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SPECIFICATION POLISHING PAD TECHNICAL FIELD 5 The present
invention relates to a polishing pad used in planarizing an uneven surface
of a wafer by chemical mechanical polishing (CMP) and in particular to a
polishing pad having a window for sensing a polished state etc. by an
optical means, as well as a method of producing a semiconductor device
by the polishing pad. 10 BACKGROUND ART Production of a
semiconductor device invol\AEFELIEEATHDNNG an electroconductive film

on the surface of a wafer todgiRaingpaysr by photolithography,
etching etc., a step of forming an interlaminar 15 insulating film on the

wiring layer, etc., and an uneven surface made of an electroconductive
TEGﬁH\HﬂmismElFAﬂ}netal and an insulating material is generated on the
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of a polishing pad the surface of the wafer is polished with an abrasive in

BA @{?}f ('Tlﬁll avmg abrasive grains dispersed therein (hereinafter,
rredto as s urr ). As shown in Fig. 1, a polishing apparatus used

genEEaRwe GaapolSpsermicardstamghyivthinpoliissinysizenf fdoming
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are with ro shafts 6 and, 7 respectively and are arranged

is g%ﬁ%ﬁatﬁeaqd ﬁ%ﬁsﬁﬂﬁaﬁ% ﬂn‘ﬁalﬁ‘& idRsPmsteRs 4 Ipdiacsmt years,
processing for fine wiring and multilayer wiring is advancing for the
purpose of higher integration of semiconductor integrated circuits, and
accordingly techniques of planarizing an uneven surface of a wafer have.
become important.

As the method of planarizing an uneven surface of a wafer, a
CMP method is generally used. CMP is a technique wherein while the
surface of a wafer to be polished is pressed against a polishing surface
of a polishing pad, the surface of the wafer is polished with an abrasive
in the form of slurry having abrasive grains dispersed therein
(hereinafter, referred to as slurry).

As shown in Fig. 1', a polishing apparatus used generally in CMP
is provided for example with a polishing platen 2 for supporting a
polishing pad 1, a supporting stand {polishing head) 5 for supporting a
polished material (wafer) 4, a backing material for uniformly
pressurizing a wafer, and a mechanism of feeding an abrasive. The
polishing pad 1 is fitted with the polishing platen 2 for example via a
double-coated tape. The polishing platen 2 and the supporting stand 5
are provided with rotating shafts 6 and 7 respectively and are arranged
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which are supported by them, are opposed to each other. The supporting
stand 5 is provided with a pressurizing mechanism for pushing the
polished material 4 against the polishing pad 1. 5 When such CMP is
conducted, there is a problem of judging the planarity of wafer surface.
That is, the point in time when desired surface properties or planar state
are reached should be detected. With respect to the thickness of an oxide
sudinthedlishingaspskthetpathé aotishing dashedt mfddestiwigfeobiabeen
whiSRHEI A B BeflRriGslin I ising dopaiey and,aigidhe regts are

confirmed, a'wafer sefving, as a product Is subjected to polishing
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ckn Ss are attained at the time proce’s mg in o sofve

powememﬁﬁeeeetﬁé@a&ﬁiewf%aeaéte%ﬁwm% FeFiafic

treasiety e deiReiicmaedns piapeestrbpIesa milttaad (b) maﬁettwﬁt‘ng
detect a’<I;1(E%01rque sgherelg the cQefii C|en ffr ctlon between a wafer and a
gCt

as aa%ro séted A¥ 8 ch ange B %ﬁe loha orque of a wafer-keeping

headlenﬂmasmeﬁémeemmeﬁmoﬂ@mw&m efatfiostanafer and

thecaegswwmideeftﬁ%e@tmt%&@tﬂem anteaﬁutetfeg Hlnel re padiRgCt
fn a wafer P@n (r)tt No. 5081421 %;g aI me 193'9 Whereln f'c[nue
WalRRGEE b% itS % HECRERIENE s |ergra Lgifes v &ting

to plinediop #{fectogsigne Jp- @Mea@)ae@qua@mmtmﬁmraﬁémecessmg
res'@?c@%’ QfrARANZPE RIARIMEREN AbEMed FRaHRIKbRiIRE OF

acce ratlo se sor ttached to g head or |ndle a dete meth%cf

oy S oS e SR B Hea R, 3aTE o aRBaDIe
of mmmrdﬁtedteemafﬁmhuopdienmeettmwafhcand%lﬁeﬁoawﬁag:@wwheS-
andehieRhabearlion REMLERSINIR AR 3MEiaBAbdcessing, in order to
solve the problem described above. In such detection, various methods
are used. The detection means proposed at present include:
(1} a method of detecting torque wherein the coefficient of friction
between a wafer and a pad is detected as a change of the rotational
torque of a wafer-keeping head and a platen (US Patent No. 5069002),
(2) an electrostatic capacity method of detecting the thickness of an
insulating film remaining on a wafer (US Patent No. 5081421},
(3) an optical method wherein a film thickness monitoring mechanism
by a laser light is integrated in a rotattng platen (JP-A 9-7985 and JP-A
9-36072),
{4) a vibrational analysis method of analyzing a frequency spectrum
obtained from a vibration or acceleration sensor attached to a head or
spindle,
(5) a detection method by applying a built-in differential transformer in
a head,
(6) a method wherein the heat of friction between a wafer and a
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be polished are measured by an infrared radiation thermometer (US
Patent No. 5196353), (7) a method of measuring the thickness of a
polished material by 5 measuring the transmission time of supersonic
waves (JP-A 55-106769 and JP-A 7-135190), and (8) a method of
measuring the sheet resistance of a metallic film on the surface of a wafer
(US Patent No. 5559428). At present, the method (1) is often used, but

poliBRimepad @&%@%@a‘%%‘f‘?%g%ﬂyo@%@? g’ﬂﬁ‘ﬁ"@f‘?&f‘taofnatenal to

measurement accuracy iqﬂ{spaﬂa esolytion in non-constant
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Patspediicatiyi 86368)od of detecting the endpoint of polishing by |rrad|at|ng
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is dﬁ@ﬁﬂ%éd)fl&ﬁufﬁ?@@d%]iﬁbdf @yedencd/berbeugsahangenlythieknass
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poF

Vie‘fvﬁ)sh §'8 Method of eatec}lng(fﬁe endpol mg%y such 25
noyERRs MBiNseAR I PoIRiking pad used in the method, various methods

and M@@ﬁﬁéﬁ%&t@\éﬁbﬁ%@&%ﬁ@%@dtﬁepﬁi@m@ﬂ (ET 1%3&15&3@@:&&316}5&

e TGN 6 SO I500 DRI S T AL et via
a plighingpRhtdmonghicaromgon dlighdt esisatidtngaagbpehyith, a light

bea].rili 5428 ThbfBheY, glaaﬂoiﬁtéeﬂamﬂ:@@@% PR EANSPAERIRIEG: of
Closed (JP-A 9-7985). A polishing pad having a

rted into it is dis
éﬁ% lug on the same surface as a polishing surface is disclosed
(JP- /An@wﬁq & Uithe¥ ed apetishgigt daamihg reivavigbygémlegbtan the
vwa B?VW‘HH%%%I%?WH% Wéﬁ%‘@ﬂ@iﬂ?‘é&%@éﬁ'i@%ﬂ‘ﬁ!ﬁﬁﬁ luple

rticles dispersed. in 3 th e water insolublé matrix magerial and the Ilght

WaYFéﬁ%mahggiiHQr@@fO to 800 nm is generally used.

In such method, the encipoint is determined by knowing an
approximate depth of surface unevenness by monitoring a change in the
thickness of a surface layer of a wafer. When such change in thickness
becomes equal to the thickness of unevenness, the CMP process is
finished. As a method of detecting the endpoint of polishing by such
optical means and a polishing pad used in the method, various methods
and polishing pads have been proposed.

A polishing pad having, as least a part thereof, a solid and
uniform transparent polymer sheet passing a light of wavelengths of
190 to 3500 nm therethrough is disclosed (Japanese Patent Application
National Publication (Laid-Open) No. 11-512977). Further, a polishing
pad having a stepped transparent plug inserted into it is disclosed {(JP-A
9-7985). - A polishing pad having a transparent plug on the same
surface as a polishing surface is disclosed (JP-A 10-83977). Further, a
polishing pad wherein a light-permeable member comprises a
water-insoluble matrix material and water-soluble particles dispersed in
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at 400 to 800 nm is 0.1% or more is disclosed (JP-A 2002-324769 and
JP-A 2002-324770). It is disclosed that a window for endpoint detection is
used in any of the polishing pad. 5 Besides, a proposal is also offered for_ _,

preventing a slurry from leaking out an interface (joint line) between a
polishing region and a light-transmitting region (JP-A Nos. 2001-291686
and 2003-510826). Even in a case where each of the proposed

a reventive sheets is.provided, however, the slurry is
the FRBPIRILIEHRIR DX SIAE SaF AR S fiart MRSl DB R or

at AR darRPRyemaliiOat ¥ @i rregcors s arsgelpRve AR A4 169 and
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n.integrated.circuit will be hereinafter expected so as to be
det%:ﬁggs}ﬁg yS %%Cirir%v@élrxnoﬁ% (r)g1 n(ﬁ%‘ggn%ia}pcgf higher 15 integration and
levelBgsigesupborepwprkitcstsn efissadcsmipeeiefdinigaisthuany firom
lealﬁidfé\f @;ﬁéuﬁti?ﬁeﬁfa@@%%qaﬁe? E@tﬁréﬁgﬁa%ﬁ_ '§_’19§1.gmfz'§gelbgﬁ5&§a%t
ys an-en INt, whereas (0] nto e I in 0
gk BRI Ly En? hed o S S AT & 5 1OB50):
Eve@ﬁvem@ﬁmwét@mi@ﬁ.«mn@bwmapanmeddqmmspawemteahaggqa |
prefeiREIOR REREISIRNAHA RIEHCIBRIVe satiSiRCt U IgMRI DecaNsr Sflimitalionhe

. I terials. | lish .haying.a

int iR SHERRAIIG FEUToH NS BAnIBy Tt et B ISB THE B!
accumardetsdbtcs (sadkeakdgeprevanitormilirekte dhtebratea ettt
proBEEACHES BRI ek Q- AYYRISF 4y SIS Eher hand, in performing a

CMP prqcess, roblem has arisen that a wafer is metal contaminated.
In the EWP Wﬂﬁégse? e pad e Hshadstdnndber s rReted
s0 aw/éo dpaiismegspaglandhne dhis sinafienfutetedsteaidieired of Higlséurry or

intdRRRIEURY Ré‘@ef&ﬁ‘lﬂﬂg Qe iéB%‘?g AU Q%@n‘i%@%@ Pn

on a wafer 30 results in teduction in r ility and generation of a leakage
fabrigaEARRG RS Pt AAHABNBrREGRF MY RFinet FmadHER exerts
preaisjsent ptiverisddodiceoeeaiam samd pomatictoh eesige dcbriventional

ccrfIEESER LM el v ey
leakagaipsaHisisarliconiurtbr sAcenvsntonabdetestionarindpwor an
endgitanh el soREIBIEIRD de it A kB igiien Ralishindrisie NeRy
satisfactory level because of limitation on usable materials. In a case
where a polishing pad having a light-transmitting region was employed,
problems arose that polishing characteristics (such as in-plane
uniformity} were deteriorated or that scratches occurred on a wafer.

On the other hand, in performing a CMP process, a problem has
arisen that a wafer is metal contaminated. In the CMP process, a wafer
is polished while a slurry is caused to flow over a polishing pad and in
this situation, metals contained in the slurry or the polishing pad
remain on a polished wafer. Such metal contamination on a wafer
results in reduction in reliability and generation of a leakage current in
an insulating film and abnormality in a formed film, which exerts a
great adverse influence on a semiconductor device to in turn, decreases
a production yield. Especially, in the current semiconductor
fabrication, when a shallow trench isolation (STI) is adopted wherein
isolation on a semiconductor substrate has been a technical main
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severe problem. In the STI, predetermined shallow trenches are formed
on a silicon wafer and the trenches are buried with SiO2 film deposited
therein. Thereafter, the surface is polished to fabricate regions isolated 5
by the oxide film. Elements (such as transistors) are fabricated in the
isolated regions; therefore, the metal contamination on the wafer surface
after polishing reduces performances and lowers reliability of all the

str%@ﬂl??ﬁ%t&l‘%(ﬁ{%‘%niﬁﬁl?o‘fyﬁ?QH%BB%'Q%%W?%&?Q@H@ Riep

been adopted after CMP_in order to decrease me contamination gna
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onaxigiimmoiadiingirikietbforte andesisechesthesie pitettBidrddisrotieposited

th&IRMAF{i LR atﬂf[%?fa%@‘?gsggib%f’g% FPpeGialiue f@tgiﬁnglsoiated

sucn as a Feionis har e remov eaning and eas o remain .
by fhepxidaflrhefdemenivtaech asieamnsiais ﬁﬁ%f@%{iﬁ%ﬁﬁ)é’é‘aﬁhe
isdlasedaegibialy viterefd o, achelistingl shaethaiingtivpolishihg taxdeof

o BORCRREE AN PO e A MO e Gy o
thebemeeprspodh eraivaipfbreserrepbiisthielogyior yvafer cleaning

st IO Mdeei A v es Vit arZvl POt esiddr2 09 Pesrardesnédd 01/

15860 Al) At the above metal impurity concentration, metal contamination
confamination on %Wafﬁr.. o .
or a warer cannot be sutficiently prevented, which imposes a burden in 25

cleanfalganingAevafier, dwenaviryas sn oMt deyneptoigh as
oxRigEet WERiefidenerfotil anQierdpoRidiapleangifesedisof

lishing pad using an.organic intermolecular crosslinking agent in which .
coltamBalion Fomha SR SRR e PRI & metal fon
su2b0ds30 30 &) 3 0sHaansl éo, becotmrensthbraldeavengaind cesfartamain
onPRlighirRg pad has not clearly described in the last proposal. In addition,

e bolhing pad s mokiedn e ol o Leicas i,
beehd ataigr offs fe 8 whmaylafhibed mlestivhaving a polishing layer of high
molecular weight polyethylene based resin with a metal impurity
concentration of 100 ppm or less (JP-A No. 2000-343411}. Besides,
another proposal has been offered of a polishing cloth for a
semiconductor wafer with a zinc content of 200 ppm or less (WO
01/15860 Al) _

At the above metal impurity concentration, metal contamination
of a wafer cannot be sufficiently prevented, which imposes a burden in
cleaning of a wafer after CMP, having lead to difficulty improving a
product yield of a device. '

Still another proposal has been offered of a polishing pad using
an organic intermolecular crosslinking agent in which a metal atom is
reduced to the lowest possible level (JP-A No. 2001-308045)

However, a concrete metal concentration contained in a
polishing pad has not clearly described in the last proposal. In
addition, the polishing pad is molded in a metal mold in manufacture;
therefore, the polishing pad cannot decrease at all a metal
contamination on a surface of a wafer.
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The invention has been made in order to solve the above problem and it

is an object of the invention to provide a polishing pad capable of high
precision optical detection of an endpoint during polishing in 5. pragress. , .. _,
and prevention of slurry leakage from between a polishing region and a
light-transmitting region during the use thereof even after the polishing

pad has been used for a long period. It is a second object of the invention

Su}ﬁHfQWSﬁﬁglﬁmﬁﬁﬁéﬂ capable of suppression of deterioration of

polishing characteristics (such as in-plane uniformity) 10 and generation of
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the B e R S R o Lop o biect
of tagimveatigndsespiideirentlikipdbréhcapaiesofsunptession of
dewk@mgah'_ %f%ﬂéhﬁl@iﬁgdlga#ﬁa&%m ' ¢ El?l' tﬁﬁﬂlﬁl@:ﬁf@'@iﬁ%@ﬁim
alisnin Vin olisnjn eqglon. all lf miting region,
and RECiaon 87 seralohies dime S S A BRI Rufaces
polisiag sheiny abgicn lighitog anstightingsegiongdegiog aodigieng. Itis
a tha-bafssiBinghegine AR o W@Eﬁﬁ@@@%@%ﬁﬁ@ﬁ&&%e{wﬁé e

made of the same material integrally in a single piece, A conventional,
St il S e iR e
a spadificroctalecadishswoim ek tharse GMEifipuidhndhadstmddaralue).
It iQRIGeRiPPERRLERES BHEN AT YIBIC 8 BRI AHOUHISCENGE BLicating

revolved.about a cepter oytside there%f8 nd polishing is performed by

a sErCAnYEiY desirs ames dhfe B@artrious kinds of forces
(espédialjrimeanboriicatatidutita) aetrouthetighiesdnshptingfehion 9

-cuﬁ@ﬁ@ﬁ%@hmﬁ%g{%kﬁqéﬁggl@g oAb oqgﬁ(r%r- p%%aéﬁger&tﬁiﬁfe a

Tis easyt

. between the both regions. A conventional[ln Id e foll
ved wi e tollowing

dlnggm 5*1‘%& ﬁlpgiﬁ@fg‘cgroblem can be so;
polishing pads.

(First Invention)

The invention relates to a polishing pad having a polishing
region and a light-transmitting region, wherein a water permeation
preventive layer is provided on one surfaces of the polishing region and
the light-transmitting region and the light-transmitting region and the
water permeation preventive layer are made of the same material
integrally in a single piece.

A conventional polishing pad having a polishing region and a
light-transmitting region has had a structure as shown in Fig. 2. In
CMP, a polishing pad and an ohject to be polished such as a wafer are
rotated about its center or revolved about a center outside thereof and
polishing is performed by friction under pressure. Since during
polishing, various kinds of forces (especially in a horizontal direction)
act on the light-transmitting region 9 and a polishing region 8, a peeling
state always arises at the interface between the both regions. A
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between the both members and therefore, it is thought that a clearance
occurs to leak a slurry. The slurry leakage is thought to cause optical
problems such as a clouding on a light detector, thereby reducing a 5
detection precision of an endpoint or disabling the detection thereof. In a
polishing pad of the invention, if the light-transmitting region and the
polishing region are affected by a force to peel them during polishing and

Conﬁé{lﬁ{%alﬁék%ﬂg _ V!?%Wéaﬁyrt@fﬁsﬁﬁ%*é%&whtegﬂ é'ﬂ&l@@tmﬁé@m@@:&
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prom&h'%h%ﬂiﬁ'ﬂ%@“&@dﬁgﬁ?{g?m th U%i&é@ﬁ%{pi%@ﬁéw fE%Q_iﬁiﬂé%
OCCUrS detectng an, endpoint opucally.,.olnce the i -transmitti region
det gt PR ORI BB RSO OF SETAbUNE S N SRR NECEo
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regitfRlraciy/iOE%188R;Be %HOQRSESQFQ afRIRRY sgaélfegc%'% EA98m
optical detection of an'en pomtlio he E?%neve . The term, forme

duripg falis Hae etk RUE TS AR CorBRiNt e Ratthe Wetiace
betetnetnet o tightaksamnisaritintprediomais kel vinteh paeraightiarhood of a
e o g 1T o oy SUTTHN e
lighP GUERNT BHEL- B WaE BREHed R A BEEORH VB HOAP RUBEEVIEPas
the loyker 1365 ca3i1ee 4herng GriBRIEsa rmHRrereR ty sdracads iframed
witlcah ebedftrthaimeppibsseth $bpthyteanakingttigh pegtisioaraptcs a light

trands%%ggﬂilg%ok%nﬁﬂﬂﬁﬂg{ @c@%@&?ﬂ&’ﬁfhﬁ%@%?@% B{?rttg?)ﬁ?@éﬁér.
permeation pfeventive layer has preferably a tushioning propetty. Sirce
Singgthaigprtrenson thagdsmiancyish Hie WatrhprircalopaRreyentive
lay e3eRPENS SERI Of BFOMIG Nh BneUpineB iR eheaBReIpMiltesiagld faterjdight
scaffich e lghianemiting region and iewater, permention preyentive

ayer are made Is preferably a'non-toam. Since a non-foam tan suppress
thergdanenrabdinig righcpresisieficenticel cletpetioatedten, endppyrdnisbineg
ach#venticarAetecHal presivanstanangnaini é-pEshissdohedaisataiho
difrer B RE AT ISR hetweer the HEhE (b SeiPhg Fegibn‘anid the
water }:;érméation preventive layer.

In the invention, it is preferably that no interface exists between
the light-transmitting region and the wafer permeation preventive layer.
In this case, scattering of light due to difference in refractive index can
be further suppressed, thereby enabling high precision optical detection
of an endpoint to be achieved.

In the invention, the water permeation preventive layer has
preferably a cushioning property. Since the water permeation
preventive region has a cushioning property, a separate step of
providing a cushion layer can be omitted.

A material of which the light-transmitting region and the water
permeation preventive layer are made is preferably a non-foam. Since
a non-foam can suppress scattering of light, a correct reflectance can be
detected, thereby enabling an optical detection precision of an endpoint
in polishing to be raised.

A polishing side surface of the light-transmitting region has
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preferably no depression and protrusion structure holding and renewing a
polishing liquid. The term, a depression and protrusion structure, means a
groove or a hole formed on a member surface by cutting or the like. If... ..,
macroscopic surface depressions and protrusions 5 exist on a polishing

side surface of the light-transmitting region, a slurry containing additives
such as abrasive grains is collected in depressions and scattering and

predOERMiaNLal gt 96K, NHUCP t6Adss 19 P H AL SRR ENARIRLSS g
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to en the specific gravi
O J e L g e
em%w‘é?@étf‘d‘%a Wllight prapasy tof apcobjeleatlingidnimgn wHNewshen the
poambfnutsr @tﬁ&‘ﬁﬁﬂ@l aﬁ htﬁh@éﬂwdx&%m@dtig@bgﬁ(;@&ﬁiérﬁe'B on theb
surface ishin ion is decreased, an arity js.good, but
the ?{a?tle((?)‘ffe ﬁ‘%?ln% tends t(I)nbe% e%ie%se& fﬁmé) {?& @@Fﬁ{égfﬁn%gb%ﬂ 18
Pfeféé@rbiy@féféﬂ%k/f%% 65, more preferably 40 to 60, in terms of Asker D
hardng&a%heeﬂhﬁﬁsmé %&W@Iﬁ%ﬁ%@&ﬂ?@ﬂ ritie Rlepadity of
o1d% or%o ?? %]alshln %{frea Whlle when the planarity is greater
PONRA & pananty & eGSR afg TrosHaR SEHORSHIY
holgingsad daeleevengd. poilis bmgplispsitility of the fine-cell foam is
preferakly O vl efeerﬁcnr&fl%%@%y& e AR UNRILIRE;s preferably

Slbl IS int | 5 both pI narity and unlformlt an be
ggﬁs%'ebe %}:ﬁrpgg ﬁ] 5(3 gm or ess n the average cell
diameter is 70 pm or less, planarity is improved.

The specific gravity of the fine-cell foam is preferably 0.5 to 1.0,
more preferably 0.7 to 0.9. When the specific gravity is less than 0.5,
the strength of the surface of the polishing region is lowered to reduce
the planarity of an object of polishing, while when the specific gravity is
higher than 1.0, the number of fine cells on the surface of the polishing
region is decreased, and planarity is good, but the rate of polishing
tends to be decreased. , '

The hardness of the fine-cell foam is preferably 35 to 65°, more
preferably 40 to 60°, in terms of Asker D hardness. When the Asker D
hardness is less than 35°, the planarity of an object of polishing is
decreased, while when the planarity is greater than 60°, the planarity is
good, but the uniformity of an object of polishing tends to be decreased.

The compressibility of the fine-cell foam is preferably 0.5 to 5.0%,
more preferably 0.5 to 3.0%. When the compressibility is in this range,
both planarity and uniformity can be satisfied. The compressibility is a
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value calculated from the following equation: Compressibility (%) = {(T1
-T2)/T1}X100 Ti: the thickness of fine-cell foam after the fine-cell foam in a
non-loaded state is loaded with a stress of 30 kPa (300g/cm2) for 605
seconds. T2: the thickness of the fine-cell foam after the fine-cell foam
allowed to be in the T1 state is loaded with a stress of 180 kPa
(18008/cm2) for 60 seconds. The compression recovery of the fine-cell

valleam is\peafssallypode: ;&%gg%grg (e pigierably 60 to 100%. When the

com(ﬁ:ession recoyery is, less than 50%, the thickness of the polishing
regiorCBEFHEAHHY Ertigad As1dadi E%ﬁﬁl@& polishing is repeatedly
appliet: ontbehédiphlistispidgioncatidftrarstabitity thifepfilishiogl]l foam in a

norCIRAIERIGS RSP OGNS L8E SP@GrE%%ﬂ%n r g/@@(z;sfgg/ alye

calculated from the 15 following equation: Compress overy (%) =
SECORAS: T2)/(T1 - T2)]x 100 Ti: the thickness of fine-cell foam after the
fine-€ell fodre ithiclneseadathstitedsdehdee withftesttbesiSGkRdoam
all ):for, +2Q T2: jickne [ foam
o b e TR i
(18QHaésr) Sordda SQBVEfem2) for 60 seconds. T3: the thickness of the

Li ne-Takk f@m@wﬁmfwﬁp@ﬁtnﬁﬂrfé%e?mghg i8 %1%%%@5@9?5) to
pt witho i ) s 25,and then loaded with a stress of .
1odfFEE er%ﬁé?égoqge%on § TR SR R e 1
lessfifeage P amthesducdnesy of Brsfpelbying MEBioor meigniisrantly
chab@iaralY RO MPa oA selMhRbthe ﬁp@&@@iﬁs&?ﬁﬁ@%ﬁt& 8es

olit 31%15%'\{|Pa’ g}(i:- en tg}%fﬂitggo rfg]ct:le of the polis |£§§{e§|on is
poliR R Fesian & Bk iy 5 255 o SR B G RSHau BiER Fendedte
be lpine seckagd efasteodshisnrefaeverthésctayadunochiics lasest frinad e
folldRaagLERA R ine-cell foam by applying sinusoidal wave vibration with a

2 eSO B SR U pEIRrT b A ACT 0t Lahep of

fornililg antlapdhickiesprofifling-thedl oam after the fine-cell foam in a
non-loaded state is loaded with a stress of 30 kPa (300g/cm?) for 60
seconds.

T2: the thickness of the fine-cell foam after the fine-cell foam
after allowed to be in the T1 state is loaded with a stress of 180 kPa
(1800g/cm?} for 60 seconds. _

T3: the thickness of the fine-cell foam after the fine-cell foam
after allowed to be in the T2 state is kept without loading for 60 seconds
and then loaded with a stress of 30 kPa {300g/cm?) for 60 seconds.

The storage elastic modulus of the fine-cell foam at 40°C at 1 Hz
is preferably 150 MPa or more, more preferably 250 MPa or more.

When the storage elastic modulus is less than 150 MPa, the strength of
the surface of the polishing region is lowered and the planarity of an
object of polishing tends to be reduced. The storage elastic modulus
refers to the elastic modulus determined by measuring the fine-cell
foam by applying sinusoidal wave vibration with a tensile testing jigin a
dynamic viscoelastometer.

The invention relates to a method for manufacturing the
polishing pad including: a step of forming an aperture for providing the
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light-transmitting region in the polishing region; a step of casting a

material into a mold having shapes of the light-transmitting region and the
water permeation preventive layer and curing the material o -thereby form -,
a transparent member into which the light-transmitting 5 region and the
water permeation preventive layer are made as a single piece; and a step
of fittingly inserting the light-transmitting region into the aperture in the

lightotishinarirgien fierehy aminardhnpolishing ; 1y éQ@ting a
ma%rﬁarri]sg%rl%nt mr%@l%e(;i TVbe iny ntion relates {o rpethod or manufacturing d
&' 10 BolRiRg pad REUG PGPSR R o6 ARHRRTERS T8 IRR R,
thetren teghperansatitingneefon v thiapotishing cegiorg tid mstepriaflaasting
thefe BAIBHA] M- )¢RRCIRMNMMNG BHIPER fhe T RRSHInG

region the water permeation preventiye layer and curing the materi
re i AN 16 P RSB R L RTINS RHh &1 R ARG B

0
pieeeyndndstepwdift ioghemiver tregehiivlghtetrams madnigteggidi aato
ol : e rvent et faieney
t e;%?%ﬁr‘;%%%‘?ﬁ?%ﬂé%%%%fgﬁﬁg IS LERiRa e ARSI ine
regR‘f‘o?BFﬁl ing APPRGATEZREMRFg region therein and a cushion layer
havifipannspatioe Besmealdotbamithitighlsrarsmiiiagregiag are:

' 0 . r .
D s Sicly ST IR B B0 A3 broviding the
hgh&'hgfﬁél%eaa%%% Begaminnbh e RiTbRasegiomensba-piemedisesting a
matlaistlcintenahephovisgaiah @mdﬁ@%l@lﬁﬁsmﬁ&mlﬁl@ﬂ@lﬂf&f@ﬂ%iﬁ@d

- | rovil N an.annular groove exisling

reg R B R B S i ona
maisgiah ity thsdsht RRvnea igmspassmittngmbgiotoiwhinainberted in
lighareepesturietdh heepbishine e O a0 Pe B HBRIDAOMSSL IR 3066 are

vent slurry Jeakage. However, a slurry flows on a surface of
ma%%?%ﬁj?é%%ﬁ p%%%&%ﬁ\gf%(ﬁ%hgﬁlg and the polishing region and a

(Serprd dnsgmtiogtegion are, it is thought, swollen by the action of a

solvenidrinierstisey rSIuedingcrh i 1ReHINSIEIIANGAL IS polishing
ion causes a strain in the 35 t-transmi%ng region

T T TR e
light-transmitting region therein and a cushion layer having an
aperture B smaller than the light-transmitting region are laminated one
on the other so that the apertures A and B are superimposed one on the
other, the light-transmitting region is provided on the aperture B and in
the aperture A and a water non-permeable elastic member having a
hardness lower than the polishing region and the light-transmitting
region is provided in an annular groove existing between the aperture A
and the light-transmitting region.

