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O {57y Abstract: An apparaius for improving performance of a wafer polishing apparatus (10) is described. The apparatos includes a
platen in a support assembly (28) having a plurality of fluid channels (34) and at least one region of altered topography (52) positioned

on a portion of the p]alen (30) surface.




5 This application relates to chem cal nechani cal planarization of

- sem conductor wafers-:Mre particularly, this applicdt iEabmelt @906o a
nodi fied platen assenbly for providing inproved wafer renoval profile
performance in a linear or rotary polishing ﬁﬁﬁtenl-.BACKGRCUND 10

Seri conductor wafers are W 0_3_/05_[3:738 [ Aaf efj ﬂ[ﬁllllliﬂlllllﬂ!HllﬂilllﬁlllﬁﬂﬂlllIIIIHI};IIIII}!]I}EII!I

In + Al

~desiredintegrated circuit—desigrm that—wti—tater—be—separatetd—and—rraae
into individual chips. A common technique for formng the circuitry on a
seni coﬁffd*gﬂt"‘c’ﬁ”?@f O'f?sab e rnede &pidy. Part of the photolithography
pr ocesﬁf'fg}‘?ﬁf"rgﬁsi”ﬁﬁ PR SHeUrATECHIFERE f ocus on the wafer to project an
I in regidar ssue of the P azejte. S '
image 15 of the circult on the wafer The ability of the canera to focus on
the surface of the wafer is often adversely affected by inconsistencies or
unevenness in the wafer surface. This sensitivity is accentuated with the
current drive for smaller, nore highly integrated circuit designs which
cannot tolerate certain non unifornities within a particular die or
.between a plurality of dies on a 20 wafer. Because sem conductor circuits
on wafers are comonly constructed in |layers, where a portion of a circuit
“is.created on a first layer and conductive vias connect it to a portion of
the circuit on the next |ayer, each |layer can add -or create nonuniformty
on the wafer that nust be snpothed out before generating the next |ayer. 25
Cheni cal nechanical planarization (CVWP) techniques are used to planarize
the raw waf er. and each | ayer of material added thereafter. Available CW
systens, commonly called wafer polishers, often use a rotating wafer
hol der that brings the wafer into contact with a polishing pad noving in
the plane of the wafer surface to be planarized. The polishing pad 30 is
fypically disk or a belt In some systens, a polishing fluid, such as a
chem cal polishing agent or slurry containing mcroabrasives, is applied to
the 8 February 2006 polishing pad to polish the wafer. The wafer hol der
t hen presses the wafer against the rotating polishing pad and is rotated
to polish and planarize the wafer. In other CWP systens, a fixed-abrasive
polishing pad is used to polish the wafer. In fixed-abrasive applications,
t he waf er hol der presses the wafer against the rotating fixed-abrasive
pol i shing pad, deionized water (or sone ’




ot her non-abrasive substance) is applied, and the pad is noved to polish
‘and planarize the wafer:-In |linear wafer polishers,. 8aFshpperty &99énbly is
often positioned under “the linear belt to provide additional support and

pol i shi n @188 to the polishing process taking place mw/tse2emposite

side of the linear belt. Exanples of linear belt supports are shown in U S.
Patent No. 5,593,344 where one or nore fluid bearings are used to support
the belt. One objective of the fluid bearings is to help control the wafer -
removal profile of the |ineRtATEOIASSEMBDY HadjiNgt Ang the fluid pressure

applied to various ZEDROGRARMIFALY ALTERHEPLATERSQUREADRE Waf er renoval
profile control that can be achieved with the fluid bearings, sone wafer

"renpoval variations may remain that require additional conpensation.
Accordingly, there is a need for an inproved nechanismfor supporting a
l'inear beltFiELR OBTHEINNMENTEBNEF SUMVARY According to a first aspect of
the_invention, there is provided in a platen assenbly for supporting a
pol ¥ shi ng nenber Minagplisalion iglatgs tpghemical mechapical manarizatips ofsi ng:  a

wherein t ne or 0 RoriERr M8 K tRel, 0F i HRE PRbsdng B °°0°
SEbSt alnti Sl mlyteplﬁﬁamblys‘qn’mrauidirfgimw(rjc_wlad wmmad ;mgy'emeﬁlea@eﬁbm?ic%ﬁry 0}‘ II uid
channel s di - ing an railing edges o e pl aten,
wherein eac%ﬁﬁﬁ??ﬁg&%%ﬂs@ﬁgﬁﬁé%i conprises a respective opening defined

by the substantially planar surface; and at |east one region. of altered
t opogr aphy BAEKGRORINDN the pl aten, wherein each of the at |east one’

region of altered topography conprises one of a region of raised :
Qﬁjogr aphy and %W ol Wadeis eRiypisplbirbiieaied withimuliple oopigseofsubst anti al |y

Pl anar . surdedfied irfegtalelltinddh Yed60 hafinaseh BYsbu AR dspRet of the
ded I I'shi a

invention, there is provi in“a l'inear: pg ng apparatus having a

li near bel tindvigpdrahings Seagmipondechnigueder forrging the cleasiinbent 8, wherein a waf er
having a dimBtSlduir Rk ' ' | inear belt, a platen
conprising: a su sut a_trrlt iagﬁ%ﬁfggﬁgﬁg@é r&‘ﬁ%@%@@?%ﬁé@@&%ﬁ&@ neath the |inear
bel t opposinrecaskdequifesthatichepasiah samenai fatusjorpiharveafesiorgdrajeet gpamiageoned in the

Lagear, bel lof yiRelon 58 AR TR oA LA 1§ HHIR R ind Biffack 59" oAt o
- the wafer is often adversely affected by inconsistencies or unevenness in the
wafer surface. This sensitivity is accentuated with the current drive for
smaller, more highly integrated circuit designs which cannot tolerate certain
nonuniformities within a particular die or between a plurality of dies on a
- 20 . wafer. Because semiconductor circuits on wafers are commonly constructed
in layers, where a portion of a circuit is created on a first layer and conductive
O vias connect it to a portion of the circuit on the next layer, each layer can add
or create nonuniformity on the wafer that must be smoothed out before
generating the next layer.
25 o Chemical mechanical planarization (CMP) techniques are used o
o planarize the raw wafer and eéc_h layer of material added thereafter.
Available CMP systéms, commonly called wafer polishers, often.use a
rotating wafer holder that brings the wafer into contact with a polishing pad
_ moving in the plane of the wafer surface to be planarized. The polishing pad
30 is typically disk or a belt. In some systems, a polishing fluid, such as a

chemical polishing agent or slurry containing microabrasives, is app'lied to the




wafer, the platen further conprising a | eading edge and a trailing edge,
wherein the trailing edge is positioned at an opposbt@eg@dagy thes
substantially planar surface from the |eading edge; a plurality of fluid
channel s di sposed between the | eading and trailing edges of the platen,
wherein each of the fluid channels conprises a respective opening defined
by the substantially planar surface; and at |east one region of raised

t opography positioned closer to the trailing edge than to the |eading
edge. Accor.din

0 a third aspect of the |nvention, there is provided in a
o1t en Paigiag e oedted HstiarB RS waffs e g Heasel Wl shi o
apgar atag%;]nsﬁthhéh@faﬂlﬁ’g ﬁ@l@ﬁmgip@iﬂaﬁd iﬂo&i@@t@ﬂiﬁ@hh&gﬁhmﬁhéur L ace p_osi Iti oned
under neat e po in menber opposite the er, the substantially
bl ‘anar 1P L anBEGHERARES, & IR0 BR8P ORat ol RoBtbr s\ g a
di amet ehe Wafr, InJix8d-8BiaSive abpitatibies, tHe@bLhol@dr gré®es GRS wafer t he pl aten
further conprising a_l eadi ng ed(gighiand a trailing ed(%g,s wherein the

trai | i rRgalgg e retaling; fixedatsasiy Polishipg padi deionized Water (RESYUBst anti al |y pl anar

sur f ac & thériBn-doigsiveeasReced98pplRdPANY RkiphY iPholddiopofistpame! s di sposed
. between the leading and trailing edges of the platen, wherein each of the

fluid dHenaiee Hcwaipri ses a  respective opening defined by the substantially
pl anar. SurfaCI‘ﬁ?Iin@éﬂuﬁﬁsﬁﬂigﬁé}g,@%up?oﬁta%gerﬁblggk&Re?fﬁdsﬁiﬁﬁ;@d ghdy¢nd a portion of
egnent y be

t he pl anar surface; erein eac L positioned to be a raised
or | owdhetingas et to provide pddjtiensh puppacicnddiaishing centiobiarthe aspect of t he

i nventi . I I I Lshi J us having a support
'assenblp&ﬂ?rgé&g'&g%%sftfa ﬁhgﬁggggplt@%?pﬂ)gog ﬁ%gn@gro ?$e\?\1ﬁa§$‘rel?érllt' a wafer having a

di anet dexamplesr f diveat bef auppartscare sbowieindd. St RetepbNoshd¥344renber, a pl aten

conpri sj.ng. ' v plan r.fac L rneath the
pol i shlsv%eg%gﬁ%éfgg%?)@@ ?%Ar%ﬁg a\%a éard ,%ItS I‘@) Ogtutﬁgt% S&Tt ?’ﬁ?w’é gﬁ%nar surface
~posi ti afitrk fliidbédrings isppdietp amtrehthe waterdemmovg) profilenef the themmet er that i s
greate he platen further conprising a

r than the. djaneter., of the fer, t I
Voo npolged ol A SR e i Festit =l elia vinGs St helstlelt o i T et T ng adge
iﬁ DFSithd} béled)de%bit@thearme)%l '!inevﬁrp;i)fﬁ c@rgtml ?abeérfalb‘é haiié\bedm(rjimgar surfﬁce from
t he | eadi- e, a urality o ui.d channel s, di spose tween the
ot nahe N Bedasns e alsr sAmeveL aylaipas meyAg e 1A s g e L
channelgempefsRionSAScordin@y ARGy 8 n@@cj!iftirlaﬁ i plove@ thebiariidte ferubst a_nti ally
pl anar surface; and neans for providing at |east one of a region of

- al t er ePUPBYHRE AYRGAT BRI T BEPENGdof the substantially planar surface of the
pl at en.

