10

15

20

25

30

35

SPECI FI CATI ON  POLI SHI NG PAD TECHNI CAL FI ELD 5 The
present invention relates to a polishing pad used in
pl anari zi ng an uneven surface of a wafer by chem ca
mechani cal polishing-(CMP) and in particular to a
pol i shing pad having a wi ndow for sensing a polished
state etc. by an optical neans, as well as a nmethod

of producing a sem c@pE@IFqcpgﬁv)Ne by the polishing

pad. 10 BACKGROUND A ?_ﬁ ion. of a sem conduct or
devi ce involves a st IJ% &%npnﬁj
el ectroconductive filmon the surface of a wafer to

Ak | ayer by photolithography, etching
TEéﬁMV\E ggof form ng an interlamnar 15 insulating
fi | Mlenptdeenti 1nvegt1bﬁ)tEIateStt© a palighdiy padv@ébdsiﬂ face

plaffBEifY anipdref boRERE A A vaTel Buticheisal Grpdiagtionl

- polishifng € MP) anddfr qrarhpuldleafaqbdmungrpe{ce taning/&avihdow

f d |t
for BERGRAR) Mool 406 e 10 BNSL LA A R
method ebpreducing asegrietmeductarcdetise bynihe?Polisitiogipad) v
techni ques of planarizing an uneven surface of a wafer

have becone inportant. As the nmethod of planarizing

'BA%GQQUNDS&RTace of a wafer, a CMP nethod is

wh whi
enprasbibaT ) SR ERNE AT EL D AL S Alfine
an qi@qiﬁrQhOngustwﬁd"ﬂm 08 thtqufabe leangaﬁad;o fiolmen amrr]]ﬁ'&;:gelayer
. {
by P"?’fb?‘ur S8y, PRI 80 2srl 1 PRk 68 el ™
insylpting flntas the @ﬁengdayen ats.,sand @) unésers sowfadenmizidy: of

an éec@oﬁQﬁH@Bﬁ% rﬁQRﬁ'{ %S gg??@hi‘ﬁ% %’I fg{éé)%@ng &'ﬁatenal

is g@a@rg@ed.qwﬂae suria@buafm wafeaby these stepsr t impecerentars,
procfe%@iﬂg ﬁ:f‘ﬁn@ rtgaﬁ&rm?lw&ye&"\ﬂﬂdr?% 1#) {ﬁi&? fhg B he!

f'or
purm%esgﬁ

ghcnglrstegmtm oﬁadnncmduamrsmtegratted@ng;m and

oAl onlid o bR AR sl bt o o By e

ecqragém apbl i shing platen 2 and the supporting stand

?egﬁs he rﬁé&i’ddj gﬁgl’!ﬂalhﬁ gazi S %ﬁ{lﬁ ?%?ﬁa wafer, a
pectively re arra e suc a
CME,g15thednis gfaus ingseada % awadeahnnzuemlrwrehnwﬂmkﬁ the
surface of a wafer to be pohshed 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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whi ch are supported by them are opposed to each
other. The supporting stand 5 is provided with a
pressuri zi ng mechani smfor pushing the polished
material 4 against the polishing pad 1. 5 Wen such
CW is conducted, there is a problemof judging the
pl anarity of wafer surface. That is, the point in tine
sub&h%a@%lerﬁﬂls}ﬁﬂgfﬂﬁl I%[IRP%E \ﬁﬁlsﬁ'éd%%@éﬁalsﬁr ab&tIAbE
e ched shoul d %é{ et ect ed respect to t
AHSPRITted f 2T PPPORed o ﬁg@p@b@ret Ehe t he
prt‘ﬁﬁ brgahHeR| P(SVlQEd witBH ﬁ&“@és‘ﬁrﬂiﬁg rﬁ@@ﬂaﬁf&?ﬁ' g6t ed

e wafer, and after the

Ot {
uﬁéﬁ&? E‘ég é’Pi‘ b&ﬁfmﬁﬁ%gaela% Ia\%a#%ﬂ the pelighingsped dr oduct
IS sWhet sadhtOMPOlsi sdidigctiete @hep@is algroblting gl'ghﬁ?ﬂ-g the

hovvever e treatne time a test wafer
AR Of weikr idacaonThal Bohe st m&ﬁaeavb%@tdm

) suﬁ'ade fprbp@ﬂtiéé or V{ﬁéﬁér Seite Hile] RelcBedt ShAilaaes getidted &

i fferent hi n esul t, e 15 ¢t a | oadi n
fFec ‘“{}rﬁ @@D EQYBC%%%Q ghan af-:?igl,pv ighipgsipes cto., the
polmlm:@‘ﬁ'leagnenemﬂ lat test wadef ha@tlbéerv\/cbﬁaubts%{lbjﬂ qier1od1ca11y
ere,

trePUBETRE PRt abidarts 1ereS s o e o vafes servine
as aiprodimttdstsubjectedttoepglishihg treatriiénthen desired

o R RBRE ar B S ISR B IEe, ot P
thepmcmil femtHesreatmeen by wastefidpahddetettwaer amt agieduct
wafll bR B Brog g AR diflPral: Eopp g soits due
to avheadiing etffm:tanuhtmecbodﬂMmfaﬁc% iactuoate pﬁid/leﬁﬂna)f\QﬁbeESsmg

a_chan the rotati

resflS 18 AU PR SG] B Sro ARt Ll Bradi 8B e

No. Agegdaly, thereds rmecbixecmemtﬁdam foamethoﬁmlmdble

of il SHPHEEHIh b g BRI Bai i, 1o Shed e bngrtios
and)ﬂmckauessammtmdeamlm t1m¢mf IG)MRr;msmeamngt txt ionder to

s BB HeAck B8 el 1 gl IR e rmoas
are useda 'lgl’m detantinin m@q&spsopmdd)dt ptesar inziude:a

(1) A5ABIEREY SRAEH AT AREH:1 A EodRial Stien

- betyeyna wefecandm pedtisddsgctegpay |an@1€mgm of the notational

onfid SRSy 5 By, Bt

(2) mmlmtm@tq@mmmhmdthad aoff deteatinigothebhtivknass bfi any

ins@firty ABhSerfhidiflg on a wafer (US Patent No. 508142 1),

(3} an optical method wherein a film thickness monitoring mechanism
by a laser light is integrated in a rotating platen (JP-A 9-7985 and JP-A

- 9-36072),
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35

(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 neasured by an infrared radiation
thernmoneter (US Patent No. 5196353), (7) a nethod of
nmeasuri ng the thickness of a polished material by 5
measuring the transm ssion tinme of supersonic waves
(JP-A 55-106769 and JP-A 7-135190), and (8) a nethod
of measuring the sheet resistance of a netallic film

poifiblhad #hAE Hla o BeBRe L s At RocikesiBhto
be pamsheuirase tmedmunegleldy mmi itfyafecbnadibeiohOthsravgaictdr (5SS
P e as ur ament . The opt i cal det ect i on means

(7) asmethaodref hoehsi)ng she rthmlfmes?d bfya polishetianatdrial by
mefSeffiAE dafaERRER it of SupBtisite Niraohlr A 553 db760
and UPght'?—leEnigﬁ?i Stamadg region) with a Iight 15 beam and

(®) SR e FhiE HEE SHER: TR A RER ThER fig on the
surfmtpf hiwgifer ([ASiPafeat \Div.cbB59488).i gt presenttethe ncethicidy(1)
is oEﬁfenGQQe&‘ B3 th Iﬂg}'thtﬁﬁl {3& Q{gmé@ gg%e e “ﬂ%?lv A the

vvave eng y

Vlevglefmel’ca) Imeasierement ancavety aaﬁrﬁpatlalh@sehup@m nn is
non—@éﬁéfgxﬂerﬁe%Xu gg an approxi mate depth of surface
unevenness orlng a change in the thickness of

a sﬁl‘htalretmaéyiﬂte@ﬁoa means. awﬂmnmthbdchmg specifically a

e 1Rl A DB g i
a pqlishisgamd ﬂgrqugah en@pnicvw (bghpdransmitging regich) 9sth a light
beaﬂtéﬁbﬁﬁﬁ%igg aﬁ% 28 e}r% c@%sd&ggl dg&ﬁ&at@%t rdfRlcih of

vdrious net ave
the highsdeeam. A polishing pad having, as |east a part

{ nene@rosdniodl 1 ROGasdiTiEA Mol aRILF0LnRR R, i e

t n
| vicn?m%%f éf@s A g %mt@ dlgbfé:elaslpg@ halegerrlarapthaving a

e B e e 0 1

Fur t her avi ng a st epped

t r alis pEEBAneHady th@,@ndpqmtrmsomtprmnqd 1 vewing mna

app?o:ﬁﬁ@a'}_ﬂa de%)tﬁoéf Si¥a8e Qﬁf’e%‘f e%% By H(f}ﬁge | E%Fisléﬁgg gg the

sane ‘surface as po I SN nﬂ sur

thlcléypsaxommem lamrr@fr@mafsr p¥hemisughrhangririthickness
becdrn@8leqpei QE%HEQ:HI@%}P%S SP{EE’{e'VE e§s 3I§1é"@F\/ﬂ5 ﬁé‘Bé@ééJRl e

mat r|x materi al an wat er - sol u e partlc rsed
finished. 3 As,a mathad phdeteating vhe andpaint of polishing fhy such

optitaBhleahisaitdral bANSin 548 sed 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 nmis 0.1%or nore is disclosed (JP-A
2002- 324769 and JP-A 2002-324770). It is disclosed

that a wi ndow for endpoint detection is used 4n-any--of--.
t he polishing pad. 5 Besides, a proposal is also

offered for preventing a slurry from |eaking out an
|nterface (joint line) between a polishing region and
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20 s et s o o
IR 900024 PRUE 3 i iSRS b TR SadPORE 4
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leakmgguaaadnd:mrfaue (joint lmla)ebh'atr@em afpalistinpaeitch agel as

TighPuRARSHPAR RN W ST o L5158k i hBOACETYs5E).

