1 POLI SHI NG PAD Descri pti on REFERENCE TO RELATED

APPLI CATI ONS This application is a national stage

application under 35 USC 371 of International

Application No. PCT/JP2007/059969, filed May 15, 2007,

which clains the priority of Japanese Patent

Application No. 2006-137353, filed May 17, 2006, the

contents of both of j [ Qr plications are

i ncor porated herein %bﬁ&'gmgéﬂgl:l ELD OF THE

I NVENTI ON The present invention relates to a nethod

for manufacturing a polishing pad by which the

pl anari zi ng processi ng gesgvgﬁtl ¢gal materials such as

| enses, reflecting mrrors q't he i ke, silicon

waf ers, glass substrates for hard di sks, alum num

substrates, and materials requiring a hi gh degree of

ace anar such as those in general netal
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(J: THE I NVENTI ON Production of a sem conductor device

| ves a st e'o of form ng an el ectroconductive film

F!Eb@%@*%d}lvﬁwmﬁ a wafer to forma wiring |ayer by

phot ol i t hogr aphy, et ching etc., a step of fornming an
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the formof slurry having abrasive grains dispersed
therein (hereinafter, referred to as slurry). As shown
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surface That is, the point in time when desired
surface properties or planar state are reached shoul d
be detected. Wth respect to the thickness of an oxide
film polishing speed etc., the polishing treatnent of
a test wafer has been conducted by periodically
treating the wafer, and after the results are



3 region) with a light beam and nonitoring an
interference signal generated by reflection of the
light beam As the light beam a white light using a
hal ogen | anp having a |ight of wavel engths of 300 to
800 nmis generally used at present. In such nethod,

t he end- p0|nt i s determ ned by knowi ng an approxinmate
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SUMVARY OF THE | NVENTI ON One object of the present
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capabl e of preventing a slurry fromleaking fromthe
boundary between a polishing region and a
light-transmtting region. Another object of the
present invention is to provide a nethod for
manuf acturi ng a sem conduct or device which conprises a
process of polishing the surface of a sem conductor
wafer with the polishing pad. In view of the existing



5 As the intensity attenuation of a |light passing
t hrough the optical detection region of the polishing
pad i s decreased, the accurdcy of detection of a
pol i shing end-poi nt and the accuracy of neasurenent of
filmthickness can be increased. Accordingly, the
degree of Ilght transn1ttance in the mavelength of a
nmeasurenment | i [ npor tant for
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of thégghaeeamacy of measurement of filmthickness. In the
optical detection region of the present invention, the
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preferable as a main material of the
light-transmtting regi on because of its |ow aromatic
ring density. The polynmer as a main material of the
transparent support filmis preferably at |east one
menber selected fromthe group consisting of

pol ypropyl ene, pol yethyl ene, aliphatic pol yam de,

pol ynmet hyl acryl ate, polynethyl nethacrylate, and



region is lowered to reduce the planarity of a
pol i shed nmaterial, while when the specific gravity is
greater than 1, the nunber 4f fine cells on the
surface of the polishing region is decreased, and the
rate of polishing tends to be decreased even though
pl anarity is good. The Asker D hardness of the
fine-cell foamis preferably 4 o 70.degree, nor
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decreased The present invention relate to a nethod of

roduci ng a sem conduct or device, which conprises a

Patg}tége@{curgap R hg®1#¥ 7sur f ace of a semi conductor wafer

with the polishing pad described above. BRI EF

T WNGS FIG 1 is a schematic
PaterrtigRgaInge ﬁ%ﬁ%&?ﬁ one exanpl e of a conventi onal

pol i shi ng apparatus used in CWP polishing. FIG 2 is a
h Segti ew showi ng one exanple of the
Pat%'ﬁl"ﬁg%:ﬂr{é SpZ%Aow?%eﬁpr esent invention. FIG 3 is a
schemati ¢ sectional view show ng anot her exanpl e of
PatéfiZ1BRhira i MO PR jolcs present i nvention. DETAILED
DESCRI PTI ON OF THE | NVENTI ON The pol i shing pad of the
present invention has at |east a transparent support
Patdrit/Lite@tureseJsiAd®03t51@8pe! i shing |ayer including a
polishing region and a light-transmtting region. In
addition, the light transmttance of an optica
Patelt tLtetaitra 6r ¢éRHAR003e88686Nni ng at | east the
light-transmtting region and the transparent support
filmshould be 40% or nore in the overall range of
SUMMARYeQG (TIE INVENIAONo 400 rim 8 exanpl es of such
naterial include a polyurethane resin, a polyester
resin, yam de resin, an acrylic, resi
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polistersg reglomgfncbe hghtadartshmnmg mrgums Aaottiex bhjeet aff the \poesent invention
is thB{o?/ aIe2$ é%a ) Idcml}cfj&‘n@wggml uctgrb?&}lé’é;%nchaédgﬂglses a
progsss of polishing#he aurfmeyqﬁ a@emdu@@r waf¢awth @eapcpltswng pad.
aronatlc ring density is preferably used. The
yurethane resin is a preferable material beca

In v1e§f d thaeyistng REFUSRStPRaSS cecRscHARe glRygpfne ypsent ivetors made
inte QNP E1RERE RAdFEENd ThahtheSstablemiid28 besdVed by the following polishing
light-transmtting region caused by dressing trace
Padyuri ng pol i shing. The polyurethane resin is
constituted of an isocyanate conponent, a pol yol

