POLI SHI NG PAD FOR ELECTROCHEM CAL- MECHANI CAL PCLI SHI NG
FI ELD OF THE | NVENTI ON [ 0001] This invention pertains
W 0008/0p3Rs shi ng pad for use in PCT/US2004/017493
el ectrochem cal - nechani cal polishi ng. BACKGROUND OF
THE | NVENTI ON [ 0002] Polishing processes are used in
t he manufacturing of microeldctronic devices to form

e e e R S
For exanple, the ma V#}ipg]’é{ I98hduct or devi ces

[Q@:Wé r al Tl};s 1nﬁmﬂov @sriaihscto fpolisinggad ¢dr vgain ebastrogiieni@b mechanical
polivighs, sel ective renoval or patternl ng of portions of
those | ayers, enQ et add|t| onal process
a ers above thggéc @M%:f ng substrate
21 or Modiskingrproossks @rcousedva the maﬂ'dfﬁ:tlmngmé afcrbély@foRicGRices to
fbﬂ@h%ﬁnfad@y MBniInd R4S WA Ers, fidkP €
0 1ebn éﬁmi@&!&f@s lg})é Jn%fmz%@t ﬁTer

on ctive layer
A R D
gepaply ipfolvdsshaafmatiopod variss proatss fdyers) gefeetivensinogdl of ptRming
o@horkibs d}ftﬁlfé@ §a§/ells @rdép(gﬁloﬁ lLapan ddlg rFaJ gﬁgrzésg‘ elfs %BoJel?ﬁe surface

t t
"gag‘r‘%ﬁlﬁ%n SBE I??ée %ﬂﬁ%ﬁ%ﬂ%@ﬁ%ﬂm&r( T@Aﬂoyesaiagenﬁ@@u
ipadudg) lam‘my ofexpmpledpsildtiay daysrsyduey @dide 18yt pasiutpe layers, and
18RRI Infdtal oSHER, éics I@lscégﬁéi‘gﬁ}t éle\éﬁ'alg ?ﬁﬂh @tte%&% tﬁ'éa&/?l{af &oéess

olishedt ari ze or su ql?
1?3‘*? Hgé‘BBeIE’PétﬁBf a“@é’%@@p’“é&ﬁd@f@fﬁ ke HI%% dasflagloy thggleppsitipn of
susequentlayeas t Rolishing pmne:ss&ssh«ﬂmtsrcbémmaldﬁebh@rﬁeal golgshing (FCHP”) are

uﬁjé?lstb bRk %k&@ésrlé}}% witkdR& '&éﬂo@ﬁed rﬁ_ﬁ%ﬁ] ! sgéi‘lea?é a c%%cl'i]l%cl Ve or

scene .qQr amascene proces
“Ef& g ‘Ha‘F’Haj ﬁﬁﬂ‘ﬂfﬂ% toplanagge @6&5@? ffg aﬁ@?mn@w@a& SI?I?és
[06§3h d&ivesw éniecpasimpbsesed in the aiathifectin® ofl @lidré@etroRic@evices due to
itd i&kent Ele@trlgeﬁﬁﬁd'pbﬁ‘fes u’?ec 'é{sl’ésgpcﬂ ‘ﬁ)ﬁg{neﬁ% eJr'dﬁLl cia ascene

deposi ted ov B ?'6 res,
PRSP ATy sl Eﬁe Syt v@Pufiaﬁére@é FONDEF subgilaly fe@iﬁt‘ﬁs Ina
dguasp@lmmcng;, 4 featuek: is Seffideddn pdieResis nasidl, b bairidr Ialjl& material is

SR80 dviOfle QIrfa@é‘sCtﬁ‘ﬁ% f%ﬁ@l%g @Qop%gﬁe %&%{t ! (}s/glf %l? éamerelayer

at mu
%ﬂ%‘?@b‘&f’i‘i‘ﬂ ‘“gﬁi SPERFeS oA 1 éenOélﬁm exgfss esupssen the
subsipgge surfase thhtihhist hgethdvyd (die, Hy@ﬁ)llsﬁlﬁg@ﬂ)efofbﬁsubﬁbhﬁérft foRessing.

[d@@i]we eftnd p:ﬁlog&’lrbq} Wk Esvﬁpﬂa&eéﬂagénﬁ@ g%{he %ackl? ﬁ”l L the éntz WE between

ner al g non- ana
i éf“gﬂe RYF Taferial prdyihe Retriey %xerﬂwgrallbyorrmnaﬁ oResmhahmpper can
bé¢ wetagrefl aicEregQaritibs ddrimed ba itk doarpliner inteth&d, i GnBuaive afd b@Rer
m‘éﬁﬂﬂg ed JrER f@n&o@@d fRSAd s%)ﬁra?e%uiﬁge at %}ffe n%ra 0L lﬁfé ?zﬁgteéult in

ﬂﬁgn r esul I N excess con
Wsﬁsgp ﬂ‘é?sm?’f@éﬁl eiBs TsHneds Tesiysy e s@atmtaelerface
Additdorallptad supstrdtheirBobsintatea ﬁdﬂeﬂ 861Pact &fpo Eﬁtﬂ@ depbRliingdn the

dél%'lrt}f AGEeLPRY %&%Q%ed%&&ﬂ %{i res I{S I;Iédlgl%eg{ ﬁoﬁpglr?rfl%\fagﬁges

eat ures here
S ‘ﬁ%@?ﬁ‘b‘i}‘éfacer QPR Of életSh@traiefSﬁ@cen Alloftifescaspects make

effeop@gmpw obéoppbrefran liststbsate Wi aad fitdlplaphrid RE &R substrate

sudaPesisuiakengld ective renoval of copper fromthe
ace and final planarity of the substrate

str e sur
[Oﬁéjﬁ*j 13}? the idesied conpenfrpmdhesubstrate surf}a/ce can be removed by

overpohshmg the substrate surface. However, overpolishing can result in topographical

defects, such as concavities or depressions in features (“dishing”) or excessive removal of



[0005] Al of the desired copper fromthe substrate
surface can be renoved by overpolishing the substrate

W@ osaes2s However, overpol i shing can result i nPCT/US2004/017493
t opogr aphi cal defects, such as concavities or
depressions in features ("dishing") or excessive
renoval ofdielectric materiab ("erosion"). The

hi.cal defects f
i R e R
farithen leaé to pE-ugdform eqmqvalyénoth@r prys.stich dsdhecbmdarayef Gig@esd

tHhamdge of | ow d| el ectric constant (lowk) materials
surfac

or enes .in,.the.subst
gL e PG I AR R Al RiPal b foong Gpmascenc
iz the pelstraty srdace glvetmmtp(ancéh@ orables with éeipalishingsefeloppes surfaces.
L@ﬁfﬁb@l@lesl@l@ @ehtetials] ﬁl@ﬂ a@éﬁ'ﬂﬂﬁ%op&ﬁé’ih&%fo&fd% Qfin 84r8%t S fBacture

u«ﬁ‘er ggnv%ﬁ oq?P% | llsﬂ% fl@\ﬁntj(?%ﬁ p@gﬁuirq%m%t ‘gﬁ&ﬂ? gg?(%]g ! n %letnmentally
@Fb§libsaﬁfé ppb‘!hl CBlhlﬂq @ad flevycedphation.i e ekanplatrelotive Btional

nfV kBt Betweth ﬁfe'sﬁﬂ%trﬁt@taﬁd b ﬁ(ﬂﬁhmggy&é‘@ﬂﬁdlﬁgﬁ\éﬁﬁp £dr&along the

t d f
TG oS00 BP TP BB %0 B i B ©
[Tk i din approadi immivjsozy pobishioglefdss motbstrafed O@ﬁ}])rlshrg copper and
lcﬂpﬁ rd‘ib?&'fhci HatBidl #itd ﬁolﬁﬁ tHeBpprgudRs ﬁ@é‘rﬁmb&ﬂm@ﬂ@ﬁ&hﬁﬁ&?