BRIEF SUMMARY
According to a first aspect of the invention, there is provided in a platen
assembly for supporting a polishing member on a polishing apparatus, a platen
comprising: a substantially planar surface having a leading edge and a trailing edge,
wherein the trailing'edge is positioned at an opposite end of the substantially planar
surface from the leading edge; a plurality of fluid channels disposed between the
leading and trailing edges of the platen, wherein each of the fluid channels
"~ comprises a respective opening defined by the substantially planar surface; and at
least one region of altered topography positioned on the platen, wherein each of the
at least one region of altered topography comprises one of a region of raised
_ topography and a region of lowered topography relative to the substantially planar

surface.




Enbodi nents of the present invention may provide , a platen for use in a
platen assenbly for supporting a polishing nenber, sgclredsuvarki neas belt on
a linear polishing apparatus, or a rotary pad on a rotary polishing
apparatus, is described below In one enbodi ment, a platen assenbly for
supporting a polishing nenber on a polishing apparatus I s disclosed that
has a pl at en &espding favgysecondipspegttof tilellsweptlernéinere%wpaléedma linegr| eadi ng edge

“and at t
and of NRLg Rt NGG 8 ihof Sel bR fr BT P theaRbelR TPORS by
of fl uumerhlamfsr Mm&ngmdamﬁﬂsﬁprebadfmmst bee sidadf thg Ilaa@r ttetltaal i ng edges of

the P! 30880 cBABHIAS: I Btk SIRPOG YR Diuctn LA BRAIEAE OPeni NT 11

t he anar surface one region o ered
t opogr dmihyoppasiteibe waﬁezr; the enbstantially blanat surfene pmﬂMr@deadﬂe lmeat lbﬁt at | east one

rai sed OPPPABS R RS RMRp e Ao g PR R RRRE P e BBRBI BE Ry Tl ot ve <o
t he subgdfantheplaten rﬁhrﬂmcompﬂémg:e lealing euigatand adsiingiddge mhyereintheide t he
pl at en havi n a, se Iaten 0S| und

ed aro rtion of the
ol anar G0 HeRe fih Shighits ed B BB RuberaaRy BEREn S BoBTR, ") ver od
region thé iéadwxlgwdgewglui%llumfmwdheﬁﬁas disposddi Werﬂﬂb?ﬂeﬁmﬁ assenbl ydf or
SuppOI’tI a I ne t er el wa aVv a dj aneter is presse
20a, o t1He SRR 0he FIRET WSt Beth f the 1o GRaelE SR A he pi aten nay
i ncl ud&e@aéﬂﬂb@bﬁé&ﬁr\g@défﬁa@bﬂwsLﬁ:\sfafnﬂﬂ@ mrtsum&dan@aﬂeweabh the l'i near
~belt opposite the wafer e _substantially planar surfac

posi t i JREAN Phraisee tppagsaphyposttioagheeser tathedrmling edag ”I‘?éstoéh%\eéﬂ‘ﬂ%r that is

great ergggehan the dianmeter of the wafer. The platen may further include a
| eadi ng edge and a trailing edge, where the trailing edge is positioned at
an opposite eh@pommgWeaﬁfﬂﬁ@tsamtp&meynwﬂna@mrthergLﬁwrawéeqi onPleied | eadi ng edge.

AL 50,2 ksl hothd oA R LB ofinifaRphraie igen  he, | cading anc
r espectdomprisipgna sgpsthttinieplaingr surfece pdsittomed |uaﬁ¢rye¢hammpolsblngace. At |east
ore 8 o e BRI BLN  BAE PRl L7 o Q5T L0
VI EVE Guppbitas¥abiyNessl Edmprising sdiamesr st & greater thewtise diamesar ofildeer pol i sher
: sul t ablv?afglp Ehe aaten furE]er comprising a leading edge and a trailing edge, wherein the
trailing edge is positioned at an opposite end of the substantially planar surface from
the leading edge; a plurality of fluid channels disposed between the leading and
trailing edges of the platen, wherein each of the fluid channels comprises a
respective opening defined by the substantially planar surface; and a segmented
platen ring positioned around a portion of the planar surface; wherein each segment
mey' be paositioned to be a raised or lowered region of topography.
According to a fourth aspect of the invention, there is provided In a
polishing apparetus having a support assembly for supporting a polishing member,
| Whe'rein a wafer having a diameter is pressed against one side of the polishing
member, a platen comprising: a substantially planar surface positioned underneath
* the polishing member opposite the wafer, the substantially planar surface positioned
in the support assembly and comprising a diameter that is greater than the diameter

of the wafer, the platen further comprising a Ieading edge and a trailing edge,

2a




pl aten assenbly according to a preferred enbodinent. FIG 2 illustrates a
pl aten assenbly according to one preferred enbodi negt rebkGard P80EN

expl oded view of the platen assenbly of FIG 2. FIG 4 is a plan view of a
pl aten assenbly according to a first alternative enbodinent. FIG 5 is a
pl an view of a platen assenbly according to a second alternative

enbodi nent. 3-8 February 2006 WO 03/013788 PCTI US02/ 24272 FIG 6 is a plan

Vi ew Ofwﬁerglhqﬂ@{?algrﬁi%gq% i g%ﬁ&ﬁe%iéigptogpgslfemnrd%f ﬁéénﬁ:@i&@ﬁ% %@lﬁﬂ?o‘j' ment .

FIG 7A1s a cros VI ew O ono rail
sui t abl surface framdhe eading G}dbalzenluaﬁsmﬁﬂuwmamﬁer@aseﬁ iweerithe 7B is a first

alternati I f e Ccross-sectional, vi f G 7A FIG7Cis a
seconda%ﬁl"g? ﬁ%ﬁ%hﬁ%ﬁ%&oﬁr&p%@%%@er P(?ggh ge ina‘i?‘a{)?é of FIG 7A FIG
7D i s acdnfiprisds alréspeptte op@nitiguatinekpy tmfsubktenmwmeaﬁrfaaeaénd/i ew of 10
FIG 7A. FI 8 illustrates a side vi of regi on of L opography
Sut 1 abl1BeaTsIPr QU B HESHRA ol HOi0H ohiated BiPoRfRERY 0B Agrorien! U | o a bl an
Vi ew ofgiidstahadigblazs Siidde aiteepigieng to a fourth alternative errbodi nent. 15
20 0 25 30 FIG 10 is a plan view of a platen assenbly according to a fifth

al ternative ebBimbddiments.of Iﬂheiiaresént iirveatipremap poividee, & platerefor gseainyg waf er
polis hepglatSeH 'ags?et?ntﬁy For supportlng a polishing member, such as a linear belt on a linear
polishing apparatus, or a rotary pad on a rotary polishing apparatus, is described
below. In one embodiment, a platen assembly for supporting a polishing member on
a polishing apparatus is disclosed that has a platen comprising a substantially planar
surface with a leading edge and a ftrailing edge, where the trailing edge is positioned
at an opposite end of the substantially planar surface from the leading edge. A
plurality of fluid channels may be disposed between the leading and trailing edges of
the platen, each of the fluid channels may define a respective opening in the
substantially planar surface. At least one region of altered topography may be

positioned on the platen, where each of the at least one -

2b




with a platen assenbly according to a preferred enbodi ment. DETAI LED
DESCRI PTI ON OF THE PRESENTLY PREFERRED EMBODI MENTS 3§ lmepender, Loogddress
t he drawbacks of the prior art described above, an apparatus for
supporting a linear polishing belt or a rotary polishing pad is described
herein that is intended to inprove the renoval rate profile in a CW

pr ocessTegiRBf alterRe tqroorapay includgs e eha remien aifaised of faised ieRAgrapit i s

'swtablM@feg.daﬁ&zaWérBdﬁ)pBgﬁafpﬁw@&n@wm én%@fanﬁéuy%léda?@aﬁao@elt support. The
| i near polisher 10 includes a belt assenbl aving a polishing pad. The

bel t assenbl yTha platﬁayaS@@mblmabﬂcIa@ﬁ thﬂm@tea};wnmlsa@aeméﬂ Plateid pad
conbi n ents attached in
aﬁdgfﬁbsﬁfon%%%?duﬁ? Q%‘Sgﬁh cﬁ‘lﬂﬂi !ﬁﬁér% Q@éj EXRf I%xghél e

any one Of a nunber o |nt art. suitable belts

i ncl udepqsﬁ@ngdéabﬁ'@s@isgi@réwer@dtregl@mdftpmgrgwmg pad assenblies sold by Lam
Research Corporation and Kevlar belts available from Madi son CMP of Sal em
New Hanpshire- The pad i 8 February 2006 WO 031013788 PCT/ USQ2/ 24272

mat eri al may Adso disdom@bladisea@aiimuepbrahsmﬁly fposeppartingta knespbelt, a chemi cal

and/ or \ﬁf@érgi?l' y af% H£J|r¥gea Birarn%téhll% %s@gc{ am oﬂﬁgldg%g{h%%ngglr lfeh' ve particles

fixed THa ma nea e belt assenbly
14 | i neaclhgesoa platmh Thé plates 8y intlddén sabstammny plﬂnawsur@celpesmmndnbt h of the '

|1 hi ,
he oriiRmesth e ped hefl SRbbofle Mo WRED e Dt RaR e LRl fse MR vt er 20 |
a LII nefhse pasititined in th?hdeafremlt:csoppmf as.r?g;bmnd teds atdﬁembﬁlrthams':*gggfibyzg Ih g | ds
| Ca rr ow
Lhe. vaiBin Bl GimBiee orine b atso e miftey i dheriindils BhaRo ROESTar’ P

rrechanltsdmdgrwgeshom) 10 applies rot ational and axial force to the spindle
26 so that the wafer 20 is rotated and pres agal nst the polishing pad on

the bel¥ %(%é'@%ﬁ‘ Wngiefge s pogitigne %Egeﬁmﬁﬁe%dﬁgmﬁ%ﬁ@at@m RBat h the belt

assenbl girthée ABM tHE RATiIngRdgé NAsYA hRIralRAEI ALRT cihnEM S BeSdikitRelel t assenbly
with a fluid bearing to provide a very low friction surface that can be

adj ust @W@%@ﬁﬁ%@lﬁ%’dﬁfﬁ“"ﬁcﬁ%%%@e tgrhers 8Re ofdig #udl e | i near
pol i shegrainhdls il feshB&ivk lopBAIRg BEMinedNFY the sibdthRialyhERar surface. At least

“one region of raised topography may be positioned on the platen closer to the trailing

edge than fo the leading edge.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

FIG 1. is a perspective view a linear wafer polisher suitable for use with a
platen assembly according to a preferred embodiment.

