB BT R Ao R RSP o on
erdbddimeat B hRYdVerh &2 uhepeY mechanism 700 of the cleaner 104 which
phenyl car bano - met hoxyet hoxy) - pi peri di ne- |

may: b yiiaest @faogyﬁneqe dpe Gybsiatesy,1 Osmondwbleumodules of the
I (Tl W al e, et il Beoperig 700

indudesin, pandf transiee eevietr 202 d Thedednsfacdevicés 7pRaredaterally

the title conpound as the hydrochloride salt. M (ES+)
stagaarpd suchgihas one obg%éqa&ls}/efnd%\flces 702 has a range of motion
( )/ Y [
suﬁ‘jc%hrtl %‘ ?&hg%( étﬁ{sg&g@é@r |1g|én{eré @b%‘)%‘é}ﬁ Yl) %éﬁy%&\/ance the
refdierred radtxsaatmmbegh d‘toleas’sdhejtmegasofmd%c(eanez -146 and the two

brmggﬁ%@%%hgbpeﬁ%% éﬁr%rfebroﬁ%v%g 9)08q1a9/ a range of motion
sufsichidti 18 oA Qﬁ(ﬂ)’a{o@ﬁhﬁ@ duPstBidil178- ff%rmTHE)erQh bo7x module

i sopropanol (1.0 nL) was added 4-chl oro-5- nethyl
148ghraughdpe, spray Jepymadulelilhe areBheglryer. 832 rhmbtpntemated that

o R S e A e SR

[008BX! UTi@ dirCcamBobm@geirisansiBedBvisé 70e inBisdes a guide 704 that
concentrat ed under vacuum and purified by prep HPLC
may3be ﬁemw\y@m't@aedﬁiongam@% epdlef Ghby 1| actualer £08( 1l one
I
en{%d\loﬁéﬁg‘qp(]e[?%%d%yméq’s e@cgéo\{? o?lfvte%ﬂ'\é/%‘? é&)eg MOr Itis
cofieBthhted thphohe? Oydes, ofldﬂ)uatﬁréma@tbe Jtiize@2o }sle]edtllvbly position
7.40 (ddd, J =8.08, 02, 1.01 Hz, IH),6 7.33 (t, J
the-guigg 444 ow%nor@res@f%hezc'?%ﬁmg module 484 ddd, J=7. 83,
1008%27, A -PdsdFrerhibdr 710 %2cdu3n9éd Q?‘th@%d@?@@. (Rlo epd: effector
4H), 3.51 (s, 3H), 3.29 - 3.38 (m , 3.12 (s, 3H),
asgerabli¢s 713Hre @upled th opposite Einds Ifthe Zrdds (rtimber 710. The

CrqS TPt 799, 5. coyPRd 1k ppiep 704 st liamiR fididint so that
eadh fehdadtidttod asfs%nﬂﬂy tnib-id ceEniny Ricated 8bove each of the cleaning
</| Pyrim di n-4-yl)pi peridine-4-car boxam do) phenyl
magluies A¢Hcas Uﬁu*ﬁitaéeqk in drigyigr 40 omhefrail efG6 mayybe coupled to a
u 0
st P & SRS AT Fashantieo s repsferamsshenian 700

abb@e(meattleaner?m@oc am no- (4 7VBoc- pi peri di nyI )
carboxylic acid (0.114 33. nmol ), HATU (
[00§810 iR enbaeior Goas Tl L OBiepi axfion gribRoEagagTADlY 722
and <o ST oifich £3ERNP Ao ok Y BPH oBRE) 8o mibrfiber 732
3-am nophenyl di net hyl car ba {Ete (0.072 g, 0.40 mmol)
was added, and the m xture ated at 80 0OC for 1.5
hours. The reaction m xture was allowed to cool,
diluted with Et OAc, washed with 2 N Na2CO, 1N HO,
and br| ne, and then dr| ed over My SO and concentrat ed

. e



reaction was allowed to stir at roomtenperature for
6h, and then diluted with H20 (10 nL) and CHO 2
W@ 2001131945The m xture was extracted with CH2C 2PCRUK2009041133
m.), and the conbi ned organi cs were washed wi th NaHCO
(10 nmL) and brine (10 nL), dried over MgSO , and
concentrated under vacuum The residue was purified by
THe asthicahsgppuro giciber 1382 19 Yolpleti tcHha@rdss imerdbep7d0. Each
the title conmpound (0.393 g, 72%vyield) as a white
gripper @ssempbly g}é)ﬂi d29dRclYda @ndgdrPen/ Hhicorpleshtp acadli 30 by a
. . e ,
o Tt At e YeRET o A hembpl 732 an
actadtor 826 tiherdvidedeta selpotivedy pOsiidn the .guidd KB aleripthdmil 730

syt the )WSP?F P8 iy %3%'991@# ?gé.rggéeé@gre?%t?vg i fhe, suppor
O . ; i J - . .

g S 7ot 8oy bR s e oo

siat.i0whigh 27e sabeBatdz] 70 Hyay Be &ec(detll, Id opeatizs, ti3e Figst pair of

’th%L f’qr%)%ﬁfmd%é%h?g |35 %%(s?tio?_%g)oto( gerSV%%( ,3’ fégﬁpzé?g (%ieé__crg :c%ning

mdé8ule Hiile theFecond - &ﬂﬁhe%ppel-a%@eﬁ%ﬁe@@ poditidRed to service
1.85 (m 2H). M5 (ESt+) [MtH = 560.6.30. Exanple 30:

a paek endrrdleachngieamiog ruedwg. ther exaopleu thss fic Qrinpes @ssembly

P e T B 5B 8 g,
exhimgie, thedusiabax hedulé 3 4Braithd etedpim@niddele $94E Qricd the first

conpounds was determ ned using the assay described in
gr'EﬁﬁﬁﬁF%erB@)’ FPR0E detiaptes) typreiticpmisarcithe osyshveexmadue 148,
(%'dEﬁ Y, GHRANR, G f ng i :
th{o 1?“%&% -r%egmtgﬁof t hemgrnggag%? t?ne{éﬂﬁ?%wge%%%q )grlpper
assembtye724 oaec thenm owlenmeg aasic Bbx poddidbi1@8. sYisé estond gripper

sui tab f.or, use jn sem conduct or nuf act uri .
asBRRLRY 624 o 1A ENETHBR HOGPRIS! FobeY SRS Lhin e prush
boXURRIduRd eIéﬂ??”“ffﬁétHéwf&nptgp/geékﬁgjsc%ipﬁg?”&@mbly 724 is then

nmechani cal polishing, or ai ned favor " due to
retradedictiss f diael bugssh box drdhie #48 anattbeamtheltesior assembly 712

