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BACKGROUND
1. Field of the Invention

{0002] The present application relates 1o polishing pads for chemical mechanical
planarization (CMP) of substrates and, more particularly, to polishing pads customized for

structures on the substrates.
2. Related At

[0003] Chemical mechanical planarization (CMP) is used to planarize films on substrates,
such as individual layers (dielectric or metal layers) during integrated circuit (1C) fabrication
on a semiconductor wafer. CMP removes undesirable topographical features of the film on the
substrate, such as metal deposits subsequent to damascene processes, or removal of excess

oxide from shallow trench isolation steps.

[0004] CMP utilizes a reactive liquid medium and a polishing pad surface to provide the
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 planarization.

[0005] Conventional open-pore and closed-pore polymeric pads with essentially
homogeneous tribological, chemical and frictional characteristics were previously suitable for
CMP, unti! 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 attempis 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
i



mechani cal and chem cal control necessaiy to achieve planarity. Either the
liquid or the polishing surface (pad) can contain nano-size inorganic
particles to enhance chem cal reactivity and/or mechanical activity of the
CWP process. The pad is typically made of a rigid, mcro-porous
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DESCRI PTI ON OF DRAW NG FI GURES [ 0007] The present application can be best

under st ood by reference tDRIWRIPOIOGNWMDRAAGEIGIHGURES aken in conjunction
with the acconmpanying drawing figures, in which |like parts may be referred

to by Ii unmeral s:
y [580'%] Tﬁe present application can be best understood by reference to the followin
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description taken in conjunction with the accompanying drawing figures, in which like parts

may be referred to by like numerals:

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

planarization (CMP) process;

10009} Figs. 2A and 2B depict an exemplary deposition layer formed on an underlying

layer;

[0010] Figs. 3A and 3B depiect 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.



100081Fi g. 1 depicts an exenplary polishing pad used in a cheni cal
mechani cal planarization (CWMP) process; [0009]Figs. 2A and 2B depict an
exenpl ary deposition layer formed on an underlying |ayer; 10010]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 exenplary planarization

I ength. DETAI LED DESCRI PTI ON [0013] The fol |l owi ng description sets forth
numer ous speci fic configurati onSETpARDEMESGRIPTAON the like. It should be
recogni zed, however, that such description is not intended as a limtation

on the s of Lhe.present invention but is instead provided as a
descri pt ff@fﬁl%l)f eb&ﬁ@ﬁgmp%%gdyﬁgmeg {orth numerous specific configurations, parameters,

and the like. It should be recognized, however, that such description is not intended as a
limitation on the scope of the present invention, but is instead provided as a description of

exemplary embodiments.

[0014]  With reference to Fig. 1, an exemplary polishing pad 102 for chemical mechanical
planarization (CMP) processing of a semiconductor wafer 104 is depicted. To planarize a
layer formed on wafer 104, a holder 106 holds wafer 104 on pad 102 while wafer 104 and pad
102 are rotated. As described above, in a typical CMP process, a reactive liquid medium (a
slurry) is also used to enhance the CMP process. It should be recognized, however, pad 102
can be used for CMP processing of {ilm on various types of structures and various types of
substrates, such as optoelectronic devices, magnetic or optical disks, ceramic and nano-

composite substrates, and the like.

[0015]) In one exemplary embodiment, pad 102 is customized based on one or more
chemical or physical properties of a structure on a substrates, such as a chip on wafer 104. It
should be recognized that the one or more characteristics of the chips can be obtained from
actual chips formed on a wafer. Alternatively, the one or more characteristics of the chips can

be obtained from a design for chips to be formed on a wafer.

[0016] In the present exemplary embodiment, the one or more characteristics of a structure
on the substrate are obtained. For example, when the structure is a chip formed on a wafer, the
one or more characteristics of the chip can include chip size, pattern density, chip architecture,
film material, film topography, and the like. Based on the one or more characteristics of the
structure, a value for the one or more chemical or physical properties of the pad is selected.
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.