Evmnpacxaseswhere eacle mfctheopmmvsedfta@nspatemrieakdge n

preBVled LA e BERAILY Al AT B il from e

interdasethershatweatetgrta tie \lmwdnpafbof arpoérsdmng nhydémantdad

accBrphRled Brothd REIRlER reyehBRE e th dheriinr Saiés s
Probl??dnmpﬁradeiatmtiwnaﬁmdead;beirim:t| on precision at a

on (-ThEAvidth oy A5 Rt RO B inabiPl EobEER
S0 amto he 1acrqa@mglyrmman 1mgthee@1tmemdenpy of édgher
1nte%‘i~§ﬂbﬁ@1cf‘[ Qﬁ} H&Eef iy §§ 5" $ér%1%(§qr§c§&gtor

[ ane un r|ora
fab @@&fa@@rmi m:sur:haj s:tmaammfaen,ecess@ames doherhighnd,

Pre?lﬁg({%?gf?agglegggegtw of’éﬂceq‘?gamﬂt p\'ﬁvggh%[g ?%%né%btiso?{hl
detgtiprpwindewar en endppint has dagha [problarhofithel slurapsed

lealéégeflh%‘ﬂ(fﬁé’iﬁﬁﬂ écfh' A% Athdl et&@ﬁﬁnﬁﬁk{dﬁﬂr? an

als contained In the s urry or e po

endP@Jﬁaﬁ hawhnat peacheda dﬁt@tlonamrﬂo:lsrenaat &snfﬁmenﬂgn
satiSfcloMalefE] §9ca{ iﬁrﬁﬁaﬁSH%}% 'ugablenn{é alﬂa[ e
nsu at | ng f

generatlon of age cur
whege @ pOEiRg) pa.@ ha«m»g aohmﬁtranamltmgowegm &S amployed

protiEan aRHoNRR SIdHRRTS: &gﬁ@ﬁﬁ%ﬁiﬁfﬂrﬁeyt %in

n turn
unlijpﬁ@l‘aﬁl: W@‘ﬁtd@@mf)ﬁ%tﬂﬂj@r ¢hat saratcbasiossn anaa svafetr.ow

t r eDENtHeSoMel il d SH %efﬁrﬁﬂﬁﬁtae@y‘lb E)'%Sb%bsg@a P #)I%trh Hhs

sem g_‘%é_ductor substrate Has echn
arisgn §g?l tigmetedicontaminaiedn bm theiGMPrpronesst arwafer
is pcﬂ@éhe‘i:hhr'l‘ﬁle‘ & sPuM§'i¥% 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, predeterm ned shall ow
trenches are formed on a silicon wafer and the
trenches are buried with SiQ2 filmdeposited therein.
Thereafter, the surface is polished to fabricate
regions isolated 5 by the oxide film Elenents (such
as transistors) are fabricated in the isolated

strbEfl eta leEhihAno ) 78 gt HbTALER polPaik i Barery
sevend groars. r &hithbi3TL pretﬂetelrtmntetleslﬂlkm mtenches are formed

on LGHERA ater hrld uf tfiesn S BArRRyif SR s
theuretral Tioereaditeanime suofacerisgpalidted tdfemicaty meimisisolated
by 'E’Rc‘é"%yc?de { ﬂﬂr e;ﬂ@ﬁle‘f{tagy ch a#]sstr%gle |Pst%rc's) £‘§ ﬂ%‘i’]fc%'%e? in the

ore a en pi

ISOIrattedc'@gtm rthereforé,r e mesahcmytamlrmm mhthﬁgwp&t

. 'suxji:*é@éa 9.'['1_‘\'%} é%whgﬁlﬂg tr@hubgs? gegﬂ)‘f Pnﬁ%(%e% 5ad! 18\%}% g@ﬁéﬁll&ﬁ of all

the\/@lﬁment$heﬂ‘la£®cbre; m tlm eurrem%tﬂchemﬁw shwadencishining
I hi n
B OR pdited 36T ORI oL flolleadelifet . 1O
contamjnation 9rehyieésre based resin with a netal inpurity

con@@éﬁﬂ%?%@fe T g °1"1aé %&%?d%nlsbg?t%suc as

2000- 343471 ano er- propo
oxidaten«f Wltg,ﬁéleil‘gfﬂrﬂ@ dcsim hagr been piedcap doc lQﬂS of

t
con‘%%ﬂiifg%ggh%r)én? érgiﬁ?ﬂn%te g c?rlgstlgﬁ% }PéH” OEsf)@&%lleV\Q metal ion

suchoae enife ien és hardttl be semeredduy @wancmg Andapasy tanpmain
on KSvsfabf i ci ently prevented, which inposes a burden in
25 cleaning of a_ wafer af t er CWP, having lead to

di  fihegetoye; Hppsdemtp solverthe@bove preblsm.sa geopesal has
beeﬁt Ba'télyadr%xéafofpé ﬁ%ﬁin% 3BcBERD vﬂféaﬁrﬁdhéiﬁ Eﬁéf ahhigh

usi ng an ordgani c |1 ternD r CI‘OSS

mol&gél}ar weigh eelystidene hased resinvagheematal trn@urmoest
conBeafrdtch bEYOD St ér Mas @@JQA NOSH360- @SJF'P!‘FV%es@es,

concrete netal ‘concentratl on contal ned pol 1 shi ng

anofher pEaPeRAl kashery aftererli i Polishig cloth fﬁr@pos al . In
senﬁaéhauefbr WAL thSA izt B8 tdist HPQQQﬁaﬁrﬁ é Rsgwapl! d

n cture; therefore, the polishi'ng pad cannot
01/&5@@% at all a nmetal contam nation on a surface of
a VWatehe above StEBIYpAtith ROnBYeRAtIAY 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 concentraﬁon 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

provi de a polishing pad capable of high precision---..--,

optical detection of an endpoint during polishing in5

progress and prevention of slurry | eakage from between

a polishing region and a light-transmtting region

uring t e thereof even after the polishing pad

Suﬁ%guﬁgéﬁqﬁgéﬁvpﬁpog long period. It is a second object

of tHReiinvemtionrhdObpe \tha@e an RRHES b RBIRAEh ARG Problem

anfEP% BPIREeF bt o RYPrich 16 frawideiminabobag padecagiable of

higjepeedisiconopticat defection 6fien etdpdiht HerBiE PoliShing in

prolERY Pl Rl of By ik aan, ihom Retwega a polishing

regiom rechchblight-oranisheitting eagio@ﬂduﬁir%’,r the tee ahpfddfdveRtafter .
a

the BN ad ndtP bt Wi SRt et Rerledne Ttis 2 seqpmd ghiect
of @WebiVBMilmetmperalasp?lishiﬂg)p?d ddi?blg of }@tet‘fip;réfsibm ofe
kB 10U gk B b i

ang generatier ofsciatches dise by at cﬂ]iéfepeh%@ ) rb_@ha[&_ﬂ)rhdmf
pollsHiff rbidt int fahk SR FeohiutiPeadibnite. | s

cur r
a thirdiphjeet efthd inwsmtion th provideya poiishime paddvevipgabl em

it l.ow 2 |1 shi ds..
polBE R Bk G B Lo B o
a speeifinaneta) egusditosi logverrtdgiroa spedific value (threshold value).

5 L SENEL 584 10 g
a seypiGasriurfor slgvice uathgthe pelishirig padansni tting regi on

por neriveRor b RO D SR GRAch 1 ellighine

Cur}eﬁi’ﬁgﬂ?&ﬁ ofthedgehnplogyrasdssenjbed piteve. withctireesstilbofib
dls@bh—f Rhag tRAGHRY H:ﬂ%b?erﬂoédﬁg gr'e orrEd it glg Rllowing

ljght-transmtting region
POllﬁhlngQﬂdﬁz In 30 CMP, a polishing pad and an obj ect
(Fi}gpﬁ,ea(gjdn?hed such as a wafer are rotated about its

center or- revolved about a center outside thereof and

pol 1a8fiiR¥entopgelatesde dpolishing paduhadingm getishing

regiShHGf] aUididt hithl i i bef &Fet% i
gl( espec] aI%y irr?ggr%%??l%%ﬁ g ’d?#‘ég%&ho%%v&g&p%n tleOn

preverdiie. laysn dsipreviseds ey iome surfadesop the polishing gegionsand
the HgReetdMemdRi | Nig}Rs i} g{ ¢

bgt ween the gg% ﬁ%‘é&%ﬁ%&%“@ﬁéﬁbéﬁpﬁéﬁgﬁg &qll S flntéle
watepernmeatigpgpraventive Jagerare made of bhae isams faterial
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 object 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 ont 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 menbers and therefore, it is thought
that a clearance occurs to leak a slurry. The slurry
| eakage is thought to cause optical problenms 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

corl BRI pollsibl bac T1b el 4y g bR, o Yrafsdbfenls,

bet@uﬁcnr@lqobbtts Inmergbami aadstherefores it maﬂamgmounama vlearance

oo b eak L Rflrrly RBEMBEY ERiaelGS gt fdpdullieopdea

probilerse sacimeea phmthagmnaﬂrglteiﬁteumﬂ aherebﬁr@hwngeﬂ

e e 48 B A TR e
t he Inj agpohshm patt @frt@e][ imyeotioapdf the lightitgdmsmitting
t
N

durirg pelishiag wimsl amlurrypl@rlnehcd dnomr bebvrdny thd nieafroe
bet@&@nftﬁ(a%i"h{%}nf)ﬁ?s ‘ié 'l é&‘ ﬁr‘f 9%@ Tx*éfgﬁﬂofhood ofa
SC a n

l e piece ence 1
%ﬁorf\mnpﬂ @ewam@éng@#apannuw Heyetbis proatitlechas

| the %\E}Er IPe[ S 'Slﬁc@ F%hle“x?é rrgsd&% r@@eﬁﬁ%’ ?é}FHr fs‘i"opx%ed

_ac:lev term I'n raI I'n a Si gll
withyithe éanms ﬁlﬁ%tﬁtrtﬁitaﬂwﬂ'le hght-érmmmr@ regiondryd Has a light

bR ol NP0 ERASALER SUpHAS fjee
Sln‘ﬁﬁ the ll&brtytr@namimng megionaaed dhiesvaterapemneation @reventive

| t |
ey e mREe i U50 , EP) At SRR W, i
scaljgEng e te &léﬁt@m%m wiractive indexieandm SUPPI"‘?Sﬁeﬁher

s s 1R SRR BRSSP be
achmw nt 116 tarme, ipxmad eegzally bn apvinglepiecs, magams Haat no
diffareat eﬁatéﬁalae;ﬁﬁﬁshbemré& o Hﬁhﬁ:-)tral%ﬁﬁ&hﬁ% %fg"neénd the

er meat i gn prevent ive regi o has a cus

watef; BpERegtion E&Y&P&V@ layep of providing a cush| on

| ayRi tle@ inen Qoh | ftad- I%Pexébitsatﬁét ab 191fte£'fﬁl:8 'éxiétg between
ht - transmttlng reg n. and he wat er errrealon
the L!Sgt/ ARSI reglpa i éhe é”%fﬁémrmﬁ%ﬂf&l peeveiys layer.

