0O3NOV20Q3 1 CGVP METHOD AND APPARATUS FOR SI MULTANEQUSLY POLI SHI N iﬁ@kgﬁma
AND' CONDI TI ONI NG THE POLI SHI NG PAD BACKGROUND OF THE | NVENTION (1

OF THE | NVENTION This invention relates to an apparatus and nethod for
(Chemi cal Mechani cal Polishing) of a semconductor substrate and nore
specifically to an apparatus and nethod for conditioning the polishing pad
in a CMP-apparatus in order to control the polish renmoval rate and prol ong
the life of the polishing pad. (2) DESCRI PTI ON OF RELATED ART In the
fabrication of senmiconductor integrated circuits CMP (Chenical Mechani cal

Pol i shing) has been devel opedCH8r MEBHOW i ANIN AERRARAMTUSt BORYr aphi es on
surfaces deposited on the sem conductor substrates. Rough topography

resul ts when netal conduct o?IMULTANEQUSLY oPRBESHING RRODWITSt r at e cont ai ni ng
device circuitry.. The neta §o§§H8} lines serve to interconnect discrete
i i Pat sdh D - ET PG SHETRRLASHANG cRARIuct or |ines are

devices, and thus forminte
further insulated fromthe next interconnection |level by thin |ayers of

insulating material and holes forned through the insulating |ayers provide
el ectrical access between SUCCEESKM&UND OF THE INVENTION

(1) FIELD OF THE INVENTION
This invention relates to an apparatus and method for
CMP (ChemicallMechanicallPolishing) of a semiconductor
substrate and more specifically to an apparatus and method
for conditioning the polishing pad in a CMP apparatus in
order to control the polish removal rate and preleong the life

of the polishing pad.

(2) DESCRIPTION OF RELATED ART

In the fabrication of semiconductor integrated circuits
CMP (Chemical Mechanical folishing) has been developed for
providing smooth topographies on surfaces deposited on the
semiconductor substrates. Rough topography results when
metal conductor lines are formed over a substrate containing
dev1ce circuitry.. The metal conductor lines serve to
interconnect discrete devices, and thus form integrated
circuits. The metal cohductor lines are further insulated
from the next interconnection level by thin layers of
insulating material and holes formed through the insulating
layers provide electrical access between successive

conductive interconnecticn layers. 1In such wiring processes,
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conductive interconnection layers. In such wiring processes, 0.3 NOthWV?m
it I's desirable that the insulating | ayers have a snboth surface 03

t opography, since it is difficult to lithographically inage and pattern
| ayers applied to rough surfaces. CWP can, also, be used to renove
different |layers of material fromthe -surface of - a sem conductor

substrate. For exanple, followng via hole formation in an insulating
material |ayer, a netallization layer is bl alket deposited and then CWP is -

used to produge; pl{ns I u e L At i_nsul atin terial
|l ayer. Briefly, the Gvgdp?tggggggsgﬁﬁvﬁve Eolﬁcﬁ]r%‘&@%ﬁ ?‘Sfrﬁt?n%m%t hi n,
flat substratsunfaddetGRIGrEPAIYCEORCEBL €1 flqiad8IRS e +8 Mﬁrlg%:%ﬁ{ii =
surface under controlled chemcal, pressure and tenperature conditions> A
cheni cal sl urifjagecmdipatigra payeshiappligehtto senbhasuafaceda WMBSidanca,

Is used as the abrasive material. Additionally, the chemcal slurry

contai ns sel edt¥r dfeisesd fonkeravetdfienandudayerst afemabéridie fudns tthat e
and chem cal renoval ' of

during procesg| The. conbination.. of chani cal /

material duri ssnlili:]{%coﬁ o5, Fn&%?ﬁ?g‘éc?% ﬁl’%‘%“&tepl aRaFi 9%ATRAE off qliewing

pol i shed surdac@old FoMRatien eh ta0 RSk Lace, cpnprises a porous

pad material, such as bl own p%l yur et hlgf]gg]'%gé? rg\?éﬁgﬁm&} hfﬁeer' a
metallization layer is blanket deposited and then CMP is used
to produce planar metal studs embedded in the insulating

material layer.

'Briefly, the CMP processés invelve holding and rotating
a thin, flat substrate of the sémiconducto: matefial against
a wette@ polishing surface under controlled chemical,
pressure and temperature cqnditions. A chemical slurry
containing a polishing agent, such as alumina or silica, is
used as the abrasive material. Additionally, the chemical
slurry contains selected chemicals which etch various
surfaces of the substrate during processing. The combination
of mechanical and chemical removal of material during
pPolishing results in superior planarization of the polished

surface.

In CMP the wetted polishing surface comprises a porous
pad material, such as blown polyurethane, saturated with the
polishing slurry. Mounting of the polishing pad to the

polishing apparatus is a labor intensive operation and the

mounting process, also, interrupts use of the polishing




pol i shi ng 'sI urry. Mounting of the polishing pad to the polishing appar&tauﬂﬂv 200

is & Jabor intensive operation and the nmounting process, also, interrupts
use of the polishing 0 3 NOV 200, 3 apparatus. The initial cost of the
polishing pad, |abor cost for nounting the pad to the polishing apparatus,
and reduced throughput of the apparatus due to the polishing apparatus

downtine while nounting the polishing pad adgd to the cost of polished

product. Ther edpparats.i s Thesinaplg;t o the. .useful life of a

pol i shing padag%/ condi tioning the padgo%%rc%fg i ceapﬁlaﬁi'?%d’"’lﬁfe igPorhecphd.

A principal facemmauntipal ithbi padpes Eer | [ nonenon referred,

to as "glazing", in which, during use, aﬁb&}%ﬁh@&gp%ﬁ?gﬁ%&f PO FRguced

pol i shing sl ur’%}l”%’r}ﬂi‘?ﬁ’@ efhéte byppadatts keeone erbegsedsang a??%%ﬁg Lnto
e

the pores of the palishing pad. The result of "glazing" is attenuation of
t he roughness _Cﬂ r&ﬁgepgﬁgﬁlrﬁ%unwm @qieéhe?gomqbfaqmlmshhéeeey-ﬁl of at €
Doed 1o over con e PRARORT] Hiaetshecarty (SoBrATHI A e bpolpad ths pad
R et e e e e L
bl owi ng the paerdhidagal pacdurirdase aFdtobi PAING Hfp.tieipgh i ?QJ'EQ& Pad
surface to eéggsigh?n;rpe)gg ciseurf(i}ice._ Thg grinding téchnique is Typi cJarfIy
gradation is a phenomenon referred to as
“glazing”, in which, during use, abrasive particles from the
polishing slurry and polished byproduct become embéedded and
packed into the pores of the polishing pad. The result of
“glazing” is attenuation of the roughness of the polishing
rPad and a reduction of polish removal rate and under-~
polishing of product until =a correction is made. A technique
used to overcome “glazing” is to Pericdically condition tﬁe
polishing pad to rid the Pad of embedded abrasive particles
and polished byproduct. State-of-the-art conditioﬁing
techniques include liquid rinsing, air blowing the polishing
pad surface, and grinding of the Polishing pad surface to
expose a fresh surface. The grinding technique is typically
accomplished by using a rotating diamond wheel to remove a |
portion'of the pad surface. During the conditioning
pProcesses the polishing apparatus cannot be used to process
product substrates. This results in polishing tool downtime