. structures. during integrated circuit .(1C

s fantiRled RO RPradligradings B Sttt iboutes15ap he emety

sebditi yippeNasd@mBlydENPRSExtahesd i hetsieved WalBhed substrate from
performance, the nmove to snmaller line widths requiri

n
therspraypiebBiaskile 48Pi JHe end eleptor gseembi dihg isvhan Hansla?ed to
[ Ol d r -

Pog Bl JRY Thaio Bt s b I 722 ol B SR 1o o hbrety

allewigetel osbee sabtiBateMetborcer fromobie looskdux moalule 148 to be
o] i shing systens have relatively limted flexjbilit

"agéﬂe”@ﬁ’atﬁgég noy/-prpBesRiaNdet BIedrIfe 50 b dhe hiystiariprer ﬁagembw
7obhe diversity of processes that may be run through a

single tool. Thus, certain new processing routines nmay
[006&iqui r Bhusewther segdenee efdr tloabgg dhe cpslishynglowndulee 106r with

suBfiEREE 3o b8 nalisPed S bRl soPe Apr Y cedRai o4 operation
forNB&&EaRd Gilbsiatdss Pthghisy Ftm th&UPAMRNPOmddiiie | THEMLEYN the

i
[ 0004] " Enbodi nent s ofﬁqhe i nvention include a system
cleangr médhon rogle polthiehaeigrysinterdaca d92ar spdisoushagl abave, the

' Lishi syst em i Qvided. t ha

sub i R PR e, R R ed e Hh R plp SRl number
of $bguérniest sba of whisgearefilliatdion batdvli ¢ Bndoritemiplaasd ftiest the

substrates between _the polishing nodul e and cl eaner.
polighing systam nPOnpemides geifigiesd flexibildy for waldepspadenges to be
utitdedt i ons, at | east one | oad cup and at |east four

poli shing heads. Each of the polishing heads are

configured to nove independently between the at | east

two polishing stations and t’he at |east one | oad

cup. [0005] In another enbodi nent, a nethod for

pol i shing a substrate is provided that includes

si mul t aneously polishing two substrates retained in



that may be practiced in different enbodi nents of the
pol i shing system [0017] It is to be noted, however,

wao b@v/1319¢5 appended drawi ngs illustrate only typeTEE2009/041133
enbodi nents of this invention and are therefore not to
be considered imting of its scope, for the invention
may admt to other equally effective enbodi nents.

[0667918] FiguréadA- HBGt@eplﬁldeaﬁdumdid@,s ofdeptiatieh of the polishing
ref erence nuneral s have _been used, where possible, to

SYSEIN g lesgabed Bhover endiet ﬁ'uﬁﬁai've’ar@"ém‘?ﬂoﬁe‘ﬂ‘@ﬁ% are not
t a |

inferB8E4S bo oxhAuSRE BT bBLeibRFoRHHE Bbquehs ARRA iy be

banabioilyemastiodd mmuhespcezlhihg: systeim at(0p rbutDEEBAEIy BDustrative of

ﬁgﬂ PTI 0}16]%)00 9 Figure 1 is a plan view of one
"i shing system 100. The polishing

[068651 ewb@ﬁeggnemaﬂldgra&é@ bHE&mBodifehe by al pHIRhIRCS: e for
a cleaner 104 and a polishing nodule 106. A wet robot
setiafly ipoliphiogi srdebtiates roandre palighisor @naaenaﬂ@%el‘hmeaque@ce is

prefi 88 on o, 8o g P <19 Baliin i, PAIFHRRY etk 24, two
logdlksipsal 25 dpat e pdliBRINGOhdSdY ﬁgenmrhbepdl&ﬁ;r@pﬂehb@ 126 are

cl eaner 104. In one node of operation, the flow of

supppEef A Caliageadol siaven dicbiguradie vhich reanhde wilized to
sl 15En ECRH BoRPS 12022 S APuR, e A ltsning

statamisetl4 hndugad tchps P2 adidegireadsesidon irs Gigure 8A and other
mbodi pents of which are _discussed furt her bel ow with
foliuying ehigies o SaPly e 1e ROIIIENT [liRssls) 17Rareadpsigpated with the
2
ARSI 7B S 0 ENSPg R PEEb A el A o
Bt |Ilmtrete:ﬁEseeqwt[Blmwmnerneofossubﬂbnadaeet reiasfeelrln the polishing

o Tl K ORI T G iRl . o
ensbodimeRpHegitR ifragald §A e ﬁdﬁ%ﬁln@' I%5Hd 1 3980 Wh MY b?@ﬂ with

to facilitate transfer between thé four cassettes
ongref thadoagheups 1RBrte re@gngfaes&utmtr@m to ke polished. Pollshmg head

2 SRR o oflod 4ot 2 bl TP ISR el reon

Polishingnhtags fRcs odre Sﬁ@@hfp@sﬁtldrﬁ)é’d tb hengdye lsﬂubwa@lsngmh the
the range of notion of the dry robot 110 with

pofighing stdtpn Biegated inchegowgr AR ﬁﬂé@g@hshﬁs rasagiule 106.

t | |
SR AR AT
13polvitts hhes H@lplmdn;h;]vag ekaeatdo:) 261 earmiu;btsltsthatge sstfa)meag ?Ouas?i!ageewhlle in
t ho one substrate transf tf.or i
COBRGhAMIT, o SURGIS Bt IaEplachRy! (FerPRIInG. Naai 18P, The
pof@r’ﬁﬁg et 12 dhdy é‘&ﬁfr%r eaé\fvﬁgﬁﬁ%&?‘&na%hgﬁ ?J\cg}rriﬁﬁcbr%eessmg.

that "at | east two subst at es ueue
Ast inglitsited byotheharrpwisi dine reyvarepd of éha_omhlspmghbeam 126bate only