FIG. 2 illustrates a platen assembly according to one preferred
embodiment, ‘

‘FIG. 3 is an exploded view of the platen assembly of FIG. 2.

FIG. 4 is a plan view of a platen assembly according to a first alternative
embodiment.

FIG. 5 is a plan view of a platen assembly according to a second altérnative

embodiment.




CVWP System avail abl e from Lam Research Corporation of Frenmont, California.
One exanple of a l|inear. polisher that may be used w Bhg@b@uaalyegeos
invention is disclosed?n US. Application Serial No. 081968, 333 filed

- Novenberwb3/01989 and entitled "Mt hod and Apparatus for peaiissbiegz 20

Sem conductor Wafers" the entire disclosure of which is incorporated herein
25 by reference. Referring to FIGS. 2-3, the platen assenbly 28 controls
the gap between the back of the belt and the platen 30. The platen
assermbly 28 is p@feagaml%w.mva%ae@ééﬁmpb&dr&n@ﬁ 4 @iy of the polisher
10 between the rollers 16, 18. The platen assenbly 28 conprises a :
r epl aceabl ea@ﬁ@ﬂ“‘ﬁﬂ%ﬂ‘@ﬁ’ﬂ'mﬂ mounted on a di sk platen holder 32. The platen

- 30 preferably h { t he surface
of a wafer to bgﬁl(;g7f\§ﬁl§%@§% éa@héﬂa:Qemanxs%p%yg%@@ga%@p ﬁ? such as
brass,. or o$ti@able joguge pathe platen aAsemblmSa)flﬁl(ﬁsoi-Gfl uid channels 34 is

di gposed on the g han els 34 may be an
op?ﬁl ng in the su@%%t%gﬂ mg‘f%'ﬁg%?‘%ﬁ“é%@%éﬁ%#& g?cgf)gﬂ VIHh&h t he pl aten’
30 i s nmountEl.i7d.t he pl aten hol der 32, the platen 30 has a Ieadl ng edge 33

- that is arrange t as, the b initially 5 8 February
2006 WD 03/.0137 é%@rﬁf@%‘i&’?ﬁ%ﬁ%ﬁg %%'EbB‘i'/'E‘re"fﬂ’tth%F%Pﬁéﬁe&g DY 28 and a
trailing edofdlG57Ahat is the last portion of the platen to support the
belt as it pass r ot pl.atepn assenbl y. nifold assenbly 36
under neath the ﬁﬁ@?f&sg}@ fd plierga V%‘?’“P@"%@EQ&HBSWPB“SBF@%' B’ﬁWé’ffI uid to
th di sk plEteral n preci se anounts. In one 5 enbodinent, the disk platen

‘hol der 32 may include a row of nozzles 38 arranged al ong at | east one of
(Ifhe edges per peddPeiMiistrates agideqiow of 2 spgion of riser depagraphyesuiiable 178. Fl ui d

s direct eckoﬁgsélggmee@a@ﬁaggémg,,@srmmégléism on the nmanifold assenbly 36.
The nozzl es 38 e used to reduce the friction of the belt against the

edges of the di ﬂép%ﬁ%ﬁ’aﬁdlwf&R‘aﬁﬁﬂ@ﬂs@lﬁnh@a@cefﬂmgltmﬂ(foaﬂbunt of buffer

bet ween t heydisltvR e der and the belt as the belt initially passes
over the platen asse Iy . Preferably, the fluid utilized is air
15 FIG. 10 is a plan view of a platen assembly according to a fifth

alternative embodiment.
FIG. 11 is a perspective view a rotary wafer polisher suitable for use
with a platen assembly according to a preferred embodiment.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED
20 EMBODIMENTS

-In order to address the drawbacks of the prior art described above, an
apparatus for supporting a linear polishing belt or a rotary polishing pad is
: O ~ described herein that is intended fo improve the removal rate profile in a CMP
| process. Referring to FIG. 1, a linear polisher 10 is shown that is suitable for
.25 use with a preferred embodiment of a linear beit support. The linear polisher
' 10 includes a belt assembly 14 having a polishing pad. The belt assembly 14
- may consist of an integrally molded belt and pad combination or a belt having
polishing pad and belt components aftached in any one of a number of ways
known in the art. Examples of suitable belts include the stainless steel belt
- 30 and polishing pad assemblies sold by Lam Research Corporation and Keviar
belts available from Madison CMP of Salem, New Hampshire. The pad | .




‘and the mani fold assenbly 36 has a plurality of pneumatic quick di sconnect
ports 42 that permt easy engagenent and di sengagenerst Refbraiarys@oplei es to
the platen assenbly 28. ‘A platen di sk gasket 44 provides a seal between the
15 pl at eWBB/HAWBSpl at en hol der 32. Sinilarly, a platen halgieusogasket 46
supplies a seal between the manifold assenbly 36 and the platen hol der 32.
A plurality. -of fasteners 48 hold the platen assenbly 28 together and four
~connector holes 50 cooperate with fasteners (not shown) for installing or
renovi ng t heaégsdnslyden avreabmsive nirtsrial Sohfigured Reraizbbd A&heRfal 20 I a

- preferred e | ; pl at gn %Hma haye one or nore regions of raised
and/ or 1 O\Nergg(gi;{%%g%w%%%y' ﬂeq@feldl? ag ?‘?“é@?.“"@g gbrasiyeadiclgs feg change in

the overal | intoopagixapitgriof THeginphigpBha U MERS the LER agQé}ES’lpghat ed, whet her
"~ located onﬁJ trailin front and rear uadrants, a region of

| eadi ng, al
rai sed topo n%%gﬁgr%@dirgneﬁ ggeﬁgﬁ\( Jetvalyidrivipa Sire ar bethy ofitioe ralirst e trai | i ng
edde 35 of 1dwithbalieinganssizpism St bsl Lmbl. PR ,ﬂgﬂﬁé}g e%%ﬁ?,ﬁs%shom in

FI GS. 2-3, l%f{]ﬂe region of raised topograph?/ s 1nthe formo arc

posi ti oned ¥ HiE Bel tATBoyasshast Big syrface of e weader2fuin a@iheanfashiont r ai | i ng
edge 35.  TAairé&HInY? ned | ES%W bhe. arat e terial
adhered to thg plnaten Vgﬁ?‘ aggt,h&?%?ggra -\&ﬁ%ﬁ'ﬁ@ﬁ%ﬁ{%ﬁﬂﬂi‘?& rface of the
pl aten 30, or ndvupieycamiepssdiivenbuaspindle26) hatdsrthe Water@0aghregt h of the
regi on of rigi 3 ' pr bl,y |ess, than 180, and nore
preferably tg%?sg%rﬁd g;tlﬁe ﬁg{%ht{eﬁr#gy lﬁéﬁ:{i(ﬁe dﬁYleemreﬁﬁif@S’BC(B@(ﬁhPW"b. 250 i nches
wi'lh respe@pplies wdtatiopbbarehassaliftrae éo therspdles26s StHae ey 29R6 WO 03/ 013788
PCTI US0212 | ve enmbadi t.. regions of towered topography may be
(Substi tut eg&gi or,&ﬁrgg%ér%?%rgs?&ﬁﬁ&?'ﬁ%pﬁgﬁﬂﬁﬁ Belt asseqty i‘bpggr aphy on a -
pl at en. Thelatergssansblp P8 positiorsl drelRAREDME b@lt%s@érﬁf)?rﬁtﬂrbd \Acljglfflbgﬂgf all'y nol ded
into, or c rvedf from %he orch_%i Iqal)r El aten surface. The o ed regi ons nmay
have a depth VA'S RATST £4 RURPYSE 109 belbgssemitly Wit aiflvishensaring thprogisieect to t he
pl at en sur taeey lol iHetior Aiffack &t @B b BRI be
g‘zghani cal ly.creat %ﬂi@?{d _elci m nat ed ujgi ir%“ﬁ%Sﬁ@P@%%ﬁ%"ﬁ MY are

hani cal MNE9RE P dneay nolishess ioelure es lirfeas polishkees ipltbm BERES f ace of the
platen. TheMPBgEtm NRRESe WY Pin FREESLRA L diSdrAfon of Fremont,

California. One example of a linear polisher that may be used with the
present invention is disclqsed in U.S. Application Serial No. 08/968,333 filed
7 November 12, 1997 and entitied “Method and Apparatus for Polishing
20 Semiconductor Wafers”, the entire disclosure of which is incorporated herein
by reference. A
Referring to FIGS. 2-3, the platen assembly 28 controls the gap
O between the back of the belt and the platen 30. The platen assembiy 28 is
preferably removably attachable to a frame of the polisher 10 between the
25 rollers 16, 18. The platen assembly 28 comprises a repiaceable disk platen .
30 mounted on a disk platen holder 32. The platen 30 preferably has a
' substantially planar surface larger than the surface of a wafer to be polished,
and may be constructed of a metal, such as brass, or other rigid material. A
. plurality of fluid channels 34 is disposed on the platen 30, where each of the
SQ | - fluid channels 34 may be an opening in the substantially planar surface of the
' platen. When the platen 30 is mounted in the platen holder 32, the platen 30
has a leéding edge 33 that s arranged to receive the belt as the belt initially
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any of a manner of known actuating nechanisns (e.g. electrical, hydraulic,