and reduces the throughput. of product, thereby increasing the

cost of product. Also, as the polishing pad degrades due to




acconpl i shed by using a rotating di anond wheel to renove a portion ({ﬁj tnoe
pad: surface.. During the conditioning processes the polishing appara @ V 2003)

cannot be used to process product substrates. This results in polishing:
tool -downtinme and reduces the throughput. of product, thereby increasing
the <cost of product. Also, as the polishing pad degrades due to 0 3 NOV
2003 4 "glazing" the uniformity of polish renoval rate decreases and
polishing process yield is decreased. Inportant challenges. in CWP,

therefore, are to prolong the life of the“polishi ng, pad and to prevent
rate and renoval rate

degradation ofg3Relishi rti.es, such as renoval |

uni formity, duri ng uge.ﬂ%%g'{rﬁe %@t-?ﬁe"%”ﬁé LeyRlafpteodentga ses anche

t hroughput of pEMPsHBGH | iescdds 94deh 19 4& he cost of product. U S. .

Pat. No. 5,681,215 entitled " Cglri er Head ssleé}ri For a Chem cal Mechani cal

Pol i shi ng Apparatus" granted Oct. 28, 1997 to Mchael T. Sherwood et al

describes a CMP carrier head having a retaining ring in the base assenbly.

The retaining ri ng'TRRY RS chaplengesi iy Gt .t itherelfoeh, cané ags prdilfhg

pol i shi ng pad,_,and bl oc he substrate fromslipping out fromunder the

base assenbl St ﬁ%\l slo%e @gctﬁ'ﬂeogﬂyﬁh’an%d?a}% [Angy tospaevent t degradetiivte ofa

separate pad wondfii RN tus .having a rotatable arm and an

independentl;Q?btaﬁfﬁgkﬁgpggggég} Such A Aval' 2588 and removal rate
uniformity, during use. At the same time it is important to
maximize the throughput of CMP machines in order to reduce

the cost of product.

U.S. Pat. No. 5,681,215 entitled “"Carrier Head Design
For a Chemical Mechanical Polishing Apparatus” granted Oct,.
28, 1997 to Michael T. Sherwood et al describes a CMP carrier
head having a retaining ring in the base assembly. .The
retaining ring includes a protruding Portion which éontacts
the polishing pad and blocks the substrate from slipping ocut |
from under the base assembly. Also, described is a polishing
station that includes a separate pad conditioning apparatus
having a rotatable arm and an independently rotatiné
conditioner head. The conditioner apparatus maintains the
condition of the polishing .pad so that it will effectively

Polish any substrate pressed against it while it is rotating.

U.S. Pat. No. 5,624,299 entitled “Chemical Mechanical
Polishing Apparatus With Improved Carrier and Method: of Use”

granted Apr. 29, 1997 to Norman Shendon shows a CMP carrier




conditioner head. The conditioner apparatus maintains the condition of the
pol i shirig.pad so that it will effectively polish any substrate presfedi NOV 2003
against it while it is rotating. U S. Pat. No. 5,624,299 entitled " Chem cal
Mechani cal Polishing Apparatus Wth Inproved Carrier and Method: of Use"
granted Apr. 29, 1997 to Norman Shendon shows a CWP carrier 0 3 Nov 2003 5
head which-facilitates substrate | oading, retaining and unloading in a CW
apparatus. U. S. Pat. No. 5,571,.044 entitled "Wafer Hol der For

Sem conduct or Wafer Polishing Machine” granted Nov:. 5, 1996 to Hooman

Bol andi at al h#esicwhbeb facbficrates debsteata l@adirshi netsRalhhgeand). S. Pat.
No. 5,643,061 entitled "Pneumatic Polishing Head For CM? Apparatus"
granted Jul . BrlLPegdingoipyy| MEARParaseRson at al describes a CMP pol i shing
head which includes a retaining ring. The wafer substrate can be pressed
against the polishing pad with a force i ndependent of the force applied

to the retaining ryns, £Xeoues. o B9hudesl LAcibieg uadetal 816l LAG, T etai ning

ring, assist in circulating the "polishing slurry about a wafer Substrate

Wi thin the retsainiicogduétsny). watdrSpoPabhi 9. M&sikib 446 aa0bat hed, "$01 gy

Apparatus, A Metal Deposition System and a Wafer Processing Method Wi ch
to Hooman Bolandi et al describes a wafer holder for a

peolishing machine.

U.8. Pat. No. 5,643,061 entitled “Pneuﬁatic Peolishing

Head For CMP Apparatus” granted Jul. 1, 19897 to Paul David
Jackson et al describes a CMP polishing head which includes a
retaining ring. The wafer substrate can be pressed against
the polishingrpad with a force independent of the force
applied to the retainiﬁg ring. Grooves, included in the.

- underside of the retaining ring, assist in circulating the
polishing slurry about a wafer substrate within the retaining |

ring.

U.S. Pat. No. 5,614,446 entitled “Holding Apparatus, A
Metal Depcsition System, and a Wafer Processing Method Which
Preserve Topographical Marks on a Semiconductorhﬁafex”
granted Mar. 25, 1997 to Seshadri Ramaswami et al describes a
wafer retaining ring which prevents metal deposition on a

portion of a wafer substrate.

© U.S. Pat. No. 5,403,228 entitled “Techniques For

Assembling Polishing Pads For Silicon Wafer Polishing”




Preserve Topographi cal Marks on a Sem conductor Wafer" granted Mar. 25,

1997 to 'Seshadri Ramaswani at al describes a wafer retaining ring ﬂcﬂ[]v 2003
prevents netal deposition on a portion of a wafer substrate. U S. Pat. No.
5,403,228 entitled "Techni ques For Assenbling Polishing Pads For Silicon
Wafer Polishing” a 3 Noy 2003 6 granted Apr. 4, 1995 to Nicholas R Pasch
describes the nmounting of |am nated polishing pads to a polishing platen.