. h b Q
i aBAINe R RetTanp R TalioR Tef e IS Anecpaimant by the
coftisdusahaard et wrRehadlBpbh &ﬂﬁérﬂhé’béﬁrfa%éms BHuRhbIy Hdsitioned

factory interface 102 and a | oad cup I22 di sposed on
tharganpol i shi ng nodul e 106. I n one enbodi nent, the wet

bot ck ] [ t linear, .
loogﬁansl&?l oh PO EFn?nﬂe?rboqlBﬁirnﬁl . ﬁégt% 3 ZE\'JC': 158\"%33 q"[i}ghlng
heasuhtsedutenl therefd racaiatédaof pesition \thé qolsbirgf @ead 1 in the
vi brations produced during substrate transfer.

polighing statiopety As $ROWn it KidLse 8fhyihe dnevsiperif Relishing head 1

Y, t 0

s UEENISG M, thi FbR A VpdiBRTS BRSSP 2. DR eI ther
additionally to a partial sjde view of the polishing
system 100 in Figure 2 , t hé wet robot 108 is
configured to have the range of notion sufficient to
retrieve the substrate 170 in a feature-side-up
(face up) or| entat| on fromthe transfer pl atform 116

oy . e o o a1 s



plurality of polishing stations 124 on which
substrates are polished while retained in one or nore
w@eiovabiony heads 126. The polishing stations 12dI/Dsz00det1133
sized to interface with one or nore polishing heads
126 simultaneously so that polishing of one or nore
substrates may occur a single polishing station 124 at
rebpéctf@npoditions ehfage@ WithtHig pbRaisg E2fionseACBUSH 81 bblishing
a carriage 220 that is nounted to an overhead track
modgle 10 Jvelishing hepdck Mowsafrranpotishing taliey B8 dpoelease a
I i viel LEI nd the polishing nodul e
pqgeg%lﬁ%ﬂr%{tgcﬁqoﬁzbéslé)%bggli@iﬁg%’l ng the polishing heads
[0d46 seDeeihgviliy thuer thdewpolrdlsdti ng8 stransdforss al 24bstidie to be
| oad cup 122. In the enbodi ment depicted in FE?ures__
pojished g tB@é?'ﬂléTé(dO@‘s S8R Wergadigsent tberlpad gup 122 containing the
| | [ |
pdiSficu BebBhiafel A Ele D PIGRAR hoaf gl dhpth fbvesto the
lod@6up d 2Beethiagtihe supstrateabded palishedrsd/tbat theesubstrate hmay be

oA BB ARE. AR 855 st s o
thié_tdﬂa%hiﬁgrgtél%ff Bt iooRakd '?SJ)M%F‘%@FinQ{ih%ﬁbadoé’ Rlaving polishing

i'near Or other suitable orientation.[0027] Al thoug
statian Bnbodi nent of Figures 1-2 depict a polishing

ul es1P6 .havi n olishin tationg 12 it s ...

odf3h enpPluad fieat 1 HBefomplrt 18 b e e eila, i er pelishing

statichi B! &t e psint,tBle Polibhieg Hedd 41 o dokfhg Shédisstrate ready to

stations 124, or other nunber of polishing stations )

be palisiads Hs rready it 1BAVE He RRJishElY AigtieBdM 8imis. to] as jshown in
FigaLI“%oB&ontenpl ated that the polishing nodule 106 may
nclude a single load cup 122 to service all of the

[0qra] i shFigared 8h-Dndepiddon@maoddief aperdtion ahelteiadheufibsirates
ne enbodi nent, the overhead

122 desired. [0028] In qgne -
are lregesseg ﬁnsak[:l?@ﬁt L@Otp&ﬂﬁfﬁ'”eﬁtévorfsr Add 22 sgMRlaypRolishing

C o : I g
PRI SO LS M A AR Sy g At KBl of o
conduativid omtedlD sofhtdse chbppél ot yungstaoubnbeifinst polishing edation
fI&ﬁgﬁ?%h ot her,. Fhe deqquled inn%g and outer franes q
oligyed by 2 Lerigia (AR YRS I UR'ed RATHIRT (T on a secon
polTBiRGRRdticH. QH%rQ@bfété@E_éli@rﬂﬁg bPod@seYbsd\Pabald Yerformed in
isolated fromthe polishing surface 130, 't hereby _
thigi maRpen. ndn ploe eenfiguratiepadesaribeg Aboyei wgtwestan sopper polish
e i1 zat i f LN fr . t.hqut, a
(AL RRRD et S8 B Bloarafob e S T b8 ot so
subsiratestpermnadurdeEbgbside] RO2S]al Arbesises2aBoiis 170 Hubstdtes per
on the inner frame 202 to catch and channel |i quids
hoyy mavrbe FRaligedi shi ng nodul e 106. Since the basin 210
LS Not tyr ; t ' ;

0073 rod Dy SAL e HRGiher LSRRI o 1 (UG sequence
whian trayr Ise oacticequirdtrehpolistlinggystach t@dpdimenpolishing sequence
shieldipg. In e enbodj ment, the basin 210 is a :
depizisil i FOMRIORTILatd HonErber of 7 Sues|on RO RissesReverein
thel8Qb&tREs iafe Holshéd % {Jé‘irQEfI'rEt' &h o\’lb%li@ﬁi_nghsqaiiéﬂ AR by a

bet ween the overhead track 128 and carriage 220 1s
polistung . orlee seeend aéisipng stetiecnuphedshppra igUiidere2 26, tpwlishing

an_i,nner, fail .222 an n out.er rai 24 of the
nefsage 4 Al 2ieAaCES i RHuréudsa 528 ePlavboSipsyatas fo be
poRgHedt OTRE §blitBing hfeaRldt Bantirpar: go4itiondtetd pRiesstiibstrates in
outer rails 222, 224 and gui de 226 conprise a )
they pelishing retatent fng Qreseis pubslirins de ke diolighe@ are daadedk into

i T e e

inner and outer rails 222, 224 of the overhead track
128 by an actuator 228. Thel%ct uat or 228 may be in the
formof a gear notor, servo notor, |inear notor

sawyer notor or other notion control device suitable
for accurately positioning the carriage 220 al ong the

