SPECI FI CATI ON Pol i shing Pad Technical Field [0001] This invention rel ates
to a polishing pad for use in polishing target objects such as

sem conductor wafers and nagnetic hard di sk substrates that require a
surface with a high degree of flatness and in particular to such a
polishing pad suited for use for the planarization of a wafer in the
production process of sem conductor devices. Background of the Invention
[ 0002] In the production process of sem conductor devices, nmetal wring

| ayers for nutually connecting el S transistors, capacitors
and resistors are comng to be nﬁ?&lﬁgéﬁﬁﬁnd this is commonly done by
the photo-Ilithography technology or the damascene nethod. By the

phot ol i t hogr aphyotigghieddogy, a wring pattern is exposed to light and

netal wires are stacked. By this nmethod, however, step differences tend to
be formed on thdeskpiraldieldi the device when an insulating film between

|l ayers is depesited §Ria, w5t I¢kd 6} Efﬂldf RS0l GRREST QD the
surface of @he ]devi ce gue@%%ﬂ%&s@g Oglmﬁif:l% engggseblg?gr%esl ﬁ%girage ethan t he
f ocusi ng dept h efichtdseehicghductorposers end mhgneiic tardatisk dubstrdies thitdequimnd  shape
of the pattern becone.adversely af ted and the uf agt urj. t hr.oughput
of the Ser conddgiar Ay Bed Sied i B SRR S G RE R yEF s golifitng
unevenness on tilieddevisedorsié bREaszatbeof Owalte h bt pppddiddreirengest i s made
smal l er, the nmanufacturi gg throughput of sem conductor devices can be

i nproved becausé&PReNAUEYHESYIFE nargin in optical |ithography can be secured

and very fine paLieiBuldof 8dnsliyyng ON the wiring |layers can be
accurately and easi carried out. By the danascene nethod, on the other

hand, a mulQ492] ayer eth the pradgclian froeasedf dspicaddpeior davings,aneiplrvinge eewl  (Cu)
after wiring gr e : ' i [ . ' t he
W ring netal onf"g\{ﬁﬁﬁ‘éaﬁﬁe“’%‘ﬁée"%gg 8%@3&@%}[}&@%&%@%@%&85;!&0 g%:rgggdlegﬁ%&s?%%r eis a
probl em of so- cadhing tadbsmuitglayerct had thidie comnioaly quak by ofic pHueo-idbalaphyM ri ng

RN RSN et T T I

Pl anari zation i &if Rfleat bk RO iR attbhBd] Whes £0 s@atdde B chRMGRd,
however, step differences tend to be formed on the surface of the device when an
insulating film between layers is deposited on a metal wiring layer and if the
unevenness on the surface of the device due to such step differences becomes
larger than the focusing depth of the light exposure, the accuracy in the width and
shape of the pattern become adversely affected and the manufacturing throughput
of the semiconductor devices becomes lower. In other words, if the unevenness
on the device surfaces due to such step differences is made smaller, the
manufacturing throughput of semiconductor devices can be improved because the
exposure margin in optical lithography can be secured and very fine patterning
and etching on the wiring layers can be accurately and easily carried out. By the
damascene method, on the other hand, a multi-layered wiring is formed by
depositing a wiring metal (Cu) after wiring grooves are formed on the insulating
film and leaving the wiring metal only inside the grooves by a polishing process
but there is a problem of so-called dishing in that the center part of the metal
wiring may become thin due to the polishing. For this reason, planarization of the

device surface is an important step of the production process.
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mechani cal polishing (CW) technol ogy. The CWP technology is a polishing
technol ogy with both a chem cal dissolving operation by a liquid chem cal
and a nechanical renoval operation, dissolving the device surface
chemcally by using a liquid chem cal and polishing it nechanically with
abrading particles. It is a wdely used polishing technol ogy because no
altered |l ayer (surface portion different fromthe interior, generated by
the fabrication process) is generated. [0004] Planarization by CWP is

general ly |ed out, by .rotatin in | .at Iaten on which a

ol shi g RA e ar 1 RRGEESh st eheo S Pt rsOrapled B ng pad it h
slurry causi ng %ﬁ&hzﬁm@a@b@ﬂdhﬂ% (@MF)‘t@dh%lo@?' egd et {e%omfgrytlé @b&%hu@f silica,
alum na, ceria, zirconia, etc. be dispersed within an al kaline or acidic

fabrication ||q@@can@ﬁ%wmté@@thr?gcmméqeéénamvma@pwﬂqra%abquuﬂ pemyiggl @pd gor t he
devi ce Surface}negﬁénfi‘&ahf-‘e%&% Oa?é%lohsél'sé?; u{ﬁh‘é dg{llc@mﬁ‘?a{(];élcﬁér%lcilgﬁcgﬁ]cfirlgn the

technical field product1 on Sem cond tors, ont
bei ng required a(blqdel\ﬁébmp:aharrde;w skeop tohagymitoly pidi atshdingparhidesdribace of a

be Tormea wi th Ay B RYE e el Heg it boakT BN Era BT ng

process, the pohimrm@oaatﬁemaﬁngg@aram 181188 tibeicat R R6d¥BY) liFenesitddce it is
attached tg@he surface of a rotating |apping plate and a wafer is pressed

toit, @i bed Blsdézationfy CMI 1sigqaeralinedrried pyf byfrotates pEPPYBIPHE pad i s
t oo great the pajbiaph Mm&my&%m%%ah@yﬂac%t g@g}gylﬁ@@lewfm%flmenes and

the phenonenon of dishing may t 'ace such ep ditferences (or
so-cal | ed resi golaghingtpsg vl s‘lmsewemg sweohebiadingeafiptayseleded trhm patifdiesce of

the wafer. [ 0003} Slfl&l Xfu%ma Celtl %11’9091?\/%10 }o be, a%saa%?e?gvdhpva%séikzg%%%ﬁa&i?iﬁgar den

the polishing pad so” as 10 Feadte™ ast or ma
pol i shi ng oper afdbanatRatlgymid arﬁq;ewﬁhlgttheleonft@fheeuﬁ“mlcﬁ‘ thadwvsfel @s €= devigel | shi ng

pad having a rel ative n body with elasticity on the order of
400psi and a ba&‘kr}%ﬁ %{%W%éoéﬁaﬁf@m é’é?u"éﬁ“@y (bul k modul us) than that of
the main bagyspf 250}?15the%chﬁi@eﬂsﬁeﬁi(Bfﬁ}ﬁ&ﬁ}iuba@of%éﬁﬁc&ﬁiﬁ&oﬁs%ﬁ geaurt nidie main
body. As an exanple, pads with main body o f oaned pol yur et hane W th

elasticity 400p§|lS badgredeirediamevelep ?LO@@ t@h@@@%ﬁéﬁﬂ@?hs}m@ﬁﬁp spiface @ @0. ) and a

backing with el gaki 6y, Z00RSH BY AGkAL: AT SURA4RR R iGed. e Fode!

Nitta Co.) atta ed tot K SUrface o
formed with a high level of accuracy.

[0006] During a polishing process, the polishing pad undergoes an elastic
deformation, since it is attached to the surface of a rotating lapping plate and a
wafer is pressed to it, as described above. Thus, if the elasticity of the polishing
pad is too great, the part of the insulating layer between the wiring lines and the
phenomenon of dishing may take place such that step differences (or so-called
residual step differences) come to be formed on the surface of the wafer.

