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BACKGROUND 1. Field of the Invention [0002] The
[0000] esETiiis apflichtiat ¢laimsrtht beredit bHUSo Prosidional ppgBcation No. 60/4577,273,

) em.c C ' I izat ] ) tes
eI (8} SR il PGS SR CARM A M A e
PLA] ARIZ]%TI@N HE9P), Aled DRSS DO, 8% endire &k BEwhIch is incorporated
0003] Chem cal "nechani cal planarization (CW) is used
heretrobypteferemdeze filnms on substrates, such as individua
| ayers (dielectric or netal |ayers) during integrated
circuit (1C) fabricatio ,conduct or waf er.
CWVP renoves undesirable%fgggagg%ﬁﬁ%al features of the
filmon the substrate, such as netal deposits
1. sulbsedufme [iventdanascene processes, or renoval of
excess oxide fromshallow trench isolation steps.
0004], CWP utilizes a reactive. lLiquid.nediumand a .
100 < FheyessiterniFirereli S auFeng FS fereChEaL e s
planiEioR JEMIS B 5WstraRs 886 Mote pArtiRERHFMS poliiAg bdds-customized for
Either ‘the’liquid or the polishing surface (pad) can
strugtores ah thesmbstratésze i norganic particles to enhance
chemi cal reactivity and/or mechanical activity of the
CVB pr.o s. The pad is typically made of a rigid,
2. nig$%¥%g ous pol yurethane material capable of
achi eving both | ocal and gl obal planarization. [0005]
[0003p NV eOhémiaall meghanicplqy enaginaticrl (CMP)- i asel tpplanarré filnpaatssubstrates,

suclidndie ot BHelr (GRS R CLMIEGY 1T WAREI PiA B P () fabricaton
on a%}é/%tisé&hﬁﬁ&o\ﬁafe%%hiolv& ﬁﬁlekiﬁib‘l@@ﬁ@é ﬂlﬂczﬂffeztgﬁfgs Bffhe film on the

technol ogy. For sub 250 nm technol ogy w
substrats, eeched natealidgposie spbsesidny tadranassensgiratessescdrirpmoval of excess

. tern. density.variations, especially wwth increased

OXI‘@%%‘BT’ §l?a2g’w tf%x&sr?? 100;SKPFs, devi ce performance and

device reliability have deteriorated significantly.
[0003 CeNEMER Gitélives & rddti valiquid snediith el polishing paldangace b rovide the

t hi ckness (stacked and ) . ) L
mechanical and chemical control necessary to achieve planarity. Either the liquid or the
polishing surface (pad) can contain nano-size inorganic particles to enhance chemical
reactivity and/or mechanical activity of the CMP process. The pad is typically made of a rigid,

micro-porous polyurethane material capable of achieving both local and global planariza tion.

[0005] Conventional open-pore and closed-pore polymeric pads with essentially
homogeneous tribological, chemical and frictional characteristics were previously suitable for
CMP, until the introduction of 250 nm CMOS technology. For sub 250 nm technology with
increased design complexity and associated chip pattern density variations, especially with
increased chip size, the chip yields, device performance and device reliability have deteriorated
significantly. Recent attempts by various pad vendors to change the thickness (stacked and

unstacked) and surface grooving (perforated, K-groove, X-Y groove, and K-groove/X-Y
1



unst acked) and surface grooving (perforated, K-groove,
X-Y groove, and K-groove/ X-Y 1 WO 2004/ 087375
wEROAEA04/ 009535 groove combi nations) of theCcpas®04/009535
have failed tg address the inpact that chi attern .
grooye fempipations) phthgipads havs rfﬁ‘llf‘é‘%P fgdrgss the %P%E@E?@P paitan density,
I
Chlpq%%fgsr}ﬁ l%f/l{}gﬁ%%:l?ﬁ[:ﬁ?@n%g% ?ile%g I I@taf;ﬁg}e?%k ?lgbveﬁé%la on chip-level
uniforarifyodirestly émpanting ehipalieltlj deyicefperfotreayica hiadireliabiliuof integrated
SUMVARY [0006] In one exenplary enbodi nent, a
c‘raﬂgl i shing pad for chem cal nechanical pl anari zation
of a filmon a substrate is custom zed by obt ai ni ng
one or nore characteristigQSMMARY Structure on a
substrate For exanple, when the structure is a chip
on a sem conductor wafer, the one or nore

lOOOéhar d&toéﬁ’ exemplaryommbadément; y,pelishingcad forr@eml glechanical
plan§1‘127a'ﬁon oF Qtf?l’ﬁ o 240BS kY is BibRAG ?)ﬁ otbFa‘frﬁ< H§ ‘8% %g}e chta.hactenstlcs of
ase

I'mtopography, an
a stmwteremn amxbetrathaFaoammpm; mden dfe strdoetusd is achip fermed wigh ue

for.the o nore chem cal or physical properties
semigpng %B)rff@:ﬁler COBF QETOLE © rgﬂqué&?ﬁﬁ%ﬂ’ © IR tE R gabinchyde ghip size,

pattézh @Eﬂsﬁ?l cHp aRhiSiER! IR RRARKG] $Pm 16 igﬁ'zg)‘?lgpﬁﬁil théllke. Based on the

i ncl udé’ pad material hardness, thic sur ace
one gfr moxgi chgtacisoistécsif 2l stpmtm)slat\yilue fyothe @se npohotaichemical or physical

i bilit Sperit and the |ike. | ON .
prore bR R et PR DRSO SHPPER] PRy iR properties
of the@addead indlude bad RatkridVhdr@hdds aRRRndsS, sufficd BobAWs NSbre size, porosity,

description taken in conj unction with the acconpanyi ng

Youpgsaupdius, icopeessibility. appesty.lant éhedilet s nmay be referred
to by like nunerals: [0008] Fig. 1 depicts an

exenpl ary pol i $i# j ] chani cal

pl anari zati on ;%; pr ocgige%\gwgg{rgweand 2B

depi ct an exenpl ary deposition [ayer fornmed on an
[000@hderThei mgsent gpplicatidn0oh OF bE$tgmder3tAodt byl rﬁBredeﬁptoahe following

rosj.on in a netal de

descfip it ARerh RponiPetig iR S e R Fe et iy hich ke parts
mayd,e@éfgﬁecpg)sb}tmm@ma@egat ive dep05| t| on bi as; and

[0012] Fig. 5 depicts an exenplary planarization

t h.
[0008] nat Fig. 1 depicts an exemplary polishing pad used in a chemical mechanical

planarization (CMP) process;

[0009] Figs. 2A and 2B depict an exemplary deposition layer formed on an underlying

layer;

[0010] Figs. 3A and 3B depict dishing and erosion in a metal deposited within a trench in a

dielectric layer;
[0011] Figs. 4A and 4B depict positive and negative deposition bias; and

[0012] Fig. 5 depicts an exemplary planarization length.