» A NN o o - NN



other tinmes. Additionally, since each carriage 220

nmoves i ndependently fromthe other carriages, the
w@ewessony device 240 may replace one of the ppdT/Bkiongo041133

heads 126 while the other the polishing heads 126 are

utilized for substrate processing with little or no

i mpact to substrate throughput. [0037] Referring now

st@tiorTe; idsysticwiriig llFﬁ@Jré 9B WoVReh ith8isiBsEhRSs| dﬁ@?oéé%ﬂlrﬁbﬁllshmg
shown, located in posite corners of the i shin

heasis .4 hage Cmmn'@f&gt pr@ﬁ@seﬂa@mo@@blngzlzewfmé arwb@ ar g@tated to

nlj‘g(%éul eﬂiggao@%%j vveu?n %225?8?% ngﬂiutré\{é F:oﬁis;hél??hcl ods%%l%StrateS

areheangi¢rred hom ﬁ%pomtmg)m@latiy 3,a td‘ItHe'quadl ¢y N22 where they
station 12 wn in hant may be positioned in

arg ﬁ'%e% 6?tﬁ'@}’e%§3ytth% "‘f%er %%‘31 U‘%’eﬂdé 1Bp neé 10de The wet

rob8@908§ ofijtorily dridfdiatd Y@W?al?‘ &%@9@@ alddi o 194 goﬂéﬁje%to the
cups 122 (al so”shown in located in the

logdcups 182 whereptiﬂelysahertlgemrtraasferte@ﬁodbpcpmhsrangIhmalde@d 4. The

th ~obot . .
Pofith g BeRte bl At Tk VEASPrRG I T SraRpn LR giton A
loéa%édnﬁxhb%p@tr&ajhatc@ﬂqérnoftih@ palls ﬁg)dmwlube ilrQaE‘reb«ﬁ freeing

stenms having a |arger footprint. 38] In such an
th@ Cushi 2R 49 |engagw1t@atihegoqysh|n@at@eaﬂg;pg 2 whichaare now ready

o SR BB DB BBR 1B s E e 36 P TfEbive -
nelBpaifay sbiestrdted eb by parisid® st showr inakiuAs3@Dt o | ncr ease

the range of notion of the staging robot 136. The
[007phck MRgremy 0AeD| danicty an%ieeé rEvaPdineppt af arpelishinghepquence

Wrﬁ%ﬁﬁ%r egkt orCF EFE ﬂﬁwgg r at e le%i?&i n e?%e;@ieﬁgev%ep thed n

Figures biIA-Bx mustmteela)ggqmnde ipawhiehssubstraess are pélisheshienpairs

the s bstrate nmetrol o unj t i oupl ed to one of the
oncnsinoliesd poer B ressid IiobeaidishmelBodkien o the  ance

100?61 M0t jrOfheOEmbBaInSd A% téGQHtFlégk%%1(§Re {)Iké fHeads 1, 2 are

substrate may be di sposed in on cups or
pokitiodedyovaiethst lagtingupsobhd? ta Ietridviel sulisitades 4a0ntp et polished.

PR RPOls oo 4 Pl RosTiPaREr QreredinBlne Sfaofch. ; 35, Pdishing
he488 BN tﬁé}etmkfe&hhegsdmaﬁté@ﬁ) t@bﬁmtm@h.ﬁ station B. As

suitabl e | oad s are disclosed in, but not lNmted

shewn lasi:ll@@c*r@%e@f rﬁh@rﬁubéua@lsaﬁayn@éureﬁphsmw heads Gn4 have

o, A 5, R eSS ) g o
122ba/$B‘bGWn]JE Fig0fe4100ni Thd (folishieg MeddnB, Appdrigiat thenpolished

rial No 11/ 757,193, filed June 1, 2007. [ 0040] Each
Sue%hr@t@ﬁ.tﬁ thet lead griPs2 422 e nEhaPoys |%FHE@£3t§SpﬁJ’P| @ﬁnrfgmoved

I
frof HERBel hs, §72 DG o8 R6K, Tk el Ribdt 1B irpf Beds o
neivspaiuppsubstiaten ta e polshedsistntiieylogdotupsht@®  iTineFngupair of

h t at th hi rf 130
suBHEBS & HIED FRREeaBanr MElE N8I3 dhi FE Gt Fapg heads
1399:‘1 Ul ih@brhéw fszst?éteBQé% ;%Ii%h@fi t@tﬁé‘@mpﬁyﬁk}ohshmg station

mechani cal polishing and/or an el ectrochem ca
A, mecstavie i Figyire siithdepyiog dbe loadcaps 1RRgiieed0 Jcept polished

449)
sufpieE i ME STRARGURRRTR TPt RRSRSRERRIRO 5 pilBrete ot
pollisiing éldtibaugth not depicted herein, the platen
assenbl i es FTB.{%I ncl ude endpoi nt det ecti on equi pnent ,

[00Z7ch J90uiesi hidtH sepigbtanctheleombeding endamlisaing sgquence

ol g BRSO3

enbodi nent depicted in Figure 3A, a platen assenbly
300 supports a dielectric ﬁg?ishing pad 304. The upper
surface of the pad 304 fornms the polishing surface
130. The platen assenbly 300 is supported on the inner
frane 202 by one or nore bearlngs 312 The platen 302

o s . NS o . NN



conductive | ayer 324. The conductive | ayer 324 coupl es
the power source 334 to the substrate 170 di sposed on

wa b@opstdsshi ng surface 130. During processi ng, PEI/Us2009/041133
conductive polishing fluid is disposed on the
polishing surface 130 by the fluid delivery arm
filling the apertures 330, thereby providing a

Figurad UCtA-veilipsti dtebet wegu eddeireivaihr aulsst3ass aﬂﬁpr’ned in pairs
substrate 170 di sposed on the conductive | ayer
mméhpalﬁtmeﬁprfape%ﬂﬁpdmtde regqypbiiraetheppe fthéjU'e 106.

