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POLI SHER ARCHI TECTURE BACKGROUND OF THE | NVENTI ON Fi el d of the

| nvent i on ywewhjooeeodi nents of the present invention gaghdhéogoiriat e
to an apparatus and a nmethod for processing sem conductor substrates.
More particularly, enbodinments of the present invention provide
apparatus and nethod for polishing sem conductor substrates.
Description of the Related Art [0002] Sub-mcron nmulti-Ievel
netallization is one of the key technol ogies for the next generation
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that lie at the heart of this technology require p

anari zation

I nterconnect features fornmed in high aspect ratio apertures,

i ncl udi NEACKRGROBND\OETHE INVENm®NMNd ot her features. Reliable
formati on of these I nterconnect features is very inportant to the

success
density

FieldidBithamaveémidrhe conti nued effort to increase circuit
and quality on individual substrates and die. [0003] In the

fabri cat [99a1loFmbedipenis of the pieseokineentiont ganeradlyoetate v endgpatades and a

mul tiple v
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Thin | ayef ﬁleo;bresemdmentm preeide appdratts wad nesttodife patishing smmeomoﬂkﬁor
may be dg‘?@‘ﬁi ed by a nunber of deposition techniques. As |ayers of

mat eri al
surface
require

%Sequentlally deposited and renoved, the uppernost
of the substrate may becone non-pl anar across its surface and
Peacriptizatof tihe Ref{i@d]ArPl anari zation is general |y perforned

using Chem cal Mechanical Polishing (CVWP) and/or Electro-Chem cal
Mechani cipoaDepdisimicion MELNPYe! mefsllzation isitoinenofnthehiey tlgannotdgie;s for the
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that lie at the heart of this technology require planarization of interconnect features
formed in high aspect ratio apertures, including contacts, vias, trenches and other
features. Reliable formation of these interconnect features is very important to the
success of ULSI and to the continued effort to increase circuit density and quality on

individual substrates and die.

fooo3] In the fabrication of integrated circuits and other electronic devices, multiple
layers of conductive, semi-conductive, and dielectric materials are deposited on or
removed from a surface of a substrate. Thin layers of conductive, semiconductive,
and dielectric materials may be deposited by a number of deposition techniques. As
layers of materials are sequentially deposited and removed, the uppermost surface
of the substrate may become non-planar across its surface and require

planarization.

[0004] Planarization is generally performed using Chemical Mechanical Polishing

(CMP) and/or Electro-Chemical Mechanical Deposition (ECMP). A planarization

method typically requires that the substrate be mounted in a wafer head, with the

surface of the substrate to be polished exposed. The substrate supported by the

head is then placed against a rotating polishing pad. The head holding the substrate

may also rotate, to provide additional motion between the substrate and the
1



surface of the substrate to be polished exposed. The substrate
supported by the head is then placed against a rotating polishing

pad. The hgadoivabghong the substrate may al so rotate, tepdi®shEdR4i7689
addi tional notion between the substrate and the 1

2010/ 002595PCT/ U52009/ 047689 polishing pad surface. Further, a
polishing slurry (typically including an abrasive and at | east one
chem cally reactive agent therein, which are selected to enhance the
polishing of the topnost filmlayer of the substrate) is supplied to
t he pad polighingypaied safacehrEsthes, € helishing sleoy (ypisalaincluding an abfaive and
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has two or three polishing stations each conflgured to performa
speci f i coiper pelishing paremetas wasmrv\Gaaspensiic pelishingssharasierigiener al | y
have one mai nframe on which the two or three polishing stations and
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confi gur atlon[ meet var.i pus pr ocEs]'s1 heciui rements. S I,\/I\/ARY_O: THE

| NVENT] cignerally have one mainframe on which the two or three polishing stations and at
least one load cup are disposed. Conventional polishing systems also have multiple
polishing heads movably positioned on the mainframe. The conventional polishing
systems have limited flexibility in polishing station configuration to meet different

process requirements or to adapt changes.

[0006] Therefore, there is a need for a polishing apparatus which provides flexibility

in system configuration to meet various process requirements.

SUMMARY OF THE INVENTION

[0007] The present invention generally relates to a polishing system. Particularly,
the present invention relates a polishing apparatus having one or more modular

polishing stations.

[0008] One embodiment of the present invention provides a semiconductor substrate
polishing system comprising a frame defining a processing volume, a plurality of
polishing heads movably disposed in the processing volume, wherein each of the
plurality of polishing heads is configured to retain and transfer a substrate during
processing, a transferring mechanism coupled to the frame, wherein the transferring
mechanism is configured to move the plurality of polishing heads in the processing
volume, and two or more stand alone polishing stations disposed in the processing
2



[ 0007] The present invention generally relates to a polishing system
Particularly, the present invention relates a polishing apparatus
havi ng onewerzetamogsosrodul ar pol i shing stations. norn Onep@nmintiongfske of
the present invention provides a sem conductor substrate polishing
system conprising a frane defining a processing volunme, a plurality
of polishing heads novably di sposed in the processing vol une, wherein
each of the plurality of polishing heads is configured to retain and

transfer

a substrate during processing, a transferring mechani sm

coupl ed wolures wWhedeip, eashenf diher twder moner staedrélonge pelishing statiors comprises a

confi gur
vol une,
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t he procesad$gard the two or more stand alone polishing stations can be rearranged

without affecting the transferring mechanism and the plurality of polishing heads.