2 WD 2004/ 087375 PCT/ US2004/ 009535 DETAI LED
DESCRI PTI ON [ 0013] The foll owi ng description sets

wo eootlosT3arer ous specific configurations, paraneBtBUS2004/009535
and the like. It should be recoanized however, that

such description i s HHALEDRESGRIRIION | i nitation on

the scope of the present invention, but is instead

(0013} 0V AR ASWedRSGIPiBh sOF fHh mBXGOW SeVifit TBRGLIRISS; param eters,
[0014] Wth reference to Fig. 1, an exenplary

and phellikshiltrshopldde redghized,dioaveierathahpch alesaription is not intended as a

.anari,zati on oces m conddjé:

. r sin f.a.s to ..
timif38 P Y5 3o oiaft piesdit FRGR G ufe 8 SO GG P deseringion of
exertltﬂﬁ@rexﬂ&ﬂiméht&w' der 106 hol ds wafer 104 on pad 102
iI'e wafer 104 and pad 102 are rotated. As descri bed
above, in a typical CWMP process, a reactive liquid )
[0014}di uWithaefesange fohigi b aglesemplapoPalishiagipad d @2 farehemial mechanical
planQﬁ?a‘fi%ﬁ%CMfﬁ p?&%g 36 Jeﬁﬁ@&'ahé‘éﬂ}va{}&"fﬁz\’ %rdegl%?e%. ]T%Zplanarize a
can be “use or processing o I I'm on vari ous
layet fopmed ofi waferuO# L ddarid6\hatdsovefert Wdas pal 102 witle rvwfiasl,04 and pad
such as, opt pel ect.roni c.devi ce netic or optjca .
102 gregpiated, sritglabYE i1 & a@rﬁaigi\ﬁggr_@a% 3 repfive gy mpdium (2
slurry) [s8iso[ 20d &) edhAn@NBe EXETPoRES. m@gl'd'@%cfogg?zgd,%e'vgﬁ, pad 102

custom zed based on one or nore chem ca physi c
can g wyed fori @8Pafrogessing ot film en varicussyrstof atregyres axhva®ua types of

s Pyl i LR o SRR e e

compé¥iRisiBsratds0and thetik@! chips formed on a wafer.
AI_ternatlveTy, the one or nore characteristics of the

chips can be obtained froma design for chips to be
[0015h g agp exempinmrembagamet pad k0Rds pysiaraized basseon gng or more
i I | St CS .Of.:
che PR APt SRR ARE A5 TS SNAGHAE, S hifon yper 109, 1
shoulh bereicbgnigdd thati the end ar moelthpratteristd of theachiyafoan be obained from

ne.or. nore characteristi.cs of the chi an includ .
actuglr??wsfp%éd wwgf?eﬁ Sliriyely. e gneaﬁ‘remrgé:@ﬁravterlsthsiO?me chips can
be oBBIrRA M a Bédigh foP RIS AP forRBdlof BSvardke. Based on the

one or nore characteristics of the structure, a val ue

for the one or nore chemnical or physical properties of
[0016he Padhg presast exanerlary emhodnentdhe aog er mbrerdharactepistics of a structure

on ﬂ%a 2%&&% ad'opP %etdi. For ?%"}HHCIES \9}?6% th& .crt]&rle lilsd ag%llﬁs g%r’mersl P wafer, the

Ial “hardness, Mess, suftface dgroov

one &1 @6re dharaoRkittics of OheN@p b@rintlude cleip Rk Sseie ddnkity, chip architecture,
asperity, and the |ike. The one or nore chem cal or .
film M%r;aé,at?{lanogggwhye andthediks. Basedgnsthe ppe pyars characteristics of the

structtﬁxjepé)lfﬁgé £R thone Btk @hTrHircﬁ’lQﬁg)th?ﬁ&l pwe%s%?%é. 151191' iy g&ected.
one or nore of the exanples previously

The one or more chemical or physical properties of the pad can include pad material hardness,

thickness, surface grooving, pore size, porosity, Youngs modulus, compressibility, asperity,

and the like. The one or more chemical or physical properties of the pad also includes

tribological or material properties, which can include one or more of the examples previously

set forth.

[0017] For example, assuming that the structure is a chip and the substrate is a wafer, a pad
for smaller chip size (e.g., less than 1 sq cm in area, notably less than 0.5 sq cm) can have

different values for the one or more chemical or physical properties than for larger chip size
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set forth. [0017] For exanple, assum ng that the
structure is a chip and the substrate is a wafer, a
w@2m4/0873r5 smal | er chip size (e.qg. , | ess than 1PGLUSING/OD9535

are otably less than 0.5 s can have different
(gregist ﬂ@%qfsaﬁni %’e@fﬁﬂae Q8¢ PreRcaty of grﬁ Rad|thas cap B sglecsed based on the chip
sizeRS RYall nRPerd) R dHAK. h@ﬁﬁ'ﬁﬁul&h hBrdet }Za% ﬁat%l%g g?/(}elgéiﬁgsé%reater than

PCT/ US2004/ 009535 (greater than cmin
90Dp9rhorf’e netablyfgredter tharl6Qh shore hardbastslused foul ldvperedliposizd then for

e B ANA R i 555 g o
sizeQ 1R BAr€iEulaN RS maNH$rB 628 is el #bH 1irglF &fp Size Eﬁbﬂrfomller chip size.

..Shore hardness) is used for larger chip size than for
Stll]s%ﬁ?heépm@ﬁmb okthg pad fabednehe qﬂqg;ﬁérhayectﬁn cthmem@ads nom@alty In
partﬁ:ﬁ §l§l’ ?&r‘b?lg' %sgcfjf&) IcPu Ssllzzeeth gc%%{a'ng}ler calllil%%lge "Yet another

€ 1S

promhlypbf ma}mdtthamaﬁ Y sél@éd Bdse@ bh PhipistAR.is a%%g’tyl Ig lib@iti&ﬁ{a]lr a smaller
ased on chip

e of the pad that _ can be_ sel ect
aspﬁgﬁt&g' ‘Ls!gﬁg S}}ﬁoq 1§ usqshior fasgarchip sizeethpr for seablern ehyjp size.
used for Iarger chip size than for smaller chip size.