[0007] In view of the above, it is being investigated to harden the polishing pad so
as to reduce its elastic deformation during the polishing operation Patent
Document 1, for example, discloses a polishing pad having a relatively hard pad
main body with elasticity on the order of 400psi and a backing with a smaller
elasticity (bulk modulus) than that of the main body of 250psi or less attached to
the back surface of the main body. As an example, pads with main body of
foamed polyurethane with elasticity 400psi (product name IC1000 produced by
Rodel Nitta Co.) and a backing with elasticity 250psi (product name SUBA400
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commercially avail able. [Patent Docunent |] Japanese Patent Publication
Tokkai 6-21028, Disclosure of the Invention Problens to be solved by the
I nvention [0008] In the field of sem conductor production, as described
above, it is comng to be required to devel op a new technol ogy for
polishing the surface of a wafer nore flatly and uniformy. In recent
years, in particular, it is comng to be required to devel op a technol ogy
for acconplishing a step di fference rel axation of about 95% or nore and

ndependent 1y o the-Ban R TR e mebbirbhen ARl vl ' oo

di fference rel ammmlaiw@maﬂ,le{e (in the unit of % obtained by dividing

t he difference en the initial step difference and the residual step
difference by t @e‘i‘ qeugenist] e&‘%ﬂ?*@ﬁ@ﬁ%@lb&ﬁ@@h@kkﬁiﬁ ¢1®8yi ng by 100.
[0009] The cl osqyisd@@tite biine ieddifondPPr oach 100, the smaller is the residual
step difference and the flatter 1s the surface shown to have been nade.
The within waf &roblgmsdebeselwed by the Inyentidrowi ng t he pol i shing rate at each

DT er ™ M| 206 1n B8 AP L ARTREUATORARE o abicBrbd DolRat isaprll g

rate anong the pobateguired ﬁ)hbvﬂbﬁﬁaaet@hﬁblog)h&n wOlihintbhé euirck $f & hefesurface
shown to have been ﬁollshed E Olg}‘ Wth a prior art gollshl ng . pad
BY-

descri bed above ™o G YK Wi feCER oS mrpéFté&‘!ﬂ‘a {§ comMIgAOBe, has been

acconpl i shed w Hﬁquﬂe@ﬁide@él@pfa%dmgiogﬂf@a rElish@\ B cﬁffér@h&h%l’akétfb% of
protrusions of widths 20m and strai | ine indentations wt ths 80m

and depths 80m alp%f)ﬁ%t@ngmmmd@ucaliad Wébmd?ifaffﬁewelﬁaeformléﬂ’"e(foat‘i/m\rmu )fofom y

78. 7% can be acgonphyshads] %d%é}g?ﬁgﬁfg%%ec% g{éfetﬁgw?q]% alesh ov{]"ﬁ%” ng

straight-line protrusmns 0 m and raig ne in I ons
with w dths 20n’sfap|d1f€beqnchselmmibmistaevahm(e1 thefuait meth) obhnediblyfdevidingels i n t he

resi dual step differences du erenc ens of the wafer
surf ace patter%lfareé’c? g%tweg'? 8‘“'3?1@??‘%%&816%”@ ?’ﬁ?ﬁ‘EP%{IS 6‘#”% rSIH'? bt t he

waf er are pol i shednitiekegsgifriehye @MQ%I’FIH@-&;}E’H%E igp.waf er non-uniformty of
only 7.2% fan pbe acconplished. In other words, currently available prior

art” pol i shif§®bads c APmelpsea dewripisivahie pprronghat (e g smelleninitesesidua) stepqui r ed
in the field of 4 $RMEEORIHRE Phtter is the surface shown to have been made. The within

wafer non-uniformity is for showing the polishing rate at each point on the surface
as the standard deviation o (in the unit of %). The smaller is this value, the
smaller is the fluctuation in the polishing rate among the points in the surface and
the more uniform is the surface shown to have been polished.

[0010] With a prior art polishing pad described above, although a step difference
relaxation of 97.8% has been accomplished with a pattern formed on a wafer
having straight-line protrusions of widths 20um and straight-line indentations
with widths 80um and depths 80wm alternately formed, a step difference
relaxation of only 78.7% can be accomplished in the case of a pattern on a wafer
having straight-line protrusions of widths 80um and straight-line indentations
with widths 20um and depths 80pm alternately formed. The differences in the
residual step differences due to the difference in the density of the wafer surface
pattern are too large, and the outer peripheral portions of the wafer are polished
excessively such that a within wafer non-uniformity of only 7.2% can be

accomplished. In other words, currently available prior art polishing pads cannot
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production. [0011] It is therefore an object of this invention to provide a
polishing pad capable of polishing the surface of a wafer (that is, the
surface of a device) nore flatly and nore uniformy. Means for solving the
probl ens [0012] A polishing pad according to this invention nay be
characterized as conprising a nmain body having a polishing surface and a
backing that is affixed to the back surface of the nmain body. [0013] The
el asticity of the main body is within the range of 600psi-16000psi and

preferably wthi ; f i -16000psi . Whe Qnpressi ve pressure
b Spat- Yopsi il 2 P ORE Y SRRERL P e RS Pt hi
the range of O. pmk@tiGnm [ 0015] A pad nade of a foaned material using a
synthetic resin as its, terial, a .of a non-foaned material using a
Synehetle BRI 2 ¢ e TRkt R o S R o

conpri si ng synt Repdble & foBEISng theRAGaeITRN FéhatsSHB LRSI G h @8¥ie) di¥i NY

m crocapsul es m xed thereinto and a pad conprising a synthetic resin

havi ng particl edlaHy Redimoraielopny. may be used as the main body. [0016] The

elasticity of t i o an that of the main body and exceeds
300psi when a cgﬁ%$§g§¢§g"% gg r%kﬁ 2psi - 16psi is applied. [0017] A pad
made of a fldERed mat érpadishingipadjaaosiymy toahis dnveatidmmag be timramdrieeial, a pad
of a non-foanmed mater.ial using, a s’i){nt het i ¢, esin as its mgterial, a pad
made of a non-ﬁ%@@ﬂﬁﬂ$otﬁ”ﬁ%ﬁﬁP?% ?ﬁp%@ﬂﬂH%W%é”#ﬁﬁépgﬁt%aﬁ%%“@bﬁprising a
synthetic resi naffb@uiighebucd QeRRSHT BS midixggdiyt hereinto and a pad conprising
a synt hetii rg in having particles mxed thereinto may be used as the
backi ng. EfYHEl of t hBe plagtiHY o8 hemmn BpdyistHthin Pieirengkion §00nsit 1 ePpsiiasdd as
above, a step di i : . . i thHin
varer nonunt fof it ot duous Oy oF | FlopsTRRRbpI WG RS ARyt 4
surface of a waPesi-lépsi ibapped.i shed nore snoothly and uniformy. Mde for

car Y0 e ol bR, 9T, ikl IR o2 AR A 1

[0015] A pad made of a foamed material using a synthetic resin as its material, a
pad of a non-foamed material using a synthetic resin as its material, a pad made of
a non-woven cloth comprising synthetic fibers, a pad comprising a synthetic resin
having microcapsules mixed thereinto and a pad comprising a synthetic resin
having particles mixed thereinto may be used as the main body.

[0016] The elasticity of the backing is lower than that of the main body and
exceeds 300psi when a compressive pressure of 2psi-16psi is applied.

[0017] A pad made of a foamed material using a synthetic resin as its material, a
pad of a non-foamed material using a synthetic resin as its material, a pad made of
a non-woven cloth comprising synthetic fibers, a pad comprising a synthetic resin
having microcapsules mixed thereinto and a pad comprising a synthetic resin
having particles mixed thereinto may be used as the backing,

Effcct of the Invention

[0018] With a polishing pad comprised as above, a step difference relaxation of
about 95% or above and a within wafer non-uniformity of about 7% or less can be
accomplished and the surface of a wafer can be polished more smoothly and

uniformly.