I r
A SOURERY B Ao T8 I8 LR LS Aferi6r e Boliching module
1 Obeopposite dinel ut |ruleotma@83 as & bm‘tarttoamheopp aystehuttgsughput. The

g A e e e
lodRPEGIEY 72 1Rbt sﬁb\er@t BEaRt ePalPIReRREId cidriyn t he

I nvention i s described™in United States Patent Seri al
[ooXe]. 10Ihthe, @abodinérdddehicieden FAgo®. 11 A80@s6ljshifigibeadsa, 2 are

ool B SR IhRoaTTREE, PP2p el BT SR penes

Polishingeseddy 3pQf bﬁé’“pﬁb@ltﬁ)@léﬁa@\%rlﬁ&lshﬂtﬁ sWRIBNOA. The polishing
polishing material 342 is disposed on the platen

hegdgsblet vdben dranstey ther substgtas dadthg el gplishing stagn B, as

oo R TR ) oG GRS, SRR acs . 4 have

beem‘tidh@li@dlsﬂ)cmslhirfglhéad§® acaresidtatod toliateefacdGidttdtid Bd cups
oceSS|ng Alternatively, the web of pO|IShIn% S
128gRnosye t QQO%%VU% 15?20@!5?@13?1@&@%@?0" 198.ampeRewn in Figure
11 Qqh Ubstrhfde ehn8k lrpﬁlohéh I 'éﬁ %e%ybcpﬁohshed
exe etmeen processi ng su trates 2 Web 0
ongmmBBMQngaMHtBrlal 342 may be retained to the platen

10038 e SBshRfsGFiGust 1By ecliBe o sugstr g aderined By ac.
C?’frer%am AUAB 165F 8MBS Y 2Rt tHBYJAShiRgaed 3 9 r%%i‘t@ftb the load

romthe invention are described in the previously
cupsid 8 peljacand the et doiButat @ taPratdete Appsiw palr iohisubstratgs 170 to

e g e RS snbbt Efksa RG] hpolsnhtfead et bre haEGred

to PoIiSHing URARSH A.a TiRD pefishd sabsmemer h@l are/ themtransferred
whi ch the pollshlnqbsurface 130 is defined. The

betywaansierrdcunst 23 By 1he staging sekeld! 3 @s shgwmirehigee 11E. The
|
pofiHetE S AALER) (oo BlEn@Rlly (BIEHAE fdth tnd Bhiigtinf rpoaute

106 d»yahp avetrroboul 08, B3dhdvan arrtgggme Sll1ltl1:pwhllmgte3§tﬂost#éttes retained
i tact rol]er 366 is coupled to the power source 334 |
in PH %U@% rIet?éJSsl B ?T%é{agéé”eﬁt@ ok i %‘F (fyPal & ifm PRshing
sta dBﬁWQﬁér @orﬁﬁl@ﬂHgta' Vo étéﬁ@ﬁ %F@n g%@hn‘?&héé’ a

I el ectric subpa . o I shing 'surface 130 is
[008G3f i Nk simowm@ Etgmdeldﬂ Gy ¢hé aylmhezﬁﬁtbskamw‘r@l 2€yarefleft in the

oot Hiznhgr 14 Gardpneae TpPSol R TS ottty L closest

theeheg tiosby 1®)sdis hesed aOHeW‘P ab! &t §Gb§$§@§thb§6t§blfsﬂéHB The
a conductlveéf ath between the conductive |a

polishing:heads dde? Fensiatidhe naw @?In of ayysitiades bg/)égmoltﬁbﬂérto the
oA E Bt SR EaReRralond 15 BB LB TRV 1 ofnes

suttsheteswentzmare pantfened bydhe stadihg edodit ‘Eﬂ&ﬁ) m@tle@d cups 172
Ilcatlon Serial No. 11/695,484, filed April 12,
closewhe M 49 PORRE Mherg they @rege\fe@tqa"w t@@%d fspmrfe polishing
surface 130 is configured, in one enbodinent, to
accommodat e polishing of at |east two substrates
simul taneously thereon. In such an enbodi nent, the
polishing station 124 |ncléﬂes two condltlonlng
nodul es 132 and two polishing fluid delivery nodul es
134 which condition and provide polishing fluid to the
reglon of the pollshlng surface 130 just prior to

Y . . A — e~



uniformty. [0050] Figure 5 depicts one enbodi nent of
a polishing fluid delivery nodule 134. The poli shing
WO baod3ded | very nodul e 134 includes a tower 502CTEHS1009041133
an arm 504 extending cantil evered therefrom The tower
502 is coupled to the inner franme 202 adj acent the
pol i shing surface 130 and is short enough to remain
méduear 0 ahbar@isiedéd tofthbhshuagadidoi eniHeg claeel 8 0433 the wet
An actuator 514 is provided to control the rotationa
robRistG8. on of the arm 504 over the polishing surface 130
0
0P o RPRTE TBAT g NG PR@int ¢ PP kequence
whieh hreay @gracslcpdmvmteﬁohmm envaeiule lDG) O hferammseldwncted in

P3TSE E B Seo P ouhED Al S ibhn i
e R

the:pgluafm@mddw@e ports 506, 508, 5 10 are shown. It is
be .uti

t t ed
0088y 0B BersehpHG AP B0 RdTRNNe PR g abeadsd, 2 are
pobitioh&d av&? thenbaarhsediod hat retsfe Qubéthﬁe@'ﬂ?@a{d b¥ Slished.
ports may be independently controlled to provid
POIjsmlﬂgrfeeﬂdSaﬁodnase mern@nedowﬁfsmlISIam §fa’ﬁpﬁl Asmhﬂg polishing

hegys'ef 6 8rd BOshBpE BT AtshRESsAion AL e P8I henda 5. ©

th@’fmalﬂiEfeﬁﬂfU Slibdthenes e tHe eimpt @mwsm.bmcg,mmr@t éIRshin
506, 508, 510, the dist rlgﬁt){ogn of polishing fl w%n 9

hegfle 3ot iasNAREE d0rthaceow 3@caaY Pelskipgtstationsd asd the polishing
d
S s A T

12Beskird pelishing hhaa(ﬂsed Stiladre raRsfee tite Spipdtratat ite theSeadadups 122

froa"gbpﬁ ’ﬁé%%i‘é”raé 5@%?@61?%{»“%%@%% gg&l%ﬁ,ﬂ@ now
vaéé:Htt@&Isﬁlrfgoéteﬁlloﬁcéréﬁ@'tﬁééﬁﬁéhﬁ eﬁie&ﬂsem 0235 i Pﬂ B4 now

poli'shing,” slurry suitabl hem cal ani ca
vagaiti phlistgnansiation oBhers fshoive gmﬁlgblree 1126?r pAﬁeeﬁbengohshed

bstrate 170 h ol,i n ace O The
sufd e AT Pelirdded ikl Bebsasp S arRlal s iiead Sups 122,
theeSIRPI A 83898 theh PAngIer th@%uﬁ&tﬁdté@ cb tma Pbﬁshlng station A,
pol i shing surface 130. Since two polishing
repgating dng spadenee bgguapkFigure 126l t o del i ver poli shing
d I
roog ' RO LANE TRt ARFRAAZ R B ORI Wiy Soionce

whipbl inakibegoraktic et m:mer;Solrshir@ inoeluRACHG. Smhéfsbqtjéné@déblated in
_anoveral | reduct| on in the anount of polishing fluid
Figyees s1Rs allestiries s Re Fedsiepeal Irke‘ﬂh'ébeﬁul?%‘rﬁ@‘@ﬁt i apolished
I I
seQUTHEID iRy 'PRSLME: poLsBng itils Y2 prBR FE gy trom
thenthsbmgmosIuIef ace 130 froma cleaning fluid source