[Oﬂlﬁ?t aﬂl%% N@E paférARBAdiY cﬁlgﬁcaﬂaa%et‘:m& fifrd 'i]elﬁgva‘i" &hBahERd the

based on chip size IS aspe I'n partic
umfgmuty withingsehép and/aonpssia Wa;fmg e(Secles um@um Miethiosl fusehd stale

3Ty OB G0 s SRS e A8 . 1907

With kdfefeh@ 0 \Fag. 221RHAdr] fehﬁlees 2001 §Rh hiétélehQé %fadeﬁusﬁed film 204
and across. a vaf er . (See, T. Lun

can gieatedugh weioss 406 and low festonsRgS in lgn mnogmphbnln pamclﬂnxrotppography

is st% g‘;ﬁg‘q&?&%t 0&?&[@1& gggﬁx LCopp F Qgs d %ga% g?sna%i;e stglﬂjcgﬁresagecause of

the mmlhalof b]eme@platﬁfg ia tatagiesitha cﬂa% dl1ﬁfeﬁ=§iﬂmd1m1adi=dis@&t&nﬂ1étﬂhhe
ons 206 and | ow. r eqi ons 208 in the topography. In
ChefB‘é Aaserigted W@b@ﬁ@ Pikiyes wsed dn ﬂ)@ﬁchyoalé}é%%}a@ﬁ%%ﬁn general, high

regiORIA0BNiR ﬂgﬁe@ec apﬁggbo(flgﬂ BRfer B2RGHe ﬁj)%# g)?lggtﬁg gﬂ? ge?lcted in Fig. 2A,

structures u e nature
an initiglrtdpaeight 21 0 Fassoaiitéd wrth depasited Fim 264 bemapmhmgam depicted

in Fign 28, BE41 Bipintieh o s gsssiaied ich drndbid bl 3 8 obiting. The
diffeEiftial fhtd fiR hﬁglﬂ@gffoﬁﬁ)ﬁ% B loSfvehidns 208 fhVal BRlidAW by the difference

regi ons 208. depicted in Ffg. 2A, an initial step

in ingg] gtep heieht 210 rarsisfmal step hieight H%m&gm of mietihfor Planarization. The
2B fi nal
larg 3thS rdi e B Boner e BEREY Bfler P MUEREERSeq 111'm 204

after pollshlng The differential ratefor hi gh

[0019%:gi O(Dse fotor iftheheing prghdtyds 2eGad demdiag or viseHetatie Beldvior of most
ference ininitial step hei %ht 210 and fi nal
crosg? IyHethgnethesmgosgtsiang glagtogteriganfleriaiguring the CMP process.

Thu§’I 333@ %rzl@@vbp()/]atte%hgensitﬁ t&fhave Wlﬁ’ergﬁtfsﬂr%e‘?{‘&ethaﬁ B¢ nigkt flttern

pl anarit CVP proce
den51ty

[0020] For example, lower pattern density exists for smaller chip size, such as a pattern
density of less than 30 percent. Higher pattern density exists for larger chip size, such as a
pattern density of greater than 50 percent. One property of the pad that can be selected based
on the pattern density is the pad material hardness. In particular, harder pad material (e.g.,

hardness greater than 90D shore, notably greater than 60D shore hardness) is used for chips
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[0019] One factor influencing planarity is the pad
bendi ng or viscoel astic behavior of nbst cross-Iinked
W(DN(MAOSBV?nane t hernosets and el ast oneri ¢ mat er PEI/8S2004/009535

oces us, a, pad for Jower patter
it b RoteR dohS G FRE ane: Rofbisalebrbs RRherrapPeRgtidye pad tha
can patéledted bated sh bbltterfl Q i peBiyTRESority ﬁi@rﬁ{buﬁ%t 1 phrticular, a
density exists for smaller chip size, such as a

smalfe 3sperity 20d/QE |arger @spariss distribation s ysed (ﬁadtlgher-lpgttmfn density than for

] b ERsity exists for larger chip size, such as a
pr ttglﬁlnrag %Zity of greater than 50 percent. One

property of the pad that can be sel ected based on the
[002plzllt t e"ﬂme ﬂhiln mateylal cantdiw gifedt thetuaifomhithevitineschip i across a wafer.

rt|c h rder ad material (e.g., hardness .
fn 8"? g%ﬂecanﬁsf%w é%%&f%ﬁ%lﬁ&ﬂvgwgmlﬁalﬁé‘ﬂm

m tawmma&)e th digeett hdferfaly .
“PCT/ US2004/ 009535 Wi £ h ".géhé@y@é‘?%@?é&% éﬁa‘es For example, with

refergneeitol lgetA rametal lmm[ﬁﬁsiepysnemtlme B tlpndpmrzt cyeleétnt Iluyer 304 is

deplgf’ségew yregf?rgrg §3% %ﬁg lm? 35% 15 qptﬁﬁ c}gwatlon in

helghff.wd " mﬁSlﬂﬁfel 309 fﬂﬂﬂbﬁhaﬂl@rv@ﬁf dléﬁgtﬂ:'l&))ér dost AlsGUéﬂoan of
i s used for higher pattern density than for
dielgetriq layer Wdrisdenjcted appdgviating in ieightaQ%ef dielecssin laazles 304 from its

mtexﬁfe?%%fgh{ hﬁlSHﬂl faﬂg)g}' sty %ex@t 1?1%16@%0 ngg%c rloﬁatéoe{h(STI) tungsten

I'n pafrti 'ng a
plugpamidual daraaschfie pmoesef@r doppéﬂ babetintedddnhgdts AlsbIwhen copper is used,

t.eriial s becayse the different materials can have
an adgifig %ﬁt’ %?Pﬂif k wigd Aa g barmierlay eheivptrethe gpper and the dielectric
matdrRi.eB&R6S: &ﬂef:e'ngﬁlrg’ﬁlatéi‘la lhal/é ggﬁﬂﬂ? xla{‘aeg dishing and/or
ayer

within a trench in a ectric
erosx@emccure d\dqunlally,ahﬁnwmi/dzrmr@l@ cdhitye apigedviated wifenniet @MP process
mvoive 302 48 depicted as a deviation in height 306 of

net ar ﬂ?#@‘§§2 fromplanarity with dielectric |ayer

304. Also, erosion of dielectric |ayer 304 is

[0020]9p| cIed, wheramkiplefilnDialefiaRrdiNed 30Galeé 1o itIRd &ﬁztdr'n‘fore properties
r 304 fromits intended hei ght Di shing and

of thé rpé F¥hbe-sedectsd te reduge dishing@ndior eresion; For exanaple, (asvald)for greater
numb&998 bfRre? tASriaf¥n %g\?é dﬁ&%@% g&@%ﬁ%& AEETSr £Rer SARRSE of