The nounting nmethod prevents catastrophic delam nation of the pads and, .

a0, Torms a duaeets kersunf apssshi o hucheahgss SHULLY BELLSLALNRD. Pl anar

surface. The present invention is directed to a nove aratus and
CMVP met hod whinsungriolgon Lamidafet GoliRplihghhads ©ads N@l@sk@ﬁﬁeﬁﬁstéﬁ?

t hroughput of the CWP apparatus. SUMVARY OF THE INVENTION It Ts a general
obj ect of the THecTeNPtiAgeRethnd tRFeventsi detant opprioy el lamd naeioapEAT EidlS

and method for  conditi ogi ng a ol i shi ng gad in a CVP (Chenical Mechani cal
Pol i shi ng) apParat a8 ARbTRer ‘tfg]seé‘t beplrhekeruiriace fhi sAt2EN% 0 provi de

a new and i MRAQVed B pPaLAt Us d thod for conditioning a polishing pad,
wherein the life o tﬁe pol 1's l-li’jlnr;“g pg%aalrssuﬁf%?%hged. '
The present invéntion is directed to a novel CMP
apparatus and CMP method which prolong the life of polishing

pads and increase the throughput of the CMP apparatus.

SUMMARY - OF THE INVENTION
It is a general object of the present invention to
provide an improved and new appafatus and method fér
conditioning a polishing pad in a CMP (Chemical Mechanical

Polishing) apparatus.

Another object of the present invention is to provide a
new and improved apparatus and methed for conditioning a
polishing pad, wherein the life of the polishing pad is

prolonged.

A further object of the present invention is to provide
2 new and improved apparatus and method for conditioning a
pelishing pad, wherein polishing pad conditioning is achieved

simultaneously with product polishing.




A further object of the present invention is to provide a new and iﬂELoved
apparat us - and method for conditioning a. polishing pad, wherein pol ' 2003
pad conditioning is achieved sinmultaneously with product polishing. ,0 3
NOV 4-003 7 In accordance with the present invention, the above and ot her -
objectives are realized by a carrier head for chem cal nechani cal
pol i shing, conprising: an assenbly connectﬁble to a drive shaft to rotate
with said drive shaft; a base to hold bstrate agai nst a polishing pad,

and a retaining rmmgm%u,&agbladlﬂgtﬁa&rcb Bassehe RAlnepbdl, sukstiale hegeath
said base, said retaining ring having an abrasive surface thereon for the

pur pose of ocotlthd icijieetivasdapel r&dllieddy. al paarsec dnshdfivadichent.cal t he
present invention, the above and other objectives are realized by a
carri er headvdgranigadniredi shibedardernrisdings hi AQ, a@%ﬁm#lanqynE§ﬁahéseh®|y
connectable to _a dri haft to rotate wt aid drive shaft bas

hol d a subst?eﬂ%&?ﬁbé%ﬁg Eopﬁ?F§ﬁﬁrﬂ}€§a&alg gFéY%J?H 'r@h% §ﬁr$8uﬁﬁ$%
sai d base tgq, é@ 599?%&?3“.—? &G‘i’&%%ga?,%hd Q@éea @é%ﬁﬁgng}'ﬁﬁbpm ng

ri ng SUI‘I‘OUI’ldI ng sal al ni n rmn condartioning ri avi ng an

abrasi ve SL!é’xfﬁ%nhhﬁbegala%aEQthm{dl%%aQH alpSeh-A1ek &ﬂn@a&w kabdng pad.
In a third enbodi nent of the present invention, the
base, said retaining ring having an abrasive surface thereon

for the purpose of conditioning said polishing pad.

In a second embodiment of the present invention, the
above and other objectives are realized by a carrier head for
chemlcal mechanical polishing, comprising: an assembly
connectable to a drive shaft to rotate with sald drive shaft;
a base to hold a substrate . against a polishing pad;.a
retaining ring surrounding said base to hold said substrate
beneath said base; and a conditioning ring surrounding said
retaining ring, sa;d conditioning ring having an abrasive
surface thereon for the purpose of abrading said polishing

pad.

In a third embodiment of the present invention, the
above and other objectives are realized by a carrier head for
chemical mechanical polishing, comprising: an assembly
connectable to a drive shaft to rotate with said drive shaft;
a2 base to hold a substrate-agéinst a polishing pad; a
retaining ring surrounding -said base to hold said substraté

beneath said base; and a conditioning ring surrounding said




above and other objectives are realized by a carrier head for chenhigl
mechani ¢cal polishing, conprising: an assenbly connectable to a dri sNﬂVtﬂw3
to rotate with said drive shaft; a base to hold a substrate against a.
polishing pad; a retaining ring surrounding said base to hold said
substrate beneath said base; and a conditioning ring surrounding said .0
NOV 2003 8 retaining ring, said conditioning ring having an inner -

di anmeter larger than the outer diameter of sgid retaining riing to forma
gap for slurry flow between said retaining ring and said conditioning
ring, said cOfdPEPIRANG RO ngSaithviongighonbrasting f@viage anhéneen, for the
pur pose of g@rading iaid Polishing pad. The above and ot her objectives are
real i zed by G¢PAGEE {PFIRT nBHbINGF cutaE| diaeeipd PisPidhrrEaPPERAICt and

condi tioni ng | kshin Mki sing.t he-steps of .. .providing said
pol i shi ng pacftlg'gf i%egé?% % ?%ja{cgrblsguﬁo Bk T St 53}\{%}%’9'9%
rotatabl e camiingr ah8adali® HOLL B onIHBSLIALE A0@ NRInaSdidnRAL! STh&9 pad;

providing a retaining ring surrounding sald rotatable carrier head to hold
said substrabeibgneat Absasdve hatfabbetRarsde) fEaither guadpbs80of i Ng  havi ng
an abrasive surface thereon for the purpose of conditioning said polishing
pad; providi R§radieansaiérrobeidinggradid rotatabl e carrier head and said
retaining ring ' .

The above and other objectives are realized by using a
first method of simultaneously polishing preoduct and
conditioning_the polishing pad comprising the steps. of:
providing said polishing pad affixed to a rotatable polishing
platen; providing a rotatable carrier head to hold a
substrate against said polishing pad; providing a retaining
riné surrounding said rotatable carrier head-to hol@ said
substrate beneath said rotatable carrier, said retaining ring
having an abrasive surface thereon for the purpose of
conditioning said pqlishing pad; providing a means for
holding said rotatable carrier head and said retaining ring
in juxtaposition relative to said rotatable polishing platen
with an applied pressure between the rotatable carrier head
and the rotatable polishing platen; dispensing a polishing
slurry onto said rotatable polishing pad; providing.a first
means to rotate said carrier head and said retaining ring;

and providing a second means to rotate said polishing platen.