[0009] Another embodiment of the present invention provides a semiconductor
substrate polishing system comprising a supporting frame, a track assembly coupled
to the supporting frame, one or more polishing heads movably coupled to the track
assembly, wherein the track assembly defines a path and the one or more polishing
heads are independently movable along the path, and first and second stand alone
polishing stations disposed along the path, wherein each of the first and second
stand alone polishing stations is configured to receive the one or more polishing
heads and to process substrates retained by the one or more polishing heads.

[0610] Yet another embodiment of the present invention provides a stand alone
polishing station comprising a body, a platen assembly disposed on the body,
wherein the polishing pad is disposed on the platen, an interface assembly disposed
on the body, wherein the interface assembly is configured to connect the polishing
station with a polishing solution source, a power source, and a controller, and a

moving mechanism configured to allow easy movement of the polishing station.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] So that the manner in which the above recited features of the present

invention can be understood in detail, a more particular description of the invention,
briefly summarized above, may be had by reference to embodiments, some of which
are illustrated in the appended drawings. It is to be noted, however, that the
appended drawings illustrate only typical embodiments of this invention and are
therefore not 1o be considered limiting of its scope, for the invention may admit to

other equally effective embodiments.

[0012] Figure 1A is a schematic perspective view of a polishing system in

accordance with one embodiment of the present invention.
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WO 2010/ 002595PCT/ US2009/ 047639 vol une, wherein each of the two or
nore stand al one polishing stations conprises a polishing pad

conf i gur edwioofcamgdove and interact wth each of the pl us@tnrdyomfizego
pol i shing heads, and the two or nore stand al one polishing stations
can be rearranged w thout affecting the transferring mechani sm and
the plurality of polishing heads. [nma] Another enbodi nent of the
present invention provides a sem conductor substrate polishing system
conprising a supporting frame, a track assenbly coupled to the

suppor t i @131 Bigere dBes arschemetip skétidn vigwhé draspaotishingl sy steonpf Biduteo1Ahe
track assenbly, wherein the track assenbly defi nes a path and the one

nor e s ead bIe | ong t.he pat and
i rot anboulcElf 2R sPhfwafl PRIV VialT 518 GeBuBLdatalindgyepa™
pat h, Macmmammmfonermnljod*mtanmfdhspc@mt pivangbral one pol i shing
stations is configured to receive the one or nore polishing heads and

t t t d by t ol i shing heads,
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stand al apsorgandesWitingns e climeaa¥ths pregedt ROEMiona Pl aten assenbly

di sposed on the body, wherein the polishing pad is disposed on the

platen, an erfac senbly di sposed on the body, wherein the
i nt erfac@o}fés HYIS? ’?’% z;oﬂfq ﬁ%]'f Fcoto@o‘?l'ﬁ%%rt VIEWE Oﬁé‘lrraé‘ﬁPFfGnégt g peJighing

With a pelstehh M0ascrdancwiip iR dirReR8 WEtheSRESS inddMioA. control | er,
and a novi ng mechani sm configured to all ow easy novenent of the

pol i shi n@ a}\%% BRI EF DESCRI PTI ON OF THE DRAW NGS [0Oon] So that

t he mann@f17) @@Wai%é’”%@wa%|'ﬂ@ﬂ“%dﬁiﬁ@?%ﬂwﬂ"ﬁéﬂlfﬁ)ﬁ@%riﬁeen used,
i nventi Qﬂhé@%%lﬂ%@qgr@%@ﬁ%é ﬂeﬁﬁéaﬁ'élemé’ntg‘ﬂlié? a‘?@% ﬁr‘rﬂ otﬂ@?! iRt 1108
of the invention, briefly summarized above, y re erence
to embocteriemelateshibaioelamensh diselosed Lat erg aﬂanﬂlmhet appe e beneficially
dr awi ng r ppended draw ngs
illust r:ﬁ“%'k%%i"ﬁ &tﬁefeﬁgﬁ«?& ﬁj%nEJW [%/Lﬁ SBFEflﬁ?%Cﬁtlgﬁ ntion and are
therefore not to be considered limting of its scope, for the

i nvention ma}/ admt to other equally effective enbodi nents. [0012]

Fi gure 1RETAILEDR DESERIPTION spective view of a polishing syst emin
accordance w odi ment of the present invention

2010/ 00a858PE PRI GS DI ‘§§§fﬁmeTvqnt§ur%nf@"wge@t%%@?rapp%rag&@%ﬂ
vi ew of rhbmoBofidrsttangefiet @Rtokuppdiihg alAubstrate in a chemical mechanical

polishing (CMP) system or electrochemical mechanical polishing (ECMP) system.