10 pneumatic, etc.). In FIG 4, a particular platen & rahgesert 2006

incorporating a region’of raised topography 152"i's illustrated. The platen
130 i ncl waess/@3At zones 131 arranged as concentric ri ngscgosisi4ihe center

of the platen between the leading and trailing edges 133, 135. The

di fferent zone 131 wdths illustrated 15 in FIG 4 represent different
~densities of fluid channels, where the wider line w dths represent a

hi gher_densipasses oidr Wslpteailombly A dhi% ARk 50RG js Wds. A dashed

| i ne represe’ntatr{kg of a wafer 154 is shown | ustrate the
posi tion of ROFONRIRE Plriandpisyeperd therkeltasibrassss ovér the pladerchssenddls  on t he

pl aten 130 when nhRaNRi®hsd ' | ite the 20
pl aten. Pref er_able%t:the p? %@?g%?g@g%&ﬁ%dt&ﬁgﬂﬁr‘ é?lag'lp%'ﬁed, such that

one or nor &egigR dipleiblieflyid trthe diskgplatbmimpresist agoantssitdenef t he
outmrnost e bl as shown_ in FIG 4, the region
of raised t%%%&?%%@'qﬁggﬁk?a%ﬁgg Ieotre 5@?3‘* &J‘Hég(flﬁ?%ﬂé‘&"%? dthe wafer's edge
i n one enbo@ivArgrd alpng ahliegsiatecofitioel edgast perperdfulanitd Ha@tRtionsf er size is
- assuned and regi rah,sed .topography T may be forned of a
mat eri al sug?]dﬁgg 059‘8?%”8{7& qﬂ@ﬁéﬁ d‘f%?%gt@ fpﬂﬁélgsgétf@p{%mamfpidm_ carrier
film havi niheembvfolthassemtith86r angeoniles 3B Afag e e 1y rdliddthd Aghgs to 0. 040
These Rodel nmaterials

i nches and ] f. approxi nmat 3 i llinmeters.
ﬁra‘te avai | ab eWFg%&a&ﬂ'BgﬂR%@éﬁ‘a? Bﬂh\éﬁ'ﬁ‘ﬂ’%@nbﬁ@@hb&promimamarrhe strip of
Geri al i samoehtefbhffyr lsawben \didd | & ut the diameter
o fisr e f)lla@n Hdldér?ng%i%%%t%éf @83%86 WO 03/013788

of the plat g&. ﬁxtendi ré)g fromthe | eadi ng edg

(PCT/ US02/ 2423 BATSRE OVPRPiRifeR agterabin 28afreferably, therfluidiufiiead isair havi ng an
arc | ength gid ihessanifo i n i i pn. Ot her

enbodi nents il ust rnz;t Pﬂ%bsﬁggﬁl%ﬁgﬁgé‘glpgﬁg}e °§@%&§%§Bﬁ§%§r@“8ﬂ%ﬁq in FIGS. 5

and 6_ Al t R34t Rrgtaskegeagementaindivengagementaiairauppig tbhe 5
hannel o, - 2o ute] SRl 20, el Bk Bk P BRe A s S hanne s are
uséd bel ow PlaiandPead plates hoider 89. Siraildlg) 4 platemchalies gaskétams spplidie various
enbodi ment s, 9y petween the manifold assembly 36 and the platen holder 32. A
' plurality of fasteners 48 hold the platen assemb'ly 28 together and four
connector holes 50 cooperate with fasteners (not shown) for installing or
removing the assemble platen assembly 28 from the polisher 38,
20 In a preferred émbodiment, the platen 30 may have one or more
regions of raised and/or lowered topography. Referring to FIGS. 2-3,

although any change in the overall topography of the platen surface is

(\ ) - contemplated, whether located on the trailing, leading, front and rear
. quadrants, a region of raised topography 52 is preferably positioned closer to
25 the trailing edge 35 of the platen assembly than fo the leading edge 33. As

shown in FIGS. 2-3, the region of raised topography is in the form of an arc
positioned outside to the last row of fluid passages 34 on the trailing edge 35.
The region of raised topography may be a separate material adhered to the
platen surface, integrally formed with the surface of the platen 30, or movably
30 positioned on the platen. The arc length of the region of raised topography is
: preferably less than 180°, and more preferably 30°, and the height may be in
the range 0.000 to 0.250 inches with respect to the platen surface. Inan
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regi ons.of raised topography on the platen. O her discrete patterns of
fluid channels, including fluid channels aligned in 8 Hdbreiarar 20mesmal |
groups .that are 10 of oné or nmany different geonetric shapes, may be used.
Al so as ®303913E$ above, regions of raised topography, | oreEreshamagraphy,
or a mxture of the two nmay be positioned in any portion of the platen o
surface. FIG ‘5 shows a platen 230 with first and second regions of raised .
- topography 251, 252. As with the enbodiments of FIGS. 1-4, the regions of

rai sed t opogitennhtiveasrabddmpats rddisrrast !@N@%ﬂ&oﬁc@rﬁé’ﬁ mdybd sBHRAGE 235 than to
t he | eadi ng,edge 233 of gﬁzh? laten 230 in FIG °5, "however, two regions of
rai sed topo&}’a‘%lﬁp ined Wisy, the tegionpf\iaised fopsaraphy eneadateny dheows of f1 uid :
channel s 23jegigNsSt lovdied IR Al pFedbraBl i ‘ dgoned wi thin
the outer di agrret er ,%.f the@'\;\g%ﬁygmp rep?é@gfﬁ?%ﬁ'g@égg@ﬁe q‘%ﬂ;néed(s)- In

al t er nat i ve'remibe PrginglPlatemsurags. ofhe lgwerxgl regiope thaydpug eajepth d3he 252 may
be gore spa af | ' 3 ' row of, fluid

channel s 23%2%2?%%%%6? h@q%ﬁaﬁ%n\gvﬁfgiesﬁgf;@g@% étg%ﬁﬁgggﬁ?%ﬂéhgmodi ment of
FI G 6 showsgiehsadiaweresd topagraply capbgmesihanieslly crealap and dliminataygnent s 353

- symmetri cal - | of th aten 330 that extends
fromthe | e{a'%?igﬁ’g’gﬁgié%ggigt"i‘é&%%gﬁ?ﬁg%’ﬁ% ogh‘a@abgé raisg qr %8hown

poSi ti onﬁd ﬂmtpmbmlsurﬂnaewfmgletenoﬁ rtehab ?vm;fi@pos’iéﬁyayﬂ)be)ﬁb%é@{]sipgf rai 3ed ]
t opography r e | ocat under, the belt at a point that is also wunder the
wafer and t r%%@n'@éofg@?%@dﬂ?{h%ﬁ" AP r & igetigal byd@uifan  one

rﬁi@i al posi;b?ecmmati@ets,movm I n EI G 5. EacB of the seggentsh%ﬁ maki ng up 30
the regi on of rai t opogr aphy 352 nmay be juxtaposed with the next

q:a“‘dj acent segmaﬂ'f’%gg-“oﬁ %Q”arﬁ?@e'bé"r@ tigaroratinga weionafot her .

ur t her nor eraiselito ogﬁgﬂ@ A5 i§MUstRReq OTRE bpation of
materials 8 WD 039 13788 8||_:eb? uat:r3 200%&@&%%%@(3%?%4@95%@%%‘??29i on of

rai sed t opcJFRgRS aswRBeaREic Hpasatestithesentar optetpiaen betieenghaat en, may have
S uCh: e Eing 03 RaBRLAQRSI oo HaBE Gl S 1 Bl O once o
15 in FIG. 4 represent different densities of fluid channels, where the wider line '
widths represent a higher density of fluid channels than the narrower zone
widths. A dashed line representation of a wafer 154 is shown in FIG. 4 to
illustrate the position of the wafer relative to the zones 131 of fluid channeis
on the platen 130 when the wafer.is pressed against the belt opposite the
20 platen. Preferably, the platen is sized, and the wafer aligned, such that one or
more concentric rings of fluid channels lay outside of the outermost edge of
the wafer.
O Additionally, as shown in FiG. 4, the region of raised topography 152 is
preferably positioned outside the wafer's edge in one embodiment. In this
25 embodiment, a 300 millimeter wafer size is assumed and the region of raised
topography 152 may be formed of a material such as a strip of Rodel IC1000
pad material, or Rodel carrier fitm, having a height in the range of
approximately 0.030 inches to 0.040 inches and a width of approximately 3
millimeters. These Rodel materials are avaitable from Rodel Corporation in
36 Phoenix, Arizona. The strip of material is preferably centered so that it is

symmetric about the diameter of the platen extending from the leading edge




7A-7D, a square cross-sectional profile 52a, dome-like cross-sectiona
profile 5 52b, ranp cross-sectional profile 52c, sl ofe Fetossrgeanioenal
profile 52d, or conbi‘nation of these or other cross-sectional profiles may
“be used Woro38a7B8 regi on of raised topography. Wil e theP6WaiSarR4M2i ght of
the region of raised topography is preferably even along its length, in

~other preferred enbodi nents the region of raised topography 52 may i.ncl ude
a raised center 10. portion 60 and tapered end portions 62 as illustrated
in the si detothedadingdge and maylbe ofyaried lesigihg hasingan helengihitidtissent of a

pl aten 610 s g Y oL of the enbodi nent shown in FIG 6.
Thi s ent)odlﬁr?gﬁﬁE;g]h’odfiLJ eH&J’: ?F'ﬂé%g?é“ 8 ®hs conposed of segnents 620 pl aced

around the plat eihtfﬁil@mandn%tspmmttahn@mgtw@‘Irdeedl ﬂ@o@#a@ﬁ%b% sifwrpa waf er 625
(represent e%’JIJ£§_1?¢;i ds ggsf E% The | aten r e constructed of
one or a co St ‘IH'Q‘P rf\éqrgous 89?'?6@%6’? FomRsdor ?Ff‘"ﬁ"oﬂlngl taast four
segment s 62flessre agapetihetinésr tehahahby @sed ©WoskisH WRMiLA ciidlffeR, | S a leading
edge segnent egg@ a trailing _edge segnent 35, a rear segment 640, and a

front segmefd vibg ceneeniuGrgeRNigattipas phitidehanasls aje sapdibelaml e from t he -
ot her segMgARderad dintEiyy fh@ f8llo dléél}s%%ﬂ dt'ihd %ﬁ@gﬁbﬁhﬁﬁén\f?of o the platen

surface so that each segnent 620 nmay conprise either a region of raised or
| oner ed t dBBIgRE FhiAISasHsRealpply @nthemiater.s Other disguite eaimﬂmsofﬂmda pref erred

enbodi ment ’cgrahﬁe%QHErﬁai’ﬁgﬂmyclhgﬁné@%h#ﬂe%ﬁ% Ii?l% %qaghl%}fgl‘o 58@ hi of 0.000