Thar QW%eg slggtr m\,\\gﬂtlﬁ? lr@f’éfé rt3 Ve r{%ﬂ%‘huggﬂ af%%l con gn%ng at Ieast a
transparentsppan émlacmr@ted @ntonezasldmpfmammghlm damer ineluding a pohshlng
regl{)r'\ %{ng é’fhgﬁpﬂré(ﬁérnﬁftlh NegBAN WhEreis Gk ‘J]Y?ﬁthﬁéﬁsrﬂﬁéﬁdecdf ah optical
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suprt HIBLE 409 & marefin tHY diepel rdhgé BEWaRMIigths2ef200db D A
met hane dii socyanate, 2,4'-di phenyl nethane
di i socyanate, 4,4 dlphenyl nmet hane dii socyanat e,
1, 5- napht hal ene dii socyanate, p-phenyl ene
di i socyanate, m phenyl ene diisocyanate, p-xylylene
di i socyanate and m xyl yl ene diisocyanate, aliphatic
di i socyanates such as ethyl ene diisocyanate,
2,2,4-trinmethyl hexanet hyl ene diisocyanate and
1, 6- hexanet hyl ene dii socyanate, and alicyclic
di i socyanates such as 1, 4-cycl ohexane dii socyanat e,




9 pol ycarbonate pol yols obtained by reacting ethyl ene
carbonate with a nultival ent al cohol and reacting the
resulting reaction mixture th an organic

di carboxylic acid, and pol ycarbonate pol yols obtai ned
by ester exchange reaction of a pol yhydroxyl conpound
Mﬁth aryI carbonate These may be used singly or as a

. h . . .
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accﬁ%&ﬁ%* h%aédr?&%nt gﬂ{lm tmgr(r?élésrlz%nl 5<igm%reta5@t§]SAEcF>Fof?r&qf'the degree

ecular-wei ght
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el ect’ron- draw ng? | ectron-donating properties
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me%ﬁﬁﬁ?%%f f&%?( C%r(]jt anle%ﬂ% d| e g {ﬁ%t Ql‘}lfé?:gl of a wafer are

transmit@dhymcéﬂ@yam &t legsba ﬂlg@t-trarksmltvm r@wreﬁ@ﬂrglt@glswsﬂt support
fimcan be used together with the high-nolecul ar-wei ght

pol yol al so include: |ow nol ecul ar-wei ght pol yam ne

such as ethyl enedi am ne, diethylenetriam ne and the
As dd's&ﬁbedT@odv@da Cg%nérhﬂy d@éusflhytl'mfknaés)ﬁ‘ﬁbslﬂrirrgi iRgtBument makes use

of 435 "By oSSl Bnb i (el Y REDER, ET e gy when

the light trahsmittancegin dnesopticel datediion regienl pamonlarlyeaiahesbwmaength
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accyregy pbﬁ@tepthyh@fn@ gn@ep@hﬁncﬁ ghe accuracy of detection of film thickness

can ‘be“sugrﬂﬁéaml @rﬁ?n@vé& 2THEs rﬁmfa‘héﬁ‘ﬂfﬁnhé Tt the short—wavelength side is
bi s(methylthio uenedi

prefgrablybé*}&g/e P Bt 'FI‘PEB pr: %‘qgal?lwqgg(ﬁ 8H MRS ame light transmittance in the

predeﬁ85n5erﬁiloﬁtlf1ﬂ‘ieltt€én$ﬂﬂtar%e‘bf eHeadibtical detection region having a thickness
tolu

of 1R PIbOR BRUGTSBo M1 APoaing5dhe bapperBoer aw, the liht

transiditiansd of am ohjetids \Jenkbially ethnged depending on the thickness of the

object. ﬁeﬁgb%%@cfgﬁt tgar}sq'?lt’?ézﬁ%l is glegl'r%agén A %g%;tﬂf.c%@%y i IRIOARE, the
llght;ra;rsrmn@pﬁpf amowectdmﬁwtsdb@kmﬁ,srfyeﬁﬁhwdﬁ ee ﬁﬁi@jﬂ"}ﬂe@nedl a
m ne, N, N -di-sec-butyl-p-phenyl enedi am ne,
m phenyl enedi ani ne and ]p Xyl ){I enedi am ne;
In thegPsRST EVENRN. fi GRSy 61 Jromatic aRgs Ine pelvrss s 2 Maingraterial

of e@@ﬂ M@mbt@eaorﬁﬁmtuﬁb #dosticabastactiontiegioni id paferably2 we drdess in
ei t.he

ki nd . .
oto} 5 GerrSeph; Lt 8 IRsoubk el Dynarine o) & FpAgucFRGs i te
polytriee @olay unaih hmeteriak ©f neachowentrer (the lghbiransnaitting region, the
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of wavelengths of 300 to 400 nm can be regulated to be 40% or more. The density of
aromatic rings refers to the weight proportion of aromatic rings in the polymer.

Preferably, the polymer as a main material of the light-transmitting region is a



10 The proportion of the isocyanate conponent, the
pol yol conponent and the chain extender in the
pol yur et hane resin can be changed suitably depending
on their respective nol ecul ar weights, desired
physi cal properties of the light-transmtting region
produced therefrom etc. To aIIOM/the

t-trapnsmtting region to ac
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solution method etc., but in consideration of cost and
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resin produced by the nethod described above is cut in
Theasysfasd eafcthei lightitrangraiitine segiop at dei radishing side, daes agt have an
uneV¥s SRR for REBFHIMY aRd Srbﬁéﬁnné é‘ﬂebﬁ%lvbhlﬂfuld rWﬁél"/ @facroscopic

castlng resin into a np avl

surfaee YBLERERR (F PTﬁSERtn%%éheaﬁH”‘fcf?egf mﬁ'%-t%ﬂwm fpgiaq at the
pohéfﬁlﬁ ofidef aU§luﬁ9 eomhinihg bﬁdiﬂ%ﬂmhaed strasive ngrattisngnay be