NMCI PO63



a main body I 1 with a polishing surface and a backing 12 affixed to the
back surface of this main body 11. [0020] <Mai n Body of Pad> The

el asticity of the main body 11 is within the range of 600psi- | 6000psi
and preferably 1600psi- | 6000psi under a conpressive pressure of
2psi-16psi. If it is less than 600psi, its elastic deformati on becones too

| arge during the polishing such that the interior of the indentations of
the wafer surface (or the device surface) is polished excessively and
resi dual st ifferences ar enerated. If the elasticity of the main
body 11 exé@gﬁgﬂféﬁﬁﬁﬁ§5T“tgﬁg“%ﬂpﬂ“body 11 is hardly conpressed and since

it ceases t[ooi3g def omried AWKDRE a pPl@HEUSAE, 1 (URYGAINGdo 864 AV, FbrRigf or med
on the wafer surface, [0021] In what follows, elasticity i s defined such

that an initial %0HpPeds]Vulth gpekddinesurigcqand mpagking [3elfpdito didathe

thi ckness under giS Jrfit hdln wRYRHessive pressure is defined to be zero.
The maxi mum conpressive pressuré is taken as 16psi, and the elasticity is
obt ai ned flofdd he t hiMareBsdunidad>tTHieslavtsiiynefithe meimdrods i vewithiagisure or t he
anount of conpr i t QNI eSSi.V r ur i-S .l ngre d fromthe
initial conpreszﬁlg%g?gggﬁpéxﬁgggﬁgpw‘?%ﬁg%?@%ﬁﬁﬁgg@P%gn&%ﬁggglP%?&Eron1the
practical point pefssure ef2psi-hepgpolfiisibilgag tHan @66pH dis(cldas défBimdtive bepuressur e
with which the wafer surface i s pressed agai nst the surface of _the

pol i shing pad ofod litecdiiFinhe rofistipa skt BasigieripLolils (deHatans of i i al and
Mexi num  pr essuk@gor s@ifadM (bhihb dbNg: L1098 i9holtRed 2 48R ely &&ﬂ%@hu@sfefe the
elasticity and the conpressibility are related as shovwn by Fornmula (1

gi ven bel ow ( EMH&T¢neps 4% g%%@@chpﬁél%ﬁlﬁﬁéwm eSdhara)y f@onidrexseddpil OG0y,

Formula (1) th i I I LB it hi of

0. 1% about 2. 7% GBF?““”SP‘%?N ’éihtafyﬁ?%ﬁ@%gﬁeiﬁ?‘* %b{)éo%g‘?a%\%s ‘glrbgf}%’@ ’Bé&ag‘ﬁayér
0.1% 1. 0% (or ebasturgiuhywasted 608pEds-mAGR00BRREJ on (h8@2r sddadeche nmai n body 11
of the pad .-, nhon-fpa nrenbers of a thetic, resin material selected
rom the. gfbls1 of knBRRE Hagpr sy To P Phe Sty te B e nei ot | ng
of polyester, pelysti€ishafencdRObyPpHRYY BREhicRWsOTnde iy nitRNBorBPeRXive esi ns
may be used. Such main bodi es may be produced by placing inside a nold a

resin sol ution Preeps Edetyedigdrgroa ThampHBYMICOMArassivg AEFIUES isdaken as

16psi, and the elasticity is obtained from the thickness under this maximum
compressive pressure or the amount of compression as the compressive pressure
is increased from the initial compressive pressure to the maximum compressive
pressure. From the practical point of view, the polishing pressure (that is, the
pressure with which the wafer surface is pressed against the surface of the
polishing pad or the surface of its main body) is between the initial and maximum
pressures, or within the range of 2psi-16psi.

[0022] Since the elasticity and the compressibility are related as shown by
Formula (1) given below:
(Elasticity) = (Compressive pressure)/(Compressibility), Formula (1)
the main body 11 has compressibility within the range of 0.1%-about 2.7% (or
elasticity = 600psi-16000psi), or preferably 0.1%-1.0% (or elasticity = 1600psi-
16000psi).

[0023] As the main body 11 of the pad 10, non-foamed members of a synthetic
resin material selected from the group of known thermoplastic or thermosetting

resins consisting of polyester, polyurethane, polypropylene, nylon, acryl and
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hardening it inside the nmold, form ng a block of a non-foaned material and
slicing it to a specified thickness. They may be produced al so by a known
sheet nol di ng method such as the protrusion and injection nolding nethods.
[ 0024] The conpression recovery ratio of this nmain body made of a
non-foaned material is within the range of 50% or greater, or preferably
70% or greater. If the conpression recovery ratio is less than 50% it is
difficult to fO||OMlthe unevenness on the device surface such that

fluctuations ar : f I n,the astl rec C t he pad
at varous pop nioeeite b PERUA, R b aSh A% G SRR b, R EE Rl
cannot act unif armblyd acwe sd[hﬁearvmf:mmcsw fatEy a N@ddilet iodsyinthete rdslnyct uation in

t he stock renoval variq points.on th fer surface and.the, K wafer
surface cannot 3@(@HW€6VHW © BEm Q&é@“ﬂWﬁéﬁ@§§ﬁ$é§§F@ﬁmW@dBV%¥§aP%t|o is a
number repr esentsiifigg {16 a ApRMddiiMicRhesdl ?%ﬁﬁ?’@é"ﬁroﬂ@&@‘é%ﬁ% alnbhRh&tcertain
time period after the main body is deforne eci fi ed conpressive

force, indicatimgjdinpaethediscl asthgprosusivhand gestien ewlding pictiodsrent wi t h

respect t Oébm Corrprr(ﬁggb%ﬁ egéléplle@&%ﬂ?[httlo o[f%qg%]am%odg%@? 0?2’9%%%168]: a

foanmed material obtain oma synt I'c Tesin suc

pol yur et hane (smnelmlsdmﬁnh d&e@ganfﬁ@ﬁﬁ@@&zt&aémbfe%m T®abt gueateil olif e

2000- 269170), a_non-woven i si. ynthetic fibers (such
as disclosed in gQBﬁﬁ%%%“f%M%%F“@dﬁ&?%é??éﬁ°T%%%§&%¥B@b&9@@% or a pad

conprising a synhbehids bf Feliewck Bufh@rsQcic ARSI @Futidhx8d liky (& wébln 88 the

di scl osed in Japanese Patent Publication Tokkai 11-2859 6{) may be used as

the main body 1£'3stiq iscoyegpetorgepfit %PMV?%@JSFP@M*%WW@Wafﬁqféu‘fﬁ@dséss@onpr| si ng
a synthetic resﬁé@uﬁ“tﬁ@pa@ﬁﬁﬁb&é&?ﬁo@éotﬁl’ﬁrfdxﬁll eﬁ@ﬂé@aﬁ@{ st AR Jmﬁssg in as

abradi ng particles and pads conprising a s etic resin rixe
synt hetic reS|nﬂpﬁpwﬂmheémtmaadsmosdvamgmsamnmcmuhéemﬁﬁemﬁadpu@ﬂwng t he

har dness of the ny. ,such anar shape havi ng
The ol ast  ci ty Wrpl s Qowien B vyt tuy B BE ol ufreBion i AR FR B Hrm ©
body 11. [0026] néhbdraeighsentig thbhu&ﬁt[tﬁbﬁdlsplﬁcdnfbﬁﬁ fdcgur@bwithife ddBbin thedy 11

may have grooves.forned on i s sur f its polishing surface) in order
to prevent the PHHEAISE hsinain 9%18 Oémefilw&htaépa%%@@ﬁc@r@n*i@ssy@ forgpd ed