based i nterconnects. opper 1s use
diffeaahti ntateyiadd. One propetyesfithe padsthatsel beseclected ibﬁSeﬁfon| tBy flimber of

e, Cco r e dielectric materi al
dittegsg Aol b PR e Lharitess | BIRS s Ve e bingrpndor erosion,
hard ald SRt &l (@ h € BardHés3 ke 3G D sk %fo%ly"%&%r than 60D shore
Addi tional I'y, dishing and/or erosion can "be aggrava g
hardygsahis ukesl fonBrepteo owmbers ofidiffevars meverialpthhn fivifenger fuih22y of different
when nmultiple filmmterials are used, a val ue

mateflaps the one or nore properties

[0023] It should be recognized that the one or more characteristics of the chips on the
wafer can vary in different regions on the wafer. Thus, in one exemplary embodiment, the one
or more chemical or physical properties of the pad are varied in different regions on the wafer.
For example, pattern density can vary from the center of the wafer to the edge of the wafer. In
particular, because a wafer is typically circular and chips are designed to be either square or

rectangular, there are regions on the wafer along the circumference area that have low or no



of the pad can be selected to reduce dishing and/or
erosion. For exanple, a pad for greater nunbers of
waledoiiesBm nat eri al s can have different properp@¢EES1004009535

for fewer nunbers of different materials. One

pattgsn dpesityy Tos,tapadsan heveas variationin end esanerd chemisal grpbysieal
f i al

profg IS §E Rt sk HetRhe LB i s S B RHERIARS, B

er osi on, harder pad material (e.g., hardness greater
[0024lpan I&Qﬁeehanplarmnlaiﬂimexg[ aaslee fdrhlaor®0dd nsdrechemical or physical

har dn i.s used for eater nunbers. of diff
ProRggcs F AW K OF SH1e BB DR & BpreqAREIREcs of e sructure on

the SIBLRAiL B i'gerﬁgrgﬁgéli sﬂrﬁulﬁhﬂl-{lsﬁlgﬁaembﬂ’él Q¢ EHeZ@CiPtﬂ?@éeﬁ heheddiRulation is

or nore characteristics of chips on the wafer can
perforamed isingthé Hre ermoreaditaimesl thratcmsmqrf ithe srraggire and praage of walues

for G aF e Rpie BEPypor R SRS He S AP B CORTHOR of e G pocess

used BIhOgmuitiohd frovides the effedts of ¥adyRlgtthe PalutLsMthéleRG b Bore chermical
can vary fromthe center of the wafer to the edge of

or physicaharoperties af theped o theplanasizatiensef the wepisatej §rom the simulation, a
icall LI : '
corb i b Sl Bl PRANE DS AL AT GED St SpANE of o
and &eqighatibstic sfahediubsemee Thuga vhhﬁtfotht en¢ oxmore dhemical\Gr phy sical
2004/ 087375 PCT/ US2004/ 009535 pattern d Slt Thus,
propgriies @t éierPad £08 ba selatiechic; apimize plararizationp fatst or
physical properties of the pad fromthe cent er of the

(002531 erf&r‘%xﬁx’ﬁﬁleegﬁﬁmﬂ{g ﬁm@@m‘l@&%ﬁs a Elg? 26t tHeSuB8iate is a wafer, a pattern

exenpl ary enbodi nent a val ue he one or nore
denmlyeiwpcradenbanabmcsmml carpbmtpﬁed in éxs sohulatien. 8de.dhdtibe, et al., “Roapid

hat ect ed based aracter. ShLGs »
i et o e Sf Bl PRI S IREIN kbR RalbetshRey, 1EEE
Traﬂsaétms an'Seffdondlictbh®labMactarfing ams. 117pg 129 M, HebO1998sand D.O.
performed using the one or nore obtaln

Ourah giazpd+ &¢ hayagterszagpn apd Madeling of @xidp &?hsrmcehy@cmn%ll’ahﬁnng Using

Pla({ag éatpolg’gf ?l%ﬁle ]?Q’Eﬁg %éyts ’gg?éf;% ‘f’?z{nsz&gﬁﬂ?&ﬁ E@lﬁlcgﬁductor

Marsiifadthririg, ools 1 firmev Bﬁ;qs232qk44e1l\1[@dl0$)2of It slaould bgrechgnival, hewever, that
of the gne o;?eoripfl em cal hyS| cal properties of
Van?‘i‘?etyb%?d)féﬂoqe 6 &b Eraf‘?séﬁarb Q substrate. From

t he sinul ation, correl ation can be obtai ned bet ween
[00461€ OOfe Hpul R the ﬁﬂﬁ@l‘ is e pPAtteRNIEREIERGS tAE CRIBS bh Bfe Wifet NEs noted
pad and the pl anari zation of the substrate. Thus, a

abovea theepattem desitoean beyobtained Gommsceial chips @nygd emthe wafer or from chip

ies of the pad can be selected to optimn ze
deslngﬁ f“i%??‘f%n of the substrate. [0025] For exanpl e,

assum ng the structure is a chip and the substrate is
[0027] Waf Rhothar ippht tothe mdé¢lds 4 Yembshiondbiastassueiited with thedayers of

matgq?ﬂ? Iglpgt)gepslljtgc(le gn Itl{e \}va?fgr S’f&uée%gélggn bl(ass?n%lca%s tl% {/at]r?z{tlog %etween the actual
deposition profile “as deposited” and the predicted deposition profile “as drawn.” For
example, the pattern density “as deposited” (i.e., the pattern density that actually results ©n the
chip may not necessarily reflect the pattern density “as drawn” (i.e., the pattern density as
intended in the design of the chip). This is due, in part, to the fact that during the IC
processing steps, the film (either metal or insulating dielectrics) transfer the pattern in different
ways depending on the deposition process used (e.g., electroplated, thermal chemical vapor

depsotion — CVS, physical vapor deposition — PVD, plasma enhanced (PE), a{tmospheric (AP)
6



Characterization and nodeling of pattern dependent
variation in chem cal polishing," IEEE Transactions
wo@eodesizeconduct or Manufacturing, vol. 11, pp 1POFL&MN4/009535
Feb. 199?; and D.O _Qunm, eta al,.,, "Characterization
or logpprefie{lil §r sbatRespherh B hemaget anor deposiionisPEGEYD, APCVD,
PCi 8o i L i
P e TR DN oL RRYT BRI  AVD TS ko). Ench of chese
procissmg methads ¢ng,affect the tisderlhagingdattenp degsdtyaliffereMly. POOXainple,
houl d recogni zed, .however, .that ri ous es
PECYD FRE1Ed Bfns 8 ARt siSoredeo Socy D potand S
Furthéhidre, ttke x:yb@s sYoEe (flusribd @oRALIRAR MREFSY, Bphha 16 Dhdsped

..on the wafer. As noted above, the pattern density can
silicple glass BiSteer $iP3hharetdifferentriffestsfanrthe pattenn dénsityaAedepicted in Figs.