[°°§‘I%§iu :ﬁ%s?ﬁeﬁ %?Uréje@éé}gﬂflf‘:%n geﬂle'#lhr%'ﬁ 'rn%ﬁgeag 1is

pom@rzé&s;vé%ﬁé) of qm;w%aaobu P2 RY roRJE Cdihshiafis t1|7@ to be
olishing surface 130. [0054] Returning to Figure 1

polishedesBelishinpdteagised, araser pesitionat! pet helishiegl s@um A2avhile

poifbis FaBd o Sild R d¥or PoHshE el BlahBaliijno heao

6 id pesiticiesd avehpblidhing 4thtiendC 0aS sREWADI Fighrear819The polishing
nodul es 144. The shuttle 140 i ncludes a transfer

heagh & aher ransieksnhac Rolighad isulskatenimdbef loadf cumel22 from the
b 8, ¢
polBSESSRUEED AR B, PSS d0d g BB Dican

depi ct one enbodi nent of the shuttle 140. The transfer
mechani sm 142 of the shuttl4® 140 is utilized to nove
the polished substrates 170 returning fromthe

pol i shing nodul e 106 froma | oad position 602

prOXI mat e the vet robot 108 to a unI oad p03|t| on 604

. g o - AN A o o o



the fluid source 624 or other fluid reservoir. It is
al so contenplated that air or other gas nay be
w@e@vilshods t hrough the jets 622, either while tPEeT/USDOYIM1133
608 is filled with a fluid or enpty. [0060] In another
enbodi nent, one or nore transducers 626 nmay be nounted
to or deposed proxi mate the trough 608. The transducer
pofigtingastativh Enanditize pobshiag fsels 408ir2el Gad¥antd &s @yt counter
directin ,ﬁnerg¥¥fo he surface of the substrate 170
clack- Wi pRishie TRt Al BofC pot iSRRG Gighe digét-s The polishing
- ] t i [ vint
e e Tl ol P oL 1 o s Egl i) &R, B A R cups
122hasspgbwofin Figureri8r nore cl eani ng nodul es 144 by an

over h tragnsfer mechani sm (.ngt  sho i.n Figur .
(00BH ¢ ne o IRt uH dPelTPHoR farSMBofuge) Rhdfihgpresen
invERtbh e otHd4 and efupiReWermBodifhetits Biethe We%'tikl)ﬁzmay be devised

‘arrangenment. Each of the cleaning nodul es _
wit§eut rdgpaytingh drardethenbasic soope ribgesiniandc themrssope  thegeof is

r brush _boxes. .one or nore spray jet boxes and
degeﬁg\rlrrgéf%luée 8'?}'}5? &atlfﬂﬁ]qvﬁ'e enbodi nent depicted in
Figure 1, each ofthe cleaning nodul es 144 incl udes a
megasoni ¢ cl eaner 146, two brush box nodul es 148, a
spray jet nodule 150 and a dryer 152. Dried substrates
| eaving the dryer 152 are rotated to a hori zont al
orientation for retrieval by the dry robot 110 which
returns the dried substrates 170 to an enpty slot in
one of the wafer storage cassettes 114. One enbodi nent
of a cleaning nodule that may be adapted to benefit
fromthe invention is a DESCIA (r) cleaner, avail able
fromApplied Materials, Inc., located in Santa d ara,
California. [0062] Figures 7A- D respectively are top,
front, back and side views of one enbodi nent of an
over head transfer nechanism 700 of the cleaner 104
whi ch may be utilized to advance the substrates 170
t hrough the nodul es of the cleaner 104. |In one
enbodi nent, the overhead transfer nechani sm 700
includes a pair of transfer devices 702. The transfer
devices 702 are laterally staggered such that one of
the transfer devices 702 has a range of notion
sufficient to retrieve substrates 170 fromthe shuttle
140 and advance the retrieved substrate through at
| east the nmegasonic cleaner 146 and the two brush box
nodul es 148. The other transfer device 702 has a range
of notion sufficient to retrieve and advance
substrates 170 fromthe brush box nodul e 148 through
the spray jet nodule 150 and the dryer 152. It is
contenpl ated that transfer nmechani sns havi ng ot her
configurations may be utilized. [0063] In one
enbodi nent, the transfer device 702 includes a guide
704 that may be selectively positioned along a main
rail 706 by an actuator 708. |In one enbodi nent, the
actuator 708 is a | ead screw driven by a stepper
nmotor. It is contenplated that other types of
actuators may be utilized to selectively position the
gui de 704 over portions of the cleaning nodul e 144,
[0064] A cross nmenber 7 10 is coupled to the guide
704. Two end effector assenblies 712 are coupled to
opposite ends of the cross nenber 710. The cross
menber 710 is coupled to the guide 704 offset fromits
m dpoi nt so that each end effector assenbly 712 is
centrally | ocated above each of the cleaning nodul es
144, as illustrated in Figyure 7A. The rail 706 may be
coupled to a support frame<or structure 720 that
suspends the transfer mechani sm 700 above the cl eaner
104. [0065] Each end effector assenbly 712 includes a
first gripper assenbly 722 and a second gri pper
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i ntended to be exhaustive of the possible polishing
sequences which nmay be beneficially practiced in the

w@eiovabiony system 100, but nerely illustrativeP©f/US2009/041133
certain nodes of operation. [0068] Figures 8A-D
illustrates one enbodi nent of a polishing sequence for
serially polishing substrates on two polishing

Whhtis clatméd4s: The sequence is preforned on a polishing
nodul e 106 having two polishing stations 124, two | oad
cups 122 and four polishing heads 126. The poli shing
hea a carriage (not shown) in

1'Fl g‘ﬁ'g&l@ %@yﬁ@ﬁpﬁrhgﬁsdﬁ lized to selectively
poswtmmmhﬁmanpdbkshlng heads 126 respectively over the
pollag statlons 124 and | oad cups 122 as desired.