hydr opl ane phengrmaa: thih&io GM %3 o‘Ptheti@&)\Qﬂ"e@%‘i’@ﬁac@tgéﬁt'v@ﬂxslegﬁ%rc%q}l@n the
surface of the main body 11 (or
compressive dxsplacement
[0025] A foamed pad made of a foamed material obtained from a synthetic resin
material such as polyurethane (such as disclosed in Japanese Patent Publication
Tokkai 2000-269170), a pad of a non-woven cloth comprising synthetic fibers
(such as disclosed in Japanese Patent Publication Tokkai 2000-239651), or a pad
comprising a synthetic resin with micro-capsules mixed in (such as disclosed in
Japanese Patent Publication Tokkai 11-285961) may be used as the main body 11,
In order to improve the polishing rate, pads comprising a synthetic resin with
particles of ceria, alumina or diamond mixed in as abrading particles and pads
comprising a synthetic resin mixed with synthetic resin particles (beads) serving
as a filler for adjusting the hardness of the pad may be used. Any such pads in a
planar shape having the elasticity within the range described above may be used
as the main body 11,
[0026] Although not illustrated in the figures, the main body 11 may have

grooves formed on its surface (or its polishing surface) in order to prevent the
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area of the grooves as the surface of the main body is considered to be
flat) is wthin the range of 10% 50% of the total surface area (considered
to be 1009 of the main body 11. The grooves may be forned in any
geonetrical pattern with straight and/or curved |ines and their

conmbi nations such as a concentric circular pattern and a lattice pattern.
[ 0027] The thickness of the main body 11 is within the range of
0.5Mm3.0mm If it is less than 0.5mm elasticity of the polishi ng pad 10

as a whol e cone he b stl | ower,., t han
that of the mai ﬁdd o(?-%u @qgg\g%ﬂr% aetto I?‘?ﬁuce Ca e#‘té]ycde‘\)ﬂag P%’r&e%’@c(@rﬁﬁs | ow
and that step dlafe‘aejfdm:@fSO\&ﬂrpBlttdhslﬁ@meﬁ@hﬁﬁ%u@i&&é bﬁ/th@matdm)dwafl%r aelr f ace.
I|f the thickness of .the main bg’(g%elgfl e(gceeds 3.0mm on the other hand,

elasticity of tﬁéeaﬁ’élﬂ?esgﬁ’?\‘{j’sﬁ% thvaria bedwiscopgiderad eIt he mai n
body I 1 such tmamumel@f@wom(%tﬁm efdh@%tamfx@fa%a YRS ac& toh)%cl@fmof

adversely affected and that it becones ficult to unitformy polish the
waf er surface. [iBoRgp bQ%ékl ﬁ@&gmhéesemafshq foirngd infany georhettikil mgtt@ with wi t hi n

a range | ower t@@ﬁghttalﬂa {gurélgé]ﬁn nQ tlpe%d%)aéérj %.?ﬂs éu@hg %8@ eg’gélc%ﬁglﬁglbl :Jlngir

a conpressive pressure o
of the main bodpatlelnanﬂa’ltaltthc@watthe vvafer surface inproves during the

polishing i menbe i,th the el ast ower than that, o the mai n body
11 i s used e badkt Hitkos®y Gesdopmieey 4l BEonib dedanss (eSS T f or ence
rel axation conesfit R iekpRMD. 508, ¢ Bﬁa;wyloytr@rpohﬁﬁn%mldaé OhhdiBeomathern on

the wafer surface if the el asti Cltéus?f t he 12 i s bel ow 300psi such

that the fl atne8eesf op e Rpskise I@éﬂa iasgsl%f@Meév@nthatnfﬂn@@pﬁlmbqacbememi@
(o ety Orh qandist the bl RIRLP FoBOecLL BLMANNLARA (AR cobieRPpOVer he

surface) required in the fie d sem conduct or Ion can
obt ai ned. [0031formsd e4edlywadhd wgfe&mafaas Eitind mldkeelssa)lﬁmcemilmbodiyml eeadsbody

g oup o known > DRErebareet B bR PGP BB RS serare

pol yester, pol ydlﬂ’pehdhaﬂlé}e rﬁmh YpdP Py hieRehat My Dility & foflowane waRe ¥y farceSI ns may
be used. Such b ckin heets may be produced, |ike the main bodﬁ
descri bed above! ecegpegfug é» affpeciegdand that it becomes difficult to uniformly polis the

wafer surface.

[0028] <Backing> The elasticity of the backing 12 is within a range lower than
that of the main body 11 and in excess of 300psi under a compressive pressure of
2psi-16psi.

[0029] This is because the ability of the main body 11 to follow the wafer surface
improves during the polishing if a member with the elasticity lower than that of
the main body 11 is used as the backing 12.

[0030] It is also because the step difference relaxation comes to depend too
heavily on the density of the pattern on the wafer surface if the elasticity of the
backing 12 is below 300psi such that the flatness of the wafer (about 95% or over
in step difference relaxation) and its within wafer non-uniformity (about 7% or
less over the surface) required in the field of semiconductor production cannot be
obtained.

[0031] As the backing 12, as explained above for the main body 11, non-foamed
members of a synthetic resin material selected from the group of known

thermoplastic or thermosetting resins consisting of polyester, polyurethane,
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nold a resin solution prepared by adding a hardener to a synthetic resin,
hardening it inside the nold, form ng a block of a non-foanmed material and
slicing it to a specified thickness. They may be produced al so by a known
sheet nol ding nmethod such as the protrusion and injection nolding nethods.
[0032] A foaned pad nade of a foaned material obtained froma synthetic
resin material such as pol yurethane, a pad of a non-woven cloth conprising
synthetic fibers, a pad conprising a synthetic resin mﬁth m cro- capsul es

m xed in, or a et i si n havin artl ed in my be
used as the bac&gﬂgn%Qk%ﬁanIbagﬁgmgﬁ%@§¥5ﬁpy vt ﬂﬁe PQW%% USRS | bed

above. [0033] Bemageerpmmealmtm&mw botly | heestEbad ARy, bl dlacaitdintin@h of the
backing 12 used r theﬁﬁollshlng pad 10 of the present invention, there

is a rel ationshi%! g% FSHbIUHARPIERSFEAAYRAdDE adredimentelagwntheeesing | (160009 Y>
600) fl (X>300) neRieAnbh & ihkde W@%(ﬁd %ox(nluﬂ YBidcR 09];1 nQ;?fc)an?}e?irﬁ aqlaﬁét icity of
the main body 11 and (in units of % I's that |ng 12. Fig. 2
is a graph that sE¢ioad s spasified(thipknass. aEiuqyomyybe obduded alsaibp atkod\}m thekt and

that of the bac lishin le f this

i nvention are i nlﬁ{sop &ﬁﬁ‘h%d%ﬁdy%setge r%lirué{ona ‘Plﬁ’ﬁﬁpan %QP T%ﬁlﬁgﬁ) She invention

i s describgd3igxt byAnaymed p&hﬂn@@h sfenfosmed magRal dHtgined Ay@R syhthswd @kihng film

is stacked on a ‘La irin ornmed on .a wafer when sen]condu t or device
i s produced, st HETT RN MR IR TS S AR BB e

[0035] Such Stelﬁbéﬂsfaﬁ%d%ﬁ?ﬁisﬁqrg% ?ﬁﬂﬂ'@t\{@l@s@%mﬂlcﬁ’&céﬁukbhﬁxédrlﬂ%?ta'ﬁaﬂ in
order to planarize the wafer surface (or the device surfaceé by using a
CVP device 20 Showmtheticresin havimg pastigled mised ihmay be fsedes dife hagkingdfer 24.
[0036] Wth refegre u he wafer 24 is polished
first by attachlngfﬁﬁgﬁgo¢ hﬁntﬁﬂ% %ﬁ&mgﬁﬁﬁggo%nventlon to the surface
of a | appi HgP3gl at e B@irwean [:Heaaﬂzsnylt)zdftb&ymamahmiydﬂ aad thed besi beckiape wwed

rotating the |appin irection of arrow R  Slur i s
Goppl i ed to-t herLdhlithE pFRab Beiee Sy IBEIED FornRARHTHBRALIH ¢ he
surface of the hﬁF@ﬁu&ﬂCﬁ&h@@h@ﬁoWO a polishing head (or a carrier) 22 is
pressed agai nst tg¥ surface of rgollshlng pad 10, and it is rotated in
the direction of Y AW §o00 =Y > 600) (X>300) Formula (2)

where Y (in units of psi) is the elasticity of the main body 11 and X (in units of
psi) is that of the backing 12. Fig. 2 is a graph that shows Formula (2). Elasticity
of the main body 11 and that of the backing 12 to be used for the polishing pad 10
of this invention are inside the shaded area shown in Fig. 2.