4 40T S0P £S5 ARl 2o PAFLAGENE i P2 00 E5E Rl pove a negaive

biaswOtth the | ayers of material deposited on the wafer.
The deposition bias indicates the variation between

e actual., deposition ofile "as deposited" and the
loozé?edi t aRPRRE pRISH {9 %\ﬁ ﬂgﬂ‘@ jBIsgt ofdest dfadarh can hegpolishechgingepads
havihf QifRAt ShRe SR Bt dhe RndlE Beéiﬂeﬁ-&i??ﬁehie‘é - FilhRicRALSE dhd profiles

dénsity that actually results on"the chip may not
of thegpdawsized ¢hips a@f the tatst whterpat bbtained csush ty fiha steghrtmight at specific

i ... the tern densit s . intended i.n the.design
patiip teiured PR 1RidTABRR IR oy PRI i i gasure d
thiclhesd Withinhechigy, Whith @fSthBY usldeR Snputd® thé mauéiei t her met al

or insulating dielectrics) transfer the pattern in
di fferent ways depending on the deposition_ process .
[0029% e Based on ths inpyts.dhe moeigi, cajoylatsean aypags en¢ifecsiye pattern density

. ’ . 1 one - . PV .
acroS £33 e 2 Fst FouRbah i (AL 1BRER) e gttt density,
postAUMB/ANMABIEnd3Cand G014 D03 pafierned tltps gundtsespredictel Ruchbs step
. subatmspheric (SA) chem cal vapor deposition - PECVD
hmg%ﬁ@@ﬂﬁﬁ"LPCVD, SACVD, spin coating, atomic |ayer
deposition - AVD, and the |like). Each of these
[0030] OCEFig xﬁsdére&haéép&ame%fa‘awatfoh%fu%%ahﬁioﬁqer&% h&®bélated with a
density differently. For exanple, ECVD deposited
pad.f Alth@g)éalsténﬁlon% ghrlanasization leog)rp(BLbﬂarVoW@@f@ed@doﬁlg-eﬁd one
' . s t.her . es .0 ilm(flugri,ne .doped
possii MBSt lsaR olRafter Wileh R E507 el or o G RRSures
unifeinegsof ks thickiesd ithiva V@ petcét O eHetvahifel o8 eias c&@hit RRation. As an

pattern gensity. As deg&cted in Figs. 4A and 4B, Si02
examgple 3. pf b pun giganyall eatursBighiapd oy hwithip » myyefjaay fesation within a

AN ' i AS.: s . .
il G OTSHEN s Ry A0 8581 S RGNS, i L
desinablei fehbait plahariyy pdtiss, PL is a figure of merit for a pad performance. A PL of 5

mm is well suited for a chip size, say 5 mm x 5 mm, but not for a chip size of 15 mm x 15 mm
(large chip size). The result will be non-uniformity of the film that gets severe upon film
buildup as multi layers are deposited, and the result is loss of printing of device features,

ultimately resulting in yield loss.

[0031] After planarization length is obtained from the model, a sensitivity analysis can be
used to correlate the planarization length to the one or more chemical or physical properties of
the pad. This correlation can then be used to select a value for the one or more chemical or

physical properties of the pad to optimized planarization length.
7



having different values for the one or nore obtained
properties. Filmthicknesses and profiles of the
W(p)h(mn/a813zsad chips on the test wafers are obtai PEOUSBOLMIS3S
fi p he a peCIfI pattern features and
(0054, ?F’lﬁ é§‘t°éa alsgﬁéfé‘tl%m?l R Rdop F0F A AT SCSHL TR, AHICMP
prodé?s’islﬂr;ﬁﬁlculdi“ thE RSl ﬁ%&lbﬂs @h@lo@ﬁﬁo@x)and\’éﬂdﬁﬂt &f cﬁsli]}i?&ld/or erosion
used as inputs to the nodel. [0029] Based on
thatimgy resnlt erhide ghige|A seasitivitprealysis cm/l@r ungé tocoredldte dishing and/or

attern densi t across [ fast, FqQurier
€ros, onatrc])sgxe Qe ctr#'n_ﬁx% chggg:g]éo dﬁ‘yflﬁ%l pé?}?eétg% (% éhep%th s correlation can
therdnsed Yo selqePs valabForithé bhd by rﬁkﬁ%ﬁémﬂﬁﬂow}@fsichppraﬁé’rﬁéssof the pad to
patterned chi ps can be predicted, such as step height

mlnﬁh’éeﬁshng[a@é’:%]:roﬂﬁ’é nodel can al so provide a
calculation of a planarization |ength associated with

[Oo%ILLpav e rﬁloHQQ: leg énﬂﬁé 2’ Eghlf?é %rﬂ?&l kL g&ghg'{ég(m may result

ary e re one
frondle OMP prorcnSSL SIn gsmaulai'] alneambéarl Ipsédur:ts therigéation caadi embi}, of @ver-

i.rcl e, of adi us ensur ormty of film
polihiE RALSFE Rt BgBiendt on He b b ssnsTiitg anatysis can be used
to c&%]&t@ loRer- ﬂﬂﬁhi r&nd/&? uﬁ&r-p%ﬁﬁﬁﬁ% fo thé oﬁéopﬁl]pl&_é Jﬂg}n'@@ﬂlsphysmal

all features | and |0 hin 5 mmo
PTOHeMtOIf the peidt Qi)rremop cai Ehep lbamaed toeelend & halﬁe fonnthe one or more

IRV O TN N
a flgure of nmerit for a pad performance. A PL of 5 mm

[00343 weAlpad withate fddéctad %ﬁdﬁfo‘ﬁ tl&ConeSoR¥ndre BFopértes BMthelpdll can be
size of 15 M x 15 mm ?mrge chip

t hi
pro@?%@y" gdvﬁ%fqg:é @fhemipal formailatinns of theqradi(e ¢, yse @ﬁfpeﬁtqndmg\ agents,
cuﬁﬁ?é’éen&%ﬁ crés¥ ‘ﬁﬁlﬁe Ofr ek!iergh bﬁ’dlisﬂ lf)staacfe Wg%ﬁa%lb'ﬁ%gﬁxg?thane based

e deposited, he r Foss o
padgihet may beeither &Ennoplhstthmtﬂmdrmoscﬁs uStee . Wilkiriseth dnd ASRyan,