ow—kdelectrl erials i
TRl EERE) CBERE, ool otney b mistiiomral fiomie oy e savfics B
dtwbbmmgl disscivRyn whithfoncarently puiwhlngmlmhubmawfewrﬂatedmedl
niebIMical aﬁiﬂ&éﬁn&%ﬁ‘ﬁ;@@ i &)ﬁ@ﬂﬁﬁnﬁ caet 1%94@?6@ G electrochemical

dwojﬁt?%g%h%goam% NS ur i nlgf&%@ﬁ a(?a hl n t Febsu%stra%e srua age to
regenYe epduginee mmlpfr@ru esslssrate Fimacelime b smumadmg alectrolyte solution

oﬁgmpl Telohn® emb&hﬁ@ﬁtfo@ wﬁémysyaaal %t Bids & BhRY RS RSR @
trate.surfac enpve conductive

o RGP RRT Brer b RLR PR e hpTats SrRebA ditgate
suripext deabey sechss b gtlistrate oarrist head.yHowevegrilee @mtaothingstns bedn

oBRreM exhibi RMunt BB @ﬂst"i’i%ut'lo?l N eﬁ][lrén% gvé?XheasuBétfbge Qiface, F]vhlch

nduct i ve..cont.acfs | ectr.i . | catl on Wt
rSHE 18 ARRIRTE ?fP’FJ&&% nMﬁchamg%}a Prigh & Pfﬁjéﬁ’a?dt Ydhegitigring the
subgicdte sscomtasiUlith a edryedmnalipelishireaehd ahibpeveling rtheévaaotact
tHelBGwRAS I@@v@&ep Qéﬂeﬂﬁ&laf 19)11@?1‘11?% gdcfs o FeSicE AL Abw of electrolyte

ubsirate surface

‘ﬂmoeﬁo %ﬁﬂﬁ?@ 3 e Teteas; ASHIOB b B BORSUARE HYR B e Cipposed of
inaintareg roatetials thetrdao IlIItB'ﬂ%IdDWIﬂD tsiapplomtiorgofitive te tHestibsahe siface

atREACH n¥A- LRIt CRRYEHd QRS utleﬂh{)ﬁ.%ﬂﬂ ff&ﬁgthé thostrate surface.

vi din re ative nDtI n there
BBt i toHPF 57 g (2448 TBROEH T A —
ca@ldegive olaydrial eod sitbstoate swofatdéursug HCMR Tlie inbention psitvidas @ich a
pcﬁ‘ggan lp%] ai“}lle)ée at{dllﬁhe{? Q!i\l'aala%&g)f %qn\';gﬁﬁ?lp Gs %ﬁgﬁ 2 %ﬂtieo%ll inventive

nsu mat erl a % can | nter ]
feg WS ¥ | hechmpaspityomsihe descHpsion i e Bycatianprpkider Bisein
result in non- BRIEBSOMMARIORIPHE INVEMNIIONI on of

eri
BB S RSOy DS e i L LPARY o8, o e
cquyisinge firghegtofigrovesand alotion suskace é?mallm‘%ﬂrﬁ $6°Q plzgreoves,
whereihaloefidtset oftpradSbiPandTsaconid Betext icomespii Ointed@mnsdsatand are

oxﬁ’éﬁltéd%mm:iﬂ arJ Pﬁﬁsdﬁér?eﬁ % HI%E tﬁqm{e??l%%ld% ﬁ‘lOd of
|nve tion, d I Ona I nventi ve ures,
elggtiop %caalﬁlbeéh@mal P?lwmngﬁ@n%%%&%vsem ﬂéﬁpolhﬁﬂéng PAfent i on

provi ded herein. BRI EF SUWARY OF THE | NVENTI ON




[ 0009] The invention provides a polishing pad
conprising a body having a top surface conprising a
wo poosooses of grooves and a bottom surface conpCT/Bh10g4/617493
second set of grooves, wherein the first set of
grooves and second set of grooves are interconnected
and are oriented such that they are not aligned The

i nventlon furtBRfE lpra tﬁlﬁ,sﬂ -Egglﬁ{fA

bﬁ) I%;]#gm cal - ani cal oI I shi'ng conprl SI ng the
[ﬁ 13d8 % Fﬁf?@t%@a hegrossEssenplmengecive PR depicting a
mmmm df@ilifyentibihavin d t6p alrfabagn)am@r;émgraaﬁrbﬂ sét df¥inear
g%cgz%§ léfﬁﬁd MOH%FQ&G(? c\éﬁlp}‘ﬁl?%/ Qe%thf éelt 0 {If gorloovses kl%? that

|nvent|on ha
36%%?@. Mg Wihfspegt tastae figt o P?@afpveg,rvd@m the Intyrsentign of the first
dnd s¢coml sty bfapge ved gop dwesprith sy OBhndels (azcoq nd set of lin e ar

[%ﬁ?v ¥ I@lﬁ% id Mﬁ%ﬁﬁ&&%%&eﬂpﬁgng ap }sfllgg 5?%14 th? 1ntv ion

first, set
PIPEHIGHGS 1% GRRCSBERO P (P seslesecprdogtiefdineqrgronyey (16) that are
ociaatad 80 SwiftP@jpect 10 Gkelfjrstsbief gtddvies Wﬁizlﬁfnacﬁé‘fﬁiﬁ%ﬁﬂoﬂ STRhe first and
e I nventl on
S&"%Wrs?‘i?%%‘m? pRgRe bl pBAGo) 0° L0 £1%) “And a

0]
@Q—:l& nd et 2 B2 fragmentarygppvigwslepicdng  praishiag padoof teqineehtion
comphisings fise fet bOouirA ghddved (13PindAfse@n@QMRF cumélﬁb%s (1% that

) t secon
ake:ﬁg%&%g gtj p\?lﬂh mg : ecpﬁ) at%énf; ﬁ%{ se? (%d(%roov[a% %ﬁﬁelrﬁ%@n’t(’igﬁic o%ofs the first
aP stgrichictraf eragpeanredycerapineary ehgneelp@0).shi ng pad of the
[001BENt IFI@. B rmi‘algﬁlleﬂﬁrya;oﬂ héﬁtdelﬁeﬁngq polisii j cﬂff@l%/lﬁ%ntlon
C

c&%@snﬂ‘éjﬁﬁgﬁ? &fﬂguﬁf 8(2\{% fllﬁ'; f?lg V% 1r8?alabgr88‘<;é gl 6) that
At esplaced ‘Psh%dlisml@rtbaée&haéﬁth@qhamﬁer dhthstircahgooromdositibe
1mérs@t101® vEike ﬁst@hﬂC‘seﬁonﬁrsthBf gfoﬁd%él ﬁfb?h&s pADhry | dhAEHER] 2 | G
vi.ew.depl ctin ol
[&)fl hf he i n\?lgfr;{? ﬁ& tﬁ%’r PRYIRY dpt nlgftpogél}mg?adcqsf&ledﬁ 6
CofRRTEgs? firsbspt %ﬁiﬂle%if geayohd 2k etsechd edt o€ liear gypus (66, {nil6)
sdcbﬂdar;ﬁds}anﬁlelgsplz;aced by a distance that is haI f the
1 C|rcular ove er
| n?’mss e c(t‘T %%hls E &r RS %1119 13'&“?5 8%??8“32 8?’§pe(‘}f1"%¥1856\91€1§°“ng a
PRlisBtrg @ad opify irgreitionaring top(sadyce (|CHprifing figst bes oflinear
globag(E)taad ¥ bbdn Virgiee (e ?’b&ﬁ}irﬁﬂlg% s@&lnﬁ%@t' I UnPRG:Rbed (16) that
al ’12%)@1%& 96])6“2 gﬂggplegl Qg}eﬁrftﬁétsc{f R ?)'g%sgggere ?er 1n§rﬁ%gt\1/on of the first
nseseeandarty of sranves msodpqezxonn{amneﬁl (@), Bl the palishing pad further
uﬁﬁﬁg&ﬁﬁﬁ@ﬁﬁgum&ﬁkhq%byhCrOSS ZecﬁloEal perspect|¥e
d i shin of the_inventi avi ng