[0034] The invention is described next by way of embodiments. If an inter-layer
insulating film is stacked on a metal wiring formed on a wafer when a
semiconductor device is produced, step differences are formed on the surface of
this wafer.

[0035] Such step differences are removed according to this invention in order to
planarize the wafer surface (or the device surface) by using a CMP device 20
shown in Fig. 1B to polish the surface of the wafer 24.

[0036] With reference to Fig. 1B, the surface of the wafer 24 is polished first by
attaching the polishing pad 10 of this invention to the surface of a lapping plate
(or a platen) 21 by means of an adhesive tape and rotating the lapping plate 21 in
the direction of arrow R. Slurry is supplied to the surface of the polishing pad 10

through a nozzle 23, the surface of the wafer 24 attached to a polishing head (or a
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[ 0037] Abrading particles are dispersed in water or a water-based agueous
solution and a reaction liquid that reacts chemcally wth the surface
material of the wafer (such as sodi um hydroxi de and ammonia) is added to
it to obtain slurry to be used. [0038] The pressure with which the wafer
24 is pressed against the surface of the polishing pad 10 (or the
polishing surface of its main body 141) is selected from the range of
2psi - 10psi. [0039] <Test Exanple 1> A resin solution was prepared by addi ng

29 parts of 3,3 -di.chl.or-4, 4" -di am no-di ph | net han s hardener .to 100
i of o et bt et B Ry L OrEY nalR nARe Pt SR, oge

nol ecul ar wei ghtin thakigtti QS .arrbis resin sol uti on was pl aced inside a nold
to cause itm@o harden_ inside the nmold to forma non-foaned block. It was

sliced to ttHEHhi cknédsadne partidsara Agpersedin metaees aysed-bgedagksRispi r al
grooves (w th | apeiuh MATREE0 1iquell tﬂQtV@?c.\M &Fe%@ang%ﬂh ©e 9QY e%‘%é%%%‘f:y

rati 0=33.3% on the surface of these slices to obtain pad main bodies with
el asticity 16008 wifah@udossprdissi lyidrixide antl. a@9onif)d0 4died Roltyorebtaipslyl , 3
functional pol YO be ?S%l yi socyanate am ne bridging agent and tertiary am ne
catal yst were adj us egf at ratios such that the Shore hardness under the
non- f oamed (@8I t i onThe plegsudewilh whidr Re S:afef D& $eproRte st thastiFacerafxied at

such ratios, and appropriate a nts of foam ng agent and adjuster of
bubbl e si ze and”8 Rdr9 Geliedop “"rgrsé"é?ee(’fgtsr]@%lp§°§ﬁ iDmﬁ» gelecigddrom ¢ hj s
resin mxture viRSaaRRi2gd-@pst he surface of a base material in the shape
of a sheet _conprising polyethylene terephthalate. It was heated inside an
oven at 1008%3%uch t raest Expmpiedsih rasindolitienwes ipeetsesd dyedding 8§ merisof n
density, foanedyand. eri.ed;: h_that S t it h i 1. 3nm and
el asticity 750pg’|% \%ecggr%g% aaﬁ%g@? dﬂ%‘%{%@gﬁ%‘%ﬁe&l %glﬁgrélég\;\%égél%ﬁm as

backi ngs on t he(tb&ok dgsoclaces tyfe wrétbaregirepol yrodi favasgdaesierilbedeigiove t o

obtain polishin ) .Test nple 1 04 < Test Exanple 2> Pol yner
oo ool Po  oner fesR 50, o in S OR s Hingb Mo h e 14 T B C AT
tertiary am ne gaidaliysholes orafd tsiREmal blk] BSvAUGPed Bake thidRBesSor e

har dness under the non-foamed condition would be 85 degrees. These

material s were hPREYE2 BHhervasdsebie, formepise! araer ettt landawisitiitlstrem. f oani ng
agent groove width=0.3mm, groove occupancy ratio=33.3%) on the surface of these

slices to obtain pad main bodies with elasticity 1600psi (and compressibility

1.0%).

[0040] Polymer polyol, 3 functional polyol, polyisocyanate amine bridging agent
and tertiary amine catalyst were adjusted at ratios such that the Shore hardness
under the non-foamed condition would be 75 degrees. These materials were
mixed at such ratios, and a appropriate amounts of foaming agent and adjuster of
bubble size and shape were added to prepare a resin mixture.  Next, this resin
mixture was applied on the surface of a base material in the shape of a sheet
comprising polyethylene terephthalate. It was heated inside an oven at 100°C
such that this resin mixture would become 0.66g/cm’ in density, foamed and dried
such that foamed sheets with thickness 1.3mm and elasticity 750psi were obtained.
These foamed sheets were pasted as backings on the back surfaces of the main
bodies as described above to obtain polishing pads of Test Example 1.

[0041] < Test Example 2> Polymer polyol, 3 functional polyol, polyisocyanate

amine bridging agent and tertiary amine catalyst were adjusted at ratios such that
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and adjuster of bubble size and shape were added to prepare a resin

m xture. Next, this resin mxture was applied on the surface of a base
material in the shape of a sheet conprising polyethylene terephthalate. It
was heated inside an oven at 100C such that this resin m xture would
beconme 0.66g/cnB in density, foamed and dried such that foaned sheets with
t hi ckness 1.3mm and el asticity 500psi were obtained. These foaned sheets
wer e pasted as backi ngs on the back surfaces of the mai n bodies produced

d i bed abq ' I I d
E)S(arrglsg“z 6[084%{@@#6 ?@Esgﬁﬁ{f@ & Itofog con ogll\!vg dp%%@? S%e§| T-Eg yOI

pol yi socyanat e raatemes banedglua@atagemtatlam dna elapprapﬁ(ataﬂmﬁtmt@ af bty agernte

adjusted at ratiog such t t he Shore har dness under the, non-foaned
condi ti on woul d B8 2985 G Wbl SR 83U Shags thers HdEd (RPIEDHE 2 EHBI e VR o,

and a appropri attﬁlsWﬂiﬁu:@%aﬁ@ﬁ;ﬂleﬁ%n@g@ﬁﬁfm@[ﬂﬂa@éile‘r!@atte‘?fa pf bbbl 6r gi ze and
shape were added to preparearesm m xture. Next, this resin mxture was

applied on the $hestsewpbsingpyzeibylas teraphihalate. tihwaslrated infidean asieaet
conpri si ng polyqphyt 6NG o £548 tbtsﬁ%i%u‘?f BJ Eid"@%orﬁ%@%ﬁ%}c}n né{ HeRN ONen at

