WO 03/ 053633 PCT/ US02/ 39805 -1 AIR PLATEN FOR LEADI NG EDGE AND TRAI LI NG
EDGE CONTROL FIELD OF THE | NVENTI ON The present invention rel ates

gener al | ywomspsisspnent for processing sem conductor waf ersT/U82/89805
particularly, the present invention relates to an 5 air platen used to
support a linear belt during the chem_gal mechanical polishing of

sem conduct or wafers. BACKGROUND Chem cal nechanical polishing (CW) is
used for planarizing sem conductor wafers during processing of the wafers.

Because 10 sgiig pPATEN POR | ENDING EDGRIAND FRAILINGEDGE ODNTROL ed in
| ayers, where a portion of a circuit is created on a first |ayer and

conductive \Hgppcormagt INVENPIGN portion of the circuit on the next |ayer,
each | ayer can add or create topography on the wafer that nust be snoot hed

out before gener ahe pgesentinvartian rekjes geranalbrta@quipmentinrarecaspiag
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uni sorm ty Glir plgtensised en sefpdrihelimean telt dutreg tHeashentital meehbeical s pl anari zed
prior to deposition_to red(gc? the% Ipeaks and vall eys on the surface over
whi ch the mAPHPhiNG OfRIBCPPAFIONMER Shvent i onal pl anari zation technol ogy, a
rotating wafer carrier head 20 brings the wafer into contact with a

pol i shing pBACKGROMNDN the plane of the wafer surface to be planarized,

and pressure is applied to a sem conductor wafer,in order to support the
waf er face down 55@”1@4' "é?ql?ﬁ()icﬁbf’%é'l“f‘glﬁﬁ%wg ) fdsed fonRlapdtagt ol i shing or

pl anari zi ng apfasfudior! f(%f@%ul'ihé‘ﬁﬂfceﬁélhé shee-wdfBrs. iB®ause pl anari zi ng
technol ogy, an endless belt travels over two or nore rollers. The 25 wafer

i s 18l aced agemisendustor eisouitsprpwaieEhareFosIeRlK sorgtructd ipdavers, e anpl e of
a linear poljshi. | L WMHsaohHE&Gt by Lam
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next layer. In order to improve the manufacturability of the circuits on the
15 wafer, many processing steps require planarizing the wafer surface. For
| example, to improve the uniformity of deposition of the conductive vias, the
wafer is planarized prior to deposition to reduce the peaks and valleys on the
surface oVer which the metal is deposited.
| In conventional planarization technology, a rotating wafer carrier head
20 brings the wafer into contact with a polishing pad rotating in the plane of the
wafer surface to be planarized, and pressure is applied to a semiconductor
wafer in order to support the wafer face down against a moving polishing pad.
One type of polishing or planarizing apparatus is the linear polisher. In linear
planarizing technology, an endless belt travels over two or more rollers. The
25 wafer is placed against the moving polishing surface of the belt. An example
of a linear polishing system is the Teres™ CMP System manufactured by Lam
Research Corporation, Fremont, California.
A key component of a linear CMP system is the air platen. The air
platen provides a cushion of air via air channels to support the belt as

30 pressure is applied to the wafer. However, existing air platen may not provide



-2 a cushion of air that takes into account variations in the wafer surface
when it is placed against the belt surface, leading to a wafer that is not
uni f or m ywopeksmsbed. If this occurs, there may be topograpoy/ushzssts not
removed fromthe wafer surface, or else the wafer surface may be
planarized to the point where 5 pitting will occur on the wafer surface.
Anot her problemthat is associated with air platen is that the portions of
the belt that support the edge of the wafer often thensel ves are not
properly supashiondflayr thhetakes intd atcont VEmiatomsip the wafer sufaggwhend known as

edge exclusion. Edge excl usiaon _cat -1 cal i i th f
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having a plurality of concentric_rings. Each 20 ring has a,plurality of
openi ngs i n wpgered by e alaten. cUYHMEY resultin whabisk asogqq%, and a%/ | east
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Al so included i s Accbetirgly.tthere is apgised i therast onppdnerovad @smigtayfao anot her
aspect of th& 'E,nsvg{éttni‘é)n, an air platen is disclosed that includes a
plurality of M neent 11 c rings. Each ring has a plurality of channels in
order to provide a cushion of air to a CWP belt. Each ring, except 30 for
two i nner - noBRIEF &i$MMAIBYa top quarter, a bottomquarter, a |eading edge

?ﬁﬁg ?:n’)s? n%aog;lgbg@ggo ggg%ggé%r t@%bfglrz%;pro%d Blgﬁan lfa%% B %oﬁ’s’?ﬁ%gt he
control by a wafer’s edge, a platen assembly for supporting a polishing
member, such as a finear belt on a linear polishing apparatus, is described
below. According to one aspect of the invention, an air platen assembly is
disclosed that includes a platen having a plurality of concentric rings. Each

20 ring has a plurality of openings in order to provide a cushion of air to a CMP
belt, and at least one of the rings extends beyond an outer edge of a wafer to
be planarized by the CMP belt. A support is attached with the platen, and has
a plurality of air ports for pressurized air to pass to the rings of the platen. A
gasket is positioned between the support and the platen, and has a plurality of

25 cutouts that align with the openings and the air ports. Also included is a base
that supports the support.