A conventional polishing pad into which a light-transmitting
region is fittingly inserted in an aperture of the polishing region so that
the narrowest clearance occurs to prevent slurry leakage. However, a
slurry flows on a surface of the polishing pad during polishing and the
polishing region and a light-transmitting region are, it is thought,
swollen by the action of a solvent in the slurry. Swelling of the
polishing region and the light-transmitting region causes a strain in the
light-transmitting region and the inserted portion thereof in the |
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polishing pad, leading to protrusion of the light-transmitting region and
deformation of the polishing pad. As a result, polishing characteristics
such as in-plane uniformity are thought to be degraded. In CMP, the
polishing pad and an object to be polished such as a 5 wafer are rotated
about its center or revolved about a center outside thereof and polishing
IS effected by friction under pressure. Since various kinds of forces

poli i, 'ﬂeﬁcﬁ'ﬁ‘[ %t Lgisqelim 6?&&@6'1%1@9'%&%%3&@@ Fegioh and
and the pO|I %i% durln olishing, a peeling, state always arises af
defqhmA el berdSA 15 Sl drRlRAIRE IR piRTIstes

sucbagy iuﬁdqmel%ﬂﬁxanihe aﬂerﬁhoelgiﬁtmdretkiegmﬂetiembers it is
thouglieirSragie BARHRIED &&t%drﬁﬂfé ge%@%ob“eaﬂﬁﬁéﬁg&’ LAY a

there The slurry |éakage causes optical problems such'as ¢ oudlngﬁon an

wafghaag Eﬁ%ﬁ@&&é’&ﬁﬁa %eéaﬁfnovvﬁ?emg@ﬁoeaﬁ%ema@e
thepwefiaiod pbaslentg)mmﬁécmdlbgzbfe;dﬁtﬁmt@ndﬁxapmml taiace.

vari%%eﬂﬁgd@ fot}sls mffsgagéfﬂﬁ;}m{ﬁ gzso%%’?ﬁtﬁix’é% SL‘BS@?J? the

elastic mem ness than e po ishing region or t
Ignﬁg*ﬁeeaaﬁeh%ﬁmgr@% Propdcreriod e aivtinhing, a

pechpgristetd alvhie digiﬁe‘ﬁaﬁsﬂﬂﬁlhgtm biogedes watey 2itmbers. A
con@gﬂﬁfg{égfggﬁgﬁﬁgg J%S%bggg X5 I%%t églé\é%&j &> gﬁ %111 Ih/ter ace

har Imensio aI change occurring in

betygsndie brthgregiheand s %ﬂgbtpdﬁhéﬁftﬁé?e%ﬁkﬁﬁélmﬁﬁﬁlﬁbe
1ntd&>ﬂ§b@3@ri1€ ®rbsathad shereinidaReas BRESBINOTHRTOMRE AU causes

tru5| ordefor ation pof t ht- transml tln re nan
-opt %} fac ah RS Gho 5% %Iealgo nag o g_l 91&?% eTals czzletectmg

efotmation of the polishing pad &uring po 5hiG, &h rMore,

SeCH@@sa‘éréJﬂ@h &% ey éﬁeﬁ%@t@%ﬁiﬁ%@tmemmém&ff@mﬂy@mmt
or cﬁ@aib!lépﬂ%%@ﬁo-fhéf‘%@i% tnﬁsaé&ea@ﬁ%eaember seals contact

portl ns een th in n the light-transmitting r

0 oA CR 74 5?;% PP T O P SATIE (o
elaq@eemmieehrglwﬂanshmm@awlﬂmam&m eppbighing regiomduriblge
ngh@%@&uﬁ %%%ﬁﬁtéﬂcﬁﬂ%ﬁfﬁftgpo@v@%ﬁ%ﬂ g BEVQRen the

Therefore, pee IS, hard to ocgur. at the contact portigns to thereby

AP to TRNSTELNBE Trelnciccd'® ¥Rtk optical
no nsﬁeietmmb}e @ﬂaatan dpembier Gesacblasertitittahid repredisioen tlyt low

hardness, a strain or a dimensional change occurring in the
light-transmitting region and the inserted portion thereof in the
polishing pad can be absorbed therein. Hence, polishing is performed
without protrusion or deformation of the light-transmitting region and
deformation of the polishing pad during polishing, and furthermore,
degradation of polishing characteristics such as in-plane uniformity can
be suppressed.

The water non-permeable elastic member seals contact portions

between the polishing region, the light-transmitting region and a

cushion layer perfectly, and even in a case where a force acts so as to
peel off the light-transmitting region and the polishing region during
polishing, a sufficient resistance is effected to the peeling action.
Therefore, peeling is hard to occur at the contact portions to thereby
enable slurry leakage to be effectively prevented so as to enable optical
detection of an endpoint to be achieved with high precision.

11



10

15

20

25

30

35

An Asker hardness A of the water non-permeable elastic member is
preferably 80 degrees or less and more preferably 60 degrees or less. If
an Asker hardness A exceeds 80 degrees, a strain or a dimensional
change occurring in the light-transmitting region and the inserted 5 portion
thereof cannot be sufficiently absorbed and a tendency arises that the
light-transmitting region protrudes or is deformed during polishing and the

POlSHAGRAL I EARIGIEO.OR BPIAGH L1 e WL NN RRIINEANIE € S ey
member is preferably made of a water non-perrﬁea%}e resin compositon

is Rusteanily 8vdrareonhon-nseeaglavesmviderey e drgreetorless.
If afioAstbe gratiineensising @idsralobenoadbsIMonAstc 6105taIReE ABMAal

ti urahle .resin. With the materjal adopted, the er .
e e B e e e S e moriate
porfigrsfiberadrearsietdetaritiiiric niyer heprpednend|e dkrde neonssdisds
thapreder g dawen sinheial Heatoileabnlaegrepvs. deaobaight althe water

Olpsc%ﬁigerm%ﬁp}?e elagggdmemb is eg{u?l t% or, hi than the a_nnular
POlGToove GhE MEmSerpratREES A3 RARES e FIREDSY during
polishing vatenauy pesonsehlorakaaticgewdreenspplisfingbly made of a
wa@iaf@ﬁh_ & ﬁﬂ?ﬁﬁ%@ﬂlﬂhtt B %%iﬂ'@@ﬂﬁa@ﬁi@éﬂi%ﬂlé@%iﬁgﬁ‘%? rfnateria' of
which the light-transmitting region is made is preferably a pon-foam.
norRemEEbIETESIR G A L R HBHhG O RS LRGN CRerBIeBnce
congaatiegdetectath erihe rdisroneblastiancbptitahtatestid m presttiomofara ble

resfndpoint in polishing to be raised. An Asker hardness D of the
light-transmitting regipn is preferably in the range of from 30 to 75

degréddn\inf PatHaLALORIGY Mo MSRRPR R Imeable rlestige
mendupted 8o fonmexce thacssalclivicla sunfaes tha efffet eanree
exceHapjiessed. Moreover, occurrence of a physical damage on a surface of

the light-transmitting region can also suppressed, thereby enabling optical

detedfith BREFT SIRIBAAST MBRRIGnERSLISI CRGTBS D ésroTakahiE ARSYET 3n
heighabifitynifthe Askenhardressd) islfeshibigh 8o Uiggseraten Bbralpasiveable
eladRINBABIL K 8 A0 SIHIHRARUPER OLING H4r groove, the
member protrudes from the surface of the pad during polishing,
causing a scratch or tending to worsen polishing characteristics such as
in-plane uniformity.

In the invention, a material of which the light-transmitting
region is made is preferably a non-foam. Since a non-foam can
suppress scattering of light, a correct reflectance can be detected,
thereby enabling an optical detection precision of an endpoint in
polishing to be raised.

An Asker hardness D of the light-transmitting region is
preferably in the range of from 30 to 75 degrees. With a
light-transmitting region having a hardness in the range adopted,
occurrence of a scratch on a surface of a wafer can be suppressed.
Moreover, occurrence of a physical damage on a surface of the
light-transmitting region can also suppressed, thereby enabling optical
detection of an endpoint with high precision to be performed with more
of stability. If an Asker hardness D is less than 30 degrees, an
abrasive grain in a slurry is easy to stick into a surface of the
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light-transmitting region and a scratch is easy to be generated on a silicon
wafer by a stuck grain. Since the light-transmitting region is easy to be
deformed, polishing characteristics such as in-plane uniformity is
degraded or slurry leakage is easy to be occur. On the 5 other hand, if an
Asker hardness D exceeds 75 degrees, the light-transmitting region is
excessively hard; therefore, a scratch is easier to be caused on a silicon

hgl—z\ﬂﬁtﬁ%tn%@&@l h&gf@h%@&ﬁ%@%@%&@;ﬁ@@wg&h@@t@a@ma
T thel Smlttlﬁ% rlg%on trarés%arenﬁyl % uced andlgn optical s
St Kf%flecti% é@%lg i rﬁ‘i%ndpom‘f?n pgllsll% %ﬁ&&% S
easmd@ﬂnngi@nﬁdmmhq@f&hﬂ& nhaaasterisiiregiunihas prefdeatsty no
uru "i’é‘ @8&&@6@%9%%@?9&%@@@%& %y‘ epeydng-apolistipgthe

?1‘ éu erm, a# iE)ress nand rotrusi efgszté ture, me sagroove
RBHE RS S R FEE &3‘8‘% TSRS |
hghhac&mnpmmgfmm@npﬁesmwﬁ)pmm;mmﬁymmaspmmmgs

eas?é@%é%@%%&éé*&%ﬂ*& Kﬁmt&%&?gm&ﬁcé@f&%ﬁ%@ﬁ 1BgAdgdRiyes
such as abrasive grains is cgllecte é#tij é;?glepressmns and scattering and

easIfsEoRECBHRGt BRcAr SWHiRAS L HRRROT R SeRARA
trasspfacerofiths vadercper madtian 2@zt date tdyen r]:aeaismprefeaably no

en gﬁrﬁsi(fpglglﬁﬁg%%tgmgs&;qﬁ@c%grotru5|ons If macroscopic surface

epressions and p trusions exist, scattering of light is easy to occur
leadifgPRlishingsicle susiasmpidRsdighrrmmdSingetesion has
pre%ﬁ@tslgamdrdhpnewmaﬁdemmiﬁmaidnré@ﬂmmgli’eemﬂﬂshgmgmg|on is

- ren%@«ﬁ'i ﬁﬁéﬁ&%ﬁﬂg&g iéh h' ”i‘ﬁ‘e?é é?rh g‘%e%g{‘%ﬁ 9%52&8%@5%91

regio pression an otrusion

re Iy a
Strlém}er@sélhmsgaaatp@fremr@ ﬁ G, AR IHeCH RBIEERCE Y

cuttinpeetios thidl neiﬁ@ﬁé@%ﬁh&o@ﬁ@‘ @i@fﬂ&c@%@b&élﬁﬁfm eiadiefetaibions
Omaor Ie Whent averfa ?JI 30 ehmeter IS 70&} or Iesso%anarlty

exisst on g b fr % egll
IS |mpro peC| ic grav e fine-col foam 1o prefera

sluqm,cmt@lpm@ @@@dumﬁ)wghmmhh@ssp@cgﬁwammll%Maﬁ 0.5,
deﬁf&%‘i’iﬁ@gt@zﬂi %@awéiﬁlﬁ @dﬂ%&*ﬁ%f@%pngfhbwa@ tFHENCR: AR

ect O|ISh I-é%%wh nthe s ecific gravity.is 35

to LA o RESOHBEY orh LS PLAESAEE BB Stng 13
protective layer has also preferably no macroscopl_c surface depressions
and protrusions. If macroscopic surface depressions and protrusions
exist, scattering of light is easy to occur, leading to an adverse
possibility to exert an influence on detection precision.

In the invention, the material for forming the polishing region is
preferably fine-cell foam. In the invention, the surface of the polishing

~ region at the polishing side has preferably a depression and protrusion
structure holding and renewing a polishing liquid.

Also, the average cell diameter of the fine-cell foam is preferably
70 um or less, more preferably 50 pm or less. When the average cell
diameter is 70 pm or less, planarity is improved.

The specific gravity of the fine-cell foam is preferably 0.5 to 1.0,
more preferably 0.7 to 0.9. When the specific gravity is less than 0.5,
the strength of the surface of the polishing region is lowered to reduce
the planarity of an object of polishing, while when the specific gravity is
higher than 1.0, the number of fine cells on the surface of the polishing

13



10

15

20

25

30

35

region is decreased, and planarity is good, but the rate of polishing tends

to be decreased. The hardness of the fine-cell foam is preferably 45 to 85,
more preferably 45 to 65, in terms of Asker D hardness. When the_Asker.. ..,
D 5 hardness is less than 45, the planarity of an object of polishing is
decreased, while when the planarity is greater than 85, the planarity is

good, but the uniformity of an object of polishing tends to be decreased.

118 RORYURSSHINLY O BIHRERHARY IRAT IR ' g
OB refer bly 0.5 to 5?/0%. \/ghge?r%ﬁgitomprgés’ik%%? %gﬁ?gt ?fné)g&sm%th
ten SAgr ﬂ?&fﬁ%‘?ﬂﬂty can be satisfied. The compressibility is a value

calcldte hifrorimtiwes atfortecefinatioelt] ThermompresfapabBea®ty ghemore
nes is peef 00, re. nreferabl %.
pre@&%ﬁ}hﬁg%ngrgeés%{r?ﬁ%%@ge% é@%&é‘gﬁ?&%ﬁ %%?ﬁe thic %%ig %f%_ﬁger D
hargnesimis iassiresidticdhe Ris sy fnehire dlprlisbiagds is
decrepasd diyhaiipliet entthib lpelisHiyoi segientan dhiae Ba8|lith efakisiiig | is
teyisti : Y T ression recqvery is, a value
o e, g of é@%i%éﬁ%&%%ﬁggé.ﬁzﬁ?%%%?u§s<ﬁﬁssed-~ |
fine B RRAMRICasHILY 0f the Apecrsthinerod Vs fsradie Onfote 5.0%,
mopegfecdbhyn BEO OB a0 B0 fwmtkafaétsw@gp&@iiﬁ;ﬁm?qalgﬁ ‘iestange,
t t rfac the pqlishing region is ... .
o B ) B e o RS ey s
valye calsrgses dsaemtbaurkovefemuatisa elastic modulus determined by
meammtgdi?@mgszsﬁ 2%&@@6_1&%@@36/iﬁ?@@%ﬁ%ﬁ%&ﬂ(@é’%ﬁ&é@ﬂ%{“&@ to
ensile testing jig i n scaglastometer. The invention relates
1o R R il 56 Fompep I gpvery is
less it e, diuhibrickresnof Putigmtighane regiiog ispsiistificpretion
chadiiftd aReIddkE A ehIREdNg; 30 THE iig%ﬁéﬁﬁé@w%ﬁm&{‘ oA fiemef
f§movin 1art of th ﬁShlg%{f}ﬁgr!“hﬁi perture A to form an apert%retB
POLSHIE T Mgt FaR Ry PAS %éi&?ﬁ@ﬂﬁ?@ﬁlﬁ%wﬁ § Lo
be lorgeitidg tHBhéigmmpnessitngnegiermnishe sphrereaBeatatiditieom the

abo¥RestiiR AvAnd a step of casting a water non-permeable resin

compgsition into ar1135 annula glroove existing between the aperture A
and tha€ £rorage elastic modulus of the fine-cell foam at 40°C at 1 Hz

is preferably 200 MPa or more, more preferably 250 MPa or more,

When the storage elastic modulus is less than 200 MPa, the strength of
the surface of the polishing region is lowered and the planarity of an
object of polishing tends to be reduced. . The storage elastic modulus
refers to the elastic modulus determined by measuring the fine-cell
foam by applying sinusoidal wave vibration with a tensile testing jig in a
dynamic viscoelastometer.

The invention relates to a method for manufacturing the
polishing pad including: a step of laminating a cushion layer on a
polishing layer having a polishing region and a aperture A for providing
the light-transmitting region; a step of removing part of the cushion
layer in the aperture A to form an aperture B smaller than the
light-transmitting region in the cushion layer; a step of providing the
light-transmitting region on the aperture B and in the aperture A; and a
step of casting a water non-permeable resin composition into an
annular groove existing between the aperture A and the
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light-transmitting region and curing the composition to thereby form a
water non-permeable elastic member. The invention relates to a method
for manufacturing the polishing pad including: a step of laminating a
polishing layer having a 5 polishing region and an aperture A for providing
the light-transmitting region and a cushion layer having an aperture B
smaller than the light-transmitting region one on the other so that the

I hﬁ-@%@é‘%ﬁﬁﬁ@l@ %%%P@Wiﬁ?ﬁ?g%%"%&@lﬂ?s%ﬁﬁ{ @%&@B@r?&gﬁ‘ﬁ
the light- trans@hi % eglon on th Gi#‘)erture B and in the aperture A; and

wat%rl%o eBe(Wﬂ'g Wﬁrb% eable resin composition into an
anniilae gmmretmmna}gnmwQem thethpettioe mandifhe tlightgréhsemitting

pol1§ﬁﬂk?§ aad ﬂiﬂﬁﬂ&ﬂ?gcwgﬁtm%ﬂ%%ﬁi{é% B YRIEE 1RPR RGNS

eJastic memb hird Invention) 15 The invention relates to a polishin

PolisIng (AR AR EPEY RIS gy S SR HEREr aransmlttgmg
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11gh§'ﬁ%ﬁgm&%3§ LRSS BINon LeGIoR A% aminatRd 3%%%%% mﬁ&d B
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lights tpravidail vy segomtach phgiapbeiwecB thewk bt stdagpatine A; and a
i ver the
T
anngllaf FEOPVRAEEHIB EoRSBHEsb R RPRGTIRES foddidetSbout a center
hghelﬁsﬁg&ﬁtmﬁge@égmdxpﬁiahmmslgffeﬁ%hyﬁﬂsmam Reahessyform a

Slnce various kl{f]tfj farces es C|aIIy, in a horizontal direction) act in
fihe ?nhpﬁan ng reglon andt e pollshlng region during polishing, a
(Tlﬁéélﬂrigfgra&@aﬂmays arises at the interface between both members. A

CO”W'%%E@@H'E‘@Q@&E@@& éﬁ&%ﬁgeﬂﬁiﬂofﬁ&kmmﬁﬁﬁ@%ﬁﬁlg

tween the bgth members itist t to create a,clearance at the

‘aye" AUMEA PESERIRE LRRIOaRGE ]Fé TrOsTHHRg Lo a0 2

cusbmmdmwywmgmm@%ﬁm%pnd&mmdtgl@tema@mittmg

reg1§%‘3§98 1&4’1’1&@&%&&%9@5&9 feduserigtestignar %ﬁ'é'ﬁ@l%%f‘a?ﬁi;ﬁﬁ!ﬂhgr
disable detection of a oint to be achle\(/ied 35 On g]e otger han(ii

ro 135, g acP BN BT R GHirBosed orie o (he other and an

annular water non-permeable elastic member is provided over a contact

portion between the rear surface of the light-transmitting region and a
section of the aperture B so as to cover the contact portion.

In CMP, the polishing pad and an object to be polished such as a
wafer are rotated about its center or revolved about a center outside
thereof and polishing is effected by friction under pressure. Since
various kinds of forces {especially, in a horizontal direction) act in the
light-transmitting region and the polishing region during polishing, a
peeling state always arises at the interface between both members. A
conventional polishing pad is easy to be peeled off at the interface
between the both members, it is thought, to create a clearance at the
interface and to cause slurry leakage there. The slurry leakage causes
optical problems such as clouding on an optical endpoint detecting
section, which is thought to reduce detection precision of an endpoint
or disable detection of an endpoint to be achieved.

On the other hand, a polishing pad of the invention has an
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annular water non-permeable elastic member over a contact portion
between the rear surface of the light permissive region and a section of

the aperture B so as to cover the contact portion. The water _ _ ____. __. _ .,
non-permeable elastic member has elasticity, no peeling off occurs even 5

if a peeling force acts during polishing since a hardness is sufficiently low

to thereby enable a contact portion between the rear surface of the

anHOl AR IR aRHi8 SeelgR %é‘?ﬁ@@ﬁ%&ﬁ R0N ?a%%ﬁgc?}@fon

sealed. Hence, even if a clearance Is generated at the interface between
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theshper teakadgescansbn eftactivehenteveataddayr theny ate‘heqna@%&fneagle
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o b el e e o MR Bl even
if a@&%ﬁ&&i@f&@éﬂﬁ%ﬂﬁt&%@m& singsgrebatiness induiieiently
lowptefenablybfOdegstes dora mw.wswwmﬁgﬁpeaqx?m R0f the
: eeling tends; t r fro e rear surface.of the
g T oo RS SR R s B vl
seajsite dQMGINY polkHnglearrnrats sengratadaidleminitenfestbefsveen
theﬂﬁ@éﬁmﬂyﬁft@%@f@jyaiﬁbﬁﬂﬂ}fﬁml ﬁ@ﬁ@d%ﬁ&§%ﬁﬁ9§%ﬁ%ﬁ@ﬁ%ﬁ%@e,

t n-permeable resin of at least one kind selected from the gro

S T S R ER e Ol S oo et re e
clagtigmenibeie therahs soekkogilsteationof permptisiel @astipoint with
highherhgsian fethermediydaty ease, which makes the effect more excellent.

25 Inthe invention, a material.of which the light-transmitting, yeqion is
S R ARl B RO TR S P RO B ST Benas an
Askanheridg et sighob&d degrsfeotalnss cancberdete gecfe thbigt§ e dakings

or 188ptinah deiagtionpiegision of %@@@Q!@H%M&HD%&%&?&%&%&%@%@
An Asker hardness D of the IlghI_-traan ttin region. is. preferably inthe
to 9&dE PSS e 8 HEReE oMt gh}h : e ceRAth it

sectianldghim apertnge Bdepied  agoeeliegdenfasctatduring polisterd.a
wallef AR I PRIESSEFmMARDURLSBECHIERNR. P18 PRRIEALIPRAGE O o
g ' thereby

a surface of the 35 light-transmitting region can also suppresse
Wat&ﬁ&b‘ﬁﬂ@ﬁﬁfﬁ{}ﬁﬁ ]éa resin composition containing a water

non-permeable resin of at least one kind selected from the group
consisting of a rubber, a thermoplastic elastomer and a reaction curable
resin. With the material adopted, the water non-permeable elastic
member can be formed with ease, which makes the effect more
excellent.

In the invention, a material of which the light-transmitting
region is made is preferably a non-foam. Since a non-foam can
suppress scattering of light, a correct reflectance can be detected,
thereby enabling an optical detection precision of an endpoint in
polishing to be raised.

An Asker hardness D of the light-transmitting region is
preferably in the range of from 30 to 75 degrees. With a
light-transmitting region having a hardness in the range adopted,
occurrence of a scratch on a surface of a wafer can be suppressed.
Moreover, occurrence of a physical damage on a surface of the
light-transmitting region can also suppressed, thereby enabling optical
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detection of an endpoint with high precision to be performed with more of
stability. An Asker hardness D of the light-transmitting region is more
preferably in the range of from 40 to 60 degrees. If an Asker hardness D
is less than 30 degrees, an abrasive grain in a slurry is easy 5 to stick into
a surface of the light-transmitting region and a scratch is easy to be
generated on a silicon wafer by a stuck grain. Since the light-transmitting

detéeeion ESf%ﬁﬂéiﬁi%HﬁfQﬁmﬁ%igﬂi 1061 B A6 @HiSHEF o eherb Witk R re

rmlty lurry lea to be QCCUr. On the other
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¢ a§ﬁﬁE‘?ﬁ qﬁ gﬁ){}”\‘/éjlﬁ%enl}f% HORRALYols 4% % é&é" by

lealcagiing @a&m trké)dfcmaurtoscfﬂmthﬂfat!eedeheemhmﬁaarﬂs',kem]mamdﬂeﬁs D
excEIR o aiRplishing id %gﬂﬁ%ﬁ&éfﬁ&d&@ Pégiam' Br&t%@ewe@ey Y

containing additives sucl as abrasive grains is collected in depréssions

t e%@f&%%a&té?ﬁ@%lﬁb‘éﬁwow&ﬁg}%%%ﬁrowmcwk@ﬁa“sW&%ﬁfectSmce a
phydétedtiupresisiorabisurfacect thesedtonpersedtion girdiective layer

hgh'ﬂat%ﬂf&ﬁf&igg %‘g{g‘pﬁrﬁ%%rﬁ%%gﬂ!g ?&ergéﬁggegg'%ﬁ 210tical

protrusmns ressions otrusio exist,
detecHABrRECSIHER RIGRERAGUNt BaBRlSBIRE davesdopirershstto
exerhapdliluengesdedetatiion bfem@qrgﬁm*m@mmt@ﬁgtb@giaﬁﬁmabfor

pre{%rn%'f the p gﬁfgg gF’h.n%r"ilg% gferably fi ec%ll%]foehm é{xthe inyention,

& sUfface 0 po region a the po(ils ing sl TRas bt preferably

rengwigigesnekishimprbiguitbn ShectarsthadfiePanayieRcaing RIosrusies

strdigtifleAlsbdhe averasecel ﬂlarm@éefo@mlaa fie-sethéonnkis mfa@ahfy
70 m or I wore referabl% 50 m or less. When the, averagﬁa cell
0

cutn %18@% S PIARAPR) S prSved BE SRt dhe & éig%%’{}‘bsrlons
emah@mr&a{c@hsbéngigi@@mme.eftémed;ghz-transmzttmg region, a

slurry containing additives such as abrasive grains is collected in
depressions and scattering and absorption of light occur, which tends
to affect detection precision. A surface of the water permeation
protective layer has also preferably no macroscopic surface depressions
and protrusions. If macroscopic surface depressions and protrusions
exist, scattering of light is easy to occur, leading to an adverse
possibility to exert an influence on detection precision.

In the invention, the material for forming the polishing region is
preferably fine-cell foam. In the invention, the surface of the polishing
region at the polishing side has preferably a depression and protrusion
structure holding and renewing a polishing liguid.

Also, the average cell diameter of the fine-cell foam is preferably
70 um or less, more preferably SO pm or less. When the average cell
diameter is 70 pm or less, planarity is improved.

The specific gravity of the fine-cell foam is preferably 0.5 to 1.0,
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more preferably 0.7 to 0.9. When the specific gravity is less than 0.5, the
strength of the surface of the polishing region is lowered to reduce the
planarity of an object of polishing, while when the specific gravity is. higher_,
than 1.0, the number of fine cells on the surface of the polishing 5 region

is decreased, and planarity is good, but the rate of polishing tends to be
decreased. The hardness of the fine-cell foam is preferably 45 to 85, more
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0 A A, b hE 0 SR G SR T L

bOtl‘e@ulA@earﬂtﬁeestdraguf@mtymibs sefisbicd theldastiomuockdaibility is a
val Qe EHRInESRY @i‘%ﬁ%%‘?ﬁ&éﬁ&f@&ﬁﬁﬁﬁ‘&ﬁm by applying sinusoidal wave

vibrgtipn with a tensjle testing jlg naml wscoelastometer The

inve ?\?85’[8?@%%&1’1‘6@"1‘6?3’ f’nﬁ‘:{ d958Rs i pisgably SO to
100G ustiooe @méerebbnﬁ@atmg@wlshwguayehbamqummmn@mgm is
les2PH S04 RS IiRg [RUan2RH & éSHﬁER{h X% 1%"1@95 at tﬁﬁ

smaller than'the light-transmitfjn Ion one the oth

c a%gﬁqrgﬁ ﬁ%ﬂ.@ é&ﬁ'%&q E&tlﬁé‘@’%eﬁéy applied onto the

polishing region, and the stability of polishing characteristics tends to

de Cﬁ;g{iﬁl& {?g cplalract rlstlct%ten&is tor1 e Iogvgeé?eg%eT r(r)%es% ognS]Er) gg\ée{ is

be lowered. The compression recovery is a value calculated from the
above equation:

The storage elastic modulus of the fine-cell foam at 40°C at 1 Hz
is preferably 200 MPa or more, more preferably 250 MPa or more.
When the storage elastic modulus is less than 200 MPa, the strength of
the surface of the polishing region is lowered and the planarity of an
object of polishing tends to be reduced. The storage elastic modulus
refers to the elastic modulus determined by measuring the fine-cell
foam by applying sinusoidal wave vibration with a tensile testmg jigina
dynamic viscoelastometer.

The invention relates to a method for manufacturing the
polishing pad including: a step of laminating a polishing layer having a
polishing region and a light-transmitting region and a cushion layer
having an aperture B smaller than the light-transmitting region one on
the other so that the light-transmitting region and the aperture B are
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superimposed one on the other; and a step of coating a water
non-permeable resin composition over a contact portion between the rear
surface of the light-transmitting region and a section of the aperture B to
cure the wet coat and to thereby form an annular water 5 non-permeable
elastic member so as to cover the contact portion. The invention relates
to a method for manufacturing the polishing pad including: a step of

supRPiNy§e 4 sushign aves aike RAlshing oy ek Bgying 2 RQlishing region

and an aperture A for providjng the light-transmitting région so as to be
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I g, t r [ u r -permeable
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polishing-laperibarng maohah g resichi R shatnritgra Ay of
proldaingtitigedipdlisiiag ayerthayingioA0spalishio gaﬁiﬂi@&ﬁﬂd Qﬁﬁﬂ#&ﬁy Ee
I | -fran | reglon sQ to be Insert I elin
stef o RIRARINS ROt S ST TR 38 TR Gl 0% an
apefgHrerdhsmalier rtafon Gelightdrememid mgmegionpdnies Auslien
lay@Fe5peprop pres e O fHbeig e trandRN Rl PEOMEIRM IBA the aperture B
ancil?pxt% rangmlg{regée‘%og (gpéhsgta eor{)urg i%nd in 25 thg a grture %; nd a
step o cogﬁng a Water non-permea fredie @o?ﬁ%%%ﬁu‘aﬁ VS g%t
resisbaignpesiéen grereacontacs phtiotighttveesmiting cagionradaof the

lighteatinnsohiPerap SUuEBAR S W Hagiis o FeREANGA ther ePYJ Uit @Rhe wet
nnular water on-PermeabIe elastic member so as to co&i%th contact

conl A oy PP, PR ST HDA AT oD 5 R SN g o

metrdvingsa pslishingveedion aod tattgeartiosmitting region, wherein a :

COMESSINEN AbING UL AN SHIRESGUOP BB fhe the
poli\%%mpres& ility of the polishing region, 35 A CMP method is a method in

M PR G Aip e énSSB}é@F inating a polishing layer having a

polishing region and an aperture A for providing the light-transmitting -
region so as to be inserted therein and a cushion layer having the
aperture B smaller than the light-transmitting region one on the other

so that the apertures A and B are superimposed one on the other; a

step of providing the light-transmitting region on the aperture B and in
the aperture A; and a step of coating a water non-permeable resin
composition over a contact portion between the rear surface of the
light-transmitting region and a section of the aperture B to cure the wet
coat and to thereby form an annular water non-permeable elastic
member so as to cover the contact portion.

{Fourth Invention)

The invention relates to a polishing pad having a polishing
region and a light-transmitting region, wherein a compressibility of the
light-transmitting region is more than a compressibility of the polishing
region.

A CMP method is a method in which a wafer, which is an object
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to be polished, is pressed against a polishing pad by a pressurizing
mechanism and the wafer slides in the pressurized state to thereby effect

vvvvvvvvv

usually different in material or structure from each other and 5 behaviors
of both members during polishing of a CMP method are different from
each other because of small differences in stress and wear
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lighto%a pefishthge algiactditetie sy suatfaspidrhiz pidtiskhagagtetistiordng
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scratote tbai@ sepipressiility is a value calculated with the 20
A compressibility of the light-transmitting region is preferably in
the range of from 1.5 to 10% and more preferably in the range of from 2

to S5%. If a compressibility thereof is less than 1.5%, a scratch tends to

be generated by the light-transmitting region even if a compressibility of
the light-transmitting region is more than that of the polishing region.
On the other hand, if a compressibility thereof exceeds 10%, polishing
characteristics (such as planarization characteristic or in-plane
uniformity) tends to be degraded even if a compressibility of the
light-transmitting region is more than that of the polishing region.

A compressibility of the polishing region is preferably in the

-range of from 0.5 to 5% and more preferably in the range of from 0.5 to

3%. If a compressibility of the polishing region is less than 0.5%,
in-plane uniformity tends to be degraded. On the other hand, a
compressibility thereof exceeds 5%, planarization characteristic tends to
be worsened. Note that a compressibility is a value calculated with the
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equation. A light transmittance of the light-transmitting region is preferably
80% or more at a wavelength over all the region of from 500 to 700 nm in
wavelength. 5 As described above, used as a light beam are He-Ne laser
light, white light emitted from a halogen lamp and the like, and in a case
where white light is employed, light with various wavelengths can be
launched onto a wafer, which leads to an advantage that many profiles of
eqﬁ?a%idﬂﬁce of the wafer can be obtained. Since detection precision of 10 a
polishing endpoint and a measurement precision of a film thickness can
be raisEEWith BBSRAERCE RN tRRidE B tan R B RATEEEShE through
prefeedight-8@tismitingregion, wiadeapatighidramidriiftanegiah af from 500
to Wﬁ%em%@%@ ngﬁlength in use is important to determine a
a

detection precision of a polishing endpoint and a measurement 15
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a dgt@&%%%f@@&%é& B%tﬁﬂﬁwffﬁéﬂf&aliﬁgac%eo&'Wéf%elengm

epressions and protrusions
range.

A Shore hardness A of a light-transmitting region is preferably

60 degrees or more and more preferably in the range of from 65 to 90

degrees. If a Shore hardness A is less than 60 degrees, a
light-transmitting region is easy to be deformed, there arises a adverse
possibility to cause water leakage (shurry leakage) from between the
polishing region and the Iightﬁtrénsmitting region.