[0014]Wth reference to Fig. 1, an exenplary polishing pad 102 for chem cal
mechani cal pl anarization (CWP) processing of a sem conductor wafer 104 is
depicted. To planarize a |ayer forned on wafer 104, a hol der 106 hol ds
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[0620] 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 asa
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in Fig. 2B, a final step height 212 is associated w th deposited film 204
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erosion occur. Additionally, dishing and/or erosion can be aggravated when the CMP process

involves over-polishing.

(0022} Thus, when multiple film materials are used, a value for the one or more properties
of the pad can be selected to reduce dishing and/or erosion. For example, a pad for greater
numbers of different materials can have different properiies than for fewer numbers of
different materials. One property of the pad that can be selected based on the number of
different material is the pad material hardness. In particular, to reduce dishing and/or erosion,
harder pad material (e.g., hardness greater than 90D shore, notably greater than 60D shore
hardness) is used for greater numbers of different materials than for fewer numbers of different

malterials,

[6023] 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
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[0026] One input to the model is the pattern density of the chips on the wafer. As noted

above, the pattern density can be obtained from actual chips formed on the wafer or from chip

design or architecture.

{0027] Another input to the model is a deposition bias associated with the layers of
material deposited on the wafer. The deposition bias indicates the variation between 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 on the
chip may not necessarily reflect the pattern density “as drawn” (i.e., the pattern density as

ntended in the design of the chip). This is due, in part, to the fact that during the IC
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above, the pattern density can be obtained fromactual chips fornmed on the
wafer or fromchip design or architecture. [0027] Another input to the nodel
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density tveas da}aﬁtndaig,l gﬂ mesiupmmmmb@s@mdo(dgaxezdmbpza@ae@@@w |cMexﬁi%§1| @pér the
pattern Tc(iflensmg ! he pattern density as intended in the
desi gn of PHEO ﬁl(g? pl}WlS":‘P‘?‘]i Eal’&héel’qsﬁloﬁiar]fVDt lﬂaﬁnﬂ%@ﬂlﬁmcdt(ﬁhi athoesphgyia (4)| C
processi Rglek pRssurd NEp) ddl T di el d' et

BR8suré [ep)fd; (?U%)ag ogﬂ%ﬁxc@kﬁahé?ﬁlcb p? totyg @g}r\{q dﬁ-)cp\{%{:ess

transfer the pattern i'n een

used (e. §PCVE).EACYP), alblﬁdpam@ﬁmhicWﬁﬁﬁﬁi&ﬂ‘ﬂﬁp@(\fﬂe@ﬁmlbHR‘C Fa¥Sof ks cal
vapor deBosm on anced (PE), atnospheric P) or |ow

en
pressure ’((1_05351%“18&}8&? %%%&ﬁ’@ U(“gﬂ)la}é%ﬁﬁ‘@&l depsipofiigepolsi E" perampRECVD,
APCVD, LPEVRD $AeV t ion VD, and the
i ke). Each of t he?éd %?%ég}éﬁ@?‘ﬁié”@gn‘é‘{‘ﬂ% gm&ﬁﬁé{ﬁf} eﬂf‘@fﬁ dteh%sdltgg @9‘? ng pattern
density Bnrﬂlﬁ@m@m Ithe tyE@ErofdidamjﬂtennE’Ew depesiledriG) dmnhaateoanhgaat i ve

bi as co ilms, Furthernore, the types of film
(fluori Eﬂ %&SS gﬁ c%hﬁﬁgﬁ’ﬁ 1Nt E%?%?Ib@epaf%%é@ﬁém &is|depigted ngrmgs USG
or Si 02)41@4@43' Bier entsefigst e cled i.n
Figs. 4A and 4B, Si02 or Ué%ﬁféllqgvigﬁoﬁﬁiﬁgpﬁdgé lwsﬁﬁgmsjﬁﬁ i i eFSG

films habigs40 4negatlve bias 404. 10028] As another input to the m)del a set
of test wafers can be polished using pads havi ng dlfferent val ues for the