25 to 0.025 es or ower e Mches
rdlative t ®f onaer planysiifesentigrometrid shapeg,hnau beuseanyssasdesaibed possi bl e,

again depe I.n enen The 05|t|o f the
(trailing eglgeogerggr@ng 03%3558% tﬂ%}gﬁ%@h& Loé%?f?\%%@ﬁ%@p @’?@rﬁ?"‘@%gfﬁ'@ dependent
on appl i cattwomay egposigomedtisanopériiomobihe @lén Wirfdceb &I aihais 40 t hose
rai.sed topo y are positioned

gfzgrelr b;a g ?)?F'g ?Q’%’ Metﬂéirsgéa Sg%fg'dorgaﬁ’ﬁg Pﬁ'@'sreé’éaﬁ’ﬁ’ﬂjalgﬁ’g%hﬁgﬁ MBreover, the
segnent s am&th&h@@tﬂbodﬁﬁkﬁiwtmlésgﬁﬁmé@@)bng%@%té@é @ﬁé&é&?ﬁ&epal Ul S02/ 24272
hqge any s lf)lotsﬁgrligd glgggr to thseut(l;zghng edge 235ythan to the rlg)a!d?ng edge %%roef tt?er r ounded
platen 230. In FIG. 5, however, two regions of raised topography 251, 252
are shown adjacent consecutive rows of fluid channels 231. Also, the regions
of raised topography are positioned within the outer diameter of the wafer 254
represented by dashed lines. In alternative embodiments, the regions of
20 raised topography 251, 252 may be more spaced apart radially so that more
than one row of fluid channels 231 separates the regions of raised
topography.
( ‘3 The embodiment of FIG. 6 shows a region of raised topography 353
composed of segments 353 symmetrically spaced about the diameter of the
25 platen 330 that extends from the leading edge 333 to the trailing edge 335.
' Although shown positioned outside the diameter of the wafer 354, the region
of raised topography may be located under the belt at a point that is also
under the wafer and there may be regions of raised topography at more than
one radial position, as shown in FIG. 5. Each of the segments 353 making up
30 | the region of raised topography 352 may be juxtaposed with the next adjacent
- segment or they alf may be spaced apart from one another. Furthermore, the
segmgnts may be constructed of one of a combination of materials.
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shape, or any of the profiles described above. The segnents may .be raised
or |lowered through a nunber of techniques. For exand &ekshiam; 20 ee used
to place the segments into raised or |owered positions, or the mechani cal

posts nowaslosdiewe may be used to position the segnents. Mvgdzgm@bly, t he
segnents may be individually adjusted through the use of a '
sof tware-control | ed reci pe paraneter and controller so that the segments
~are set to predeternined positions at the start of a polishing cycle. The

act ual rmverrent Bhch reyiaegiraiRks tipdheaphg WRsther atktnb@YE of aﬂPBis'tﬁell ons may be
acconpl'i shed rou I;?a he t ad ust nent apparatus such as an ectrical
notor, pneu ’%%3’ %’l’?}on(? ﬁm’?is’%“}@'f’ﬁ?ﬁsmﬁaﬂﬂr%@mthesweraﬂl gnal from .

the control beﬁorﬂd?@ewau i ﬂﬂa m%ffertrl@ﬁ[oﬁf@l%@ﬁ onpl i shed
t hrough a %ﬁeig:l)oack Si gn%l m{yo the controller srgﬂtgﬁ)gS@hﬁng%s%om ng of the

segnents ma BeSBigfo Faps-satiopabipiie tda, danedke hroaafsectlcﬁ'nlawrof i to be
polg shed. | 82§ hiainp &H@@c‘ﬁsﬁ‘éigrﬁﬁé ke, §,éb@fc‘?5$§ éec%&{uﬂgr% lie ?%%Et rol ogy tool

within the linear polisher I cal |y neasures & ayer
t hi ckness ofombigatig( efthege @rotmrmr@ﬁ&se;pnomalpmles miay bemustd forleabin sur f ace

| ayer. Meas 1. a e waf er_ determ nes the
amount of u%@s/dgﬁorfeggﬁF}Hgoaﬁag’gk'bg\g{ﬁleé%@égég@ﬁ?'gﬁ{ﬂéﬁe FEGN efM@IsGRdi er surface
gjuriﬂg thenffﬂgﬂ@}:gh@ W?ifrﬁziﬁmmma ?fﬂw in dta&m?eﬁrr?g]thet me]trol ogy tgol

i S en se ma? ﬁtsctﬂg ‘%@ 8{ . |c(): %Fﬁ]r;{ n?ares e_actual neasure
surface | ayar Y hirERieL 2IsgE fOR9gr Hiclige appisedeamtey, the

t d0get t hi qim&msﬁmangmpesedler&%mfor&s 82EYMUstidIbE RS Side Vil of@TPl €, suppose
an unpol i shed wafer has a surface | ayer thickness of 1 mcron, or 10, 000

(Angstroms nd the target thickness of the surface layer is 4,000
Angstroms. |f tlRGaSHRBkabS Qnétﬁél%ﬁbédih%hfﬁsasejél@ﬁ%qﬁtﬁat]i{% sfigpendi ng on

application requirepnents), a properly polish have® a surface

| ayer t hi cRiFE88C] ﬂ%ﬁhe\?’moéﬁn%ﬁ?h@@h nF1G66. Ahissembedimantshow@40 Angst r ons
Teasar ement ey o kRl a0 Bt oAl Hen ) B8dee " cont ro
9 tem positioned outside the diameter of a wafer 625 (represented by dashed lines).
The platen ring 615 may be constructed of one or a combination of materials,
and is sectioned into at least four segmentis 620. For embodimeits that have
four segments, there is a leading edge ségment 630, a trailing edge segmént
635, a rear segment 640, and a front segment 645.
20 Each segment 620 is independently adjustable from the other
segments, and may. be either raised or lowered relative to the platen surface
so that each segment 620 may comprise either a region of raised or lowered

topography, depending on procefssing requirements. In a preferred

VY
v )

embodiment, the segments may be positioned at an elevated height of 0.000

25 - to 0.0250 inches or at a lowered height of 0.000 to -0.059 inches relative to

' _ the platen surface, aithough other ranges are also possibie, again depending
on processing requirements. The positioning of the frailing edge segment 635
_and the leading edge segment 630 are dependent on application
requirements, but in general will be similar o those described above, ie,

30 positions of raised topography are positioned closer to the trailing edge 635

than the feading edge 630. Moreover, the segments are smooth, and may
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conparing the surface. l,ayer thickness to the target shireknessy rafge, the
controller may send a signal to the notor to reposition the individual
segnent sSWOM3@13#88unt of adj ust nent depends on the actual peuU$meezhayer

t hi ckness neasured, and is cal culated according to the recipe that has
been programed into the software. Depending on the neasurenents taken,
~the controller will then direct a driving mechanism such as a notor,

hydraul i ¢ sysveany siitableshapel sudyas, eywayof eamplcraghasiclBindele
i ndi vi dua and according to the recipe parameters tha
have been pr§§ ré%&é'&fgpﬂg%q%geﬂqﬁg@?g?ggv%n enbodi nent of a pl aten having
regi ons of alterBue segrperﬁsW@hiﬁel@Qnrk@%ié@ﬂw@%éhﬁia'lb'bPSf edges 433, 435

I ng edge 433 is ‘

of the plat The altered.topography at the |ea

preferably Q&Pr‘ehélg%% of" Efxg\%f%c? "’E‘%E’@&b&mﬁyd&eia@eﬂwswwmm ri cal ly-about
theb | eadi ngraisigeord@ieret pobitiond) i melthshic 9bOR ridted We‘?ﬁaefoﬁeo ography may

i ncl ude one c%gtl nuagrsl“?recessed real on or separate recess Segnents. The -

regi on or r&¥CHEYS OUEIRNE- o ey, tisGegmpntsenanbe graliduallj or med i n
the platen *ﬁ@sté@thré@@?ﬁlé‘i%e%ffﬁ%ﬁwaré-%@ﬁllgﬁlréc?ge%@%gﬁié?%%%ﬂt 'ally planar.

pl aten surface. The recesses may be rectilInear es, rounded
trenches orCo¥olefsvdhat the spamentsrare sebto(peedptentined pusitions atfthd &artpr of i | es

shown in FI&S pofibhi ) t gpography at .the trailing edge 435
is preferably %Jfrefgg!g%x&gf TPS%E@&%@%%@%P%@Wﬁ@“é"J& R EaIRdR ssed wit h
' re@Bect t o Ipiversd ppsiions mayrhegiconmptishedathtoeach Rt icRRIMen@Y be positioned

e o AclPa s SR 8 eftedl bl skl sl orbiradpomepny |5
posi ti oned thaltreesives dsignaMeorothd taeritdlleghannel s 431. | n
The positioning of the segments may also be‘accomplished through a
feedback signal to the controller: so that the positioning of the segments may
15 , be automatically adjusted for each wafer that is to be polished. in this
embodiment, after a wafer is polished a metrology tool within the linear
polisher 10 optically measures the surface layer thickness of the wafer at a
plurality of positions on the fiim surface layer. Measuring the surface layer
thickness of the wafer determines the amount of unevenness that has been
20 removed from the wafer surface during the polishing cycle. The measurement
taken from the metrology tool is then sent to the controlier, which then
compares the actual measured surface layer thickness fo a target thickness

(««} _ra{lge. Preferably, the target thic%kness range is +1-3% of a target thickness.
For example, suppose an unpolished wafer has a surface layer thickness of
| 25 1 micron, or 10,000 Angstroms, and the target thickness of the surface layer

| is 4,000 Angstroms. [f the acceptable target thickness range is +1%
(depending on application requirements), a properly polished wafer must have
a suiface Ia_yer thickness that varies between 3,960 Angstroms and 4,040
Angsfroms along the wafer surface.