In one embodiment of the present invention, two or more stand alone polishing
stations are assembled for completing a polishing process, and a transferring
mechanism is used to transfer a plurality of polishing heads independently among
the two or more stand alone polishing stations. In one embodiment, the
arrangement of the two or more stand alone polishing stations is separated from the
transferring system and the plurality of polishing heads. In one embodiment, the
stand alone polishing station comprises a moving mechanism allowing easy
movement for arrangement, rearrangement, or maintenance of the polishing station.
In one embodiment, the moving mechanism of the stand alone polishing station
comprises casters. In another embodiment, the stand alone polishing station also
comprises a positioning mechanism configured to lock the stand alone polishing

station in position during polishing. In one embodiment, a track system is used to
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[0014] Figure 2 is a schematic perspective view of a nodul ar
pol i shing systemin accordance wth one enbodi nent of the present

i nventi on. wipQ@imb29sgure 3 is a schematic perspective vpEWRhooR17689
nodul ar | oadi ng assenbly in accordance with one enbodi nent of the

present invention. [oots] Figures 4A-4C are schematic top planar
views of arrangenents of polishing systens in accordance with
enbodi nents of the present invention. [0017] To facilitate
under st andi ng, identical reference nunerals have been used, where

possi bl etrahsferdese graherd pelizhirgpheadLimeBbsSnddhilly sMiénde HEMD bPridié stand
figures. t?t is.caontempl ated that el ements disclgsed in one enbodi nent
may be bBREFIRANSHING stations Inyore eardimanthgitrackis citidout specifi c
recitation. DETAILED DESCRI PTION [0018] Enbodi nents of the present

i nvent i opogsnEigald YA & at schemai peRpesins vnd of I1Bblihd Aystem 100 in
transferring and supporting a substrate in a chem cal nechani cal _
pol i shi n@cqogﬂm)ces%h ene smbodinentsd Hlagprasenhivrentione dtigyiel 15 isi mechermiio)
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al one polishing stations ar ssenb conpl eting a polishing
process, and a transferring nmechanismis used to transfer a plurality
of pol i siP2y Headelishitg pastrmt 190 aepyisehea taystemn frame Hilagdnfigwee to

pol i shin ti .0 di t,: the g of th r
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t r ansf ermienganigrat €2 isrodupled tplthe systeyn rémpol G1s hiAngiukdiadst. pdiishieneads

nmbodi e the stand alo ol j shi.ng. stati.on.co i ses a Vi ng ..
(rarecﬁani s 3a?qeommph%bqgggk}plﬁa$%ﬁtentgaq%?l%ggrrambsm ?Bé'eEPFléﬁbg%e‘HW%“Urm
mai nt engnulishing ezl 108 [ssdunliguischio Rfain lahdaRmsRIFOSieRte dhffy BBNHRSY.
mechani sm of }he stand al onea})ol i shing station conprises casters. In
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station in position during polishin ne e ment, “a track

syst em iiBe uderlityo of Wiz 2@1liehiog ABBBIBCTPRSIODY ParE8s theasitfstratasn ectained

nor e pols.shing i r _nore.stand al one
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Fi gur e 1A fddisking dieadatli0s ipdepgqretzntly endi tevaligh eachodfitbliphgality sif eyoliding

i n accordance.with. one enbodi nent of . th resent. i.nventjon. Figure 1B

is a scﬁ’@ﬁ@?i &B\%e‘&'fﬂ? oﬁ'evit‘%v BF THE ﬁéﬁrlcglﬁjﬂ?ﬂf HPUSRIRY 197814 S Iﬂioéurd(r%'”ﬂ%.
processing. In one embodiment, the polishing system further comprises a loading
assembly 104 configured to load and unload substrates to and from each of the

plurality of polishing heads 103.

[0021} In one embodiment, the stand alone polishing stations 105 are modular
processing stations and are structurally separated from the transferring mechanism
102 and the plurality of polishing heads 103. Therefore, the stand alone polishing
stations 105, along with the loading assembly 104, can be arranged, rearranged, or
maintained independently without affecting each other or the transferring

mechanism and the plurality of polishing heads 103.

[0022] The system frame 101 is configured to provide structure support to the
transferring mechanism 102 and the plurality of polishing heads 103. In one
embodiment, the system frame 101 comprises a top frame 111 and four supporting

columns 112 coupled to the top frame 111. The system frame 101 defines a
5



[ 0020] The polishing system 100 conprises a systemfranme 101
configured to provide support for apparatus using in a polishing
process. Awbrangbessi ng mechani sm 102 i s coupl ed to theEyghemolifsane
101. A plurality of polishing heads 103 are novably coupled to the
transferring nmechani sm 102. Each of the plurality of polishing head
103 is configured to retain and transfer a substrate during

pol i shing. The polishing system 100 further conprises two or nore
stand al one polishing stations 105. Each of the stand al one polishing
station r i r | 4 Sk
heads loé%gﬁgé? q%rdorggsg%tf?grétgfggfth}égttréeﬁg?ﬂngi ﬁ%gﬁé{%%ewr? @Eeﬂ !Em'&gm
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pol i shi ngng isalatettSrob® Duthitle BEINEr RS PHAGRbIY BowWed esriias soBsEring B6lumns
polishingﬁgysten1further conprises a | oading assenbly 104 conti gured
to | oad unl oad substrates to and fromeach of the plurality of
pol i shing heads 103. porn In one embodi ment, the stand al one

pol i shi ngos AhidPRSerPSdiREatL, ﬁﬁé’%ﬁ&feﬂfr@%éhé}ﬂsrﬁtﬂm PIRNS thE @op frame
structurally separated fromthe transferri ng nechani sm 102 and
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arranged, rearranged, or nmintalned i ndepéndent Fect ng
each ot rmrsp@ndeméomtaagmframe@ Heh)hamrnrmﬁtagdotﬂpenpmaﬁalmty of
pol i shi ng heads 103 [0022] The systemfrane 101 is configured to