The above and other objectives are, also, realized by

using a second method of simultaneously polishing product and




in juxtaposition relative to said rotatable polishing platen with aqg3 NOV
appli ed pressure between the rotatable carrier head and the rotatabt 2003
pol i shing platen; dispensing a polishing slurry onto said rotatable;

polishing pad; .providing a first nmeans to rotate said carrier head and

said retaining ring; and providing a second neans to rotate said polishing

pl aten. The above and other objectives are, also, realized by wusing a

second nethod of sinultaneously polishing preduct and .0 3 NOV 2003 9

condi tioni ng.t ; : ovidi ng sald'
pol i shi ng pacc:i %?Jfl xe %H %e tgg%gg{méfé} %}&%@ﬁ&ﬁgt th ‘%’ fd;lg a
rotatable c fwfdi}ﬁga%éfa ehdsh :}béd G x20AkBSL 33L L A0 b
provi di ng aaéetalnlng ﬁ ng su?rtﬁ% I ng said rotatab?gtcarrfiiQﬁe 89?% hol d
sai d substrelztdrengatdvisiing aoratabdisl « atarireerhRadd Ps Mol rg a
conditioning ring surrounding said retaining ring, said conditioning ring
havi ng an ab?%frv’é‘fﬁjralgééésﬁhé?b@rqursmm Ppdr ppsevidingadiatgisand

pol i shing pad rovi a nmeans for | di ng said rotatable carrier head
and said condt ?iﬂﬁﬂﬁﬁf“ﬂ%ﬁﬁa PR+ u&?%ﬁﬁﬁﬁ %FéﬁﬁtP%%gtﬁPsﬂﬁkﬂ S8ttt abl e

PO nt % et d BARARRPLLEH PlEsING DabIEen hlf] RAARiSLTRI T O

head and the rotat e po Fi-Shi a pensIn hing s?urry

onto the rotaabl @ palkigs #iRg Baﬂro@{dl\ﬂgdls%gdarétﬁhﬁ@%%gtOs&%ate the
carrier head and said retaining
conditioning ring having an abrasive surface thereon for the

purpose of abrading said polishing pad; providing a'means for.
holding said rotatable carrier head and said conditioning
ring in juxtaposition relative to said rotatable poiishing
platen with an applied preésure between the rctatable carrier
head and the rotatable polishing platen; dispensing a
polishing slurry onto the fotatable pﬁlishing pad; providing
a first means to rotate the carrier head and said retaining'
ring; and providing a second means to rotate the polishihg

platen.

The above and other objectives are, also, realized by

— using a third method of simultaneously pclishing product and
conditioning the polishing pad comprising the steps of:
providing said polishing pad affixed to a rotatable polishing
platen; providing a rotatable carrier head to hold a.
substrate against said pollshlng pad; providing a retalnlng
rlng surrounding said substrate beneath said rotatable |
carrier head; providing a condltlonlng ring surrounding said -

retaining ring, said conditioning ring having an inner




ring; and providing a second neans to rotate the polishing platen. ﬂpg v
above and. other objectives are, also, realized by using a third metho gp 2003
si mul t aneousl y polishing product and conditioning the polishing pad

conprising the steps of: providing said polishing pad affixed to a

rotatabl e polishing platen; providing a rotatable carrier head to hold a.
substrate agai nst said polishing pad; providing a retaining Tring

surroundi ng said substrate beneath said rotetable carrier head; providing a
conditioning ring surrounding said, retaining ring, said conditioning ring

havi ng arfidmRer Gargew thms the aitewtdranetemerof heaid heetadeingi anet er

of said retaining. ring to forma gap for slurry fl ow between said

retai ni ng*H P FRFHF PR FRT i BHIY iRy kelveevmaid getainimg  havi ng

an abrasive surface thereon for the purpose of abrading said polishing

pad; : proidIihg ¥ TS IR HAA Wiy rd AR T NP and sai d
ol aten un i et AR AR o T ERET 1Y head . ang
ot at abl o e 15 S ee e A A Rrd Wi AMAENG Py
Bgﬁ?sﬁinﬁ ﬁgt:;oﬁ;ﬂaﬂlrw dartie A MY WA £ SEHRAL JRHY Lihg Aipt e said

juxtaposition relative to said rotatable polishing platen

with an applied pressure between the rotatable carrier head

- and the rotatable polishing platen; dispensing a polishing

slurry ontoc said rotaéable pelishing pad; providing a first

means to rotate said carrier head and said retaining ring;

and providing a second means to rotate said polishing platen.

BRIEF DESCRIPTION OF THE DRAWINGS
The object and other advantages of this invention are .
best described in the preferred embodiments with reference to

the attached drawings that include:
Fig. 1A, which in cross-sectiocnal representation
1llustrates a CMP carrier head'for one embodiment of the

present invention.

Fig. 1B, which is a bottom view of the carrier head

illustrated in Fig. 1A.




BRI EF DESCRI PTI ON OF THE DRAW NGS The obj ect and-ot her advantages of &£H®
inventidn are. best described in the preferred enbodi nments with refg ¥ 2003
to the attached draw ngs that include: Fig. 1A, which in cross-sectional
representation, illustrates a CVWP carrier head for one enbodinent of :the
present invention. Fig. 1B, which is a bottomview of the carrier head
illustrated in Fig. 1A D 3 NOV 2003 11 Fig. 2A, which in cross-sectiona
representation illustrates a CMP carrierthead for a second enbodi nent of

the present invention | 2B, which is a bottomview of the carrier head

i Il ustrated |ﬁ19|g2AQAWhFag l@Acn@ﬁﬁcﬁQQWl@P@ésI@Qﬁ%ﬁﬁ%ﬁatﬂéﬁresentat|on
illustrates a CMP carrier head for a third enbodi nent of th eE%)far
|nvent|oﬁllFﬁ§raEBS RCME carxigst headsifor & sEfenca I at ed

in Fig i.ch in cross-sectional representation illustrates a

CWP appaPﬁFﬁ?n%hFEHeﬂ§é§“0ne enbodi ment of the CMP carrier head of the

present invention Fig. 5, which in cross-section representation

Fig. 2B, which is a bottom view of the carrier head

illustrated in Fig. 2A.

Fig. 3A, which in cross-+sectional representation
illustrates a CMP carrier head for a third embodiment of the

present invention.

Fig. 3B, which is a bottom view of the carrier head

illustrated in Fig. 3A.

Fig. 4, which in cross-sectional representation

illustrates a CMP apparatus which uses one embodiment of the

CMP carrier head of the present invention

Fig. 5, which in cross-section representation
illustrates a CMP apparatus which uses a second embodiment of

the CMP carrier head of the present invention.