one or g10bt operties. F' m knes proflles of the

pl anar i zeggc]hl p%%%‘g I% ﬁ)@@{ @/ﬁfré("ldf 5158{]‘8% Hi3E SC odished ysae radep hei ght
at speC|l’iavmgphffe&hﬂvzﬂe@tfbf&ﬁ:@@%rhﬁxébbtaﬂﬁﬁ%%p%ﬁm& apﬂﬁl tfn-El(J%s estA8 P%ﬁésmjm
m nus m gu}rﬁa%g% rcﬁdthlckness within a chip), which aret en ug

i nputs t [ ePIhBiEsevalsrs atlﬁ@bianpd,tsswh thénatotelheipht apatiBs an
aver age Qfesf Eactd i Y, pss.a a fast Fourier

t r ansf or% eFFT é\ggggﬁﬂ ﬁﬁﬁa{éﬁ? %égtce (IT\I/]g at e H}uﬁjeﬁé‘?‘isy}m POSE ERBIEG | m

t hi cknestéwhms M@fﬂiﬂ&hl@};hﬂﬂ@h patther ned a§h1p|a‘c‘s t6 @k Heddpr edi cted, such as step
hei ght and TI R 100301The nodel can al so provide a calculation of a

pl anari som ated with a pad. Al though definitions of
pl anari i@ﬁg gﬂ%@ﬁm(i YOy 936 mpdel crlgplates ie averegerirg ffestivayéiepodsiibl e

def i ni tizefst 8P u%m%Wa?tC]f&I? ?{1 I?Sf(%l%p@ S%aa'gc%t%lqgé i@ %@%g)gﬁ?lggpx\fv? ghv al ue

radi us ensures uniform ss Wi

at that P@@r@Mlprﬁlhbdmhnou anAgprafilc exanpbaicredRibinicad bBP RS sl asfsRat ur es
(hi gh an]glgkqﬁé/\z) ,w hin 5 nmof any location within a chip are planarized
with filf'm dk s variation within 10 percent. Essentially, a high PL is
desirable for best planarity. Thus, PL is a figure of merit for a pad

per f or N3] A Ble 9648 cﬁfﬂals@g 1Jie 10 Elﬂgll(glf f )191 Qaédnzl%n%tﬁ%%;‘)%lam 1% a il

but not for chip size of Sl z€
be non- G- f%Phﬁ"tg}ﬂ dsfingtipas pf pi@n@mwgéttr@ﬂs@ﬁé rveryupmh réfietemcdd Fidup cas mul t i

layers gE&b‘i’@@&ﬁh&&gls e SRS IR Jeng > scale %62 a ci cEe of Whlgh ?Jdu?see\illlsgrgs

featu
uniformity of film thickness within 10 percent of the value at that certain location. As an

example, a PL. of 5 mm means all features (high and low) within 5 mm of any location within a
chip are planarized with film thickness variation within 10 percent. Essentially, a high PL is
desirable for best planarity. Thus, PL is a figure of merit for a pad performance. A PIL 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 Joss of printing of device features,

ultimately resulting in yield Joss.



ultimately resulting in yield loss. [0031]After planarization length is
obtained fromthe nodel, a sensitivity analysis can be wused to correlate
the planarization length to the one or nore chem cal or physical properties
of the pad. This correlation can then be used to select a value for the one

or nore qgpgymcal Aok plAYSE ) af, P 0 opt.i.m zed, .
pl anari zgti or]1 I engtlhi.g1 [%%z%g%% é@ﬁgiété):b&znac% %ﬁgmilﬁgﬁ’ﬁvgﬁlﬂs”ﬁi Hghaisgrybe
erosi on thut torrayrelaes el fmmdmtpnM b rotesse of MoRafissH af phylshel fBsSkes of
pr edi cts nd ampunt, of di shing and/ or erosion that nmay result

he | ti
on the chiepp.eadA 12%'%(1?%1%{035;&1861&(11% lgscgghsobqg?g@@lae {@ hoprapranereghghicelgrand/ or

er osi on biyihe paers o NS BhERL- QT IANSlbANRLRPer ti es of the pad. This
correlation can then be used to sel ect} a val ue ? the one or nore chem cal

or physical properties of the pad to mnimze dishing and/or erosion.