- 30 Alternatively, the surface layer thickness measurement may be
obtained from a factory-level advanced process control system.
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FIG 11, as in FIGS- 4-6, the fluid channels are represented by concentric
~circles of differing thickness. Each concentric circlge reppazgnt80a series

of discrete fluid outlets and the thicker circles represent a greater

nunber amd a3/013tB8nsity of fluid outlets than the thinner mimo$meas7tn ot her

enbodi nents, the fluid outlets may be arranged radially and the regi ons of

al tered topography (raised or |owered) nay be oriented radially on the

pl aten. | nproved planarization  performance is also contenplated through

pl aci ng regi ons Afteralompegidg thepatacaibyer tidealeds tdlmeq@zpbﬁhwheﬁ de edges of
t he platen. 2124272 Referring again

8.Fe 2006 031013788 PCT] US02/ 2
to FIGS. 1-% ehﬂlgpclébgﬁlf%ma%%g ﬁﬂgﬁgﬁ%wyt%@pW‘mm@es a control I ed
supply of airdjvidual s¢dreent$.| Whe andotatdiddpistnent dehEnd®es tHe! fMgaicontrol L ers

(not shown) _in the > system t hat the polisher 10 i s connected wth.
Ot her fl ui dS'r"?%ﬁﬁnEﬁﬁ%ﬁ'}éaﬁweééyf%ﬁm%wlwf%éfépqmiln@ntcttli@ reeipgent |y 5

préferred ptimthas BesiprohiammEeint® e Yiware. fbatichd feom the mass flow

!
controllers_are recejved at the mani fold asse ;Jg%\‘ and distributed to the
plurality offeApyemepisdakab dhesgontiollenwill dhesrkdipsicha drivisg methaniaim; sudh ot her

fluid, enmesgi ' uj d bearing that -
puts pre_ssu_?g(@-i-,_iEl ﬁg)rgér'[ ﬁ%ﬁrﬁﬁgﬁygwgﬁ 03?8 téﬁ'ggg%%tﬁﬁgt’%?%??@’éf iogvgﬁ ol | ed manner
whi | e ni ni ningdivisyal seaments a3 nerdespiidrncotding fodhe reaipel farbimetpntiatous! y |

travel s ovefgfe i Ing. In another preferred enbodi nent, the
Mani f ol d assE:arrbhi‘fae;‘?ﬁrE'):rsrl(;/(‘;1 @Hoérar?tted- and individual hoses.or tubes may

dil8tri bute fl ui dFlGo1Q Hesteies apeimdiodinmt of & platin haidiif egioRs RgItdtkat en
assenbly. | opserved that, ipn so applications using fluid
Beari ngs, t‘hg&g'é{’ 'Bfﬁgg%f%ﬁmgfa"g *Wi‘ﬂ@@ﬁ% 4354%%@"%”@?”&4%% enmoval
srofil e thaaiteretbtopegmpquattthelea@fr@redg*éhﬁsrigﬁie@éra&y 8RR Gf |RPQYr aphy 52, in

conbination with the air bearing, preferably  assists™in 1nproving the
waf er rerm\r}gﬁm%?myl affent VBU%%V!C@H@@OM thefradisr edge 433 effee enbodi nent

mentioned pigteh OWRE begidrrsfowdiad tESPAPHY mEPineRbe one continuous
15 recessed region or separate recessed segments. The region or regions of
' lowered topography 456 may be integrally formed in the platen 430 as
recessed areas in refation to the substantially planar platen surface. The
recesses may be rectilinear-type trenches, rounded trenches or any other
shape of recess (e.g. the inverse of the profiles shown in FIGS. 7A and 7D).
20 The altered topography at the trailing edge 435 is preferably a region of raised
topography 452 such as discussed with respect to FIGS. 2-8. The regions of
altered topography may be positioned outside the outer diameter 454 of the

("} wafer footprint, inside the outer diameter 454 or on both sides. Preferably, the
altered topography is positioned between the rows of fluid channels 431. In
25 FIG. 11, as in FIGS. 4-6, the fluid channels are represented by conceniric

circles of differing thickness. Each concentric circle represents a series of
discrete fluid outlets and the thicker circles represent a greater number and/or
density of ﬂuid autlets than the thinner circles. In other embodiments, the fluid
| outlets may be arranged radially and the regions of altered topography (raised-
30 or lowered) may be oriented radially on the platen. Improved planarization
performance is also contemplated through placing regions of altered
topography toward the center or side edges of the platen.
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t.opography is novably positionable on the platen surface, it is
contenplated 20 that one or nore regions of raised tpope@raphy kavieng one
-or nore segnents may be used. Each region of raiséd topography may be
const r uch03g13td88e sane nmaterial as the renmai nder of thepgtatemrspnr a
different material. Each O region, or region segnent, is preferably
~slidably positioned within a cooperatively shaped recess in the platen
surface. Lifting nmechanisns, such 2?5 as pneunatic or hydraulic devices
commonl y known i Referdngagain teeljiGSe 1-3; dmoparttsh, ttihe bllﬁ%nré%%%WB rai sed
rol

t opogr aphy ; via a.manual |y adjustable con circuit or
aut onat ed m%g%?ﬁ%@ggﬂgﬁurp 8h'i ?%"Tﬂ'ém%l‘ef ﬁli"ﬂrgfmfﬁﬁlﬁ‘ﬁihﬂtﬂdrmﬂss #lewhani sms may

be cont r ol | eehtmfletshigohstamop irthe CMP systearihbShe ,Joh&egqg?g;{,m%c{ege regi on of

rai sed top p ve, the pl anar,. surface of the 1 en daccording to
pr%det erm ﬁwc%@zs@ﬁ‘e‘w g&r@m? dMcasJBRY Bisohgfused milhdhabreseatiye to provi de
red -ti ne heefhitedyalptentagesthbly UThé icdhifd i it § hani.sm the region
of raised %?erh# n%y,be ?mved to alr?gbﬁ'ec%%ivﬁh@?'(;ﬁ?& F»[ﬂggv 12 . 8
February 2 §3¥re ferpied pttheumanifold agsemipy 86 and distihussdtotthe upper
surface of glvalifyegifion ' ' ven. with the surface of the
plate, to aFi sec!gnd posﬁ?%@sm%ﬁgpg@ﬁgkggg%}é@'u?‘f’%ﬁ'@ %Pshecrﬁé'dr egi on of

rai sed t opdGPRENY T eoiid passagen 34 sraated & fluidl beadng fat pasgrafsurd he pl at en-
gorent a1 o per i BarroIRha i BOVA SHSveHRRTzinghar 1 eqi ons
~ oftO over ed fiefiopgoalsie) thedheltin ioomtinealishstravelid oveliesly BEArge 1T the al ter ed
or t<ni . Aol HAETHLHERGNELE R (ol fefimbk mavtcomiodnodas. 1 n 1 near
C;o| i shers, indlixitiua hosémor tubesiapalstrities 1dif toTheRgBropratnozb i, T2l ed
polishin heag i;s th%fﬁlatgn %sger;[':blg. i has been observed that, in some CMP |
applications using fluid bearings, the outer region of a wafer may evidence a
| 15 slower removal profile than the rest of the wafer. The region of raised
' topography 52, in combination with the air bearing, preferably assists in
~ improving the wafer removal profile at the outer edge of the wafer.
In the embodiment mentioned previously where the region of raised |
topography is movably positionable on the platen surface, it is contemplated

20 that one or more regions of raised topography having one or more segments
may be used. Each region of raised topography may be constructed of the
same material as the remainder of the platen or a different material. Each

(’“} ‘ region, or region segment, is preferably slidably positioned within a |
| cooperatively shaped recess in the platen surface. Lifting mechanisms, such
25 as pneumatic or hydraulic devices commonly kriown in the art, may be

| connected to the region of raised topography and controllable via a manually
adjustable control circuit or automated microprocessor circuit. The lifting
mechanisml or mechanisms may be controlled by the micropi'ocessor to adjust
the height of the region of raised topography above the planar surface of the
30 platen according to predetermined criteria or use feed back on wafer removat
rate to provide real-fime height adjusiment. Utilizing the lifting mechanism,
- the region of raised topography may be moved to any height from a first

12
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e se o0 old a sem conductor wafer against the polishing pad. Although

gi nbal ed polishing heads can adjust to achieve a parsalHedlrualryg st

bet ween the polishing head and the belt, the high l'inear velocity of the
bel t  maywinos&3td8e pol i shing head to tilt such that the petietizrg272head
digs into the belt at the leading edge and lifts up fromthe belt at the 15
trailing edge: The | eading edge will then experience a high renoval rate
~and. the trailing edge will experience a |ower renoval rate. By raising the
t opogr aphy dfosition, wheredhe iupperserfaegobiheatgivhef tigid thpshrasiaas evbg belt is
effectively Ji r ,contact the trajling edge of the polishing
head. Al so,w’%i@g(}é’#%%%pf l-?‘%’?ﬁ%tto F‘ﬁ&c‘?’é%a?%ﬂfb%%fewg@umrﬁ@ﬁmqf by

| ower i ng t héh@egiarpotyaiseltomigraghe i$3bl§6\&ﬂhé%ub§l§nﬁafﬂ?i PRaPluddie .:hceadi ng edge.
These alterq,t]+ @3825 of t%ﬁ :T‘q%g tantially flat pla gn t opography may be
_usgg separ ate-g -t SYERRY e Ting meeharismpaay bedabrigated id msmits desi red | n
FI 11, a wiohamwardnaiovemient ofbenfit Both diward! 4ty t_incorporates a
fluid plat en 30 .ﬁosi }_i oned in a fluid %%@ﬁs@m%§&@%%%gﬁﬁ oned
beneat h ther\'bzﬁlr YRS g1 'pWarespRagrarhyRay hacesatertbasiwal head 524. A pol i shing
pad is preferabl gnmenahia | ] I.sc-.shaped or annul ar
support |ayer. 514 that ige?il"tggﬁg?r’gﬂ noé'ghodtﬁc??%’é‘@?g#ﬁ?ﬂiﬂ‘%ﬂéﬁ 'g‘ﬁpport of
the fluid BLMVéﬂ cempessate forgebsiing beadilt thaaimayiocsurstithasmbsleg t ype of |

Zﬁ_?&ﬁ? o DUpDY el 1 e BBichbre sh M AL P RoL Slsbaid SRCI A cont rol
ci 1€ui try néiynhsiedpelishingheadiis ¢ftenhsetito dald poemmbaiuciét v&klfétcég%g%‘i above, the
Gracen surt Teu MR ad, AMASlehYinRRs paliching beediseosmbeb emstvevei alozt 2422
the pol i shi paratidaighinent beweercibe psliskiidiheddTing 8/ paal GE J%Eﬁ heads. All
of  the San@elga{y'o?rtr'\eogét 11;1%{( c&ls&a%ee goIEs%?n%glgéia%ho ti?tlsig#tshz(tathel nl' 'h'GS' si0are
polishing
head digs into the belt at the leading edge and lifts up from the belt at the .
15 | trailing edge. The leading edge will then experience a high removal rate and
the trailing edge will experience a lower removal rate. By raising the
topography of the platen in the region of the trailing edge, the-belt is
effectively lifted up to better contact the trailing edge of the polishing head.
Also, the removal rate at the leading edge may be reduced by lowering the
20 topography of the platen in the region of the leading edge. These alierations
of the substantially flat platen topography may be used separately or together
to adjust removal rate profiles as desired.
O In FIG. 11, a rotary polishing module 510 is illustrated that incorporates
_' a fluid platen 530 positioned in a fluid platen assembly 528 positioned
25 beneath the polishing pad opposite the wafer holding head 524. A polishing
pad is preferably mounted on, or integral with, a disc-shaped or annular
support layer 514 that is flexible enough to benefit from the support of the fiuid
platen but gtiff enough to maintain its shape. One type of support layer
| suitable for use in a rotary application is stainless steel. Any of a number of
30 known rotary polisher drive mechanisms and control circuitry may be used,
~ As with the linear polisher 10 discussed above, the rotary polishing module