00 B PEAE e aoniss e o i p B 190 o fsdaiention
CoRIssPES ﬁrit’é)’t e e«'a gtf@lﬂf@&:(rlﬂ)sﬂmdfaawnd set)of tinwp iopiasg16) that are
015REANY° ﬁfﬁh ré%f)edt tdt"tﬁ@ﬁrsg 528, @%ox‘eg- B netdiRthe Fofs eér %Ian
CO%rﬁmerp% Cha elf.‘ &g) S§f° E‘E’&‘g{ﬁ Zféet s of groov es
[08}dducBK. |§r1$ #rEpgmasitan hopl view( @e@)ctmga golishéngrpall io§ thic irgyeiéuch
cﬁlqj’risiﬁgg REERY Jf HifSar %ﬁfé%@@ﬁ»ﬁn@ h g%::ag&tl ?er’g O Bdear %}BQ#Q]AI Itl'ﬁa are
g BRTRD I PR P et e Sl o e o
segpnsigois of grppyesanuease Sewondsidet thé pdlishimg padjtocth ether( 16)

[obi®t aFIG \?\;i}é zﬁéﬁ)é%dseﬁt%n\ﬂ Yidw B%F%?&:Eroé &E nIebl'ia?ﬁcaF}%hsﬁBg
ap%aral%s corhpnsmg aeporllls}tnnzg,(re pan of tl?e 1|n‘5]e tlon urther




conprises primary channels (20) and secondary channel s
(22). [0017] FIG 6 is a fragnentary top view

wale@sooisexy a pol i shing pad of the invention con@r/USiong017493
a first set of linear grooves (12) and a second set of
| i near grooves (16) that are oriented 90 wth respect
to the first set of grooves, gwherein the wi dths of the

Si do of -t ho BALALRER ﬁ?ﬁf@gﬁ@ﬂ e R
[0@19} crsdnveation ig ﬁg{:ct tewpolishing pad for use in electrochemical-
RdcB&ticaD FEIRAING Q‘FE'G‘MP hamhe %hsﬁfﬂh SdéHEprREPAB R ll'l§vnzi‘a top surface

sl ng.a hi.n ntlon
BB B PR e t@g@ﬁﬁ@%@&@]ﬂ e
seiifpce comprises a dirgh s¢tiof Bionyespad the botters surfage comprises a second set of
g@dy(ﬁ@i rTHé Hﬁi’ﬂaﬁ@ batBANRR oF %Jroop&l dre?ﬁ“e?&)nﬁec@w%e)slrab-f}h €he first and

Sur.tace

SRt S0 B R PRSP R O R Qe 2B it e
flowr dfglestrelyte agrosoand dhrotithethe bplysd teqoéistdugmadiand &0 @rofide st
nSim@h uﬁh!f&ﬁﬂt? of BRIt RSy R %Wfﬂoﬁ%ﬁofl@&l@ 6@ thSSotishing pad.

e Ves. irst and second_sets o
3806 T eodbssaf B Sttt Py S Foramigfhe
case-savtionad slwpe bf e o sl seandopts efigredvesicethcansisipedines ©.2.,
pBANH 1Rb) XY §Bsshstch)OcuRVVdifdes Y@g" Jﬂﬂ%rﬁﬁcoé’i’rc%fs) ovals squares,

I dt rou b
tj?&%%ﬁ@ﬁqﬂ%"%%guﬂc AR SPORP B R bR AR eyel shaneigdthe
it aditof gfogyes chh bavhe hmgm»fﬁ@remﬂf@nbm grosé-secignapdiaps bl thgsecond

sttt grdoPER2 Bl aciﬁi‘t%)ngﬂlg ¢Ye §nd3ﬁeoﬂ?ias¥ﬁ o@@%o%é'cﬁﬁlga{cﬁ comprise a
s- sect.iona

<SP BORi (1B Ra et FREe RS BiRiPrdle i apsotghe it
apd srovwksetsan groomessi compfes linera grooeesy Morp areditrhldy, Hotlntbe firskyhd

s&dof§ %?%Fgmove§wn¥ﬁ§e, cbhdi& b&entlafly 9f, or 9&@&?@1&'&:& grooves.

ova are rectan es, tri
[@ngﬁo 3@1@ fi %ﬂﬁ%%?rﬂiéﬁﬁs Shroptes pirtiontsf] suciy il dhey 2k o pligmed.
Ashargmglyf the lﬁ&t fnd stomsletts of gyovssheuld ast shisstantiallys@mempletely
o%rfafy%ﬁ@ RMotHer OThd ﬁl@t eﬁﬁ@@&m& &4l 6&?@3V6§§1@9ﬁ forithtea 3&%@9 th

|t|on first second sets
o s batbda By s IE@WB% Sl SORMIFRHATOfP GFLpY the sime plane
oflih pelishing pad.oss- secti onal groove shapes. Preferably,

[@22] eas{the Qi}ﬁcdﬁr drfdBeafibd (ﬁtthéaﬂgt zﬁlﬁ%&%ﬁd { of é?%ovgigétb%ﬁcﬁ at least

I hear rooves. re refera
i pargn (i %ag%mn%@i &t gra?‘%v%@r PP Vgl)ée tasotist apd second
s segroavad tonsisf of lmearcgncrwes thedfrstland sond)seoof@soovedH difiented
sﬁ@%@he{t iHeIne &8 nSLEH ee% dSkQ&\)C gfo}&‘; Ylﬁ? R ﬁrsﬂa{ﬂd%géo%g sad'G

at the are
SOANB Y i 6?‘3@‘ Y Sl35bRfi Z80qYst lsg%éé bren a}aleyofow 10 90°
raddivp ltethe kacond et bigrooves whmotieed bylfaeing iesdp artsbttemaortake (i.c.,

W@tﬁtaSIlngt)f Q%@?Xx?@ncﬁﬂﬁéflt&lthg %o n'd%gftﬁﬁi sﬁrﬂ @t 'Pf@feltaﬁl fﬂ% %rsft set of

t
£ IR BB hdo ggm'srép%éﬁ@ U Shbio i wtof
gpatks. S0g22poliFhiag pat isidepittad indFIGENT AtidIB.0Thd fotishing sdd has a top

sﬁPaQe ?1?9 Q&thﬁg‘fgsa ﬁr)f‘%t Bf %%Y@o%eggf)qﬁ(A% b%lét?_.\ln%aﬁ&ce FAT) %%@)\Bﬁﬁg a
e

e an er rooves
squ,éd gt P’gsff’fé'ﬁa (Lop¥serin the firgh et of gragess (Eees @tat%lfbw angagle of
9¢frrehatiesto thdwecdrndrsst of grudves(d 6y AVheal the fifst SHdaOsEE sétk 8f grooves are

cﬁ}%d\?\%ﬁ)@\%s %ﬁkp enﬁtse{?gg ]gété Hj‘fﬁo%? gllgﬁe? %Jg}agr"él Ol‘lgllt?é fa dgf‘ferent

eco
dizgoloRsy | @h?’@&lp;lm firstaet of geoovgsrcan be eatatet bpoagles 160 180°
rotated by an angle of 10 to 90



relative to the second set of grooves when vi ewed by
facing the top or bottomsurface (i.e., with a line of