ere ar
acoRLIRISCJR A5 EPSirYirRrIoRS 1§ GO hetatedond PoTap i bibrert an
influengdbn [rietenties ascmac;f iRreferaldly) éhé othar glutfase af trerllgmgtransmlttlng
regl&t?glﬁeé ﬁ?t” ?@&&%@e@ne@gﬁﬁé‘sts' thé?f '{I’ﬂ? % B&idie when
ur acy of neasur ehent
mactrmogme%@facma@vennﬁgﬁﬁ {5, prgsentc gttt scakteringreasie Oﬁd{rérwfaph may
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used stirri ng bl ade m xer, the mxture is stirred at a
In tlﬁ@)éﬂis@hﬂ PRetionb e ﬁ]fat&@()fdrﬁmrmhghﬁéfﬁmﬁshmysrdgﬁﬁn isopreferably a
t bubbles to be incorporated into it in the
finee Hn Mg step after nmixing. The stirring step is also
preferably conducted under reduced pressure. Wen a
r ' d
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simlar to the shape and size of the opening of the
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light-transmtting region is thicker than the
polishing region, a wafer nmay be damaged by a
protruded portion during polishing. On the other hand,
when the light-transmtting region is too thin,
durability beconmes insufficient. The abradability of
the light-transmitting region is preferably equal to
or less than that of the polishing region. Wen the



pol yester resin, polyam de resin, acrylic resin,

pol ycarbonate resin, hal ogenated resin (polyvinyl

chl oride, polytetrafluoroethyl ene, polyvinylidene
fluoride etc.), polystyrene, 12 olefinic resin
(pol yet hyl ene, pol ypropyl ene etc.), epoxy resin, and
phot osensitive resin. These may be used al one or as a

m xture of t or. nore thereof. Th ol.yuret hane resin ..
reqipy I opareti e ipdioey e, Plep ety & ARl peal Wl Wign 11 specific
graetyGegreatsr than Bncasintver ot inestealison the durfacedaf yher mlibking region is

ol ymer Vi ' | £& [ ' I
cechRUT g LA ACSUERARTIE ke PRORELE B DR panary i
goodonposition. The starting materials of the _

pol yuret hane resin are the sane as described above.

The pol yurethane resin can be produced by the_sane
Thenfishes oD dardrass ohile ol fopme isdrei§ERbYf 4P iRl degree, more
prefeRdY 85 t1d BE degltaclvehdinhe Agker D haehaster, lefdithansa0ndégree, the

limted to,, a nethod.of, addi ng hallow bead nd .
planag i 662 JroE Rt TP di 0B St ATSa PR i AgRelcRamArdngss is
gredtematiian § Oedegreel hies planetith dsl goad rbub éhesiniformigy eba pblished adaterial

ni cal foam ng nethod using an active
ten(%;{élb%&gﬁ%%?’%%p-free silicone-based surfactant

consi sting of a polyal kyl sil oxane/ pol yether copol yner

The'sqifl_e%%g%g%ﬁﬁér? g%%%fﬁg o hethBE of iphd kRGP aSRk 0BG deditle, which

Toray Dow Cornjng Silicone Co., -
compriges a &P fePHiERng %aurg%ceaof;ﬂ BPBicapuSr RIBLWED the polishing

padld@sé&ideptdavew | | be given of an exanple of a nmethod of
produci ng a pol yurethane foamof a fine cell type
constituting a polishing region below A nethod of
BRIEEMESCRIPTION GFUTHE DRONVINGE®t hane foam has t he
following steps: 1) a foam ng step of preparing a
bubbl e di spersion liquid of an isocyanate-term nated
FiIGpiepdl pohamatishidugiration shiowingonre isxamalesofr & sonyentional polishing
app%ﬁ@uéeﬁti@gw bSRAngnat e-term nated prepol yner, which
I's agitated 1n the presence of a non-reactive gas to
t hereby di sperse the non-reactive gas into the
FIGP2 98 lsyR@hatssddtiffal Mt biesving dne ixampletofth® pblishing pad of the
dispersion liquid. In a case where the prepolyner is
presbegff?\aerglonan ordinary tenperature, the prepolyner is
preheated to a proper tenperature and used in a nolten
< . s b ) e ] .
r1oZh 3 scpdht, S A B S By L)y B 3o pac o
the prgsentdanvintiper si on i quid, which is agitated to thereby
obtain a foam ng reaction liquid. 3) a casting step,
wherein the form an reaction liquid is cast into a
DETAJHED DESCRIPTI@N QR FHEINBENR N ei n t he foani ng

reaction |iquid having been cast into the
The polishing pad of the present invention has at least a transparent support film on one
side of a polishing layer including a polishing region and a light-transmitting region. In
addition, the light transmittance of an optical detection region containing at least the
light-transmitting region and the transparent support film should be 40% or more in the
overall range of wavelengths of 300 to 400 nm.

The polymer as a material for forming the light-transmitting region is not particularly
limited insofar as it is a material exhibiting the properties described above, and



nold is heated and reaction-cured. The inert gas used
for formng fine cells is preferably not conbustibl e,
and is specifically nitroge#, oxygen, a carbon dioxide
gas, a rare gas such as helium and argon, and a m xed
gas thereof, and the air dried to renove water is nost
preferable in respect of cost.
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stirring for formng cells, and a stirrer not

generating large cells is preferably used. Such a
Thesdlyurethanes resineis epagityted ob paiROCKaNAtATRBPONETHhea BRl@l component
(@ Righinf&écuBwdigntupsidoll Bnd Ne 18WimbleEdask&iBhRdlyblyeand a chain

m xi ng step, and stirring conditions such as
ext blution rate of the stirring blade are preferably