In the invention, a material of which the light-transmitting
region is made is preferably a non-foam. Since a non-foam can
suppress scattering of light, a correct reflectance can be detected,
thereby enabling an optical detection precision of an endpoint in
polishing to be raised. _

A polishing side surface of the light-transmitting region has
preferably no depression and protrusion structure holding and
renewing a polishing liquid. The term, a depression and protrusion
strﬁcture, means a groove or a hole formed on a member surface by
cutting or the like. If macroscopic surface depressions and protrusions

21



10

15

20

25

30

35

exist on a polishing side surface of the light-transmitting region, a slurry
containing additives such as abrasive grains is collected in depressions

and scattering and absorption of light occur, which tends to affect .. ... ..,
detection precision. A surface of the water permeation 5 protective layer

has also preferably no macroscopic surface depressions and protrusions.

If macroscopic surface depressions and protrusions exist, scattering of
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poaw@ﬁmmwmrsn&m@mdawmmw an object of

D?L'Shwmlévwéﬂ%%th&%pﬁ%fdéﬁiﬁ\fh%¥ %?ﬁmﬂ‘@ﬁ%&hﬁﬂﬂsﬁéﬂ?ﬂ%’gﬁﬁﬂﬁs
| S on m|e SUI’ e 0 € pPolIs on Is gecre a

pref A B e LR AR e R o e doshing
regmomtetémqmle@bmgysaﬂmbe&mg}odémw|apiefmmxkytﬁﬂamdl©®%msmn

stM&Erﬁ&@H%&%@é%@ NENe L BIG FRAIPHESSIRN FeERVEIYIR 49dES8e
an 50%, t ess of the pollshrn%‘r@oglon is_significanfly changed as

celel G il lré%aré&@ FEPBAEAHETBRARRy AR,

preimdt]j‘lg ﬁ@b,thtymf pedshing hlear abie st tendsliod enteered. 7hem or

lesE 1§eﬁ%\£ﬁIc¥v]§c? value calculated from the above equation: 30
The storage elastic modulus of the fine-cell foam at 40C at 1 Hz is

preferBSIFPoRPE 8V RO therinrersinaono piefsrable O\iHeN! -0,
motbqﬁmgﬂngmm tocoligus Wiess ﬂl?ﬁdlﬂﬁKbMﬁagﬁbelsjﬁ@@gHE@ftﬂb@l 0.5,

o I A e
eta@aaagrrarmsamm@@ém Pt WadmeRepRERific gravity is

higher than 1.0, the number of ﬁne cells on the surface of the polishing -
region is decreased, and planarity is good, but the rate of polishing
tends to be decreased.

The compression recovery of the fine-cell foam is preferably 50 to
100%, more preferably 60 to 100%. When the compression recovery is
less than 50%, the thickness of the polishing region is significantly
changed as loading during polishing is repeatedly applied onto the
polishing region, and the stability of polishing characteristics tends to
be lowered. The compression recovery is a value calculated from the
above equation:

The storage elastic modulus of the fine-cell foam at 40°C at 1 Hz
is preferably 200 MPa or more, more preferably 250 MPa or more.
When the storage elastic modulus is less than 200 MPa, the strength of
the surface of the polishing region is lowered and the planarity of an
object of polishing tends to be reduced. The storage elastic modulus
refers to the elastic modulus determined by measuring the fine-cell
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foam by applying sinusoidal wave vibration with a tensile testing jig in a
dynamic viscoelastometer. (Fifth Invention) The invention relates to a
polishing pad having a polishing 5 region and a light-transmitting region,
wherein the polishing region and the light-transmitting region have a
concentration of Fe of 0.3 ppm or less, a concentration of Ni of 1.0 ppm
or less, a concentration of copper of 0.5 ppm or less, a concentration of

foarNgyoh ﬁl@f% QfdeasRIsl avROBGARF AHRMOKAPR 1IN fEde i
Tfmv%ﬁ%o a%)e fornd that as shown in Figs. 14 to 20, a kind E?}gd}% me

r
dyn@&ﬂé‘éﬁ’ﬂ%%ﬁ%? HE&tSf contained in a material of which a polishing pad
(Figmbatecastaond greatly different influence on a product yield of a device.

For examplee AGERCRALRIORPERSHIHANEd it malerial Bhndiah g
polishing pad.is made exerts a great influence on g 15 product yield of a
rog g B IELLHIENSIISHIG \G 2R BPEIEH hroBOHS HGeFEeien and

the ﬁighﬂ&yhﬂmﬁﬁdgmﬁgidﬁm@m M@mhmtm&nd mﬁFEa)fl\ﬁ B;qn;ﬂn or
les<2 A SXEH BRI ANHFRAGSS LB %B%dHPtleﬂgl,daoéé’ﬁ:]@éﬁ“t?aEB% 'BY%&gg%r

have further found that if a concentration of each of the metals contain

of QP PRHPIGH VAP RSB SRRy P RS AT b RIFER IR SRR
coneanerapenifiofidilef tdrpgpanoirigssetal, a product yield of a device is
areafiy etk ACANRNIAINA VAL AL SAAL eielals @ BisshYltha
value and if a concentration of even one of the metals exceeds the
andcgrrapRAitRg R HAdVERR, Sprisdned iaromatinirkal waialy 25
poliksidiigeeh-d ibeninudeéxera maiedalotiffe potistingueaion endithgoduct

. i tting £eqi efer I ro t ind.
e R T M e
mateeinl ol whichdpelisking Radosarasls, exmibioreeisad paijeengeon a
profasiit, fidld A dRsts adeikaBridRIHERIes NP0 M Plaatasenstiet
resjn and %stgeciall)égreferatae is,cap?l ur. thgne.resin. ith. a_poli hinq1
almosé nfo 1 ence a pro d.lC €lg 01.8a dev. . S anventor ave
pad of the invéntion emp%ye reoncentrations SOt e metdTona warer

fougshtbetiBecbiscfuHcheandvalaxschang tsiofluan ersperiermeddiet
yieldoplg Wevicand Te{oiy SATREOERSE HiePh3? ke glficientlyieenducted
conacgg ration fg téjsrglc &P %hgenr%ggfse gb%%?ng in a material of which a
polishing pad.is made exceeds a threshold value specific to the
corresponding metal, a product yield of a device is greatly reduced.

A concentration value of each of the metals is a threshold value
and if a concentration of even one of the metals exceeds the
corresponding threshold value, a product yield of a device is greatly
reduced. _

In the invention, a material of the polishing region and the
light-transmitting region are preferably a polymer of at least one kind
selected from the group consisting of a polyolefin resin, a polyurethane
resin, a (methjacrylic resin, a silicone resin, a fluororesin, a polyester
resin, a polyamid resin, a polyamideimide resin and a photosensitive
resin and especially preferable is a polyurethane resin.

With a polishing pad of the invention employed, concentrations
of the metals on a wafer can be decreased. Hence, a wafer cleaning
step can be performed in a simple way; and not only can process steps
be efficiently conducted and a manufacturing cost be reduced, but a
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burden imposed on a wafer in the cleaning step can also be decreased;
thereby, enabling a product yield of a semiconductor device to be
improved. The first to fifth inventions relate to a method of-producing-a 5 - -.
semiconductor device, which comprises a step of polishing the surface of

a semiconductor wafer with the polishing pad described above. Brief
Description of the Drawings Fig. 1 is a schematic view of a construction

L g

Fig. 21 : pl
the’&ﬁ%e?ﬁléﬁéﬁ%ﬁ’sﬁi%%‘é&ﬁ@@sqg% SERURRE SEEB AA R Eiving

impabwxdmple of a polishing pad of a first invention. 15 Fig. 4 is a schematic

cectianalyi , I lishi . o
e B e
semigaRMICEPE dexiRHaEHCR SABERTHBWhiBEER IRfHRYasRING Hye Syibiace
of aasshaivaigpRimealion wiehahiy pilistiiae faided sadbied wboeesingle
piece. 20 Fig. 6 is a schematic view of a process for manufacturing a
polishing pad of the first invention by means of a casting method. Fig. 7 is
Brief Reseninidae@fodts Wa@H®ding an example of a mold having shapes
of a jight ragundEReROIRNGEE d Malesneimedtentievaniyataykadple
¢ Fi%lS }ga schemaéig SeCtiseria%Viwowﬁghaﬂ example of a polishing
© ap% BYHRB &PRATRERT o |g.n9 i5'a sEhematicSectional view showinlg an
exafijte 8fia powdrngasicotwinka ptattbirerhavingsasHsmaaple of a

COn@@gmyiﬁmgyﬁw@Pﬂ_ example of a 30 polishing pad of a third or
fourth).invention. '%lﬁ’ 1 is a schematjc sectional view showin ar]fqtg?%
§ gp 21sa

exaiffo ST SONGHITY - SPARANHT B FAURKTAR AHiSAH
polistliep giadsefofiabviswehtiming still another example of the polishing

pad g feuth, i inventiaR(3m hidil3 IS AGHIsPAlICSacinnR! ¥iaw
porSuING yetanofher 24 example of the polishing gad of a fourt or fift

Fig. 5 is a schematic view of a structure showing an example of a
transparent member into which a light-transmitting region and a water
permeation preventive layer are formed integrally as a single piece.

Fig. 6 is a schematic view of a process for manufacturing a
polishing pad of the first invention by means of a casting method.

Fig. 7 is a schematic sectional view showing an example of a
mold having shapes of a light transmitting region and a water
permeation preventive layer.

Fig. 8 is a schematic sectional view showing an example of a
polishing pad of a second invention.

Fig. 9 is a schematic sectional view showing an example of a
polishing pad of a third invention.

Fig. 10 is a schematic sectional view showing an example of a
polishing pad of a third or fourth invention.

Fig. 11 is a schematic sectional view showing another example of
the polishing pad of the third or fourth invention.

Fig. 12 is a schematic sectional view showing still another
example of the polishing pad of a fourth or fifth invention.

Fig. 13 is a schematic sectional view showing yet another
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Fig. 14 is a graph showing a relationship of a Fe concentration and a
device yield. Fig. 15 is a graph showing a relationship of a Ni
concentration 5 and a device yield. Fig. 16 is a graph showing a
relationship of a Cu concentration and a device yield. Fig. 17 is a graph
showing a relationship of a Zn concentration and a device yield. 10 Fig.
18 is a graph showing a relationship of an Al concentration and a device

exayigide Fif) the pdighdplg sralvirfopafralatihnshifi fohaddegetineentration and
a dey:g% ﬂfgrlqs':dggl?agaﬁ §}%§HB§@\P@T§@0§?§%?§P@ fLaGicentration

nir n c

onceniration (15 and a device yield. Fig. 21 Is a Schematic view of a
andg g deviionSlidwing an example of a CMP polishing apparatus having
an eftigoih® deteciraphleshcardhany oétht dirsthddiBh eIt 2@-ation
an gt&@%@@qgmﬁon of the Preferred Examples (First Inventiqn) A
polishing pad 1 of the invention has, as shown in Fig. 3, a polishing
regidh'& aHel 18 iRy RERRASPRAFNE Gidie R tinnsleinefhdatiopoprevdimsion
andayeiekds piekdied on one surfaces of the polishing region 8 25 and the
light Ritfing region 9 light-transmitting region 9 _and th .
e B e A e P e fieeiatien
andrﬁe@?é’ﬂ?‘-’irﬁt’%dsingle piece. No specific limitation is imposed on a
mateFigd. of 8viich theplgluHowisigiting reaion g e valer asvReatiofion
and?le thivg Ia% yare 30 made, but a light transmittance thereof is
pre erab?y 905 6r more and more preferably 50% or more at a
wavdliggliPover Airamdrahgavin g enrelatiensbimed m Maveteragthiration
andbxafepiee gfisikeh a material include: thermoset resins such as a
polywrethane.resin, a polyester resin, henol resin, a yrea resin, a
e D A SRR IES R Th 4B GBS &4 HohAopagation
andresidevdgetyigld. polyurethane resin, a 25 polyester resin, a polyamide
resing g celitiass-Baneehiasi VARSI AC LeRRraRANCRIDARALS, Bn

halqgen.contajnin [ olyvinyl chloride,
exampqg ora &tﬂ?’ ;905?&1?&& a)f)pag‘atus having an endpoint detecting

- device of any of the first to fifth inventions.

Detailed Description of the Preferred Examples
(First Invention)

A polishing pad 1 of the invention has, as shown in Fig. 3, a
polishing region 8 and a light~transmi.tting region 9, a water permeation
preventive layer 10.is provided on one surfaces of the polishing region 8
and the light-transmitting region 9 and the light-transmitting region 9
and the water permeation preventive layer 10 are formed with the same
material integrally into a single piece.

No specific limitation is imposed on a material of which the
light-transmitting region and the water permeation preventive layer are
made, but a light transmittance thereof is preferably 20% or more and
more preferably 50% or more at a wavelength over all the range of from
400 to 700 nm in wavelength. Examples of such a material include:
thermoset resins such as a polyurethane resin, a polyester resin, a
phenol resin, a urea resin, a melamine resin, an epoxy resin and an
acrylic resin; thermoplastic resins such as a polyurethane resin, a
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polytetrafluoroethylene, polyvinylidene fluoride and the like), a polystyrene
and an olefinic resin (polyethylene, polypropylene and the 5 like) ; and
rubbers such as a butadiene rubber and an isoprene rubber; light curable
resins curable with irradiation of light such as ultraviolet and an electron
beam; and photosensitive resins. The resins may be used either alone or
in combination of two or more kinds. Note that a thermoset resin is

olyﬂ!@tf@fa}@}éﬁy fﬁ%ﬁﬂﬁaﬁﬁ&@%@ﬁﬁ@ |Q%é@1ﬁk§é@“¥f§se%@r€bﬁ10%ﬁ€ &d’@ﬂ@cﬁ
ight cur ble rgsml em loyed agho merlzatlz |t|ator is

rESI e?ePacbX/ emp?oyaéé: toge OI‘C’Iéfﬂ‘\lma erla 0 §Il§htu?r it %1 rce%}gﬁlgﬁd
POlﬁWE@é}Wbﬂdﬁnpr@@m}fms @’em@iﬁ;ﬂs&etlwdhke) a
%Ei%a&ﬁﬂ ehadnerenssGRseyigd Eb?l@i@éeé!ﬁhuﬁ%

ML e e
lightisnirable ligisi roucaite ésiwinlitiora disgosin b lighniutibnaseroaviolet

andRESIBRLAVRY b%%ﬂh&ﬁH'EHB%é&rﬁ&%ﬂ%’ HAGHLOMYRURGHSs may be

lifieq. To be .concrefe, examples thereof include; polyhy,
use§|86 ehalanes e Poe %@%@E@Qﬁ%ﬁ?ﬁ P Nofe that a

thedimosttiacedaids phefettaliéneglyed aiaz rgtatephextpojpie bergheai ture.
In SBRYYRLMeRAeIBRATE FRGH RieRBRRRR i iacrylate,

1,6-hexanediol diacrylate, 1,9-nonanediol diacrylate, dipentaerythritol

Ph%%rﬁ&éxww%mt%@%m’fﬁﬁﬁéﬁﬂwg@m@wgmer
origdbutadianiatiof didigyiatexeponittiretyagivhtesductwaser permeation

pre‘?e(f,&{ﬁéﬂ%?&lsp%aetsfgfgf@gp%%&) OPARS: @%ﬁb‘ﬁ@f‘%@{ﬂ%ﬁ&%e

ducts o IC rin- base epoxy resin;
(clopsdvergihetinsiprares pd afaipd Ml inchdnbthingisgion, a

_ themwwtdﬁm?mwmyl@aﬁd a@drathnagﬁf@eih)aﬁmaipﬁ&ams

t t thyl
e
curgdthsgopaye éﬁé@?@@ﬂ{%ﬁeﬁﬁ)&é@é‘t@ﬁ%t %Wrdﬁ%ﬂé BI?Eb‘Ilg

an dm@ﬁaﬁh mmmgamheammml éﬂﬁ;@ﬁh@@&@@@?&%l@i@hﬁﬁd h'rlo be
enox ne glycol (meth)acrylate; non n olyethylene
con %et?y %%l e%l%?%ﬁr% fé%};ﬁn noﬁyr ‘%ﬁ f:)io ypérX(f)%gllgenPé@c; yc y

(methenystairas Utk abslietasinseglydsd déectitasrdrif or in
tetrGEPMRINANOR PESVARICRAR KiIMiStapropylene glycol diacrylate,
trimethylolpropane triacrylate, pentaerythritol triacrylate,
1,6-hexanediol diacrylate, 1,9-nonanediol diacrylate, dipentaerythritol
pentaacrylate, trimethylolpropane trimethacrylate and
origobutadienediol diacrylate; epoxy{meth)acrylates such as
2,2-bis(4-(meth}acryloxyethoxyphenyl)propane and (meth)acrylic acid
adducts of bisphenol A or epichlorohydrin-based epoxy resin; low
molecular unsaturated polyesters such as a condensate of phthalic
anhydride-neopentylglycol-acrylic acid; a urethane (methjacrylate
compound obtained by a reaction between trimethylhexamethylene
diisocyanate, a dihydric alcohol and a {meth)acrylic acid monoester;
methoxypolyethylene glycol (meth)acrylate; methoxypolypropylene glycol
(meth)acrylate; phenoxypolyethylene glycol (methjacrylate;
phenoxypolypropylene glycol (methjacrylate; nonylphenoxypolyethylene
glycol (meth)acrylate; and nonylphenoxypolypropylene glycol
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In order to enhance light curability of a light curable resin, a

photo-polymerization initiator, a sensing agent or the like can be added 5

thereto. No specific limitation is imposed thereon and an additive is

employed by selecting according to a light source or a wavelength band

in use. In a case where ultaviolet in the vicinity of i-line (365 nm) is used

as a light source, examples of the additives include: aromatic 10 ketones
(mesighcay kenzophea iz ve 4 dsiridimethytamine)erizophenone. of.in
coﬂﬁm%&ﬂ&ma%%b%peﬁgwg& | .

4-methoxy-4'-dimethylamingbenzophenone, 2-benzyl-2-dimethylamino-

1-(4 AP RBHRRGI S i clsABI ey Bidearrpin, a
phathepahttnenequioonmiazoins seelsisglagpathybengdikaén be aclided
theflhylbeRzoi; 4 %I Lich a Idimethyl ketal; imidazoles

R e b s R BT alAEVE

emplagedh BropFSHHNE B er@rdiREnsxppHBhy poNtatofr dinveavelength band
in ws€0-fluorophenyl)-4,5-phenylimidazole dieter, 20

2-(o )-4.5-diphenylimidazole dimer, .. .. )

o e R A S BIG, faine (365 nm) is
used._gs Adigbthsrishengramspisshehyimiadebtévsimincheddineromatic
ketolesativels a@b@sz%lsheﬁﬁhaé,ridipeﬁwg ORISR AL IBRRIARGone,

4 4%%@3%%%@ A | {:Illr(l) bg}q% a(i?itives may be used either alone or in 25
* combination of two of marekings e specific limitation is placed on a

4-merbesertsitiieneshy ke imybonresihs vatsing a chemical reaction by
2-bérageton i tighh sambe] Laemapraitd Ne 6P %ﬂ%ﬁsﬁ{aﬂggﬂ}%@of
u

2~eti&%5Udetﬁl PoJ}émers each having a compound including an active 30
ethyiene grouporak & & DCHEGTM iRGBANHRY SyshrAgin
metiyaheoraisicechaithyibentotmabates btiwhich ihaisdsipolygnyl
bengiflaRmais,andpsatiaiad Rabesigrgygined by condensation

2 SR R BN ARSI HFREBolymers onch baving a
2-(o3ehiiomheinyy- & Sddighain chircenfphicogdeditherele Wither,27
2~(opﬁa&%?ﬁﬁi$§>{9ﬂuﬂ9§%5ﬁkﬂlsﬂﬂﬁﬁi§£bf‘é igigamoll group, a

ety pheny4, 5-diphanymidasole dimen o He
2-(p-methoxyphenyl)-4,5-diphenylimidazole dimer and
2-(2,4-dimethoxyphenyl)-4,5-diphenylimidazole dimer; acridine
derivatives such as 9-phenylacridine and 1,7-bis(9,9~acridinyl)heptane;
and N-phenylglycine. The additives may be used either alone or in
combination of two or more kinds.

No specific limitation is placed on a photosensitive resin and any
of resins causing a chemical reaction by irradiation with light can be
used and to be concrete, examples thereof include:

(1) Polymers each having a compound including an active
ethylene group or an aromatic polycyclic compound introduced to a
main chain or a side chain thereof, examples of which include: polyvinyl
cinnamate; an unsaturated polyester obtained by condensation
polymerization of p-phenylene diacrylic acid with glycol; cinnamylidene
acetic acid esterified with polyvinyl alcohol; and polymers each having a
main chain or a side chain thereof introduced thereto with a
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2,5-dimethoxystilbene residue, stylylpyridinium residue, tymine residue,
a-phenylmaleimide, anthracene residue and 2-pyron residue. 5 (2)
Polymers each having a diazo group or an azido group introduced to a
main chain or a side chain thereof, examples of which include: a
paraformaldehyde condensate with p-diazodiphenylamine, a
formaldehyde condensate with benzenediazodium-4-(phenylamino)
phmmemmﬁﬁWﬂ@ﬁBY@@mpmtﬁsA&ﬂtﬁﬁ&moﬂ group, a

-4- |
%%% o B AR SR A 0 SO Bl residue
‘é@féﬂﬁhﬁé’%é@@% MYMF%MW@@%@%&@@#W residue,
- p@eammeél@ﬁwm@w nelidecamelyeReatit WhknapHsaiksgigde.

carb r on dOUbIeRt nd such as.15 (meth)acrylo oup is
o LGRS R e 20 %ns%%?% Hpoaiironp

'mmmgamﬁé@u%mm@baanp@mrﬁm)m@m shierpolvrsaaplesafiveiéeh

mcﬁﬁﬂ@@ﬁ%ﬂb&;fbﬁﬁiﬁl@eﬁ?ﬂé &'ﬂ&@ﬁ?ﬁ@@ %"IQ&' I @iké%ﬁﬁ g[ﬁrﬁzlﬁéﬁa
ereof, an, epox rylate noyola acrylate
forr e O oG e B AR B L i
théen@tf%mﬂémmamm@on of a phenol resin and
%‘%ﬁ'@%ﬂﬂfﬁhﬁmgﬁ?@‘éﬂwﬁﬁﬂﬁ A ced can b
e in which a chemic ross inkable site is introduced can be
OI&&Q’ ﬂ‘h@rﬁﬁi’v Qﬁ&%@jﬂeﬁlﬂh %H@merlzatlon initiator. Still
mord3Véolyanens rembbrhamtigacphﬂmdr esteyclutobribbed ¢arebmased
chdﬁl%'@ﬁi@@ﬁ‘é%acﬂé%?oe% RUNGr Ay RIANRAIINRle: & polymer in

t- transmlttlng regégn is pre era? ya material more excellent In cuttlng

h
Wh‘ﬁ%&ﬁ’é?t?ﬁ%ﬁﬁfﬁ&ﬂ fRg PagisrRrR Ao P RaRfisY PRopBrty, means
(medhgaet-ptoyhigtothp mamt@dmwﬁpammﬂammmymmrd rasser.
undBFABA Sdpe e en AR E%&%F%‘ié?&ﬁ?{tﬁé protrude from the

po Ishing r glon and a scfatch on an object t ed or a dechuck

po %%?Gﬂﬁﬁ@fbﬁ@ﬁ%ﬁglea‘ﬁ@@%mw%ﬁamlﬁﬁ Haenscarhgr fguble
bornbés inthedighedrahsouighciegsteishipattrably 8id8 chathiiahused{inem

rial used in the
] .ﬁ%ﬂ o s.cﬁf’i‘%?éﬁ%ﬁ&éig@s?iﬁ’t%
Various kinds of photosensmve poly1m1des, photosensitive
polyamides, photosensitive polyamideimide, and a combination of a
phenol resin and an azido compound can be used. Moreover, an epoxy

‘resin or a polyamide in which a chemically crosslinkable site is

introduced can be used in combination with a photo-cationic
polymerization initiator. Still moreover, natural rubber, synthetic
rubber or cyclized rubber can be used in combination with a bisazido
compound.

A material in a light-transmitting region is preferably a material
more excellent in cutting property than in polishing region. The term,
a cutting property, means a level at which the material is removed
during polishing or by a dresser. In the above case, the
light-transmitting region does not protrude from the polishing region
and a scratch on an object to be polished or a dechuck error during
polishing can be prevented from océurring.

A material used in the light-transmitting region is preferably a
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preferable is a polyurethane resin controllable of light scattering due to
dressing marks during polishing and high in wear resistance. 5 The
polyurethane resin comprises an organic isocyanate, a polyol
(high-molecular-weight polyol and low-molecular-weight polyol) and a
chain extender. The organic isocyanate includes 2,4-toluene diisocyanate,
2,6-toluene diisocyanate, 2,2'-diphenylmethane diisocyanate, 10

madiadipisedylmethawiéstiisgryagade, drdr-diphenyihathahgdigoeyanaiaiterial
z -dii I i nat -pk lene
P i A R OO
pre%’@#efﬁﬁeﬁ@&ﬁ%%&@e@%%Wﬁﬁ@gﬁlﬂﬁs@@%écatwﬂng due to
dredsihdieyeldhexitmethans] dilsony anatehigbphoreaadisatyanate. etc. 15
The n xture. of two_or more thereof. The
i e b e S
polyektigbyasoeWar avee ghtnnaicabaad daunaneteselampieight polyol)

andralyketyanaiectwapounds. As the multifunctional isocyanate
Desmodule-N (tmanu %ggreg’t%x t%ﬁger Ltd.) and a series of

com n

20 duscl)écyggﬁgfg%é%c %8%(?0{%05 tndetthe Trade fame Srtiangte
2,610usmcadipoeypaation? stedimherytianikantadiis®umnateihe
2,4 trm;tmagwrwtm fegh@zg@yamtle, qgﬁ‘%ﬁ#}l%ﬂﬁfl?ﬂéi%éti @ﬁm&yangte,

synineslizi a prepolymer, IS easl e , .polyisocyanate cQ oyn
LS L 55 YA & Lo Byl e e oo lene
diispigrametec iaiisighepbiissiarendss, polysthdepelyisoepreseeied by
hexﬁ?{i@bﬁﬁfﬂmg%&?@ﬁ%&Jy%%—Eﬁi‘lﬁd%ﬁb@{:&ﬂt.'mk%d ﬁ%&@t,e?%_bg )

p utylene adipate, polyester polycarbpnate polyols .exemplified by
M e TR
Thesedpely taprsiediedenadthratyle micirbenafeswoobresterpdigeadadnate

| . " \ : .

Polvelsobiainad BygaasindRpMiens %f&%@ %W&W&@&%@%@Q@é |

and reacting the resulting reaction mixture an orgariic_
CompRIRNG HERFERRShARPSYIR SlearElby eatienahAHiE raakfsRbPE
morym) yioldissyy eampoustpitiuacdgs 35 AsrtenateuEifesecney deivsedairghy
[ : f linclyde t onl
cgﬂ?}éﬁ%\%%ﬁ:ﬁ)ﬁé@ﬁmgﬁmﬂﬁ%d LoeRRe fﬂgﬂ and 4 8es of
diisocyanate add

uct compou%lgs under the trade name of Duranate
{Asahi Kasei Corporation) are commercially available. Because the
trifunctional or more polyisocyanate compound, when used singly in
synthesizing a prepolymer, is easily gelled, the polyisocyanate
compound is used preferably by adding it to the diisocyanate
compound.

The high-molecular-weight polyol includes polyether polyols
represented by polytetramethylene ether glycol, polyester polyols
represented by polybutylene adipate, polyester polycarbonate polyols
exemplified by reaction products of polyester glycols such as
polycaprolactone polyol and polycaprolactone with alkylene carbonate,
polyester polycarbonate polyols obtained by reacting ethylene carbonate
with a multivalent alcohol and reacting the resulting reaction mixture
with an organic dicarboxylic acid, and polycarbonate polyols obtained
by ester exchange reaction of a polyhydroxyl compound with aryl
carbonate. These may be used singly or as a mixture of two or more
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polyols but also low-molecular-weight polyols such as ethylene glycol,
1,2-propylene glycol, 1,3-propylene glycol, 1,4-butane diol, 1,6-hexane 5
diol, neopentyl glycol, 1,4-cyclohexane dimethanol, 3-methyl-1,5-pentane
diol, diethylene glycol, triethylene glycol, 1,4-bis(2-hydroxyethoxy)
benzene etc. The chain extender includes low-molecular-weight polyols
such as ethylene glycol, 1,2-propylene glycol, 1,3-propylene glycol, 10
thefledibutane diol, 1,6-hexane diol, neopentyl egcoI 1,4-cyclohexane

dim % %%?r;eth%{lﬁ%pen aneldl%mebh e e%yycolb{rl q)c(ue 1ght

glyco roe oxy benzene e C., an aMmines such a&

polyolsibué rdsgidanangleabiane dighfimolz @l rah- 28 edludesac glycol,
1 2‘-”{!}’;‘64 dﬁjﬂeﬂég@;ﬁﬂc Dlﬂygl@tﬁﬁﬁ)ﬂ%@ﬂi?%ﬂm ”lji%di@teﬂi@e éil?ql 1, .6 -hexane
lami a chlaro iaminodipheny
d1014 %%en%rcﬁz%r Détragh%%?ﬂép amlﬁﬁ)ndlSF]%%g}Pmethane
3- nmnhabhmwﬁ@mlyps gtigtihptapedienll rethgdene glycol,
1,43p3sdi qm%@@ﬁ@ane 4,4'-methylene-bis-methyl
ety g@@ LR %@ggﬁb e i SiamiRo RN 20

as eﬁ;hyknamgbmlbué@amowm&@@lmdnﬂna)propyiene glycol,
1 4%@%@'@&%14 £, @ﬁ%@ azgleMJ)gWyé@’@é@a@% -cyclohexane

b |no yIt 0) ethane
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glycﬁieie%bysﬁehgédcmmw deamixtueoof a(miqompmﬁheeeafuch as
2,4 HBNRIEE: &%ﬂﬂ%ﬁrﬁ"&?ﬁﬁ&%{bc@iﬁfﬁﬂ@ Hssliqang (esinas]

same is also coloréd, and thus the polyamine’is blendéd pfeferab y Iy}

dla-‘gﬂa?adfaﬁg‘éltﬁﬁﬁﬁ’élﬁ‘rg/gt%’irﬁ%ﬂ SRS E & smittance are not
4,4 Yierniateil phdeyl theethampeoy 8o aliciglencarh atid=a6 inysttshenn

meéﬂ%ﬂ@ Isused. éh‘%é'&% ﬁt%rnccﬁé{}l{ t‘é’l[l?\ep{?{?ﬁ@tq{gﬁéde tends

e dédreased, and thus such compoun not used, but

4 4@9%%?10%(1‘#%% grangtasihidclirbanyd ﬁmﬁlﬁ‘éﬂce is not
3 3ddﬁenhgatemT&Bameﬁodi@fhehgammaﬁ@o@,ymai@mﬁmybisamﬂetﬂgd

Ql?f Xt er |n ethan resin an be ch ed suitab
antgé dg te O%QI%GII’ res lilve mo ecgl.‘arw e’si?ézd'g p?%?srfél oﬁlgﬁenyl

Su@r@ﬁei‘ﬁé‘i tﬁlﬂﬁéﬂd?mﬁdnﬁr@hmm@gl@rd}ﬂmm therefrom, etc. To
4,4’-methylene-bis(3-chloro-2,6-diethylamine),

3,3"-dichloro-4,4-diamino-5,5-diethyl diphenyl methane,
1,2-bis{2-aminophenylthio) ethane, trimethylene
glycol-di-p-aminobenzoate, 3,5-bis(methylthio}-2,4-toluene diamine etc.
These may be used singly or as a mixture of two or more thereof.
However, the polyamine is often colored by itself, and resin using the
same is also colored, and thus the polyamine is blended preferably in

- such a range that the physical properties and light transmittance are

not deteriorated. When the compound having an aromatic
hydrocarbon group is used, the light transmittance in the
short-wavelength side tends to be decreased, and thus such compound
is preferably not used, but may be blended in such a range that the
required transmittance is not deteriorated.