&SGR MaRAgure 8A and other fol l owing figures,

each @bot A&viRgld @Ng@gafhﬁé‘t‘?o% %@i@ic%ﬁ?t&lﬁﬁh%?%@gst%tbg between
the Arabic nuirerals 1, 2, or 4 while the polishing

the palishing Mol aed @mr@ﬁaﬂﬂecpoﬂsbmganoduﬁel damgprising: t he
sequent i trates retained in the

poI|sh|n§t#§5%§N3f8"§HPgﬁ 'Pte pol i shi ng nmodul e 106
during opegledst 8Re Idad b, eipodi ment depicted in Figure

8A, the polishing head 1 is shown engaged with one of

t he | oad a&d@%stlfmrtnphsem beads sepiguiedeta on@ee independently

e LR T et L R s L o )

heads 3, 4 are shown positioned to engage substrates
W th the O|IShIn§@StatI0n B located in the [ ower left

2. corléf BelISWRY sBPFWRI Plg ClaBull e WHRESIN Bt IoRPY our polishing
[ I uid is provided to the
heg@%?ﬁ bg@”?ﬁ? gég&?gggﬁ?%h the polishing head 126 and
pol i shing surface 130 is rotated while in contact W th

t he ubs te that ot a 0|ISh head
3. 156 THRPIRBIOahP eI o g csbiecarrs STatiss
baCKN@Qﬁb&ﬂﬁ@hngﬁweggeﬂéﬁQﬁﬁﬁhﬁgrngémbﬂﬁhﬁgﬁﬁﬁgh¥rﬁé@hsomc
arrows, the sweep of ol i shing heads 6 are only
claanifg medble, tarte'uatn &axod ﬂungepmqowﬂﬁe agdstdiyeon 124, due
i n one enbodi nent by the continuous nature of the
track upon which the carriage is adjustably positioned
4. t heTaermpolitRiRgthodiie&f chifr Bdeieem medigahdsdimgrises:
period, the carriage having polishing head 1 secured
t hepdianster mechanism h@wpgéwmmr& pleginersfisegiiesdwherein a
I I t
flréng)ayr}gfntg’%% ?rﬁ%ﬂﬁﬁ‘ teﬁtﬂl pf%ﬁ'O%%g\é@ué‘%}V%%?# é%n?%nd &Heeach
cleantng)modblepahd&hlsegoIttE@GlB & the3gripperi mmsn|3| positioned to
their espect|¥e positions e ged with the polishing
seryjcs 7 BAGk Ahdie! GRCR KISARIN TSRS modul e 106, Pol i Shi ng
head 4 noves from polishing station B to rel ease a
pol i shed substrate 170 in the |oad cup 122. [0071]
5. DuriTheg ppﬁswngim@dulelméclmm 4 bvther tOBrisinsfers a

subst r at olished into,t
i Ao SomGue 5 T siphlienGaee B ofes fihpt and the
trapsfes tiathanisi. Fi gure 8C, polishing head 4 , now enpty,
noves to the load cup 122 retaining the substrate to
be polished so that the substrate may be | oaded in the
pol . Ii ves to the
6. 0 pézﬁ%ﬁggpggg%¢*WEgggg &%%ﬁﬁsnﬁn n B to nake room
for sithétapebusihi polisieiag Zwbe@wt)egawsl iretHimegd sirat indepéndently
[0072] Polishing head 1 then noves to the opposite
moyﬁé'@ lishing fpﬁﬂ St AdirgRalisbingssuriace: ofiasplishing mosile;
polishing head 4 , now holding a substrate ready to be
polished, is ready to nove to polishing station A,
simlar to as shown in Figure 8A. [0073] Figures 8A-D
depi ct one node of operati wherein the substrates
are processed in at least two polishing stations 124.
An exenmpl ary polishing process having such a sequence
|ncludes a process haV|ng a bulk reanaI of a

. o o o



posi tioned over the |load cups 122 to retrieve

substrates 170 to be polished. Polishing heads 3, 4
w@e@opamii i oned over polishing station A The pol/USivogH1133

heads 1, 2 then transfer the substrates to the enpty

pol i shing station B. As shown in Figure 10B, after the

substrates retained in polishing heads 3 , 4 have been

pol imbedg fa itsld rgbbaals Jetaidedria ted ah@gpéRdently movable

interface with the | oad cups 122 as shown in Figure

pofighing hiradsdp iastrangrralissing suriaceralibe polishied saeduacand
bst ) . .
subsTTaRETARY PRICHARGIEAD rleralps gdctifdhe jndengadenty

moveblepdlistibghe2ds onThseawtd palishindlO@fddeeof thegutdishinganwodule.
pair of substrates to be polished into the |oad cups
122. The new pair of substrates is then transferred to

7.t he TR iatHddtoMeaifs 6 Swhebin Htﬁ/ir&g{HeSMd‘&J PfiSs %}aﬂ\ed in the
then nove the new substrates to be polished to the

indansmgeptly irdvaide polishiop hgadsstosthewsedamdrpolishing 6dxface of the

h.eavin e.lgad cups.122 free to accept polished
pogﬂwggJg?égeréh959ﬂ§%§ﬁQSShing_heads 1, 2 when
Pr 0gf 6l dusyC BrRLRIrBnGtthe oW RuBStrateat from Bhe [f%’t;ﬁ])lishing