According to another aspect of the invention, an air platen is disclosed
that includes a plurality of concentric rings. Each ring has a plurality of
channels in order to provide a cushion of air to a CMP belt. Each ring, except

30 for two inner-most rings, has a top quarter, a bottom quarter, a leading edge

quaﬁer, and a trailing edge quarter. Each of the quarters and the inner-most



-3 rings is an independent air passage for receiving a supply of
pressurized air. At least one of the rings is oriented to extend beyond an
out er edgwoaB/ssesmf er to be planarized by the CVP belt. @@/ Us0zssus e

regul ator is connected with each of the inner-nost rings, and three
pressure regul ators are connected 5 wiigh each of the renaining rings.
According to another aspect of the invention, the air platen includes
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is atop plan view | at en assenbl y; is a side plan view
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rings. In addition, there are two channels passing through the air platen, with
each channel having a plurality of passages extending upwardly from the
channel to a top surface of the air platen. At least one of the outer six rings

20 extends beyond an outer edge of a wafer to be planarized by the CMP belt.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS
FIG. 1 is a perspective view of an embodiment of a linear chemical
mechanical polishing system;
FIG. 2 is a top plan view of an air platen assembly;
25 FIG. 3 is a side plan view of an air platen assembly of FIG. 2 taken
along the line 3-3;
FIG. 4 is a top plan view of an air platen assembly and belt with a
portion of the belt that passes over the air platen assembly cut away; and
FIG. 5 is the linear chemical mechanical polishing system of FIG. 1
30 with the controller and the air platen assembly electrically connected with the

air regulators.



-4 DETAI LED DESCRI PTI ON OF THE PRESENTLY PREFERRED EMBODI MENTS Referring
now to the drawings, FIG 1 is a perspective view of a linear chem cal
mechani cavopeksxswbs ng or pl anarization (CWP) system 100 forcCH/Uysot/smshs ng a
wor kpi ece. The system 100 in the illustrated enbodinent is adapted for

pl anari zation of sem conductor wafers guch as the sem conductor wafer 116.
However, the operative principles enbodied in the system 100 may be
applied to chem cal mechanical polishing of other workpieces as well. The
waf er i ncl udeBTAILED DESGRIBTIONRF THE PRESENTRYI PREEERFYEDhe CVP 10
system 100 smBODIMENTSedge 166. The CWVP system 100 includes a belt 102,
a first roller 104, a second roller 106, pl aten assenbly 108, a pollshlng
head 110, a sl ur Refeflispapwde therdrawingsohl@. t1| 'éﬁé-‘rerqpﬁdl?t'V%tM'GWePf@dWF?bl | er 118.

fhe ol er s chdidd hdthenitagiietly ggppsﬁsﬁﬂu% 'sgét@ CRogeRrt to retain

the belt 102 and nove th ermt anarlzatlon of the
15 Wwaf er 116oliFtiag amormlscqoﬁhqeﬁst@méoom H@dlluatr@ﬁecb&rahwg\enw an electric
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el enent s suctheawafet ixcludes amulisting aumoeeﬂﬂathat:ualpohshadldaghe.CMEer ati onal

par neters such a he s t,epsion the belt. . 102 ar ontrol |l ed
@ugh t he %Pﬁ"ﬁ@‘s ?L@qlag 9%)?% éggbﬁ?&%%ﬁyﬁﬁ@.HPHQCJ:M%%%? I?I er 118 may
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ata and instructions stored in assocj ate elt 102 is

preferably difdndleas! H"a(d’oswsresﬁf%@ Ct?é'Ptt'O"‘F”iz“r ?nglarﬁﬂ%ggi[”ﬂgrm the belt

102 is made W th TaeSbigt @08Ndb eSS Idcaiara preastenhioed dasarvetdpaitte surface for

pol i shing and the nechani cal strength for noun tlb@qgacf en5| oni

tracki ng t hereln thedielt 102 ansl mave theaguelt 1iggo pefalt ”F%‘l‘o"b&lth%hl ng a 30
worqigpi ece SL\ﬁgfeﬁ%é hfhé"ﬁi‘ll@!‘s 11(51461 O@arbhﬁmébefm éﬁémﬁlﬁcwaﬂw @ﬁzlctrlé%étéhl ng system

100 i ncludes a polyneric layer form ng an endl ess havi ng a
pr edet er ni nedl the @!thaﬂ@dac%ﬁ‘éaéﬂ@r?ﬁ%1 2%rdtnh The rplfe(rs {f& 18R &mscal

form a transport means for moving the belt 102 in a continuous loop past the
wafer 116. Other transport means include combinations of wheels, pulleys
and tensioning devices that maintain proper tension on the belt 102, along

20 with their associated drive elements such as electric motors and mechanical
linkages. Operational parameters such as the speed and tension of the belt
102 are controlled through the rollers 104,106 by the controller 118. The
controller 118 may include a processor or other computing device that
operates in response to data and instructions stored in an associated

25 merhory.

The belt 102 is preferably an endless-loop polishing belt. In its simplest
form, the belt 102 is made with a single endless layer that provides both the
surface for polishing and the mechanical strength for mounting, tensioning
and tracking the belt on the rollers 104, 106. The belt 102 for polishing a

30 workpiece such as the wafer 116 in the chemical mechanical polishing system
100 includes a polymeric layer forming an endless loop having a

predetermined width and a predetermined length to fit the chemical



WO 03/ 053633 PCT/ US02/ 39805 -5 mechani cal polishing system 100. The belt
102 includes a top or polishing surface 126 on one side of the endless

| oop and w0 oepms33 ng bottom | ayer 127. The polishing surfractasizésean be
any suitable polishing material with 5 sufficient strength, flexibility,
and durability. In one preferred enbodgnent, the polishing surface 126 is
manuf actured of a single, substantially uniformlayer of polyneric

mat eri al such as pol yuret hane. However, in other enbodinents, the

pol i shi ng nmawexhiaaicalpofishiog spstemofOtGntheshelt HIY isclpdey aton or peliskingal having a

substanti al | ni | e ' | or

pl asti cs. 1§¥'ﬁtﬁ(ée i%ﬁ% %n%%@geoi&efgﬁdgéégggéghggg ggbgghgr%)g{tgrﬁ? %;et he belt
asslenbl y 1027. Generally, the slurry includes two conponents. Different
applications w reqguire different conpone f .t.h | yrry. .dependi ng on
the material to Ilgbe pP@%H{PeﬂJ 938 ngﬁ&&@fﬁﬁUﬁ%@G%ﬁﬁ%ﬁﬁ%ﬁﬁi 1 %’l’t\eeppartigl es
su;:B as si Ilggaﬁm?ndb@ﬁgﬁﬁ: _If_@&ibailrt]wIﬁhdailuaatﬁlityc.ontxbnmqm‘efdrf;ehl ambdtimestathesuch as