Fig. 6, which in cross-sectional representation’
illustrates a CMP apparatus which uses a third embodiment of

the CMP carrier head of the present invention.




P TP

Il lustrates a CVMP apparatus which uses a second enbodi nent of the 3
carrier 'head of the present invention. Fig. 6, which in cross-sectional NOV 2003
representation illustrates a CVMP apparatus which uses a third enbodi nent
of the CMP carrier head of the present invention. 0 3 NOV 2003 12
DESCRI PTI ON OF; THE PREFERRED EMBODI MENTS The new and i nproved CMP appar at us
and net hod of using CMP for conditioning a polishing pad, wherein
polishing pad conditioning is achieved sinul tidaneously wth product
polishing, will now beDH§§gf£PBéaNi ArdesRi PREReREEDI EﬂBbBIﬁhﬂTﬁlA’ whi ch in
ea

Cr oss-secti onal éepresentatlon Illustrates a CVP carrier , a base
plate 10 is conf8&t &% and HWPVQvgdaCMPlappwhhthsignaohgkﬂghefgsuggghcated
agaifst a

by arrow 12¢cmphesha .ate 10 hol ds_sem conductor substrate
pol i shi ng pad (ngit'1 ?ﬁ'&&n&] +CRaPg; Ai RgLishihgginadel uherbenspbsi AL Rgliag

beneat h t hezHagee P 10_and _.has an_abrasive surface 15 thereon:
Typical |y senicond%@%g l§u%§?+%¥%d1§1m%%ténﬂbaﬁkrewithepmeﬂﬁcabout 150 and

th dianeter | arger than 300 mm may, al so, be

300 nm  Hov®yei shendst ot £5, 4 . _
pol i shed. The retaining %?n% PRHAEICTIBRR batdrERilabout 1/4 and 1 inch.
This provides an abrasive surface 15 having a w dth between about 1/4 and

1 inch. It has been found that providing abrasive surface 15 having a
: R . - F _ _
wi dt h eferring to Fig. 1A, which in Cross-sectional

representation illustrates a CMpP carrier head, a base plate
10 is connected to a drive shaft 11, which is rotatable as
indicated by arrow 12, The base plate 10 holds semiconductor
substrate 13 against a pqlishing pad (not shown). Retaining
ring 14 holds the substrate 13 benezth tﬁe base plate 10 and
has an abrasive surface 15 thereon. Typically semi?onductor‘
substrate 13 has a diameter between about 150 and 300 mm.
However, substrates with diameter larger than 300 mﬁ may,.
also, be polished. The retaihing rihg 14 has a widﬁh between
about 1/4 and 1 inch, This provid;s an abraéive surface 15
having a width between about 1/4 and 1 inch. It has been

ﬂ; found that Providing abrasive surface 15 having a width
between about 1/4 and 1 inch is effective in conditioning a
pPolishing pad while simultaneously pPolishing semiconductor
substrate 13. The abrasive surface 15 on the retaining ring
14 may be polyurethane impregnated with diamoﬁd particles;
Alternately, the abrasive surface may comprise a knuéled

metal alloy surface. Fig. 1B, which is a bottoﬁ view of the

carrier head illustrated in Fig. 1A, shows semiconductor




bet ween .about 1/4 and 1 inch is effective in conditioning a polishing] gamv 200;
whi I"'e simul t aneously polishing sem conductor substrate 13. The abrasive
surface 15 on the retaining ring 14 may be pol yurethane i npregnated with
di anond particles. Alternately, the abrasive surface may conprise a
knurled metal alloy surface. Fig. 1B, which is a bottom view of the
carrier head illustrated in Fig. ]A, ‘shows %eniconductor 03 Nov a. 13
substrate 13, and the retaining ring having~abrasive surface :15. Now

referring sobBtgate2A3andndBtha seeqnd: agbedhgenLvef, gﬂﬁamae@[mk%%““on
Is illustrated. In Fig. 2A, which in @ cross-séectional representation
illustrate$®a CVMP carrier head, a base plate 10 is connected to a drive
shaft 11, which is rotatable as indicated by; arrow 12. The ‘base plate 10
hol ds sem conductor substrate 13 agai nst a polishing pad (not shown).
Retaining ring 20 surrounds the sem conductor substrate 13 and serves to
hol d t he seni cofi@icFefestbRy r 6P eFigs. i 2A phad e2B Suar seadhdgembbai méng- 6Fng

20 is cond{tionin% Eigg 21, which has an abrasive surface 22 thereon.
Typi cal |y “ARnPToRantt thvenbioRate a1blpatrated aneier Fbet wkn whibch 150 and

300 mMm Fbmeygri su€str es with dianeter larger than 300 nm may, also, be
pol i shed. The®ToRTf t1 oM hgr sPTesentatipn chl kus Fratels 2hH@Pecakniey ring 20,

has a wi dtljs-hé)c?,t - pPlate 10 is connected to a drive shaft 11, which
is rotatable as indicated by arrow 12. The base plﬁte 10
holds semiconductor substrate 13 against a polishing pad (not
shown) . Retaining ring 20 surrounds the semiconductor
substrate 13 and serves to hold the semiconductor sﬁbstrate
13 in place. Surrounding retaining ring 20 is conditioning
ring 21, which has an abras;ve surface 22 thereon. ?Typically
semiconductor substrate 13 hés a diameter between about 150
and 300 mm. However, substrates with diameter largér than
300 mm may, also, be polished. The conditiocning ring 21,
which surrcunds the retaining ring 20, has a widthlbetween
about 1/4 and 1 inch. The gbrasive surface 22 theréon, aiso,
has a width between about 1/4 and 1 inch. It has beén found
that providing abrasive surface 22 having a width between
about 1/4 and 1 inch is effective in conditioning a polishing
pad while simultaneously polishing.semiconductor substrate
13. The abrasive surface 22 on the conditioning riné 21 may
be polyurethane impregnated with diamond particles. )
Alternately, the abrasive surface may comprise a knurled

metal alloy surface. Fig. 2B, which is a bottom view of the

carrier head illustrated in Fig. 2A, shows semiconductor




about 1/4 and 1 inch. The abrasive surface 22 thereon, also, has a wi@lahmv 200;
between 'about 1/4 and 1 inch. It has ‘been found that providing abrasive
surface 22 having a width between about 1/4 and | inch is effective in
conditioning a polishing pad while sinultaneously polishing. sem conductor
substrate 13. The abrasive surface 226n the conditioning ring 21 may be

pol yur et hane i npregnated with di anond particles. Alternately, the abrasive
surface may conprise a knurled netal alloyssurface. Fig. 2B, which is a