In tﬁsﬁ%e, cheferiNRBT GaAt JuRNceETTeseatt ‘ih'r‘éﬁ'a%ftlv'e' latltex &n
rect reflecta ce an be detected, thereby, enabling
be i} rh&ﬁtﬁlﬁ%ﬂn‘%éﬁéc rengling high preeisipoptical ﬁletectlon

ofa]@@ﬂcﬁi’djlﬁﬂtéq)ebgcﬁ@bégd 35 A polishing side surface of
grgc?ht transmtting region has 7 preferably no
g‘r“e Shidon, the Wﬁt%%]fm&@tl@i’epmeaﬁtwg laygr 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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renewing a polishing liquid. The term a depression
and protrusion structure, nmeans a groove or a hole
formed on a nmenber surface by cutting or the-kike--Ifi-<,
macr oscopi ¢ surface depressions and protrusions 5
exi st on a polishing side surface of the
light-transmtting region, a slurry containing

uch as abrasive grains is collﬁcted in

di L4 ves
Pf%%ﬁ?%@sﬁl% DiRssion ARL P SHEHMEdeldmg agdr
rermwmrg a\&ﬂ'ﬂflE{hﬁhgﬂd}tﬂldt O'I‘hfeftefin Q@H@ﬁi‘dtzaﬁﬂt)]ﬁ? ra@ﬁ:} ﬁi‘(ﬂﬂuﬁﬁn
ce o e wate r,meati on _protective |ayer
S“%I%E%P% rEFEPSA &r?%’er&fg s PPEMEH 9 adgEHr T dAce by
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of i is easy to
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exi3f BpPA B Z%Iﬁ% Side aw%&&aﬁb BT ng regin, an
slurny Icqnlmenng aklitves suchra&a:abr@enve Igiratﬁzﬁs dEM&iﬁtb@nn

deﬁr@%}ser a{%bafsl.cr?g{egéﬁ t he Ebgﬂﬁ F,Ow!hlqlh tends

pre

to %ﬁﬁwtad;@eotlonhprqmﬁmnhl ngsuEngce rofethetxhatermémﬁéuﬂikm& de
profEcuft BTl olod BEEPIUP G Piatiatkipl SipiBgt depitssions

ancpeptytsions) i maetrescopic stlefatcer@emslsﬁr&aandqorotrusmns

exifl, SBteTite of Hellt 4 < do ofRLS Rl i0 o adsgist o

possikility §p aﬁx&rt ap mﬂummredete‘ﬂtmrs peea:ﬂszccn gravity of

t he ﬂl’%l ; ln.;{ Qgr%l %@rl lf}éﬂ%g‘ggftﬁg %?955\;}1?§ région is

pre f@‘§- lifﬁ@ﬁ? celb foamhe strength of the surface of the

o "ﬁ*““bf’%fe’?% b, she T of the SQliSRime M8l ¥
pol 1@ wjde ihagzsp:rﬁ Iytahdq:pmsmon hadpniteusiin strueture
hol&ﬁ-lé §ngr}. %v%%r:% gﬁgsﬁ n)é ﬁgug&)l ishing region is

decr ease ri ood, but the rate of
‘pol Adse.nthe aémeteﬁlbéwae@lma&me fihe-cedlrivaes $s prefenably

i *5?2‘?2?%‘& ThGRIDI SRS S Bl o3l PWndIPEEe grerage cell
dianpgier 1né A@nefrr bsssplwuwegsmpraveds than 35, the

pl amﬁelépe&ﬁc *E%%ﬂheflrféobéﬁ'? A %ﬁé‘é{?&?@s to 1.0,

arlty I'sS grea

morg, I&W%‘Pll‘at‘%,lﬂ%'f ‘@o@é’ BVhennthe specifisigravity iadessfran 05,
the B&‘e‘r@ﬁh"tﬁ' ﬂh%”%r fhe BF tﬂ@‘ﬂ ?121?%&3%{681 ?W@%@O}% 1|'e'dtu}’ce

he fine-cel oamls

the Bﬁ%ﬂ%‘ﬂ‘é}bpia{l %bJFQt of 9%1810\14'@ Whéewh@mébgsmcuﬁg/gra;wt;ms

higHédy ﬁld’lﬂ'l@@ thé”ﬁul?%& of ﬂ@érc'eilg (ﬁ'ﬁ!hé' réyr?étfg by t12BoREhing

.sat,i s he conpr essi|
regiey,ig %F@GS%%%W m%alfl@rlr%w ggcéqbwtutbn rate of pohshmg

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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Compressibility (%9 = {(T1 -T2)/T1}x100 T1: the

t hi ckness of fine-cell foam after the fine-cell foam
in a non-loaded state is |oaded with a stress of 30 -
kPa (3008/cnR) for 60 5 seconds. T2: the thickness of
the fine-cell foamafter the fine-cell foam all owed

to be |n the Tl state is |loaded with a stress of 180

/cer) f 60.second The conpression
Valﬁg%&l/é fltcﬁ]é‘ theﬁré’ueg’il%fe&éﬁsﬂt@ ‘preferably 50 to 10
100%ompresq)bf1ft§rr(9(¢li)l=y{(6‘0 —tﬁ‘zlpDWmﬂen t he conpression

e Rt Yl 8 DR e H B B B

-nord-tlmad@:l ptﬂtleshllogded witheasadby of 30 kEd (800g/tim3) for 60

secBﬂ Shl ng region, and the stability of polishing
aracteristics tends to be |lowered. The conpression
r ec Qar ythiesthackm¢se of the fineteell fosm afber fitse finkloell fomm

allo%%tftd ?g dn%?fg){‘ﬁﬁé a@%g%a%tﬁ% gtlle 3 108-181{/ -

(18®ﬂg/¢mﬁ)efcu‘eﬁi® Sanmisn a non-|oaded st at eis | oaded

To: THE SrhBEgstbn $8eb7e! PR fllElcqibfot ip HERREBLY 36 to
100 nenage| preferaiply &0 tr 180PonweWhen the compressiorstagoyery is
Less GRALGOR hTEkfRSs OF (hEoiRhin FEBRH ABriftartlly

chapgedfasmisaging during polisbinglis cepeatedlp epiphictnto2the

poli§hﬁ§§r&§8 ke Wd“ﬂ-&@@tét‘blhgggg g%g%ﬁ{(rtég}aég%@%%cﬁeﬁﬁg
be loweseds . Thln €ompreapion reseveryriscuvaliotalchdatednfrovethe

foucf @(ﬁu%& Gnat 1 Hz is preferably 150 MPa or nore,
erably 250 MPa or nore. \Wen the storage

eI a mpm@mmgeq:@vqrﬁs(% HhHA31502MIT 1 + A2)xdPengt h of

th |
STE 18 Bytlcih SN RRr B HELS] g e
nonrlogdedsstatnis lastagdywi asaiTeshofaUPe (%@@gé,cma fore50

secdidstic nodul us determ ned by neasuring the fine-cell
foam by appl yi ng si nusoi dal wave vibration with a

t enk?1 ethe shickgossef theafineynelinfoany iaftesdihesinensel foam
aftefr Bﬂo‘w‘é\ﬂeﬁi bé’@nrt?lleaf‘?%té& 2 dlﬁghga%i‘tﬁra 1 %Qﬁ{ 180 kPa

p0|sh|ng pad 1 nclu a step of formng an
(18%@%? of §0 W@H@ﬁngtheﬁllght transmitting
regren tHe tHRKPRSSUT the ARIRN; fodnt hefRrheCHisd Rl Bam

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

s 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 jig in 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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material into a nold having shapes of the
light-transmtting region and the water perneation
preventive |ayer and curing the material to +thereby...--,
forma transparent nenber into which the
light-transmtting 5 region and the water perneation

preventive layer are made as a single piece; and a
ght-transnitting

f f it L t t.he |
tigf SFepifhip ik, o Hic ol SR acRln: ohiep PecrumE 8
metthﬂabhytol a&tmcﬁldtleahhg slﬂipéehbﬂtﬂqe I1§Et-|@fh1?ét }ﬁ%ﬂtﬁ% re 1?]ndand
ren e inventiqn relates to a 0
thef SR e Bt PR v RBETe 156 SR faicod tonapBlerifg. ton
thegebp f@lfmfa)tnam;g)aaena meﬂee ihty witiieN itHenigHtbeansmittin
R s e
pletha,vmm@ as$ipest fmftmgiy ihsgiting thesi@mtﬂrﬁﬂsgﬁﬂﬂhg Regidth into
reven r_and,curin
thedifertfil 1y BE FEHEI0e BRE6E | Hiknsy dhrliiens the iishing
regigl ghdtthe trankspghént nemsbet.t i ng regi on and the wat er
d [
Rt iRnbiof Elblattid AYBEIRL forRaBLife thel a: os
polishing paid mmglr}@ca stap ohfoximimgpah |a2:|&}rng-e ﬂo&yj_:ﬂg)vhngntgle
{
ligh Akt bEBoAN e B1SRNS Hideh afg £SERR ff sfing a
mateéf}&-'l rmﬁraau Srgime(}tm havingshapks ef thedighthiransmitting

r eglc’hg%?d tSt%@t él‘]te}tl% e a pﬁgt?gt)r(P E)g %lélﬁ%‘iaé?tgsagxg 0] BEW%% : d

maignialda theeebworm a transpaghnt membet intowhielyithe i s
11ghl@ft9é(h§?ﬁittg% }éﬁ 4 lﬂfl? »@%t%%e o Pcﬁ%gpﬁ rﬁ:rngesﬁ;lyer are

a wat er
mad infegsal Y@W@r Stﬂﬁﬁ pi¢ee.pol i shing regl on and the

(Sédo&ﬁrﬂ‘{eﬁ'%ﬁiﬂ)“' ng region is provided in an annul ar
grogve existing between the aperture A and the

i g’ﬁhetm‘émﬁpntrﬁhgieﬁetglEDpOllAhucgwpadt im rvethichod ipeltishing

laycpAfhvink ﬁé@?ﬁ%ﬁ%’ﬁﬁ g A8Reefe A £8 Hoviding

lig F'é@lb‘-ﬁﬂ ngheagiondhereinnamd @/\elsshIﬂrekiyandmmngm to
e i PN S g B e
on t%s tglﬁr 8§ thegiths apertares jrand Baserstipenignpestdoneren the
other! thé Ii%ﬁ@ltgﬂﬁsm1ﬁ\‘ri]’% h’@@o y1s ﬁ%v?&é% on e éﬁu‘f@? tahrﬂi in

he sl urry go IS |ng re on an
the @P@er@ FeABfia Falgr negi- pﬂrrma é@ehxssxcrmemqur hewirgsa

hardm.cgst toWe@%‘é!ﬂ men I@Fm% ﬁ%lgnt%‘?d 8 gf%r&dgaﬁ shitng

t hereof in th
Tegion &% prayiged on %émn -groave @Ktstm@ bﬁége@m thadperture 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
stlurry 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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deformation of the polishing pad. As a result,
pol i shing characteristics such as in-plane uniformty
are thought to be degraded. In CWP, the polishing pad-
and an object to be polished such as a 5 wafer are
rotated about its center or revol ved about a center
outside thereof and polishing is effected by friction

ool 55848y By AR AT B0 pon e
defprrgﬂafaon ah’dm po]wigm@gadn drsdau“hwhppohisﬂnmg clegrauteristics