regul ated as necessary. In the nethod of producing the
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s PR eNERAE RPmieopat, A agiehfind Bofif T B & b dfhah€eh be
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treme pre
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methé‘ﬁ@ddili%b 3haROS Y- F-HaHthdIehed dﬂ%@&yaﬁ*ﬂtéwanheﬂﬁlénéVGﬂsocyanate
under such condjtions, heat.is not

m-pABIIERS WSRO AR, rREYIEVS. LISREEBIR SNt Y kisde  fisocyanate,
aliphatRn@isecyranatesclchsasetbylené diisctyanated 2, 2T4‘rmmethyl rtgexamethylene

ais§SBEhe e £ RN Ao HRLEIERL. Bl SRR, REERHRSpch o
1,4-cycohexbyelr diisheyamates s4 A -diay diotexyl omtlaar}%tdtlmmten d@sophorone
dusc?&aé%%%ﬁﬁ?'@g%@gﬁ%ﬁlg a?‘llalféh Tﬁés%r‘?ngg aﬁée@ﬁl‘oﬂ@ or gé an dxture of
two @nmme thereafhAmeng mqsgtcoaw@éantar @Ipbéﬂ%ﬁltﬁOﬁwatﬁ!ﬁ Pandior alicyclic

dus&glﬁﬁét@§ rael pref&bpil| Qued 'tdr&eblﬁbé?é?ﬁ;é 'd&sﬁ)ﬁ ot aromatlc rings, and
determ ned nol d after

parlsulgiiic ato/Past ke cieporanaten SREcHs TRy Tee Ao, Gousisting of
1 G-ﬁé)ﬁdn%thylbx% e macdsyamemponemdm)a:lmxglhm@et diisgoyadateed and
.VEes in a continuous pr oducti on

's°p§§?§qn§rﬂ"§\?1cé@gat8é%ﬂreg%ﬁ@?ﬂHéﬁq and an inert gas are

conti nuously supplled to, and stirred in, a stirring

As tﬁ@ﬂ%ﬂ?ﬁé’l?c@ gﬁt Jfé)ﬁ}ﬁ) latéq?%)déjﬂg:rk?%ﬁ _FEH df olyurethane can
be wsag withow mﬁjelumtgtloauffhe rfigh-Aeleshiarw M inclu es, for
exaﬁ’r%|e¥ Uﬁ&&&ﬁé}e pbRBIY irdfrBséhidd a%e pféfytétl‘a@ﬁ’éh)ﬂéﬁ@: r@tﬁeﬁ 'gly%ol and

[1 shi ng on consi sti'n
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retain slurry, and for further eff|C|ent retention and
renewal of slurry and for preventing the destruction
of a polished material by adsorption, the polishing
region preferably has grooves on the surface thereof
in the polishing side. The shape of the grooves is not
particularly limted insofar as slurry can be retained
and renewed, and exanples include |atticed grooves,
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15 that involves casting resin into a nold having a
cavity of predeterm ned thickness and curing the
resin, a method of using co@ting techniques and sheet
nol di ng techni ques, etc. FIGS. 2 and 3 are sectiona
views of a polishing pad 8 of the present invention.
The met hod for manufacturing the polishing pad is not
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light-transmtting region 10 and the transparent

support film1ll. Case 2 (FIG 3) An opening 13 for
Examniem @ nie alowrmplecylamwsiaht tiolyg! teaji 6an 109 jused degether ith a
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an aromatic ring. The polishing pad of the present

i nvention may have a cushion sheet (cushion |ayer)

| am nated on one side of the transparent support film

The cushi on | ayer conpensates for characteristics of

the polishing | ayer. The cushion sheet is required for
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The nmeans of attaching the transparent support filmto
t he cushi on sheet includes, for exanple, a nethod
wherein the transparent supiort filmis |laminated via
a doubl e-sided tape on the cushion sheet and then
pressed. However, the cushion sheet should be provided
W th an opening |n a part correspondlng to the opticm
det ect j on i on 17 The se ctor dev .
ThePiSRaEISD 8T8 SPapnate BOTPQHanho Mengoisqoqine gt §1d e chain
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supporting stand (polishing head) 5 for supporting a

sem conduct or wafer 4, a backing material for
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d e h i shi
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prepared optical detection region was cut out in a
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nmeasur enent of |ight transmttance.



The prepared sanple for nmeasurenent of |ight
transmttance was placed in a glass cell filled with
extra-pure water (optical pdth length 10 nm x opti cal
path width 10 mm x hei ght 45 nm nanufactured by SOGO
LABORATORY GLASS WORKS CO., LTD.) and neasured for its
light transmttance in the neasurenent wavel ength

range of, 300 nmvvlthas ect rophot
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(hereinafter abbreviated as 1, 3- BG) wer e introduced
into a container and heated at 80C. for 120 m nutes
under stirring to prepare an isocyanate-term nated
prepol yner A. Separately, 29 parts by wei ght of

pol yt et ranet hyl ene gl ycol having a nunber-aver age
nol ecul ar wei ght of 650 (hereinafter abbreviated as
PTM> 650), 13 parts by weight of trimethylol propane



A polishing pad was prepared in the same manner as in
Exanpl e 1 except that a pol ypropyl ene transparent
support film (Pylen Film ON2P-2002, thickness 50 pm
aromatic ring density 0% manufactured by Toyobo Co.,
Ltd.) was used in place of Pylen FilmOTl P-2161.
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a pdiyuiéthaié faghdd thegolloadigsiesr) . Exanpl e 6 [Preparation

of Light-transmtting Region]
1) a foaming step of preparing a bubble dispersion liquid of an
isocyanate-terminated prepolymer, wherein a silicone-based surfactant is added into an
isocyanate-terminated prepolymer, which is agitated in the presence of a non-reactive
gas to thereby disperse the non-reactive gas into the prepolymer as fine bubbles and
obtain a bubble dispersion liquid. In a case where the prepolymer is solid at an ordinary
temperature, the prepolymer is preheated to a proper temperature and used in a molten

state.