The proportion of the organic isocyanate, the polyol and the
chain extender in the polyurethane resin can be changed suitably
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allow the light-transmitting region to achieve the above properties, the
ratio of the number of isocyanate groups of the organic isocyanate to 5 the
number of functional groups in total (hydroxyl group + amino group) in the
polyol and the chain extender is preferably 0.95 to 1.15, more preferably
0.99 to 1.10. The polyurethane resin can be polymerized by known
urethane-making techniques such as a melting method, a solution
deperetiog eto. thatincspsidévation faoistrawe ibh twokingretinpbgtstal the
proB@Bﬂi‘é@tB@QﬁéQ%Mﬂﬁ'&%ﬁrﬂ%ﬁéﬁB}ﬂ BrMRNOMEIIA etc. To
polymerjzation procedure for a polyurethane resin can be ™ either d
aﬂo&’e%lﬂ A ERRSITHH AR SSHOeRehisHE HimpbRVSiprRRAstss, the
ratistalfilitycand tndrespaf éscyainatelgraipanefr esin shgarg d kspelshiage to
| ' | n.isgcyanate terminated
L G e P S SRR
groym Ak amey ehamdeihe ahaiy sxtensigais s plssdNimerd AtNG 85,
momt BrefetiabprensiyroeriisiwefeTalymiiediden i ibe sopgs 19é from 2 to
e pref on the order in the range of 20.from 3 to 7 wt
o A e AR R By aRbLan & Meielfe
methods&\aNubes trrthad siseshirkinaseysis esaticaofrostandy,
worlthilg KandNERes, Yraxerage Sl Ahcrrtaeli N RloilY 5 XFRBRIVBY the
melg?ﬁg%g rggy cause air inclusion or the like and a tendency arises that
etériorates physical characteristics such as transparency 25 and a light
trandvirediBEs NEA& Thproans bubies snphéyiigiettransnittig regiobe the

eithéecaypetpeiipgied labtiesnes signifinaetridedadigh scatiaring, dhus

Ve SR A AR KRS B DU S A HE
polighitagalyefora blixingt lses pifpmiytynemoest ad dar wddotednpiessysmate
s B B o sy abd land a
poly r}ﬁ’it%fWé’&&Bgiﬁc%%ﬁd%@atﬁﬁéwimw&%ﬁy&%ﬂaﬁ&rﬁm}ﬁmn
An NREstiting e_t"e!mfs_pimppfgfambi; eedecibdyuodethizbonrdeced pressarge
o St SRR BUEEL NS P AL SN L
from 3ty Br@ﬁe%?ble.lf an NCO wt % is less than 2 wt %, reaction curing
takes an excessively long time and arises a tendency to reduce a
productivity, while if an NCO wt % exceeds 8 wt %, a reaction velocity is
excessively fast to thereby cause air inclusion or the like and a tendency
arises that deteriorates physical characteristics such as transparency
and a light transmittance.

When there are bubbles in the light-transmitting region, the
decay of reflected light becomes significant due to light scattering, thus
reducing the accuracy of detection of polishing endpoint and the
accuracy of measurement of film thickness. Accordingly, gas contained
in the material before mixing is sufficiently removed under reduced
pressure at 10 Torr or less. In the case of a usually used stirring blade
mixer, the mixture is stirred at a revolution number of 100 rpm or less
S0 as not to permit bubbles to be incorporated into it in the stirring step
after mixing. The stirring step is also preferably conducted under
reduced pressure. When a rotating mixer is used, bubbles are hardly
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The shape and size of the light-transmitting region are not particularly
limited, but are preferably similar to the shape and size of 5 the opening
of the polishing region. Though no specific limitation is placed on a
thickness (d) of a light-transmitting region, it is preferably that a thickness
(d) thereof is equal to or less than that of a polishing region. To be
concrete, a thickness (d) is on the order in the range of from 0.5 to 6 mm

mixRRf &R Areferably %&Hﬁb@f denid ‘i.'l*ﬁl@&gﬁl%ftﬂm@@& Qﬂﬁ‘ﬁr@'@xdﬁa
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by a stressg\(}:&% thH§ Qn durlng polishing and has an optically large

th es?ﬁ%ﬁ’r‘i”ﬁﬁz? Hfy GELTTS that reduces an optical detection
precfﬁlw@famemﬂnmﬂc@nﬂﬁa&;bnnbepi&qéé tickndseskhass (d) of a

ligH QRHEIAGFHING £E8IBN IS EXE Y&%Hytﬂ%a&im&i{?é@ﬁ?%é%ﬁis

large recess oceurs qn the upper surfacé of the light-transmitting 20

eq%bf&ﬂ% lesethatotirt P @ e B ERFP Raude RerRRgEKe 2
thigassibilifgjtésredu theaatetectianthie cisiogeod fifroptiCabetrd pointxThad

pre?&aéﬁsiz S eHbIg FB@E%:?W?S PQ!'\X%S%F@&&?WS%%% efeﬁ?@ytﬂ?ess ess

or less, more preferably 50 m or le%s, particularly prefera y 30 m or
of afighHassaRit R Rkis PRI GharnthnhroPalithing region, an
advendulpigribitiayised desgtnerataposioassdiffaignioin @ sitidaating: fitatby the

acd(gﬁr;)%naogi%%? %8' a%% o}bwfﬁg%%ﬂ%kﬁgéshnﬁ]cggr cteristics

ane‘uni anarizing proper e method of
lighdnbipassiHbiing segien sraniamassiment %\H%%hﬁd'& bersisdaraed

by austeeshatiiapttirpepitingriegiofo Beiiag ianepRduciad @p@i@éatg}ylarge

str sltepW|s%8¥ usm%) olé ﬁ’t sheets dleée t|n rain size. e ction
?‘rht%ransmﬁ{ng egion’is bjectedsto flng e sunfaé)e roug ness’is

prepteferapfaonendptian-thdsutheeotbeghnenslishigbhickinesslightis
l1gﬂf£@%‘ﬂ?§hﬁf&ﬂ€§t§9g@8ﬂfl§ %9{&%%%%33&2 thediohhapareHiRG FRANC1BHE

SR IRt e 2 SeEion RSN MR g
regmn to collect a lot of a slurry and to thereby cause an unfavorable
possibility to reduce a detection precision of an optical endpoint.

The scatter of the thickness of the light-transmitting region is
preferably 100 pum or less, more preferably 50 pm or less, particularly
preferably 30 pm or less. When the scatter of the thickness is higher
than 100 um, large undulation is caused to generate portions different
in a contacting state with an object of polishing, thus influencing
polishing characteristics (in-plane uniformity and planarizing property
etc.).

The method of suppressing the scatter of thickness includes a
method of buffing the surface of a light-transmitting region. Bulffing is
conducted preferably stepwise by using polishing sheets different in
grain size. When the light-transmitting region is subjected to buffing,
the surface roughness is preferably lower. When the surface
roughness is high, incident light is irregularly reflected on the surface of
the light-transmitting region, thus reducing transmittance and reducing
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water permeation preventive layer, a thickness thereof is usually on the
order in the range of from 0.01 to 5 mm. In a case where a cushion 5 layer
is laminated on one surface of the water permeation preventive layer, a
thickness thereof is more preferably on the order in the range of from
0.01 to 1.5 mm, while in a case where a cushioning effect is imparted to a
water permeation preventive layer itself without laminating a separate
detegsinondageranythe water permeation preventive 10 layer, a thickness
herephiBAIAB SlRARY ARG QUIPIINIRBSAAACH AR RGLIRT
The scatter of the thickness of the water permeation preven%ve ayer is
Waleh REIBF 3HOR GRSl Hir dYeferadiiskpess IEasrevhin upualidien the
ordefthe thiekrasgdliffoen DaMISENS large uTduiatardswiberausediBhion
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frorhickodssarclBdess mhiledobbefightesertaee shyaleeRerpeation

: jye 0.The material for forming the poljshing region includes,
R B o S e S DRI mcryic
lanyingtingincarmsnats eaphiosdgeirten tsn (riwingr oitalite; preventive
laynlyietrmbuomaitiereoPRIVBYLISREEHAAR SiCth  8YEEH 8Rh 8'8HRge of

fro r[,?hans(gglge}rﬁyﬂlene, polypropylene etc.), epoxy resin, and 25
photosensitive fesin. These may be used alone or as a mixture of two or

morelipe reedtidreahtieridhiok forssimyf teepolidieinpeenion titay pravemtive
lay&OTRPesifeRIBBNtRALith AL dilferant-f oe f0ALIOL AR [IGhtFARYDItIRGY oy
the'€ |%nébut£; referably the,same material as thatof the light-transmitting
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causechigeiic e pentiorab disforansistancecartd sdne s gga willinaet
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.Starting materials. The polyurethane resin comprises an organic )
USRS BEPAS AR g ARITEEYISFWeig o psithigl of suppressing
the |ovatitoteofiltrinkeinta pdiydl) da3 anthe thedih eirntielg The e@siice of a
watlSP BaRAIERAH 53 SRLRACHRY imited, and for

The material for forming the polishing region includes, for

- example, polyurethane resin, polyester resin, polyamide resin, acrylic

resin, polycarbonate resin, halogenated resin (polyvinyl chloride,
polytetrafluoroethylene, polyvinylidene fluoride etc.), polystyrene,
olefinic resin (polyethylene, polypropylene etc.), epoxy resin, and
photosensitive resin. These may be used alone or as a mixture of two
or more thereof. The material for forming the polishing region may
have a composition identical with, or different from, that of the
light-transmitting region, but is preferably the same material as that of
the light-transmitting region.

The polyurethane resin is a particularly preferable material
because it is excellent in abrasion resistance and serves as a polymer
having desired physical properties by changing the composition of its
starting materials.

The polyurethane resin comprises an organic isocyanate, a
polyol (high-molecular-weight polyol and low-molecular-weight polyoal)
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example, the organic isocyanate described above can be mentioned. The
high-molecular-weight polyol used is not particularly limited, 5 and for
example, the high-molecular-weight polyol described above can be
mentioned. The number-average molecular weight of the polyol is not
particularly limited, but is preferably about 500 to 2000, more preferably
500 to 1500, from the viewpoint of the elastic characteristics and the like
an®Hhe egsulting Rabrirethane. When the number-average 10 molecular
weight is less than.500, the polyure hane btain I S
have sufficient elastic ¢ éﬁara??eﬁsués Qrb cor%((i|:r11%|1 8a %’rﬁ% 1960(%/%& for
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loroa etc., or the above-described low-molecular-weight

obigsh BlsPeHabingay BELRET shHFUPSLh S0 idRTEYPRYSYCore
poliheredhaihe ipraperjesfofdbécofganiaisecyangieititeopalyellangeiity of the
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thuleaPpbsivninegad @f@@lﬁﬁ%@fﬁ@iﬁfﬁngsqh@rﬁa&%tﬁmetw@ﬁ a®bha4
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B ﬁmc?%gl groupsgrPtEﬁ h droxyl group + amino group) in
As the polyol, not only the high-molecular-weight polyols

mentioned above, but also low-molecular-weight polyols mentioned
above can be simultaneously used.

The ratio of the high-molecular component to the low-molecular
component in the polyol is determined depending on characteristics
required of the polishing region produced therefrom.

The chain extender includes polyamines such as 4,4-methylene
bis(o-chloroaniline)}, 2,6-dichloro-p-phenylene diamine, 4,4’~methylene
bis(2,3-dichloroaniline) etc., or the above-described
low-molecular-weight polyols. These may be used singly or as a
mixture of two or more thereof.

The proportion of the organic isocyanate, the polyol and the
chain extender in the polyurethane resin can be changed suitably
depending on their respective molecular weights, desired physical
properties of the polishing region produced therefrom, etc. To obtain
the polishing region excellent in polishing characteristics, the ratio of
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the polyol and the chain extender is preferably 0.95 to 1.15, more
preferably 0.99 to 1.10. 5 The polyurethane resin can be produced by the
same method as described above. A stabilizer such as an antioxidant
etc., a surfactant, a lubricant, a pigment, a filler, an antistatic and other
additives may be added if necessary to the polyurethane resin. The
polyurethane resin is preferably fine-cell foam. When the 10 fine-cell foam
theiqugabheslofyszny baattagredips oflthofdhganidomty dnemeass the rate

e . ool ) | il
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prefeetingsc &9 e siniitaneously used, but the mechanical foaming
t j i - ili - d factant
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desgurd Akene-bActabiras sughapanTarjosat o tngesTiedastant,
a hbicktdt) @agi@ermﬁﬁ_,tiarm@eal ?M?i@ﬁ@@ﬁﬁ%@f@ﬁﬂe?%&éﬂ&ﬁ*ﬁg‘%ﬁfbe
-C olyurethane foam used In the
ad&pg(ﬂigﬁ%g%ges%tﬂqggsﬁ%I?e%?ﬁ%ﬁgglv’fa%h%rr%g%ﬁc')d of producing such
polydrathBAbTeEshhbRa e S dwingedespd Iy Yiserned Sugraf pibeingte

fineseltlisperaios akad, iSheyianateteTiBeied RIePRI¥e18s 8P the surface to
inc é'g&%[‘ -téag,g esg{faciglr}tl{% added to an isocyanate-terminated

prepolymer and s ifred in arrinert gas, and the inert gas is dispersed as

fine déke Toebhadc ekiiarydesoningdretholzuegahateetensinaiedudes,
buﬂi@%ﬁi%tﬂi&ﬁi&li:!ﬂ ?S@i%{@ﬁﬁbat@m&@% - %F%W%?Q%%%%%M’Sé‘tﬁ{dﬁf of
for R Rl o et LREHIE) AP ELIEAIRIE £iBod Toent
methixdd eath, bivesiaiidispeesioslyunded string 8 rierngrsitey Toeming
it et A AR
cong g 811 RIS ARG BELBRC ARRABEEER, S54A, o
prefendblediofildlyasilicone-based surfactant, SH-192 (Toray Dow
Corning Silicone Co., Ltd.) can be mentioned as a preferable compound.
An example of the method of producing closed-cell polyurethane
foam used in the polishing region is described below. The method of
producing such polyurethane foam has the following steps.
(1) Stirring step of preparing a cell dispersion of an
isocyanate-terminated prepolymer
A silicone-based surfactant is added to an isocyanate-terminated
prepolymer and stirred in an inert gas, and the inert gas is dispersed as
fine cells to form a cell dispersion. When the isocyanate-terminated
prepolymer is in a solid form at ordinary temperatures, the prepolymer
is used after melted by pre-heating to a suitable temperature.
(2) Step of mixing a curing agent (chain extender)
A chain extender is added to, and mixed with, the cell dispersion
under stirring.
(3) Curing step
- The isocyanate-terminated prepolymer mixed with the chain
extender is cast in a mold and heat-cured.
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a rare gas such as helium and argon, and a mixed gas thereof, and the
air dried to remove water is most preferable in respect of cost. 5 As a
stirrer for dispersing the silicone-based surfactant-containing
isocyanate-terminated prepolymer to form fine cells with the inert gas,
known stirrers can be used without particular limitation, and examples
thereof include a homogenizer, a dissolver, a twin-screw planetary mixer
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necessary.

In the method of producing the polyurethane foam with fine cells,
heating and post-curing of the foam obtained after casting and reacting
the cell dispersion in a mold until the dispersion lost fluidity are
effective in improving the physical properties of the foam, and are
extremely preferable. The cell dispersion may be cast in a mold and
immediately post-cured in a heating oven, and even under such
conditions, 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 celis,

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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- exam

mixed or in a continuous production system where each component and
an inert gas are continuously supplied to, and stirred in, a stirring 5
apparatus and the resulting cell dispersion is transfered to produce
molded articles. The polishing region serving as a polishing layer is
produced by cutting the above prepared polyurethane foam into a piece
of predetermined size. 10 A polishing region of the invention is preferably
proviisuiwihiendeptbssprlpnocalprogdssmsmayube fior holdibghasstem

whéBERNENY Goshibn HICHOR Mgheassthere 1ha RelighiRgd eoiri i farmgd

. with a fine foam,, many openipgs are on a polishjng surface thereof which
mixgeOE 1 AP HO ARSI U PSSR GA6R SOTRRABRS
andpesfcmably £6provdeskhdmhessalfasapplivelpalishing siderttkiagfarsticéng
apparatis e e Lo VeaNd; Rl e e AL N8 ieb fice

event induction of dechuck error, breakage of a wafer or decrease in
lﬁﬁﬂclé?ﬁciency. The shape of the depression and protrusion structure

is ndftpapbﬂﬁjﬂxiyx_gmbg&bmsqfavhgww pa:rh@lmr%ailaydzamdpmﬂéwmﬂ by
cutf %ﬂ@%@??_&% I%Q@daﬂéﬁgrgaﬂéﬂ‘?é{ﬁ% RONGEIG drpirshaped

rooves, throug es, non-through-holes, polygonal prism, cylinder,
pregﬁﬁ%‘f%%e%‘,z&centric grooves, radial grooves, and a combination of
thesa guimleing begicaowd thiehngraotienvidiprgfeoadipipkneidiovitie a

i rly limj ither i i to f
dept e B G RO ARl e R A BBl g o sturry.
ThaughelRAiRgSryUISE thatped shiBga pain jrobvanadinvidhoe i foam,
mafif ofAhigs Beccbangasbliiseasly crridiveetiRrdo MakacieRwoiR] aaths to
holgeﬁ,t?wa of slug)édesirable. The method of formjtr}%the lgleegg%ssio earré%ly

iy AR A B R e RSB B
profigadifen Bharieriasex! dhramplithingsiderthersofitnopriedde mehiare
moBZEf IENRIIIN BY castiRchaRh Lol REEasinifAdNoil havinas ppeciist

i e e Ran B B3 R BRGSO R o b P Sine
effigitming 39 hreahaph o fdhsadonteypsitasarlid mmedingséo et lage sonot
partiedissiySihivspesifistipialionis-plasetian & hickagssff ahaliRedd9and

region, but.a thickness thereof is preferably on the same order. as a
%Pes 11’10111(1{16 attice groove£ concegtrzc circle-shaped grooves,

mo

through-holes, non-through-holes, 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 depression and protrusion structure 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 the depression and protrusion structure

~ is not particularly limited, and for example, formation 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 COz2 gas laser or the like.

37



10

15

20

- 25

30

35

thickness of a light-transmitting region (on the order in the range of from
0.5 to 6 mm) and more preferably on the order in the range of from 5 0.6
to 5 mm. The method of preparing the polishing region of this thickness
includes a method wherein a block of the fine-cell foam is cut in
predetermined thickness by a slicer in a handsaw system or a planing
system, a method that involves casting resin into a mold having a cavity

of pgﬂ@%ﬁ@@iﬂ@dﬁ'i‘iﬁﬁt?iﬁ @@q:r%gm @aedgﬂﬁcmmgngoﬂ offdliubiftg
.coating technigues and.sheet.molding te lques, etc. r e
B et SO A A G CEE
thighefssiof) S bigh btresssmittimghsegiandosr the aridridss ibaitHaeseRih
frorﬁ@.@%&a@&ﬁﬂd&?g%ﬁé@i@t f@r@tﬂﬁl_ _Qﬁia![ihﬁenﬁﬁi@g&ﬂifﬂ@léefﬁ_ fﬂl. k8 of from
contacting staie wi n Cl O pollsnin U agversely In eing
0.6 R el B G ST TR S o R RSB o
thigioliesinmndyides thersetfasd witheepolahiteciegibthis Gressed] Jeaarais cut
R P e R e v e
al | u , bU e polishing region outsl of .
plalmamaﬁfaas@rmta%@&h@b&ﬁ}ggngaﬁgeeﬁt J&%%H&.‘Pn% %‘?g ing
a cahitefiitipreyeiépnothefidhidlsresetnd choagpthssitgine sqagthed of
usitli0eaRd IELh Riie IR F iRt hecetitRgReS e golshing
region having a predetermined thickness. BuUffing.is conducted pref rabB/
Stop e SRR ORI FRERS BIrERA STHREREI98 (b RpUchRoY
100imitatierldsglagedoprafoeihdy &0 fabrioatlegsa pWibleng hegimatéer of the

thiéi@ﬂé‘é@?&@?igﬁ&.rﬁ%ﬁ 08 ?@;ﬁﬁé‘tﬁ{ "MAANAN RIRVRNUYE QPO erate
Invention and various fabrication'methods can be designed. Descriptio
porjirsedjifercat decheridasinmpriptaoiithigu fdie gﬁéfrﬁé’r’rtss\lﬁg\?\go qaus
adveFueiyrmn e iba delishiel B thendh Bt ptevidtid svithTan sdetulecldcanter of

Fig. B is a sc atic view.of a_structure of 12 into:
e e T A WAGe Oh ¢ LOMRHib, Hion
is degesexd zraonedlrdny aprnsdalssiagegit pridehingivos dressamparine
abraswwgﬁfé@wmii@ﬁﬁihﬁai@&mg@@r@r o semplifiestgsfoliaies: 1) a

|

POl AR £ VLS E G AT ks it CF Lo ey g Lomger
dresgiagtupttiseragptesiides. affiienentohgroduction. As a method of
suppressing the scatter of thickness, there is also a method of buffing
the surface of the polishing region having a predetermined thickness.
Buffing is conducted preferably stepwise by using polishing sheets
different in grain size. _

No specific limitation is placed on a method for fabricating a
polishing region, a light-transmitting region and a water permeation
preventive layer of the invention and various fabrication methods can be
designed. Description will be given of a concrete example below.

Fig. 4 is a schematic view of a structure of the polishing region 8
provided with an aperture 11 and Fig. 5 is a schematic view of a
structure of a transparent member 12 into which the light-transmitting
region 9 and the water permeation preventive layer 10 are integrally
formed as a single piece.

Methods for forming an aperture in part of a polishing region are
exemplified as follows: 1) a method in which a resin sheet with a
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tool is pressed against the sheet to form an aperture, and 2) a method in
which a polishing region forming material is cast into a mold with a 5
shape to form an aperture and then the cast material is cured to thereby
form the aperture. Note that no specific limitation is placed on a size and
shape of the aperture. On the other hand, methods for fabricating a
transparent member into which a light-transmitting region and a water

pregetareatieed thiskneatvis laéamednicopally fosireblash sihgtehpiece een
pro&%ﬁi@&'ﬁgi}gﬂ lomes: el Brwhinl Adesipaittial is eaRliNC Atting
e

mold (see Fig. 7) having a shape to_form the light-transmitting region and
tool 18 RS R B S e RBFTD Bl RS THE ARfbAAPaFREAIO0

in winthoa ipalisleing cegiing feoimiggeroer teshaetsfammsinitiecknigobdsyith a
sha@ld R@YSM%?@&E&Q‘E&EF}M? A0S 80 HIRHACE RXIStRbateen

h Iight-tra smitting region and the water permeation preventive layer,
theggly Hﬁ@%@ﬁf’@&ﬁ%’é"su%?E%é@ﬁiéﬁ}?oifﬁ%%‘lfﬂég&}%%%ﬁs apshen

a sizambmiaihde)fedﬁ/tm kigleyimesision. Note that in a case where the
ransoAEAL BamRb atdnlebHrA RGN R one BLIG MEhodR AT IS
material is preferably used at the optimal viscosity controliing a .

me%h’ﬁ?e’r%mrg}ﬂﬁgrﬁg%@i‘iﬂtﬁ%érﬁﬂé?&%@gﬁéﬂh%ﬂ HAWA FeEiRGREBAKION

prevedisseliayeintra sotegnatdypfenaredasolutionglétihibee enalensphising
Bdshencast.folle 0 the solvent, Then,.th
a.s I:?ht-trar_lsrﬁi%{;itngQl ﬁﬁ%éﬁ&rﬁéﬁ%&rﬁ%%ﬁnﬁgrﬁgsﬁélﬁfﬁnag y mlsder(fq'eeée
Fig.irfth iy sy anerio Joranith e dight to ansebjtingiegiomandiiding
wattgoiarardtieniprspaieivianayhetobann the reilier rherehyeaaling a
ishi ad. of the invention to be manufagtured. A methad in which a
e o B i BE 1 SR oariny Feghand the
empigepareAcrIANE, folldieethbihndssininte axe ingkiitacssexintmbs foleen
the BEHRatiaG thaipatghirgistiemanthibevdiapspar it ARMNSF R B dNGyer,
sca th%‘. Ag?ﬁr{]aﬁl%/e%% n adhesive maé be oatedﬁin a surface, followed by
agﬁesﬁ)n. k8 45 BiecontertasEHast ORSRL SR HOR WhERin an
endppidhestvdagehiseerhngél driglothreidiesaia Mstenheriat suchss a
whe3® mRevexaafabEa OhaliBeFhe rommositiongiibe Adhasive layemods,
includes, for eélample, ? ru%tier-basgd adhesive and an acrylic adhesive.
the resin miaterial 1s preferably used at the optimal viscosity by
controlling a temperature. Alternatively, it is a preferable method that
a resin material is dissolved into a solvent to prepare a solution with the
optimal viscosity and then cast, followed by removal of the solvent.

Then, the light-transmitting region of the transparent member is
fittingly inserted into the aperture of the polishing region to thereby
laminate the polishing region and the transparent member one on the
other, thereby enabling a polishing pad of the invention to be
manufactured. _

A method in which a double sided tape is sandwiched between
the polishing region and the transparent member, followed by pressing
is exemplified as a means for laminating the polishing region and the
transparent member one on the other. Alternatively, an adhesive may
be coated on a surface, followed by adhesion.

The double-coated tape has a general constitution wherein an

adhesive layer is arranged on both sides of a base material such as a
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In consideration of the content of metallic ion, the acrylic adhesive is
preferable because of a lower content of metallic ion. 5 Fig. 6 is a
schematic view of a process for manufacturing a polishing pad by means
of a cast molding method. A polishing region 8 in which an aperture 11 is
formed is fabricated by means of a method similar to that as described
above. Then, a release film 13 is temporarily attached to the polishing
nofiwtaenmlside of t’ﬁleinﬁljshrﬂgeregiﬁrp&swmﬁh i pacedfiresimeoldfeame
in deé‘%f%ﬁ&[rrﬁaé 'P&E%'@} %6 @e&aihhéo eRa 8 C SP%}E: fhesive,

ormin |ng region and a Wa er permea Ion preventive

In pRiapt r@@gre Qﬁéhéﬁﬁ%&téhaf recialie inerclie ARl adhssavsnic
prélembir badaiwhith thedightdiansmisingheaanit 9and 15 the water

permgat|o$ Prevenhve Ia)ﬁ-:-r 10 )are &{m?d cr‘r:g:te ‘fayy n%?n |ece
Then ransparenet HenTber 12 18 ke out of the momd frame t%

POBQBM@adéPé’a@@ﬂm wbrefrent meldbyeematiera polishing pad of the
inve nAIdﬂ&ﬁWU@ﬁi Wmdﬁeaﬁ'@ elachuing metheghadopted,

A R R Lk A

fab\%ﬁ%
Theop megé@als@rﬂlspﬂ@aml éroimrafihnedtapbid Watihhegpadishisigrsemiace
s1d*éecﬁ(¥H@V§§h¥M'fﬁ§rl%g'i‘8ﬁ{‘ BfaﬁFH‘ikElQ Hé‘%ﬁ!!&?eﬁdﬁp&??mmé pelighings.
on and the trans are mber can be closely adhered to %h other;
o e e oy
formngfachgirngtmbnduﬁngaﬁgm&aaﬂdlIavwsaﬂermd:smngm@glqnmmmtive
lay3R 3OEEE IRl bgkeiya (atisBCLane 45 e AR hBRITREALION

preventive layer formed with the same material as a light-transmijttin

transRArss %8@8%9&&%%&?%9@%%%@%%%%@6%%29 and
thaloutiersidetieptat pradhedive isytsetilna ol fiesinad Hotegred Ineithar

s1n?ﬁ%8%l&e Sl%ﬁ%ﬁa&%@%éﬂrs %@ﬂr?ﬂén%%wq% pation,whets,the

re and water perme thﬂ preventlve ayer. hereafter, a

malghta G MRS B AdHAG BRI 6 GaeribhREc Ry cFRAPINE fe
polim[n@tqml &0 theréhyeabiein ﬁﬁlﬁlaefhghmﬂtfaﬁamr&mg r‘agt;bnﬁnﬂ the

reye er 40 [
L L S R e T
hglpgﬁﬁ@aggﬁgp@gemg@qh%qd he Water permeatxon preventive layer,
therefore, scattering of light can be suppressed and optical detection of

an endpoint with high precision can be achieved. With the
manufacturing method adopted, the polishing region and the
transparent member can be closely adhered to each other; therefore,
slurry leakage can be effectively prevented.

“Another manufacturing method is exemplified as follows. A
polishing region with an aperture formed therein is fabricated and then,
a water permeation preventive layer formed with the same material as a
light-transmitting region is adhered onto the rear surface side of the
polishing region. A double sided tape or an adhesive is used in
adhesion. However, neither the double sided tape nor the adhesive is
provided in a portion where the aperture and the water permeation

‘preventive layer. Thereafter, a light-transmitting region forming

material is cast into the aperture to cure the material, to thereby, obtain
the light-transmitting region and the water permeation preventive layer
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are preferably of the same size as each other. A construction is also
preferably adopted that the water permeation preventive layer is smaller 5
in size than the polishing region so that the polishing region covers the
side surface of the water permeation preventive layer. In the later
construction, a slurry can be prevented from intruding into the inside from
the side surface during polishing with the result that separation between
integzailiidhirmy edgivreasiciie piser perdheatiomniefaentive kaysslitbtan pad.
preveriedyaelil e aat olbednYaplon IRhE AGAHIRAE BRIRNNG ver

nedf aminating, a cushion layer on one surfa e Water

afep%’r'ﬁ{%aﬂaa}tfp? VRIS S2f # SRR Y ETeatd P BRNERGHORY S 28R
preferaidyiecioptetfethza shparateeeystiondayririsppreferaiie 153mf£>‘ﬂ£ieﬁlauer

in s‘tas attata' %@x%tﬁ@mpge 9@;{ 65 196 G AR eiétgﬁs%t@égyeg 'ag. %gv%ts the

po ish |ng re |on The cush ayer IS requir or sa

Sidf|SHARF ?f&%ﬁﬁfﬁﬁf&ﬁ%@é‘ﬁf‘am&é@éﬁwelbﬁmmdﬁh% et

cormtaheiiaa) poiibing (GNP Bleneifyod oG ofainessnte gatenside
frof24198 UREDAGHERG: AR %&1?&198{ W " U N REES R, o
generated upon pattern tion an ormle reTers 1o the Umfor lt
betpiaa me%t%ﬁ%,éegmaﬁyﬂnﬁ@e %muﬁﬁmtmmmuve layer
cambarmte\raﬁt@cbf the polishing layer, while uniformity is improved by the

chargc hj on Ia el The 25 cushion Ja ed in,th

polls g pa?&%l‘t}g ;Sf;§§e Vet otrllois pret@?a%l?] g%%“é PsRRY Sﬁmg pad
obtaineiky gt mHénsAcasianidgyat enshion et thetivaltely
peﬁmm@omm@kamﬁtes@aucmmter@hmtﬂ&ﬁaea@iﬁwﬁ?ef@@ﬁﬁ@yqafér
has ngoe{le ter nonwoyf%rgtfagrlc a n Iien no ove fabric or a acr,

hONWOVen Tabhic & NOAWOV 8 |ﬁt‘f)rbé %}Y\ft’/ﬁﬁsrg gﬁ%
progishgshter nonwoven fabric |mpregnated with polyurethane, polymer resin

foammes:e@mebfqzag@a@%tﬁdgeh%a%@%%tmglséﬂa%{eebﬁftﬁ%s'”
ch as buta ber and isoprgne rubber, and photosensitjve resin.
S e R A R
_satmfsmb@tbr eldsiforsdampulfomnitstivetichwviienia dotrbldeified
reld@B% ShipaVeERa iRaIWRERHAG WAIEh BRINGIE QR RIBY & AN P e rs
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 layer. The
cushion layer used in the polishing pad of the present invention is
preferably softer than the polishing layer.