I ri ses at
SI'1(“q-ﬁ£lbrint erg\l‘ngcszlgll?%{r{/\le n bo% P?F’Io §e %/E Jnvent i onal
pol ilBHEME, phe padisdusg pad Badp@nloézdeatftb Tt pbhehed such as a

wafeslta&refm&tedb&;s&&@ﬁst&ﬁtgp5&1 rng'? bddt GA ?ehPé’PQHEdeO

creat | ear an
thereqfrand polishipeg tﬂweffécteﬂnby g’natxp;a luadklageE:Mes Since.
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in an annul ar TOOVG exitstin perture
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optl&ﬁll %I&@@bﬁcﬁ' @S EloudiB gt}% aﬂﬁ?ﬁéﬁ%ﬂéﬁ&%}tﬂ&e&ngl

suf i.ent| ?{hl ow hardne aln or "a di nensi on

Secfé%n‘@’ lﬁlaé% PHght ﬁOtrﬁducrn%@cw@rwncﬁqmgf esyendpaint -

or diféblesetan A4 eAd BE%@ES bbrh }ﬂévecpo' i shing pad can
be bsot ed t}lggc{ el n. nce Ing is perforned
ipgnad o the 1E§$%¥1ﬁﬁthﬁﬁ1&d’raﬁeﬁé10n -permeable

elaéticgﬁienﬁbé&n%ﬁh' W drRHOth AN Ehe fi)oqﬁgh?ﬁgaﬁ%r n 6f thée

nor e,

| lishin ad during polishing,
- hghggiﬁ% ‘st B IS8 IiNs RGUMaF £EPRYS SKisting between the

apetﬂﬂxr@'@@.ﬁduﬂief REW- i:ﬁé.r?éiﬁﬂtﬁ?g PAABHESRRE thE'Watet er
non |l e eI asti.c nber seal s contact_portions

nonbg? ]le astie F@%rrw slastigiy angia suHfigientlytlomy

hardﬁ@seora 8t 3G 8itABhSTOAAYHam® b6&iring ﬁ@@h@ven in a
se V\hereaforce ts so asto peel off t he
light- %ﬂsm}%@%ﬁe&% e insgrded ﬂprﬁl@n therrgfl Feghen

pohshliri adl@@hl E&ab8orbed ltflfai'éihem}-léri‘c% , Poiatink Ss Heresriried
eelln(grafglon ) foreh eellngls hard to
withoRit protRising Godt fn%?@u thedi thigpBsptERgHEgion and
defosh#tion be mk@gﬁhbﬁugg tpfafdf aai-iﬂgfe mla&ﬁge %&ﬁﬁﬁﬁ%h@?ni&e,
ction en

1
degradiation.gl f%ﬁ%?ﬁﬁ%@ﬁﬁ%s such 2§ lﬁgﬁlgtmtrﬂgnﬁg@%amcan |

be sQ@ﬁrBQsé@t er non-perneabl e el astic nmenber
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.
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is preferably 80 degrees or less and nore preferably

60 degrees or less. |If an Asker hardness A exceeds 80
degrees, a strain or a dinensional change -occufting..~-,
inthe light-transmtting region and the inserted 5
portion thereof cannot be sufficiently absorbed and a
tendency arlses that the light-transmtting region

t def d | i shi th
 por ARk hARe s 2F P et v peamori plpskic member
is profersdilyéfbtiegreeasii lesmm:bmom Iﬂfe&fﬁwm dBgectlordess.

1 o Eke B BRETE ArititoBS d FRERRS, ¢ PEa Ot Acienfsional

changeocaarring im the lmhtut;:ranemsmxig erQm@i‘ afdrthebigseried
res;

ponf{tf BRECBF bafinBl B AIRCIANY ApsiAtd SRd fervisast arises
thag|thetlight-tramswritting mgm&npmmes roreaa:tefomhedh:hﬁﬁhgs

| polI%ngmeP%gﬁﬁsﬂ%gé 1§gerg>§1er-r€%p%%q{:ggghg e{ Egﬁblt ﬁe

el as
anndibe wgtesonen- pefrnaeddellegeﬂashé rhémbeatie Ipraﬁarab@f mesdd of a

I ‘
el AL befRitBle PR titpbGictin BhHRL BlaliE. 01 he
nOfbﬁ’erabkgr Gael @iﬁtrlgasizoncduﬂdm‘plac&drfabnhtm grengi ng

h
o O 2 R R I EOTIACLE T e e Brcichich: Bfiete
resip. ght - transmttl ng reg| on is made is preferably a

nonyf S of
e A A ThE Warc T ER el S
MEMPEF £8P It foymed Vﬁhh(ﬂ@ﬁﬁcwhldbmakesmhpﬁéfcctmmf an
exc@ngﬁoi nt in polishing to be raised. An Asker hardness
'f[‘ the light-transmtting region is preferably in
t he hs Wrtesman-perarahle ehastigymeansbemis preferably lower in
heléhtG:IHarI ﬂ?é‘ﬁﬁhh‘léf‘grdcﬁﬁ@ o BAyd gﬂt df BRE g r%'lcgh géﬁnaeaé)le

anrgl dopt ed, 30 occurrence o cratc
Friscealdoseihigharcthan the e.uvmlar groove, diee of

merﬂb@h%bﬁcbﬁ'ﬁﬂegmeﬂ‘%‘sﬁ riBlde AGhePad Hﬁrln%goh hi
tran mttlnc?relon can al’so suppr sea r%g:fereby
cau ﬁﬁ’{f‘tﬁgtqrc'iﬂn lﬂgtf@cwpbﬁﬁl’bpohﬁhmgi aracterishicsi gich as
in- p[lirﬁhﬁ&i@'ﬁrﬂl@ be perforrred with nore of stability. If

an As hardness Dis |l ess than 30 degrees, an 35

abr 48itH¢ iGvantion, amaterie) of swhighythedight-tranismitiag
regusnl i$ ageddis bP&eré’c?ly' é ik FdAAS "‘Sﬁﬁcé‘g. #6988 PREN2

cratch js, eas¥ ﬁ generated on
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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profgefivg dayet

silicon wafer by a stuck grain. Since the
light-transmtting region is easy to be deforned,
pol i shing characteristics such as in-plane uniformty
is degraded or slurry | eakage is easy to be occur. On
the 5 other hand, if an Asker hardness D exceeds 75
degrees, the light-transmtting regionis exceSS|ver
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S“‘%Fﬁb‘rg’r BSAnS 3 8500% PE @ haleforaaden st mergher surtacs\by o
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| ue cge qQn detecti IEeC| Si on the | nventl on,

existitn ARAISHINEITHC S the lis F@rﬁuh@rmfégigmeglgn a5

sluyeioertating fad[‘@rtﬁ%b'sddlﬂﬁs abrakhe %ﬂé\iﬁ@tlé ‘?:Blle&fé% in

sur f.ace of the Q|IShI regi.on olishing sid
depFersions pRd,pratthring and sbsaratian s dighisosir, Sthigh: tend

to affettideteativh peeeiviol oA RRIrfsdY HOtHd %t@r petaRatiobe
cei_‘ di arreteI[ E the fine-cell foamis
asRlsonseterably npgpacpesaoRiasyians depressions

and|metrudibes. t IEnawabasspietdurfadd dépaé®dishs ishd Prétrdisions
anar.i,t |S|rr§),roved The specific gravity of

exish St BUAR D gy, o8 PRI Hb H9a tpan aslverggr o
posﬂbﬂi@rwbéxer@ ah Irﬁ"l@ex?ce Mﬁ&ibtbbﬁoﬁﬁﬁ@cﬁéléngr avity is

han 0.5, e stren 0 thes rfacg of the
ffr% h?‘?] Yeébq S ﬁge F’gﬁ,’l?‘%&f ft R@ﬁﬁhm&ﬁ?@?n 1s
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regug%lq\f tﬁ-%npqcl qcigg 4145 preferallyia Hepgession and protrision

strudeareeheklingantd peas@ing ¥ pelideiad lidwid.t he rate of

po'AISso e average cell diameter of the fine-cell foam is preferably
70 pm or less, more preferably 50 pum 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
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tends to be decreased. The hardness of the fine-cel
foamis preferably 45 to 85, nore preferably 45 to

65, in ternms of Asker D hardness. \Wen the Asker-bB--5.--.
hardness is less than 45, the planarity of an object

of polishing is decreased, while when the planarity is
greater than 85, the planarlty is good, but the
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FT%_‘SSI on recovery Is a va
‘bo afifyaand Mniforanily eemgbe shsisfied. mithd campressibility is a

valﬁbwéﬁidt b KEigLs b 20 is preferably 200
7 rm?gleg&?era%lfl 0 MPa or nore. Wen

nor e,
t he ﬁ?%?‘é@'@@ﬁﬁ@n RECOVEH Qéth@, finesecl Ifmrn%(pm,a‘tﬂy &0 to

10(;%r erfsiten ﬁéferélﬂ? E?(}‘Eé 390951 “h?er??t‘é %%#H%?ers éoﬁréary is

and th [ anarit
lesg gth%@%d%/"b the shiskagssnid mls@}ungl zegion 1$r613ﬂ1ﬁsanﬂy
charn%fear &s q@adﬂﬁ% &uﬁﬁg gfoﬂmﬂﬂg 48 r@ﬁ%ﬁéﬁﬂ%ﬂ %g,;gﬁd‘@%“mé“g

?‘Ey?fl ne: cel q.qg
Polishipg rrgionuand &he stebiliey pbpolisging ghanaatertifitarends to

be Mmeal amzﬁbreé@isn':% fﬁf{% %@5@ g]l&datéﬁffﬂa% the

for manufacturing the I'ng
aboge qaiAteR ng a cushion Iayer on a polishing |ayer

hanIm StoPagé eshidit ARFIAGSHIAHR ﬁﬁgrctewi?)aﬁl fa?f40°c at 1 Hz

ght-transmtti

is PF%‘O gk’ngﬁé gforltn'ﬁl@r%umr@rprelf%r y|25%1 N@aapemtmee A

- Whém thersftbf)dg@@l%{sﬁérlﬁoﬁtﬁﬁ@hé ®sd figdh ggﬁ‘) MPa, the stren%th of

Light-tr ng region.in the cushion |dyer;
the syifiica piHipolishihe frkion isdewered Agc G Blanarityres an
ob_;e@lﬂ eif tpdlfstﬁngfténdﬁ tbhe ARRldH.© The %&groa%p e dbSActhodulus

refefs o 4hd clastic Fapdides dxesmingdiiat meesstinios dhe fnercelh
foamrhjr applyihg dmﬂhbrddl%sfé ﬁtﬂrﬁﬁoheﬂit?{‘a s tERnE i in a
dyn SR v1scoqusgo?nét%?r eby forma

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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wat er non- perneabl e el astic nenber. The invention
relates to a nethod for manufacturing the polishing
pad i ncluding: a step of lam nating a polishing |ayer
having a 5 polishing region and an aperture A for
providing the light-transmtting region and a cushion
| ayer having an aperture B smaller than the
- Jlight-transmttin on._ o on the the 0 t he
lighs BRrsPLEARE s F B Bing HhirsBubSiiotofp FRercBitiorta
Wa’@rstmp-ptr&'rr[ﬁablemlamgm heembeght -transm tting regi on on
t he ef dlntheaer reA adalO epof
cast o ich MlGitoes AanBRice fof mnditoieng Hent o
polm&nmgmad nclydaogea etérs bf tgmiedtingm bblishingy layee havamgl a

T N Cae———

regivinagnd@ nushérn l4ykhi havihgean apen)urtsB Beallew tn dhe

iS4 g BB R8P, P B PL L e 180

are rselg:eamnpanddama:qsrthemthay,ea shew iof pprawmidipgrther e B

llgh]%am a5 %ﬁ]ﬂﬁ rfegl%rtt g éjrae[}glg}({ #agﬂg 1f1et§’feoé:b&rtﬁre A; and a

step pfhastingra water mgn- pegnoabmameccuppomm Btaran

?Hﬂ- a é{h ul ar water
amﬁ%ﬁ%{ér rreagg [gaB?t& ir%‘ltl)eglblﬁs pr o}\gl dacq)%]/er a
ligh¢-dransmittiag tregwnb@md@emngt Eh¢ @ammmtmaetmtharhby form a
watét %h ?éﬁ@x%%‘ié LRGSR section of the

pertu SO as to cover he cont act portl on. In CWP,
(Tltlﬁ‘élpﬁtlil‘élﬁnhg pad and an object to be polished such as