“Poll[gfg%g ?’locggszxg.m%tﬁan%%ez gﬁ‘éﬂ” ggrlpé-ﬂg’galuwgr Xg%cggﬂg gubhsgg;st 1h9e99' and R.
B. SePhb@ AU Eh@axﬁ?zi}éﬂ ar.! ZEdly ey RSyt AnlTAGoRREoR r’) 8" finimize
m cal or yS|caI properties of° the pad. Thi’'s
A

presgye insluged pad atien, ibis dgsicable ty foahelate rigid pblyoretlome fdeans. A
dem&%% t‘BEnﬂ‘i‘R{u‘?n &Q t%? 1nv§ F%g??‘%ﬂﬁ%ﬂg’f’ﬁ e% cg: | e C)tl'he pads are desired

to op |mze

to béﬁ&éﬁ@ Bi637br, Hey/chiSBO OigidUIAIL and B4Bntalh 901@@ detandR Yormed
al so identi %*dl shing and/or erosion that may result

withOhoRAres. QPIcabiSOR¥ARISS Can bpd P (tolueae dl-tSﬁm@é@élPl\éDémOéxrgenc

T T S e T

(polyﬂilnylmr: gly@:ﬂ) TR rinestlatic propsne glycahdIBOH (leydisx)d Merfrdnated
isobﬁ&i@n&rﬁ‘& gfglfd?}}’ rogp cne %ﬁ‘éﬁgermf SI?I ﬁ Iag Srllmgrr'y? Etscrogléiaer?' agcfi tetrtI?fry
polyamines, TMP, butane 1,4 dlol, triethanol amine are useful for providing polymer cross
linking adding to structural hardness. Chain extending agents such as MOCA (methylene ‘bis’
orthochloroaniline, and theylene glycol are well suited for providing long-range or short range
effects at the micro level. Curative agents such as diols and triols can be used to vary polymer
properties. Catalysts such as Diaza (2,2,2) biscyclooctane facilitate reaction and affect the

degree of polymerization. Surfactants are used to modulate the degree of interconnection.



then be used to select a value for the one or nore
chem cal or physical properties of the pad to

waorzovisisBes di shing and/ or erosion. [0033] The nedEUSDaH009535
al so identify over-polishing and/or under-polishin

[0035hat Indle presint exemplamy embodpngntovalidations of ghgnpical foanulations of a

bl TR R SoskEi B LD
P g Bl i A e i R B st i 6 arying patem
dendities, BivadthAnd eitshdsithattsimaatel symilsmedinmbxnduagd chiperoducts in the IC

correl ate over-polj shi and/ qr under.-polishing to the .
manggtuing wirld u&%FeSb&%b Wéqa@wsefﬂw%@w@s igifie frigk set designed
by MBEOMickBélSctfids@at i on can then be used to select a

value for the one or nore chem cal or physica

roperties of the pad to mnimze over-polishin

0P ; b ariors

hd/ oflthenghexpoplashembpdimpats Bage brep desombed varieus modifications can
e Rk S Ahthe i, 0550050 B € pPLRBFLH By o e, e

presémtrinudngibh siisildhottheeopgithed @s Being lisfitedlto Getspadfi® @rms shown in the
agents, curing agents and cross linkers). For

dravaRgsanddesgtied @Rovsads are preferably pol yuret hane based
pads that may be either thernoplastic or thernosets.
(See, A. WIlkinson and A. Ryan, "Polymer Processing
and Structure Devel opnent,"” Kl uwer Acadenic
publ i shers, 1999; and R B. Seynmour and C E
Carraher, Jr., "Polymer Chem stry: An Introduction.™)
To mnimze pressure induced pad deformation, it is
desirable to fornulate rigid pol yurethane foans. A
desirable formul ati on chenistry invol ves a
pol yol -i socyanate chemi stry. The pads are desired to
be porous; hower, they can be rigid as well, and can
contain pores or can be formed wi thout pores. Typica
i socyantes can be TDI (toluene di-isocyanate), PMI
(polyneric nethylene di phenyl isocyanate). Polyols
can be PPG (pol ypropyl ene glycol), PEG (polyethylene
glycol), TWMP (trinethylol propane glycol), |BOH
(hydroxyl term nated isobutylene). A variety of cross
I i nki ng agents such as primary, secondary and tertiary
pol yam nes, TMP, butane 1,4 diol, triethanol amne are
useful for providing polyner cross |inking adding to
structural hardness. Chain extendi ng agents such as
MOCA (net hyl ene "bis' orthochl oroaniline, and
t heyl ene glycol are well suited for providing
| ong-range or short range effects at the mcro |evel.
Curative agents such as diols and triols can be used
to vary polymer properties. Catalysts such as D aza
(2,2,2) biscyclooctane facilitate reaction and affect.
the degree of polynerization. Surfactants are used to
nodul ate the degree of interconnection. 8 WO
2004/ 087375 PCT/ US2004/ 009535



[0035] In the present exenplary enbodi nent,

val i dati ons of chem cal fornulations of a pad can be
w@eovanstsedd t hrough testing in the field wth vwedBUS2004/009535

with test chips of varying pattern detisities,

linewi dth and pitches thatCkMMBate small, nedi um and

| arge chip products in the IC manufacturing world.

We élgn:such test chip typically used industry wide is the
mask set designed by MT Mcroelectronics |ab. [0036]
Al t hough exenpl ary enbodi ments have been descri bed,

L. vak me'gwdrﬁﬁ PYsterakzingrispadishing ipad ferdbemicahmechagspbplanaripation of a

{ [ .or scope of the present invention.