rovi de ri i
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to nove I f h n at The trac
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t he pol ickhulag dreditisa $i0Ebensfycambvirationsehéreat k assenbl y 120 further
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WO 2010/ 002595PCT/ US2009/ 047689 al ong the path defined by the stator
strip and each of the one or nore polishing heads are coupled to the

one or norwoguioghe2sdi | s by one or nore sliding blocks. p[&ﬁ%ﬂgg/gnﬁgg

Exanpl es enbodi nents of the track assenbly 120 can be found in United
States Provisional Patent Application Serial No. 61/043,582 (Attorney
Docket No. 13036L), filed April 9, 2008, entitled "A Polishing System
Having a Crcular Track," and the United States Provisional Patent

Application Serial No. 61/047,943 (Attorney Docket No. 13228L), filed
Apri | 25alopg0Be raibidefiodd "thi thie mamwﬁpmdwmh ohthavendamimale polishing

121 420, S98YERt Bor M Dads PReT LA 0% Al PR or8 g8 SRR 1 | o

"Pol i shing System Having a Track". [0028] In one enbodi nent, each of
the pl ur wb27tyExdmplebisshbodimeatsdsf HaStracknasssablyal 3 kas hentpundtinrudited

Connoct eBAISr PRAVSIBNASFRG! ADBARato07 5o dNe A LD 4RBctiomsy BeaketoNo.

conf i gur e20360 ) skied Aprim 95 Bbes I &tRice LAl PQIIéPﬁHg S?ét@ﬁw sziﬁgl%pbnr&bhnqrack ”
notor 107 is conflc{;ured to rotate the substrate carrier 108, th t he

subst r at @' kY riied RistesoRrovisipnah Eatent pepiieationgSeial ﬂ\@c§1@§£4@f(ﬂﬁtﬁ_§18y
pol i shi ngogitaat kan 1585s) \Exa5p! @ﬁg%s 228 é ' %Hgﬂﬂ%@?ﬁgq%em%@@pyﬂq@@a

Uni ted States Patent No 6,18 |t|
Fl exi bl eMrehdorical ePlinhirag @yetﬁna:”alaﬂdetlmaadcaiat@olﬁa:béﬁtngpplicaﬁm Serial No.

T claRe P BT RRE Ne" FonPal el id arhoS. patss) Htening

shown i nSystgurkésvidgfadmnackl8, two or nore nodul ar polishing stations
105 and the | oading assenbly 104 are disposed in a |lower portion of

th I 13. . Th t n he | gadin
el o 18,048 SHPBediat rcaaR hS Ahitiy ohroRiiag BRadiip fgmonics a°
nmechani spoliéhidganeior N@7photstetiton ohe Polths kbfthdesad®, kPd.a Easdtraé dahter
stand al gne polishing stations 105 is confflﬁggred to operate

i ndependetht § “&ﬁﬁfdtte%é RBIDING @i 107c okiist SHRSISISCaTieh P8 Srionggured to
stati On%echF@Q'sﬂgst%t[étdtﬂﬂf ﬁé‘!s}%ﬁaﬁhﬂ%oﬁl’éﬁ%ﬁ%&orﬁﬁ |sdb(§rff§1; UFH to rotate

processi ng reci pes Fi gure 1S a schenatlic perspe lve VI ew
of the dharfybslraieecaiier 88.nthusttheivibstro® pectued dhetenoeaghingt anwmlishing

embodi mefif1a05 038 & RESishMYCHLEA 108 NeER4AREs A Y Bolfshing head may be
found in United States Patent No. 6,183,354, entitled “Carrier Head with a Flexible
Membrane for a Chemical Mechanical Polishing”, and co-pending United States
Patent No. 7,001,257, entitled “Multi-chamber Carrier Head with a Flexible

Membrane”,

[0029] As shown in Figures 1A and 1B, two or more modular polishing stations 105
and the loading assembly 104 are disposed in a lower portion of the processing
volume 113. The polishing stations 105 and the loading assembly 104 are
structurally separated from the transferring mechanism 102 and the plurality of
polishing heads 103. Each of the stand alone polishing stations 105 is configured to
operate independently and to enable flexible combinations of polishing stations,

loading stations or cleaning stations, for different processing recipes.

[oo30] Figure 2 is a schematic perspective view of the stand alone polishing station