pot assi um roxi de. e chem.c perates to _soften or hydrate the
surface and R"ﬂé"”%ﬁ'ﬂ eV dﬁmqng‘}a&z”%ggfﬁtswgfeoSP%%BW@%N@”@@%@(% mat eri al .
The exact  GPRBYARAEL Taéridl RECtS hs pblyurtitareh aseieveasr dtten ehitddiméres,i al to be
pol i shed or | anari zed. For exanple, .the SJ%{IGI’ gﬂ&g‘%ﬁoner{t s for. BI anari zi ng

pl anar ,
a silicon dherelisbingdpaterighmanke siadefany it FEpAGHY NGVID i ffer
from the sl y &bhstdhtisR AR tSickissRINRANBULLIOBicRIdIRi rabbéRYR plaetic.he surface
117. Simlarly, the “slurry conponents appropriate for a tungsten netal

| aylr will be di Theskiy disrapset he2 ¢ispgiste K LUmoPnta e ppleasIemRYY . which is
sof ter than 1@2”%&3&:@%@ S iRETe P IANESrhBGHENE) OiffeRM applicaliond he sl urry

preferably wi [T be distributed evenly across the surface 117 of the wafer
116. 25 The wibratiuire giftarent composants of e Yuiry.fegendipg on themaierial toak® t o keep

the bell"s LOOLNGSSoBhedP I SlTse B ali/FhniciIBOUSERRE siibi Bl 1y, as the

belt 102 planarrzes or pol sonme of the nmaterial
renoved f r ordioxideeonaiéminalare combitgslonitht 2 dhenical sush asipatassium 26 of t he bel t

L035  he' oo DEE o TRy A PR B B o ot R, doposs Lo
qui ckl y and gbhesivenpdrticlas byerate toabmase dre swfaessnathdalwdierexac! | be degr aded.
The condi ti Oc%?nrpo%%ﬁts%lf (?h‘f’lenéslur‘fjl})'/1 gre chosen based on the material to be polished or
planarized. For example, the slurry components for planarizing a silicon
dioxide layer on the surface 117 of the wafer 116 will differ from the slurry
20 components for planarizing a metal layer on the surface 117. Similarly, the
slurry components appropriate for a tungsten metal layer will be different from
the components for a copper layer, which is softer than tungsten. For uniform
planarization or polishing, the slurry preferably will be distributed evenly
across the surface 117 of the wafer 116.
25 The conditioner 114 treats the surface 126 of the belt 102 to keep the
belt's roughness or abrasiveness relatively constant. Normally, as the belt
102 planarizes or polishes the wafer 116, some of the material removed from
the wafer 116 is deposited onto the surface 126 of the belt 102. If too much
material from the surface 117 of wafer 116 is deposited onto the belt surface
30 117, the removal rate of the belt 102 will drop quickly and the uniformity of
abrasion across the wafer will be degraded. The conditioner 114 cleans and

roughens the surface of the belt 102.



roughens the surface of the belt 102. WD 03/053633 PCT/US02/39805 -6 The
wafer 116 is nounted on the polishing head 110. The wafer 116 nay be
nount ed awo s@smBned i n place by vacuum force or by any otrlagrusoxsustabl e
mechani cal techni que. The polishing head 110 is nounted on an arm and is
movabl e under control of the controlleg. 118. The polishing head 110 5
applies a polishing pressure to the wafer 116 against the belt 102. The
polishing pressure is indicated in FIG 1 by the arrow 132. To further
control the poli shémgaf@f‘elﬁsismmuntdrdsorptrmm]ﬁshieghaw y1<1.0$he$1vaferdd§t ed

opposite the O|IShIn hea 10 bel ow the r 6, 102 asses
bet ween t he P HB r}dgrg e/ ngre ehta/\o\,a\@ﬁgﬁ fﬁ% &hﬂﬁﬁo ‘;Ttraten 18
asselﬂbl y 108&uitdiie nidchbaizab@skmigley. Iﬁéspaxmningermapm@ssmmmmamearmarm 102 by
ica 2”8 5 anerisnapi irdet Sapr ok BE Gonplridaes hedeienaRhedT LTI ' by at e
1365 ngl gaiggp ﬁ@sga tpﬁ%irﬂj\pl%séur@taltmlwéf@m16'bga|betsmebal410§up'perts the platen
asse y an e suppo ts on the 15 base 134. The
support ~ pl atRolighigg pessyrey H'é%ic‘?ﬁ%gi%':eltog %3 V132 series of fasteners,
for exanple set ggitgMfer d%h%ﬁthalyousmﬁ@srela@@e tl‘:%‘bla’:téﬂass’élﬁbwt108@é ate 136 are

made of stainless steel, although other types tab I
be used. Théogajmgpmosfﬁpéh%pqwlngn'aﬁr%’dkko %P@én*g\n@%'%g kﬁéﬁﬁfﬂabgmza g ?-hZ"

openi ngs 144,acts Bétw%bh tﬁ@bél%hﬁi@dsur@%ewﬂof%Waé91fwhh&tr@q§§t@hbed bel ow,
20 allow air to pass throu fromair hoses (not shown) to the alr pl at en

1400vi a fi tassagwlyis. ath a@a asgemRly gApplies arleaweltgéh%%lt 192 Py aten 140
so that thel%'byn% E?éhr%égarmbftrﬁg&’{déﬂﬁdé‘o?ﬂ"émeﬂnm@f air to the belt 102.