[ 0033 1Thé00f$égel Bermadd san dentddnyifodishing ahd/shéog ot afay YaRRrdaeh T8N Ng

t hat may 1[OecSlé|t fagmgCB/P procescﬁ. In particular, the nodel predicts the

| ocat i onPERE afbARTCBE:J eFofdelnedirt dhalaeation and @sronpoef; distiipgandtraerasiop
result ohat hay efuR-onA I tal Mo i sed to correl ate

over - pol i shi n)g; and/ or xﬁﬁlggr ?‘péc{)?:niglgﬁ?%gll]%{%é?%aglao%ﬁgg%% Wgrrcl(iaaq%ﬁlélrrlﬁléﬁ'l]&/ Or

physi cal ¢{8Fiep &y thegie of nidre chyawical Triphy sical pediettic R f darpadhamidenerad tm sel ect

a val ue n r. more chem cal or physical properties of the pad to
SRR Y -n%é’f)‘f’?ﬁ@ﬁfga it £ Vo or denk SheThiGe] O3 FA seieriditoh thetmed (o
sel ect edmyainie digiing hel/@ngogsn.more properties of the pad can be produced by
adj usting the chemcal fornulations of the pad (e.g., use of extending
agents, %5 ng agents and cross |inkers). For exanple, polish pads are
pr ef er abl 5 #Jol yuPenmisbcaadsnidpalify avhapolishinglradéi théer-pohiehing faasiay eesokt

¥

t her nos ( i Vi Ki n and A an, "Polyner Processing and

St ruct u%&&?vcgﬁgﬂ)ﬁé&ﬁfg %/'Yfnma&\?\%rlarﬁélgd%orﬁeﬁxlﬁa’ﬂsi15‘?1%}|¥§t,1°r1@§§’,m%%0 Ve Seynour
and C. E.poliainghed/or dnder-poRetiygrehat £Iag i 5 Hion thhip NI @EYGHHO halysis t9n B Did e
pressure i ndulgeg%éad deformation, it is desirable to fornulate rigid

pol yur et REREHGAVET-PAIgay siramder-prlishinizde therowios tagre chanolesles physical

pol yol -i BRI EHKIM BiliE Yorrl Bt r ired to be porous; hower,

t hey car{)$ gfgeéyri gi d 25 el I% &gh%gtgoéﬁ&gglﬁ%al?en&g%lroesseﬁje&g’a@ﬁﬁeg%l 1B%P%Qf%1?hout

pores. Tpphial o gysirahpreperdanobibe PRl to B @ vei-phisamsamale indd?Welishing.
(pol yneric met hyl ene di phenyl isocyanate). Polyols can be PPG

(pol ypr ne glycol.), PEG (pol yethylene glycol), TWMP (trinethylol propane
gl ycol )?Wé& (%féﬁd‘% the s¢TRs ARGV Eye ?@‘d%@gﬂ @negre propestidsetf yhagfadernde | i nki ng
agent s gusdic@ShPAdiTRING { I 1 er teiar |.yam nes,, T, but ane 1, 4
ol Ty ot bany e B B RS o S P Gttt aetitbmg
addi ng eorieg setsandicrdradivhess . Faahmplexpistlipnds agenterablofblasctMXefased

(et hy! BAE o sfy BLLORE OO 0RRL % cand L RN CROWRISOL o2 & e, SUT el
“Polymer Processing and Structure Development,” Kluwer Academic publishers, 1999; and R.
B. Seymour and C.E. Carraher, Jr., “Polymer Chemistry: An Introduction.”) To minimize
pressure induced pad deformation, it is desirable to formulate rigid polyurethane foams. A
desirable formulation chemistry involves a polyol-isocyanate chemistry. The pads are desired
to be porous; howver, they can be rigid as well, and can contain pores or can be formed
without pores. Typical isocyantes can be TDI (toluene di-isocyanate), PMDI (polymeric
methylene di phenyl isocyanate). Polyols can be PPG (polypropylene glycol), PEG
(polyethylene glycol), TMP (trimethylol propane glycol), IBOH (hydroxy! terminated
isobutylene). A variety of cross linking agents such as primary, secondary and tertiary
polyamines, TMP, butane 1,4 diol, 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 suiied for providing long-range or short range
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effects at the mcro level. Curative agents such as diols and triols can be
used to vary polynmer properties. Catalysts such as D aza (2,2, 2)