510 can also benefit from the altered topography platen surface to alleviate
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.applicable to the rotary polishing nodule configuration of FIG 11. In the
rotary application, the |eading edge and trailing edge E@brﬁmgplz@to@n may
also 5 be defined as set forth above, however the curvature of the rotary
pad may W@ B3B8t hat the center of the |eading edge be defi/grsd2arrza poi nt
~on the circunference of the platen that is less than 180 fromthe center
of the trailing edge on the opposite side of the platen. A topographically
“altered platen surface has been descri bed having 10 one or nore regions of
al tered t opHi&RPRHgIhead §it ihag ogeyrs withgimbaled wafelhatding hexdsf evialsl y  t owar d

t he | eadi ngiHers A t ) he,al t.ered pl aten topography
di scl osed her ejérqﬁ%%(ﬁdggnﬁ??%#géeg tgﬁcgg‘lf‘a gcﬂngc%g?d ,q-l%@gr gb@] €hers havi ng
any of a vafPriicpblerto theyetary pelishingsmedide wonfimestion ofEl@d Naingkai nl ess st eel

o5y at so iy 2opeattfl 6 ReaCedoc BN g ot IR e pielen ot ase L exd i g
pold Ehi ng Pedelnedagssfarth abiive, WMmm%&mmtuﬂqug@r&éry%fba%a%ﬂ n% opogr aphy
my e use Rr I onal L. S|, ze er an any o a nu er o
waf er types‘ﬂcqaﬁécﬁhgg%ﬁg?‘?ﬂ%g?%w&geﬁ'#{ﬂ gdgp 'P%\‘Q,%{r@déﬁﬁrﬁo&t@@:i@e, oxi de,
ni tri de, | auirckinfersdlosrof ik piden that isIennebn 1BUMGS I b - 20 1t i's

e as

I nt ended t\r}at.!. t he, f or egoi ng detail ed description be regar _
i 11 ust r at i VEMSE905,010 5 9PPPSHe $i9R0f thaglaterat it be understood that the

f 8112) o ng, rﬁ; Ise a;rﬁgggfgggga%@réd PRtERSHREE Ras BEth BUABER flaligg 97! N (e

_ gions of altered topography positicned on the piaten, preferably

| Cﬁ toward the leading or frailing edge of the platen. The altered platen

. topography disclosed herein may be utilized on platens for linear polishers
having any of a variety of linear belt assembly types, including stainless steel
belts, Kevlar belts and other bei; materials. The altered platen topography

_15 may also be applied to rotary polisher applications having flexible polishing

- member supports. The platens with regions of altered topography may be
used for any proportionally sized wafer and ahy of a number of wafer types
including, but not limited fo dielectric (e.g., oxide, nitride, low k) and metal
(e.g., copper, tungsten, aluminum).

20 ltis intended that the foregoing detailed description be regarded as
iflustrative, rather than limiting, and that it be understood that the following
claims, including all equivalents, are intended to define the scope of this

(3} _ invention.
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I . . . 8 February 2006 WO 03/013788 PCT/ US02/24.272 CLAIM5S |- In a platen

- . assenbly for supporting a polishing menber on a polisshichguapgaratss, a

pl aten conprising: a substantially planar surface having a | eadi ng edge and
a traili P 0gB8 wherein the trailing edge is positionedGR/USM2¢IPoSIt e
end of the substantially planar surface fromthe | eadi ng edge-, a

. plurality. of fluid channels di sposed between the | eading and trailing
~edges of the platen, wherein each of the fluid channels conprises a

- respective opening defined by the substantially planar surface; and at

| east one r%gbgn of altered topography positioned on the platen, wherein
each of the IMRst one region of altered topography conprises one of a
region of raised topography and a region of |owered topography relative to.
the substantial | §- pl dfid Plgéﬂ@semb@,fo:’l'mwpamngraqmighiﬁ@ nednfbdPoh.a Wherein the

pol i shi ng 1 t.shing apparatus conprise a linear polishing .
PRSI bho e AL ARG

menber and a |1 néar po S, respectively, and wherein the at
‘| east one region of altered topography conprises a region of raised
t opdgr aphy posi t ? sWksianiialy slanaosyrfece havin|d logding edgd Bad atw@iihge | eadi ng

edge. 3. Thgy ; £l aj - rein the pol]shing nmenber and the
pol i shi ng appg;e?megélt}gqﬁ%{r?@ﬁg@%ﬁg%ﬁ%qu%tlﬂr‘r&fpﬂ?é%%?d ghthea rotary

pol i shi ng aPhstantially plnoapauficedion thenshdhbipedjen the at | east one region:of
al tered topography conprises a region of raised topography positioned

closer to the tJaitdi n.to the | eadi ng edge. 25 4- The apparat us

of clains 2 or 3, ﬁkﬁg%@?ﬁ%ﬁaﬁ_el’s ?PS%%be‘?”é’SP%PP'eg?]'nﬂlaﬂéﬁféﬂlﬂﬂ opogr aphy

further congsigesed the platgnpwhefein exsrdithd MAGghaMaYs chfSidekgned cl oser to-the
([g?)dl ng ed%%#@(} to the tﬁaiiw edge 15 8 February 2 WO 03/013788

PCT1 US02/ 2 Ve PRENING Sgng stPstantially planar sprfaaehangl ural ity of fluid
- channel s : :

_ at least one region of altered topography positioned on the platen,

wherein each of the at least one region of altered topography comprises one
| of a region of raised topography and a region of lowered topography reiative.

to the substantially planar surface. |

15 2. The apparatus of claim 1, wherein the polishing member and the
polishing apparatus comprise a linear polishing member and a linear polishing
apparatus, respectively, and wherein the at least one region of altered
topography comprises a region of raised fopography positioned closer to the
trailing edge than to the leading edge.

(‘ZO 3. The apparatus of claim 1, wherein the polishing member and the
polishing apparatus comprise a rotary polishing member an& a rotary
polishing apparatus, respectively, and wherein the at least one region of
altered topography comprises a region of raised topography positioned closer
to the traifing edge than to the leading edge.

25 | 4. The apparatus of claims 2 or 3, wherein the at least one region
of altered topography further comprises a region of lowered topography
positioned closer to the leading edge than to the trailing edge.
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are arranged in a plurality of concentric circle patterns on the
substantially planar.surface. 6. The apparatus of. clgaiFebruasye2@ios t he at

| east one region of 5 altered topography is positioned between two

“adj acent WEL¥ABBIi c circle patterns of fluid channels. 7eCIThso2appar at us of
claim1l1, wherein the at |east one region of altered topography conprises a .
continuous are of material. 8. The apparatus of claim1, wherein the at :
least one region of 10 altered topography conprises a unitary part of the
substantial |y pl &ar Ehe peraratusfof claim | whenein the pivalitp ppauidchsnnels cl ai m 1,

maorial and s Ao e e Bl W eonoditc A6 pltehl bR R hor  sos &

regi on of r@lavedsvdgaegr aphy conprised of a 15 second material that is

different than the first material. 10. The apparatus of claim9, wherein

the sécond nmatergal i I he, first material. 0 20, 25

11. The apparatus of c ea{jﬁgg%(ﬁ\gmog?Igﬁlg‘tq@g&gfggg‘%GF'ﬁﬁ§te9qearlegﬁog O attached to

thedfirst nalteredddpdgyaphy iaghstione Hdwedivoegarent usnadintrid @ic® 1, wherein the’

region of a ' hy conprises a region of raised topography

havi ng a hekéﬁérﬁgﬁfgﬁggg%%ge%f 0.000 to 0.250 inches. 13. The apparatus of

claim1, wherein the region of alftered topography conprises a region of

rai sed topograph¥. havihegppatetiigbf claim 6 wheagig eheoét 10atIPetregion 640 i nches. 14.
ous arc conprises an arc

The appar at | a7, wherein the contin
length of | R oD PEPIEEFRSP U5 B WA E 1013788 PCTI US02/ 24272
C 8. The apparatus of claim 4, wherein the at least one region of
10 altered topography comprises a unitary part of the substantially planar surface
of the platen. ‘ '

9. The apparatus of claim 1, wherein the substantially planar
surface of the platen comprises a first material and the at least one region of
‘ ~ altered topography comprises a region of raised topography comprised of a
15 - second material that is different than the first material. '

10.  The apparatus of claim 9, wherein the second material is
removably attached to the first material.

11.  The apparatus of claim 9, wherein the second material is
attached to the first material by an adhesive.

O

20 12.  The apparatus of claim 1, wherein the region of altered
- topography comprises a region of raised topography having a heightin a
range of 0.000 to 0.250 inches.

13.  The apparatus of claim 1, wherein the region of altered
topography comprises a region of raised topography having a heightin a
25 range of 0.030 to 0.040 inches.

14.  The apparatus of claim 7, wherein the continuous arc comprises
an arc length of less than 180°. ' |
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15. In a linear polishing apparatus having a linear belt support assenbly
for supporting a linear belt, wherein a wafer havi ngsardbaneigr 2086 pressed
~agai nst one side of the linear belt, a platen conprising: a substantially

pl anar swyd apgsmesi ti oned underneath the linear belt 5 op(pﬁ%%,;ﬁ,&.)}e waf er,
- the substantially planar surface positioned in the |inear el't support

assenbly and conprising a dianeter that is greater than the dianeter of
~the wafer, the platen further conprising a | eading edge and a trailing
edge, wherei n t hdSt r aln 2 liras pglishing prysiratus hading s inBacmACsicherend of the

subst anti al | ' > |.eading edge; 10 a plurality of fluid
channel s di s%ggggﬂgéﬁm%ﬁ@ﬁeaf 'ang}jf’%g WhgEEIp Pg'l’sﬁ?%ba‘""geﬂg@g‘%?f is heypl at en,

wher ei n eacHpresfsed pgainstonk sittlephibkedineaniti, 3 g%aten cérﬁﬁ,@gﬁé;i ve openi ng defined
by the substantially planar surface; and at | east one Tegion of raised

t opogr aphy positi trailin dge than to the | eading
edge. 15 16. 'Thebggg%?ﬁaﬁ@?’L%”tagf"g'?aﬁ‘%el%‘is“\%@?HPﬁe’g%hpS'l‘%h%arb?ltof fluid

chafnel s aPepesicdngualdrnthe spbstapfiallyplmir sofaRdsitonsd fiFhe IIEQ&I erns on the
subst anti al bgﬂs@&p@é ngrb;‘{pce 17 .The ﬁ R_Iar atus of claim15, wherein the
at |east one region or P | TELCPITENgR § elerdaliis praatar than thel ocati on on
‘the platen diatrsietefdie whier, thé prRdrefurtér ddMordhies [ea&ig.g eyég ARRaratus of

cl ai m 15, WE&@?I ndt he ,at .| east .one regi on of ‘"ralised topography conprises a
cont i nuous By a9 iderelp theygailing edagp apsifierecudt apl piposisendwbithei n t he at

| east one rag:ismmi@liypléﬁér%ﬁfab@%ﬁ{'ﬁ@ﬁ%/%oﬁ{q;?ggeses a unitary part of the.

e

substantially planar surface .25 of en 20. The apparatus of claim
151.9 wher ei n theaﬂsﬁbﬁi ntially planar surface of the platen conprises a
(f;r st material ugaiily of fluy nela dlispesedbetsieen therading @hd TaMng Febr uary

006  PCTI Usifijes 2 hépladh SRRereMQhan ' a second material that is
di fferent than \t_hgﬁsﬁ) rst , e fATBRATER: comprises a :
respective opening defined by the substantially planar surface: and

at least one region of raised topography positioned closer to the trailing
edge than to the leading edge.