Fi gures 11A-H depi ct another enbodi nent of a polishing
sugage én the sera prlishing $aas ced in the pol i shing
nodul e 106. The sequence depicted inFigures 11A-H
illustrates a sequence in which substrates are
8. pol Mpleatdeinvdpstidl@imd, whereiroicsArigihestwd’ autRtral@drapainet in the
. to renmoval fromthe polishin% nmodul e 106. A second
ingependgptly saeyablg olisting heads| o Ba $acoNFerQishing suffaga ef the
dhgh osite the wet robot 108 as a
po@ﬂ??é?h?%ﬂen aﬁ%éigsgggﬁithroughput. The stagi ng robot
136 segqhentrallyn trengiarend.) thet itlvo z edbstoates afiefrerthe first polishing
&ubs&rﬁ%gs betmeqn Ioadrfups 122 is not shown in
SUBRAGR FA NE15eaQNAROISHING BH1aarity. [0078] In the
- enbodi nent depicted in Figure 11A, polishing heads 1,
2 are positioned over the load cups 122 to retrieve
9. subdheanethod7d daimy® fpghese@uprifogl shi ng heads 3, 4

e sURDISSR, PRI P PR B bl A Comek BAR LAY B o
thepfist pBIidHinG baifagd phor ®Sp&iizAMY the tiioButetrhids. After the

substrates retained in polishing heads 3, 4 have been
pol i shed, polishing heads 3 , 4 are rotated to

i nt i . Qpposite the | oad
1Ocupih%Zgg@pgéggkﬁﬁékagﬁhéﬁﬁgPaﬁéﬁg'as shown in Figure
11Csinadtanzeuslybdiyinaf e tved giolisided supeirateli inga lpemdsf tleaning
2 ngtinue to be polished on polishing station B
m ] As illustrated in Figure 11D, the polished
substrates (designed by 3C, 4C) remain in the | oad
cups 122 while the polishing heads 3, 4 rotate to the
11] oadibe upsthod f alijimde mhearbiem wevingdbettwaG8ibistratest netaned @ the

. hew pair of supstrates 170 .t e polished while the
incBaBehle o BPlE hefRo Bhrrs o dfe Résndd Boishigocs e of the
polighiity hRiduRdfuridiepebinphisey; station A. The polished
substrates 3C, 4C are then transferred between | oad
cuptating e polishinghgands alebgraniBeyeheaditaak. i n Fi gure
11E. The polished substrates 3C, 4C are eventually
renoved fromthe polishing nodule 106 by the wet robot

12.108Thasnethowdf chairhiurbet Ebmpkislg: t he substrates
retained in polishing heads 1, 2 are transferred to
t heSiMBi@neapsly ransfergng foe twaisygstatasi terp Ralfafdpad cups to a
g“ﬁﬂgpleting a two station polishing sequence. [0080] As
shown in Figure 11G the polished substrates 1C, 2C
are left in the load cups 172 while the polishing
heads 1, 2 return to the | S cups 172 cl osest the wet
robot 108 to | oads a new pair of substrates to be
pol i shed. The polishing heads 1, 2 transfer the new
pair of substrates to be polished to the enpty
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cl ock-wi se polishing station A, B, C, as shown in

Figure 12B. The polishing head 6 then receives a new
wGeuipstisse to be polished in one of the | oad cREEUIDAY/041133

as shown in Figure 13C. [0085] While the foregoing is

directed to enbodi nents of the present invention,

ot her and further enbodi nents of the invention may be

deviisedfomihg e tieBabsttates idtenilyehikesn & thrCcamngtle; and

t hereof, and the scope thereof is determ ned by the )

cl aitipdsterapg fthe| Bve \hstratesciramnihe isbuttle to & dlairs B wlpaning
mSARL m conprising: a polishing nodul e; a cleaner; and

a robot having a range of notion sufficient to

transfer substrates between the polishing nodul e and

cl eaner, the polishing nodule conprising: at |east two
13p01 FSPPISYING BYStBMCOMPTISRGst one | oad cup; and at

| eastdiRKIN bEg@i&gnB . configured to nove

i ndependently between the at | east two polishing

st at i ons ahlehst heo ablisheag stadioas] oad cup. 2 . The

pol i shin dule of claim1l, wherein the at |east four

poIishingtﬁgﬁﬁbN%ﬁﬁugaﬁﬁ$ed_to a circular track. 3.

The pol i ghpiealmp ek lcar®drs datipBd to Wei&thBad Nfack! §i8A6Sed over

conprises: two cleaning nodul es, each cleaning nodul e
the shieassiwmy palishing siatioos ctheanarfiersriodependentlyrrottialbexglong the

fluid.jet mdule and a dryer. 4. The polishing nodul e
OVS?%%#i§?ﬁKs?” erein the cleaner conprises: a transfer

nmechani sat headtngvd Polighing hedldsgeaBRefolRBFRTAEAE Ssoupled to a
wherein a first palr of the gripper assenblies is
respestive opee ©h H& GaTEers, f whereiandhef Ceriers chRean¢eiyigured to
. .5ec i, of I P& | i i S: .-
indEBEREAP HRIREEM JRAEhiSG. b oD, BENEL, 1S Bdiisning
statiodeladd the .at Tdwst pokilsdd ogp.nodul e of claim4 further
conprising: a shuttle configured to nove substrate
between the robot and the transfer nechanism 6. A
141met had fREhRG!dySRini O BIaHBS FatiRer st dIY:
sinulté%eouggyy%olisaiﬁb t&% @H%gtratégﬁﬁgtained in

i ndepdeateart douptesy fbtre polishérg npdubg dshemneiratte cleining module

inclfssy AL fehst tuio 5 Rafing Rkl st fin BleAn g it eomerising a
meRfisbAltl dealfg#sodile 2a BABALXO Q! flLid Pegnfowpfélaﬁd afar/ee

pol i shi ng nmodul e; and si nul taneously polishing the two
substrates retained in the independently novabl e

pol ishi [ Shi ur face of the
15001 TERPRAeEE et B SERE . AR SRR 6 er oi
MoV an GictBssdrpalesicesdoupleabto e bnge datriéme
i ndependent |y novabl e polishing heads to the second
pol i shing surface of the polishing nodule further
conprises: sinultaneously transferring the two
substrates fromthe first polishing surface to the
second polishing surface. 8. The nmethod of claim 6,
wherein noving the two substrates retained in the
i ndependent |y novabl e polishing heads to the second
pol i shing surface of the polishing nodule further
conprises: sequentially transferring the two
substrates fromthe first polishing surface to the
second polishing surface. 9 . The nethod of claim6,
further conprising: sinmultaneously transferring the
two substrates froma pair of |load cups to the first
pol i shing surface prior to polishing the two
substrates. 10. The nmethod of claim®6, further
conpri sing: sinultaneously drying the two polished
substrates in a pair of cleaning nodules. 11. The
nmet hod of claim6, wherein noving the two substrates
retained in the independenﬁ¥& novabl e pol i shing heads
to the second polishing surface of the polishing
nodul e further conprises: rotating the polishing heads
al ong an a overhead track. 12. The nethod of claim®6
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