bottom vi rrier_head il]Justrated in Fig. 2A, shows

seni condu%@g%fgeﬁﬁQ@f{ﬁﬂm%%bﬁ?%t%o 1314 cthe nferdy tivp0y wmimgt he
condi ti onifyg i ' abrasi ve surface 22. Now referring to Figs. 3A
and 3B, a thilrod%rﬁ)o |in‘£%ts%1f a‘f‘?‘leZ%'r esent invention is illustrated. In
Fig. 3A, which in cross-sectional representation illustrates a CVP carrier

head, a base plate 10 is connected to a drive shaft 11, which is rotatable
as indicated by rﬁ&fér?rin@@:@%e%so." 2 aéin Il ds sen %ﬁ%bs rate
13 agai nst a polishing pad (not shown). Retairing Ting >t he
sem condudther presesits dtrarehtidi iserivassehdd t $47 copdughar substrate
13 in place. Surrounding retaining ring 30 is con |ti?n'i %’ (r;qlth(r?l"gc%f'n whi ch
has an abcasisee seatfizrm13Zdpverseoita tip GalThis trSRELC AN U, SURst rate 13
has a di aneter between about 150 '

head, a base plate 10 is connected to a drive shaft 11, which

1s rotatable as indicated by arrow 12. The base:plate 10

holds semiconductor substréte 13 against a polishing pad (not

shown). Retaining ring 30 surrounds the semiconductor

substrate 13 and serves to hold the semiconductor substrate

13 in place. Surrounding retaining ring 30 is conditioning

ring 31, which has an abrasive surface 32 thereon. Typically

semiconductor substrate 13 has a diameter between about 150

and 300 mm. However, substrates with diametef'larger than

300 mm may, also, be polished. The conditioning ring 31 has

an inner diameter larger than the ocuter diameter of-the

retaining ring 30 in order to form a gap 33 for slurry flow |

between retaining ring 30 and conditioning ring 31. The gap

33 between retaining ring 30 .and conditioning ring 31 has a

width between about 1/16 and 3/16 inch. The conditioning

ring 31, which surrounds the retaining ring 30, has a width

between about 1/4 and 1 inch. The abrasive surface 32

thereon, also, has a wi@th between about 1/4 and 1 iﬁch. It

has been found that providing.abrasive surface 32 hafing a

width between about 1/4 and 1l inch is effective in

conditioning a polishing pad while simultaneously polishing




and 300 nm. However, substrates with diameter |arger than 300 mm rr?/ oV 2003
al so, be polished. The conditioning ring 31 has an inner dianeter | %eﬂ

than the outer dianmeter of the retaining ring 30 in order to forma gap 33
for slurry flow between retaining ring 30 and conditioning ring 31. The

gap 33 between retaining ring 30 and conditioning ring 31 has a wdth

bet ween about 1/16 and 3/16 inch. The conditioning ring 31, which

surrounds the retaining ring 30, has a width between about 1/4 and 1 inch.

The abr asiseqisoniduotcd? suerteeite a0, Mas HMMde hehween aboy, Y4 and 1
inch. It has been found that providing abrasive surface 32 having a wdth

bet ween alseaditionimg Finign&i hsyeb‘ee@idlwﬂertha@@n(ii,ﬁﬁ:@?mea Raltpshi ng pad
whi | e simul taneously polishing O 3 NOV 2003 15 sem conductor substrate 13.
The abr asF¢@™endk REEtizles -t Rd teyoadiclivonithe ribrgsdvensprifacepaiagyur et hane

I npregnated with dianond particles. Alternately, the abrasive surface my
conpri se S°RRGFFEIZERNELe Betadr rddey Fugfage,. whigh iB38,awhicht dm & ew of
the carri rthe%d L1l us ra%ed in Fig.:3A  shows semniconductor. substrate 13,
retai ni ng ring3¥reFhet E5RdrRrShERg herRy thavstgadscadny Eigur Bace sBRwsand
the gap 33 retaiping_ring.,30 and.conditioning ring 31. The carrier
heads desp??ggéﬂﬁﬁgﬁfgsgu%itgﬁgelg?“FF§§§l?Angaﬁ&“?B?%anﬁhﬁigs. 3A and 3B
are used £8ndi EMBn#ARALAhYShhQing abrasive surface 32, and the gap 33

between retaining ring 30 and conditioning ring 31.

The carrier heads described in Figs. 1A and 1B, Figs. 2A
and 2B, and Figs. 3A and 3B are used in a CMP apparatus to
simultaneously polish product and condition the polishing
pad. For example, Fig. 4, in cross-sectional represéntation,
illﬁstrates”the use of the carrier head shown in Figs. 1A and
1B in a CMP apparatus. Polishing pad 40 is affixed to a
rotatable polishing platen 41. A means is provided to rotate
the polishing platen 41 and pclishing pad 40, as shoﬁn by
arrow 42. The rotatable carrier head 43 holds semicénductor
substrate 44 against polishing pad 40. A retaining ring 45
holds semiconductor substrate 44 in place and has théreon an
abrasive surface 46. The retaining ring 45 has a wi&th
between about 1/4 and 1 inch. The abrasive surface 46
‘comprises polyurethane impregnated with diamond particles.
‘Alternately, the abrasive surface 45-may be a knurled metal
alloy surface. A polishing slurry comprising silica;or
alumina and polishing chemicals and H,O at a PH between about

PH = 4.5 and pH = 11.5 is dispensed from reservoir 47 through




S|nultaneously polish product and condition the polishing pad For
exanpl.e,” Fig. 4, in cross-sectional representatlon Il lustrates theU@EﬂﬂUfZﬂq
the carrier head shown in Figs. 1A and 1B in a CWP apparatus. Polishing

pad 40 is affixed to a rotatable polishing platen 41. A neans is provided
to rotate the polishing platen 41 and polishing pad 40, as shown by arrow
42. The rotatable carrier head 43 holds sem cgnductor substrate 44 agai nst

pol i shi ng paddEiuia r48 @Mt pdl Nh ARy dip Se uctor substrate 44 in

pl ace and has thereon an abrasive surf%‘cﬂe 46. 'rl%elr Jaﬂ%ﬁa‘@ﬁﬁm@MSEMS a

wi dth bet wedf? LH5Ringl /PRAAD hriecotaly Y asiyR %J qwe 46 _conpri ses
PhAie ldbrand ve

polyurethane ngg gnated wi th di anond partlcles
surface 46 msy FRTrdemiead a3 oy sethies:, ésp%"ﬁ%a{ﬁ%asgy
FTHw

conpri sing Shbl c% aI um na and polishing chermical $ an
W
bet ween about fd Defween] abous dBspedased LpaM (rjg.ggr gﬁ’ﬁr‘?ﬁﬁ o