The gasket l'ocat e et ween upport plate 136 and the air platen
140, and provi dedsamowinriniF§RB. 2 &a3, teopletairasspably 108 ippliesapae8suri zed. 25

Preferably, ih g%ﬁé&‘& Hﬂa?’g 13? Poddke 8 WPl %E &%@g&?ﬁl@ewheﬁ%‘ﬁ%ﬁ any

sui tabl e mat orrerlcs’ may that can tolerate
vvat er and séuplpbys th’ézsplaiehtassbmblytmk&oand m%&@pm@]ate nabgesiken the88 al so has a

2 Ho 0 oo L5 Pl O Sl RePOTRe BILOHIN D Gty ! ot er
o_penl ngs 144faetb48r=0fortehemnliaoses epewst Ryefarably, 3i6e bask 1 eagdsigiortl38 al i gn
with each Ot;ngtre'136 are made of stainless steel, although other types of suitable metals
may also be used. The support plate 136 includes a plurality of openings 144.
The openings 144 act as air ports and, as will be more fully described below,
20 allow air to pass through from air hoses (not shown) to the air platen 140 via
fittings 146 attached to the support plate 136 and air platen 140 so that the air
platen 140 may provide a cushion of air to the belt 102.
The gasket 138 is located between the support plate 136 and the air
platen 140, and provides an airtight seal so that the air remains pressurized.
25 Preferably, the gasket 138 is a 70 durometer EPDM gasket. However, any
suitable material, such as elastomerics, may be used that can tolerate water
and slurry. As with the support plate 136, the gasket 138 also has a plurality
of openings 148 to allow air to pass through to the air platen 140. When the
gasket 138 is placed over the support plate 136, the openings 144, 148 of the
30 support plate 136 and the gasket 138 align with each other.
The air platen 140 preferably made of an aluminum-bronze material,

although in other embodiments the air platen may be made of other metals or



The air platen 140 preferably nade of an al um num bronze material,

al t hough in other enbodi nents the air platen may be nmade of other netals or
WO 03/ 053%833W3683JS02/ 39805 -7 heavy plastics. The air plrararsodsd3os s
hard-mounted to the support plate 136 via a series of fasteners, with the
gasket 138 between them as described _above. A pair of channels 152, 154,
| ocated at opposite ends 155a, 155b of 5 the air platen 140, pass through
the air platen 140 in a direction perpendicular to the direction of travel
of the belt H&Ry pWistios.t iee EVPlaers § 40risTEod-mountedifodhe seprorbplatent3&hannel s

gﬁtz)wn)l 5§olnrs1e@§g:f%%8g B{fas%nphsoﬁltﬁttlﬁg 5{&??9@ eth@n e, a?@ésxﬁ‘tb&&be (not

igurd, such as’water, passes
through t he ande. and, into the channel As shown in FIGS. 3 & 4, a 10

series of passage 6 extendi [ dl [ t I
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may be |ubricated as t
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throughway fghe bitfelcHBRh&ISY 5N 0154 igdkaled & ér’ftathetdﬂeerbﬁbhnélomm $54 ubri cat ed

before it passes over the Iaten assenb 108 For Ln FIG 4, if
the belt 102ha$§tlthea(\'ﬂet?h@'f})ﬁoﬂﬂ“eﬂaﬂoe'&t| “8%‘5191:‘{%“9 nﬁ?ﬁé"”é‘r“?row 160, tlhe

channel depi Eéﬁ@sﬁrouéﬁﬁ\é’\@%@narlﬂw {8 cRahy) OAQBanerFIGSSla &ubui cat i ng
liquid to lubricate t Referrin the air platen

1401thas a pl eergs af\pagsagaways 1§86 er@z‘d'r\gwaé¢'éfg %fébp%h? ENATRIE | i ke
concentri c Z?§§s1 54382 tﬁé sWfthde p@B 37%6 aTrlHIe{té!n 14’@%ﬂ|'t£6§|ttﬁeﬂ>ébéﬁngv$’fen the CvP

system 100 is T'n use openi ng have pressurized air PaSSI ng through

them i n or dethetlgbrigating dquid fmmemaaneléo the w&m?s?fpﬁb\at the helle'dsaPyY 102 as
a’ waf er 116n§§dpo‘?uc9§d@sq{;§£désé§%v tﬂ@f%téﬁaeé%n%{whwerzone 164a, which in a

preferred e ree circular rows of openings 162,
al t hough in ot herTlmenwwhtlanfQ\ettb&it mmgate@fwmwammw% \P4act@S A ni dzone

e T T T
associ at ed Wphbsdsheventrdzoaten Beéembiyy! 08! Sor beample, in FIG. 4, if the belt 102

is traveling in the direction depicted by the arrow 160, the channel depicted as

152 would provide a throughway for the lubricating liquid to lubricate the belt

102.

20 | Referring to FIG. 2, the air platen 140 has a plurality of openings 162
that are divided into ring-like, concentric zones 164. As will be more fully
described below, when the CMP system 100 is in use the openings 162 have
pressurized air passing through them in order to provide a cushion of air that
supports the belt 102 as a'wafer 116 is being planarized. There is an

25 innerzone 164a, which in a preferred embodiment is made up of three circular
rows of openings 162, although in other embodiments the number of rows
may be varied. A midzone 164b is also provided, which also has three
circularly shaped rows of openings 162. As with the innerzone 164a,
however, the number of rows associated with the midzone 164b may also be

30 varied.

The remaining zones 164, or outerzones 164c, each preferably has

one row of openings 162. The number of outerzones 164c may be varied.