The material forming the cushion layer 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 mbber, and
photosensitive resin.

Means for adhering the water permeation preventive layer to the
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the cushion layer, followed by pressing. It is preferable to form a through
hole, in the same size as the light-transmitting region, in a 5 cushion layer
and a double sided tape both with such a low light transmittance that a
detection precision for an endpoint is affected. The double-coated tape
has a general constitution wherein an adhesive layer is arranged on both
sides of a base material such as a nonwoven fabric or a film. The

cu@@ﬁmsa'ga@rqi«mma@h%iveﬁampﬂeo BehiEasePIXARIBIE 2double sided
ta rubberf,al%a q%hgsbve% and aﬂ} adheswe n consideration ?f the q
aRbnten ANCION The At acryfic aé‘ne3| & 14 Sre grat%eog& 08 GPET an
thﬁamshmmﬁnn&amwd] bSeprassitg: witds penfmramﬁ prdoentive
thiayegrKbibe ﬁ%ﬂ'@%@ﬁ%rﬁée B8 eHferephintcomPAs fegion, m a

t f fth ble
R AR At AR SN s R Guble coated tabe bane
tr&tasadﬁanQMmminWam@Bm ﬁdmemmaydpmpmmdwwruetde
yer ??‘é"@?h@f%??%@em S %%Efﬁ}’%%%%%*%%ﬁf“?%%@?‘é‘é%
1SN | |
SN e Yo SR R b R ot e
nmmmédma omeafibfor ddbewogrepdsitiersivEthiajpel bativbdayater
HESIRE BiEmAIdNS iR iBuSeMaIfHBEO R ARRIP J9HAREhesive.

WI'[ such a low Rght fransmittance that a detection precision for an

SHpIRtIatRocRidDs ronterefamsip i it armiitgdherive is
prﬁfeméfﬁmlsmas&hef hghtwtransmitiéry refiorethélieinoAs Besatedthe water

t .
pef B RUA0R Bl A e NS o fORH L Y8R0 i
CORRRRIiaER SR RRRLtIv R RS RBA e sl selvvaditiie polishing

dopasleadtentsd tape aaletes différeistoreinially Useadndbhasednatealer
y}% qggeer to solve a residual tape. The composition of the adhesive layer is

e same as described above. (Second and Third Inventions) A polishing

pad oﬁtﬁ’@hﬁb&]ﬁaﬂﬁﬁbméagt%dﬂstﬂrgn@gﬁr@@bﬁhwgmﬁghmram;ﬁm@g
pide@pmawwmﬁmeaam theaiehspREEMRRAGIac 47 elastiganamber. A

pexmr%teez{l&(l)ylsgxde@e%lg [f::g trearnglm Iggc{? qgﬁslglfegagom the polishing
region. A method for adhering a double sided tape onto the water
permeation layer or the cushion layer by pressing is exemplified as a
means for adhering a double sided tape onto the water permeation layer
or the cushion layer. Note that the double sided tape with such a low
light transmittance that a detection precision for an endpoint is affected
is also preferably used forming a through hole in the same size as the
light-transmitting region therein.

As described above, the double-coated tape has a general
constitution wherein an adhesive layer is arranged on both sides of a
base material such as a nonwoven fabric or a film. In consideration of
removal of the polishing pad after use from a platen, a film is preferably
used as the base material in order to solve a residual tape. The
composition of the adhesive layer is the same as described above.

(Second and Third Inventions)

A polishing pad of the invention has at least a polishing region, a

light-transmitting region, a cushion layer and a water non-permeable
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materials similar to those of the first invention. The material used in the
light-transmitting region is preferably a material used in a polishing 5
region or a material analogous to a material used in the polishing region
in physical properties. Especially preferable is a polyurethane resin
controllable of light scattering due to dressing marks during polishing and
high in wear resistance. Raw materials for the polyurethane resin is the
elashin me@HRES- 10 similar to those of the first invention. A ratio among an
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an@@lg@pﬂeﬁ,%d&eg@g&ﬁ\@ger hardness D of the light-transmitting region
to fall in the rom 30 to 75 degrees, any of known
plas& r%‘:b%adaﬁ] &Eﬂbevﬂmmﬁ%ﬁ’g?é SpHEiit fhsEAwaRtedals
SlmEﬁa:rmméhmlsereﬁftimclﬁdet piwr&aimmmd Hesteis sunbiag dimetdynic

e lat
e R
ac°8§ Eiﬁé rsmeshigs of a
hg}ﬂdﬁpansmlﬁui;?lgebmaiq;ﬁbd@mbﬁbﬂaeﬁégrt@ﬂhltﬂﬂﬁﬂﬁ%f@Q@@%ust an

cid triesters suc res

Askﬁé&%ﬁ@% e%E%I ﬁ@‘lggﬁ‘g’%ﬁ[ ard m?é &Ioropropyll)tahﬁosp range
of fegyrygehtash §&€ﬁea?s Bdﬁétﬁ;ﬂ%ﬁbf@l%bmb@wﬂéﬁa@lmﬁl groups
in anpwigblitykeihe tmm@wﬂmmﬁmﬂmcgfmﬁ@hu%ﬁﬁ@ LA6RIEL to

ds,such d soybean oil and
e e e e Pee o gyt B drafasehly
in tbl%é’ﬁ’éi‘%r ebRtdintaglnd asw anarsrsysierablyhianibmpeinggobéfrom 0.95

- to Icg@patlblllty with a polyurethane resin and a polishing slurry. 43 A

et R et e Bl R e S0 S
region so as to faII in the range of from 30 to 75 degrees, any of known
plasticizer can be employed without placing a specific limitation thereon.
Examples thereof include: phthalic acid diesters such as dimethyl
phthalate, diethyl phthalate, dibutyl phthalate, di(2-ethylhexyl)
phthalate, dinonyl phthalate and dilauryl phthalate; aliphatic dibasic
acid esters such as dioctyl adipate, di(2-ethylhexyl) adipate, diisononyl
adipate, dibutyl sebacate, dioctyl sebacate, dibuty! sebacate and
di{2-ethylhexyl) sebacate; phosphoric acid triesters such as tricresyl
phosphate, tri(2-ethylhexyl)phosphate and tri{2-chloropropyljphosphate;
glycol esters such as polyethylene glycol ester, ethylene glycol
monobutyl ether acetate and diethylene glycol monobutyl ether acetate;
and epoxy compounds such as epoxidized soybean oil and epoxy
aliphatic acid ester. Among them, preferably used is a glycol
ester-based plasticizer containing no active hydrogen from the viewpoint
of compatibility with a polyurethane resin and a polishing slurry.
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the range added, an Asker hardness A of a light-transmitting region can
be adjusted in the range with ease. A quantity of addition of a 5 plasticizer
is more preferably in the range of 7 to 25 wt % in a polyurethane resin.
The polyurethane resin can be produced in a similar method as that in the
first invention. The method of preparing the light-transmitting region is not
10 patrticularly limited, and the light-transmitting region can be prepared
accordingdetintibods prefsrdb e ddefdnesamplsiyareetoge whsiieihathe
raﬁgg_lﬁf)h% ‘Afec%‘%’@?ﬂ%ﬁ .pr%}%;leg %ﬁ&?ﬂge&t}%%ﬁ%s %ril%e%l%% Mizer in
cut in a predetermined thickness by a slicer in' a” handsaw system or a
the snge S4asH, amankanhandvssedcabmligbtrésanprei tting sosomgan
beaachvistcal pretetermiprdviitk x RO ngagé.anpl @%axﬁmqn' ' gﬂ'&@ﬁiﬁﬂn%mthOdd
. ating techniques.a eet_molding.tec ues,.etc. are used.
pl tlgéé%%r&é% o%%éeligﬁ?%gﬁsm rl}lstglﬂlreegr%rﬁ%g r?(gt’{)gcr)ti%llﬁaryolfl’nllﬂe%, but is
S8 1o the shape of the aperture A of the 20 polishing

regioreiNOsIoeitie tniRtipadmntase B OB R RER tHcknassiti@method as
th"@'i‘t't{%résf‘r'tst{nﬁ}%e (lj?n gnd a dispersion of the thickness in values and a
Mickness Herebt an %ﬂe'dispersion of the thickness in values are similar
to thoEbertaet e iof pngparamNbepighictimnatoit g acgiconibatio bf
pa@tﬂ%ﬁ‘l%r't erl]’cifﬁw,amﬂ@t ”tfl’ﬂ%t' Hgﬁlglﬁ"f &i§sr'1_ Egﬁgﬁlﬁ’é‘ﬁ'@gmﬁ%'ﬁﬂ%i@ﬁdepargd
method therefor.and the material of whic olishing region is made an
o R BT P ST AP i PR S UL o ARF0
whiaveitienbMelspecificjimittiicmie ptatepondumatbiy the matdrRD

deSeRmEIMeRRIE Rlastie MempALand ARy RIalRlTaY,be amBlgysd ;s
far as they can impart water resistance and elasticity and a hardness |

el A th K SN O AR TR AL A R RS b ligs casting

reﬁminpd:e_g ﬁnmhbﬁacimrgaa:a;ﬁmnfqﬂm_immkaﬁﬁmdlah_Maes@@a_d then

cuf HIBPIRIANA PreRs Rt e Adhealin o Ru RAlligsbe heenigline 2
35 water non-permeable resin such-as a reaction curable resin.

M e hiAEeTatEral ARSHERSScone rubber, acrylic rubber, urethane

rubberheuthdipreattibelightotepranaitthiendgtprenenot particularly
limited, but is preferably similar to the shape of the aperture A of the
polishing region.

No specific limitation is placed on both of a thickness of a
light-transmitting region and a dispersion of the thickness in values
and a thickness thereof and the dispersion of the thickness in values
are similar to those in the first invention.

No specific limitation is placed on both of a material of which a
polishing region is made and a manufacturing method therefor and the
material of which a polishing region is made and the manufacturing
method therefor are similar to those in the first invention.

No specific limitation is placed on a material of a water
non-permeable elastic member and any of materials may be employed
as far as they can impart water resistance and elasticity and a hardness
lower than a polishing region and a light-transmitting region, and
examples thereof include: a rubber, a thermoplastic elastomer and a
composition {a pressure-sensitive adhesive or an adhesive) containing a
water non-permeable resin such as a reaction curable resin.
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rubber, nitrile rubber, epichlorohydrin rubber, butyl rubber, fluororubber,
acrylonitrile-butadiene rubber, ethylene-propylene rubber 5 and
styrene-butadiene rubber. Among them, preferably used are silicone

rubber, acrylic rubber and urethane rubber from the viewpoint of

adherence to materials of a polishing region, a light-transmitting region or

a cushion layer. Examples of the thermoplastic elastomer (TPE) include: a
10 ndRurbbartsbisrdiaskd fiRBsapolybtethastibasedrTBEes, acrylic rubber,

Pasgd . ?@51% resin-hased TPE,
ur&%%%%?éﬁn-baée%ar%é%ﬂyo yviny %ﬁgg) d%g-)grageg Lﬁéﬁg§{£t3%%%g nzigs)ed
rublise, QUile fBRek SRICHrERBIsER EofipmdPetrgkber,
flustynambbethytengdoutide; 'h&Bﬁytﬁd@dﬂ@%@ﬂW}qﬁﬂfﬁggﬁir@p%@ene rubber
t - -styre opolymer a
A A AT I S Bl e s
siligong iyRbeTiesmln Brhremnsdaingteanc prdaber fpm e viewpoint
of ankb@ewﬁwtahlﬁdyeﬁ@lrﬁd@@@@lﬁﬂqﬁh@%fgii_d?ﬁLUQQi‘?ﬁﬂ@ﬁ@ﬁ‘f&ﬁﬁ@ﬁﬁg
regﬁgﬂ’brag %{?gﬂgo?f)?%y Jesin, a 20 (meth)acrylic-based resin, a '

urethane-based resirtand the like. Among them, preferably used are a

silicobisgisesih the chermeplagtie glastoman(EPBhinshgdd: resin. In

natertel faBbiisbas e ItiTy ashiyianessoha yuterprongpermeable
lastic memb lasticizer or. g ctosslinking agent can 25 alsp be

o B SRR e iz
a pelyricéraseasrmd Znt inclbtnylsibin cbenbasnd, EPBolsisdgyanatbased
TPEQ@W@%@Q&Y&%DQ@H%@B@EMBBW(%§,”&e'ami”e
sty%grq]&%%lqd a urea ound, an hydride, a polyamine and a carboxyl

group co.%’%ﬂ%g’ gﬁ%&?.’ﬁ]fygﬁgge EORSIREn EHESY @sin is
styeemsioyidylarphemepotieneristyimminitifnokis ppefbraidy §8E8S)ihereinto.
styf@ﬁe%@ﬁr%%g%ﬁen@mékvwa@m@ﬁagfsg%a%ﬁ@eknown

additives can be added, such as, atackifier, é]afﬁgl%égl&ster, afiller and a

catabs{eﬁ‘(‘)t’s(ﬁ%&ﬁg tatioRtts P dSSHbR fSehbRfacturing
Pha®epeidtingypadaf thensssonckinvenitis apge/arelekindplisnakieds
incfxd® ?Ef&?%i&&ﬁi’?%‘se?é&f’l QPR AnLdesrigiRL pilbe dih gf a concrete

example thereof helow.
(meth%ac%yhc«based resin, a urethane-based resin and the like. Among
them, preferably used are a silicon-based resin, an elastic epoxy resin,
and a urethane-based resin. _

In order to adjust an elasticity and a hardness of a water
non-permeable elastic member, a plasticizer or a crosslinking agent can
also be properly added into a water non-permeable resin composition.
Examples of the crosslinking agent include: a silane compound, a
polyisocyanate compound, an epoxy compound, an aziridine compound,
a melamine compound, a urea compound, an hydride, a polyamine and
a carboxyl group containing polymer. In a case where a photo-curable
resin is employed, a photo-polymerization initiator is preferably added
thereinto. In addition to the components, various kinds of
conventionally known additives can be added, such as a tackifier, an
age resister, a filler and a catalyst.

No specific limitation is imposed on a method for manufacturing

a polishing pad of the second invention and various kinds of methods
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Fig. 8 is a schematic view of a structure showing examples of a polishing
pad of the second invention. 5 In a first concrete example, a cushion layer
20 is adhered onto a polishing layer 19 having a polishing region 8, an
aperture A (18) for providing a light-transmitting region 9. Then, part of
the cushion layer in the aperture A is removed to form an aperture B (21)
smaller in size than the light-transmitting region. Then, the

thighidranspiting aegiealQ: isiitiaghinsered iMohe ARATIIAGR ke
aEeréure B. ThFe (}3 er, a water non-permeable resin composition is cast
cx fi gﬁ?ﬁﬁg é OV 22 residing in a clearance between the aperture A

and tigglighidrarsrhitting tiegivevtocd g estina comp aditiomiby keztngles of a

poiﬁ@iji'ﬁﬁoﬁa&’m light L LXRPIHR: [RHBRISture and to thereby form a water
15 non-peg_neable elastic member 23. In a second concrete eéample the
i i

polishiRAIAYSE FPRGURIS FATEIShiACRIAS et aaherdornto &
pohistvidigdaher lichhmansmistipglishiog Seghoit!®, cushipedayee 20(A8Y)ifor
pr%dﬁﬁ’%@ﬁ%ﬁt—%@ﬁ%ﬁﬁﬂ %’é&iH}?‘@}heﬁ%}H'" DR QUSR AR layer
20 adhéred To each other so as td’superimpose the aperture A on the .
in &B@r%ﬂ?@lﬁuﬁ%é\ﬁ}ﬁh@%ﬁ%‘(-‘f%ﬁ%rfﬁ’&iﬁg%’é@@?%‘ﬁfﬁnéi}%ﬁe’?@&lﬂ% ipngize
thapethediglhnntthe apsittireeBrebhencalEhes yvetier Inghtparumeahletirgsiregion

0 Hon | i | oye 22 | et
o S D S A I (N SRE B IR er
a WS RONPESMSISHRASHR FORLBP S d At sb AT G EFe0ve

22tedBRiehy tuke dhencampotiionend thetbgrebyuiarm rdvetey
. -permeable elastic member 23..1n the methods for manufacturi . s
L o T i D R oy R Pk iation

with|iégiHgoR giprataento BeodstRIsnaBgeto Ainerripetanmle, watethod for

no?PijRgrhemieypiatainghangeeRadng a cutting ability, a method using a
laser fuch as a cgrbon oxéde gias Ia?er nd a Te hod T Whictf%? work is
€ iitd pla

cut by & o SFSOBT A R BREC GO MR n SoBEHE R s brabay Bigahe
podishingirsisipe 8f the apsrttveaA3E Shéugbhrey sbegfidiimitation is
lightPasarkan @i teofan A amniia SRS RTRSRIN DENaYBehe
apertur d the [ight-transmitting regiqn, a width thereqf is preferabl
apg t}ﬁzéegﬁl?& smaf I in size ttha t%ecixgﬁt-transmzttmg eglon are
adhered to each other so as to superimpose the aperture A on the
aperture B. Then, the light-transmitting region is fittingly inserted into
the aperture A on the aperture B. Thereafter, a water non-permeable
resin composition is cast into the annular groove 22 in a clearance
between the aperture A and the light-transmitting region to heat the
composition, irradiate the composition with light or expose the
composition to moisture, to thereby cure the composition and to
thereby form the water non-permeable elastic member 23.

In the methods for manufacturing a polishing pad, no specific
limitation is placed on a means for boring the polishing region and the
cushion layer, and, for example, a method for boring them by pressing a
tool having a cutting ability, a method using a laser such as a carbon
oxide gas laser and a method in which a work is cut by a tool such as a
bite. Note that no specific limitation is placed on a size and shape of
the aperture A.

Though no specific limitation is imposed on a width of an
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the range of from 0.5 to 3 mm and more preferably in the range of from 1
to 2 mm in consideration of casting the water non-permeable resin 5
composition into the groove and a proportion in area of the
light-transmitting region occupying in the polishing pad. If a groove width
is less than 0.5 mm, it is difficult to cast the water non-permeable resin
composition into the groove. Beside, since a strain or a dimensional
anghdaygosovering sethebighv-¢an sinitingeiagion Anﬂ«ﬁi]@l@ortion where

ligHieGHsIRARAMIIRRISE b (5 (NON dReEHAC SROIO SIS ST e in

absorbed, the light-tfansmitting region pro riads or tr

the gangsal d dtemy PolisRisgmreraad amme@w@mendﬂacem@m@from

1 mrmmtemtmaemimplaﬂemmm}ye QatierihehbBaRtb 4t A:0FeeMHe
3 rtign which 1 does not co te to
COﬂgg%l;s 1%%%%?% po l??]%(fje[r)]%re@era%ff Hﬁgré%g‘el & ﬁl’f)egp%’n Climitation is

@dlﬁﬁlatmf@ﬂn@&ﬁmmm@aﬂmmh@mg phthe third groove
mdmaetmamﬂa/ﬂr@&s:ﬁﬂdsleﬁaréﬁmﬁahm%tm tﬁ‘r“é%t@%ﬁ'?@%bie

ea ion will |ven of an ncre.te example below. Fig. 9 is
resgijlscﬁngnﬁggtlgc{g(lgew o lgﬁ &UPEE sﬁowé%sé gmﬁ%geoﬁas%aﬁghﬂ{gapad of
dimsa siraahedmpge IpeEArsiognztdlecekiginbitrznpotisting laygiold dading

pomlda@wshmrﬁg@ng&l@ll@laﬁdmwﬁmg r?g@&&g B33 SHsaNIaNelot

B (21) smaller in slze than the light- transmlttln
be SRR L b o Gh a0 e rroLrades or ?he

Pohﬁjmft%p@du|tﬁr@€f@gmﬁdﬂmgngqnmhelﬁn§1meaﬁamethethncy to

det@ﬂwwaﬁmﬁg%ﬁ%m%ml@scgalﬁg 84§ i;ﬁ%?f@%ﬁ dﬁﬂétaz On
the ot %the rear surface 25 0 éﬁi}e light-transmitting region an
& At %55%?8 i therEstine dBrmbsiREAPRFAIRRahich

doe@omptosmmh“mumgbtmlethg therinm positbnrig maisteferibipereby
incfemgdhe composition and to thereby form the annular water
non-permeab)e elastic member 23 covering the contact portion. In a

second te iAo upkrsiethyer 20metand fer spaniefacturing a
polisdlistanoddyef d9ehihiind) mpelishing zaegiona&an@ %ﬁf@g f(’élfrﬁr&cl‘ﬂ%él?)
n art the cl on . layer |
meiﬁﬁa@‘ﬂ%’}gf&l ahlemiss dﬁ;%l{:ogko DRaL0 Jﬁ smzllsg)lﬁng ivern of an

the aperture A |s remove rm an apé ure
concrete example below.

Fig. 9 is a schematic view of a structure showing examples of a
polishing pad of the third invention.

In a first concrete example, a polishing layer 19 having a
polishing region 8 and a lightntransmitting region 9 and a cushion layer
20 having an aperture B (21) smaller in size than the light-transmitting
region are adhered to each other so as to superimpose the
light-transmitting region on the aperture B. Thereafter, the water
non-permeable resin composition is coated over a contact portion
between the rear surface 25 of the light-transmitting region and a
section 26 of the aperture B to then heat the composition, irradiate the
composition with light or expose the composition to moisture, to thereby
cure the composition and to thereby form the annular water
non-permeable elastic member 23 covering the contact portion.

In a second concrete example, a cushion layer 20 is adhered
onto a polishing layer 19 having a polishing region 8 and an aperture A
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size than the light-transmitting region, in the cushion layer. Then, the
light-transmitting region is fittingly inserted into the aperture A on the 5
aperture B. Thereafter, the water non-permeable resin composition is
coated over a contact portion between the rear surface 25 of the
light-transmitting region and a section 26 of the aperture B to then heat
the composition, irradiate the composition with light or expose the

(1 8pdorppsifidditognaoliitinec ta itdredyagticmtize cdmaﬁ$i§i@mt&ﬂﬂtﬁ®elaushion

er 0 u r e I
lay é}} r?%gtgg 91}9@'}\ % g T.‘: ntgquﬁiaglﬁ eEamp?E @gﬁll e Her in

coverlng act portion. third concrete ayer
Slzqmm.ﬁlgfahsbts%g&egﬁmamlamayért@e pfalaYevrdm’Q%?n the
ligHghidransmitiing region 9 mdiagiysht@eﬂ@a@ ﬁﬁ@dtmmﬁtmeﬂ&&
ape(rza)ﬁ nﬁllerﬂﬁ S|zaftchantt1Qe I'Eltransmlttln (ﬁn 9 arlelac%heregsﬁrgg is

er so as supel’m OS e apenthe an e aperture one on

coafigsl INEF. F Igom et mﬁttﬁahaﬁmﬁgmegiweaﬁtmgﬁams%&é& 16 the

ligtﬁtp&"ﬂﬁgrﬁ:tﬁt!"dé%@ﬁ%ﬁﬁué‘%ﬁ a Retaadier2e watele Rgi-ReracBhle A heat
com osm nis coaéﬁf q:v contact portlon 20%21 s n the rear s ace
s %

thez%o or ’fé%{ltrgﬁ Ing reglon aﬁg A Sta0h e ape?f?tre
corfpgsitéanthe turgeBito) |tlma@tl¢elrcothpoe¢tmmmm§mﬁe§cpose

theﬂ&%y%mswﬁtéﬁmg@t%t@ﬂ%ﬁ%ﬁ@feébecaamaﬁ%kﬁaeﬂ@3

thereb r¥ form the annular water non-permeable elastic member 23

COVERRERG e CHARGIPREHEA: 25 In the methods for manufacturing a
polishing phitdhompeasifie dimitatide, is plabisthiorgdayeanSidravungoathe

pol&‘ﬂﬁ%‘& 8o aNding, %‘bﬂ}'ﬂﬂrj@%r 1@}%&%%@{89@ & method for

boring th em by pressing a tool havmg a cutting abl a method usggglre

.hghasfgeaﬁmla%gca?sm i@ gad RLSPIGRY eReE VHRRR B5

B (20} byrmalted Budizasta @A bite. I&ghe—ﬂzranmpamgcrhgman@rampmﬁedmd
ont%%%‘éﬁ%‘tﬁ@:a% gk SHBELR. P‘&tﬂ@%‘%ﬂ%ﬁﬂi@é‘%‘i&l{ﬁﬁ%&h

transmittin g re |on and the sectlon of the aperture B Wlth the

onwatve%a%ﬁ HemealiteTol 48! Fﬂ&hﬁé@%@ﬁ%’f@ﬁ’aﬁ?ﬁtﬁ% %’é ¥0.1to
insérmyd amdarﬁheeaﬁpmferaertﬁe dpegentf®m G‘Edneaﬁtm feometber

non BRSNS 48 peNesiva SR A0 anBeacls 0 anTpAl degRction

anen p0|nt no specific limitation I1s p ace ona ape of a
betwsan il frar surface 25 of the light- transmlttmg region and a

section 26 of the aperture B to then heat the composition, irradiate the
composition with light or expose the composition to moisture, to thereby
cure the composition and to thereby form the annular water

non-permeable elastic member 23 covering the contact portion.

In the methods for manufacturing a polishing pad, no specific
limitation is placed on a means for boring the polishing region and the
cushion layer, and, for example, a method for boring them by pressing a
tool having a cutting ability, a method using a laser such as a carbon
oxide gas laser and a method in which a work is cut by a tool such as a

bite. Note that no specific limitation is placed on a size and shape of

the aperture A.

Contact widths of the rear surface of the light-transmitting
region and the section of the aperture B with the water non-permeable
elastic member are preferably in the range of 0.1 to 3 mm and more
preferably in the range of from 0.5 to 2 mm from the view point of an
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water non-permeable elastic member. In the second and third inventions,
no specific limitation is 5 placed on a material of or from which the cushion
layer is made, which is similar in the first invention. Means for adhering
the polishing region to the cushion layer include: for example, a method in
which a double sided tape 24 is sandwiched between the polishing region
and the cushion layer, 10 followed by pressing. The double sided tape 24
adhissiveilat tertpoleaindthe fsbkirueistion optdoabldesistadoapd 24 fondpoint.

Not3dfigling & Qgéla(ggagyg@g%gﬁ%%@@&@ a&%nm?%%%f)&i%%%@%ﬁh&f the

other surface s yer from the polishing region.
watgh e BEHMEHE 514550 0PRIBRAI tape onto the cushion layer by

pres$inghie exyonlifiet dshirddans foicabemrgspdeliildisidedtiapeianto
cushio . (F ' lishi the invention h

Pl il N N SR ABEE Tl SHRE. Wi
18 SFiﬁ'Hﬁlraﬁ%r{ﬁﬂr@f fdgianGa H@Bessary to be a material selected so that a

comiesai| kyroh Hle: it rap SeiElgi i gategitsiner eHban i Bger
incROYSIIRY tedion flo speclie Jmiation is, mpesed onsuch  mateal and

examples fhereot mclude: a synthetic rubber;, apoﬁlure%ane esin, a
sangbiiesed restvecpoluniedisBingircaioacaid thsitushisrdesmrate

foll6esédl W“l‘i%@ﬁﬁ%mm«@ﬁiﬁw%w&lx 03i4les similar to those in
theqﬁl%%etraﬂuo oethylene, polyvinylidene fluoride and the like) polystyrene,

an olefih-basttfresin (polyethylene, polypropylene and the like) and an
epoxy deinbieheidestdags Riyidreadbdmitgen plliehing padbnation of

pol NI REPRseHNENBLe ShatitisPEierally, RdP s B featedal 5 the
ht-transmitting region, yse a material similar in physical properties to a
s B AR R DB IR TR R maae B (B aAe bR T8 Bn
douitskelfstebp ¢iajly desioatiie a:nesdmeynﬂlagkm' rbp_lmr&mdr@ pelyufa‘_ttl_a]ﬁﬁed as a
maé‘??é%?%ﬁk%%%éﬁﬂiﬁ%ﬁ!ﬁ@ lght seafiering s e IQ{uriaRspiing

region caused, by dressing marks 35 during polishing and high ih wear
(Fouuith, lrgenfddBlamples of the synthetic rubber include: -

acrylangdliéshitediend oitther iisopneiey bibes halishibleregion and a
light-transmitting region.

A material of the light-transmitting region is necessary to be a
material selected so that a compressibility of the light-transmitting
region is more than that of the polishing region. No specific limitation
is imposed on such a material and examples thereof include: a
synthetic rubber, a polyurethane resin, a polyester resin, a polyamide
resin, an acrylic resin, a polycarbonate resin, a halogen containing resin
(polyvinyl chloride, polytetrafluoroethylene, polyvinylidene fluoride and
the like) polystyrene, an olefin-based resin (polyethylene, polypropylene
and the like) and an epoxy resin. The materials may be used either
alone or in combination of two or more kinds. Note that it is preferably
to, as a material of the light-transmitting region, use a material similar
in physical properties to a material of which the polishing region is
made or to the polishing region itself. Especially desirable are a
synthetic rubber and a polyurethane resin capable of suppressing light
scattering in the light-transmitting region caused by dressing marks
during polishing and high in wear resistance.
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polybutadiene rubber, ethylene-propylene rubber, urethane rubber,
styrene-butadiene rubber, chloroprene rubber, acrylic rubber, 5
epichlorohydrin rubber and fluororubber. In order to obtain a
light-transmitting region high in light transmittance, preferably used are
acrylonitrile-butadiene rubber and/or polybutadiene rubber. Especially
preferable is a crosslinked acrylonitrile-butadiene rubber. Raw materials

for tlgg,{gﬁw@l};}r@lge &@ﬁd%@%@qﬁ@%smllar to those of the
rst an on The polyurethane resin can b pro in a similar

mory RGBT TS AP ERORIFHE HoBRH oPIG AN e
polyigutarémfm|migbeg|@thsr}Meﬂamwlb1yehmnbb¢andrt¢@ane rubber,
O o The Shat o e 1o N ar i Eo S Qo
eplﬁ?f%#%ﬁﬂ? &é?&?ﬁﬁ@“érﬂ!l AR pe 10t HE S S AIRIBTIR
ligh pdiistrisgmdtiing. régivckihégh of digiit-tramsnitithgrreg)jgrrefahabily erstiah
are @ckﬁé@%ﬁﬁfbt%{’é&%ﬂé %ﬁ@?%ﬂh I g% o gﬁ%mﬁ@%@é%@b'y n

the range of from 0.6 to 3 his | e a thickness of a 20

Espﬁml&sargrmfﬁrﬁ&%gﬁ;ﬁ %fﬁ%’fléf’&ﬁ?e%ﬁ}a] RPdtrdehHiadieRorabPh
polidhing ragiwmridia fhickhe ssodfardghisranseutting régioris mamﬂely
sim 9&9%‘@%&@%@&%&%@1&%&%@% th@l‘ﬁ@%%%&ﬂ%tﬂ@‘ﬁw%% can be

ossibility for a wafer to be scratched by a portion during

prm&%ﬁ@ﬁ%ri&&éﬁ%@&dﬁlﬁfﬂé@%@w%‘m@é@ﬁg@m&ﬁéfﬁﬁwreg.on is
largaiibanébabdf diepepahing r&gsmg@mtta@@thmm@ degidhidenss

l§r lis
parRERT AR, A TR PSR R R 08 (0 bR
acccpédkaget@smyh@ Kapvardisp ERsic b tﬂé"{ﬁléhﬁ?é%ﬂf thafues of a

hghﬂ&ﬁ*ﬁ&ﬁ@ﬂﬁ{mﬁl@ré@éﬁgigmﬁt%ﬁﬂﬁhﬁlm%%ﬂﬂf@if IrstinYS Hiefe M1y
s1mﬁgrc'f'c mltz_llon Is p ced on hoth of Eaterlfi ﬁf WhICh al}i)ollshlng
region is ma gndoa man aecﬁl}‘r%egome o thetetofandthe material of

Whlo’h thpelisiarg ﬁé@d@bma@mm@mmmﬁﬂge rretRodigTeisior
usudlgysHilan iodrase i iR fishivTtiRB 3o "@t@@%ﬁi'&l‘i&@fhﬁﬁ&@ﬁ?@n

e R EATESS A OIS 20 e i e e o
lightetransordeing thegiangis gireferably equal to or less than that of a
polishing region. If a thickness of a light-transmitting region is
excessively larger than that of a polishing region, there arises an
unfavorable possibility for a wafer to be scratched by a protruded
portion during polishing even if a compressibility of the
light-transmitting region is larger than that of the polishing region. On
the other hand, a thickness thereof is excessively smaller than that of
the polishing region, durability is insufficient and there arises an
adverse possibility to cause water leakage (slurry leakage).