bi scycl ooctane facilitate reaction and affect the degree of pol ynerization.
Surfactants are used to nodul ate the degree of interconnection. 10035]1In

t he preseftciexemPhary 1erdod , Ldat. . i.cal ruylations of a
pad can be generat ed%tﬁ\:%ug‘ﬁp?g%tafgﬁgg :Sl%'%téﬁgﬂ?sl %{d&?@fsﬁﬁ\%’g#} é‘%&%‘“@ﬁ‘)g@%l

chi ps of piapesticng Cptalystr such enBlidzadd,2,2)ibisentldédargrfacifistclvesidnhat] afealiat e

smal |, I nd. large chip products in the | C manyfacturing world. One
such tegﬁg%rﬁ%- éj%‘i‘*c‘é\%?&?nugsé‘ aflﬁa‘ﬁéfweaﬁfd@owaﬁeﬁe Regage AplcHeBIGHIY by M T
M croel ectronics |ab. [0036] Al t hough exenpl ary enbodi ments have been
descri beflo3Bpr | aUshamididh exrh oSy GARARCARARI LR NAERAT kNG fisRTEL e
spirit and/or scope of the Eres_ent I nventi on. erefore, the presen
i nvent i opadradiczeneataddhwgb testiog imthelfeihgith ivafdredith dest bisips peeirfing pdteinns
shown | ndén@ﬁiedr iawi n(%@aa]%.idfs%i bed above CLAI V5. 1. A nethod of, selecting
a pol i shing _pg’d‘ TOreRBHPE SN UHR RS Sn}?l“af’ilﬁﬁjliuﬁla%qddﬁrg@fchﬁ’ Hohetyiathe 1G he
met hod coepifksihifgy woliaIOHNGcR GDANBHRlat IS LE iﬂfﬂuﬁ‘rys&rirdgq%]f‘%%la 0sA desioned
substrat e; ) selecting a value for a chem cal” or physica prop%rty of
a pol i shhylipddicteslesgroniwedeti.n cheni cal nechanical pl anari zation of the
substrate based on the obtained characteristic of the structure on the
subst r at gprand ol i,shing the substrate wit. he .poli shi.ng. pad
havi ng t@gg’@hem"’t:l%’lou%? e%%"fﬂ%lf‘%’a‘f“q%‘% opENt 53\‘& ke fiﬁ%“g%\f?adélfms modificalions can
be made without departing from the spirit and/or scope of the present invention. Therefore, the

present invention should not be construed as being limited to the specific forms shown in the

drawings and described above.



2. The nmethod of claiml, wherein the characteristic of the structure is
sel ected fromthe group consisting of a pattern density of the structure,
filmmterial, a nunber of different nmaterials, and a size of the
structure. 3. The nethod of claiml, wherein the chem cal or physical
property of the polishing pad is a property selected fromthe group

consi sting of hardness, porosity, Young's nodulus, and conpressibility of
the polishing pad. 4. The nmethod of claiml, wherein the chem cal or
physi cal.Aaiverty of the polishing pad is selected fromthe group

consi sting of hardness, porosity, Young' s nodulus, and conpressibility of
the polishing pad, and wherein the characteristic of the structure on the

substrate CRERiRREST s@le&ﬁltg:]ﬁd?islqﬁg'ﬁé& Bor 8ehiBal ARRASLal lgn%?iztgﬁon of%; The nethod