30 varied. The remaining zones 164, or outerzones 164c, each preferably has
one row of openings 162. The nunber of outerzones 164c may be varied. WO
03/ 053633wB@3H0k1882/ 39805 -8 However, there should be a swetiusoEsusohunber
of outerzones 164c so that at |east one outernost zone, depicted as 164d,
extends past the outer edge 166 of a gafer 116 to be planarized. Having at
| east one outerzone 164d extend past the wafer's outer edge 166 will allow
for control over planarization at the 5 edge 166 of the wafer 116. In a
preferred ertmetverrtberetdheuk b & sufficiest nuroheref poteszonesiG4cisodaatiati on to the

| nnerzone lq%%%I%BgPij e:[%@sp%q?\ Hé&é@d asq%ga 8&&[?& V&é%? tl’ile64§tell éd@cfééjEd into

sections or elt 'S NnD a dir
i ndi cat ed byofarwater 016 thi plbha!nzwt dHavinyeat lealsb dne au&rzrmem @lidvxdiodl i nto a top

guarter 168a bot t.om qua 8c, and a
trailing edd® Ehhgr"i’%r?rﬁé% 5%%}%3(8! ailan% raﬂg %ﬁgﬁgg{' gtttﬁg quarter a
por t5i on QESBét@ebI@Etoowwelrlﬂea%a okeferrdd ?mbodlmd tlhdzl'rg will aelsixng edge
quarter is the guarter, | tion o ass over
subsequent tY"¢RGS |°r1@"“88@ &‘g t"é'?eri%?c‘w‘%a%rf# @i‘ﬁé?‘%é?nel%%“%thin an

out erzone 164c i £agRpatetichd 16MVIE BRidedNsto sedforpumrduartersleB. we thei n t he

out erzone 164c, and each quarter 168 and the inn one 164a and m dzone
164b each a&%t@@Iamqvwaaﬂi@%%mﬂ'cef%&Meﬁm irfgfw(%é{t:‘ OrVg‘éTJ ftfent ai r

channel 174 {@ drd %aéW‘Hlv%'eH it Ry qhaser 168804 b&ﬁ@Wﬁua"rtbaﬂ 681,ef erably
supplies pressurized clean dry air. Preferabl each hose is attached to

an i0hdependdfgding edgnauaiiar 1§¢§ N iigHng ALoe ﬂ't'ﬁﬁtq{d 68dp Thedeadhected to the
support pl at@dgie%gran\é%ﬁfée@is%géaﬁr%o}@& d)ﬁh@%bﬁgoﬁ%ﬁldpéé% MerRpgti ze wafers

116, pressuri alr passes fromthe air sup ﬁ@ hose Into its
cor r espondi rend ﬁﬁﬁ(ﬁf@ﬂ@g@ége agiprterc Hifigris theiquarteT e pgriion ﬁéWeﬂﬁ%ﬁs@@ Wik ough t he

openi ngs 162,141 e gldeqBbalis el Aainadoptasidersar. Sushion of air to the

bott om surf ace the belt n order to support the belt 102 as
pr essure | s appl iEeghtquarder W& within 86 auterbenep @heds isgparataiseraithe Aehow t o

B Los SroBrHLI il e BIGPRES PR RA bR 1o gy behed v he
innerzone mdn and midzone 164h each acts as an independent air
channel 174. Each independent air channel 174 has its own air supply hose
(not shown) that preferably supplies pressurized clean dry air. Preferably,
each hose is attached to an independent air channel 174 through the fitting
20 146 connected to the support plate 136.
When a CMP system 100 is being used to planarize wafers 116,
pressurized air passes from the air supply hose into its corresponding
independent air channel 174. The air then passes through the openings 162
in the air platen 140, and provides a cushion of air to the bottom surface 127
25 of the belt 102 in order to support the belt 102 as pressure is applied to a
wafer 116 to be planarized.
Referring now to FIGS. 1 & 5, a plurality of pressure regulators 170 is
attached with the zones 164 of the air platen 140 to monitor the pressure of
the air being supplied. The regulators 170 are attached with the zones 164
30 " via air hoses that are connected to the fittings 146. The air hoses, which are
typically made of polyethylene, are run through a cutout 135 (FIG. 3) in the
base 134 in order to be attached to the fittings 146. In a preferred



the air being supplied. The regulators 170 are attached with the zones 164
30 via air hoses that are connected to the fittings 146. The air hoses,

whi ch ar ewotogpsawad | y made of pol yethyl ene, are run througirca/usot/saspds 135
(FIG 3) inthe base 134 in order to be attached to the fittings 146. In a
preferred WD 03/ 053633 PCT/ US02/ 39805 9-9 enbodi nent, the innerzone 164a
and m dzone 164b each has one regulator 170 connected with it, and each
outerzone 164c has three regulators connected with it. For each outerzone
164c, one r egubastioent]the ingerzome é64aand mldmneﬁ§4b@pcrahdspheng.wat@m quar ters

1683, 168b, G holLA b L ARy eaoR ol ARBOBALE riBE (Lhdibiy10 edge quarter

168d, and one regula attached wt ng edge quarter
168c. The reag:nhad;ted with 10 Fropeiach outenzongi 164pr erssiegelater 678dk cofinadted

 ndependent i SHBARYS dif GEAFSShbt BN BeRlRpAgseTDl Y 108 15

to be used, V{" He su‘p e platen assenbly
10851 s set tattaahéd)wmm ddetrailimg edgk §uater 16Bdtand &iwegelatqmdlmtls S

process- depe var for grent operations. The regul ators
170 noni t or qqﬁgnﬁqgﬁgﬂ}e@égmgﬁégslqyart%r ﬁ?ﬁ supplied to the platen assenbly
_}_gB to ens]thre t hThe tréguiMOES $T0 ﬁhoﬁﬂdJﬂtEe almprdysareatpgastialf dierindeperideng et range
ir Is | Iaten e 1 us h
what  happendit MapREsd7ds Sipreraly HbeB T aEnarseTaBGRE R RBR veed iR canpi o
|f a trrangﬁl préSiivé of B du‘zolb‘éeébpbr?ed@'théQrart]éméss’e!n’ibljl?)?@sfslﬂeﬂoa gauge wil |l
br dSaur e hadreBREERNeS e PAGT: Herset Jai TG e HEBRBNC s STUEPY Bocedur es
such as per'f@ﬂdilﬁerehf‘érﬂﬁ‘ﬁﬁérﬁy‘SFh@l@géialcﬁ!; ARb meRlityrs thetdiessury BEeir regul ators
may adj ust the pressure back t he set point if the pressure i s detected

to fall out diaing supplied igyibe meﬁg@sswbly\ﬂm toengig tatdhe piggses falown in FI G
5, el ectropr@wwgl ?ede?&%ﬁéd)fé?éﬁgn gan Dbe used to provide this type of

adj ust nment el ectropneumatic regul ators 176 are each connected with
the controll er 1T&e typecofgegulatsriuged ﬂ!w‘qﬁhé\ﬂ'%@é'ZQ‘BPQWé‘Cgﬁdlﬁ@ﬁﬂ to the

el & T OPNCUNR hop BN PR o6 Rl RRGOPRIMRE dhae! 39K ERARpIE! FL Udes 2

controller (the ectropneunati ¢ contro not recei ves
the set poi mamnud o&gr@toms used e towiterdhe pisldregsuta. & Qﬂmﬁ "I#@ redigfer the

pressure. An operator may then visually determine if the pressure has fallen
outside the target range through standard procedures such as periodic
inspections.