WG e@hoogses pendi cul ar to the top and bottom surPEDE$2004/017493
Preferably, the first set of grooves is rotated by an
angle of 45 to 90 (e.g., 60 to 90) relative to the
second set of grooves. Such @& polishing pad is

dep elat{v'g‘tc‘;jl hga selc%nd ;J- Sf Jn;eg hS p%%sﬁllq pa%
FopE f

cemm)tsn@@mﬁrat agb@ﬂ comeé arq‘oa@se(l tha)t ls:@rﬁﬁﬁdq 455| rﬂjatafe §@3@ manck@t of
C@ﬁ@g@g@ﬁg 16) I6depicedasn BiG 2t he flrst set of grooves (12)
55 Bl Dbolatonh oo ) LB S
cgqsowb@labiﬂ@p@ off qjrsles (valgasggares, m@tamglps for mglge élwrﬁyoogféa ean be

ogént@d QEN a5t Ak GteEabl groafee laateeiny Qfdplabeddidnh fe88dond set of
irection exa

oove aat Sélga]:g Fglgtﬁnce engnp%Othfe Igéc?_)tg% gtof grfoo%r %g Vlgeodlquaced
ﬁpart}le fiest set pf/goms bh & dee@@mfhafsei%br @p@dv &520%9¢ moze, or 40% or
j}'& e %tdﬁ@@b&ﬂ%rthﬁfﬂﬁn@fyfdtxés%f B difdusl i ¥REs. %@&Mﬁﬁfely,
rela o
et B msyencop B Foh e i Rele e sl G R 565 330 s
reliivefto the secand S% etgmavese K. 3fdepicts@pelishingrad comprisinga first set of
cﬂélﬂé}\gﬁﬁ)vgﬁ(\l Qﬁﬁdtal'k%ccﬁlﬁ@&%fﬁﬁ&ﬂdr%f @vesﬁ("l‘@ﬁ@rh%mothé £its€6f circular
or 1 an
SRR PP S e RePRT Bt bt EpSTlpy 3islites Fals ST e
distanes etwsen diesppeaefagmiregmnof the iseddmdizweresof grooves by
[Go2a}i t gk gro@{fe%tc@ﬁ] ﬁﬁfe aﬁ? Eulﬁﬁfé RRE, Th@%lc?l%qg{@cﬁ 810094 within the
ooves can | S C S S
oy S0 Enclihe Seitat By D56t (AP Hibiiny B afloy & i S ve
0drmz(6/2 gm.nBheegroefe Wikt ceih sar3 from gn@tme@oropmosqsﬁﬂ@tsngface of
i RAsHHg ﬁalae Tho He¥dd lé@the%@lfﬁyﬁﬁ the'%r&t%étr@tg{do%s\’ls d&ﬁlﬁd as the

first set can
g pgoYB G, YFIgy Heayatec i haydyte FRoRpR fifooves s
dsfaednsiths e¢cond gpovowaith. FHeGrstand egoput goevepuillths bimle thashme or
dERmii sing a first set of circular grooves (12) and a

nd_set of ci I the fi
BREE™ 238 el B 8B TRl P R T D B i e
fiodt orsecondl groovg setear be thy samelosiitieres. Thasverage 50Hetdnpths for the

ikt §ét f %I%O‘Qa@tlé/%e& DEhanRe f)vesdéfmiegﬁﬂllé?fy fhBGverage of the depths
i ndi vi OOVGS C

r ooves.. a
far b s 66 QeFpoverpis ¢ é&%ﬁf?‘ﬁ ﬂ‘FS?CO BROY it ﬁaetfﬁ%tﬁn frgond
gfdorvs eptirs csnab@ﬁnel sgnoaviffgeit. Earexbmplehibe fisargroove depth can be
lﬂgefrftlﬁﬁ@ﬁbtsecom%lr&ﬁle |d¥ th, o %egs(a&ﬁm chg Hfﬁ)th:alnl bed e HdH e first
e groove R dt h can vary rom groove to
gﬁP&%@%H%cross the surface of the polishing pad. The
[@026} ag&hefuny hEthwifidt il fecondtgnepve idersh gived the fotglreomwe depts. In

og@éﬂlﬂﬁﬂné}ﬁ thd B tal | er B0V € ﬂgl g)tedgo re%eﬂhhﬁfﬂe%ot?ﬁtgglgless of the
@eﬁ %ad §§ ﬂh?éotvétg gwabﬁle tQRi Sytipee terﬁ*@tbeﬁ?lgg 478 of

pskishmggpadjc @ove(ampdh, lie fostprdoee ti¢pgh smivecand gtidve demhtan each be
% @%@nc 2;91? th r’d‘ﬁ é'llmﬁ\glﬁngﬁ% 4 ehﬁﬁlz&y,%@ﬁﬁt gr&\% depth
TOOVG

or eac |rst I.seco
% Qanote e bR REMEREnS G506 Qi arek ol e tipkasss gpeishing

pﬁxi whlﬂtethd sxobibgrbove depih if 45% br ket (egf, 4g%camhs$ or 35% et iaa®af the

t bR e S isteARUe rf SRR enthdHi @r{t t}{e towgroﬁvgﬁ is Yss than
b el s §

e second set o ooves IS ]
lteﬁetalst@e%was @%wélsaegwﬂ Fﬂ’ié’“f“i‘ﬁ% 4A! geewer3s %904) or
dept hs can be the sane or different. For exanple, the
first groove depth can be



| arger than the second groove depth, or the second

groove depth can be larger than the first groove
wa@lews005pD026] The sum of the first and secondPQr/os20e4/017493

depth gives the total groove depth. In one enbodi nent,

the total groove depth is equal to or greater than the

total thickness of the polisbing pad (i.e., the total

n?tiqg' o? Q?e% 05/059 mglrg,) '}OQ orsrhjtgrfa %%%P‘% or %ﬁ?e)?)?{htqupalstﬂ{c{q%%g oigtfle

or “exa
Pﬁbiﬂlmmﬁd second groove depth can each be equal to one
(07 t Ireefbiablgkine sotal @fook Qe;ﬁl@isleQLlﬂil Ror[p@shter than the total thickness of

thag to 1rs nlaélé gé{ie l\%]aqyttﬁe total %r%%vgéepggg/e%uapgo%r %%ate? \%ﬂ% %1 OiRitkness of

ﬂmoélﬁ}neegadofhe e agbmcgrm Kt5 o axpovsiWil be Fuereameeted By pravay
cHAPER tHabaré 5%&1ﬂﬁd bfﬁéﬁd{cﬁlafﬂtott%e’lﬁf/mﬂ{ bdt@ﬁﬁsur@dses %%%hsmng pad.
| CKNes 0] e

’Ilhe gir%en?lo%s ngfo}%laets%lﬁ?aryt %nnte P15 de I'ng %1 S of thei ﬁrst and second
grwaﬁ sqth elhegrizary maokﬁiedbwmﬂeotmbﬂede rﬂpwhlﬁgglp@@l boq'lamf the
pﬁﬁﬁﬁi’@ d. Bhvh ﬁrﬂﬁaﬁﬂ' cl&hﬂ&yéoﬂﬁ%ﬁbwﬁﬂﬁ Fies. 90%a Bl 2ane 3( or

G, “SEh iy 1 o e B borBhin e, e

thpit etnemab‘hglmels laee nod famed ppamazoqyéstdi thegor apsefottom syrface of the
GIisﬂiﬁ{gq{adttH@ﬂrsi £ b&ndlsett Bf K&@§ Sar¥e ihiBRoRRAea Biy @&oﬁ&dfy

Pt %v%g@%e&@ng i ugh ksl B0 SlBhe pag L

theeps ey glenselsaﬁhegﬂewdels' chatinels lgetendfrem disrioe erfade toythe bottom
SIHFACERY the %Bl‘"i’dl‘lﬁ%' pad biBire BFint& ﬁeﬁféh&i@ul@ﬁtb I@lﬁl@ﬂ) gt EHttohlosurfaces