100C such that this resin mx ure wou econe ensity, foaned
and dried such tahdtriébsurkdhas fieeted shedhwithitldkoess!. Bin&mmﬂ&tuﬂtletyemolpm ty

400psi  were obtain ets were sted as bhacki.ngs.on the
ook bur T aces SR Rl T st PR B et G R bR S B B R
Exanmpl e 1to obt af the r@@hlbsdnemo@@&a aliestBBdd 45628RI PesBExdRNE 3o sShtdst Exanpl e
4> Pol ymer pol yol functional polyal, polyisocyanate am ne bridging

agent and terti &Pgs}’éi*ﬁf??éiséﬁpéﬁt@ tMplere adj usted at ratios such that the
Shor e har dnegg) under <t1|%§t@>9a%ﬁl@wglyﬁﬁpgblgbp@f ik B61y8P pHRHERhae These

materials were m xed at such 'ratios ppropriate oam ng
agent and adj usmere fdgngsgkss asi retiaydirgiagreal y\ﬂm:eaaibhmdtqujmepm}aha resin

m Xt ure. Next S X u ce of base
material in thethsehrgél%éélg 5nes§7b &e[ hcé’8rﬁp?zfrg$4fg° 81°§&W %‘hﬂ‘?‘g%ﬁhgﬁ Cat e.

was heated i nsi dmteamlsavaanﬁied al@m 1ﬁuk§‘sha1ﬁd1@ﬁpﬁ1mr$aterﬁﬁmﬂtmwba&ﬁﬁg\&@bﬂtd
becone 0. 55g/ m%n densi tb%li’)l{if oane and dried such that foaned sheets with

t hi ckness 1.3 sty 951%6‘&%“39\%?"&“&61@%4 Reucrarh e i BafEe SFdet s

were pasted as BaCkkNGSixARe WBCPREK oS erfs%f?{ﬁ@e off bk BafBLIN RRAILGSe pF pduced
as described above in Test Exanple Ito obtain
sheet comprising polyethylene terephthalate. It was heated inside an oven at

100°C such that this resin mixture would become 0.48g/cm’ in density, foamed
and dried such that foamed sheets with thickness 1.3mm and elasticity 400psi
were obtained. These foamed sheets were pasted as backings on the back surfaces
of the main bodies produced as described above in Test Example 1 to obtain
polishing pads of Test Example 3.

[0043] < Test Example 4> Polymer polyol, 3 functional polyol, polyisocyanate
amine bridging agent and tertiary amine catalyst were adjusted at ratios such that
the Shore hardness under the non-foamed condition would be 65 degrees. These
materials were mixed at such ratios, and a appropriate amounts of foaming agent
and adjuster of bubble size and shape were added to prepare a resin mixture. Next,
this resin mixture was applied on the surface of a base material in the shape of a
sheet comprising polyethylene terephthalate. It was heated inside an oven at
100°C such that this resin mixture would become 0.55g/em® in density, foamed

and dried such that foamed sheets with thickness 1.3mm and elasticity 300psi
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polishing pads of Test Exanple 4. [0044] < Test Exanple 5> A resin solution
was prepared by adding 30 parts of polyol as hardener to 100 parts of HDI

(hexanet hyl ene dii socyanate) type urethane prepol yner of average nol ecul ar
wei ght about 500. This resin solution was placed inside a nold to cause it
to harden inside the nold to forma non- foamed block. It was sliced to the
t hi ckness of 1.5mm and a | athe was used to formspiral grooves (with | and
wi dt h=0. 6mm groove wi dt h=0. 3mm groove occupancy rati 0=33.3% on the

surface of these,sli orpht al N bodi iLth el asticity.4800ps
(and conpressi bﬁ?“?% ?Gtgﬁﬁ% TQ%%@@&%%E){F%F 'S %%%?S ba\%h‘ng%%? ﬁlg ri?ﬁf%k Sp%fa%ﬁ ,
pol yi socyanat e afitheenionibddiengrodgedtas dasdibt®atiovany TasrERenplatiab ybtainer e

adjusted at rati o§ sucgaéit h‘gter “%1% Shor e hardness under the non-foaned
condi ti on woul d FOESEBE BRg§ PE &8s FYABRE 4rat erial s were nixed at such ratios,

and a appr po4at e ameuUNsSEm10aMANGsiaasRtioRMds plbated 8) a@fing Byphtrsi ze and
shape were added to prepare a resin mxture. Next, this resin mxture was
appli ed on the arrhehasdengr 998 pars of HRI (Henampibylshagisoofanates fypet

conprising pol yetdylne %&)ﬁoﬁ{nﬁeﬁ’% E@é?%%olkéulﬁeégﬁghgﬂjbas 'Tgﬁr%gn gcifﬁ?onat 100C

such that this resin econe i'n déensi oaned and
dried such thatwvahphacedinsideetsldida dausdit ckineds) ibsidatheamddd e fasmiaciohy 500psi

wer e obtai ned. .Thes aned sheet ¢ e ,past s backings on the back
surfaces of theﬁﬁgﬁﬁqﬂ%%dgg a%ﬂ“ﬁi@@ﬁ?ﬁ%ﬂgﬁﬁﬁﬁﬂ~§%“86 5#ﬁ§58WV§ﬁﬁﬁb pads of
Test Exanpl e 5. g0kl groeamaith S0 vaxarplegn 1rE9)ewimaih=p e groskef uncti onal

pol yol, polyi soce/anat e amne bri d%i ng agent and tertiary am ne catal yst
vere adj ust ed aPeU4PAIGYJEHETSR Py the pafash of tepmy gpeioLbinipad waig hediss f oamed

condi ti on woul d s BRricilCHBES (arHSH @Rl 8lsssver e mi xed at such rati os,
foof [ :

and a appropriate amunt's o oam ng agent” and ‘adj uster of bubble size and
shape werel

&d to Pelspar eolgolr & &instiomd! polyok poletyanteiasinelsidging agear e was

applied on the f 1{1 a material ,in .the gha %ash et
conpri sing pol ygt tﬁﬁfeé?eg ]enr%é:ptﬁfy%éwgte ddiupied \?/g‘@“ﬂse%ﬁcﬁ i{gﬁ?l are }%gllﬁ%n at
100C such that tindes threemirfoared conditidullidBE ONBeecd? PhedEBnatBridensict v,
foamed and dried.such that  foaned sheets with thickness 1.3nm and
el asticity 200pSi et OBt HionY. @ FREYB HanemisHdetningepe pas pdsterof
backings on t hebliatksizsatdfBERSVAE aliQ BBpaROALE5 MkRALCed: afisdessr | bed
above in Test Exanple Ito
mixture was applied on the surface of a base material in the shape of a sheet
comprising polyethylene terephthalate. It was heated inside an oven at 100°C
such that this resin mixture would become 0.66g/cm” in density, foamed and dried
such that foamed sheets with thickness 1.3mm and elasticity 500psi were obtained.
These foamed sheets were pasted as backings on the back surfaces of the main
bodies as described above to obtain polishing pads of Test Example 5.
[0046] < Comparison Example 1> Polymer polyol, 3 functional polyol,
polyisocyanate amine bridging agent and tertiary amine catalyst were adjusted at
ratios such that the Shore hardness under the non-foamed condition would be 80
degrees. These materials were mixed at such ratios, and a appropriate amounts of
foaming agent and adjuster of bubble size and shape were added to prepare a resin
mixture, Next, this resin mixture was appiied on the surface of a base material in
the shape of a sheet comprising polyethylene terephthalate. It was heated inside