of claiml, wherein the chem cal  or physical property o e p&]ishing pad

i s sel sosladefthomethhe cgnpligngonsi sting of hardness, porosity, Young's

modul us, an(%tﬁ?i: ra%ﬁ?aja{ﬁj 1li§.t|tc¥)f9~fs 1‘&0@3{'@%91'85%@5&101 .. pad, and wherein obtaining
the characteristfc o REHSHY AP UF &SR 4R Eibst r at e conprises: obtaining a
pl anari zat i erecliengtdiuofora cﬁbﬂ?icp[r(ﬁ(;)ﬁﬁﬁcal aigerty ?fa pol BRihf @ﬁdﬁo{'tg: @e(ﬁﬁﬂ’lsgt [ \r/]i ty
anal ysi,s to determ ne a correl ation between pl anari zation | ength and the
chenych”BVﬂBW9¥W5§ p%?%ﬁ%??&“%?e%Wg”ﬁ%pgﬁﬁPﬁam g@ﬁmdéhm?ﬁé“%ﬁﬁﬁgw of claim
5, whegigicturd fiethwalp@afeosind he chem cal or physical property is selected
based on the determ ned correl ati on between planarization | ength and the

cheni cal orPyhiRNisg diisubstisirew it theotishéngoradiheHing tharadmice| @pthysical@roperty
pl anarzireQRd.engt h.

2. The method of claim |, wherein the characteristic of the structure is selected from the
group consisting of a pattern density of the structure, film material, a number of different

materials, and a size of the structure.

3. The method of claim [, wherein the chemical or physical property of the polishing pad is
a property selected from the group consisting of hardness, porosity, Young's modulus, and

compressibility of the polishing pad.

4. The method of claim 1, wherein the chemical or physical propeity of the polishing pad is
selected from the group consisting of hardness, porosity, Young's modulus, and compressibility
of the polishing pad, and wherein the characteristic of the structure on the substrate comprises a

pattern density and a deposition bias,

5. The method of claim 1, wherein the chemical or physical property of the polishing pad is
selected from the group consisting of hardness, porosity, Young's modulus, and compressibility
of the polishing pad, and wherein obtaining the characteristic of the structure on the substrate
comprises:

obtaining a planarization length of a CMP process; and

performing a sensitivity analysis to determine a correlation between planarization length

and the chemical or physical property of the polishing pad.
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7. The nethod of claiml, wherein the chem cal or physical property of the
polishing pad is selected fromthe group consisting of hardness, porosity,
Young's nodul us, and conpressibility of the polishing pad, and wherein
obt ai ning the characteristic of the structure on the substrate conprises:
identifying dishing and/or erosion of a CWP process; and performng a
sensitivity analysis to determ ne a correl ation between the chem cal or
physi cal property of the polishing pad and di shing and/or erosion. 8. The
met hod of claim 7, wherein the value for the chemi cal or physical property

is sel cte ase eterm ned correl ati on between the chem cal or
physi cal é?‘ftg Cg‘?{ Cﬁ‘H@ ST g ViHE Al dicersahgt RlarePrdsEitn to reduce

di shi nQ:[s%[bWHé‘EedenQﬁé &ermifed chRRlalBl FAdQf plghai Midn le:‘(}@[@ﬁ:ﬁi e bigni6d1@1 cal or
physi cal property of the polishing pad is selected fromthe group

consi skivagalafronraly dh dxespolipbipgsid iy opyamirsglanaripdienlengttand conpressi bility of
t he polishing pad, and wherein obtaining the characteristic of the
structure on the substrate conprises: identifying over-polishing and/or
under -pol i sHiengetbdd & CVR lpmdneessthe almehical or phypsérat plropi:lt;gofahcsgcnshimg\phdi gs
analy5|? %ﬁfdet§ mne a correl Etlon bet ween,,t he, ch cal L?

pr oper FVFCEE OIS Sl UBKORYS Bd | ARSI E Wﬁﬁﬁfﬁ Lﬁﬂ“@ﬁﬂ@?“%ﬂ i'®hi ng.
10. Ther thepd1RBin@fpadlagll MQreivbRLifInR tidBaMaletieid @rihd Qﬁlcﬁlh@éﬂ akutta® hyS' cal
property is selected based on the determ ned correl ation between the

cheni c@iMiicphysi cal property of the polishing pad and over - pol i shing
and/ or undqgﬂggyh Pg?ﬁ?%&ﬂ?ﬁg&ﬁ&19M§é&ﬁqjbéﬂé%gdandlor under - pol i shi ng.