Sub%%?}g%gﬁeéﬁ&%déﬁprgsﬁ}gsent i nvention should not be
construed as being limted to the specific forns shown
i noblaminglomerngsre zhatactedistics b€ d setaie.on% 0652 4h@87375
PCT/ US2004/ 009535 CLAIMS W claim 1. A nethod of

cust.om zi ng,a polishin d for chenm cal nechani cal .
o1 SHIEE A e BF on SiBiclhemiss] oTRIS I RsaPE BT § Pt be used in
cherRiRh1dh&dhARicANR iz AR o ARG AL SE 'b§§e:d‘b?1 e oBtaidbd YiE S fore

on a substrate; and selecting a value for one or nore
chara¢tendtica pf e sphgtuies ah the sbstrate.es for a pad to be used
in chem cal mechanical planarization of the substrate
ba t [ or._nore haracteri ics of .
2. PRaRE phoial oY, Bk fheiRhe PEFEse SBICRGSELS i a it includes a
size of thentriicturher ei n t he one or nore characteristics of a
structure includes a size of the structure. 3. The
met hod of clajm 1, erein the one qQr nore . )
3. ¢ hhﬂ%&?ﬁﬂdﬁfic@“g}ﬁ Wyg’se!ff the OOE 8 MEg ¢haeasteistiesfiagstiycture includes a
pattédf @Shdity Pthd fARickikd ucture. 4. The method of claiml,
wherein the one or nore characteristics of a structure
includes filmmterial and a nunber of different
4. mailbe method of claiind , mbetetthe fone bainerelchapdstarisiics afrasstmicture includes
re.chem cal . or physical prgperties for the pad
ﬁlm?‘%&%ﬁ%é@%%ﬁhé@%@?ﬁ F%tkrﬂaétggagsurf ace grooving,
porosity, thickness, Youngs nodul us, conpressibility,
5. or Tas pettiddyfefaihe whagin éne orligorsRhéraitabdr phlysica pkoperties for the

wher ei cslgzl ect | {2:9 a val ue for, one or nore chem cal or
pad )&qﬁxgp% ess, thickness, surface grooving, porosity, thickness, Youngs modulus,

compressibility, or asperity of the pad.

6. The method of claim 1, wherein selecting a value for one or more chemical or physical

properties for a pad comprises:

performing a simulation of planarization of the substrate with a model of a CMP
process using the pad with a range of values for the one or more chemical or physical

properties of the pad; and

selecting a value for the one or more chemical or physical properties based on the

simulation.

7. The method of claim 6, further comprising:

10



properties for a pad conprises: performng a
sinmul ati on of planarization of the substrate with a
woreaelssfs a CMP  process using the pad vvith a ngszoo4/009535
val ues _for the qne_or nore chem cal ar si ca
pr Bpidinga paiern Hensify @nd 3 dapesianckiasas lap% e frmdelt ¢fea CMP
procffie or nore chem cal or physical properties based on
the sinulation. 7. The nmethod of claim6, further
conprising: 10 WD 2004/ 087375 PCT/ US2004/ 009535
8. pr du¢ diethpdafghimé; furthensomprismgl a deposition bias as
inputs to the rmdel of a CM process. 8. The nethod
furt co | Si N
o1 sfaiiR F b lS KRR ord ikt N efboesss tnchs s
and performng a sen3|t|V|ty analysis to determne a
coperfbratinga sdisitivitg angllysin & daerrinda coredigidh bdlednRarfigation

e cheni cal , or, physical properties of the pad. 9.
lengthrznd ths prscergrote chetical onphsisplipreRraticeatdle Bagk t he one

or nore chem cal or physical properties is selected
9. bagadnRihdde cAgh®’ Whekth e Rfﬁﬁllﬂ 31 tRE o RES RGN chemlcar or 0physwal

pl anari zation I ength and the one or nore chem ca
prOPpmes lmlecmdcbpadtonetbe déterrhineg a«atretlanmquzent\mm@lananzanon length and the
| anarij zat | l.Length. 10 claims, .
one {1 BOR e Richl s PGS roRetiry o TG Pt QPRSP OI 2A et
fromthe nodel of a CWP process; and perforrri ng a

10. semh‘d':tn'et}iotnbfamahysg,'ﬁﬁth‘reiaccsh:;\,%1 iig:ne a correlation
betvveen the one or nore em cal or physi cal

0 es_of the pad and _di shi ng and/or_erosion.
Thide H%éyl‘fkﬁ)d%‘?m% rngl/oR erpsion frepmehs ode! o GRdP fRS?Cf’cShé‘néne

or nore chem cal or physical properties is selected

bag&¢orfing bﬁergﬁitv% EhA§es fPAdt&habd Qeo&aﬁme&ntvé@) 188 sn@esr more

nor e chemi cal phySi cal properties of the pad and
chemicaltor phyaend pmpeme@ of the nad ané disbingdindfor nepsimnd/ or
er osi on. 12 The nethod of claim®6, further

co tyhf Yi0g. - I S an d/ or .
1. B bl o AR, e WE LR bl ! B AP Bbemical g physical
propBﬂfeﬁ o smeﬁ'@d&a%ﬁlnﬁi thé leéttaijtnlaedib()ﬁél&idrfbe@\%@rtﬁé Bfe & more chemical or

CO{ rel ati on_between the one or nore
physical properties of the pad and dishing and/or erosion to reduce dishing and/or erosion.

12.  The method of claim 6, further comprising:

identifying over-polishing and/or under-polishing from the model of a CMP process;

and

performing a sensitivity analysis to determine a correlation between the one or more

chemical or physical properties of the pad and over-polishing and/or under-polishing.

13. The method of claim 12, wherein the value for the one or more chemical or physical
properties is selected based on the determined correlation between the one or more chemical or
physical properties of the pad and over-polishing and/or under-polishing to reduce over-

polishing and/or under-polishing.
14.  The method of claim 1, wherein the structure is an optoelectronic device.
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chem cal or physical properties of the pad and
over - pol i shing and/ or under-polishing. 13. The nethod
w@booslosisms 12, wherein the value for the one orP@DUS2004/009535

chem cal, or physical properties is selected based on,
15. t hd hearethod Al slirmdys Wbpretn bR sestrisdm 2 mgnefiredisk, apwplical disk, 2
corafMEdlibERlte Qfr  ARYRLERLSIR QB es Of the pad and
over - pol 1'shing and/or under-polishing to reduce over-
pol i shing and/ or under-polishing. 14. The nethod of
16. ¢l & method eheustimizinge polishiog pad farshemicebmedtiapical panarization of a
Sangewh&gk E&g ﬁ%)%%g4 087375 PCT/ US2004/ 009535 15. The
FRY RGP oY AL oW PRI he substrate is a magneti c
di sk, an optical disk, a ceram c substrate, or a
napbtaiidiPO dréndrd khiraatbBsticd 6f a fhigpt hod of custom zi ng
a polishing pad for chem cal nechanical planarization

of a_. sem condyctor wafer, the nethod conprising: i
b PEHERFTHEE 8 A RtioRAfe rmical merhasqal plagamgtion P{at;%e wafer with a

d@%tfaoémP;tQ' @sShgTHS fifel BB ' &Ek@ ' i
mo pl anari z t?ors1 of %he vva#er %eﬁﬁg{zyrg?rﬁoaégeﬁq 0 G%G%Chlp anda range
of valnesdfesthewse nymbhechebticdl ve ghysival propemies of thapad;tandi st i cs

of the chip and a range of values for the one or nore

chenical or sical properties of th ad; .a

s Pk N GIEE by RERRRGhicA B Py B aRer g ape bsed on the
simyMtiperties for a pad based on the simulation. 17. The

nmet hod of claim 16, wherein the one or nore

characteristics of the chip includes a attern o
17. qded s mpthod of glaimyidpwhergin tirp, an¢,e mere Cé‘firaé{%éﬁtl*ﬁspf the chip includes a