an oven at 100°C such that this resin mixture would become 0.32g/cm3 in density,

foamed and dried such that foamed sheets with thickness 1.3mm and elasticity
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obt ai n polishing pads of Conparison Exanple 1. [0047] < Conparison Exanple
2> Pol ymer polyol, 3 functional polyol, polyisocyanate am ne bri dgi ng
agent and tertiary am ne catalyst were adjusted at ratios such that the
Shor e hardness under the non-foanmed condition would be 70 degrees. These
materials were m xed at such ratios, and a appropriate anmounts of foam ng
agent and adjuster of bubble size and shape were added to prepare a resin
m xt ure. hbxt this resin mxture was applied on the surface of a base

material in ?gﬁpsg%ré%btﬁn&hg%g d%{luat t??' égttgcyasebraligklkgr erPthE %g kat e. It

was heat ed i nsi n oven at restn o XEur e Woul
becone 0. 32g/ cnBuifaced efigictmain bcﬁcbam}ddla:led asldésedbaiubbvé mellest Banmgde $ Itteet s with

t hi ckness 1. 3mm and el a tici 0. re obtai ned. These foaned sheets
were pasted as 6§§V?W§§ 0f Pe Oﬁéhﬁ@ X@@e df the main bodies produced

as descri bgdogove i r JasparEsanRs iézﬁ%lﬁﬂ% b 0p9|ﬂ4§d@ioﬂﬂ goaghs, of
Conmpari son Exanple 2. [0048] < Corﬁpi:)arl son % ry 3> Commercially avail abl e

foamed pads (pr dalyércyanatemingbridang moarﬁirt@@@@e@mbyc@@imquaﬂaagd at
El ectroni c Mat errétﬁJs%uc(ﬂl\fﬁat thngdlgﬂ%dnés@%P)J%LVl\ﬁé forfel e@ﬁor&ﬁu# S\Q%ﬂg pPags. of

Conpari son Exanple 3. asticit he main ese polishing
pads was 400psi dagidESt Habesaohatehalp werdmacdedrag&chm&oﬁ%ﬂwapp[dpﬁdﬁ&]amﬂuets of

el asticity of t and._ ba of each of the polishin ads of
Teot Examyl os 1Rkt RGO RiBTe Sa S Panittachil S ipretd Sk o
Elasticitiy (ps In)lxtul‘&ll‘ﬂbxlﬂ,adiyuﬁﬁﬁhiﬂ@e Wi SihplidamRhesutfat60Pa #5Q mal@fd inExanpl e
2 1600 500 Test Exarrp 1600 400 Test Exanple 4 16 0C300 Test Exanple

5 4800 500 Conpi€iseanf l&ompy Eng PQbeth@a%ﬁaﬁﬁh%wt@féwﬁ heagediiggide 60
Conpari son Exangh véh #300%0Qich that this resin mixture would become 0.32g/cm® in density,

foamed and dried such that foamed sheets with thickness 1.3mm and elasticity
60.0psi were obtained. These foamed sheets were pasted as backings on the back
surfaces of the main bodies produced as described above in Test Example 1 to
obtain polishing pads of Comparison Example 2.

[6048] < Comparison Example 3> Commercially available foamed pads (product
name: IC1000/S400 produced by Rohm and Haas Electronic Materials CMP
Holdings, Inc.) were used as polishing pads of Comparison Example 3. The
elasticity of the main bodies of these polishing pads was 400psi and that of their
backings was 200psi.

[0049] The elasticity of the main body and backing of each of the polishing pads

of Test Examples 1-5 and Comparison Examples -3 is shown in Table 1.

Table 1
Elasticity (psi)
Main body Backing
Test Example | 1600 750
Test Example 2 1600 500
Test Example 3 1600 400
Test Example 4 1600 300
Test Example 5 4800 500
Comparison Example | 1600 200
Comparison Example 2 1600 60
Comparison Example 3 400 200
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[0050] < Polishing Test 1> Each of the polishing pads of Test Exanples 1-5
and Conparison Exanples 1-3 was used to polish the surface of a wafer and
the step difference relaxation was exam ned. [0051] Test wafers of a know
ki nd (SKW-2) widely used for evaluation tests for flatness were used for
the testing. These wafers are produced by using a specified nmask pattern
to etch the surface of a silicon substrate and formng a silicon oxide
filmon it by a CVD nethod. In a conparison test, step differences on
patterns nd D8 J. ' F € al of
Pattorn DG BT & too aaPEr it arepar LE PRAMG Br R FShARs 1 SR

pol i shing pads. Jompaheoralbomeles pAttas usedio pOsheansfdhef panfer amd thetsiept waf er
havi ng no unevenness, pattern D20 is, part on a test wafer where
straight-1ine pr gﬁ?%‘ﬁ%ﬂ%x PRV ARCHIRS0m and  straight-1ine indentations

with wi dt hg0@0m and deptdige80m afidy &lides R EL YwidkBru¥Bd fRRUaIRRId8ER B0 IS a
part on a test \éx@fer where straight-line protrusions wth w dths 80m and

strai ght-1ine i AgBRtatyerEddor mevesting Dot araderaleisreducebhy uiies afrcetiidt el y
formed. [0052] A SOPRES r&loaétéryth@\ééﬂf%c%%lfs sHEn glﬁ)‘éﬁ%@&&@%)%ﬁl\‘iﬂiga OHIRSxide
d by MIT, | I g. 5

MAT- ARW681 S produce , I'nc) as shown i1 n used as the
pol i shing devi céilm offiebycofd X methsd f ra ¢dnepapied: ekt siep didieenass ahowterns n Tabl e

2 bel ow. Slurryghtal by dilutjng co rcially availabl e nmpther liquid

(product nane: géiﬁiaﬁ%%?rgs%cé%?om%ﬁr%ddi?gbeap Qg@"@atﬁgl}e %ﬂ’c%r‘g@f”é P?B%E&'%Bj%an

Cor por ation) w bha pureafenifers beiagipalshet WilSallo6f thabbigsh@fg (was.hBrthé hishvied:

water = 1:1). Table @gt ar%wﬁ eed of | appij ng pl ate 60rpm Rotary speed of

pol i shing head 8%*}%16_ gy Esw SR gt HeiRENTHeS PSHIENBER 8HHBYP2 Ipsi

Load on retai neg phrk B a fesPHaferdBidreQlraRBtiihd RblrBGofDL PR AP mhaHe D stance

of oscillating notion 10mm Slurry flow rate 200cc/ m nute [0053] < Test

Results 1> The plesglitivedtdepttipghivily widht 8Quraned ddpoherBlium aFabltendelybel ow and

Fig. 3. formed and pattern D80 is a part on a test wafer where straight-line protrusions
with widths 80um and straight-line indentations with width 20um and depths
80um are alternately formed.

[06052] A commercially available CMP device (product number MAT-ARW681S
produced by MTT, Inc) as shown in Fig. 1B was used as the polishing device.
The conditions for the polishing were as shown in Table 2 below. Slurry obtained
by diluting commercially available mother liquid (product name: Semi Sperse25,
produced by Cabot Microelectronics Japan Corporation) with pure water to two

times (or ratio of mother liquid: water = 1:1).