47-through 0g3 0 CondU|t 48 ont o poli shing pa
pl aten 41 and eggyféﬁlgg pRA1 &8 tedebroaared &0, abepeednbenweesrahayy 15 and
as_indicated by arrow 49, at a speed

80 rpm Carrégfrd8adnd3ai 53" QLat
bet ween about 18 and %%dr fi):ran ggﬁpFPEﬂta%l%qul&hmmpﬂa@éﬁeqllbysarrow

50, between béeweshatBLhe 26 ad 43 and the rotatabl e polishing
platen 41 is between abous go%lII %8§O%§b3| |

Fig. 5, in cross-sectional ITepresentation, illustrates
the use of the carrier head shown in Figs. 2a and 2B in a CMP
apparatus. Polishing pad 40 is affixed to a rotatable
Polishing platen 41. A means is provided to rotate the
Polishing platen 41 and polishing pad 40, as shown by arrow
42. The rotatable carrier head 43 holds semlconductor ‘
substrate 44 agalnst polishing pad 40. A retalnlng ring 55
holds semiconductor substrate 44 in place. A condltlonlng
ring 56 which surrounds retaining ring 55, has an- abraszve
surface 57, thereon. The condltlonlng ring 56 has:a width
between about 1/4 and 1 inch. The abrasive surface 57
comprises Polyurethane 1mpregnated with diamond partlcles
Alternately, the abrasive surface 57 may be a knurled metal
alloy surface. A pollshlng slurry comprlslng s::.llca or
alumina and polishing chemicals and H,0 at a pH between about
PH = 4.5 and pH = 11.5 is dispensed from reservoir 47 through
conduit 48 onto polishing pad 40. Polishing platen 41 and
pPolishing pad 40 are rdtated at a speed between about 15 and

80 i )
pm. Carrier head 43 1s rotated, as indicated by arrow




Fig. 5 .in cross-sectional representation, illustrates the use of the

carrier head shown in Figs. 2A and 2B in a CMP apparatus. Polishi ngﬂ Baﬂgy@%ﬂa
is affixed to a rotatable polishing platen 41. A nmeans is provided to

rotate the polishing platen 41 and polishing pad 40, as shown by arrow

42. The rotatable carrier head 43 hol ds-sem conductor substrate 44 agai nst
polishing pad 40. Aretaining ring 55 holdd sem conductor substrate 44 in

pl ace. Acon‘ltl?ti%)hialgSpeéahgbéﬁweMiﬂgo§gr19qu talning.,ring 55, has an
abrasive surface 57, thereon. The conditi oni n% §‘?n€‘!”£5 %&%e:, Bt 4ed

bet ween aboRrafsurand ds i ivodi cdtwd aby ash stih c ri ses
R LA %%l}n 1P LIS asi ve

pol yur et hane i nmpregnated with di anond particles.
surface 57 MdFHekhaackd Jrerad tlvélmtﬁuﬁl@%oﬁﬁﬁ!rlgs? %U{{y.
conpri sing si Iti ca or . alum na and polishing chem cal s a d1 ) a a"'T)H
bet ween abodt® “Hfi§™ PW G FPG RN B0 B di spensed from reservoir 47
t hrough conduit 48 onto polishing pad 40. Polishing platen 41 and
polishing pad 40 are rotated at a speed between about 15 and 80 rpm
ted, as indicated by arrow 0 3 NOV 2M 17 49, at a

Carrier head 43 iﬁ[g'-oé"’} RS ; : i er
speed bet ween about "18’afd 6F°FFmSentdongdl irepreseatatien ad liludtsaid
Bg N ?\rl1vg58It2tB:E\§%ieﬂ Rfie" QhALRRLe, S ! head Fﬁzs?ngﬁ gidr '%tBatiib Iae CMP
apparatus. Polishing Pad 40 is affixed to a rotafable
polishing platen 41. A means is provided té rotafe the
pPolishing platen 41 and polishing pad 40, as shown by arrow
42. The rotatable carrier head 43 holds semiconductor
substrate 44 against polishing pad 40. A retaining ring 55
holds semiconductor substrate 44 in place. The conditioningl
ring 66, which surrounds retaining ring 55, has‘anginner
diameter larger than the cuter diameter of the retaining ring
55, thus forming a gap 68 for slurry flow between ﬁhem
retaining ring 55 and the conditioning ring 66. The gap €8
has a width between about 1/16 and 3/1¢ inch. The
conditioning ring 66 has an abrasive surface 67, tgereon.
?#e conditioning ring 66 has a width between about 1/4 and 1
inch. The abrasive surféce'S? comprises polyurethaﬁe |
impregnated with diamond particles. Alternately, the
.abrasive surface 67 may be a knurled metal alloy surface, A
polishing-slurry comprising siljica or alumina and pblishing
chemicals and H,0 at a PE between about pH - 4.5 and pH =

11.5 is dispensed from reservoir 47 through conduit 48 onto

polishing pad 40. Polishing platen 41 and polishing pad 40




bet ween, about 200 and 500 psi. Fig. 6, in cross-sectional rep.resentajaoﬂﬁb
ill'ustrates the use of the carrier head shown in Figs. 3A and 3B i 2003
apparatus. Polishing pad 40 is affixed to a rotatable polishing platen 41.

A neans is provided to rotate the polishing platen 41 and polishing pad

40, as shown by arrow 42. The rotatable carrier; head 43 hol ds

sem conduct or substrate 44 agai nst poli s%ng pad 40. A retaining ring 55

hol ds sem conductor substrate 44 in place."The conditioning ring 66, which
surrounds rafQi FiPREtedngtss, sheedabetneen dbeaet 85 hakogh L—?ﬁf‘ t{iﬁr?%?r

di anet er ofhth égtai ning -ring 55, thus formng a gap 68 Tor slurry Tlow
bet ween t he'S7@tar nthigtetateds amdindicabediby carprgwr19g §6. aThgegar 68
has a w dt rbé)@‘gmggn about_1/16 and 3/16 inch. The conditioniing ring 66 has
an abrasive ST Attt 1 H2ranmh. 60 PR ondThe capmibi ed noréSstps, aasi dt h

bet ween abougildd I nhe The abrasive surface 67 conprises
pol yur et hane g mpr ecg% (Jaadr%/m&f hhs%‘i HEHurthe  Rtatmbis rmartier thead 43

abrasi ve sWidaed rdBit rl.ed metal, all surface. A .

pol i shing-slurry conpri sapﬁ'géél I :icgepelg]r-g ax:fltaﬁﬁ% %d“bd?‘?%"fﬁqu abgi2@f s and
H20 at a pHetBgepabout pH = 4.5 and pH = 11.5 is dispensed from
reservoir 47 through conduit 48 onto polishing pad 40. Polishing pl aten 41

and polishing pad 40 O 3: NQV 2003 18

While the invention has been particularly shown and

described with reference to the prefefred embodiments

thereof, it will be understood by those skilled in .the art
that various changes in form and details may be made without

departing from the spirit and scope of the invention.