2) a curing agent (chain extender) mixing step, wherein a chain extender is added
into the bubble dispersion liquid, which is agitated to thereby obtain a foaming reaction
liquid.

3) a casting step, wherein the forming reaction liquid is cast into a mold.
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4, 4' -di cycl ohexyl net hanedi i ¥bcyanate (hereinafter
abbreviated as HVDI) were introduced into a container
and heated at 80C. for 120 mi nutes under stirring to
prepare an i socyanate-term nated prepol yner C.
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transmtting region was used in place of the
regplp%rqtastr}egﬁgﬁry“ ng region (a). Exanple 8 [Preparation
of Light-transmtting Region] Polytetramnethyl ene

In t%)é%% ﬁg@\ﬁrgﬁ{c%dgﬂg@gryuﬁ%fﬁéﬁg@gﬁ: hFéthg dvfdsgét?nr? of the foam
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imnRSRAER Rskcdraalin s heuendbia, Bhb 20 aidé suckiconditibns, heat is not

immediately conducted to the reactive components, and thus the diameters of cells are
not increased. The curing reaction is conducted preferably at normal pressures to
stabilize the shape of cells.

In the production of the polyurethane resin, a known catalyst promoting polyurethane
reaction, such as tertiary amine- or organotin-based catalysts, may be used. The type
and amount of the catalyst added are determined in consideration of flow time in casting
in a predetermined mold after the mixing step.
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wei ght of a catalyst (Kao No. 25) were m xed under

stirring at 80C. to give a liquid mxture. Thereafter,

the i socyanate-term nated prepolyner E (100 parts by

wei ght) was added to the liquid m xture regulated to a
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In the same manner as I n Exanple 1 except
aﬂ'Q‘?ﬁat the 1ight- transmttlng region (e) was used in
pl ace of the Iight- transmttlng region (a). Exanple 9

[ Preparati on of e
TheigeliSNaG fPAT i PRoGED PY Uitaacns aiseverhiBypd pab estiefiam into
a piscenef predetermied size.Exanpl e 1 except that the

doubl e-si ded tape in the opening was not punched out.

[ Preparation of Polishing Pad] A polishing pad was
Themolighing tedion cansistingref fingreelt foam is prefrmbiy rrovided with grooves for
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polygonal prism, cylinder, spiral grooves, eccentric grooves, radial grooves, and a
combination of these grooves. The groove pitch, groove width, groove thickness etc.
are not particularly limited either, and are suitably determined to form grooves. These
grooves are generally those having regularity, but the groove pitch, groove width,
groove depth etc. can also be changed at each certain region to make retention and
renewal of slurry desirable.

The method of forming grooves is not particularly limited, and for example, formation of
grooves by mechanical cutting with a jig such as a bite of predetermined size, formation
by casting and curing resin in a mold having a specific surface shape, formation by
pressing resin with a pressing plate having a specific surface shape, formation by
photolithography, formation by a printing means, and formation by a laser light using a
CO, gas laser or the like.

Although the thickness of the polishing region is not particularly limited, the thickness is
about 0.8 to 4 mm, preferably 1 to 2 mm. The method of preparing the polishing region
of this thickness includes a method wherein a block of the polyurethane foam is cut in
predetermined thickness by a slicer in a bandsaw system or a planing system, a method



24 gas remaining in the prepolymer was defoanmed under
reduced pressure (about 10 Torr). 29 parts by weight
of 4,4'-methyl ene bis(o-chl1droaniline) previously
nelted at 120C. was added to the defoaned prepol yner,
then sufficiently stirred with a hybrid m xer
(nanufactured by Keyence Cbrporation) and t hen
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Pol i shing Pad] A polishing pad was prepared in the

‘'same manner as in Exanple 1 except that the
light-transmtting region (f) was used in place of the
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methpgﬁgrnﬁ@pg rl(\g@the potighingPadois At partlcularly mited, and various

methods are conceivable. Hereinafter, examples of such methods are described.
Case 1 (FIG. 2)

etc.

An opening 13 for arranging a light-transmitting region 10 is formed in a polishing region
9. An adhesive layer 12 is formed on one side of the polishing region 9, and the
adhesive layer 12 is punched out to form a hole having a size corresponding to an
optical detection region 14. Thereafter, a transparent support film 11 is attached to the
adhesive layer 12, and the light-transmitting region 10 is inserted into the opening 13
and attached to the adhesive layer 12. In this case, the optical detection region 14 is
composed of the light-transmitting region 10 and the transparent support film 11.

Case 2 (FIG. 3)

An opening 13 for arranging a light-transmitting region 10 is formed in a polishing region
9. An adhesive layer 12 is formed on one side of a transparent support film 11, and the
polishing region 9 is attached to the adhesive layer 12. Thereafter, the light-transmitting
region 10 is inserted into the opening 13 and attached to the adhesive layer 12. In this
case, an optical detection region 14 is composed of the light-transmitting region 10, the
transparent support film 11 and the adhesive layer 12.

In the method of preparing the polishing pad, the means of forming an opening in the
polishing region and the adhesive layer is not particularly limited, but for example, a
method of opening by pressing with a jig having a cutting ability, a method of utilizing a
laser such as a CO, laser, and a method of cutting with a jig such as a bite. The size
and shape of the opening of the polishing region are not particularly limited.