PREShvehfionFhRs @P ?Bhﬁ'er eg?ﬁgﬁgl Wl’fl ﬁ\éohgﬁghmg

about a center outsi de
layesthasing® pp lﬁhillég regionrated aplrlglst:taramsrsmﬁm rmmoa@,d a

cusiﬁidﬁjﬁa r 1;1 ?Sﬁu& %?)%?ﬁh%] BY¥%mafle AR tARNE tétransm1(§t1ng

directio l'ight-transmtting
regipReALg matg rastft on therathgr sl thati tﬂr@ hght preglsmigting
reg1§haérﬁ:1 ﬁlé@ﬁezﬁatéﬁsaﬁt Sllt.l Trﬁﬁ | don % tﬂ?éatlﬁﬁlatih% an

nmbers. conventl on | S eas
annyésetr vater noalrp@ﬁ@eahleedﬁé‘e‘l@ ra@nﬂefcrw&enrqwée@ @tvnr a contact

orﬁ@r’i‘%’t&eehttﬂesréd}oé’lﬂlﬁce BPtEé %—tﬁ‘aﬁ%ﬁﬂf@ﬁg ??%font 8fd a

nter ace and to cause sl urry ere
Sectsqru pf §he @pesgare Busegs t@pqu§ﬁlth9r®m &6 petldenas

cl ogdiongPOfhé oﬁ@hi gaﬁm Iy ogﬁc%QB'H@Poﬁﬁ?éd ?ﬁch as a

which is thou duce detect’ion precision o

waferpfisorotated a Lstattﬁ geqntarcen revelerd abosy dpeemteriitgide
thereshaﬁueﬁoh%r@ﬁst e LAYy Hittibn TR nﬁtés%&reads&tcé he

i nvention has an 15 annudl ar water no er meab
varigys Jings piipercnrspesialbniag hpsizonsal 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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between the rear surface of the |ight permssive

region and a section of the aperture B so as to cover

the contact portion. The water non-perneable-elastic.--.

menber has elasticity, no peeling off occurs even 5 if

a peeling force acts during polishing since a hardness

is sufficiently lowto thereby enable a contact '
tion, between the rear. syrface of the

anfif WA BANTReIEes Rigi dastin dnambe 1qvss sopontgst portion

‘betapsunt thie réat subiceastitbetlight s@ahidivdesEen HMEA éeﬁ:ﬁi@n of

clear,ance.i s generated. at the interface hetween the
the ARSHITE B 'SPk BpGOUT| s $ORIACt HarGions & WekeTough
nomﬁmmh?fhélebmia?tlid@néﬂtnﬂﬂef)hdsea&éﬁ@itg?’ﬂﬁobpeeifr{ge@ffid&h&‘s even
. en e, Wat er non- per nea e] asti.c er,
if PREIENE FicRlad I g polSiBE STce praricsh ds S IRO AR
lowhtqthermedyi 'eg%aﬂ:ﬂetan c?ﬁta[dglqidrzﬂﬂl b&rtveeg%mé ﬁeaﬁ 31;1131'&1!2@3&%f the
. [ er. prefera as er. ha ess
ligtfs ARkl RE ekl bR ke tioR B RS e Kol Begeriistly
seaded.| eHencef ewen Abk eledrandods $eAceatrbds tize iﬂ&@fe&:@sbefztween

0

the(iABMBER, L herhd il 068 ShairyP i HeBlngihéloatance,
slunpyelealrage Rarh be dfepésblmfé\mrgted&gt ﬂmiw_raitelgnp?l-lbaghe@ble
’ ] t .
claF1 481 1S TR R B TRG apdell SSE Yn
high gmegisiongosbeva¢alizeZld non- perneabl e resin of at |east
Pl Wbl BOhSferrh bk Mgl tRent R TRTGAIY hed an
Askegrhasidnesse’ iof 80vilegreehomesepimal nastepprederatiyp 60adegrees
o 0G0 PSS Fy S5y PSRN el B s
to ocgusdromnthearerat suiface of thailightttrenkinghting regom ot thg
G . . | v - f i ;
scotiEl e gttt B BHECE Hhelind 14508 pOAT PN Boflshing
r ef Thetwater non-premeatictelastic nhemdiey isabfaraliamade of a
wat8PoFeberitleabic FELiR thabBtich! cBRARiIgaaldl, ¢ (1
nonrp@ﬁneab&wmﬁintofmg: leagt oneildindmadéetedbirpm the geoupnge
‘o = - ; ’ Ul
con i 358 Mgkl A et
resigec Withride siatariet edoptechrihe watémoonopermenlplerelaatiche
mefiBePEEASSE for o &?ﬁéﬁ%@s?féﬁ]ﬂ&ﬁ%ﬁk@g tt?e@?f’e%'t Gorflamage

on a surface ransmttirng regron can
excelledd- suppressed, thereby enabling optical 16

det g ﬂ%‘iﬂ’&ferﬂfbr?,@ P24 fatiatidf v T B RE igheliPindRiftfhe

.perfornmed wth nore
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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of stability. An Asker hardness D of the
l[ight-transmtting region is nore preferably in the
range of fromd40 to 60 degrees. |If an Asker hardness
Dis less than 30 degrees, an abrasive grain in a
slurry is easy 5 to stick into a surface of the
light-transmtting region and a scratch is easy to be

decfgShitrh eBabls vERTBIRL Beciticd BLbS Rl it M Egore

of stabilityii ndn Akkenbhedness € of tad 11ght+tnan$mmetm@ régioni 1sy

mof pf SR EHS e Hhid on R T o Tk, CR B iens ™

hardagsed3 is i¢ss thah B0 degrees; anraprasifeogrdia iaxa shsrrydsyeasy

o o 6 0L BeRAAE ARl WA RURF

CaSMe‘-OdegeUemted auafsiiconfwalee byl & ghtck graimi t Binog the

hgf%e oBmitiAPTBRA edsy IS B AREA BB LIL T | ¢ enas

c af@cwe'tﬂtwswch BSAnpplaIsfhungfosrrdsr Budégiaaedf ot Bhirry

lealJ{ fsdd gtd I el Pthd ?ﬁhe ﬁlﬁf’%}{ A’éi(erdhardness D
n an

reSS| i usion struc ure
exc¢ rdegreps) t%llglgt—[trmrmttmgmgomls @Xaepmeslyl bard;

theﬁa‘?&@ (fPEéféfthrls el CAHBE cabrﬁ%%ﬂSo1‘;6‘l ta.9§138¥ﬁ v?%fg?] h%'n?cc? a

formdd on a nenber surface
phy ﬁﬂ?@lé@é@%@ is gasigrdodepeansed on ars@urfaczﬁ elthons 20

llgh%%sﬂi‘ttfh%%gﬁﬂ' @&r%ﬁﬁeﬁ%&fﬁ%dﬁ(:e& ib?l}d an cr>1pt1ca1

trans I'ng regron rry con
detegtifn pregsinoel a8 egsiREing éng?cdlsiungstendmt@cdweaae

depAeﬁ&iQHﬁ aide pati pgﬁp@g@*{%&a&u greélbm&as

occur, MhIC ten etection pr 1 on

pre%uablé{cléo srepressigatand mph@mmarstnpfzmr@dwldmgay@ has
nEf B IRAL AT THROERRL fa S OGSO ATHE pROOTRIGR

S m&ﬁanbr@@ﬂ%.&bggoo‘@@%a helefprmedmen ef mengh cr surfags\bx o

cutt‘i’ﬁ H)E' thieafed, naf trﬁaé‘fbs%@&?é §ﬁrfa%93(féﬂl‘ekﬁfdhst Qn&ijﬁ"bﬁ:r@éions

. | uen e_on det ecti on reclt st on e I nven
eXlSP Hél hang sife suriaceli the ight-tranmmitsigigoregien, a
slurby %Bﬁ'tﬁﬂlﬁgfdd%ﬁtﬁéé lsulchaas ab‘i‘a&ﬂ% ognrﬁﬁ?é‘ié eaueéﬂea in

surface of the polishing [ egl he pol i shi ng

deprgsgions angrsgatieing aélddébﬁ‘é’égti-'% of hightascris pd¥ch tends

to aﬁéé@&é&b@ioﬂ%ﬁ%d"ﬁoﬁnd A Qﬁ?fadégoiatl—ﬁz%h%é}' Pgrﬁlleﬁﬂbﬁ

the average cell djanmeter of the fine-cell foam
protpgtlﬁ'? Avsrpeg a %pﬁ?f@rablé’sgo IRBEEOSSOPIQ PHBaceTieRyiessions

and |1:&@§ruéMﬁB ttﬁn@é@w&ﬂmeeﬁdﬁa& aEBI'é’srsﬁ)ﬁs B dbRtrl@fchs

anarity i ppr.oved. 35 The ? pecific gravity of the

exist; &H@tEféFmg obAighitds $A8Y &P leadingitopan adverse e
possﬁbﬁft?rt@bé}bér@aﬁ irffhterfee YARIEtERGoARRGIdiIGnIravity is

! i 1t:heaanent10n 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 pm 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,
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the strength of the surface of the polishing regionis

| owered to reduce the planarity of an object of
pol i shing, while when the specific gravity is--higher.--,
than 1.0, the nunber 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

d h f the fine-cell, fg [
i8Sy be ¢ Ul ° Wi thecmscilly grasty & s then 0.5,
the emlmgoh toﬁshh e Elst@fdttt;ﬁ dﬂ|ﬁ$§ powténm% P@giaﬁlgs ﬂo?er%ti”t@ Re&fice

ess n B e ari of an object of, L
”‘_‘épﬁh%%‘?%"f%n PR IeRcr bR g 1B e PPeFifici gravity is
higirezathen 1 /hrth8muidterpfdiee cklls oh tHEoodrfabyloftthe polishing

eIl AR ESEL 8D ABATE Lo

. tenids tr bé eleabtased.5 to 5.0% nore preferably 0.5 to

5 ot 5P, PR R L e ety " PR

- preforghlp 4 i 660,yin erms b5 Asklen® balrdtibes e dWHeMth&Asker D

. LON: ' f the. .
na8 SU8% it o5 (G THERRNG D LEOSNEEY o bl i
degpeased,awhile 6then the Qtanwhity is EgEemlfnnhﬁmS&SEB‘lf] thecplerayity is
0 t.hi .of.. t i shi

w0k i, RN of 8 SULEKIES S Bl 8RR ISl Mrcason

pol Thaicempressipbity of :tl_;te d"nﬁ-beﬂ fqamltapist ecfétatlyl 0.5hion§. 0%,

t . t t
mof Sk 0roB0 S I ke RO PR AL 36 Y514 i,
bothplgaarity andhuedformity cha babatisfieduaTherconTpeesstibilitgds a
' the fine-¢cel] f t 40C at 1 Hz

Vah?é %&Ede g‘r%gﬁ)? &ﬁ%gé ﬁ&%)%gréénlg&rltg(?ﬁ'rmr galronr :f er abl f/l 250 MPa

or -OmRpregaon triccovenyr afjthefiastdall fomdnlis preferabdy S0 to

() f 1 .
100565 gh® prirarty BO%tq S5, Wil s BpifiBslprt féogyery is
168306}%50&& s thinrkngss efdbetpplishingdegien isThignificanty