A dispersion of the thickness in values of a light-transmitting
region is similar to those in the first invention.

No specific limitation is placed on both of a material of which a
polishing region is made and a manufacturing method therefor and the
material of which a polishing region is made and the manufacturing
method therefor are similar to those in the first invention.

No specific limitation is placed on a thickness of a polishing
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from 0.5 to 4 mm) and more preferably on the order in the range of from
0.6 to 3.5 mm. The method of preparing the polishing region of this 5
thickness includes a method wherein a block of the fine-cell foam is cut in
predetermined thickness by a slicer in a handsaw system or a planing
system, a method that involves casting resin into a mold having a cavity
of predetermined thickness and curing the resin, a method of using
regtoafibyteshthitniescayydisheeb el ginerteallia ves (RIS shANbsRESIHG 4

Sooajibgite e flo it PHBES
iy St e e
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atta%@}géhv?rilt%wgrrelease paper 27 is adhered to the cushion layer 20 and
the light-transmitting region 9 is fittingly inserted into the aperture of
the polishing region 8 and adhered to the former double sided tape.

In a second concrete example, as shown in Fig. 11, a polishing
region 8 with an aperture with a predetermined size is adhered onto a
double sided tape 24 and a cushion layer 20 is adhered onto the lower
surface of the double sided tape 24. Thereafter, the double sided tape
24 and the cushion layer 20 are bored so as to form an aperture with a
predetermined size which coincides with the aperture of the polishing
region 8. Then a double sided tape 24 attached with a release paper 27
is adhered onto the cushion layer 20 and a light-transmitting region 9 is
fittingly inserted into the aperture of the polishing region 8 to thereby
adhere the light-transmitting region 9 to the former double sided tape.

In a third concrete example, as shown in Fig. 12, a polishing
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surface of the double sided tape 24. Then, a double sided tape 24
attached with a release paper 27 is adhered onto the other surface of 5
the cushion layer 20 from the polishing region 8 and thereafter from the
double sided tape 24 to the release paper 27 are bored so as to form an
aperture with a predetermined size so as to coincide with the aperture of
the polishing region 8. A light-transmitting region 9 is fittingly inserted into
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both apertures coincide with each other. Thereafter, a
light-transmitting region 9 is fittingly inserted into the aperture of the
polishing region 8 to thereby adhere the light-transmitting region 9 to
the latter double sided tape. Note that in this case, since the other side
of the light-transmitting region 9 from the front side thereof is open in
the air and dust or the like is collected therein, a member 28 closing the
aperture on the other side is preferably mounted.

In the methods for manufacturing a polishing pad, no specific
limitation is placed on a means for boring the polishing region and the
cushion layer, and, for example, a method for boring them by pressing a
tool having a cutting ability, a method using a laser such as a carbon
oxide gas laser and a method in which a work is cut by a tool such as a
bite. Note that no specific limitation is placed on a size and shape of
the aperture of the polishing region.

No specific limitation is placed on materials of a cushion layer
and a double sided tape and an adhering method, which is similar in
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members may be employed as far as they closes the aperture. However,
the member 28 has to be peelable. 5 (Fifth Invention) No specific limitation
is imposed on materials of a polishing region and a light-transmitting
region in the invention as far as the polishing region and light-transmitting
region have a concentration of Fe of 0.3 ppm or less, a concentration of
Ni of 1.0 ppm or less, a 10 concentration of copper of 0.5 ppm or less, a
thederstentraticiiost.zinc of 0.1 ppm or less and a concentration of Al of 1.2
bbb IeseclndEnimeabiaagnaledal ofhe RAING F9ion andings

ht- transmlttlng region Is pre era y a po ymer o st one Kin
megglpg

ERPRINPETYP ASidBnRSf R pBIFIRSRT iR PN IFethBigwever,

- therasimbcSAMbtigaeryitie mr])ablalllcone resin, a fluororesin, a polyester

(Firﬁﬂ'in@em{& id resin, a polyamideimide resin and a photosensitive
resin. Examples of a polyolefin resin include: polyethylene,
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(PCTFE), perfluoroalcoxyalkane (PFA), polytetrafluoroethylene (PTFE),
polyvinylidene fluoride (PVDF) and others.

Examples of a polyester resin include: polyethylene terephthalate,
polybutylene terephthalate, polyethylene naphthalate and others.

Examples of the photosensitive resin include:
photo-decomposition type photosensitive resin using
photo-decomposition of a diazo group, an azido group or the like, a
photo-dimerization type photosensitive resin using a photo-dimerization
reaction of a functional group introduced into a side chain of a linear
polymer, and a photo-polymerization type photosensitive resin using a
photo-radical polymerization of an olefin, a photo-addition reaction of a
thiol group to an olefin and a ring opening addition reaction of an epoxy
group and the like.

In order to reduce a metal content in a polishing region and a
light-transmitting region, it is preferable to decrease a metal content in
raw materials used in synthesis of the resins.
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contact of the resin with a metal during a production process thereof. No
specific limitation is imposed on a production method for 5 each of the
polymers and it can be produced by means of a known method, but, in
the invention, the polymer is preferably produced using apparatuses or
appliances each having no metal surface or a chrome plated surface in
contact with a raw material and/or a reaction product therefrom through
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contact with a raw material and/or a reaction product therefrom, of
each of apparatuses or appliances, such as a weighing vessel, a filter, a
polymerization vessel, agitating blades, a casting vessel and an
extrusion vessel, used in a production process for a polymer described
above, is made of a material other than a metal or is chrome plated.

Examples of a surface of a material other than a metal include:
surfaces of a resin and a ceramic, a surface of an appliance on which a
non-metal coat is formed and the like. Examples of a non-metal coat
include: a resin coat, a ceramic coat, a diamond coat and the like, on
which no limitation is imposed.

No specific limitation is placed on a resin of which a coat is
made and any of resins for coating excellent in anti-corrosion and

. extremely less in metal contamination may be adopted. A fluororesin

is preferably used because of especially being excellent in anti-corrosion
and extremely less in metal contamination. A concrete example of a
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light-transmitting region. A material of which a light-transmitting region is
made has 5 preferably a light transmittance of 10% or more in a
measurement wavelength region of from 400 to 700 nm. If a light
transmittance thereof is less than 10%, a tendency arises that a reflected
light is weaker due to an influence of a slurry supplied during polishing or
dressing marks to thereby reduce a detection precision of a film 10

fluothicknassoPEASETIetatich (i filee thickness to be disabled. Desirable
2 aoasialiteselis peauielinted sals copRbiG ol sympgsenad o

g ue to m
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syn@eLRuoRint itk mateyial,and a reaction

R product therefrgarﬁ,%p%w%%lc%ge%gg\%&i%%\g Srggépéﬂ%)ﬁnlsar%‘l%%n’to a
followgA larcqiZegetion with a chain extender. In the prepolymer
method, a polyurethane resin is produced with a polymerization vessel,
agitation blades and a casting vessel each with a surface, brought into
direct contact with the components and/or a reaction product thereof,
is preferably made of a material other than a metal or chrome plated.
Besides, it is preferable to use a weighing vessel, a filter and the like for
a polyurethane raw material, each with a surface made of a material
other than a metal or chrome plated. Besides, it is preferable to wash

surfaces of the vessel and the like with an acid and-an alkali extremely -

less in metal concentration therein.

Appliances or apparatuses used in production of a polymer such
as a polyurethane are usually fabricated with metals from the viewpoint
of a strength or the like. Especially, used from the viewpoint of
anticorrgsion or workability are iron, aluminum, copper, zinc-plated
steel, stainless steel (a stainless steel is generally an alloy composed of
Fe, Niand Cr). Since the appliances or apparatuses are brought into
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reaction product therefrom. Since a mixing-in of a metal in such a way
causes increase in a metal concentration in a raw material and a 5
reaction product therefrom, a polymer is produced using appliances or
apparatuses having surfaces brought into direct contact with a raw
material and/or a reaction product therefrom and made of a material other
than a metal or chrome plated. The method of preparing the
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preferably used

A material of which the light-transmitting region is made is
preferably a non-foam. Since a non-foam can suppress scattering of
light, a correct reflectance can be detected, thereby enabling an optical
detection precision of an endpoint in polishing to be raised.

A polishing side surface of the light-transmitting region has
preferably no depression and protrusion structure holding and
renewing a polishing liquid. The term, a depression and protrusion
structure, means a groove or a hole formed on a member surface by
cutting or the like. If macroscopic surface depressions and protrusions
exist on a polishing side surface of the light-transmitting region, a
slurry containing additives such as abrasive grains is collected in
depressions and scattering and absorption of light occur, which tends
to affect detection precision. A surface of the water permeation
protective layer has also preferably no macroscopic surface depressions
and protrusions. If macroscepic surface depressions and protrusions
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Though no specific limitation is placed on a thickness of a
light-transmitting region, it is preferably that a thickness thereof is 5 equal
to or less than that of a polishing region. If a thickness of a
light-transmitting region is more than that of a polishing region, an
adverse possibility arises that causes a scratch on a silicon wafer by the
action of a, protrude ortion during polishing. No specific limitation is
exisiy 56a&teaHg Rt bt GARNE S6aNsHRgiagion RMMAIECERE a
poséibiltation m@ﬂ%dnthms&Mﬁrdetémiomtbeefﬁ’mmention In the

'”Ve‘i‘i&%% ‘%%Vb‘%% 9%??5{9@9 is Blata e aligRh

having suffaces 0 direct contact with a raw ma erla an or a

ligh Fe&rﬁmmdngﬁﬁsr@ﬁom Enaratasely dhanteithiskactatherseldcor
equalrmsr piaisdiabieantl bl%q@mmhﬂﬁg @égf@ﬂuctlomoéa;mm&l@ama

esin. Tho h no.s ecific Ilmltatlo ath ck ess of a. ollshlng
tigh L O S R T ARl i hEe B

advesse pﬁ@&&ﬂd%gﬁﬁﬁdh@hmwagtsh@m@daﬁwmmw the
acﬁ@ﬁ“ék‘laq:mﬁmd@tﬂhﬁﬁ%tb@itﬂtﬁkﬁ@g%cﬁmﬂhgd in which 20 a block of a
polymer desc Zid qﬁ\'{g iS cut to obtain a sheet |th a %{ter ined
iR S SPEGE ARG IR HIRRSAR oF AFHFER W B Rod in
polighioig a¢gsimisscozadanndalfabiticaidavitypieciiod, svictieiaraimelar to
thathiskIRs Sl auRd R AUTING, thRd %ﬂﬂeﬁtmﬂh%wemcﬁ Y8R Ee5RaID%0
technique or a sheet molding technjque oﬁ%he 25 Ilke a case of the
use GRBP e B S RRAEALABEE el B AR P A dRE T BT o
contastaii toshagwessaté i bladd an avimichctise , ptivslbleti ghedgéresm and
madielerablywashed, Wil yia-pure walel 9@1%8?%%“}131%%8@ g anexremely

small meta] content. Tools such as a mold preferably have no exposure

comple AR PhPTedEanRf & BRS8N F6SHeposition. Chrome
platlm‘gloﬁghmfas@dwiedﬁmmﬁi@nﬁb p@apeﬁisbhagare‘giokﬁﬂapseﬁrably

| pohemw%exdegga%ag%ﬂ @Eﬂ&eeﬁﬂfiug tedor Ela&q%m&mom
0.8

renewing oug Ina casew ep I| ing reglo s formed
|ﬁé‘%arﬂ¥rﬁ thedn arsorsrRig e acearEediothion

fabmm@pmﬁhidl@5@@%%@@[@@@58&1@0&3&@@@&@1&5@qtm;rwhlch
abl%rgcpéﬁ g (}:{/réérp&%‘é'g elga*h SRce A IR ‘@"Sh'” e ergeLn

Ve ‘more of 1 and renewal slurry or in order
pregetpapdped thickness using a slicer of a band saw type or a planer

type, a method in which a resin is cast into a mold with a cavity having
a predetermined thickness, followed by curing the resin, a method in
which using a coating technique or a sheet molding technique or the
like. In a case of the slicer, it is necessary to adopt a step of grinding a
blade edge in order to sustain a sharpness of the blade, in which case,
the blade edge is preferably washed with ultra-pure water or a solvent
having an extremely small metal content. Tools such as a mold
preferably have no exposure of a metal by resin coating or diamond
vapor deposition. Chrome plating of a surface thereof is preferable.

A polishing region is preferably provided with a depression and a
protrusion structure for holding and renewing a slurry. Thoughin a
case where the polishing region is formed with a fine foam, many
openings are on a polishing surface thereof which works so as to hold
the slurry, a depression and protrusion structure are preferably
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induction of dechuck error, breakage of a wafer or decrease in polishing

efficiency. 5 The method of forming the depression and protrusion

structure is not particularly limited, and for example, formation 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
providedfavetbltaper facm alidh & pphstolitizosidp incioraiationolen riatigeve

mo%eéﬁmagﬁmgggm t}léﬁé%qrd@{ﬁé@ﬁ&%@%&%%&?e{&bﬁ&é{ﬁ%

Tools such as e and a mold pre erably have no exposure of a metal
indeHamehd %’BHFBe%H&EoH%’@tE%&%@ VAR pIALHRCoeasholishing

effitieraof.is preferable. 15 The scatter of the thickness of the pollshlng

|
{ﬁﬁ";’é‘g%e%ﬁ%ﬁ%yﬂ 1@ .é El?% %f%‘f’ég{ %@%is"fﬂ}r%éf e
is nofpagtis HefioRBd w&&w& MRS IBEMTCS %B}é’étl
cut@i‘r[g)lw@iﬂnl@, j@s@a&amﬁmwmmmat@@;%sﬁmuﬁa dojve
t
M e e A ﬁ?ﬁfﬁa%éy@i
0@%@@&%&%@5&@3@@@%&&@5@%@@ Eﬁéﬁf—i&m&s\%@ﬂf@r B,

suﬂww@laphﬁ Hineriagion @yt@%mlihﬁdgprmesmmﬁd@bﬁw@qpﬁm&g

mean er d&efs rf_lgd |me 0 redlucs%lg e ?ﬁlmemé1 Bducélsgpa 25 A Ccﬂ{e
whi C]% a suriace o in re on O ICing aebloc

Toqiﬁeﬁﬁfé?rﬁiﬁ@dbkﬁ@ mgf@xahimuh@mm sHopwaRel a metai

by 8iRRIEEINhPEISREFY @{h@frim@mf@ﬁkalueemrtkﬁaogi@ﬁmg HgoR Hiade
where bur{%‘.% Is adopted, a polishing belt, for example, over which

theﬁ%?§§ﬁ/é° E;?g’?ﬁ fixedly spread is used for 30 the buffing, wherein
preféFiisismitpolighihg bbickssss wkthleccpolesihingragaeifiddipheitoaldy

10@'&&?%@%@@%@9@ dRaaH! wwoeq@yngm%@amg&a@dﬁhme
e sn s e
pordigoistifigpad ancardingdctang cfttite fvsthodfiftoineehidzolsbdngsadhus
adver LANSHAMAN Al JHIESEIRNS ANG-BIAKIRIPILS ONPSUHRLE AR QRIEC LT

to, be polished, Examples of the object to be polished include:
the thlckness of the polishing region, the surface of the polishing region

is dressed generally in an initial stage of polishing by a dresser having
abrasive grains of diamond deposited or fused thereon, but the
polishing region outside of the range described above requires a longer
dressing time to reduce the efficiency of production.

A method in which a surface of a polishing region obtained by
slicing a block to a predetermined thickness is buffed is exemplified as a
method for suppressing a dispersion of thickness values in the
polishing region. In a case where buffing is adopted, a polishing belt,
for example, over which abrasive grains are fixedly spread is used for
the buffing, wherein preferable is a polishing belt less in metal content.

No specific limitation is placed on a method for manufacturing a
polishing pad having a polishing region and a light-transmitting region
and, for example, a method according to the fourth invention is
exemplified as the method therefor. '

A polishing pad according to any of the first to fifth inventions is
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optical materials such as a lens and a reflecting mirror; a silicon wafer

used for a semiconductor device; a glass substrate for a plasma display 5

and a hard disk; and a material to which high surface flatness is required

such as a information recording resin board and an MEMS element. A

polishing pad of the invention is effective for, especially, polishing a

silicon wafer and a device on which an oxide layer, a metal layer, a low
usedidiecpiln iawik) tayero fdegiratisiects e @f@ﬂﬁ!@f@@o@d%ﬂ@cm an

obje@@%afv@@rgoqlgwéace 2oL AR MAIEE VSOl SR oA er

deV|ce is polished, po |she ean Insu atln ayer an layer
AhBASATIRASSBH b AGUR I aaﬁﬂﬁ@ﬁlﬁgtﬁélmlauﬁgl@@ﬂ@rwafer

usedrﬁoh is seadechdstionndediseas graatn SiTBatha o MPE|HqsT@PRNIG Sy
an drE’ Iga?glf éggﬁe %k%egqé{ :%?e Ijﬂﬁ %()lq,v trl confs[tant ffmcd a foasr,n

the avmg a lower ctric cons %onnec 1oNn Wl?h an 1Ssue of a
reqyingd mﬁ@%&ﬁ;ﬁ.#@fﬁma%mr@mmna.mw@@mm MEMS

elerﬁ@@ﬂmllawp]'gﬂﬁdh@hgrpa@Wﬁtﬁez%i@erﬁﬁdﬁﬂﬁQﬁl_:é@ﬁ@ﬁ%?@ﬁ €8p élffiiﬁly,

S the Insutatl yer inciuae: an Inter. nsulati
pd]%)fﬂ rgagmglf erlng;JIl sectl 0(2 an%] YAETiRE: Exaﬁ]lb%% 81’?@6% ﬁ@fﬁ é}:?etal
laysgedevadisherinigy/Bevarklalasanum highbr diclengsieihaghbr kh haglme&s}d

theWidgh are formed as a plug, a dual Damascene multilevel interconnects
and fhe like. In a,case wherg a metal Ia er.is en&g ed a parrier | yer iS

provided fraretd o5S,itHiesE Ohai lggqa S hRtEARGE for 2
senppeedentarsierasis pobiskdnpatishad axspensicniasingslaged and a

metal Mﬁ%ﬁ@%ﬂ%&?%k&%&ﬂﬁ@?&f%ﬁﬁnarmﬂﬂéé 6f%he
reasnlconw ls olished, .emp|oyed are aqueous suspension
insif %M&?ﬁ 13895453, FHTAMDIHMNT @S MB1HR HFSeTe

inclgrdin iergitarinl sacdomiingdonickind tef-iatsapedt todvérpplshest. diclecasie
con‘é’fﬁ% %@@@wﬁmme@&gQ%%M?e@@c@ﬁw%%%@ﬁ

alkaline aqueé)us solution containing Si02 or a neut aqueous so utlon

congagHhy e didsReRlip d6daY Hracass widre srospjseridation in a
distpolishdit predderriva s st pateiis3bigleseioteghetsusheas an
senfPHAYR: S WRGSIAN: C@BPL%&Q{&%%(Q‘?S& %%Wﬁjl%yufs an]ﬁl%ba er

aqueous solution that can oxidize ayers, Into W IC Sive
nclydfisST sayéatestouen instlating fdfaicaametal wiring section and

the like. Examples of the metal layer include: a copper layer, an
aluminum layer, a tungsten layer and others, which are formed as a
plug, a dual Damascene multilevel interconnects and the like. Ina
case where a metal layer is employed, a barrier layer is provided thereto,
which is also polished. ‘

No specific limitation is placed on a slurry used in polishing and
any suspension may be used as far as it polishes an object to be
polished for planarization. In a case where a silicon wafer is polished,
employed are aqueous suspension containing SiO2, CeQs, Al203, ZrO2,
MnOz and the like. An abrasive grain is altered according to a kind of
an object to be polished. In a case where an object to be polished is a
silicon oxide on a silicon wafer, an alkaline aqueous solution containing
SiO2 or a neutral aqueous solution containing CeOz2 is generally used.
In a case where an object to be polished provided on a silicon wafer is
made of a metal such as an aluminum, a tungsten, copper or the like,
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easy to suffer a damage called as a scratch, a case also arises where
polishing is performed with an acidic agueous solution containing no 5
abrasive grain. Polishing may be performed while a surfactant is added in
drops for the purposes to reduce a frictional resistance between a wafer
and a polishing pad, to decrease scratches and to control a polishing
velocity. An enormous influence is exerted to a polishing quantity of an 10

emﬁ@?@ﬁt%b&rlpﬁéﬁaﬁg%Btﬁsﬁwﬁﬁ@ﬂ?ﬁﬂ?@ﬁbﬁ%@ﬂﬁﬁgﬂm Iajrf]ers,
ISNIN a relagyv, eloGlty OoT a | ea IC
intq R AN SRS ) Eflacy S e AR T L s e and
easyrtwhieiehe phiniigg vadl adfirediysadhtrbgl. aTihesqméaveiwm@swhnm

poliERiRESS Werfs e Kiere iR GO Hhng: Lo ke m&écﬁ?ﬁghﬁ%ﬂﬁng no

e R e e

in dutbps Bintha poliptisgsstofacd wia pdiistiiogphddsistaonthdecbyesn a
wafRPIBFde s pRishes ia ihars bl dagrads palERG ChaR St itdS 20

preferably to suppréss an effect of smoothing a polishing pad: Examples
Polistung 5 19e#od include: a mechanical method such as dressing

perfdimetkcatneqidanifitesvals, 1bmdrﬁk¢ompﬁhshd1gmmahp@ﬂmﬁem

f
obj g‘ggf#se‘% sql%?%tgia I%e 25 he metEhthJI?i %fgp@%ﬁ%% g}éi?&f@{ba
agaé’éﬁﬁ@oﬁ&i@ﬂﬂaf&‘% R a 561%?%%"%1&6&%% arRalbiyagapad on
whibhitde: abjeas sthdwnpolbed, imﬁsdelﬁgz isteackudteckiatiexatopie by

oL e AL 0 B A AT d%"’f’&“%d;%%%%%‘?ﬁg‘f‘éqg ]
relaéévﬁuéf AREERS, RIBRSKFRY TS rﬂbf{@ra%aaﬁ%#mg preadeishgf the
objéhe waled Rilsh sdeahanis kit f@ﬁdl@gﬁ@;aa&a@m@d’&li&mi@h ipglRddng

IS fit e for exal le via a do oated with the po |sh|n platen
arezseﬁ.%e polls?'nng 0 a% éer adrfﬁe sup&)qﬂng sta %anélére g)froﬁn ed with
compratimgesivatis mqﬁfmfd arranged such that the polishing pad 1 and

the RO @dﬂﬁl%ﬁ%y%ﬁﬁfﬁc@%m e §?§Hﬁf§ pHEPR teshbyfhembaran
tner

O TS LE M AR, b I SH A e Sor LR 1
prefeagdly sgangpress an effect of smoothing a polishing pad.

Examples of such a method include: a mechanical method such as
dressing performed, at regular intervals, by a dresser on which diamond
particles are electrodeposited, a chemical method such as chemical
dissolution of a polishing surface and the like.

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
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the polishing pad 1. For polishing, the polishing platen 2 and the

supporting stand 5 are rotated and simultaneously the semiconductor 5

wafer 4 is polished by pushing it against the polishing pad 1 with alkaline

or acid slurry fed thereto. 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,
oppasiadingeath biifde sahicandustatteyisedad®ddpasviditineti a

I fan t I ej I .

pr¥QFoRkh s %E?giegf?éﬁc?g 1'#?% g ﬁégﬁ@%ﬁf‘%?%r 4 aé%mst

illustrating the constitution a invéntions

theypebishinematunotimnolshingxshpRebehing blpfsasdramth the
supgitmting mmbﬁl diteastueackaief ammg@ﬁiwd@m@t%)s%m@&émamctor
i Qut 1 mm icrotome cuttey was
wallh § I HCRIE (i) ook Bl B Sps e Y
al BleAEdYERY fefdd§rade: and the diameters of all cells in an
arbitiRrygtiegidom 012 thesrf108 dTalecdeteHTiBad B t3P #RA8R 4 are

I Vv fagtured by Toyob ki ., Ltd),
e R B L, AN SR

devieesiproshacestbarriesy b xasgtr-dotiags bolicling. regickagingetin
Théhesfaiobairustdn ot ®i8. bsa (Rigknesst AR pWRS 4438 ASRemory
tcsample for measurement of specific gravity and left for 16 hours'in an
environment of a temperature of 232C and a humidity of 50%5%.
Measurement was conducted by using a specific gravity 30 hydrometer
Exdmgeéactured by Sartorius Co.,Ltd). (Measurement of Asker D or A
hardpess). Measurement is conducted according to JIS K6253-1997. A
s IREF BT o U AR R 1aSIoR PR S R ke effect
of thenfipetrhediiktleixvienmiembercutioatintesize Bv2mxhanitdins in the
Exdiiplaesscabianiwasusad asAe oMl iaasement of 61
e

ardness and left for 16 hours in, an environment of a temperature of

( LR, FhRHS BEs08E AR e of measurement, samples
werefspelisinngeegiotherio pahidiekbss beGuthen merebdut 1 mm by a

- microtome cutter was used as a sample for measurement of average cell

diameter. The sample was fixed on a slide glass, and the diameters of
all cells in an arbitrary region of 0.2 mmx0.2 mm were determined by

‘an image processor (Image Analyzer V10, manufactured by Toyobouseki

Co.,Ltd), to calculate the average cell diameter.
{Measurement of specific gravity)

Determined according to JIS Z8807-1976. A polishing region
cut out in the form of a strip of 4 cmx8.5 cm (thickness: arbitrary) was
used as a sample for measurement of specific gravity and left for 16
hours in an environment of a temperature of 23+2°C and a humidity of
S50%t5%. Measurement was conducted by using a specific gravity
hydrometer (manufactured by Sartorius Co.,Ltd).

(Measurement of Asker D or A hardness)

Measurement is conducted according to JIS K6253-1997. A
polishing region, a light-transmitting region, a foam layer or a water
non-permeable elastic member cut out in a size of 2 cmx2 cm
(thickness: arbitrary) was used as a sample for measurement of
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hardness meter (Asker D or A hardness meter, manufactured by 5
Kobunshi Keiki Co., Ltd.) was used to measure hardness. (Measurement
of compressibility, compression recovery) A polishing region cut into a
circle of 7 mm in diameter (thickness: arbitrary) was used as a sample for
measurement of compressibility and compression recovery and left for 40
hours in an 10 environment of a temperature of 232C and a humidity of
har2i%b8caritl tegassrerachbartheinzal analitsis measuwsing testiparentiFMAf

034556000, m nufaé edPg@;i%%NSKB%%NTeSA rcaﬁcjﬁ%ﬁl;

compreSS| il yan mpression recovery qua 10Nns

sargphesrasipini akdud epreasiothet d0chthiclsnowh Wcfomrre 1gore. A

ha&ﬁﬁ%@@?ﬁﬁ&@fy(ﬁaﬁ&oDM?%iﬁ@fa@M h@éﬁ@ﬁ haRinARs i HERD bsegion
measured |n a similar m as that in the

or the foam Ia
Ko R o AL R 05 S T E PRS0 o thickness of
(Mﬁ@sﬁmﬁmmtr@é|@ﬁfaﬁé¢ﬁséipbﬁ3§h¢@m¢@@mnm@ﬂmﬂ6aded state is
loaded ythsA S{Esd Bﬁoclﬁquﬁ%QOa gier12) doromeGandm it dhe
th thickness of the 0|IShI%§ n after the §g$ e |on aIIowed o be
RAGSR, SERTEISh I IITTS AReas BN AEOO BRMST Hor 0
corsproashibityConth ressipnassiove ne(yery(and Telt/fon 40 2)})@1801’[ lan

‘envh@HHEne ST af (8 pebishine:repion aiier R PAlishingi JRYIGE B1R615%.

non-loaded state is [oaded with a stress of 30 kPa (300 g/cm?2)
In measireRsnh eyihgial é‘ﬂﬁg’ﬁb?%ﬁ?gsi‘éﬂfaﬁ PR GRH ﬁm§
(SSE00, atewedaotbered thy SiERikEE ENSARI MENﬁ‘StEms]dfolﬁﬂemere

co QQ’HH?} %@%&ﬁ‘?ﬁf@s‘sx& P&%&Ql&%‘esﬁaﬁé‘ﬁd}%%&“@e{f&h@&un

after the po ish region after allowed to be in the T2 state is kept withou

COTRRY R R SRARR S TR AP REE SRRV B2 RBa (0t
corgmﬁs)zﬂoﬂﬁj} aﬁdmm&%i@ﬂsmmnbéthmn@ﬁdﬁsﬂsmMM@)
re Mﬁaéyrﬁ{@%talﬁi Lﬂ 914% Q(gh g&%ﬁg%ﬁrﬁ? n@t@ﬁi@'ﬁgg&at in

re ion cut |nto a 3 mm strip (t ness: arbitrary) was
the above method

Compress,1b111ty (%) = {(T1 — T2}/T1}x100

T1: the thickness of the polishing region after the polishing
region in a non-loaded state is loaded with a stress of 30 kPa (300
g/cm?} for 60 seconds.

T2; the thickness of the polishing region after the polishing

region allowed to be in the T1 state is loaded with a stress of 180 kPa

(1800 g/cm?) for 60 seconds.

Compression recovery (%) = {{T3 -~ T2}/(T1 - T2)}x100

T1: the thickness of the polishing region after the polishing
region in a non-loaded state is loaded with a stress of 30 kPa (300
g/cm?) for 60 seconds.

T2: the thickness of the polishing region after the polishing
region allowed to be in the T1 state is loaded with a stress of 180 kPa
(1800 g/cm?) for 60 seconds.

T3: the thickness of the polishing region after the polishing
region after allowed to be in the T2 state is kept without loading for 60
seconds and then loaded with a stress of 30 kPa (300 g/cm?) for 60

- seconds.
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used as a sample for measurement of dynamic viscoelasticity and left 5
for 4 days in a 23C environment condition in a container with silica gel.
The accurate width and thickness of each sheet after cutting were
measured using a micrometer. For measurement, a dynamic
viscoelasticity spectrometer (manufactured by lwamoto Seisakusho, now
IS Giken) was used to determine storage elastic modulus E'. 10
(Miresigueensarit chntiitrags ale sisdattowki lideasurement conditions>
MeapeameRl EIReia ARG ArRlisst alfain: 0 osdpiialopding: 23 0
15 Frequency: 1 Hz (Measurement of light transmittance) The prepared

POl RN YN enBeRvAR Boat iR thiskaeTs artkrary) was
useghickaesanipé fomjiteqrepanrem sash digrfaimiceaisiassestioftiolhd left
for ﬁ%&%@ﬁ&%%gﬁ%@%&%&@%{ﬁﬁ 22083085 Yith silica gel.