The adhesive layer 12 includes, for example, a double-sided tape or a layer coated with
a cured adhesive. As the double-sided tape, it is possible to use a general double-sided
tape having an adhesive layer arranged on both sides of a substrate such as a
nonwoven fabric or a film. In consideration of preventing permeation with a slurry or the



400 rim500 rim600 nm 700 nm 800 nm 900 nm Exanple 1

0 69.2 85.2 94.1 95.8 96.2 96.4 96.5
16 °

like, a film is preferably used as the substrate. The adhesive as a raw material of the
adhesive layer includes, for example, general adhesives such as a rubber-based
adhesive and an acrylic adhesive. However, when the optical detection region 14
~ contains the adhesive layer 12 as in the case 2 above, the substrate of the double-sided
tape is formed preferably from a non-aromatic polymer such as cellulose, polyethylene
and polypropylene in order that the light transmittance of the optical detection region 14
becomes 40% or more in the overall range of wavelengths of 300 to 400 nm. The base
polymer of the adhesive is also preferably a polymer not containing an aromatic ring.

The polishing pad of the present invention may have a cushion sheet (cushion layer)
laminated on one side of the transparent support film.

The cushion layer compensates for characteristics of the polishing layer. The cushion
sheet is required for satisfying both planarity and uniformity which are in a tradeoff
relationship in chemical mechanical polishing (CMP). Planarity refers to flatness of a
pattern region upon polishing an object of polishing having fine unevenness generated
upon pattern formation, and uniformity refers to the uniformity of the whole of an object
of polishing. Planarity is improved by the characteristics of the polishing layer, while
uniformity is improved by the characteristics of the cushion sheet. The cushion sheet
used in the polishing pad of the present invention is preferably softer than the polishing

region.

The material forming the cushion sheet is not particularly limited, and examples of such
material include a nonwoven fabric such as a polyester nonwoven fabric, a nylon
nonwoven fabric or an acrylic nonwoven fabric, a nonwoven fabric impregnated with
resin such as a polyester nonwoven fabric impregnated with polyurethane, polymer
resin foam such as polyurethane foam and polyethylene foam, rubber resin such as
butadiene rubber and isoprene rubber, and photosensitive resin.

The means of attaching the transparent support film to the cushion sheet includes, for
example, a method wherein the transparent support film is laminated via a double-sided
tape on the cushion sheet and then pressed. However, the cushion sheet should be
provided with an opening in a part corresponding to the optical detection region 14.

The polishing pad of the present invention may be provided with a double-sided tape at
a side of the transparent support film or the cushion layer which is bonded to a platen.
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The semiconductor device is produced by a step of polishing the surface of a
semiconductor wafer by using the polishing pad. The semiconductor wafer generally
comprises a wiring metal and an oxide film laminated on a silicon wafer. The method of
polishing a semiconductor wafer and a polishing apparatus are not particularly limited,
and as shown in FIG. 1, polishing is conducted for example by using a polishing
apparatus including a polishing platen 2 for supporting a polishing pad 1, a supporting
stand (polishing head) 5 for supporting a semiconductor wafer 4, a backing material for
uniformly pressurizing the wafer, and a mechanism of feeding an abrasive 3. The
polishing pad 1 is fitted, for example via a double-coated tape, with the polishing platen
2. The polishing platen 2 and the supporting stand 5 are provided with rotating shafts 6
and 7 and arranged such that the polishing pad 1 and the semiconductor wafer 4, both
of which are supported by them, are arranged to be opposite to each other. The
supporting stand 5 is provided with a pressurizing mechanism for pushing the
semiconductor wafer 4 against the polishing pad 1. For polishing, the polishing platen 2
and the supporting stand 5 are rotated and simultaneously the semiconductor wafer 4 is
polished by pushing it against the polishing pad 1 with slurry fed thereto. The flow rate
of slurry, polishing loading, number of revolutions of the polishing platen, and number of
revolutions of the wafer are not particularly limited and can be suitably regulated.

Protrusions on the surface of the semiconductor wafer 4 are thereby removed and
polished flatly. Thereafter, a semiconductor device is produced therefrom through dicing,

bonding, packaging etc. The semiconductor device is used in an arithmetic processor, a
memory etc.

EXAMPLES

Hereinafter, the Examples illustrating the constitution and effect of the invention are
described. Evaluation items in the Examples etc. were measured in the following
manner.

(Measurement of Light Transmittance of Optical Detection Region)

Examples 1 to 8 and Comparative Examples 1 and 2

Each prepared light-transmitting region was cut out in a size of 10 mm x 50 mm, and a
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double-sided tape of 1 mm in width (Double Tack Tape #5782, thickness 130 um,
manufactured by Sekisui Chemical Co., Ltd.) was attached around it. Thereafter, the
transparent support film (10 mm x 50 mm) used in the Examples and Comparative
Examples was attached to the double-sided tape to prepare a sample for measurement
of light transmittance.

Example 9

The prepared optical detection region was cut out in a size of 10 mm x 50 mm to
prepare a sample for measurement of light transmittance.

The prepared sample for measurement of light transmittance was placed in a glass cell
filled with extra-pure water (optical path length 10 mm x optical path width 10 mm x
height 45 mm, manufactured by SOGO LABORATORY GLASS WORKS CO., LTD.)
and measured for its light transmittance in the measurement wavelength range of 300 to
900 nm with a spectrophotometer (UV-1600PC, manufactured by Shimadzu
Corporation). In the measurement result of light transmittance, light transmittance per
mm thickness was expressed by using the Lambert-Beer law. When the sample for
measurement of light transmittance had a space between the light-transmitting region
and the transparent support film, light transmittance was expressed per mm thickness
including the thickness of the space.