are rotated at a speed between about .15 and 80 rpm Carrier head 43 D% V 200
rotated, as indicated by arrow 49, at: a speed between about 18 and 60 rp#p J
The applied pressure, as indicated hy arrow 50, between the rotatable
carrier head 43 and the rotatable paolishing platen 41 is between about 200
and 500 psi. Wiile the invention has :been particularly shown and descri bed
with reference to the preferred enbodinents thereof, it wll be understood
by those skilled in the art that various changes in formand details may be
made without departing fromthe spirit and scope of the invention. 0 3 Nov
2003 19 Cainms: 1. A carrier head for chem cal nechanical polishing
conprising: an assenbly connectable to a drive shaft to rotate with said
drive shaft; base to hold a substrate agai nst a polishing pad, r et ai ni ng
ring surrounding said base to hold said: substrate beneath said base; and
a condi tionifygring surrounding said retaining ring,, said conditioning

. . 1S . . . .

ring having an’inner dianeter |arger than the outer dianeter of said

retaining ring to forma gap having a w dth between about 1/16 and 3/16

inch for slurry caprdgr beedeéar sehenieahindaigpniioad andishidgconptisimnayg

ring, : , ‘ :
an assembly connectable to a drive shaft to rotate with
said drive shaft;

a base to hold a substrate;against a polishing pad;

a retaining ring surrounding said base to hold said
substrate beneath said base; and

a conditioning ring surrounding said retaining ring, said
conditioning ring having an inner diameter lérger than the
outer diameter of said retaining ring to form a gap:having
a width between about 1/16.and 3/16 inch for slurry:flow
between said retaining ring and said conditioning ring,
said conditioning ring having an abrasive surface
comprising polyurethane impregnated with diamond

particles or a knurled metal alloy surface thereon -

for the purpose of abrading said polishing pad.

2. The carrier head of claim 1,wherein said conditicning

ring has a width between about 1/4 and 1 inch.

3.The carrier head of claim 1,wherein said abrasive

surface on sald conditioning ring has a width between about




said conditioning ring having an abrasive surface conprising polyureﬂﬁbmmv 2003
inpregnated with dianond particles or a knurled netal alloy surface

t hereon for the purpose of abrading said polishing pad. 2. The carrier head
of claim1,wherein said conditioning ring has a width between about 1/4
and | inch. 3.The carrier head of clajyn 1, wherein said abrasive surface on
said conditioning ring has a width between about 20 1/4 and 1 inch. 4. A CW
met hod for sinultaneously polishing product:and conditioning the polishing
pad conprising the steps, of: providing said polishing pad affixed to a
rot at abl e polushhagipiaten; providing a rotatable carrier head to hold a
substrate against said polishing pad; providing a retaining ring
surrounding said rotatable carrier head to hold said substrate beneath
sai d rotatablLa cERrméehotetor pimyitdinegualeopdilisRDhGIpEddE-SUiROUNdi ng
said retaining ring,said conditioning ring having an inner dianmeter |arger
than the outenddtaskiey ©he S5b Ik S18imj Malkl coinpgibOnd Of R ast 43P Having a.

wi dt h between about 1/16 and 3/16 inch-for slurry flow between said

retaining rpRgyaathgabsia (M Ty Pad 1B xd docondbtiomng ring having
polishing platen;
providing a rotatable carrier head to hold a substrate

ra against said polishing pad;
providing a retaining ringlsurrounding said rotatable
carrier head to hold said substrate beneath said rotatable
carrier head;
providing a conditioning ring surrounding said retaining
ring,said conditioning ring having an inner diameter larger
than the outer diameter of said retaining ring to férm a
gap having a width between-about 1/16 and 3/16 inch for
slurry flow between said retaining ring and said
conditioning ring, said conditioning ring having an.
abrasive surface comprising polyurethane impregnated with
diamond particles or a knuﬁled metal alloy surface thereon
for the purpose of ébrading said polishing pad;
providing a means for holding éaid rotatable carrie; head
and said conditioning ring in juxtaposition relative to
sald rotatable polishing platen with an applied pressure

between the rotatable carrier head and the rotatable




abrasi ve surface conprising pol yurethane inpregnated with di.anond

particles or a knurled netal alloy surface thereon for the purpose &3 NOY 2003
abr adi ng sai d polishing pad; providih92§ means for holding said rotatable
carrier head and said conditioning ring in juxtaposition relative to said
rotat abl g Naldsid$ltaen with an applied pressure between the rotatable
carrier head and the rotatable 0 3 Nov 2003 21 pol i shi ng platen di spensi ng

2 2oL Shiialiying 950153 noL3a0Le oROL! 8D A- o PRCi PLOYI 100 8, 1 1!

means to ro arrier sard arning Ebwdl,ng a
second neagg to rotate said polishing platen 5 The nethod of claim

4, wher ei #24i d conditioning ring has a width between about 1/4 and 1 inch.
6- The met hod of claim4, wherein said abrasive surface on said conditioning
ring has PXONiiRdyé fd&itapeansite safate satgh carmipr haadbanst claim 4,
wherein said polishing slurry: conprises silica or alum na and pollshlng
cheni cal $3dAd riex@indngarphgbeanden about pH = 4.5 and pH = 11.5. B. The

met hod of claim4, wherein said rotatable polishing platen is rotated at a
speed bepweenddhgua sBcand fi@anpnto rotate said polishing platen.

5. The method of claim 4 ,wherein said conditioning ring

has a width between about 1/4 and 1 inch.
6.The method of claim 4,wherein said abrasive surface on
said conditioning ring has a width between about 1/4 and 1

inch.

7.The method of c¢laimé ', ,wherein said polishing slurry
comprises silica or alumina and polishing chemicals and H20

at a pH between about pH = 4.5 and pH = 11.5.

8.The method of claim 4, wherein said rotatable polishing

platen is rotated at a speed between about 15 and 80 rpm.

9. The method of claimé4, wherein 5a‘id rotatable carrier

head is rotated at a speed between about 18 and 60 rpm.

10. The method of claim 4-wﬁerein said applied pressure

_between the rotatable carrier head and the rotatable

- L

i




9. The nethod of claim4, wherein said rotatable carrier head is ro\thnéfg{
at a speed between about 18 and 60 rpm: 10. The nethod of clai m4. 0¥ 2003
said applied pressure between the rotatable carrier head and the rotatable

22 polishing platen is between about 200 Zhd 500 psi .

polishing platen is between about 200 and 500 psi.
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