I i . . . i
chaslg S8R rid AR ) FeBLABINS o he
polighing regjos, npdoﬂmstamggr of polishing ehatactetisticis| tends to
be 1b&edI The dlo‘i‘n i es%@ox‘w‘@@ﬁ&gvi%sewgﬂfés#eﬂ%ﬁﬂed &Egn the
net no or manur acturi ng e

invention relates to a
abopeeayation: pad i ncl uding: a step of |aminating a

PO! TREISM6rd @Y elbs BRhBE Aus R the HAWLCER G0tk BPAGPC at 1 Ha
. light-transmtting region and a cushion T'ayér ~having
8 P%ﬁ#‘g{a%@lmﬂfé MPa ealmere,tmane ivefarablit 260MPhai ot tare.
Whdr£6he 3t&Re¥lasfcihdihstis stlgﬁn HBB MPa, éhe strength of
li ggc-tra smtting region and the apertiure are 13
the supiaceRidhePdirhing negionis deweratband ghepplanarityt ofrgn a
obje¢@€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 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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© polidli gtg'.ﬁuﬁmgng sfe C%to?ﬁa

non- per neabl e resi n conposition over a contact portion
between the rear surface of the light-transmtting
region and a section of the aperture Bto cure the
wet coat and to thereby form an annul ar water 5
non- per neabl e el astic nmenber so as to cover the
contact portion. The invention relates to a method

ol AR i S Ao st

nOhamlmge:ablpmessh compasition et aanoatm:ttpurﬁoh between the

red QLS LA e ab AR B SR S0 0 of 2pRe
apegiyiie dhto gyee the wétecconicandte thereby fonm am a:apeudamwat&
noABrftatiB¥adie shd@ler 9202 1 bbb A0 £ 8L Rad b fon.

DT OV
| i ghfhe mvmﬁqn lrd@tc%go wmﬁthodefoa;nMEufemtBn@the n

rngaﬁg\/d:] gugh F%’%r ona

non- SN npos er a
polpﬁhmlgdﬁy%ha@m awlishingyegiort andfan Ia@etﬁ.lre A for

providitly tH, -titdl Mftﬁ@%ﬁ@ﬂ b 3 'bgrln?.%er eeth sin; a

ap ertur to cure t coat and to

SteBrP Femeangnart of tha-gphieadeperimthe apentimsch t@cfoam an

apereuf®Beémbler @Hé‘flac‘ﬁ% lﬁgﬁf tfﬁt}hsrﬁﬁﬁq%r%% el t&%l AldRich°

a net hod for manuf act

layer; @ stamet prowding the ﬂl&h‘tﬁaanﬁguétlrm regbnrrgp thgaperture B

and'ay the a"i‘)(-:r“gtﬁ't-:-loﬁJ hARIPGtd rﬁgf COafRE AR aFEEHbIC éeﬁn@%’ble

providing.the [1ght-transmtting-regi on SO

resimheemRpasition O¥ER aprntact ition betyeernthve nean surface of the
11g1ﬁpﬁéh§f:ﬁt1§n§ ?@élb%r aﬁaaéf‘ s&@ﬁ g tlhete[&ﬁ'}ﬁﬂet g'ntgg%ﬁ?g RO wet

one oOn he 0Ot her so that e apert
coaf ane FQrHé%r@@YJﬁ%ﬂntW’élaﬁ'eWatfa‘ nen-dqroicahloalastig

mednber! S8 tb tapsithd bBﬁté@@ftaé?fh the aperture B and in
25 the aperture A ep of coating a water
nontl‘gl&rwsmlé‘nrl@%ﬂ@s oappsthed foomanufasbatingt the
m@hﬁﬁ d i
po A, bﬂc‘l‘@&iﬁ : Rest egﬁgf Péihfr?&&%%ﬁ%lﬁslgpgtlﬁger having a

n and a s

tr ans t | n
pohgbgmg 5°80B 47 @tk SPEFHAIrRc 1o BRRViding the {igbidpensmiting
regioh wayltarbé/\ﬁis%&tdépfh&%iﬂﬁﬁm a &'léﬁbhq E%%ing ?h8s

on)

_ t,0 cayer ontact _portion. 30 (Fourt I nvent
aPeler‘rEeQ% fa‘n ﬁ%éla%é -rapsmistinggegion aneiaythe other

SO thalt ltﬁhldiﬁrtﬁl%@&férﬁf@ ard saptem&amag%{w tf&ghglggn bt@lta?rn ;2

bilit
step eéio%%‘%gi Bhe lgﬁikrénéﬁ%ﬁ?@g segion ey the apartyes Bsanddgn
the \%::@rﬁﬁe Bbard %e?‘ﬁbf‘@@aﬁﬁ%% W%ttl&oﬁohnpéﬁhéﬁbﬁ YESIRT

ch IS an o 19 to , 1S pressed
mMPPSHeR oyep§ ?éﬂ-ﬁa% Redtiony g‘t‘fp&?@ggm reangurtace of the

11ght~transm1tt1ng 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
fegion.

A CMP method is a method in which a wafer, which is an object

19




10

15

20
- 25

- 30

35

mechani sm and the wafer slides in the pressurized

state to thereby effect polishing. Since the

polishing region and the light-transmtting- region--..~-,
are usually different in material or structure from

each other and 5 behaviors of both menbers during
pol i shing of a CW nethod are dlfferent from each

ause of s differences in_stress and ,k wear
to ?ﬁg”"é}?& SHPTFESS smfﬁh% pofishing,pad ot & pEsewarizing
mepltandem ik thﬁwaf@hlsl\ﬂielsaﬁl e prebstitized state to thereby
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effeéttgﬁdltlélﬁg% lpg%l\?&mg TEZIO, g al}l&ﬁﬁlg Qra%sp%tgng
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el o 80 B S O 0L A 16 pottine
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chamag! sivkatyonand r9gng! tgg;cgﬂ- offuston 1 R At ch to be

suppressed. A conpr essi
ligh trtgﬁtlsmlﬁmgrmglpngfrpeg asuifscpobtlee polighimg pbﬂeduﬂmge

poli8hing $8h b pleveten eI cifibE SodntuBitief R
lightt{zansmitying regipat miere that d:fd:hgqmﬂ:shlag Itn:gldﬂn even in
a cééegﬁhe}é é"tﬁﬂe}&‘lé@ il BRHARi VG derfif é’ﬁgﬁ?ﬁ%ﬁ %%%bﬁ ertld

% transmtting regron 1's no
the qg@tﬁgangmlﬁ:glg segion. 1ncnnas¢§ewoﬁ}ham¢1 efitisej tha‘eby
enabﬁﬁ%r@é‘g%hahhbhymt Sflﬁ‘ﬂ‘nsgeéﬁ&%eﬁg}/‘bs %‘H I%pfg

racteristics anart za
SC‘"%F |WW§HEPr€ﬁﬁqurmty) tends to be degraded even i f

a cmefrﬁﬁﬁéé&hﬂ)ﬂgy o?fthkhg H?%g nilanqg'PeggddP% pf&ePllSin

re

nore t E t hat
the E3hge & 2170&”11 WOoN%rené anpeh pn@ferelgbfdm the pauege oflfiom 2

. to 5P4 tHe cézﬁ%@sé&f)ﬂftgoﬂﬂe?eéf %s‘}egg"tﬁgﬂ 1Mok B ﬁf'té’n#@ to

the ran from conpreSS|

- be geperaied By the Lighdrtsansmitidsg regiom evevif a .cnnmmsslblhty of

e ML 1l .
On @%Bg'&re'?@% difa @%@rﬁéswlbeth@;‘cgénedeedmﬂQ%,tmhehmg

| chafavmﬁeﬁés phiheH ¥s! SlaRa¥Blaifor eh st AbALHW 3 PRand©

unifo gmlty) 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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A light transmttance of the light-transmtting region

is preferably 80% or nore at a wavel ength over all the

region of from500 to 700 nmin wavelength. 5 As

descri bed above, used as a |ight beam are He-Ne | aser

light, white |ight emitted froma hal ogen | anp and

the like, and in a case where white light is

eqﬁ yed, light with various wavel engt hs can be

aunched onto a wafer, which | eads to an advant age

t hatA gt tpan‘smlﬁmlcefof a:hsdlglﬂsa-a@fsmhan\g&fegtorc n be

pred St Hboe S o i ARG BRI 5p 2ot from S0
to TGOMemswaUaler@hr ai sed with decrease in attenuation

Of AN BBELfikeAlad AN, LASK Dol L OUAN I e Taser light,

ansm regro

Whttﬁgrghﬁ emifited fmm & hadegan lamapt ahd ghe like;elrehit b dase
whtReyhitg R isa%}ﬁc}%&g‘? £ SE P ralBhS i eleBERR Eolls,
laugchgdiqnto a Waflen,ew Ch:leadst treani alyanitaige dhse ey profiles
of @Qﬁi‘ﬁce'c;f t\'bl\% Efe‘?fc,eitf‘me%ﬂt& ' 4ﬂc%h{i t{ecﬁ%ﬁ:%{etcﬁﬂgg of

ron 1n attenuation O rans
a p@h g glndppmt mdtahmeanummenmkmgnmfsa fibm thickeess

R T N e T T

throyglthe ! s.mglttmgur@gmrs plesfed odisl L,zghﬁﬁaaimgmwm at
a n%éggggglgﬁﬂm{@n%s%a%ﬁgt% rl]ié glséé“fs {rﬁ]BQFtaSﬁtt th&eggﬁ%ﬁé’

deteriipr precision ghe Polishimg endigoinégingh ai measuyemenbe
pre@‘i%icﬁ{ BB fifrh Shfcidsies F:'}oﬁxg geﬁ? wpn8§-fft @éédr{l{%& 89@%' Sit is

| eakage (slurry lea
pre@%aﬁqﬂq]gse eglisht-fransmittingyragiondnswhich attenagition of a
11gh‘t ft@a.xhélﬁ?ﬂ%hh@@ cah BRSHAIRr & 1R sg'g)x{té‘xewav]plen%}q s1de, while

ght-transmtting, region is

a d%ﬁﬂpaﬂecﬁlﬁ@ecaél bsmlgbbhmntamggb@wsa sf@dct\@aveﬂgngth
rangéght a correct reflectance can be detected, thereby
detection precision of an endp0|nt

t |
ena 345){1]@@ §2§ﬂ|§g§ 8 ofea lightdganamitting megignsisdereferably
60 d%grfeé@ %r%olﬂé‘ %n.'d ﬁwretﬂ&fbg‘ré]ﬁg'iﬁ fjg %E%h%@ J}eﬁom 65 to 90

epressi on rotrusi o struct
degfﬁﬂ% Ag rer ﬂ%‘/ﬁl‘?ﬁf% lfaéw%hhmg 60 degeeesTive ter m a
11ghﬁ»¢f€[@§rﬁit@ﬁ1g"?ék1@h%réé%y% bé HetrnéE; E’[@%%Qﬁ&g rse

hol e f'ornmed on er surface 5 cutting or

POSﬁlf?éh‘M tpcayge N@éﬁb&fﬂﬁsﬁgﬁ @hﬂlfré(cl@ahagﬁ)eégm ketwaen the
pol1flgeqt%1@ﬁ%ncﬂh€>ﬁgﬂt -tPBnSnRfih s hbBRSi de surface of

t-transmttiing region,
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
structure, means a groove or a hole formed on a member surface by
cutting or the like. If macroscopic surface depressions and protrusions
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slurry containing additives such as abrasive grains is
collected in depressions and scattering and

absorption of |ight occur, which tends to affeet-----.--.
detection precision. A surface of the water perneation