105 in accordance with one embodiment of the present invention. The stand alone
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WO 2010/ 002595PCT/ US2009/ 047689 polishing station 105 conprises a

processing platform 151. The processing platform 151 is supported by

a supportiwo raneseis55. A platenl53 is di sposed on the |RFIMELE®IES9

pl atform 151. The platen 153 is configured to support and rotate a

pol i shing pad 152 thereon. The polishing pad 152 has a processing

surface and is configured to polish a substrate using nechani cal

and/ or chem cal forces. In one enbodinent, a platen notor 154 is

di sposed bel ow the platen 153. A detailed description of a platen and

a pol i shpnlishiegistatign 65 fcompulises aquepessitigyglatiin 651 Stl' atggodasini platform
Appl i cati 10/ 880 n Jun 2004, publ i shed

as United ggt 3?%@%&?'\8. by &BFPQ%?W)#%%%OO@S@ te%ﬁq 13 &ippoged 1ty the

and Appapgaidéssihgr plif@et 1eghemheap|aidpc hamiis 2onfg @eassl %po%aﬁ&tr%ldtgch
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t he novi ng nechani sm 156 may be casters coupled to the supporting
frame 156031] rin@me @mbodimanht ond be maimgdiﬁenhgrﬁtstﬁnnﬁ%&:are apbesk o
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[ 0037] In one enbodi nent, the | oading assenbly conprises a noving
mechani sm 146 configured to all ow easy novenent of the | oading

assenbl y 1@4.20idn0ee enbodi nent, the novi ng mechani sm g @yooR76s9
casters coupled to the supporting frame 145. In one enbodi nent, the

novi ng nechani sm 146 can be | ocked to secure the |oading assenbly 104
once arrangenent is setup, and unl ocked for adjustnent, replacenent

or mai ntenance of the | oading assenbly 104. [0038] In one enbodi nent,
t he | oadi ng assenbly 104 conprises a | ocking nechani sm 147 confi gured

to secur eooielrt orslempods@itbihe plidhidy stanign PIOBCRSSHIM@Ss d BCRRE mechanism
enbodi rreg;é t he, | ocki ng rrechglgésm_lﬁ7 may  conpri se clanps to couple

WO 2010/ SseiPet] 3O GELEYE 68 RATEHNG HRIaUIb OBt ARG dirorRssInge dn ene
pol i shi ngnmeelirmentl B Ioekingi hBciiiish beoi Mgy %ﬂ{ﬁmﬁ%ﬁtﬁpg’g& icd0bR%with the

stations 105, |oading assenblies 104, or Other _ I devi ces.
[ 0039] D&vHPRRJtiag coliminl 19 6f theralighipecystes 18@eoowith heighbbiing stegdiaiens

the syt EoVTTERalEy’ 10e GAMGH-ARINE iRl Bhel tBRirdelRES: Neads

103. A substrate may be | oaded onto the substrate carrier 108 of the
pol i shi nipoPEabiguas 3 ha gebemsiic neerbreeaive 08ewayf thieelvadimgeasdaonigy t 10a in

transferyg] i 1 . 1 rriage 109. The bstrate | oad
onthe. saESTRE §lih Hhe Hpddirlohf of e bRIBpEyepivE, T58bREnG mstEmEly
nor e pol i84i cagntisatsi anprdddBsinghelatiohat nate iThe hescdseimey ethtidmbadiinis
ol oni i RAEtFaRYER BuGPerin e 195 PiveIned Pubt T46al e WePRd amihey
pol i shin ' a

pad and pricatsing pRitfordstai1at ThaiphAGupsa 4801 43S BIBoRILPEd #PiAtdrAct with the
generate relative notion for polishi ngﬁé‘rhe platen” s usually rotated

during pePissifngtieadsnl (e leahaad salead the subgiratehi T leeddupe I 42aysbeay
oscil | at [ o YA L di

cveep ng sotray Bochaniis Rl codfudty pRaR g b BeRls gkt the
pol i shi nghshiateoraiingd theroed0N diftaited grsicriptivtmgf & $oazbany eing bierfotihe in co-

first polishi t h hshi he Q y.raise the .
substrat%é@ﬁoél\q{ﬂ%%p(??l g%ﬂﬁ eé& §$%b§%§ggn8nﬁﬁ%%sﬁ8£t ‘éoéﬁi)scheﬁ?"éal
al ong t hdethatidal@xtiethy 120 to the next polishing station 105
configured for a second polishing step, such as buffing. [0041] The

R o T U R R R B

cl eani ngasseatbipns4 coupled to the supporting frame 145. The interface assembly 144 is
configured to provide interface for cleaning solution, electric power supply, and
control signals. In one embodiment, the interface assembly 147 may be a
standardized interface for quick and easy system assembly.

[0037] In one embodiment, the loading assembly comprises a moving mechanism
146 coniigured to allow easy movement of the loading assembly 104. In one
embodiment, the moving mechanism 146 may be casters coupled to the supporting
frame 145. In one embodiment, the moving mechanism 146 can be locked to
secure the loading assembly 104 once arrangement is setup, and unlocked for

adjustment, replacement or maintenance of the loading assembly 104.

[0038] In one embodiment, the loading assembly 104 comprises a locking
mechanism 147 configured to secure the loading assembly 104 during processing.