Photometer, manufactured by Hi € Samplé'was measured’in

ThererangdoPiiis ardh rickarsemfisaor 4eees afionailitng were
medisvaritbtisiingpacatiorooh EelshifpReger) de e 0@ arastioe vessel

: . - | isqcyan mixtur. toluene
Vi O L A R S e
novp]$, Fikend whsy MR ArRaeABI B sty ERaece PELBO PRI SVELS
Medslieiramettylemieiotys ol (o usdeliavasage molecular weight of 1006 30

<MaL &Jﬁg I@‘E gv&iﬂl&tﬁ srpsrtead of 1.7), 2756 parts by wt of diethylene glycol

and the mixture was hea >agitated at 80C for 120 min to obtain a

prepMigaiteiRenjdaamperaivarnt 02G0 meg/g. Mixed in a reaction

vessebhwHER] 189aarts lpyoremf the prepolymer and 3 parts by wt of a
silicqﬂet-ba}sled @Iionioni urfactant (SH192, manufactured by 35 Dow

Cornlnlgl?orgﬁ" f&ne &, Ltd.) and a temperature of the mixture 63
was Bpagieney:80¢ Hhe mixture was vigorously agitated for about 4 min

(Méﬁgﬁ@@ﬂeﬁﬂBmlafhph%}qsrﬂmégm@)gitation blades so that bubbles are

incorﬂ_?rated into t ? r%action system. Added into the )
e prepared light-transmitting region member was cut ot with

a size of 2 cmx6 cm (thickness: 1.25 mm) to prepare a sample for
measurement of light transmittance. Using a spectrophotometer
(U-3210 Spectro Photometer, manufactured by Hitachi, Ltd.), the
sample was measured in the range of measurement wavelengths of 400
to 700 nm.

[First Invention]
(Fabrication of Polishing Region)

Put into a reaction vessel were 1479 parts by wt of toluene
diisocyanate (a mixture of toluene 2,4-diisocyanate/toluene
2,6-diiscyanate at a ratio of 80 to 20}, 3930 parts by wt of
4,4’-dicyclohexylmethane diisocyanate, 25150 parts by wt of
polytetramethylene glycol (number average molecular weight of 1006
and molecular weight spread of 1.7), 2756 parts by wt of diethylene
glycol and the mixture was heat agitated at 80°C for 120 min to obtain
a prepolymer of isocyanate equivalent of 2.10 meq/g. Mixed in a
reaction vessel were 100 parts by wt of the prepolymer and 3 parts by
wt of a silicone-based nonionic surfactant {(SH192, manufactured by
Dow Corning Toray Silicone Co., Ltd.) and a temperature of the mixture
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reaction system was 26 parts by wt of 4,4'-methylenebis(o-chloroaniline) 5

(IHARACUAMINE MT, manufactured by IHARA CHEMICAL INDUSTRY

CO., LTD.) melted at 120C in advance. After the reaction system was

continuously agitated for about 1 min, the reaction solution was cast into

a pan type open mold. When the reaction solution lost fluidity, it was put

into an oven and postcured at 110C for 6 hr to obtain a 10 polyurethane
wasrmiy‘lieafd hto &0 The tiypureikanecresis fogroroloskwes tslieddovithlzout 4

min8 %%Watﬂeﬁ% 6%%@‘@66’ ﬁ%‘x?%ﬁ‘fkf ’Jé'ﬁSH QR A that

polyurethane resin oam sheet. the sheet was surface buffed to a
ub&? KfeRierinEATPRIAIESS IR HhSUFRAG HRR HBta N uARAsddmip the
readtMi] B sCatpavakoRd tpdbesdpy ehtafivigshaet tiihed Stds(adiidtacdaniline)

t
(A R SR RPETLY e D AL SRS TRy
CO addfademsshpdad dAthda Bh adsanee of%@ﬁé@%’ﬁﬁ@%’é@é@iﬁﬁl was

conflackinelimagitiasdiee bhdak QKﬁi@rQQhétﬂe)atﬂzléﬂﬂﬁdlmﬁﬁmtwaélmmr
rooves each with a wi 0 and a2
intolfOBAEE SR ARG O Wi IAER A SR AR OST ALy, i
WaSam‘alg*z@ ansTvsnand TsteimMphahIARTRganigHtimahiin 2egion
polytipeiichad @élém reegie rmm_?h w&f b@altr@ﬁéa@éﬁh @ﬁéﬁﬁ brichYvas
ricaie Oll 1oNn e fabricat 0OlIS r 0 al C

Sllc%?rg ?%Fe §f3§h soucoeol nc}lamgt%(r?o A%P rrgi Ya spg{m]n cdlé’?gf\)/%/%
obtgiga mh@mthma@%i@ o258 sbgicles, 'alwmpﬁhsﬁbmgt srasoguriace
buf%%%?ékf@é&ﬁ[ﬁeﬂ%ﬁ%ﬁﬁ&%@f&% ANSL A A8 dRAdEIUS of 275

m MPE{ %#XM&%Q Wtof liqu dur%h6 acr}); %(Acﬁhgszg&

an mmymmamykkmasmmmgmw ahtheé; planbmaqsmofel %an@féctu’&aw
bufPBérEH{%'MMPG@Q%M\EHé&% %&Hfab&{éaf &3th @fpﬁ@&é\%&%&&@ﬂn

. to obtain a liquid photocurable resin composition. A release f

diametes Aty SHh el HRESS Q8 HES & et '35 P ‘? B0
usuagmtheqmslmh@gnag}umwamaﬂuﬂa&mmmﬂﬁbyn’@ommgréwtelLittle) to

fornB%ﬁ%ﬂﬁlf‘crﬁﬁ‘&fl%ngﬁlﬁ'@éhv\é%%ﬁa&}zﬁ’f%avﬁ%ﬁeoﬁ%CE@I{%‘C%%”Q

an aperture and a waterpermeation preventive layer. A tem{)erature of

depiy h Sl et a m@@ PH&RAHel - pmm.” Thereafter, an

aperture (a thickness of 1.27 mm and a size of 57.5 mm x 19.5 mm) for
providing a light-transmitting region is punched at a predetermined

~ position on the recessed sheet to thereby fabricate a polishing region.

The fabricated polishing region had physical properties of an average
bubble diameter of 45 pm, a specific gravity of 0.86, an Asker hardness
D of 53 degrees, a compressibility of 1.0%, a compression recovery
percentage of 65% and a storage modulus of 275 MPa).
Example 1

100 parts by wt of liquid urethane acrylate {Actilane 290,
manufactured by AKCROS CHEMICALS CO.) and 1 part by wt of
benzyldimethyl ketal were agitated with a planetary mixer
(manufactured by THINKY Corporation) at a rotation number of 800
rpm for about 3 min to obtain a liquid photocurable resin composition.
A release film was temporarily attached onto a surface of the fabricated
polishing region and the polishing region was set in a mold frame.
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photocurable resin composition was cured by irradiation with ultraviolet 5

to form a transparent member into which the light-transmitting region and

the water permeation preventive layer are formed integrally as a single

piece. The buffing machine was used to buff a surface of the water

permeation preventive layer to adjust a thickness precision thereof. A

thickness of the light-transmitting region was 1.27 mm and 10 a thickness
Theseadcenatdrepphmtationyireventive dayepositidh rmad hersaftero & space
secﬁ%&'pf%lsﬁ?ﬁl@f? 43 dpuhlaack iape, WM;E&?E%?§{¥0§$§%M1V€ layer.

Chemical Co g was adhered onto the surface of the wa

A tBREEATIRC PG TRIE AR S 15hRAS (o therasyaaiistrddiare a
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ffdcture a polishing pad. 65 Example 4 A transparent member into
which pdibkbirssmailtwgsegien dndtaveatdop enmenton! prevaniixe fayehod

to tRER BSAINEYaNAThe exception that a thickness of the water
permeation preventive layer was set to 0.8 mm.
Example 3

A transparent member into which the light-transmitting region
and the water permeation preventive layer were formed integrally as a
single piece was fabricated by means of a similar method to that in
Example 1. Thereafter, a double sided tape (a double tack tape,
manufactured by Sekisui Chemical Co., Ltd.}) was adhered to a surface
of the water permeation preventive layer using a laminator. Then, the
surface thereof was buffed and then, a cushion layer made of a
corona-treated polyethylene foam (TORAYPEF with a thickness of 0.8
mm, manufactured by TORAY INDUSTRIES, INC.) was adhered onto the
double sided tape. Then; a double sided tape was further adhered on a
surface of the cushion layer. Thereafter, the double sided tapes and
the cushion layer were removed in the area coinciding with the
light-transmitting region in a size of 51 mm x 13 mm to thereby
manufacture a polishing pad.

65



10

16

20

25

30

35

single piece was fabricated by means of a similar method to that in 5
Example 1. Then, 100 parts by wt of the liquid urethane acrylate and 1
part by wt of benzyldimethyl ketal were vigorously agitated for about 4
min at a rotation number of 900 rpm with agitation blades so that bubbles
are incorporated into the mixture to thereby obtain a photocuarable resin
composition in a state of a foam liquid. The 10 photocurable resin
Exammppodition was cast on the water permeation preventive layer while the

lightﬂqgam%agéﬁgiﬁ{e%ef%%e?vaiﬁhaafw@a%t%ﬁm%ﬁ@%g%faﬁ
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. Rolishing pad was manufactured by means of a similar met
thiqkpeSiuplesink t%eéﬁeéc*pti@rﬁﬁ%ﬁ?ﬂeé%?ﬁﬁ@ezn? AREBWRE S-S mm.
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Selidk EARANSAYMY. Oy dsusthane ACYRIRd WstPitde of the foam

layer to thereby manufacture a polishing pad. The foam layer has

physical properties of an Asker hardness A of 68 degrees, a
compressibility of 5.6% and a compression recovery percentage of
94.5%.
Example 5

A polishing pad was manufactured by means of a similar method
to that in Example 1 with the exception that, in Example 1, 80 parts by
wt of liquid urethane acrylate {Actilane 290, manufactured by Aczo
Nobeles Co.), 20 parts by wt of liquid urethane acrylate (UA-101H,
manufactured by Kyoeisha Chemical Co., Ltd.) were used instead of 100
parts by wt of liquid urethane acrylate {Actilane 290, manufactured by
AKCROS CHEMICALS CO.). A light-transmitting region has physical
properties of an Asker hardness A of 87 degrees, a compressibility of
1.3% and a compression recovery percentage of 94.3%.
Example 6

A polishing pad was manufactured by means of a similar method
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manufactured by Kyoeisha Chemical Co., Ltd.) were used instead of 100
5 parts by wt of liquid urethane acrylate (Actilane 290, manufactured by
AKCROS CHEMICALS CO.). A light-transmitting region has physical
properties of an Asker hardness A of 87 degrees, a compressibility of
1.3% and a compression recovery percentage of 94.3%. Example 7 10 A
polishing pad was manufactured by means of a similar method to that in
to tEaampB:3awithien? swithpthon ¢iat pmiErarhpls ) Sxpartpley2 8 0f igoid by
wt S HGane aroralm\aliane A HIRHBYE dON AGER NPBE!SS 4020
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Exagifiylgne

A polishing pad was manufactured by means of a similar method
to that in Example 4 with the exception that, in Example 4, 80 parts by
wt of liquid urethane acrylate (Actilane 290, manufactured by Aczo
Nobeles Co.), 20 parts by wt of liquid urethane acrylate (UA-101H,
manufactured by Kyoeisha Chemical Co., Ltd.) were used instead of 100
parts by wt of liquid urethane acrylate (Actilane 290, manufactured by
AKCROS CHEMICALS CO.). A light-transmitting region has physical
properties of an Asker hardness A of 87 degrees, a compressibility of
1.3% and a compression recovery percentage of 94.3%. The foam layer
has physical properties of an Asker hardness A of 80 degrees, a |
compressibility of 3.4% and a compression recovery percentage of
93.1%.
Example 9

Put into a reaction vessel were 14790 parts by wt of toluene
diisocyanate (a mixture of toluene 2,4-diisocyanate/toluene
2,6-diiscyanate at a ratio of 80 to 20), 3930 parts by wt of
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glycol and the mixture was heat agitated at 80C for 120 min to obtain 5 an
isocyanate-terminated prepolymer of isocyanate equivalent of 2.1 meq/g.
100 parts by wt of the prepolymer was weighed and put into a vacuum
tank and a gas remaining in the prepolymer was defoamed under a
reduced pressure (about 10 Torr). Added into the defoamed prepolymer
was 29 parts by wt of 4,4'-methylenebis(o-chloroaniline) 10 melted at
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The buffing machine was used to buff a surface of the water permeation
preventive layer to adjust a thickness precision thereof. A thickness of
the light-transmitting region was-1.27 mm and a thickness of the water
permeation preventive layer was 25 um. Thereafter, a double-sided
tape (a double tack tape, manufactured by Sekisui Chemical Co., Ltd.)
was adhered onto the surface.of the water permeation preventive layer
using a laminator to thereby manufacture a polishing pad. The
light-transmitting region has physical properties of an Asker hardness A
of 94 degrees, a compressibility of 0.9% and a compression recovery
percentage of 73%.
Example 10

128 parts by wt of a polyesterpolyol synthesized from adipic acid,
hexandiol and ethylene glycol (number average molecular weight 2050)
and 30 parts by wt of 1,4-butanediol were mixed and a temperature of
the mixture was controlled at 70°C. 100 parts by wt of
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THINKY Corporation) at a rotation number of 800 rpm for about 3 min. 5 A
release film was temporarily attached onto a surface of the fabricated
polishing region and the polishing region was set in a mold frame.
Thereafter, the mixture was cast into a space section for forming an
aperture and a water permeation preventive layer. A temperature of the
mold frame is set to 100C. After vacuum defoaming of the cast 10 mixture,
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therBdINKX Cuiglonatiend itlaer dighion ramsbeltof§0apioriorabollt¥ miintand

a tHRLIAR &BKIHIE -J%@%Pﬁ%%ﬁ?&?@&@@'ﬂaﬁ&eﬂ% 35 E%’ﬁ”.g
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per ARSIV 8 000 USRNEIL DB I80 MOE e o
poliﬁ?‘,nmgdgﬁ@gréﬂ adighingemaeitting negitn has physical properties of
an Asker hardness A of 93 degrees, a compressibility of 1.1% and a
compression recovery percentage of 87.9%.
Example 11

- 128 parts by wt of a polyesterpolyol synthesized from adipic acid,

hexandiol and ethylene glycol (number average molecular weight 2050)
and 30 parts by wt of 1,4-butanediol were mixed and a temperature of
the mixture was controlled at 70°C. 100 parts by wt of
4,4’-diphenylmethane diisocyanate a temperature of which was
adjusted at 70°C in advance was added into the mixed liquid and thus
obtained mixture was agitated with a planetary mixer (manufactured by
THINKY Corporation) at a rotation number of 800 rpm for about 3 min
to obtain a mixture. The mixture was cast into a mold (see Fig. 7)
having shapes of a light-transmitting region and a water permeation
preventive layer. A temperature of the mold is set to 100°C. After

vacuum defoaming of the cast mixture, the defoamed mixture was
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machine was used to buff a surface of the water permeation preventive 5
layer to adjust a thickness precision thereof. A thickness of the
light-transmitting region was 1.27 mm and a thickness of the water
permeation preventive layer was 25 m. An acrylic-based adhesive was
coated on the polishing region side of the water permeation preventive
layer to a uniform thickness and the water permeation preventive layer 10
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2 Gdliszsmye Etal@at&trmfs&ﬂttﬂn@@g@ﬁh@m&w wt of
4,4’-dicyclohexylmethane diisocyanate, 25150 parts by wt of
polytetramethylene glycol (number average molecular weight of 1006
and molecular weight spread of 1.7}, 2756 parts by wt of diethylene
glycol and the mixture was heat agitated at 80°C for 120 min to obtain
an isocyanate terminated prepolymer (isocyanate equivalent of 2.1
meq/g}. One hundred parts by wt of the prepolymer was weighed and
put into a vacuum tank and a gas remaining in the prepolymer was
defoamed under a reduced pressure (about 10 Torr). Added into the
defoamed prepolymer was 29 parts by wt of
4,4’-methylenebis(o-chloroaniline) melted at 120°C in advance and the
mixture was agitated with a planetary mixer (manufactured by THINKY
Corporation) at a rotation number of 800 rpm for about 3 min. The
mixture was cast into a mold and after vacuum defoaming of the cast
mixture, the defoamed mixture was postcured in an oven at 110°C for 9
hr to obtain a polyurethane resin sheet. Thereafter, both surfaces of

70



10

15

20

25

30

35

properties of an Asker hardness A of 94 degrees, a compressibility of 5
0.9% and a compression recovery percentage of 73%. A double sided
tape (a double tack tape, manufactured by Sekisui Chemical Co., Ltd.)
was adhered to a surface on the other side of the fabricated polishing
region from the recessing surface using a laminator. Then, the surface
thereof was buffed and then, a cushion 10 layer made of a corona-treated
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during.polis at a flow rate of 150 ml/min, a polishing load was 350
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(Evaluation of Water Leakage)

A polishing apparatus SPP600S (manufactured by Okamoto
Machine Tool Works, Ltd.) and a fabricated polishing pad were used to
conduct evaluation of water leakage. An 8 inch dummy wafer was
polished and visual observation was conducted on whether or not water
leakage occurs on the rear surface side of a light-transmitting region at
predetermined intervals. In Table 1, there is shown a relationship
between water leakage and a polishing time. Polishing conditions were
such that a silica slurry (8512, manufactured by Cabot Microelectronics
Corporation) was added as an alkaline slurry during polishing at a flow |
rate of 150 ml/min, a polishing load was 350 g/cm?, a rotation number
of a polishing platen was 35 rpm and a rotation number of a wafer was
30 rpm. Walfer polishing was conducted while a surface of a polishing
pad was dressed with a #100 dresser. Conditions for dressing were
such that a dressing load 80 g/cm? and a rotation number of the
dresser was 35 rpm.
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Example 1 Water leakage was not seen even after 1800 min. Example 2
Water leakage was not seen even after 1800 min. Example 3 Water
leakage was not seen even after 1800 min. Example 4 Water leakage
was not seen even after 1800 min. Example 5 Water leakage was not
seen even after 1800 min. Example 6 Water leakage was not seen even
after 1800 min. Example 7 Water leakage was not seen even after 1800
Tabny Example 8 Water leakage was not seen even after 1800 min.
Example 9 Water leakage was not seen even after 1800 min. Example 10
Water leakage was not seen even after 1800 min. Example 11 Water
leakage was not seen even after 1800 min. Comparative Water leakage
occurred after 1400 min. Example 1 As is clear from Table 1, with the

polishing pad of the first invention adopted, a slurry leakage from
_ hetween.a pnlichm mmnn and-a ||r1hf fmncm.fhnn ronlnn was-srevented
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 As is clear from Table 1, with the polishing pad of the first
invention adopted, a slurry leakage from between a polishing region and
a light-transmitting region was prevented for a long time.
(Second Invention)
(Fabrication of Light-transmitting region)

Mixed together were 128 parts by weight of polesterpolyol
synthesized by adipic acid, hexanediol and ethylene glycbl (number
average molecular weight of 2400}, 30 parts by wt of 1,4-butanediol and
a temperature of the mixture was controlled at 70°C. Added into the
mixture was 100 parts by wt of 4,4’-diphenylmethane diisocyanate a
temperature of which was controlled at 70°C in advance, followed by
agitation for about 1 min. The mixed liquid was cast in a vessel kept at
100°C and postcured at 100°C for 8 hr to produce a polyurethane resin.
The produced polyurethane resin was used to fabricate a
light-transmitting region (with a size of 56 mm in length and 20 mm in
width and with a thickness of 1.25 mm) with injection molding. An
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Chemical Corporation, with an NCO concentration of 2.22 meq/g) and 3
parts by wt of a silicone-based nonionic surfactant (SH 192, manufactured
by Dow Corning Toray Silicone Co., Ltd.) and a 10 temperature of the
mixture was controlled at 80C. The mixture was vigorously agitated at a
rotation number of 900 rpm for about 4 min with agitation blades so that
bubbles were incorporated into the reaction system. Added into the
AskeahtodsysteD whse fadutschyart B4 raetiiroehistegibloreasil )

degf ARACUAMINE MT, manufactured 15 by IHARA CHEMICAL

NDUSTRY CO., LTD.) melted at 120C in advance. Thereafter, the
(Fabrcrdicsy sbRohabspaasgirRly agitated for about 1 min and the
Fabi¢astion sBkyiatpleag cast into a pan type open mold. When the reaction

solutipn fluidity, it w. ut into.an ove d.postcured at 110C for 6
hr tokgﬁé%zgg E%I‘(i/lurré Caar?eﬁrggiﬁs og%e?(:) %fg(c?kp%ﬁ% p&fy‘ﬂvrge%}ane resin

polystireibererhpEapelywmer { haiereaw Liype Sliceppvdagitedelbl/niroyal
Chdmikanddrshriatpiiin-aRewretionsnesnteainahee tremdhe shegh 3

buffed t determined thick ith i ine
e R AR RS TN RtRr S Bk Bront with an
mangfastaares tickiewsGestitishlarshesiliviernecSoof btd7) mnd. The
temp) éf?%@gf%hﬁe)ﬁﬂ%ﬁﬂ‘é”@m armzalc_ﬂié@ ! ?r’?ﬂ%t%g]ﬁ&%spe was
. lameter C nad recessing was 1ed on.a sur eo e disc .
viEaHS AL AT AR R b SD RBC ALY B
witleagitatiion dadas godvest dachhidth wevidtinobo@sratedhintta tepth of

reaCHR PR RART a GinovE RIRY Gld RSB I8 %@)‘é%dﬁﬁnﬁa(?tg(?%b@t of
4 4,t_ack apfé anigg_c ured by Sekisui Chemicdl Co.. L.td.) was adhered onto
d Il;%’ﬂﬁ 0

Coanime SHARATUAMINESMT caameHagtHted

by THARAGHARMINEAANDAISAIRY @GO A [A Sz michtchmtx] 20hEnixfor
tingly inser b 1 : _
adviHOR TR OREE R0 P B BR PUATI R del) agitated for
aboydiibHmiragenthgkerctinmse Mie Was Fasicdntaa e JiHe open
moldolisWig:region Feadtplaysisalprpeties Giddiayeiagedwbbie diamateowin

N e A R TOU S S S

blogihd dSemgymethassiressnMpam Pleslcares slisapwigh a band saw
type slicer (manufactured by Fecken-Kirfel) to obtain a polyurethane

resin foam sheet. Then, the sheet was surface buffed to a
predetermined thickness with a buffing machine {manufactured by
AMITEC Corporation) to thereby obtain a sheet with an adjusted
thickness precision (a sheet thickness of 1.27 mm). The buff-treated
sheet was punched to form a disc with a predetermined diameter (61
cm) and recessing was applied on a surface of the disc using a recessing
machine (manufactured by TohoKoki Co., Ltd.} to form concentric
circular grooves each with a width of 0.25 mm and a depth of 0.40 mm
at a groove pitch of 1.50 mm. A double sided tape (a double tack tape,
manufactured by Sekisui Chemical Co., Ltd.) was adhered onto a
surface on the other side of the sheet from the recessing surface with a
laminator and thereafter, an aperture A {a size of 60 mm x 24 mm) for
fittingly inserting a light-transmitting region was punched at a
predetermined position in the recessed sheet to thereby fabricate a
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A polishing region attached with a double sided tape is fabricated by
means of a similar method to that in Fabrication Example 1 with the
exception that a size of an aperture A was set to 56 mm x 20 10 mm.
(Manufacture of Polishing Pad) Example 1 A cushion layer made of a
corona-treated polyethylene foam (TORAYPEF with a thickness of 0.8
mm, manufactured by TORAY 15 INDUSTRIES, INC.) and a surface of

poh\.‘;fﬂi?ngvré 1Bﬂﬁ§&&a§e%ﬁaﬁ£ﬁda0&%%f Q3dute itivm@@ee&\reﬂér&ace
of a polishing region attached with a double sided ta ﬁed n "
pohr@&bﬂ&diﬁ%@é&%ﬁreﬁymﬁaﬂaﬂﬁﬁar&s &P@HS{J%% 3?&150% SperRster
of 4&Iaarie@htmeﬁitageaufﬁjmﬁﬂsﬁ@,nday&sl@rermmm&mybpﬁvéé degrees,
a cRY; IS 95 3”&3‘0/& 2,50 %@e&r%&%@%ﬁém@gwmw 0%

punchedin order to’ fittingly insert a light-transmitting region to
anciﬁbﬁ?@?% h fabricated light-transmitting region
Fabarﬁ&ﬁi@ﬂg&mﬁqmdﬁnto the aperture A (annular groove width of 2 mm).

Thergaisy  lle0ns: SEURIAORQ, RN asied QX{Q@%%Q'ME Co.

Ltd.) was cast | annu ar groove soastobeh 1 mm
fabagaredﬂayﬁam@ qé@.cﬁmuh%rcm% PR Gese 4o HrRPBISAHTA B vrample

1 wig e Beebigieasticamemizerdf deighestirmm wakareﬁskéimmﬁnesﬁo
A of 27 degrees or an Asker hardness D of 4 degrees) and to

rhanufacture a polishing pad. Example 2 30 A polishing pad was
(Mavanissétire @by alisdnasfBaglinilar method to that in Example 1 with the
Exaxgietipn that in Example 1, a urethane-based sealant (S-700M,

manyfactured by CEMEDI 0., Lid. W s ado ted
S|I|coll$1 %‘égél ﬁﬁl%esker%ar ne%sC rQ; %’1e Wa%er % rﬁgaoé‘éqaastlc
(TOMB&Emghzadtj@x@esqm kfr B8 rramn @ewﬁﬂ?t&e

INCRSTRIES ﬁﬁ@lﬁ@%%@%&ewwm @@maqbasﬁmmred
method to that in Example bwrth the e %n tha in.Example. 1, an

ontg) A PTCSSYLS.SEBSILHAY S?B’ﬁr? S0k %ﬂ%y EBINE co.,
attddthsd m@wmbiew@mmnmmumﬁmgaﬁmmﬁgmw 1

Wlt%qhﬁdﬂé(ﬁ{?ﬁg&f}' PeFIRab)e JslisINSARAT PR IPACAmESABKSa surface
of th%rc?lessﬁslon layer. The cushion layer was punched so as to form a

hole with a size of 50 mm x 14 mm within a hole punched in order to
fittingly insert a light-transmitting region to thereby form an aperture B.
Then, a fabricated light-transmitting region was fittingly inserted into
the aperture A (annular groove width of 2 mm). Thereafter, a silicone
sealant (8060, manufactured by CEMEDINE Co., Ltd.) was cast into the
annular groove so as to be higher by 1 mm above the polishing region
and cured in that state to thereby form a water non-permeable elastic
member (a height of 1 mm and an Asker hardness A of 27 degrees or an
Asker hardness D of 4 degrees) and to manufacture a polishing pad.
Example 2

A polishing pad was manufactured by means of a similar method
to that in Example 1 with the exception that in Example 1, a
urethane-based sealant (S-700M, manufactured by CEMEDINE Co.,
Ltd.) was adopted instead of the silicon sealant. An Asker hardness A
of the water non-permeable elastic member was 32 degrees (Asker
hardness D of 7 degrees).
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of 15 degrees). Example 4 A polishing pad was manufactured by means
of a similar method 10 to that in Example 1 with the exception that in
Example 1, a urethane-based sealing agent described below instead of
the silicon sealant. An Asker hardness A of the water non-permeable
elastic member was 55 degrees (Asker hardness D of 14 degrees). The
urethane-based sealing agent was prepared in a way such 15 that an
Exasngjarfate prepolymer (L100, manufactured by Uniroyal Chemical

Corp r

4.4 5% ﬁ%&%y o&%ﬂgﬁ’gé%%g ?/.‘[I{r?]fat%ta%]rg i‘UbrX |ﬂ%ﬂﬁ)fcon§r5ﬁl §a method
to thegdnExamplg dgeithvehe rﬁﬁé@?é@théh&%@lﬂxammﬂ@o@ard&suc
epogipiissdrnadiiosiywiBM D0 | M A0 ExarRig %ﬁ @mz@mw @@S Ltd.)

Wa@&gé'&iﬁ% %%3 Og( ans ﬁf a S|m|Iar etthodéxﬁ% Ie 1 FL@%

exception t atin ampsfe p 5% curabl
Waﬁﬁgt@aamcm@@mblm@%@mamw%mﬂedmmws D
of 1y degg@atin with 25 ultraviolet. An Asker hardness A of the water

non-pe meable elastic member was 70 degrees (Asker hardness D of 26

agg&ees) One hundred parts by wt of urethane acrylate (Actilane 290,

manéfaalidting prERES cHEMfarLScdhy anddrsadfty sinmilar method

to th@mm‘lcmﬁﬁggl@lawﬁﬁetﬁ@%@ pac e wi'naalapsayy gixer 30

mFegganuf ctur THINKY Corporation) arotatlon number of 800 rpm

@%B@Iﬂ%e B}Q‘t"eé‘?@ gkt silicon
Seamhpammmﬁﬁmﬂsbmmﬂaﬁf&i% mm&mmweejtﬂy plaatizof a

meﬁiﬁ@?%ﬁ@tﬁgdd%%@ nAEPRe LNt dhs S¥ch ‘E’t&) % 0 water

non-permeable 35 e astlc member was prowded ina nnu r groove. 75
Compafative K SR %%&6%3&%‘3 i@y such

thabeﬂmwwmmdé’wﬁ%&me anthielnes of &8P niroyal
Chéﬁﬁ%ﬁ@@gfﬁg%ggf@gnémggggIg@;,dl\&%hand a surface of which

was buffed was ad 5 onto a pressure sensitive adhesive surface of a
44 poltiRgreGibH it ined infiraydBue e tHagirktidaRhaantrolled at
100Pabasadionfixgnpier? were mixed so that a molar ratio of isocyanate -

group/amino group was 1.05/1.0).
Example 5

A polishing pad was manufactured by means of a similar method
to that in Example 1 with the exception that in Example 1, a
photocurable resin composition was used instead of the silicone sealant
and the resin composition was photocured by irradiation with -
ultraviolet. An Asker hardness A of the water non-permeable elastic
member was 70 degrees (Asker hardness D of 26 degrees).

One hundred parts by wt of urethane acrylate (Actilane 290,
manufactured by AKCROS CHEMICALS CO.) and 1 part by wt of
benzyldimethyl ketal were agitated and mixed with a planetary mixer
(manufactured by THINKY Corporation) at a rotation number of 800
rpm for about 3 min to obtain a liquid photocurable resin composition.
Comparative Example 1

A polishing pad was manufactured by means of a similar method
to that in Example 1 with the exception that no water non-permeable
elastic member was provided in an annular groove.
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with a laminator. Then, a double sided tape was adhered onto a surface
of the cushion layer. The cushion layer was punched so as to form a hole
with a size of 50 mm x 14 mm within a hole punched in 10 order to fittingly
insert a light-transmitting region in a polishing region to thereby form an
aperture B. Then a fabricated light-transmitting region was fittingly
inserted into the aperture A to manufacture a polishing pad. Note that
Coﬁipgeg;ﬁeéimgfﬁwﬂting region and the aperture A were the same size
as egch other W clearan es 15 hetween th |sh regiop and
the Ilgh(f]'%rans %Xg regloc(’r:1{e &ls‘rfinﬁg?g ve\/\f'—fxamrg?e8 PR {ﬁ% |Ir?g ga%as
(TORAYIHES R Ehby raakaesa efnflid math éaaﬁ@uf@@m@xbbﬁp [BARANK the
INDESSERIIShat o, Fxam raesh:@aééeétﬁaaﬁzeﬁsaﬂéeﬂﬂﬂw@% drEcERay

below mstead of the SI|ICO 0 sealant n As¥er ha{ r}iass D of.the water
onig a ressiine ihesive s region
A BSteahI8E as er was egree € urethan&-based

attaglatidgrdtort mglpl@@aﬂe?dim@wéy@ucatmhmﬁ rotization dispanpier

witﬂ—ﬁaﬁiﬁiﬁﬁﬁfﬁcwﬁ%@’ Hra@aghe%%a% KRaratiomeseatofied at 80C
nd 25 RACUAMINE

I I
surfaie. i B A G A AL TEOSIRE GBS B 5 e e
formze @ ok avittriagiagenf W@rmmxed dotimt witloharaduolofaarisboghmate

f
°"dgf°*$fﬁ“h§ pag%%gd%%%}%/ ufact feueg ben %KW%E dﬁfﬁ?ﬁﬁ’%ﬁ%%ﬁ"
hE S PALER ol CHTT: SR G G it

: regmmﬁmmsamzammammwmmly

pm&%{méﬁr 3Qypie and tharealtene ~‘%P§?1%’ﬁﬂ@ﬂr§%§e§ﬂﬁg ugiedar

the InSerted portion of a light-transmitting region on the 35 rear surface

apesU s NN IS ER M SRS SHRCF8I6865n BN ARG RS REISES
betemrductedpulisHiefotleping artidrihdiighbleraribaritdresragionresults

Cor%)gfeg% 8{}1 8“ hing conditions were such that a silica slurry

ufact ed y Cabot Microelectronics Corporation) was added
as aﬁtam g Rodurag puRBNRC v Eetb R dReanssp sRirifag method

" to thelishinBleadslt 3bavittmbciartaivivaurhberiaf B:polighiad ptaten was

ure%gzgﬂrgggge@tsaggﬂr?é@ggﬁg h%scqjl%re\g%sé wﬁﬁsyg&f of the silicon
sealant. An Asker hardness D of the water non-permeable elastic
member was 75 degrees.