Table 2

Rotary speed of lapping plate 60rpm

Rotary speed of polishing head 63rpm

Load on polishing head (polishing pressure) 3psi

Load on retainer ring Spsi

Speed of oscillating motion Imm/minute

Distance of oscillating motion 10mm

Slurry flow rate 200ce/minute

[0053] < Test Results 1> The results of Polishing Test 1 are shown in Table 3

below and Fig. 3.
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Table 3 Step difference relaxation D80 D20 Test Exanple 1 99 99 Test
Exanple 2 97 97 Test Exanple 3 94 97 Test Exanple 4 94 96 Test Exanple 5
98 98 Conparison Exanple 1 93 93 Conparison Exanple 2 92 96 Conpari son
Exanple 3 79 98 [0054] According to this invention, wafers can be polished
nore snmoothly than if polishing pads of Conparison Exanples | and 2 are
used and step difference relaxation of better than 95% can be

acconpl i shed. [0055] Table 3 and Fig. 3 show that the step difference

rel axation prpaches 100%if the elasticity of the backing is increased
i ndependentTy the density of the pattern on the wafer surface. The
results of PoI i shing Test | poSup dfpasictahyatioh@¥dhe showi ng in

af orenentijoned Japanese Patent Puldg cat{on Tpkkai 6121028 that the

el asticity of Therhagkeng Tof priog art pol i Sfyi ng pads be in a range of
250psi or 'eSSTeskEQa{?é ¢3 Poli'shimg,; Test]2> taﬁn of~pol i shing pads of Test

Exanpl es 1= F@stﬁié"tﬂple%u polish fye—su Idbcgj wafer with a PTEGCS film and
an t-h

wi t hout a a n—on—the—sturfage—and-the—y vaf er non-uniformty was
Y FOrestE le 4

. xampls . . . C o7
exam ned. {065 shi-ng|-devi-te—i-deptical ¢ one used in Polishing
Test | was ..anéStE?‘\ﬁ“}Plﬂj ol |l shind® was nrr“:% out_under the sane
condi ti one._SSTORBIN EXsmplt] o o S urrylident®cal td that used in Polishing

Test | wag {eBrparisondhample Test Re®Ults 2> Th&6resulis of Polishing Test 2
are shown |i fomaptissnExabeleoiv And FIY. 4. Tabl &84 Wthin wafer non-uniformty
(%9 Test Exarrpl el 6.5

[0054] According to this invention, wafers can be polished more smoothly than if

polishing pads of Comparison Examples 1 and 2 are used and step difference
relaxation of better than 95% can be accomplished.

[0055] Table 3 and Fig. 3 show that the step difference relaxation approaches
100% if the elasticity of the backing is increased independently of the density of
the pattern on the wafer surface. The results of Polishing Test 1 point oppositely
to the showing in aforementioned Japanese Patent Publication Tokkai 6-21028
that the elasticity of the backing for prior art polishing pads be in a range of
250psi or less.

[0056] < Polishing Test 2> Each of polishing pads of Test Examples 1-4 was used
to polish the surface of wafer with a PTEOS film and without any pattern on the
surface and the within wafer non-uniformity was examined.

[6057] A polishing device identical to the one used in Polishing Test 1 was used
and the polishing was carried out under the same conditions as shown in Table 2.

Slurry identical to that used in Polishing Test 1 was used.

[0051] < Test Results 2> The results of Polishing Test 2 are shown in Table 4
below and Fig. 4,
Table 4
Within wafer non-uniformity (%)
Test Example 1 6.5
Test Example 2 4.2
Test Example 3 5.9
Test Example 4 5.6
Test Example 5 4.8
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Test Exanple 2 4.2 Test Exanple 3 5.9 Test Exanple 4 5.6 Test Exanple 5
4.8 [0059] As expl ai ned above, the within wafer non-uniformty is a
parameter which represents the fabrication-uniformty within the wafer
surface, indicated by the standard variation (6) (% of the stock renoval
at each point within the surface. The smaller this value, the smaller is
the fluctuation in the stock renoval. [0060] Table 4 and Fig. 4 show that
wi thin wafer non-uniformty val ues of about 7% and | ess can be

acconpl i she t hat . Q Jol Wi uni for .
accordi ng tg)ot%glps [ nv%%\%]?é)a\r{l\?efd%;b?gﬂ a‘g@lrniqg‘{afégﬁogg hlf Igrﬁ%r’%vw'g %légle%%vgf]h [ Fig.
1] Fig. A is arspesdntrihé fabiiestionfunifopoity sithinghpedfeaswbicdjindicited bhihe

i nvention, and FiLg. B .sho exanpl e of device for carrying out the
present inventi 3%3%dfréiV6FlatﬂnV@? g% ?fxti%% StQClyFemnY 2t Harcspomevithie hesiesConshi p
bet ween the el astheGidaller tBfs vilie, tﬁaisrﬂ%@&qutgempﬁu%n Afind H6cdapkL49 of a

pol i shi ng _pl)_@g) of this_invention. ig. 3] Fig. 3 shows the results of
Pol i shi ng p0h. [ Filgbledyandifie. 4shesbas withén wetsuhersuniforPatyivehiengf sbest 2.

190521 3y € 300y o0, 08y B
24. .. waf er d ai mpifofnly agcqpdihg shihisgnypadosonpri sing: a mai n body having a
pol i shing %Jﬁfe@éri&%‘n of the Drawings
[0061] [Fig. 1] Fig. 1A is a sectional view of a polishing pad according to this
invention, and Fig. 1B shows an example of CMP device for carrying out the

present invention,

[Fig. 2] Fig. 2 is a graph that shows the relationship between the elasticity
of the main body and that of the backing of a polishing pad of this invention.
[Fig. 3] Fig. 3 shows the results of Polishing Test 1.
[Fig. 4] Fig. 4 shows the results of Polishing Test 2.

Numerals

[0062] 10...polishing pad
11...main body of pad
12...backing
20... CMP device
21...lapping plate
22...polishing head
23...nozzle
24.. .wafer
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a backing affixed to the back surface of said main body; wherein said main
body has elasticity within the range of 600psi-16000psi when a conpressive
pressure of 2psi-I6psi is applied; and wherein said backing, when a
conpressive pressure of 2psi-16psi is applied, has elasticity |ower than
the elasticity of said main body and exceeds 300psi. [2] The polishing pad
of claim1 wherein said main body has elasticity wwthin the range of
1600psi - 16000psi when a conpressive pressure of 2psi-16psi is applied [3]
The polishing pad of claim2 wherein s@kﬂngain body has a thickness of
0.5m 3.0mm [4] The polishing pad of claim1 wherein said main body
conpri ses one selected from the group consisting of pads nmade of a foaned

mat eri al hayi ng eti,c resi.n_as material thereof; pads made of a
non- woven 3F%thf€'ﬁﬁﬁﬁ%ﬁFﬁé%g?HPﬁ%%ic fibers; pads made of a synthetic

resin having ni ca onapsulyésving xedlishes ®irftg.anf5] The polishing pad of claim
| wherein said backi.n rise ne selected from the group consisting of
pads made of a @gﬁﬁﬁagﬁﬁgggﬁH%eg' ”W&h§3§?ﬁﬁhéﬁpéogﬁsin as material
thereof; pads madRrdf sdd BAN MRS ShQldty CATRS irsi; o3 @g@%f-woofow%%h a Pads
made of a synthetic resin having m crocapsul es m Xed thereinto.

compressive pressure of 2psi-16psi is applied; and

wherein said backing, when a compressive pressure of 2psi-16psi is applied, has

elasticity lower than the elasticity of said main body and exceeds 300psi.

[2] The polishing pad of claim 1 wherein said main body has elasticity within the

range of 1600psi-16000psi when a compressive pressure of 2psi-16psi is applied

[3] The polishing pad of claim 2 wherein said main body has a thickness of 0.5mm-

3.0mm.

4] The polishing pad of claim I wherein said main body comprises one selected from
the group consisting of pads made of a foamed material having a synthetic resin
as material thereof; pads made of a non-woven cloth comprising synthetic fibers;

pads made of a synthetic resin having microcapsules mixed thereinto.

[5] The polishing pad of claim I wherein said backing comprises one selected from
the group consisting of pads made of a foamed material having a synthetic resin
as material thereof; pads made of a non-woven cloth comprising synthetic fibers;

pads made of a synthetic resin having microcapsules mixed thereinto.
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