Th s e pRels (TR AP oG onsl s ReRe L0 gy OVl
squneesyiiridegies, dibmphds, andrth@ likg) dndayonitblr dovesigrt e digmeter of the

s%z{?ga@% szhagaﬁay B8l a8y Elﬁ%@ldﬁﬁ'ﬁe’f& | vsreexa@pitel tﬁwaiaﬁ{eeu ehnb he
an .
sqEpaay, i B e e B o i BtSa) o R s OP sy
chaymels. Gheossoenddeyphhnriets che beplatrdnt atysuitdieapositiinakivesie of
Bﬁlﬁn@gaﬂ Si%rraalﬁﬁl@ thé bk‘é?nc%ah RadhafMelsBah Ye ﬁitﬂt@é'&ir\ﬁllﬂﬁn f@%ﬁ)oﬁ@ br
\ 0 e a 0 sSur ce ,of
oPRUEBER PBRTSHG S RAeEh BoPI P R REE A g7 Bf &opdan chanmels
wght dcme@‘» at least meparh ve thedypeed s@uirigy being peltthing. dhahislohg padoof the
11{\@&'1311' c‘bﬁfpﬁs&é QWrRet b Ero@be%‘ﬁl) 0 b &ndtsBr &‘légttbvta@ﬁ 6), and a plurality

o B haiels O B st Tt i g ggond et

osgwbﬁmes¢mumﬁbn553Vbn1surface of the polishing pad and
WZ@%{ 02 '(ﬁ"%tn%ge @&roﬁ%ﬂg gl?alﬂhcgg %Jn%g u@&g%ﬁ@mﬁiﬂgn&%ft}g%?ln?a

R Bt e SR oA BT i ClbooRd i B i cBobee
htwar aroglméxavnig angaigsoova rddpth hqnall toloe preated than yheShJICklwlsdi of the

ag gllicthgfki;aff g@fﬁ%?ﬁerf (ﬁ{ter%}ﬁlecct&f @ﬁ‘aﬁ‘llﬂglﬁlevt?hee?@ﬂ the
S?tﬁ%fagg% oy Eirér"i?‘e?,lﬁ Wﬁgﬁﬁalb%ﬁg Shzﬁ%aq’n%‘*é Slig ﬁ?l?tfaé‘i’fe‘ﬁrt
pfefaredtphBshihiggrmd ttempiding dﬂ‘&p [surlfm(MJ) chrapuisidgsa firfhset of grooves (12)
anf¥ Q&Q)ﬁf éﬁrﬁ%@g 2 (%o?néﬁﬁﬁﬁ @9& gf Qx{)o@é&(l 6‘5 Udvﬁeﬁ'gh @he 1ntersect10n

sition, ac
obBe Sriany, SOk e B lﬁﬁ%eaaaw{%mﬁs 3286556@8 pgfihing pad
flﬂ't]tGchhQ)rxsés aplgibo\od s¢oendpry clbanabe(eﬂ) grooves). The
HOper ety 4 1s]ﬁ§§1?a'a%§ Y piEh ISR sblos (ERRARizeHow of

st in part, at e n
thssicca iy rghroneh e Pglulﬁhﬁ’@ pag(deafeXm@ea. thruaid V%‘ng SAbb W gr
a first set of grooves (12), a second set of grooves
(16), and a plurality




of secondary channels (22) that are positioned at the

intersection of the first and second set of grooves is
walepsoomses in FIG 4. [0029] O course, secondaP@TI/US2004/017493

channel s can be used in conmbination with primary

channels. In a preferred enbodi nent, both the first

and second sets of grooves conprise I|near grooves

n{l]oa;lv 28 k ) grgngor tgy)c\)/remc%? Ry ﬁven%@J oo morfc%)iI 1c h¥ ﬁhet xbo%] volume

e oo keingriad il bt B8 aB e g U py 18R ARREplme of the
p\ohﬂﬁ@ padﬁshﬁac&eips)yqﬁe ﬁ@mmeécoad SetHEA gewvesi tﬁdbrfrﬂirﬁhlﬂl’becondary

cﬁa eIe and anypvcad c]z_)acesq'5 r%oresg Wﬁgmetﬁe 15191(1)%]%3,% I:I‘Iele V01d

Su I‘
Valumer0§ thesYetd sphceg demetbe bm)of ﬁmoashmanaé mns graater t{lamyqual to,

o€ REPthhShe Foid vsmnﬁ‘ t}&egtrodazés qfr@i@iéﬁ@ thé @bdy &m& ﬁélﬁhin@ Qad
intersection OOV

BRI sof pyfdustive e RO Mredihe e R
egireliér conprises a plurality of secondary channels

[6033) [PQ&'@LQi)ly Das hﬁrﬁmrymdﬂﬁ Sepi@) lh & Biidh@iBAGL 1hd Firdd ahd &Bond sets

| ect rol yt
o G BT o oA O BRI RGBSt & e
yv@idmﬁereems loéthg pobishingmad. The dow obdedtiolyteribrangh VI@%Obifhmg pad
oD Eaid by QR Acflon MH@ﬂohsﬂ_Mg gé‘@ddrmg b IBiNEOIFdr &ehw@ a

I
oplout pcfide bt B bt o Rine AR b et o
shyyry uhder fiicressedadoavnéarooprassurstos thefpolshanmites];, Thhpuppingastion will
cARE th%me)étr& rﬂi‘t%{é@ th@BSilsﬁﬁ‘lg pX@todvaﬁpﬁ&ﬁ&cﬁl'l Ha functlon of

i 3pdnabirer b e porRBink pbd e Eael) el %’aﬁatse%fﬁre 2 e,

widthi dshihnendpaignietion Gigheyfinsbandsedohd sets efqgredves oan bsropkimgzsd to
n{alilﬁl'ﬁzé AR r¥Rinshc¥ YithEe RimpitteactbPOMBSpol BhBE %ﬁ}?&li’itﬂs THe®low of

o stplrtionB toe S hele @ of36 OB B ofeseSe or B ¥ifbies in

tltereém;srpkytet g ged wbblestantcomptisg a@ma}abmm endprieferablsheomprise air.
[dusaper In Yhelinhbodfdk, the V%ﬁﬁl Abjoe B bORe Elfoo{'é@eaﬁ(d' Heﬁée tBE6blume

.Secon ets of optim ze
BRERDTT T s SRS (e s o7 LEBR Ao tq e ot
(31g., eppdsite) side elCthe polshing padh el Iﬁoﬁ degh¢ts g pplisting Pad of thipgndodiment

h&¥ifES iRt 3k 6f ltntéﬁpé%g@veg Ql‘Ri 4 é@bl{ﬂ%epﬁqm@ﬁrgr&ﬁle@{ 198 thabite
ool Ll e eaectds dirghe 5089 P UTS pPALHR TR dthe st and

setosdsdis o geantveinyieasedom o1g sjieloif ﬁielpngslmgbaﬂheﬂle giee tisrsby
pldaBeifd 5%6% VJI@mé bidfed:, l&‘ﬂﬁfshlhg FLERIREY JARPMAUR EFB

ssure. o [1.shin The actlon
R Srsa ey G o e Y pPBY Ry BBEHS oné or more
ppobs hocally prdie theelsctpbtd ado thalsinfaca sf the frolidingpadoiWhen
efea@owte&s%a %uo%e@e%qmefa rsg% Hiahd Sibishidle Bécﬂha(vﬁiggnanede@acuolyte

.S e C ar rier.,
"%m&l% ﬁeé’?fflg% Pﬁfﬁ?e Bfihins Prd pd| ConrfeodBr o OgB’F§168‘F lyte'and force
thyreixotrelyteda flotyento pthientegiods dithenpolishing pad hiferecesiog dregelishing

pdd. t tﬁeha%séﬂdéf%&gh ?&i ﬂeﬁ&ia&fe hi8e ﬁlr %thhé Hih9 ingm%r fitoigh a small

reg]cgldfflﬂ%%og‘f shing pady T Eét %&@%@i@ﬁ é@weh@s%@g |Pﬁ1as ing

padis irep@ Gt olaghieving tnéfogaiy bfﬂmbttms;e remnvado nprise any
[(ﬁBB]t abl’[‘ﬁe g%? al?d']éécﬁ{desgtg g?ngo daﬁl%leﬂ' ITPe Lxﬁggosgf] thé oove can

Lone enb e W gr.oo
be, py ﬁl}gﬂﬂ%m} Q;&Xgﬁ%le ggr%gqvpﬁn%? cagnhe 7, r,&gv,e?é or 30°re atlve to
gradual 'y di m ni shes from one side of the pol i shi ng

pad to the other

!