15 : 16. - The apparatus of claim 15, wherein the plurality of fluid channels

are arranged in a plurality of concentric circle patterns on the substantially
planar surface. "

17. The apparatus of claim 15, wherein the at least one region of

. raised topography is positioned at a location on the platen outside of the
(#}20 diameter of the wafer.

18.  The apparatus of claim 15, wherein the at least one region of
raised topography comprises a continuous arc of material,

19.  The apparatus of claim 15, wherein the at least one region of

_ raised topqgraphy comprises a unitary part of the substantially planar surface
| 25 of the piaten.

20.  The apparatus of claim 15, wherein the substantially planar
surface of the platen comprises a first material and the at least one region of
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material . 21. The apparatus of claim15, wherein the at "I east one regi on of
rai sed topography is movably positioned in the platem Febddariheoapparatus
of claim15, wherein the at |east one region of raised topography has a

~ hei ght tWetosMad7ees along its length. 23. The apparatus ofpcalgiophddy Wherein
the at | east one region of raised topography conprises a first region of

rai sed topography positioned at a first radial distance from a center of
~the platen, and a second region of raised topography positioned at a

second radi glisdli ®p hj EORbi he first
and second radi al gé}%?a{r’\ces é%%%? Oglgjéé\) ter!%zﬁat%g@eanﬂ%ﬁt%géﬁml y for
supporting gafsial.shi ng menber on a polishing apparatus, a platen
conprising a substantially planar surface positioned under neat h t he-

pol i shing 15 ner@lersuppgasd[p%gathgg frﬁfs &H%?e'ﬁwpes%tg t| aI I ry‘}%éﬂg[?n?r surface *

positioned in the asse and conpri si hat is
gr eat er t haifiacddoppgiaphieis m@q‘abimsvtwhed in thaelgiémt en further conprising a
| eadi ng edge and a trailing edge, wherein the trailing edge is positioned "

at s;an opposite end ofyy rf cefromt e |l eading
~edge; ) 20 a plurali H}ﬁg?}%ﬁﬁg @@ﬁél air%‘évlhg %@[%%Z%ﬁ%gpﬁ,@%qa 'fﬂe | eadi ng and
trailing e@iged tapograghipias @heightibateianies alingdis Ieryth.f | ui d channel s conpri ses
a respective opening defined by the substantially planar surface; and a

segnented pl at emsri ngp, lon, of; Lhe Ian sur f ace,
wherei n each segnent ngéﬁgée}agfogg&t%ﬁggdwe%%g' agfeﬁ?&o'a‘? “%6%? ed 25 region
of 't opogr aghiped Sonagra3NaBISBes 8 firdiegian pf 2BRE toRGFANSOZskbhéd aR5. The
“appar at us n th of, fluid channels are
(arranged i ﬁgiggpﬁgﬁéﬁ%{an@?fo&ﬁgﬂﬁ B}CtHglphaéqa E}?Qﬂ%"ﬁ’? &e0iemel substantial ly
plfnar sur fraised topography positioned at a second radial distance from the center of
the platen, wherein the first and second radial distances are different.

24.  In a platen assembly for supporting a polishing member on a
~ polishing apparatus, a platen comprising:

a substantially planar surface positioned undermneath the polishing
15 member opposite the wafer, the substantially planar susface positioned in fhe
' support assembly and comprising a diameter that is greater than the diameter
of the wafer, the platen further comprising a leading edge and a trailing edge,
wherein the trailing edge is positioned at an opposite end of the substantially
planar surface from the leading edge;

O

20 a plurality of fluid channels disposed between the leading and frailing
edges of the platen, wherein each of the fluid channels comprises a |

respective opening defined by the sqbstantialiy planar surface; and

a segmented platen ring positioned around a portion of the planar
| surface; wherein each segment may be positioned fo be a raised or lowered
25 region of topography.

18




'26. The apparatus of claim 24, wherein the segnent is a raised 5 region of
~topography having a height of no nore than 0.250 i nelesendhtarbheoagparat us
of claim 24, wherein the segnent is a |lowered region of topography having
a hei ght weXo3roa37188re t han -0.250 inches. 28. The appar at uPCarusoRa#T 24,
iwherein the platen ring is conposed of four segnents. 10 29. The apparatus
of claim 24 further conprising nmechanical posts, wherein a height of the -
~individual segnments may be adjusted through the use of the nechani cal

posts. 30. The afpar athifsanparaiiaphelzim 24, whesein domploialityef faiddmrnels| er

sher o, he kRl o rBhY Sl BFREAESIATLALIE SN EBbL i sor o

~signal 15 to adjust a h t segnents. he appar at us
of cl ai m 30PlapAeswfaget he controll er sends a signal to an electrical notor.
32. The apparatus of claim 30, wherein the controller sends a signal to a

pneunmat i ¢ hei ghty@d] ugfe AP ihhS j; ' dhe individual
20 segnents. 33. The app@?’gg us g’?%@%’i@%%ﬁ%ﬁ’ﬂ?%%%l | er sends a
si ghal to Edigraeidepagraptei hstvingsalheighird mo repredhan 0850 inchdp.ust a hei ght of

the individual segnents. 34. The apparatus of claim 30 further conprising

a nmetrol ogy toolyf 0 148 EaSiCortiI kel fe LhEHPRS SIS POL | shed

waf er, wherein a surface [ayer thickness neasure I's sent to the
control | er rgian{topageaptymaringl adieightef ne enate dhasi G280 inchesdj ust a hei ght  of
t he individual segnents 19 8 February 2006 WO 03/013788 PCTI US02/ 24272 35.

- The apparatus f chfb ?Qfﬂtﬂg(]ﬁ][cﬂhﬂ . wélfeﬂ'?ﬂ“lel p‘?’%&ﬁ rié@iﬁ/sé%o@@%ﬁsseﬂrggzg;emm _

of a polished water is obtain ‘rom a ctory-1l'eve
control sysefdayr segmenker ei n t he surface layer thickness neasurenent is sent
to the controller so that the controller may send a signal to adjust a

Nejoght of the ing vi 43l SSARRYrSiaim 24 further comprising mechanical posts,

therein a height of the individual segments may be adjusted through the use
of the mechanical posts.

30.  The apparatus of claim 24 further comprising a controller, -
wherein the controller is programmed so that the controller may send a signal
15 1o adjust a height of the individual segments.

31.  The apparatus of claim 30, wherein the controiler sends a signal
to an electrical motor.

32.  The apparatus of claim 30, wherein the controller sends a signal
O to a pneumatic height adjustment apparatus to adjust a height of the individual
20 ‘segments. "

33.  The apparatus of claim 30, wherein the controller sends a signal
fo a hydraulic height adjustment apparatus to adjust a height of the individuat
segments.

_ 34.  The apparatus of claim 30 further comprising a metrology tool to
25 measure a surface layer thickness of a polished wafer, wherein a surface
' layer thickness measurement is sent to the controller so that the controller

may send a signal to adjust a height of the individual segments.

18




10 15 20 36. In a polishing apparatus having a support assenbly for

supporting a polishing.nmenber, wherein a wafer havin@¢ &ethiraretye00$ pressed

agai nst one side of the polishing nenber, a platen conprising: a _

subst ant W& $301H8&nar surface positioned underneath the potdrbsmgs2zeenber

opposite the wafer, the substantially planar surface positioned in the

- support assenbly and conprising a dianmeter that is greater than the _
di ameter of the wafer, the platen further conprising a | eading edge and a

trailing edge, er el i apRaTRiugiaficiim &@gehersinmsifacenagbrabiciaisgpposi t e end
of the substrasdsuddrhant o | eadi ng, edge; a plurality of
fluid channel s di sposegh%g?év\l}ee?r?ﬁl%%g%l%g%ﬁ%]&gﬁ%ﬁc?e‘%ﬂ?pgﬁeﬁﬁlgadé@@ of the

pl at en, whePEPIPSESEMrAsYSipm, fndiwherdintivedisface lgyer iknass I espect i ve openi ng
defined by thasufmish | r . and nmeans for providing at

| east one of "a regi on%?ﬁéng}dt %‘Fggﬁp‘g%%}gat%%\jﬁ%ﬁo rolighmay §ang e signal

'subdt ant i al 1§ agustedicighiof thesndividuabsagnadngn. 20 -

36. In a polishing apparatus having a support assembly for

supporting a polishing member, wherein a wafer having a diameter is pressed
against one side of the polishing member, a platen comprising:

| a substantially planar siirface positioned underneath the polishing
O?O member opposite the wafer, the substantially planar surface positioned in the
support assembly and comprising a diameter that is greater than the diameter
~ ofthe wafer, the platen further comprising a leading edge and a trailing edge,
wherein the trailing edge is positioned at an opposite end of the 'substantialiy‘
planar surface from the leading edge;

1 5 a plurality of fluid channels disposed between the leading and trailing

edges of the platen, wherein each of the fluid channels comprises a
respective opening defined by the- substantially planar surface; and

means for providing at least one of a region of altered topography on a
portion of the substantially planar surface of the platen.
20
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