3 nore chem cal or physical properties

patté#@rﬁ&fshtg&gge |phcl udes hardness, thickness, surface

groovi ng, porosity, thickness, Youngs nodul us,
18. coilpe ewtiodidfictaym 13y wheneir dneyor afort biserpiaal. or pBysiddh@roperties for the

met hod, of claj.m 16, further conprising:.obtaiging a
pad {ELAEE R ndit i ruttpi b e e ke, Spifsduodulus,
compiRskibiligy, bPadpeRs fthepad.ti vity analysis to determne a
correl ation between planarization |ength and the one
or _nore chem cal or physical properties of the pad.
19. 20 Thepmesthodioh laingfl 6¢ fugthgs aamprigingiei n the val ue for the
one or nore chem cal or physical properties is

se b@tﬁfni?t% ?@gﬁﬂ?ﬁﬂoﬁ Eﬁgﬁ?(ﬁ% gﬂenlﬁgd& QFhehdp b%e&em en

pl anar | Zat engt

performing a sensitivity analysis to determine a correlation between planarization

length and the one or more chemical or physical properties of the pad.

20.  The method of claim 19, wherein the value for the one or more chemical or physical
properties is selected based on the determined correlation between planarization length and the

one or more chemical or physical properties of the pad to optimize planarization length.
21.  The method of claim 16, further comprising:
identifying dishing and/or erosion from the model of a CMP process; and

performing a sensitivity analysis to determine a correlation between the one or more

chemical or physical properties of the pad and dishing and/or erosion.
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one or nore chem cal or physical properties of the pad
to optim ze planarization I ength. 21. The nethod of
W(alz(mhmﬂsﬁs further conprisi ng i dentifying di sPCTIgS2004/009535
process; and

or e m t he del of_ a CWP
d’# f\@ds %fo @@H& b Mhefeﬁﬁma%.fgr ihe ope PEmATa icgnical or physical
pro;fe?t'iés% 1éQ8H BREYSE ﬂletd%)er&ﬂfed(?: Rt d@n b&OREA iRl é‘? or more chemical or

physi cal properties of the pa di shing an
physied pirepertics 1 Vi oG @&W/emsmk&ﬁEB ﬁfshm@&ndfﬁln erosion.
nethod of claim21, wherein the value for the one or

caI erties is selected
base %(ﬁ@é%ﬁ{%rm ne S%KPB%TIQ% on between the one or
nore chem cal or physical properties of the pad and
di sdentifying dverrpotishing and/bouidegpolstihSbmah@mdielrof a CMP process;
erosion. 23. The nethod of claim 16, further
conprising: identifying over-polishing and/or
under - pol i shing fromthe nodel of a CMP process; and
PerkabAhig aReRSiivityt dn‘élfsié t8 H@t'e%ﬁl'n@ atcerrgﬁh@ﬁ g%t%el?the one or more
correl ati on between tHhe one nor e em cal
cheplopkorphiysigalqpepeariiessofdhe pzhblqdaui'eapohsrhuwmﬂtdr IusﬂerFIg)hshlng.
and/ or under - poI i shing. 24. The nethod of cl ai m 23,
hem ca

24, WheIrhS'n[? tfl(bcg ?f\é cgael ez f orhiext's I?rgt&%ng uggorbntgg gae QEMPFCC hemlcal or physical

propﬂ:eﬁﬁﬁmﬂaﬂecblﬁlfsécﬁb@the%tehﬁlﬂéﬂ @BrrlaBoB@&weén tHeloBe or more chemical or
em cal or physical properties of the pad and
Phywé ProRsriiesiaf Hiy Redamng ovemrdishisglandier nederpolighing b rsdege-over-
pohﬁﬂh% /8% faed ags der - polishing. 25. A method of
custom zing o ol ogical or material properties of
a pad used in a chen1ca| nmechani cal polishing (CWVP)
25. pr demsthodef pusamraizir@)farihdbgilcalmr natit@lad proyiettiek iof mphdusedgn a

var ra material characteristic
Che‘glfsl\éwﬁiaa Ly S i SRSEPS RN Bl OF ﬂ@f'qcmc fllm having
varyded fopbgrapla of fvitetibfl @fatattdrRticbd § SItRRte Cthé bhethod comprising:
architecture during the CIVP process; and optim zing
derived planarization | en response characteristics
foFOWP?sfFﬁaW@ FoR patbern depsityi CtScfPf diffarent ehip prohidejine daring the CMP
Speghdic pattern features to attain |ocal and gl obal
pro Fse
anarization. 26. The nmethod of claim 25, wherein
the optim zation is perforned during planarization of
a swptiinizhmg a deregd gl @drizationuength,2espotiteecharicteoistics foe Hishimg and/or

erejn.the optinj.zation_.is perforped duri
erosm ﬂra aa} g{ep &ﬁlgﬁ% atpspec ific pattern features to attaﬂlelocaq and g%bal planarization.

and

26.  The method of claim 25, wherein the optimization is performed during planarization of

a silicon integrated circuit.

27.  The method of claim 25, wherein the optimization is performed during planarization of

an optoelectronic device.

28.  The method of claim 25, wherein the optimization is performed during planarization of

a magnetic or optical disk.

29.  The method of claim 25, wherein the optimization is performed during planarization of

film on a ceramic or nano-composite substrate.
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an optoel ectronic device. 28. The nethod of clai m 25,
wherein the optim zation is performed during

w@b@nagizzati on of a magnetic or optical disk.P@BUSINL009535
met hod, of claim 25, wherein the optimzation is

30. peds pelishmedad f?fgchsméﬁ%meﬁm%hpl@ﬁmaanpwﬁﬁ semigardugiog wafer, the

pad RhviR@N0- conposi te substrate. 13 WO 2004/ 087375
PCT/US2004/ 009535 30. A polishing pad for cheni cal
mechani cal planarization of a sem conductor wafer, the
pa@nheminarg: chemécabor plmiyablbremrtiai vaergiing valpalfor the one or more
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