20 Alternatively, other types of regulators may adjust the pressure back to
the set point if the pressure is detected to fall outside the target range. By
way of example, and as shown in FIG. 5, electropneumatic regulators 176 can
be used to provide this type of adjustment. The electropneumatic regulators
176 are each connected with the controller 118. The controller 118 provides

25 the set point to the electropneumatic regulators. Each electropneumatic
regulator includes a controller (the “electropneumatic controller”, not shown)
that receives the set point information from the controller 118. During the
polishing process, the pressure of the air is periodically measured, and the
electropneumatic controller receives the measurement. If the

30 electropneumatic controller determines that the measurement is outside the
target range, it generates a signal to adjust the pressure back to the set point.

Pressure measurements are typically taken several times per second.



pol i shing process, the pressure of the air is periodically neasured, and
the electropneumatic controller receives the neasurenent. If the 30

el ect roprwormabsw3xontrol | er determ nes that the neasureneRrCTIES0DsH883 de t he
target range, it generates a signal to adjust the pressure back to the set
point. Pressure neasurenents are typiggally taken several tines per second.
WO 03/ 053633 PCT/ US02/ 39805 -10 The advantages of the above-descri bed
enbodi ments of the invention are nunerous. For exanple, having a separate
supply of pressuiTheadvantagéoof theabhve-despibad embodimerth ahthelinwgntions gr eat er

contr O! over, éﬂﬁwgrgusp%%?%ﬂé@p%t ha\qgé excﬁgrtateogﬁptpilli)gg@)rggs*agd gﬁ‘lf(t)r’ whi ch in

turn nminim 78 probl-e edge usi on. usi on occurs when
an outer pordaicbmdesbeh&ilmt\mfcmandeleﬂlowe@reatetmint/rel oves tnaie pc&sgureeatof

sabi o area uropibaes Sine REF Mol dulinied e Bl Loserni 3” o
her & n descrexbiagioni mdgemlue@ge)oeumlwmnmn dutehportiorg of the waafer dgesamsur e
support the bel.t &\o t hat ctlo ov r th nt| ebﬁ??fer is

subst ant i al I"GCUY Sr%m%?ﬁrﬁﬁ gf)O'lSE' ﬂ%aﬁ halgngee ?évr? Bnd t he

di amet er of refat is\eateactivinl df usablelesa mrprdnuwort met ;srmdadeaavaﬂbbledgmeexcl usi on.
The portions of the belt su or ed hy air c fro thlszne will be no
begemii i}

| ess suppor tRiIeR ASFEPRY heb%'f‘ 1 oGl 5. PJ’SPL” hRYNG18e Al g ni ng

zones. Thi s grésdurs BupPdr thalbe\Wothatfthe pdiishitigeiction dleche@ntire Wiver mount  of
poI i shing perforned at the edge of the wafer, and will ensure that the
out!® part SUPRBUIGHFENOMME. subject to the same degree of polishing as the

bal ance of the WafaQing dtfast Bhé oEffBorEaRONG b@@ﬁdrtaeatanh&@séftﬁ@e outer zone
extend beyond the dianmeter of the wafer will also ninimze a phenonenon

known as " divafemnwill furgier piginize MPE'emﬁdﬂﬁ@xﬁHF'PEthHS pﬁé‘!ﬁ’@sdﬁ?ﬂ? into the
outer edge qa‘entéaspmé&s%amo%gsm%.Qk&k@w.uwm@bs E;Q;B;fbrﬂzfd thaetmaafl er edge

t han the renni nder waf er. An insufficientl ﬁ‘ orted belt
nul tiplies tAArONs« embsit supporieddy theEamaining zanes: | 'wn urp Wl AIeW he useabl e

argqg of the fEP%r‘ééter-EBﬁtr&W@P'tH@d?ﬁ&Jr@Bfbcfli%hin@‘b%ﬁbhﬁ@d di relepedrhyein are

presently 25 nsi der ed preferred, various changes and nodifications
can be nade wafet nodwillensure ithaj the ewet part efdhe waferis sakigpldo dhe sargei nvent i on.

The scope Ofdetgpé?e of polishing as the balance of the wafer.
For this same reason, having at least one outer zone extend beyond
the diameter of the wafer will also minimize a phenomenon known as “dig in”.
20 Dig in occurs when the polishing head digs into the outer edge of the wafer
and causes a higher removal rate at the wafer edge than the remainder of the
wafer. An insufficiently supported belt multiplies this tendency, and the
resultant dig in will reduce the useable area of the wafer.
The embodiments of the invention disclosed herein are presently
25 considered to be preferred, various changes and modifications can be made
without departing from the spirit and scope of the invention. The scope of the
invention is indicated in the appended claims, and all changes that come
within the meaning and range of equivalents are intended to be embraced
therein.
30



invention is indicated in the appended cl ains, and all changes that cone
within the nmeani ng and range of equivalents are intended to be enbraced

t herei n. 80 09¥51BI3 053633 PCT/ USO2/ 39805 -11- CLAIMS: 1. AaTAiS02/pdsed en
assenbly conprising: a platen having a plurality of concentric rings, each
of said rings having a plurality of qpenings in order to provide a cushion
of air to a CW 5 belt, at least one of said plurality of rings extending
beyond an outer edge of a wafer to be planarized by said CVWP belt; a
support attaChatM8tth said platen, said support having a plurality of air
ports for pressurized air to pass to said rings of said platen; a gasket
posi ti oned betwedh saf® ABENRSIHAPYLOMAER8en, 'said 10 gasket having a

plurality of cutouts Tahﬂéteﬁ'hb@iﬂg\éiﬁl@aﬁt%io@c@lmirmg%néaaﬁbtba@d fingports; and
a base that supports said support. 2.