(e.g., opposite) side of the polishing pad. FIG 6
depicts a polishing pad of this enbodi nent having a

wo poosooises of |inear grooves (12) and a secondPGEUSN4/017493
| i near grooves (16) that are oriented 90 wth respect
to the first set of grooves, wherein the widths of the
first and second sets of grogves i ncrease from one

I'ge p %}w%ff t}}erfoéh o' | 8 3@? Qn es }ahgqgst angl %COIIICF s ok%ﬁr 5es 0des1rably

arﬁeswln@afetggfsla@mésﬁ@ flgw dsodieecte ﬂﬁw@m&tthemphs@n@aﬂ gPaeﬂe@bIYythe

Rl ahd SBbRI defd ot OEMMJ ﬁtetaﬁ kbﬁich@ﬁﬁpfht@ Rectahnels (if
e.electr

ARG g SW@ “ﬁ@hﬁ oAb BB RE W SR pLg 2 bend

thap eeuld got famestoehflosdofi efecroliter egi on of the pol i shing pad

[GIBH] Ng THEBbAYEST R ]Iﬁﬂ'i%ﬁlﬁé ?&cﬁ;f@l@eqﬁ%nwn cénh;%n‘@ﬁ& &1y seftatidhe

oBferia? h%w?ffﬁy Sotheyts oE B pRlsvEleatd FupyRes €holPesepin, Brefersbly:
thet fedsimer eqginoip selestedt frran helgravpicnypistiag obhbfmraplasiid ¢lastiemaerhe

tl&@lhb}ﬁib‘tlﬁ?o]@ﬁl‘éthah& thBien B RSENSRy I finS Yol cRAEn &S bty ARfIRlcohols,

onty flon th [ r
B Ty M IR L AT
pelyetbylensitgremhttalases, pdiyioudss, nolerguafi¢ss polyayyloesd, pdyacrylates,
pbWeh@nf)olgﬁetﬁ Hieﬁl\ébr?ﬁtéd onEQl&ﬂbfs)fhe@éof%@?ﬁ&tﬁffe% thereof. More

The co sets of grooves
PO S A ROR R E R DG BIE ERn be’ any
(6035} ab [B@czalﬁgbfethe highly exeovpd eatirh of the polishingrpgll end zncoinpanying
h?gﬁ voﬁlowohﬂ&e tlfértyp%Q)f 'b@llyﬁkf I\éﬁntaﬁﬁ El?ysfébﬁﬁ e?ﬁestolﬂ ﬁmt polymer resin

snin

lmaP%a&@ggﬂa@w%}l?ﬁ%ﬁ@%%t&W 5 e pRlshRiRefls h beg of the
pblishwgiped dimr et sotid triateialg h oletedtdell npatdriak ok mgogsackell material. The

dé’grsé glaaleYor ptnla@n;f ﬂ)rﬁéht lﬁraﬁie SRR el d@ﬁelﬁr é%@éé@ﬁn?@ﬁ( &n the

ppasite a that the primary channels

é?g 13“‘"%IE‘§ héﬁffdend strai ght through the body of
[Q(l?ré] polln simegnipdonentsithe badhefithdyelishiag bathid conwattico Wsduch, the
b@&}I of{ﬂ% ﬁ&ﬁﬁlﬁ% fd dah QMYnﬁlflseeal c%ﬁ&JcH{fé/ﬁcﬁymérQ)Q 34bncbiudBoYolymer

0 on can Co rs
oS Dniie i FEmERs o ey (Bt Bt dhe conductng
pplgnesdanrbg amashﬂabiﬁ'pon@@@g@omwn@he capgigiive Bleakests alol hg any
Sﬁlﬁglel%%r F()leéﬂaﬁ‘lplesth% %blﬁﬁ&% eflén%}stcgﬁ c&{sﬁypf partlcles fibers,

consi stin her nD tIC ners, er no iIC
w6t fﬂﬁsef’h%ﬁ% that 31g FYHB‘%’I §HeFSE Lkgg?‘gﬁl?er%"tlymer redin. Othe
coolytitaekmeatsesy couprise amysuithde haldsctiveyhaers)] inelud sigearboi,c
c&ﬁ&gpﬁfe%etﬁé arh Qmﬁpl eﬁ%ﬁ%ﬁﬁ HiBESoated c%ppgr and aluminum, and

i Frarates opipmiassrddne aca}sé%é?eéﬁgééméa%é@%@ig
thtyﬁqipycmesi)pblmahgfmﬁb 2p02/01 19286 yllat es, copol yners

dOB?r €0Mrye ﬁ&ﬂ/ dﬂﬁgﬂ&lﬁﬁ %}Eagi caf? Eom}g\@% ?\iv@ Elre&elts{] Z’g 1§111ngt ﬁbﬁ layers.

mey I resinis_ at l'astic E“)’/ ne I esin,
FPWS’E‘?}’ epibe S et 9f ropwes magwp gorsping, wHhip a5t golishingpad layer
wihil¢ thehedogd padf groovea dcavmpatey iwithind gbondqiotishind paddayer.h®he
dffﬁéfk% nthSHl{ﬂg Yl ér?édnrha%]glﬂgf%t?‘éh%ﬂﬁcapéﬂﬁﬁkgléaq%ro%tertiteg]altn some

rre Ve |npor ant mal nt aj

cighgdimeny. IH%YelgfrquH;ab@ﬁ thitr{ae {5t polinhipgpasidayer %ﬁ barggjffjanghe second
polishingehd Biyem Jhp athltipdnpdddayzrssah ibel joimddasdedier using adhesives or
tlﬁ&%ﬁ%lcﬁ %J)r Jmigsdal, or an open-cell material. The

edgree and type o por05|ty present in the polishing

pad will depend, at |least in part, on the type of
substrate being polished. [0036] In sonme enbodi nents,

the body of the polishing pad is conductive. As such,

t he




body of the polishing pad can conprise a conductive

pol ymer or a nonconductive pol yner conprising
w@eondetseye el ements that are enbedded or for medI/US2004/017493

therein. The conducting pol yner can be any suitable

conducting polynmer. The conductive el enents can be any

suitabl e el enents. For exanpbe, the conductive

t t
0TS e SRR R G BRGLe Fuy d pEE R iR e peihine
subséraisdly JHEMP 1 Bl methqth@rmmhiétpwedleg anBEMS apperatus comprising a
poRAMd 1?&@ o@fh\é 1§¢éhﬁ&p i® &ﬂﬂ 4 butRtrdt®Eoe! p’éhsﬁeﬁc i upying the

o R lﬁmﬁl‘f@%?ﬁsmﬁn‘%f’viﬁ%pl?ngd‘av b Ptochenica

pBicatigl tes swfacs of thabibstrage rdd 6 meyingdhd pilishige padirekitizertorthe
ssEafdes LirhRafe bd’l‘)st%tpsandqﬁér dﬁ@lp{hb Q&Hsﬁ% ?H@Elb&ﬁfch&ﬁcal

b B tsqmplda b g E e vy e P Gl dmgtine

optizmpbhcativhe f | rst set of grooves nmmy be contai ned

[Wi?h' P ﬁefE(ﬁ\@P a]ﬁﬁ{a"clfsrbhﬁ‘ge utANEECNIP dpBarkilE iSRG %@ @hich are
Se 0