In one embodiment, the locking mechanism 147 may comprise clamps to couple
9



[0042] Figures 4A-4C are schematic top planar views of arrangenents
of polishing systens in accordance with enbodi nents of the present

i nventi on. whQ@sbdbzds gure 4A schematically illustrates apdaod8d0MEhs0
system 200a i n accordance with one enbodi nent of the present

i nvention. The polishing system 200a conprises a plurality of
pol i shi ng heads 202 each i ndependently novable along a circular track
201. The polishing system 200b al so conpri ses one stand al one WO
2010/ 002595PCT/ US2009/ 047689 | oadi ng assenbly 203 having two | oad

cups 203gjthahd $Uppeeing éstdmdl P12 dPahé JiSEING s95HANS 080%r WiPneidABoring
The | oadi ng assenbly 203, and the polishing stations 204, 205,206
are di sp8&dd plengnpralishing skatienst hee, edingpessernbling J8ds opoather T06dylar
206a of Hgﬁcgglishing stations 204, 205, 206 can receive two
pol i shing heads 202 sinultaneously while | oad cup 203a can align with
one polishing head 202. {00441 I n one enbodi nent, the polishing heads
202 are (96741 Qurieg at Yypicet apkishine: psedessy ane ohélve pglishing dredert 06f maip duat

12 inch i Shj 2 206 di t
of about 5302 g leatBRE e AEpaiaRn PR E Hr R v R o
pol i shi n_gca%ﬁsmnoZéﬁill_ih bﬁthla@rrllisfﬁiagma:iéﬂbgggesm@é nﬁ?tbwlfolatlbﬂlo_n%o thef
t . shi .S e conprises a plurali )
Dol 1 shi reL A Sape” d0B Y e aplehitchfiegd anttes BpHENERd S0P ek e
201. ThempobiAthd the WahsaRP hethaRisAPHOS ibyeheOfirissaNdoal PRE d8agkiag
assenbly 211 having one |oad cup 2lla, and two stand al one polishing

st at i onslog4ed om e seesirale hiaitierad @R e thern moveatn at fist 1961 the raneg or more
stat | onspcliRing?haicHser obl SRS Sibdiia L Eh TGEERT bl AfboRAENPIeSIARN

pads 212a, 213a of the polishing stations an recerve two
pol i shi ntPheadbe Jatiskingustatiore ddSL y Thiei palishing head 1©3pnial1thenapreski s

with one ishing. . 6] In o nbodi nent, t.he polishin
neads ooty et sifingC Bt BRsyad 34 and 3k B BUbRER e S ofS adishhg,
about 18mbteehey tangeridiatepalidtiii metipads pdidBing2 1Bk PRiteM 3 @salfli AmEbeEr
of about 52 inches. [?047 Fi gure 4C schematically illustrates a

pol i shi n‘a‘rWsP%lﬁF‘E@Oc B RNEcED B‘élt'm?é‘t'vﬁ‘lew@ﬁ INSnBeRA HEdtMay kehgscillated

present apvieatgosRion TMEhaPRAISAidEN Y 306 @cﬁﬁd}ﬁ? QATRIpIREMBIOH BERIdningf
pO|IShInq heads 202 each i ndependently novable along™a circular track

201. Th'@ieniasmithg substiatente porroxe peliging pnisemityour st and al one
polishing stations 221, 222, 223, 224. The polishing stations 221,

222, 22 i i ; : | g v S
So1n, 2 3ssAPMEE BoRURRY RRO R Hhe AnaBORbind Naliof 965 188 iR pEad
can receilfanaywrise thessibsiyatectios the polishing statiend 85 ynd transfer the substrate

along the track assembly 120 to the next polishing station 105 configured for a
second polishing step, such as buffing.

[ooa1] The polishing system 100 may be arranged according to a process recipe to

have different arrangement of polishing stations, load cups, and cleaning stations.

[0042] Figures 4A-4C are schematic top planar views of arrangements of polishing

systems in accordance with embodiments of the present invention.

[0043] Figure 4A schematically illustrates a polishing system 200a in accordance
with one embodiment of the present invention. The polishing system 200a
comprises a piurality of polishing heads 202 each independently movable along a

circular track 201. The polishing system 200b also comprises one stand alone
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WO 2010/ 002595PCT/ US2009/ 047689 [ 0048] In one enbodi nent, the
pol i shing heads 202 are configured to retain one substrate having a
di anet er oWwoabmuwb2sd® | nches and the polishing pads 221,pcddds200A%768824
may have a di anmeter of about 30 inches. [0049] Even though a
pol i shing process is described with the nodul ar system of the present
I nvention, a person skilled in the art can apply the track in any

sui tabl e processes that require novenent of substrates between

di fferent workstations. [0050] While the foregoing is directed to

nbodi e f h '
of the | Rec agsemily BOS Tiay il Gt AR cips ioen B ttde an A BBk
scope t hetadiofs 2%.(:12@516206(:0]31&‘3 ﬂdmﬁmﬁssemldpﬁ@&mn@dhéapohﬂtmg:Btmlimss that
fol | ow. %%%p 06 grecclr#%lo@%g i 3h arrangemenfe £ 258 UCt[Ps msgu;?as 3 3(54% 88!551 %6%

system r1s-
of the polishing stations 204, 205, 206 can receive two polishing heads 202

simultaneously while load cup 203a can align with one polishing head 202.

[0044] In one embodiment, the polishing heads 202 are configured to retain one
substrate having a diameter of about 12 inches and the polishing pads 204a, 205a,

206a may have a diameter of about 42 inches.

[0045] Figure 4B schematically illustrates a polishing system 200b in accordance
with one embodiment of the present invention. The polishing system 200b
comprises a plurality of polishing heads 202 each independently movable along a
circular track 201. The polishing system 200b also comprises one stand alone
loading assembly 211 having one load cup 211a, and two stand alone polishing
stations 212, 213. The loading assembly 211, and the polishing stations 212, 213
are disposed in an arrangement that each polishing pads 212a, 213a of the
polishing stations 212, 213 can receive two polishing heads 202 simultaneously

while the lfoad cup 211a can align with one polishing head 202.