The urethane-based sealing agent was prepared in a way such
that an isocyanate prepolymer (L325, manufactured by Uniroyal
Chemical Corporation) controlled at 80°C and
4,4’-methylenebis(o-chloroaniline) (HARACUAMINE MT, manufactured
by IHARA CHEMICAL INDUSTRY CO., LTD.} controlied at 120°C as a
curing agent were mixed so that a molar ratio of an isocyanate
group/an amino group was 1.05/1.0}.

(Evaluation of Water Leakage)

A polishing apparatus SPP600S (manufactured by Okamoto
Machine Tool Works, Ltd.) and a fabricated polishing pad were used to
conduct evaluation of water leakage. An 8 inch dummy wafer was
éontinuously polished for 30 min and thereafter, visual observation was
conducted on the inserted portion of a light-transmitting region on the
rear surface side of the polishing pad and evaluation of water leakage
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polishing was conducted while a surface of a polishing pad was dressed
with a#100 dresser. Conditions for dressing were such that a dressing
load 80 g/cm2 and a rotation number of the dresser was 35 rpm. 10 0: no
slurry leakage at the inserted portion is recognized Xx: slurry leakage at
the inserted portion is recognized (Deformation Evaluation of '
Light-transmitting region) A wafer was polished by means of a similar _
Wamemdmthdmttmetseribﬂdwhmg&:ﬁtw’ﬁafternaﬂéﬂiﬁbrt]mrﬁm'&&%éegl%bvn
Nasy e ef Dl luati he light-transmitting ..
T regioﬁ%@cﬁ%ﬁﬁgg’ I\?\iitf?%gg g(?ﬁ%?g@%%%‘%#h%%%esz% eEl?éaa!{:rg silica

slugpy i Sbeu fearHa Svaad ier. Gehe tHdicnas inetonipo Cantornatipo) was
addecdss&a@mmmémgmﬂt'ﬁﬂ'@?bﬁmﬁi@iﬂr!%]ﬂ@miﬁ%?ﬁs'l%@o

f - chr lishi ; dressing scratches generated on q. . .
I o o L RSl i lshing

PladeRerae SonRIRy ROFhRRkAking ragtoben shce wafbrmoas Bionpity. 25Wafer
poliEhiiteg2vE vataatiDncot & wahigtion éﬁr’ﬂé@i@'rdti@k g%ﬁgfgﬁ?&l@gﬁgg@@é%ed
O e T B kS0 B8 e 7P e iesing
loag BOgimpharsagetadigromumabieobipealidessa wage85 rpm.
O: novslerrepdblecsirstic hemheesmal |ﬁbﬁi%@§?§%§é@ﬁ2’éggg\i’§2;gthe
< 450 0k o0 FRNSIUNG fegonIp en anpulargroqve

(Deformation Evaluation of Light-transmitting region)

A wafer was polished by means of a similar method to that as
described above. Thereafter, a light-transmitting region was observed
and deformation evaluation of the light-transmitting region was
conducted with the following criteria. In Table 2, there are shown
results of the evaluation. Note that with more of non-uniformity of
dressing scratches in generation, a Iight—traﬁsmi'tting region is easier to
be deformed during polishing.

O: dressing scratches generated on a light-transmitting region surface
with uniformity

X: dressing scratches generated on a light-transmitting region surface
with non-uniformity

[Table 2]
Evaluation of | Evaluation of
water leakage | deformation
Example 1 0 o
Example 2 o O
Example 3 0] o
Example 4 O o]
Example 5 o (0]
Comparative
Example 1 X o
Comparative
Example 2 X X
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5 region and the light-transmitting region, a strain and a dimensional
change generated in the light-transmitting region and the inserted portion
thereof can be absorbed. Besides, since the water non-permeable elastic
member can perfectly seal the contact portions between the polishing
region, the light-transmitting region and the 10 cushion layer, slurry
leakage can be effectively prevented from occurring. (Third Invention)
déapuigation- of ngie)t -transmitting r&gmn) ixed together were 128 parts
Byayveiglit of polesterpolyol [15 synthesized by adipic acid, hexanediol and
ethylene glycol (number average molecular weight of 2400), 30 parts by
wt of 1,4-butanediol and a temperature of the mixture was controlled at

70C. ASdsociaarieomikaRierastoDTRAd Mg/ Beder - BRAaRImeRile

eldligocyaialees éﬁﬁ@@@ﬁih@@f@ﬁﬂﬁﬁ;Wﬁ&ﬁ%tﬁdlﬁhﬁﬁg(ﬁgfd}ﬂ@ﬁmﬁ
ollowed b itation for about 1 m| The mix UId was cas
Ioqwed by 20,20 ey

hgvessear]ﬁe OEERRA | pos cured' (?5?8 o%?gduce thShmg
rewwﬁaﬂ@ rligint-traa prodtices iﬁgwmtﬁaﬁ'@‘@@mﬁ%@ shsgesional
ch@ﬁ@é%@r@ez‘&'@d“‘ﬁlﬂ%Hétlifg%feﬁ*ﬁﬁémﬂﬂtmgzﬁgf&@s"&i@fﬂi@ lengttend -
% m??k |n idth a{i %:;[h athi kn s af 1.25 mm%wllc}hl ectlon molding. ’
PORHD RSN 3 S‘Pﬁ% bri a‘?ggiﬁgﬁ“\t%ﬁ eglon was 59
nomaega@ag.e@:ldbrmcnlembhm gasgimnfanidydsiead theegendaciepsstions
beﬂ@é%ﬂ%@%&ilgﬁiﬁ‘gof %ﬂ!ﬁetf‘ﬁé M%@ﬁh@%@%&nﬁz&e
a,nufa{ctured ¥§n|roy OChe |callti:or oration, with ar&b
Sttt P A e A ISTEBtE
ocoumigng. surfactant (SH 192, manufactured by Dow Coming Toray

(’ﬁﬂ?&ﬁ%&%&&ﬂ? and a temperature of the mixture was controlled at
C. The mixture was 78 vigorously agitated at a rotation number of 900

F‘i’ﬁﬁ‘f@ﬁ%ﬂ? Jight-(rrnsmeteeds o that bubbles were
incorpdiixied toigetier eantioh 3§spemt sAbgeddigh thef pelettarpoitemh

4.4 (9:5h
SRR LT s e e oo (e

avexsse Tee) %@h%ﬁ*ﬁ?ﬁﬁc%%@\%&@ mé‘fféa‘ﬂsrwt%e réa%r*aﬂf@ﬁ?é%w 'and
a twasmantinteusithgimdddee was controlled at 70°C. Added into the

mixture was 100 parts by wt of 4,4’-diphenylmethane diisocyanate a

temperature of which was controlled at 70°C in advance, followed by
agitation for about 1 min. The mixed liquid was cast in a vessel kept at
100°C and postcured at 100°C for 8 hr to produce a polyurethane resin.
The produced polyurethane resin was used to fabricate a
light-transmitting region (with a size of 56.5 mm in length and 19.5 mm
in width and with a thickness of 1.25 mm) with injection molding. An
Asker hardness D of the fabricated light-transmitting region was 59
degrees.

(Fabrication of Polishing region)

Mixed into a reaction vessel were 100 parts by wt of
polyether-based prepolymer (Adiprene L-325, manufactured by Uniroyal
Chemical Corporation, with an NCO concentration of 2.22 meq/g} and 3
parts by wt of a silicone-based nonionic surfactant (SH192,
manufactured by Dow Coming Toray Silicone Co., Ltd.) and a
ternperaturé of the mixture was controlled at 80°C. The mixture was
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about 1 min and the reaction solution was cast into a pan type open mold.
When the reaction solution lost fluidity, it was put into an oven and
postcured at 110C for 6 hr to obtain a polyurethane resin foam 10 block.
The polyurethane resin foam block was sliced with a band saw type slicer
(manufactured by Fecken-Kirfel) to obtain a polyurethane resin foam
sheet. Then, the sheet was surface buffed to a predetermined thickness

vigeities hutigigated kine (méatitacturech byr AN TETGospe iom e haiphy
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t dt regfte erture aS|ze of
mefSEesa g e G RS R et e
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lishing re ertle of an average bubble
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resyadpsss, sheetnprébubilithof ﬂf@iﬁ& *afaampuéegorbuféodslty aercentage
pre@fetﬁél@ﬁfaﬁ&aﬂﬁaﬁemm@uwfﬁh@ﬁl%@ne(%ﬁaﬂfaﬁ%fﬁéd by

Pad h I f a_corona-treated
Qe R
th 1@@3@3@@5@@1@@%@33&@%%&&’& mcmam a'Bhddnefbivdziedd

shedesTBhanarRe il AoNiGARIEes I SaRRIEAdICaIMR RITRGR P
@é)*aé shin on attached wijth adoube tape. Then, a

gaﬁ'}?éir@a’ 154 FageStiiae EL%HSW iR, Wi@%@sﬁmssmg
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at a groove pitch of 1.50 mm. A double sided tape a double tack tape,

manufactured by Sekisui Chemical Co., Ltd.) was adhered onto a
surface on the other side of the sheet from the recessing surface with a
laminator and thereafter, an aperture A (a size of 57 mm x 20 mm) for
fittingly inserting a light-transmitting region was punched at a
predetermined position in the recessed sheet to thereby fabricate a
polishing region attached with a double sided tape. The fabricated
polishing region had physical properties of an average bubble diameter
of 45 um, a specific gravity of 0.86, an Asker hardness D of 53 degrees,
a compressibility of 1.0%, a compression recovery percentage of 65.0%
and a storage modulus of 275 MPa).
(Manufacture of Polishing Pad)

Example 1

A cushion layer made of a corona-treated polyethylene foam
(TORAYPEF with a thickness of 0.8 mm, manufactured by TORAY
INDUSTRIES, INC.) and a surface of which was buffed was adhered
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region was fittingly inserted into the aperture A. Thereafter, by coating
and curing a silicon sealant (8060, manufactured by CEMEDINE Co.,
Ltd.) over a contact portion between the rear surface of the 10
light-transmitting region and the section of the aperture B, an annular
water non-permeable elastic member (a contact width of 2 mm and an
Asker hardness A of 27 degrees) was formed to thereby manufacture a
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exception that in Exam gﬁe 1,a30 urethane based sealing agent (S-700M,

wale ReRBFEIs eled ffEmemhag fprantast widdhesrdaanipad an
AskealhatdireAske o @ dndsgrée of theswatenedntpainreable rlasticfacture a
polgé?{ﬂ?g was 32 degrees. Example 4 A polishing pad was manufactured
y me I‘PS of a similar method 35 to that in Example 1 with the exception
Exgianle Bample 1, an 80 epoxy-modified silicone elastic adhesive
(EP-QD}holishisfacivuedviys GRAMTRANEuCR]. bidheas sisddiasieidohibehod

o PR PR OOl ISR B RRUENE i
urekRAnEE Wgwggm‘am mstead of the silicone
sealant. An Asker hardness A of the water non-permeable elastic
member was 75 degrees.

The urethane-based sealing agent was prepared in a way such
that an isocyanate prepolymer (Corconate 4076, manufactured by
NIPPON POLYURETHANE INDUSTRY CO., LTD.) controlled at 80°C and
4,4’-methylenebis(o-chloroaniline) ((HARACUAMINE MT, manufactured
by IHARA CHEMICAL INDUSTRY CO., LTD.) controlled at 120°C as a
curing agent were mixed so that a molar ratio of an isocyanate
group/an amino group was 1.05/1.0).

Example 3

A polishing pad was manufactured by means of a similar method
to that in Example 1 with the exception that in Example 1, a
urethane-based sealing agent (S-700M, manufactured by CEMEDINE
Co., Ltd.) was used instead of the silicon sealant. An Asker hardness A
of the water non-permeable elastic member was 32 degrees.

Example 4

A polishing pad was manufactured by means of a similar method

to that in Example 1 with the exception that in Example 1, an
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to that in Example 1 with the exception that in Example 1, the following
urethane-based sealing agent was employed instead of the silicone
sealant. An Asker hardness A of the water non-permeable elastic 10
member was 95 degrees. The urethane-based sealing agent was
prepared in a way such that an isocyanate prepolymer (Coronate 4096,
manufactured by NIPPON POLYURETHANE INDUSTRY CO., LTD.)

epeaptroket feadedliand eledistathydinefis¢co@Ropoaniinehufactured by
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Askgrhardneis 406 Sawrss BeR ol R igravpaaer vos 77
degdr8gsComparative Example 1 A polishing pad was manufactured by

R&@?&QE&E@;&H@% rinethod 20 to that in Example 1 with the exception that
no water non-permeable elastic member was provided. (Evaluation of
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"Pm. R S RHER S GUAAGAL G INSRISERAURY 1885090 i milar method
to that in Example 1 with the exception that no water non-permeable
elastic member was provided.

(Evaluation of Water Leakage)

A polishing apparatus SPP600S (manufactured by Okamoto
Machine Tool Works, Ltd.) and a fabricated polishing pad were used to
conduct evaluation of water leakage. An 8 inch dummy wafer was
continuously polished for 30 min and thereafter, visual observation was
conducted on the inserted portion of a light-transmitting region on the
rear surface side of the polishing pad and evaluation of water leakage
was conducted with the following criteria. The above operation was
repeated till a polishing time reaches 420 min in total and water leakage
was evaluated by a similar method to that as described above. In Table .
3, there are shown results of the evaluation. Polishing conditions were
such that a silica slurry (8812, manufactured by Cabot Microelectronics
Corporation} was added as an alkaline slurry during polishing at a flow
rate of 150 ml/min, a polishing load of 350 g/cm?, a rotation number of
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As is clear from Table 3, by providing an annular water

non-permeable elastic member covering a contact portion over a contact

portion between the rear surface of a light-transmitting region and the
section of an aperture B, slurry leakage can be effectively prevented.
[Fourth Invention)]

Fabrication Example 1
(Fabrication of Polishing Region)

Mixed together in a fluororesin-coated reaction vessel were 100
parts by wt of a filtered polyether-based prepolymer (Adiprene L-325,
manufactured by Uniroyal Chemical Corporation, with an NCO
concentration of 2.22 meq/g) and 3 parts by wt of a filtered
silicone-based nonionic surfactant (SH192, manufactured by Dow
Corning Toray Silicone Co., Ltd.) and a temperature of the mixture was
controlled at 80°C. The mixture was vigorously agitated for about 4
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advance. Thereatfter, the reaction solution was continuously agitated for
about 1 min and cast into a fluororesin-coated pan type open mold. When
the reaction solution lost fluidity, it was put into an oven and postcured at
110C for 6 hr to obtain a polyurethane resin foam block. 10 The
polyurethane resin foam block was sliced with a band saw type slicer
(manufactured by Fecken-Kirfel) to obtain a polyurethane resin foam
migtelea Thtatitie shsebamelsYticmbofeitho fupreimeimiceatadicgitaton
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¢ adhered onto Eosgrfa of a 5 cushj on g;} yer, Thereafter the cushion layer
a %vggcfﬁﬁ%ﬁe mm. A e sided tape (a dou Ee tack tape,

manufactured by Sekisui Chemical Co., Ltd.) was adhered onto a
surface on the other side of the sheet from the recessing surface using a
laminator and thereafter, an aperture (a thickness of 1.27 mm and a
size of 57.5 mm x 19.5 mm) for fittingly inserting a light-transmitting
region was punched at a predetermined position on the recessed sheet
to thereby fabricate a polishing region attached with a double sided tape.
The fabricated polishing region had physical properties of an average
bubble diameter of 45 pm, a specific gravity of 0.86, an Asker hardness
D of 33 degrees, an Asker hardness A of 95 degrees, a compressibility of-
1.0%, a compression recovery percentage of 65% and a storage modulus
of 275 MPa).
Example 1
(Manufacture of Polishing Pad)

A cushion layer made of a corona-treated polyethylene foam
(TORAYPEF with a thickness of 0.8 mm, manufactured by TORAY
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form a hole with a size of 51 mm x 13 mm within a hole punched in order
to fittingly insert a light-transmitting region in the polishing region.
Thereatfter, a flexographic plate NS (manufactured by TOYOBO 10 CO.,
LTD.) made from acrylonitrile butadiene rubber and polybutadiene rubber
was perfectly exposed to ultraviolet with a UV exposure device was used
as the light-transmitting region (with a size of 57 mm in length and 19 mm
INDUSIMRIBS] YW p diridkaessidhde?bimrhich wampraffeilikn ofdibered
ight- [tti ' 9 ness 61
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Comparative Example 1
(Manufacture of Polishing Pad)

A polyurethane resin non-foam sheet was obtained by means of
a similar method to that in Manufacture Example 1 with the exception
that the silicone-based nonionic surfactant was not used and no bubble
was incorporated in a reaction system. A light-transmitting region
(with a size of 57 mm in length and 19 mm in width, and with a
thickness of 1.25 mm) was obtained by cutting the polyurethane resin
sheet. A compressibility of the light-transmitting region was 0.5% and
an Asker hardness A was 95 degrees. The light-transmitting region
was fittingly inserted into the hole for insertion to thereby manufacture
a polishing pad. Light transmittance were 21.2% at a wavelength of
400 nm, 64.4% at a wavelength of 500 nm, 73.5% at a wavelength of
600 nm and 76.8% at a wavelength of 700 nm.

(Evaluation of Polishing Characteristic)

A polishing apparatus SPP600S (manufactured by Okamoto
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off by about 0.5 gm. Measurement of a film thickness of an oxide film was

conducted with a interference film thickness measuring instrument

(manufactured by Otsuka Electronics Co., Ltd.). As a polishing condition,

a silica slurry (SS 12, manufactured by Cabot 10 Microelectronics

Corporation) as a polishing slurry was added at a flow rate of 150 ml/min

during polishing. Other polishing conditions were set such that a polishing
Mafdaic ov Ao 8bWgidas? Iadotativh admimccated pmikkinagglated wase3tispd to

evaPidd WBIRHARIOR HHBRG, ¥AS30 IR M P IBne UIIBY WASresults

calcu ated from measured film 15 thickness values at 25 points arbitrarily

of e AUMRHPoH O R HRIHE TEC RAWRG foRtuR RisRasrdesriide in®
polinhilagereluitotintyavabzdcshates dtugher tinferinitybich waf® suréiiéeon

waﬂ&ﬂ!ﬂ“&rﬂ{&f?@tﬂé/ﬁia} %Qlﬁ’é@}}ﬁ?tlwgh% sast&aiUﬁmw@ggnéﬂEd

thickness value)/( maX|mum fi ness value + minimum

off mrcﬁhe Vhio éﬁ}rm dierasmRd i imddisknesaaian oxide film
waqocm@mmhm&ﬁnarﬁmwm@(ﬁmq@lﬂhaghmgt}aﬁient

(maf{RtechitbyaR) @ ahileried oolaliog BAC HEIEUSSALD, ROIRDAN I

sllicon wafer orf which a ther m was

congitisiadfofibgasburo 45 1 éﬂiﬂiﬁbﬁﬁﬁ}‘éﬁﬁ@lﬁ&’ncﬁﬁ%a slurry
Mldz%nﬁ;mmnuf@@umwt@aﬁc&wm&ﬁrﬁ@@@ﬁpmﬁ%@é@m a flow

ry wa dded at,a flow rat 150 m n durin I|sh|
rat S e P HinlE Fondig e ere
set gpaglp; ta%tatmlmﬂ@a@ PERRRG @A@n%m@s@«ﬂm muambsnefe:
poligkatignoureberuas0hem. anttes W%F%t%oﬁw&@kgdvﬁﬁm

0.2p Qr mare in width on the Wafer as cou with a wafer surface

mspé{g?‘ ing é’gparat‘ﬁs m%% ‘gﬁ? E?glgén}n
thickgmte s vetaresard Qﬁommmbﬁframlyneaktmdm 35xEfeatostiong dhe
fon&k}ﬁ@%ﬁﬁﬁt&ctmé@%&%@ﬁé&@&ﬁ'9& Salat a2 value

thlcknF& ss,was co ucted in the fol W|n rocedure An 8 in silicon wafer

shogys }g]é‘ef'hgﬁ‘ﬁ SR fithas™¥ f‘?rerwas used for evaluation
In- p}@muelfmmmgd%hﬁe{(mam ﬁllm phiiskingspachdnavhinfidiitim
HlnSHERkANRTLNaE) Pasi RAIR e AidieR fe deabque mathedh Filiim

thickness value)} x 100
{(Measurement of Number of Scratches)

A polishing apparatus SPP600S {manufactured by Okamoto
Machine Tool Works, Ltd.) and a fabricated polishing pad were used to
polish an 8 in silicon wafer on which a thermal oxide film is formed to 1
um was polished off by about 0.5 pm. As a polishing condition, a silica
slurry (8512, manufactured by Cabot Microelectronics Corporation) as a
polishing slurry was added at a flow rate of 150 ml/min during
polishing. Other polishing conditions were set such that a polishing
load was 350 g/cm?, a rotation number of a pelishing platen was 35
rpm and a wafer rotation number was 30 rpm. After polishing, the
number of streaks with 0.2 pm or more in width on the wafer was
counted with a wafer surface inspecting apparatus (WM2500)
manufactured by TOPCON CORP. In Table 4, there are shown results
of the measurement.

(Evaluation of Thickness Detection)
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thickness measurement was conducted in several rimes with a
interference film thickness measuring instrument (manufactured by
Otsuka Electronics Co., Ltd.) at wavelengths in the wavelength region of
from 500 to 700 nm. Confirmation was conducted on calculated 10 results
of film thickness and on a state of a peak and a valley of interference
light, and evaluation was conducted on the film thickness detection with
the fabowpticeliitddtedtidalded ko aré sHblwn trasldires thas
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O: a film thickness is measured with good reproducibility

x: reproducibility is poor with insufficient detection precision
[Table 4]

Compressibility (%)

Polishing
region

Light-transmitting
region

Polishing
velocity

(A/min)

In-plane

| uniformity

(%)

Scratch
fnumberj

Evaluation of
thickness
detection

Example 1

1

2.5

2200

5.1

15

0

' Comparative
Example 1

1

0.5

2180

8.9
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compressibility of a light-transmitting region larger than that of a -

As is clear from Table 4 that by employing a polishing pad with a

polishing region, a protrusion of the light-transmitting region from a

polishing pad surface during polishing can be prevented from occurring,

25  which makes it possible to suppress deterioration in polishing

characteristics (in-plane uniformity and the like) and generation of

scratches on a wafer.
[Fifth Invention]
Example 1

30  (Fabrication of Light-transmitting region)
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mixture was controlled at 70C. Added into the mixture was 100 parts by
wt of 4,4'-diphenylmethane diisocyanate controlled at 70C in advance and
thus obtained mixture was agitated for about 1 min with a
fluororesin-coated agitation blades. The agitated mixture was kept at 10
100C and cast into a chrome plated mold and postcured at 100C for 8 hr
to thereby produce polyurethane. The produced polyurethane was used
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reaction solution lost 35 fl id? it was put into an oven with a nichrome
€

confack Xy i CRRighare a0 %}fra{f Thamber and postcured at 110C for
(FabmiaatiberelfyHolishteg gddgicethane foam block. In all the steps thus far,

Procyediph 0f {FRICANAN YOI SANAUCIRAUR/PE ARRIANCSS: Plvere 3000

apparatuses with fluororesin-coated or chrome_plated surfaces in direct
party A hithROveiRaharabisrpplgmer (Adiprene L-325,

manufactured by Uniroyal Chemical Corporation, with an isocyanate
concentration of 2.22 meq/g) and 90 parts by wt of a silicone-based
nonionic surfactant (SH192, manufactured by Dow Corning Toray
Silicone Co., Ltd.), then, the weighed components was mixed in a
fluororesin-coated polymerization vessel and a temperature thereof is
controlled at 80°C. Thus obtained mixture was vigorously agitated at a
number of rotation of 900 rpm for about 4 min with a flucroresin-coated
agitation blades so that bubbles were incorporated into the reaction
system. Then, weighted with a fluororesin-coated weighing vessel and
added into the polymerization vessel was 780 parts by wt of
4,4’-methylenebis(o-chloroaniline) ({HARACUAMINE MT, manufactured
by IHARA CHEMICAL INDUSTRY CO., LTD.) melted at 120°C in
advance. After about 4 min of agitation, the reaction solution was
cast in a fluororesin-coated mold. When the reaction solution lost
fluidity, it was put into an oven with a nichrome heating wire section in
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After a rotary blade of a band saw type slicer was grounded and washed
with a ultrapure water (resistivity of 12 MCI-cm or higher), the produced
polyurethane foam block was sliced with the band saw type slicer to
thereby obtain a polyurethane foam sheet. Then, a buffing 10 machine
with a polishing belt on which silicon carbide powder as abrasive grains is
provided (manufactured by RIKEN CORUNDUM CO. LTD.) was used and
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abrg$ae Hr AN I AR (m@ EE e (VT mﬁ/&%ad)
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pregisiaQsurd e R éré’dﬁ@ weodviEeeng dseatkepbiianthickasisn of
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red nto a surface of.the cushion la cushion
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grogrmipitchor! JuRbhetimnasder Braave fantbroh Qigtt-mmsHrtageessesd
on ThedioRigatad-debssiapsmisiirgmegion was fittingly inserted into the
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Chemical Co., Ltd.}) was adhered onto a surface on the other side of the
sheet from a recessed surface thereof with a laminator and thereafter,
an aperture (with a size of 57 mm x 20 mm) for fittingly inserting a
light-transmitting region at a predetermined position on the recessed
sheet was punched to thereby fabricate a polishing region attached with
a double sided tape. The fabricated polishing region had physical
properties of an average bubble diameter of 45 um, a specific gravity of
0.86, an Asker hardness D of 53 degrees.

(Manufacture of Polishing Pad)

A cushion layer made of a corona-treated polyethylene foam
(TORAYPEF with a thickness of 0.8 mm, manufactured by TORAY
INDUSTRIES, INC.) and a surface of which was buffed was adhered
onto a pressure sensitive adhesive surface of a fabricated polishing
region attached with a double sided tape with a laminator. Then a
double sided tape was adhered onto a surface of the cushion layer.
The cushion layer was punched so as to form a hole with a size of 51
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A polishing pad was manufactured by means of a similar method to that
in Example 1 with the exception that, in Example 1, a mold having a
non-chrome plated surface therein was employed while fabrication of a
light-transmitting region. 10 (Measurement of Concentration of Contained
Metals) A fabricated polyurethane foam for a polishing region and a
fabricated polyurethane for a light-transmitting region were carbonized
mmgand dshied (G0N sntl the rpaitetheebiduesdesreodistnhest inteck24N
hghm@g&fﬂﬁ%ﬁg%@aﬁon t?ﬁ@ﬁf%bya%e%ﬂi@wd&a%@fﬂwig 2didn

iqujd was measured by means of ICP emission spectroscopl

Wasifaq gt e ds HoapeiiiadpsyerIcRRpufacture a
poliSINRPPRATION). In Table 5, there are shown results of measurement.
Co emen ipsign beams for ICP emission spectroscopic analysis

were: 259,940 nr for Fe, 231.604 nm for Ni, 324.754 nm for 20 Cu,
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(Evaluation of Oxide Film Wlthstand Voltage)

An n-type CZ Si wafer with a surface orientation of {100} and a
resistivity of 10 Qcm was polished on a manufactured polishing pad. A
polishing apparatus SPP600S (manufactured by Okamoto Machine Tool
Works, Ltd.) was employed. A polishing condition included addition of
a silica slurry as a slurry (88-12, manufactured by Cabot
Microelectronics Corporation) at a flow rate of 150 ml/min during
polishing. Other polishing conditions were such that a polishing load
was 350 g/cm?, a rotation number of a polishing platen was 35 rpm, a
wafer rotation number was 30 rpm. A polishing time was set to 2 min

The wafer after polishing was subjected to RCA cleaning and to
cleaning using a 5% dilute HF for removing a chemical oxide film
formed during the cleaning. Thereafter, the wafer was dry oxidized at
900°C for 2 hr. An oxide film thickness at this time was about 300A.
An Al electrode MOS capacitor was fabricated on the wafer and an
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A capacitor was determined good that a voltage applied to the oxide film
was 7.5 MV or high when a leakage current density of the oxide film was
1 A/lcm2. One hundred wafers were polished and a non-defected
percentage was obtained from a proportion of good 10 capacitors relative
to all capacitors in test. In Table 5, there are shown non-defected
percentages of the test pieces. [Table 5] Concentration of contained
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m or |less. 2. The polishing pad according to

a Gco cqcnt ation of Al of 1.
no%‘lgﬁ;ﬁei BACRTRERS] &HBiiBRGSregion and the
light-transmitting region is a polymer of at least one kind selected from
[Télgﬁegg?up c.onsisting of a polyolefip resin, a polyurethane resin, a
(meth)acrylic resin, a silicone resin, a fluororesin, a polyester resin, a
polyamid resin_a polyamideimide resin_and a.photosensitive resin. 3..A

method forl manufactufiseesdraidonchicton tiivied smtalsdirrrsteps of _
polishing aj surfacerefimssaigicegidsctor wafer usigataRENISHINGIRAdegion stld
according fo FOY PG, O t'&%p e rgi gﬂai 9 N T ca | za T Al (%)

Example 1 |0.26|0.08|0.45|0.08}1.15;0.25]0.05]0.04 |0.061.12 86

Comparative

Example 1 0.2710.07|0.4410.09 1,17 0.54 | 1.53 | 0.68 | 0.35}2.51 40

Asis clear from the results shown above, by polishing a wafer
using a polishing pad made of a polymer with a concentrations of
specific metals lower than respective corresponding threshold values,
metal contamination on a wafer after polishing was reduced, which
makes it possible to drastically improve a product yield of a
semiconductor device., |
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CLAIMS

1. A polishing pad having a poiishing region and a light-transmitting region,
wherein the polishing region and the light-transmitting region have a concentration of Fe
of 0.3 ppm or less, a concentration of Ni of 1.0 ppm or less, a concentration of copper of

0.5 ppm or less, a concentration of zinc of 0.1 ppm or less and a concentration of Al of
1.2 ppm or less.

2. The polishing pad according to claim 1, wherein a material of the polishing
region and the light-transmitting region is a polymer of at least one kind selected from
the group consisting of a polyolefin resin, a polyurethane resin, a (meth)acrylic resin, a
silicone resin, a fluororesin, a polyester resin, a polyamid resin, a polyamideimide resin
and a phofosensitive resin.

3. A method for manufacturing a semiconductor device comprising steps of
polishing a surface of a semiconductor wafer using a polishing pad according to any one
of the preceding claims.
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