r MAthIn a sec 0|IS
B8 P 2h? ficay e PR arhh Fpristt @@%I.Pgsta@aﬁ Al gerricr
aghiefnblyr it Em&n;tmin raefdrablyyesmpades pn olperdlyte shaniber, sigathode, an
aﬁ%@?%%e?%gﬁc% elehﬁocﬁaﬁ/ séﬂﬁ glﬁéafé? %e?nbtrﬁft%%egfd;be gfgbﬁ'ﬁé pad of the
B ABaG i BT, B b BLn S i Lehoss s EOMP
sjatiom €Thet cathotihS2) prsfemdplyaid disposed st the b«tttmquhe @Mtdﬂ)ﬂg clamber
(@Staﬁ&'%' %ﬁle[rsg@ 3Bthe Jl'é@cro@ﬁle t@E' ’f‘l% zﬂf&l&'e @afn b%'&ecoh&ﬁéﬁ{?é &191[‘(34) upon
b g Elusgﬁggg t z%) t o ISF q% rate
“81% esip? PotfslingRedhafdhe Bvpion £0)( ptergptikehy iy gng %eﬁ?p
capjuatiat podisloogpad o ithegnesngion. | Bivicathofachndhve dny suitatéeshiapnand
rhén)smﬂra%w &Qn is8 Q@}%u‘it%l@ eltearoqg ﬁﬁ%rﬂaﬁ hﬁ&i’lcaﬁ% 'thé cathode isa
par at us ﬁﬁ %g el ectro %F@ IK
IR RO 8 CO‘PPWH%I%‘ES‘F‘S?F theh thap therdepesifedmaterial that is to
bpodnsived &y amcmh@dlssuhnhameF @fexdrhyge, Shibstlrode egn @ngprise platinum,
H@) gﬂmjii A, Ld §1INeP gtur%@% aﬁlh "ﬁ{e' Hk@ i’#:lfésr!ﬂﬁ%l %H&p oAk @oﬁlﬁ*lses

strat’e ereb he supstrat

pﬁﬂﬁ@méi dbe rebesnshrestodsstBisen acrmnqﬁaﬂnsf Yigpricee 6‘136?{@?3“
dsmiablyrm&emsachwhhnftheméﬂ:trolyt&(&h) be varied over tine,

[G{ﬁﬁ nd 'A]&nﬁg)nﬁ{x]% f@%rﬁlﬂ'ﬁ{e'( %CI\/%QL di Q%e@%een the anodlc disk

par atus. ¢ any sul ta appar at us
(e ihs catnedrdan: Thevra- Rermeabyppmbipng h aslaﬂ?er sthiows for
tidpedagd ofscle@aniytd ne sxduleEGhPasigetdf @Ills:hlﬂ@ debriguind adr bubbles (e.g.,

RS S SO B S
Pgisel Péﬂféﬂ rape dehgleysdrhheximee et e o ANEMETs| i shi ng
[goid] of Tthb elettnol@titiallp BondAstive Hmid(i.e Nelbdifalytd), typibalyadnipiisds a

| ' .
li 1§E:5[xgley r%l%% St 1211{)126:%2%?}5&%%51 gﬂ%shggﬁ CF[QP!E eﬁ-‘bt%ta'ng rs]ulta}p;ae
selyent é%@iefeaq @naﬁla%wer( 0y watkEl The lagirebiscsltinn beany suitable
elebeslite Ghly el cad Bg preddie inhOHGuid ediridien anycauitable binsentd Tgfcally,

tlie%éictrﬂ&?e@er nal%lg cﬁPJuFfPﬁc B9 gg&bﬂ&lé’a@% gércﬁlﬁ‘lgc wer %? hideBP acid.

SpibleHeqighpinsnlty fncwi@ thom/%eﬂﬁcreé fromthe Sroup ﬁ@nf@‘ﬂe&ﬁ lmﬁw

selifite, Bividrogdil chloride Iy davgen posplasd, potassmtiplaphats) BRd ¢abebigiiyns
a

tI?e%o% Plle?era% ﬁglﬁ)ﬁ e%%f’% salt d%lo‘tas;r YR p%g’%?thte tTH% e18&¥<1"1‘§%9 ?zHl also

a non
CP‘HBWetaH@SWW‘b @orﬁ}g@rgplp aptaqswm hydgoxtl(@p The electrolyte desuably




be renoved by anodi c di ssolution. For exanple, the
cat hode can conprise plati num copper, alum num gold,

W@ 2008000523 ungst en, and the like. Preferably, tPer/US2004/017493
cat hode conprises platinum The reference el ectrode
(44) can conprise any suitable electrode material and
desirably is disposed wthini@he electrolyte (42)

AP\ EOSAT 38
@E? ytegga haverany seitablesl- elypically Prielyie lﬁ?éraé’}%‘sz?etOtlhéQ g.3
tall 0,84 td 0). t he passage of el ectrol yte but excludes the

f
[ﬁ@%? gg 21;11% el%%bfg?e)mppgna?ﬁ 2{)/118 I‘IS%Q rr%érléet %%c%sea%d éell 1rflg additives.
s 1abrpive gan boraay spitableyabrasine a@é pan hesselopiad fremtherionm eonlsgtmg of
stlicg) G Bink rmlboﬁiﬁi\titd’i@ gerRfafi, Maghsiffcea, bd &&ﬂblﬂéﬂbﬁ@ﬂl‘éreof The

ﬁ ‘3}% &Eﬁfr %E J:at%%te dﬁ(ﬁll lt}}/e lgl(lzc?u(%dc%ﬁél un‘go} I’I'OSIO 1nh1b1’tors film-

ﬁé carrier and
fommng peeftsy %“@Pfé’étﬁ’raéﬂ W@blgaéloﬂ%thefw% liquid carrier can
[o@13Rny "ﬂiélﬁoﬁéﬂl@ mdloy &ﬁtln\%ﬁﬁ’orﬁﬁ &flﬁbﬁkﬂn}’us@ (im@fnleﬁl@& of polishing

M&?@DF 9f sub Y ? § ¢ Y Wa er de suéstraé t %tgrsfeg Oé‘ re]:{(am}?,]e %ﬁée/pohshmg
Pedsasnde @éﬁdrtp éﬁllshrﬁulzﬁfrytesmphlémg @emmuﬁvragerslqymal dlags subigates,

nn@eY bﬂhgiﬂ disB§) |rﬂetd1§5(e 966le dtad| thabinkic Rl ilnt&tlﬁﬁd@ ARl fic

b ey ool ful i AL i s i

e@@@@-@w@hﬁmsqakwﬁgis Mh@ﬂd;se@mn@wmrataéers Higlfr asejesion displays, and
ofiel Bidrél@ectloid rsﬁlgaﬁﬂteﬁ) Q%@ﬂaﬂi &bg@&és%%ﬁipﬁﬁi}n@ hﬁﬁﬁﬁﬁ‘g RByer&{dC
n?e(t)ﬁ%k gg%l%ﬁ% n} Bﬁlf%vef elelecljilgcr rg? 8%%1?) &ng/toecoe tgfleglba?ena? t

Celethipmgé@'ess (Bas @e@éﬁﬁﬁm@g layens). eRerprine"“merners of tighd disk” refers to
alty ehia gneitid ﬁlskTﬁth @iklE Safddiskt 6r rﬂ&ﬁd) @mdf&etétaﬁnn information in

nt
SGERGERRL KRR, Rlrdo oG8 S B ot B s
n@lfﬁt}d@méwm bur i syefhdeyean edeprisk et othénysugatiematgrigH Typicdly, the

sﬁ&tr&t% cfniﬁpltgses atledsP oﬂecbon&lfcﬁvé ﬁa@ﬁal [S@f4b2d coblaBctive materlals include,
el ectro e o0