11. The net ho urt conpri'si selecting, froma
plurality gferfpotinghisagitpagsnaashtowdetdimanedi o‘oi:erwnn batadeeretht ohentibd ochem cal or

physi cal property of th ol i shing.pad, the polishing pad having the value
for t I‘Pg'yé'ﬁ%i r%pﬁf%é)ﬂlﬁﬁﬂ?g?@% paéirac?agir“ﬁi}l.& a”i}é‘ “RS¥8t hod of selecting a
polishing pad for chem cal nmechanical planarization of a substrate, the
nethod conpri si ng:

. The method of claim 7, wherein the value for the chemical or physical property is

selected based on the determined correlation between the chemical or physical property of the

polishing pad and dishing and/or erosion to reduce dishing and/or erosion.

9. The method of claim |, wherein the chemical or physical property of the polishing pad is
selected from the group consisting of hardness, porosity, Young's modulus, and compressibility
of the polishing pad, and wherein obtaining the characteristic of the structure on the substrate
comprises:

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

performing a sensitivity analysis to determine a correlation between the chemical or

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

10.  The method of claim 9, wherein the value for the chemical or physical property is
selected based on the determined correlation between the chemical or physical property of the
polishing pad and over-polishing and/or under-polishing to reduce over-polishing and/or under-

polishing.

11, The method of claim 1, further comprising:
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obtaining a characteristic of a structure on a substrate; selecting a
val ue for a chem cal or physical property of a polishing pad to be used in
chem cal mechanical planarization of the substrate based on the obtai ned
characteristic of the structure on the substrate; and polishing a
second substrate with the polishing pad having the chem cal or physical
property with the value. 13. The nethod of claim 12, wherein the chem cal
or physical property of the polishing pad is selected fromthe group

consi st i ng wmfectiag, dmessplupdityosi goyishiYe paty'eschwiduh diieranndalcofpriessichidal ty of

t he polishi.n ad, and wherein the characteristic of the structure on the
Subst ranEe Lo PTGy SR M PR By P BB whhpade Rames e

met hodpigkicel gbperd2, wherein the chem cal or physical property of the
polishing pad is selected fromthe group consisting of hardness, porosity,
Young's nodul us, and conpressibility of the polishing pad, and wherein

obt ai njng the.. ractienisti.c.of: 1C1: X - st rat e conprises
obt ai n%ﬁhg aﬁg]cgﬁgroﬁggtg{t%% A ‘%Hg{[ﬁé Ezfii %P Wi%ﬂ? gqé'glgdsn‘;icjag%%%%“& (gfear formng a
sensi tiubktrage, diahgtbo&canapradter m ne a correl ati on between pl anari zation

| ength and the .chem cal or. physical property of the polishing pad. 15. The
net hod of éﬁﬁvaﬁﬁghﬂﬁ%?éﬁﬁC$ﬁé“W%Wﬁ§“F&$m%%@’chenicaI or physical property
i s sel ect edichasigth aud €2 dBEBILAI N QHy LRI pbaty M RELMREPaddlodakéeat i on

| engt h and Lhe chem cal or physical property of the polishing pad to

opt i m SEMHaRSFhaRisa; ipnarigptipnrel thagbstpiebased drode ebtagted icharagerishigef dien t he
chem cglycQfe R%S k@Rl gRerty of the polishing pad is selected fromthe
group consi sting of hardness, porosity, Young's nodul us, and

conpr essi bifolishing# seched posirathivit thaphlishing pahkaviigthe bitemiivd! g physecal
characteristic ©f the structure on the substrate conprises: identifying
dishiﬂégé%gwgﬁ]@Fgéfgn of a CMP process; and performng a sensitivity
analysis to determ ne a correlation between the chem cal or physi cal
properﬁy of .t he oIishi_nqu\%1 and di shi.ng and/ or erosion

[he method of claim erein the chemical or physical property of the polishing pad
is selected from the group consisting of hardness, porosity, Young's modulus, and
compressibility of the polishing pad, and wherein the characteristic of the structure on the

substrate comprises a pattern density and a deposition bias.