[o046] In one embodiment, the polishing heads 202 are configured to retain one
substrate having a diameter of about 18 inches and the polishing pads 212a, 213a

may have a diameter of about 52 inches.

[0047] Figure 4C schematically illustrates a polishing system 200c in accordance
with one embodiment of the present invention. The polishing system 200c
comprises a plurality of polishing heads 202 each independently movable along a
circular track 201. The polishing system 200c also comprises four stand alone
polishing stations 221, 222, 223, 224. The polishing stations 221, 222, 223, 224 are
disposed in an arrangement that each polishing pads 221a, 222a, 223a, 224a of the
polishing stations 221, 222, 223, 224 can receive two polishing heads 202

simultaneously.
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a frame defining a processing volune; a plurality of polishing heads
novably di sposed in the processing volune, wherein each of the
plurality wbpeloss ng heads is configured to retain angiiansheissa
substrate daring processing;, a transferring mechani smcoupled to the
frame, wherein the transferring nmechanismis configured to nove the
plurality of polishing heads in the processing volune, the
transferring mechani smconprises a track, and each of the plurality
of pol shing heads is attached to the track and i ndependently novabl e
al ong t hpotacly onmcrslvaliment, e ealisking fdzrise20m vadb lcenfighred on@tain one
stations_di sed in th rocessin Lune, wherein each of the twg
or rore SURSHERSE Faig R darietRE OL Aprt, {2 TS AL e el PRS Bad, 222,
posi ti onggy tap4reaghue anibrhofee bhgbowidongasd) of the plurality of
pol i shing heads, the track defines a path that allows each of the
plurality of polishing heads to access each of the two or nore stand
al one po%P’égﬁi \éerhﬁ"é‘ﬂ"ggﬁs?‘ﬁléﬁﬁ'grﬁa??%ﬁ&?éﬁ'ﬂb% vith dhe medytar sysiens phing
al one popjesBhNvehAdH, O HeFRPS [T F rh&9i !

and the %Iuralit of pp?ﬁshingaggggi. 2%”%%§‘§@§5§%ﬁhﬁ%?§Fn§ﬁ ??Vggg
pol i shi n@f0§?§9:5t§d¥@l‘ reglise movemging pbsubatiades beiween sliftarentuverkstatiogs. The
sem conduct or substrate polishing systemof claim1l1l, wherein the
track is o : j : i t f
Pl 1 shi nig ehanfEile I foRuc R Rpfec R Enlsr THY Brodaft Rvbhftl it
two or nrkfusber smboginrgris pbife iaventidngpay bd demisad Ivdthveut gepartiog from thiee

of ol i neeE e pis et AN CEE SRR SRR o) i SRRt S

in the processing volunme, and configured to | oad and unl oad
substrates to and fromeach of the plurality of poli shing heads.
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5. The sem conductor substrate polishing systemof claim4, wherein
the stand al one | oading station conprises two |oad cups, and each of
the two | oad cups is configured to interact with one of the plurality
of polishing heads. 6. The sem condu&or substrate polishing system
of claim4, wherein the stand al one | oading station conprises casters
configured all ow easy rel ocation of the stand al one | oadi ng stati on.
7. The sem conductor substrate polishing systemof claiml1, wherein
each of the two or nore stand al one polishing stations conprises: a
body; a platen assenbly di sposed on the body, wherein the polishing
pad is disposed on vhﬁﬁ?g@kﬁﬂmﬁqg;interface assenbl y di sposed on the

body, wherein the inter AVAN |iShine yisterfi OB8BGisk- he
pol i shing station, t‘ﬁ ?%Pﬁgﬁ% %ﬁgFﬁ?ﬁﬁﬁggﬁir e~ a p’ovver source,
and a controller;1id casters coupled to thé body and configured to

al | ow easy novenenta dfarmédefininpsaprocessing walume; g The seni conduct or
substrate poli shi ngasf)lggﬁwggbﬁishin bebds enovaldyhdisposesh i ibeor

more stand al one polishin siﬁ% Pﬁ?}% }aﬁreagﬁmtEQPmralibacﬁpd}hg
mechani sm confi gur ed 5 .sgﬁu tﬁ'ti d acé%faiﬁoééiﬂ?éﬂﬁ’eﬁtaaédm”
relative to the suppo\‘ﬁ% P'ff'%ﬂ?.co @Hg em conductor substrate
pol i shing system conﬁtmt@idig‘m&f}mfﬁﬁ% ng frane; .