5 protective layer has also preferably no nacroscopic
surface depressions and protrusions. |f macroscopic

exi3Y o 8 A Rl Bt e i e e i thinggeaion, a |

slqms cpnrtaum;agtaﬂchmes saghi a¥ hbmee @ralits Redoltted in
for

eI Bpel Hod:bing 4Pl ABbriin PLEDt PeruPouhich baids

to affecsmeumm precisibhe slusﬁﬂheeaff thI&ewaﬂelﬂ péhm@umgl on
protbetie 1L RS Md hHGeRIIIS Wk SRk afic SAHERR ebepfiigns

rOtrUSIO
an¢1 iRjatmusianso, I e cavsnopie suckide delamstsﬁms)éndfm‘otmsmns

il 5k AN R Pl i 1 i
Poﬁﬁrl] de dxery engmilyrence®on detectpdrapaecisjon.s i nproved.
I A il R 5 i
prefgraply ﬁ@es%@& feans. fm dhetinvestibns she sarfacesof thehpohshmg
o 1 18 A e
strygfare dy &\ﬁﬂdel‘ axesvinge poliebing tquidwyi Ai/sa ¢heverage

cellrdﬁﬁf‘étei' @'ih?: fthe EQﬁ f@éﬁqpﬁr%fgfe;dﬂlg ”'ﬁ?kth‘f of 0§§1 erﬂare

urface of the polishing rease
pre%qrg]qur POHIMOTyiese, Winen he megag¢ cpllidiatiatgr is €0dsmtar

les§3§)lgﬁ§f%fl§§qim TBeegonpr ession recovery of the
fine- cel r%IS preferably 50 to 100% nore

pr eg‘bﬁa‘iﬂ%ﬁlﬁg gravity ofdhoviine-cold feampisepsiferablydbbeioyl.0,

moteSprefSrd 150,y gmvh@sh%% ShoaRe %’fagftgqs geéé HAD.5,

the ﬁgqg fib"-% arfase of s%eugzmgmn iﬁelowdsum regluce
é?fity andnt (Sﬁeéf prbhﬁﬁhr% v‘?ﬁ 1k SO tﬁgasr\;ﬁ‘f‘:ff% gtséth&? is

ower ed ression reco

the E)ﬁﬁh
hlgﬁrg@%gr%uﬂm By benof ﬁ!@e cablvan saesuirface thhﬁhpOllShmg
regioh s Qﬂz%rééé’éd i eﬁqd"iﬁ‘éhﬁéﬁ% %@&if big tﬁe'ﬂaté o ES‘oﬁ‘sh”ngC

pr ef er abl y a or
tenc%r@@?zﬁﬂ Q%‘?ffl\/Pa or m)re When the storage el astic

MoAThel Soinspredifort PaLRP) dRAe ke ce 1@%&9& gs g’}%fe}%ﬁly 50 to

surface of th onis lowere

1009 6] angre pye@ragly 8@&;2@5‘ r egﬂéhpgmh%cqmmgsslgnu@covery is
less g}iiﬂ@@%,f&ﬁl ﬁié&é% ﬁ]f %Z% thgﬁﬂk% E'égl%ﬁ 1%%1@#1&'1&91%{1'
Cha%e ﬁ% BWWEQPQ hgfaing ’d?aTeRWédbﬁ @pnhe@ enkptthea
polidtdngi ﬂe@é:@séh&&lﬂel $tability 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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dynam c vi scoel astoneter. (Fifth Invention) The
invention relates to a polishing pad having a
polishing 5 region and a light-transmtting region,
wherein the polishing region and the
light-transmtting region have a concentration of Fe
of 0.3 ppmor less, a concentration of Ni of 1.0 ppm

foa®h f s
o Ty ] v ikl viffl o fersifP Bifing fig fn =
dylé%‘ﬁé“eﬁﬁ“@?i%ﬁiometm' of 1.2 ppm or Iess 10 The
(Fifﬂ@ﬁ&&&ﬁoﬂ?ve found that as shown in Figs. 14 to 20,

and a concentration of a netal contained in a

mat éﬂ?eam‘tﬁﬂm &aladges polaj polishingapad havidg cpelishing
regiieahldya Cﬂi'gﬁftet&'ﬁﬁtsrﬂlfﬁﬁg' ?g n2 Ry Re i dHg! li’élﬁhg &%1031 and

evi ce. For exanple, centration o con

theudligfht “tipnsenithngoieaibn BeVs %@ongmtrgty@md Eerpdde3 opntar
les§} e6atehftdtitt6ENDRIE .4 %ﬁggﬂ*{%%s}’ 4 %oﬁc%ﬁj]t?at?@{ bf Eopper

\I\gl l'e con entrations of exer
ofq

fl?RFErf&‘"e 5% & anrairatien|of zinc of @elinmm omisss and a

corﬂcehﬁfﬁtm&oha\l%fIfg%lﬂntcﬁlafesge Ni, Cu, Zn and Al exert
yleld of a device. The

gr eg&][el nf | uence on pr.o
" nvahecnyeRiges have ﬁ%\mfidglﬁ@ asndlown i Figsnddnta 26i arkind
andod conelenefatidie ofel MletaCos@ined ihh M@&-ﬁaﬁ Igthw dl%h%' ch

12 20 % ol4 shing, pad is nade, exceeds a threshold val ue
polishing eXEIt Pellsahl diforentiniluepee @nca pypdngt
yleldfofai devic@e IFG)rgiJ@ﬁfll ble, ra\e@éi?ﬁﬁltrﬁtllégr@ﬁlﬂé E@h’t@i@leﬂqw&
s is,a threshold val Ue
maf&&?@éﬁt"rﬁ{qhoﬁ Rﬁqeé\}las R?rﬁﬂelsom%e’ﬁﬁéitﬁlasg@?éé@ﬂ!#eﬂﬁé on a
product ?ﬁ@@lﬁlwdeﬁhéemiedcdﬁééfﬁraﬁoﬂé @t Slerd
i ce IS reatly 25 educe EL) I nvention, a

miSY per i on GoPT Pba éﬁm heThe inventors have

foulhdi glliat tFIea ma;rﬂa lm am?Ap Bxéﬁ?gﬂ%h@fiﬁﬂﬁéhﬁeé oROh Y8 guef
egst. one ec ro royp cqnsisting

vieljof 88 rick ey Paehiorahats urDeRdauid Bt 2o
coném?ltrb.tm of e@clli @S ithe n&e@eﬂé ceffgiredSima rﬁaftéﬂiﬂ &f RBiich a

t.er 3Q resin, ol
Pdl%‘af’ PRA B made Sehds adlye %ﬁglcggeﬁyf 8peaiic tosthe and
comsigﬁlahg yn%;r;@g f Ipt@rbﬂﬁlct \%@Hg Rﬂ'd/d%:fo%&g?kaﬂy&ed‘ﬂcbﬁ a
gﬁ)tnlr%ﬂ téon(y g of eac cg ];gﬁ: e&%lfsel,s & threghold value
anddfearcenmgltraﬁﬁnmf e¥enads of U@@ﬁlé‘tﬁds ekebeddafhbe
ormed..in net, .o can process
C°:‘§§éé Ak %ﬁ’fé b@@%‘e?ya gﬁgﬂb ; Bet StPiaa) 4 b Celeridealn
reducest. be reduce ut a urden i nposed on a wafer
'n Itnhﬁqé: Eﬁéenﬁ@&lf’ g. ?Ba{:e?'?alacl)fs t%ebgolgs len?garegqon 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 (meth)acrylic 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, buta
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t hereby, enabling a product yield of a sem conductor
device to be inproved. The first to fifth inventions
relate to a nmethod of producing a 5 sem conductof-----.--,
devi ce, which conprises a step of polishing the

surface of a sem conductor wafer with the polishing

pad descri bed above. Brief Description of the

1|S e thVleWOfa Ctlon
bufiENiBRbeEtdin 7 wared i3 BE Qenting lercan ssapscicensed:
thernbﬂ\ﬁhgbhngla prodkctgyieR] of asseanitembictoy dewceftodbe

im c{ ture showi ng an exanple of a conventional
% ing pad. Fig. 3 is a schematic sectional view

s hov’i‘ hegfiast wxfifthl mvehﬁ@nsmdlar:’@mmg rhethad oﬂpfd:dﬁtt‘mg a
Ei s.a schematic sectj.ana
serh RSB abvide, FeiGh pritpBRPE I s SEPLISRE ticcRnface
of eapemnmmdustwwaferemthﬁm pdlisking padelestribedi abwvel a
‘structure showi ng an exanple of a transparent nenber

into which a light-transmtting region and a water
BH@%DﬁemPMHm%ﬂmDrammmer are formed integrally as a

o o04E S EPactonbl vifw 51 £ SE0ATRICh ShEWIRE o cxample
of afP@Iﬁhmg/%PPatﬁtL@yua@bm QMPapalisttingg nethod. Fig. 7

ol & Reg g SaBBteNAay of LTI BN EE AT e fafipi of o
congepﬁpgal hmp@d preventive layer. 25 Fig. 8 is a

sch t3 s eﬁfﬂeﬁ'ﬁéhc‘gegﬂgﬁ%% sﬁ%vﬁégrgﬂ gxgﬁlpﬁe ofa

poI i ng tp a second Tnvention
polig H&rﬁ’ﬁdcos &rsbiaventiasw showi ng an exarrpl e of a

pol Fahipgs Baéi:l‘i%fmﬁ?& @e[cﬂohﬁléﬂg& %ﬂouﬁhg ::1ril gxbﬁuﬁe ofa

schenmatic sectional view's an ex
POhEbm%ﬁ?gignp%&jW ichy amapm@reﬁwmmawem. on. Fig. 11

s F1%®i—’éﬁ?ltésd%1lezﬁ£ﬁb A of LURPUOINBARLE S ELANRIE of a
traf}ﬁﬂ?é’ﬁflt memheg lngcz which aligbtrdransméting negioni and a water
| f
per SRR Rl bt w5l B6L e, o
seckigfals gischespriis wipw of agpradess fozmaaufqntung ahe

pollﬂ‘i’irigsfiaﬂgaf&ﬁ@ f?:fstein(IQHﬁBﬁ 3F rﬁ%a{ﬁ§10¥ ch%%ttir@me': thdq. 14
gr.aph sh OWI ng.a relati“onship o
&nt’r Bt § $ghematic sectional view showing an example of a

mold havmg 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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and a device yield. Fig. 15 is a graph show ng a
relationship of a NN 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 concentrati on
and a device yield. 10 Fig. 18 is a graph show ng a

examipie iof mhhlgblmﬂnﬂg pAld @m cf@mrfhabf #ith AbAigIEVi ce
relationship of a

y| el 19 is
g dPis f isrBh HPEES T lA ihship of & Fozpricengration
angr&adbvmbgmchb a relationship of a Cr concentratl on 15

and 21 | he ic.view of a
cons?lrgsct ! onaggﬂﬂr%‘oéf% NE)GPH%FH’@UOH
andppdevicayielavi ng an endp0| nt det ectl ng devi ce of any

of t f| t.t |nvent| tailed

Des cﬁlregpt |6£)i§15 0189 ?Iﬂf% S EEr e %2%9&?%@3 @fisgoncentration
and @vdeniceryjeld. pol i shing pad 1 of the |nvent| on has, as

sho F~| ol.i.shi ng, regi on 8 .an .