Example 1
[Preparation of Polishing Region]

100 parts by weight of a polyether-based prepolymer (Adiprene L-325, NCO content:
2.22 meqg/g, manufactured by Uniroyal) and 3 parts by weight of a silicone-based
surfactant (SH192 manufactured by Toray Dow Corning Silicone Co., Ltd.) were mixed
in a reaction container, and the temperature was regulated to 80°C. The mixture was
stirred vigorously for about 4 minutes at a revolution number of 900 rpm by a stirring
blade so as to incorporate bubbles into the reaction system. 26 parts by weight of
4,4-methylene bis(o-chloroaniline) previously melted at 120°C. (lharacuamine MT,
manufactured by lhara Chemical) was added thereto. Thereafter, the reaction solution
was stirred for about 1 minute and poured into a pan-type open mold. When the fluidity
of this reaction solution was lost, the reaction solution was introduced into an oven and
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post-cured at 110°C. for 6 hours to give a polyurethane foam block. This polyurethane
foam block was sliced by a bandsaw-type slicer (manufactured by Fecken) to give a
polyurethane foam sheet. Then, this sheet was surface-buffed to a predetermined
thickness by a buffing machine (manufactured by Amitec) to give a sheet having
regulated thickness accuracy (sheet thickness, 1.27 mm). This buffed sheet was
punched into a round sheet having a diameter of 61 cm, and then provided with grooves
in the form of concentric circles on the surface by a grooving machine (Toho Koki). An
opening (57 mm x 20 mm) for inserting a light-transmitting region was formed by
punching in a predetermined position of this grooved sheet. A double-sided tape
(Double Tack Tape #5782, manufactured by Sekisui Chemical Co., Ltd.: thickness: 130
um, substrate: nonwoven fabric, adhesive: acrylic adhesive, aromatic ring density: 0%)
was stuck by a laminator on the other side than the grooved surface of this sheet.
Thereafter, the double-sided tape in the opening was punched out into a size of 51 mm
X 13 mm, to prepare a polishing region provided with a double-sided tape. |

[Preparation of Light-transmitting Region]

770 parts by weight of 1,6-hexamethylenediisocyanate (hereinafter abbreviated as HDI)
and 230 parts by weight of 1,3-butanediol (hereinafter abbreviated as 1,3-BG) were
introduced into a container and heated at 80°C. for 120 minutes under stirring to
prepare an isocyanate-terminated prepolymer A.

Separately, 29 parts by weight of polytetramethylene glycol having a number-average
molecular weight of 650 (hereinafter abbreviated as PTMG-650), 13 parts by weight of
trimethylol propane (hereinafter abbreviated as TMP) and 0.43 part by weight of a
catalyst (Kao No. 25, manufactured by Kao Corporation) were mixed under stirring at
80°C. to give a liquid mixture. Thereafter, the isocyanate-terminated prepolymer A (100
parts by weight) was added to the liquid mixture regulated to a temperature of 80°C.,
then sufficiently stirred with a hybrid mixer (manufactured by Keyence Corporation) and
then defoamed. This reaction liquid was dropped on a mold subjected to release
treatment, then covered with a PET film subjected to release treatment, and regulated
to be 1.25 nm in thickness with a nip roll. Thereafter, the mold was placed in an oven at
100°C. and post-cured for 16 hours to prepare a polyurethane sheet. The polyurethane
sheet was punched out in a size of 57 mm x 19 mm with a Thomson blade to prepare a
light-transmitting region (a) (thickness: 1.25 mm).
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[Preparation of Polishing Pad]

A polypropylene transparent support film (Pylen Film-OT P-2161, thickness 50 pm,
aromatic ring density 0%, manufactured by Toyobo Co., Ltd.) was attached by a
laminating machine to the polishing region provided with a double-sided tape.
Thereafter, the light-transmitting region (a) was inserted into the opening of the
polishing region and attached to the double-sided tape to prepare a polishing pad.

Example 2

A polishing pad was prepared in the same manner as in Example 1 except that a
polypropylene transparent support film (Pylen Film-OT P-2002, thickness 50 pm,
aromatic ring density 0%, manufactured by Toyobo Co., Ltd.) was used in place of
Pylen Film-OT P-2161.

Example 3

A polishing pad was prepared in the same manner as in Example 1 except that a
polyethylene transparent support film (Lix Film L6100, thickness 60 pm, aromatic ring
density 0%, manufactured by Toyobo Co., Ltd.) was used in place of Pylen Film-OT
P-2161.

Example 4
A polishing pad was prepared in the same manner as in Example 1 except that an
aliphatic polyamide transparent support film (Harden Film N1100, thickness 25 pm,

aromatic ring density 0%, manufactured by Toyobo Co., Ltd.) was used in place of
Pylen Film-OT P-2161.

Example 5
[Preparation of Light-transmitting Region]
PTMG-650 (242 parts by weight), 1,3-BG (134 parts by weight) and HDI (625 parts by

weight) were introduced into a container and heated at 80°C. for 120 minutes under
stirring to prepare an isocyanate-terminated prepolymer B.
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Separately, 1,3-BG (6 parts by weight), TMP (10 parts by weight) and 0.35 part by
weight of a catalyst (Kao No. 25) were mixed under stirring at 80°C. to give a liquid
mixture. Thereafter, the isocyanate-terminated prepolymer B (100 parts by weight) was
added to the liquid mixture regulated to a temperature of 80°C., then sufficiently stirred
with a hybrid mixer (manufactured by Keyence Corporation) and then defoamed.
Thereafter, a light-transmitting region (b) (67 mm x 19 mm, thickness: 1.25 mm) was
prepared in the same manner as in Example 1.

[Preparation of Polishing Pad]

A polishing pad was prepared in the same manner as in Example 1 except that the
light-transmitting region (b) was used in place of the light-transmitting region (a).