[4.  The method of claim 12, wherein the chemical or physical property of the polishing pad
is selected from the group consisting of hardness, porosity, Young's modulus, and
compressibility of the polishing pad, and wherein obtaining the characteristic of the structure on
the substrate comprises obtaining a planarization fength of a CMP process; and

performing a sensitivity analysis to determine a correlation between planarization length

and the chemical or physical property of the polishing pad.
5. The method of claim 14, wherein the value for the chemical or physical property is
selected based on the determined correlation between planarization length and the chemical or

physical property of the polishing pad to optimize planarization length.

[6.  The method of claim 12, wherein the chemical or physical property of the polishing pad

is selected from the group consisting of hardness, porosity, Young's modulus, and
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17. The method of claim 16, wherein the value for the chem cal or physical
property is selected based on the determ ned correl ation between the

chem cal or physical property of the polishing pad and di shing and/or
erosion to reduce dishing and/or erosion. 18. The nethod of claim12,
wherein the chem cal or physical property of the polishing pad is sel ected
fromthe group consisting of hardness, porosity, Young' s nodulus, and
conpressibility of the polishing pad, and wherein obtaining the

char actenpradsibelitghf tha@o Bshintcpadr ndorhdrdie oBtalsiy @k ehaang@stis esthe k@emirk byi ng
over-polishing and/.or under-polishing of a GV process; and

perforﬁ?ﬁ@maa &AYPYISi ty analysis to determine a correlation between the

chem cal origahyihg alsh Pk ARELE droQbn bHECRO! JrsfisfiGnpad and over-pol i shing
and/ or under-polishing. 19. The nethod of cl'aim 18, wherein the value for

t he chemi caletiormiBpsieséivipyraopesis (p Joscradicacony!digs detvem thhshadeitadrom ned
correl gt Gthe.. ! r ysi,cal property of the polishing pad
and oJ§§%%§N?§%¥§3@3&@%@§mﬁgggﬁ%%3W?§ *%8&’8“$%’uCe over - pol i shi ng and/ or
under - poli shing. 20. The method of claim 12, further conprising:

with a different val ue

sel ectjng, .from lurality of po]ishing pads eac di ffer

for th fghe%ed%?tﬁ%fO%WQi Iéawgwﬁd{%m}“%‘gl Bﬁéﬁﬁafﬁd i FFARIOPERE Spol i shi ng
pad hawidgdbisd\valkedd@hiidatotBRbCidw i ROVIRINGSd! oP pRRRAE Mroperlof tlhe met hod
of claim 12, wherein the substrate is a test substrate and thé second

subst rialishing pad Eﬁﬂddﬁﬂ’é‘lg Hghyteragioa to reduce dishing and/or erosion.

18.  The method of claim 12, wherein the chemical or physical property of the polishing pad
is selected from the group consisting of hardness, porosity, Young's modulus, and
compressibility of the polishing pad, and wherein obtaining the characteristic of the structure on
the substrate comprises:

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

performing a sensitivity analysis to determine a correlation between the chemical or

physical property of the polishing pad and over-polishing and/or under-polishing,

19, The method of claim [8, wherein the value for the chemical or physical property is
selected based on the determined correlation between the chemical or physical property of the
polishing pad and over-polishing and/or under-polishing to reduce over-polishing and/or under-

polishing.

20.  The method of claim 12, further comprising:
selecting, from a plurality of polishing pads each with a different value for the chemical
or physical property of the polishing pad, the polishing pad having the value for the chemical or

physical property.

21.  The method of claim 12, wherein the substrate is a test substrate and the second substrate

is a product substrate.

13