1B S%P?Jfgwafa@ P PippaSo PR gkl Bl e,
rhagivna Gtidiveibalioys thereofpud mamurbeethmbfé cEhe gulfstratealsodynjeadly gontains

2GR loside Muﬁﬁn@laﬂrérc Sulta%lléakﬁétﬁ‘l&))(ld%hﬁ&lﬁ'ﬁh? layEl‘stn?di‘lkcfé; for example
e cerl nbi. na ere

HRUTE SR ARG St £r580 St TDEPRLT B FPBIHTRE Driseh

aé@h@l, ¢hei swlstiafe qan coropiiseconsitiehiehiially, offarlopisist of any suitable metal

c@zﬂﬁ(ﬂb‘i@ Sﬁ%fe"%ﬁétﬁrbbﬁl 0B inERAY B akh AP, &&@f Bides %%04§lalum

i shi.ng p | e [, us
e o O R P B o e o T Ebbeenice
tyngsten carbidé)eniskel phospherbs hatiso-hwmbglicatd, boroFidicate gasyp| e,
ph&@heRldaPIRG (Msb&%oﬁﬁoéiﬁ@a% $185s Qﬁf’f‘a@ﬁ ST écrrﬁltaﬁﬁm alloys,
udi n%n o°y @ }gnﬁew ces, glass substrate il
ﬂ@ﬂi&?%?“% A bgipngls SpbSEde g C%Garn@nﬁeeegnsgsf éssentially
ofrey mxstomamtablmmrcohchy@r baticetagariat.i Suifable @micamblcw;c base
nﬁ@z‘rﬁﬁ?ﬁdlﬁe shlg[ﬁsc dtwiRH pBly%s@dlﬂees%croh Can%?ﬂﬁ)tuélgﬂlcon silicon-
erro rlcs m cfoel ectro- nmechani cal
°’§ n@ﬁ% R)%)‘ a¥MEonduct or wafers, field enission
[Qﬂ4§b| ayme of ndliratshskill i thy mewdctadlyi appﬁcnb@tthaltlsazohshing pad of
t&%ﬁ\%‘ﬁh@ﬂ (I:a)ﬁ b%lﬁge?f ih %Eh%?’faﬁl%'%% ﬁfefhgdé ’ﬂ%&lvﬁ% 'eﬂ:gtr&ﬁﬁflfcil activity or

ﬁﬁ t.al oxi.de, l1co ectric
P el TG 3R bR PLEoY A &P ks ﬁ?‘aP‘Pﬁ“Hé‘ (p-gy Hiyd
(e.g., netal-containing layers). The term "nenory or
rigid di sk" refers to




any magnetic disk, hard disk, rigid disk, or nenory
disk for retaining information in electromagnetic
wo erosodsehory or rigid disks typically have a BCF/{same4/017493
that conprises nickel - phosphorus, but the surface can
conprise any other suitable material. Typically, the
substrate conprises at | eastijone conductive nmaterial.
Bl 81 S Gl D BLELE bR R e ShamitS Pbcishing pad
of theamientign qan &e usadrip clecitasbernigehdepesivngng elegtiaghemical mechanical
pltin® YroctRE (BCMPPYchifH MEMAES cdnhtihdh of dIBRroShESibAl Absition and
. &ﬁplhxghgﬁél¥]% ntains a netal oxide insulating
ay@? uf%é% & al oxide insulating |ayers include,
for exanple, alumna, silica, titania, ceria,
zirconia, germania, magnesia, and conbi nations
thereof. In addition, the substrate can conprise,
consi st essentially of, or consist of any suitable
nmetal conposite. Suitable nmetal conposites include,
for exanple, netal nitrides (e.g., tantalumnitride,
titaniumnitride, and tungsten nitride), netal
carbides (e.g., silicon carbide and tungsten carbide),
ni ckel - phosphorus, alum no-borosilicate, borosilicate
gl ass, phosphosilicate glass (PSG,
bor ophosphosilicate glass (BPSG, silicon/germanium
al l oys, and silicon/germani um carbon alloys. The
substrate al so can conprise, consist essentially of,
or consist of any suitable sem conductor base
material. Suitable sem conductor base materials
i ncl ude single-crystal silicon, poly-crystalline
silicon, anorphous silicon, siliconon- insulator, and
gal lium arseni de. [0044] One of ordinary skill in the
art will readily appreciate that the polishing pad of
the invention can be used in other fabrication nethods
i nvol ving el ectrochem cal activity or otherw se
requiring a significant anmount of flow of a polishing
conposition (e.g., liquidcarrier and polishing
addi tives) through the polishing pad. For exanple, the
pol i shing pad of the invention can be used in
el ectrochem cal deposition and el ectrochem ca
nmechani cal plating processes (ECMPP), which include a
conbi nati on of el ectrochem cal deposition and
chem cal - mechani cal polishing. CLAIM5 1. A polishing
pad conprising a body having (a) a top surface
conprising a first set of grooves with a first depth
and first wdth and (b) a bottom surface conprising a
second set of grooves with a second depth and second
wi dth, wherein the first set of grooves and second set
of grooves are interconnected and are oriented such
that they are not aligned. 2. The polishing pad of
claim1, wherein the first and second sets of grooves
have a cross-sectional shape selected fromthe group
consi sting of |lines, curves, circles, ovals, squares,
rectangl es, triangles, dianonds, and conbi nations
thereof. 3. The polishing pad of claim2, wherein the
grooves are linear grooves. 4. The polishing pad of
claim 3, wherein the first and second sets of grooves
are non-parallel. 5. The polishing pad of claiml1,
wherein the polishing pad has a void vol une



of 30% or nore. 6. The polishing pad of claimb§5,

wherein the polishing pad has a void volune of 70% or
wWOe08/000525 The polishing pad of claim1, whereiPCT/82004/017493

first set of grooves is rotated by an angle of 10 to

90 relative to the second set of grooves. 8. The

pol i shing pad of claim7, whé2ein the angle is 90. 9.
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are interconnected by a plurality of secondary channels extending through the thickness of

the polishing pad.

14. The polishing pad of claim 1, wherein the first set of grooves, the second set
of grooves, or a combination thereof have an average groove width of 0.1 mm to 2 mm.

15.  The polishing pad of claim 1, wherein the first groove width and the second
groove width increase from one side of the polishing pad to the other side of the polishing
pad.



19. The polishing pad of claim1, wherein the
pol i shing pad is conductive. 20. The polishing pad of
W@L@bs00E; wherein the body of the polishing pedr/us2004/017493
further conprises conductive elenents. 21. The
polishing pad of claim 19, wherein the body of the
pol i shing pad further conprises a c?nductlve pol ymer .
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%ﬁgdﬁg ho effr" 18h1g padps claigm brvdierein fhe pelidingnad y Gondidtiye.
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cG%p&ké&HM&%WeWﬁﬁkﬁ&p the polishing pad is conductive
21.  The polishing pad of claim 19, wherein the body of the polishing pad further
comprises a conductive polymer.
22. A method of polishing a substrate by electrochemical-mechanical polishing
comprising:
i) providing an electrochemical-mechanical polishing (ECMP)
apparatus comprising the polishing pad of claim 1,
(i)  providing a substrate to be polished
(iii)  supplying the ECMP apparatus with an electrolytically conductive
fluid,
(iv)  applying an electrochemical potential to a surface of the substrate,
and
(v)  moving the polishing pad relative to the substrate to abrade the
substrate and thereby polish the substrate.
23. The method of claim 22, wherein the electrochemical potential is varied over
time.
24, The method of claim 22, wherein the electrolytically conductive fluid is
supplied by one or more pumps.
25.  The method of claim 22, wherein the electrolytically conductive fluid
comprises gas bubbles.
26.  The method of claim 22, wherein the polishing pad is conductive.