Example 6
[Preparation of Light-transmitting Region]

PTMG-650 (252 parts by weight), 1,3-BG (3 parts by weight) and 667 parts by weight of
4,4'-dicyclohexylmethanediisocyanate (hereinafter abbreviated as HMDI) were
introduced into a container and heated at 80°C. for 120 minutes under stirring to
prepare an isocyanate-terminated prepolymer C.

Separately, 1,3-BG (6 parts by weight), TMP (7 parts by weight) and 0.33 part by weight
of a catalyst (Kao No. 25) were mixed under stirring at 80°C. to give a liquid mixture.
Thereafter, the isocyanate-terminated prepolymer C (100 parts by weight) was added to
the liquid mixture regulated to a temperature of 80°C., then sufficiently stirred with a
hybrid mixer (manufactured by Keyence Corporation) and then defoamed. Thereafter, a
iight—transmitting region (c) (57 mm x 19 mm, thickness: 1.256 mm) was prepared in the

same manner as in Example 1.
[Preparation of Polishing Pad]

A polishing pad was prepared in the same manner as in Example 1 except that the
light-transmitting region (c) was used in place of the light-transmitting region (a).
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Example 7
[Preparation of Light-transmitting Region]

PTMG-650 (279 parts by weight), 1,3-BG (90 parts by weight) and 631 parts by weight
of isophoronediisocyanate were introduced into a container and heated at 80°C. for 120
minutes under stirring to prepare an isocyanate-terminated prepolymer D.

Separately, 1,3-BG (7 parts by weight), TMP (5 parts by weight) and 0.34 part by weight
of a catalyst (Kao No. 25) were mixed under stirring at 80°C. to give a liquid mixture.
Thereafter, the isocyanate-terminated prepolymer D (100 parts by weight) was added to
the liquid mixture regulated to a temperature of 80°C., then sufficiently stirred with a
hybrid mixer (manufactured by Keyence Corporation) and then defoamed. Thereafter, a
light-transmitting region (d) (57 mm x 19 mm, thickness: 1.25 mm) was prepared in the

same manner as in Example 1.
[Preparation of Polishing Pad]

A polishing pad was prepared in the same manner as in Example 1 except that the
light-transmitting region (d) was used in place of the light-transmitting region (a).

Example 8
[Preparation of Light-transmitting Region]

Polytetramethylene glycol having a number-average molecular weight of 1000 (462
parts by weight), diethylene glycol (54 parts by weight) and HMDI (484 parts by weight)
were introduced into a container and heated at 80°C. for 120 minutes under stirring to
prepare an isocyanate-terminated prepolymer E.

Separately, 4 parts by weight of Ethacure 100  (mixture  of
3,5-diethyl-2,6-toluenediamine and 3,5-diethyl-2,4-toluenediamine, manufactured by
Albemarle), TMP (5 parts by weight) and 0.43 part by weight of a catalyst (Kao No. 25)
were mixed under stirring at 80°C. to give a liquid mixture. Thereafter, the
isocyanate-terminated prepolymer E (100 parts by weight) was added to the liquid
mixture regulated to a temperature of 80°C., then sufficiently stirred with a hybrid mixer
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(manufactured by Keyence Corporation) and then defoamed. Thereafter, a
light-transmitting region (e) (57 mm x 19 mm, thickness: 1.25 mm) was prepared in the
same manner as in Example 1.

[Preparation of Polishing Pad]

A polishing pad was prepared in the same manner as in Example 1 except that the
light-transmitting region (e) was used in place of the light-transmitting region (a).

Example 9
[Preparation of Polishing Region]

A polishing region provided with a double-sided tape was prepared in the same manner
as in Example 1 except that the double-sided tape in the opening was not punched out.

[Preparation of Polishing Pad]

A polishing pad was prepared in the same manner as in Example 1 except that the
above polishing region provided with a double-sided tape was used in place of the
polishing region provided with a double-sided tape in Example 1.

Comparative Example 1

A polishing pad was prepared in the same manner as in Example 1 except that a
polyethylene terephthalate transparent support film (Toyobo Ester Fim ES001,
thickness 100 um, aromatic ring density 38%, manufactured by Toyobo Co., Ltd.) was
used in place of Pylen Film-OT P-2161.

Comparative Example 2

[Preparation of Light-transmitting Region]

100 parts by weight of a polyether-based prepolymer (Adiprene L-325, NCO content:
2.22 meg/g, manufactured by Uniroyal) was weighed in a decompression tank, and the
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As can be seen from Table 1, the polishing pads of the present invention have very high
light transmittance at the short-wavelength side and are thus superior in optical
detection accuracy to the conventional polishing pads.
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Claims
The invention claimed is:

1. A polishing pad comprising at least a transparent support film laminated on one
side of a polishing layer including a polishing region and a light-transmitting region,
wherein the light transmittance of an optical detection region containing at least the
light-transmitting region and the transparent support film is 40% or more in the overall
range of wavelengths of 300 to 400 nm, and wherein the density of aromatic rings in a
polymer as a main material of each member constituting the optical detection region is 2
wt % or less in total.

2. The polishing pad according to claim 1, wherein the polymer as a main material
of the light-transmitting region is a polyurethane resin, and an isocyanate component of
the polyurethane resin is at least one member selected from the group consisting of
1,6-hexamethylenediisocyanate, 4 4'-dicyclohexylmethanediisocyanate, and
isophoronediisocyanate.

3. The polishing pad according to claim 1, wherein the polymer as a main material
of the transparent support film is at least one member selected from the group
consisting of polypropylene, polyethylene, aliphatic polyamide, polymethyl acrylate,
polymethyl methacrylate, and polyvinyl chloride.

4. A method for manufacturing a semiconductor device, which comprises a
process of polishing the surface of a semiconductor wafer with the polishing pad
according to claim 1, 2, or 3.