. 0Or t, he ajr platen assenbl claimi1
further conph@dnggPuigiity ehepamings 'Bééd:ﬁrﬁ%hWldﬁté?Pé’é‘?rﬂgfs 2\ &&N@Jai d channel s
eachy havi ng geiplabledbi dne & said PURMBSFIRGs exleRditgM@yopavan duerfedgaosai d
channel to a top surface of said platen. 3. The air platen assenbly of

claim 1, whewalentabe glappiizad by sAIQCMR bellis  except for two inner-nost rings,

each has a top quartera,sug BRI $84 plater, 88k sippeHIR Vg ter, and a
trai.ling edge quarter, e gh of said 20 quarters _and said inper-nost rings

bei ng an i ndpweatitioftairpartsfaspregeurized airtapassy iondpidraghpl sAidPaessuri zed
air. 4. The air plate ; ' iVO§IRarResdd plateiissid
i ndependent air passa%e@?gp%o%@%?ggmvﬁﬁsaé.fi tting in Iorader to receive
pres@uri zed gasket Ravisg aPherality of pututsithatalignwit) said epeningsand saithay
conprising a yra%hity of regulators connected with said rings in order to
regul ate thepg 8ssure of said air being supplied.

a base that supports said support.

2. The air platen assembly of claim 1 further comprising two
channels passing through said platen, said channels each having a plurality of

15 passages extending upwardly from said channel to a top surface of said
platen.

3. The air platen assembly of claim 1, wherein said plurality of
rings, except for two inner-most rings, each has a top quarter, a bottom
quarter, a leading edge quarter, and a trailing edge quarter, each of said

20 quarters and said inner-most rings being an independent air passage for
receiving a supply of pressurized air.

4, The air platen assembly of claim 3, wherein each of said
independent air passages is connected with a fitting in order to receive
pressurized air.

25 5. The air platen assembly of claim 3 further comprising a plurality
of regulators connected with said rings in order to regulate the pressure of
said air being supplied. '

6. The air platen assembly of claim 5, wherein said two inner-most
rings is each connected with one regulator, and a remainder of said plurality

30 of rings is each connected with three regulators.

7. The air platen assembly of claim 6, wherein one of said three

regulators is connected with said top quarter and said bottom quarter, a



6. The air platen assenbly of claim5, wherein said two inner-nost rings
is each connected with one regulator, and a renai nder of said plurality 30
of rings we masits3xonnected with three regulators. 7. The acm/Uyshasmsns
assenbly of claim®6, wherein one of said three regulators is connected
with said top quarter and said bottom.quarter, a WO 03/053633

PCT/ US02/ 39805 -12 second of said three regulators is connected with said

| eadi ng edge quarter, and a third of said three regulators is connected
with said trseconhgf saidthrge segutatorsd$ cennsetasfwitnsald leadinéedge quanigs,. 8. The
air platen e ol.aj i i ! ual
regul ators %ﬁ?t%ﬁéﬁ?ﬁ%@itﬁ‘lﬁéz?ﬂ%ﬁ I‘t!a:;scsla ﬂﬁ%!t%? @ggé%taﬁpgr'.ﬁnggé(?gﬁh%ag? F pl at en
assenbl y of ofleacmof7saidiemeiningsiigd. r egul ators are el ectro-pneumatic

regul ators that gach oLl qusehDEAiGosHuSOT Saldialiio Alabbale cach

adj usts said air “pressur I'ndepende passages to a
preset val uamariua eeglilgtossthat eachahbritomitheiptessofe af gaidaet target range. 10

10. The air platen assgmbly.of claiml in.said ten.i s de from
an al um num bronze ma?ﬁ? f"'gl%.'aq‘irlgssﬁ[n‘im%?fr&%ﬁgﬁe"ﬂh%@@eﬁ(* Ea/eg&&“@%?‘% 1,
wher ei n sai tlestppsidunatic regalators thait sach mbeits's tHeeprlessurg.of $hid aii andpl at en
assenbly of claim1l, wherein. said base i de. 15 from stainless steel.
13 The ai v Grchah B ERY Srerura o eauL e g kR e R e i1 om
an el ast (lzrrertb@ maéag/bme. if §id plédsumi fallpbasida oagspeeéﬁtyargét nahg?.m 1, wherein
sai d gasket is a .7 ronet er EPDM gasket.. 15. . An.air aten
cori%ri sing: a pldPali ?53 Gt R ﬂ'&@?ﬁer'?@y Pfﬁ@'&‘ ﬁ'a‘%'hefﬁ%ﬁ%cgp'é'teg\ 8% y of
channe! S il’frdhﬁ g8 mldrinQmMdrofge maﬁ;aghi on of air to a CVWP belt, said
plurality of I‘Inﬂﬁ, fxceprt for two inner-no .each having a top
qua

t rings,
quarter, a botto pealr piaten assamRjy 8 %‘"hi-a‘?"?%?% SUPRIHP | i ng edge

quarter, eaGhad® frémi ghidleas kRlep and 25 said i nner-nost rings being an
i ndependent air passa receiviqﬁ a su y of pressurized air, wherein
% .