a transferring mechanism coupled to the frame, wherein

the transferring mechanism is configured to move the
plurality of polishing heads in the processing volume,
the transferring mechanism comprises a track, and each
of the plurality of polishing heads is attached to the track
and independently movable along the track; and
two or more stand alone movable polishing stations dis-
posed in the processing volume, wherein each of the two
or more stand alone polishing stations comprises a pol-
ishing pad positioned to receive and interact with each of
the plurality of polishing heads, the track defines 2 path
that allows each of the plurality of polishing heads to
access each of the two or more stand alone polishing
stations, and rearrangement of the two or more stand
alone polishing stations does not affect the transferring
mechanism and the plurality of polishing heads.
2. The semiconductor substrate polishing system of claim
1, wherein the track is circular,
3. The semiconductor substrate polishing system of claim
1, wherein the track is coupled to the.frame and coPﬁgured to
move the plurality of polishing heads in an upper portion of
the processing volume, and the two or more polishing stations
are disposed in a lower portion of the polishing volume:.
4. The semiconductor substrate polishing system of claim
1, further comprises a stand alone loading station disposed in
the processing volume, and configured to Joad and unload
substrates to and from each of the plurality of polishing heads.
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a track assenbly coupled to the supporting franme; two or nore
pol i shi ng heads novably coupled to the track assenbly, wherein the
track assenbly defines a path and the two or nore polishing heads are
i ndependent|y novabl e along the path; and first and second stand

al one novabl e polishing stations disposed al ong the path, wherein
each of the first and second stand al one polishing stations is
positioned to receive each of the two or nore polishing heads and to
process substrates retained by the two or nore polishing heads,

wher ei n rearrangeng of the f and second st and al on novabl e
pol i shing stati on %Smc%4ll§§ rqﬂgt@g@ Mf%@&%&lmty of
pol i shing heads.4, Wherelrrﬂee Siandalﬁnabadm@mmaomppmesmodgad;yst em
of claim9, whereips tahd dachQf theTePlondi ¢a '15%5hﬁ d fifletatp Of

nore pol i shing h{gﬂg{b ng a circular path,
11. The sem conducC sugs r ‘i‘-j%ﬂé,%? ?[%@ﬁ?of claim9, wherein
each of the first SR BD‘I%]HFIB@)@E%D&# aimrprl ses:
a body; a pl atem,ayhermnyhdsmaﬂmidner}oadm glxtatyon wheipelses eapieks shi ng

pad is disposed é{fhﬁgiﬁ-em Wﬂa?ﬁ‘%@@ﬁ{ﬁﬁ%ﬁﬁﬁ%ﬁnmmaﬁﬁ% and

confi gured to a‘r%{%‘ asy novene e stan e polis
station. conductci)r subst} r at eagf shing syst e of claim

11, wherein the f AETACRAGUE stamgf g %@ét t wo
or nore polishin ﬁ@@ﬁ@ﬂsﬁaﬁhﬂ ﬁb@dﬁﬂ@ﬂr more stand alone polishing
stations comprises:
a body;

a platen assembly disposed on the body, wherein the pol-
ishing pad is disposed on the platen;
an interface assembly disposed on the body, wherein the
interface assembly is configured to connect the polish-
ing station with a polishing solution source, a power
source, and a controller; and

casters coupled to the body and configured to allow easy

movement of the polishing station,

8. The semiconductor substrate polishing system of claim
7, wherein each of the two or more stand alone polishing
stations further comprises a latching mechanism configured
to secure the stand alone polishing station relative to the
supporting frame.

' 9. A semiconductor substrate polishing system, compris-
ing:

a supporting frame;

a track assembly coupled to the supporting frame;

two or more polishing heads movably coupled to the track

assembly, wherein the track assembly defines a path and
the two or more polishing heads are independently mov-
able along the path; and
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13. The sem conductor substrate polishing systemof claim1l, wherein
each of the first and second stand al one polishing station further
conpri ses a positioning nmechani smconfigured to secure the position
of the polishing station during processing. 14. The sem conduct or
substrate polishing systemof claim9, fiuther conprising a |oad cup
assenbly di sposed along the path and configured to receive the two or
nore polishing heads and to | oad and unl oad substrates to and fntu
the two or nore polishing heads. 15. The sem conductor substrate
pol i shing system of ficdtedrd sdcorfdistane alomepmicsable aclishing stativdsal one
pol i shing station di sgigsesedbiyify epsat Riaddis each orRe firor hegei ve
the two or nore poli siGa"GaA3 alone polishing stations is positioned to
receive each of the two or more polishing heads and to
process substrates retained by the two or more polishing
beads, wherein rearrangement of the first and second
stand alone, movable polishing stations does not affect
the movement of the plurality of polishing heads.
10. The semiconductor substrate polishing system of claim
9, wherein the track assembly is circular and the two or more
polishing heads are independently movable along a circular
path,
11. The semiconductor substrate polishing system of claim
9, wherein each of the first and second stand alone polishing
station comprises:
a body;
a platen assembly disposed on the body, wherein a polish-
" ing pad is disposed on the platen; and
casters coupled to the body and configured to allow easy
Jmovement of the stand alone polishing station.

12. The semiconductor substrate polishing system of claim
11, wherein the polishing pad is configured to receive at least
two or more polishing heads simultaneously.

13. The semiconductor substrate polishing system of claim
11, wherein each of the first and second stand alone polishing
station further comprises a positioning mechanism config-
ured to secure the position of the polishing station during
processing.

14. The semiconductor substrate polishing system of claim
9, further comprising a load cup assembly disposed along the
path and configured to receive the two or more polishing
headsand to load and unload substrates to and from the two or
more polishing heads.

15. The semiconductor substrate polishing system of claim
14, further comprising a third stand alone polishing station
disposed along the path and configured to receive the two or
more polishing heads. ' .
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