at |east one of daid gﬁafag{n'wn gpsamblysf ?'éiﬁglﬂq‘%’?ﬁr@tﬂ‘ taid base is made
16 from stainless steel.
13.  The air platen assembly of claim 1, wherein said gasket is made
from an elastomeric material.
14. The air platen assembly of claim 1, wherein said gasketis a
70 durometer EPDM Qasket.
20 15.  An air platen comprising:
a plurality of concentric rings each having a plurality of channels
in order to provide a cushion of air to a CMP belt, said plurality of rings,
except for two inner-most rings, each having a top quarter, a bottom quarter, a
leading edge quarter, and a trailing edge quarter, each of said quarters and
25 said inner-most rings being an independent air passage for receiving a supply
of pressurized air, wherein at least one of said plurality of rings is oriented to
extend beyond an outer edge of a wafer to be planarized by said CMP belt;
one pressure regulator connected with each of said inner-most
rings; and
30 three pressure regulators connected with each of the remaining

of said rings.



extend beyond an outer edge of a wafer to be planarized by said CWP belt;
one pressure regul ator connected with each of said inner-nost rings; and
30 three woesm®ssea3 r egul at ors connected with each of the recaiusongpsodf said
rings. WO 03/053633 PCT/ US02/39805 -13 16. The air platen of claim15
further conprising two channels passiqig through said air platen, said
channel s each having a plurality of passages extending upwardly fromsaid
channel to a top surface of said platen. 5 17. The air platen assenbly of
cl ai m 15, wher ei n6oneThd ais platen bircam toeiydheart eomprisingwenehanediswi t h sai d top

quarter and Sa&lg%%&{l@iﬁ%ﬁ%lr&éten%alé é?ﬂglsoé gﬁqiagwtgq &ﬁ;&ﬁ@ﬂé’fl ators is

connect ed wifPR uar d three
regul ators ipassagesenderdiiyg tpwardlydrdn aanmchgnrmigeadmasm@ce affsaach of said
remai ning rin 8h 10 18. The air platen assenbly of claim 17, wherein said
regul ators AL gl regul ators that each nonitors the pressure of said
airs 19. The air 1p] at e ais peatdrt gsseimbty af caith/15, werein onsaf daiddiyeeat or s are
el ectro-pneunatic re ach n| to of said air
and that edB9UIAlQILiEs Q”Q%&ﬁ‘?&"tF SBPdegg&r”@ ran acaﬁ(5 g&tsal g%{%'ggpendent air
passages 1%eb@nc&oﬁ§a@@ﬂired6égmatblfs |§a®rd1qctee!smmeauﬂa§ddmgmi®qimmf a preset
target range.

at en_assenbl f,c 5 further rising an
al uni num br g8 Wﬁgé’??%' th’%f atorg 'ﬂﬂ"ﬁ%ﬁed Wgﬁﬁ?'id K %$9§hquaﬁgﬁcent ric
rings, each diautmer sai@réhahingyings. channel s in 20 order to provi de a CUShI on
of air to a CVWP belt,_an outer six rlngF eacg7 a’ﬁlnﬁ B' uarter,
bot'Oom quarter, 481 eali®grSlelen geaamly Of clail 17 yhgre! ﬁ@de aluB A er, each
of said quarrhsrmﬁa%&lét&@thwmrm@iutofsm%r@@umOmld amependent air passage
for receiving a supp pressurized ajr; ;ﬁr essure rea‘.él at or connect ed

with each of sai d9 nni'ﬁe At Platery gssempy of ‘E'WF‘E% nereinsaid EgHIRIAS AL connect ed
with each ofgs@ighidumatiéir8gulators that each monitors the pressure of said air and

that each adjusts said air pressure to each of said independent air passages
15 to a preset value if said pressure falls outside of a preset target range.
20. The air platen assembly of claim 15 further comprising an
aluminum bronze material.
21.  An air platen, comprising:
eight concentric rings, each having a plurality of channels in
20 order to provide a cushion of air to a CMP belt, an outer six rings each having
a top quarter, a bottom quarter, a leading edge quarter, and a trailing edge
- quarter, each of said quarters and two inner-most rings being an independent
air passage for receiving a supply of pressurized air;
one pressure regulator connected with each of said inner-most
25 rings;
three pressure regulators connected with each of said six outer
rings, one of said three regulators being connected with said top quarter and
said bottom quarter, a second of said three regulators being connected with
said leading edge quarter, and a third of said three regulators being

30 connected with said trailing edge quarter of each of said remaining rings; and



rings, one of said three regulators being connected with said top quarter
and said bottomquarter, a second of said three regul ators bei ng connected
wi th saiwolosasticeyy edge quarter, and a third of said threecragod/aisos s bei ng
30 connected with said trailing edge quarter of each of said remaining
rings; and WO 03/053633 PCT/ US02/ 3980514-- 14 two channel s passi ng through
said air platen, said channels each having a plurality of passages
extending upwardly fromsaid channel to a top surface of said air platen;
wher eby at | east one b¥o emrmetsipassingitrougmgaid@intplatén, $aig ohanngdts 5 out er

edge of a waf, thta%ﬂg%f Lutaaﬂgfré@% s%és%? e‘?\dﬂ&P zﬁ%\?elral ?o?nsJ Q%héhrﬁ ps aten

assenbl y of c aim onprisin Onze Naterial . 23.
The air pl ataetnpasue‘aoé)bysa)'ﬂ a'crlpasaten 21, vvherel n said regul ators are manual

regul ators that each e%; a%\ﬁr?e wd 5t utgi sn?gii'\gs gi(trehdége)?o‘hd a-ll:he air

pl aten assenbly of cI ROSA rs-are ectro-pneunatic
regdl at ors tdma&reei@emﬂanmfemosbaﬂrlanqmzedWrsaldﬁMﬁ’abeit air and that each

SRR R i 8 e S R e S
alumlnum bronze material.
23. The air platen assembly of claim 21, wherein said regulators are
manual regulators that each monitors the pressure of said air.
10 24. The air platen assembly of claim 21, wherein said regulators are
electro-pneumatic regulators that each monitors the pressure of said air and
that each adjusts said air pressure to each of said independent air passages

to a preset value if said pressure falls outside of a preset target range.

15