| | gmq Fanss%l ﬁ?a%@ SPE’&IBﬁ P gjﬁ‘t’xﬁg’tsgﬁ“p rg)é,aniglatqomentrauon
an@)ﬁe@@ﬁceveeldayer 10. is prow ded on one surfaces of

ﬁQS.FﬁE §81s Pt Riabie S EteRais O roAbCohsenitgion
andygidgvipeyinddt i on preventive |ayer 10 are formed with
Spelifl 19 ?%Ig*éﬁ%ﬁhﬁﬁﬁé%&%ah@h%&? &t W Cceisration

anc}ﬁéiewlq:(gm dr ansm tting region and the water
but

t
P o 207 oL S HSwil 8 r bRl BE8 0 Hon Sendrion
andnpdevigeyigldbl y 50% or nore at a wavel ength over all

Lheraghge 0 LAmaA00;00 DA YELERGLY, ape. .

exag'g:gﬁ e &MB IRﬁﬂJlem@ﬂPPBEatlms havipog pesérmdpsiesidetedting
deVﬂ@%Ioénfr%?'tHeg@st‘E& e ent flox;r%el am ne resin, an epoxy
‘her nopl astic resins

resin and an acrylic resin
such as a polyurethane resin, a 25 polyester resin, a

|
Detafid DESSig: cgrfé%%@?éfe%ﬁ’%%ﬁ Sontai ning resin
(Fn(ﬁidw‘@nﬁgﬂn)cm oride, polytetrafluoroethyl ene,

pol X\hdNeHiAgSad | U thd SRR P hh5KEY 'shdwn in Fig. 3, a

polishing region 8 and a light-transmitting 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

30
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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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pol ystyrene and an ol efinic resin (polyethylene,

pol ypropyl ene and the 5 like) ; and rubbers such as a

but adi ene rubber and an isoprene rubber; |ight

curable resins curable with irradiation of |ight such

as ultraviolet and an electron beam and

photosensitive resins. The resins may be used either
pol@b@fé& 1@’31141 o pRRIMA AsIAl aldd LﬂBs %eﬁ'rrégﬁl a{}ph‘éryhc

hat a r noset reS|n|s pre era ycu
res&‘bn% FPONGHEL 2 %&mﬁ@ntmmngﬁealmwmﬁl ehh:rlde

polytahaﬂguf@éthgléﬁlpblyﬁnmhﬁﬁ aofide and the hke)r,maI oy ed

lghoto r}/ rIZl |n|t|ator IS pre
Poly§garRe2nharple inig rféﬁma(ppb@ﬂthﬂm smlmrrofmhm@ Rof th
likejn)chred wabBEr$ SUBRAY &butedeMed Hikbet ayﬁrafl %@5&5@&5’&%@

i l_a: el eCLl:ﬁd in, COI’]SI ratl on of__adherence
'8 §T 6?'6&?111% Ie avigh ﬁﬁﬁaélrlaﬁpnﬁéeghtrﬁwkpam%mvgolet

and egl élactranlbed e bl pﬁbﬁiﬁéﬂsﬁﬁv@?eﬁn@m THigl feQid £ah be
usegi}e%ﬁ &E(in‘acturlnﬁ_F paaug of resins cura
FRAAIHAT W CR '?'Simthrso b ofumare ks ptmaat a
therlemlset meslholutpnelmwlﬁ guasdl dti AcbaipaativeapRofemBesitise.
nsat ur.at ed hydr,ocarbon group are

In g g‘{ an e ﬁ enl c
3 I?qrgd"l ight gurah &S € F@sat her eof
phatuqulymermﬁt;dwﬁm@t@f @bﬁéfeb@ﬁ@derﬂ?ldf% togRehyt.at es

tsg::?‘aas %‘f%@ﬁ?ﬁkggﬁl coI thacr a%glp%i“@«'{sr@ey@}ﬂaﬁon

previrnivey later,is greforably bélel@t@i’ an %ofélfsgld’éi'hﬂo@it &f adherence
exane

clo%&gt%éﬁi Et,crg Iptfm L bj A té H%Wﬂa‘?@ poﬂsﬁgng region, a
themthpbstautipy bf atptdhslﬁagtr@gﬁiry baldea xﬁanﬂﬁidmkﬁi &ppangtus.

ARkl £ A O SO0 e LA S
curgble-teisii mﬂmuh)mposi@aﬁyhﬁnmmﬂythae@nan Rediils having
an o B AP AR baBRO R Eed BE erifiag-o To be
concMa; axmm]leep therest imclusiec podphpd o rdesisslt basdd

et RYhfes RORH ST ATRRSIA R BRI ) L °

: tetra@tiwwmglpemlv@amylatmmmﬂm@glﬁme digirydaeyanat e,

tnm%t&kf&xgxf Mﬁ@%&# ﬂgr )V%g&a ﬁ&%% %%%% | g nonoester;

1,6- hgxangqlp:cll pcmi@rtee ringhqnad*xed(cﬂEhh&@lm;d, atlpentaerythntol

e e P HAt e b bk s A

0r1g¢bu§&cbhaﬂd1ql shayaiatd; epoxgimetheairylates b).lahra@, at e; and
2,2- B RIS BHER 5B Saf RS Beia
adduelswibispienol A ooepichlorehydridsbased epoky résingirance
moldci il AP I pBfireBtdrsWicif YsAP LEniERL ke & phthalic
anhydride-neopentylglycol-acrylic acid; a urethane {meth)acrylate
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 (meth)acrylate;
phenoxypolypropylene glycol (meth)acrylate; nonylphenoxypolyethylene
glycol (meth)acrylate; and nonylphenoxypolypropylene glycol
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phot o- pol yneri zation initiator, a sensing agent or the

i ke can be added 5 thereto. No specific |[imtation

is inposed thereon and an additive is enployed by

sel ecting according to a light source or a wavel ength

band in use. In a case where ultaviolet in the

vicinity of i-line (365 nm is wused as a |ight
(medh)acelatx arfﬁh@aboﬁ/etrbsﬂmiﬂidy BEUIAC VNS, aRrEE rf 10

co@%&ﬁé‘tﬁén%g%aﬁ benz 28 Orz1gphenone

4, 4' Inbdpxieti tet delyhancﬁdz RAGABENYTSE a light curable resin, a
phéfoggbgﬂﬁ ti(g% t l %nmans%%%%g %.%%?1% r(‘)?‘ the like can be added
thereto)- FN@ lspﬁclfrmhh'ﬂtadhc)n lgmmlj’lbsh edlhtheﬁéon and an additive is

n e renequi none; n20|ns
emBl B RLF ST RE0RyNE B D SPBEce br & WusiEpeth
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S’umin&!a.S cade WhdR QPRI ik élcgﬁi?.yh lﬁnrré nm) is
usegl_ 2% aclpgl'@j;v sphEney lexadn pledi (§f rthﬂmd’dlxmﬁb dmtldﬁdtﬂ} ed@g@éﬁc
m dazol e di
ket?h?‘? gkmh?aé BeheARneRpRE ki B Betiphghenone,
4,4%b ﬁl@@m gnzoghsaomnghenyl i m dazol e di ner and
I d e di
4“?:&?.3# b i G ) Tacr 1 di e ang
2-b qnwlb?sklm@hymimﬁy(cymmp&mnophmmphmyiegwmeqe
ﬂ:ﬁ@aﬁg—ﬁl al one ;or I 0
2-e yrautia onﬁé{gg%cp gh%ﬁ%gltﬁkél&géu &gazpfr&s such as
Hengoipmnd eﬂuﬂb@azom gimyl clerivaitiiesesuciss and any
bengj}ldh@l% 1 g@ilég: i dgrg gh Jgaction by irradiation
use exanpl es

to b t
‘(Of‘F#éII"é%Pgﬁﬁlﬂ )tie- d@emdimmm?@dghzggsr ﬁgea conpound
2 o - LS AT ARt e 07 &
2- (Osﬁ)‘dﬂ%ﬂlﬂm%’ ﬁg"l—? enydimidrzede dimehj ch i ncl ude:

| yest
2- (onﬁkeﬂym?}ﬁrgggﬁaensEﬁeﬁﬂllﬁﬁag&%f‘é}‘zig po yester

obt
aé‘??@ﬂél?@" '5653ﬂ1pbewﬂlmlﬂazhlegdiyner anci nnany| | dene
> (2?"& @‘%Sﬁz@tﬂse 14259‘%3%}‘?&’9‘%%%9%%@%%°€?0%%1 fhai n

deﬂ‘?f% SoPUF ﬁ%%ﬁ&m aeridine andhl 4-big9, PraxtridierydjHeptane;
and wphrehylglycﬁfeou Prsd! éﬁdiﬁv& 807 edgélgﬁé’q ghne orin

{%l nnanyl Ldene group, a carcon°resi
com of t‘Q’OBerm%?H@J@ﬁﬁl | bene resi due,

st Wy bp&éﬂfi@' SRS i Pacdd/ O '%lepf‘lS%ésdelstltive 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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a- phenyl mal ei m de, ant hracene residue and 2-pyron
residue. 5 (2) Polyners each having a diazo group or
an azido group introduced to a main chain or a side
chain thereof, exanples of which include: a

par af or mal dehyde condensate wi th p-di azodi phenyl am ne,
a formal dehyde condensate with

phb®REABRM AR A tit A & S@F@J‘ﬁ!ﬁ@ﬁ‘a@a Slm&?@%ﬁ)uﬁ a

f or ral dehyde conden

cin, SENER A £8areimresidiite 1 invcaumaintresitiist |
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ester 1 ntrodu

_Pol .each havj
"¥r méﬁ%lmfd&r agt br%f@%éﬁm duganh2:-pesempeddust whi ch
i ncl(@pPolydnefd ¥4t Having/al §idz8gr ?aéruéﬁte@ﬁ'do

bon- car bon. do bl e bond, such Jas (ms h) ac o )
t‘aﬁﬂfﬁﬁl { p.IRRBuGR a2 0§ R ﬁﬁ*&'zﬁhﬁlaﬂé@rﬁ , \EEETRpL bt which
1nchxdaaitaJpaI~@16rﬂﬁillﬁldh§ﬂ8 %Bﬁdeﬁﬁa@ﬁﬁﬁﬂbﬂﬁ?oﬂﬁ%ﬂé@ﬁﬁnn@ a
acrylic aci an_ unsat yr at ed
f°“§‘§h%/‘{h¥ (iea% fdensris W@ltgbfawqr@j inzedjymRtt (PheRYigmine)
phcr&;ﬂmteba)lfdrmeldiemrjd&?c@ﬁdéﬂséﬁé%ﬁ:ﬁfa an tepO)?f)C/) Var
acr n acr e. ari ous
ﬁ%@k %ﬁ@ Qah'éﬁntg Ihﬁ&ﬂ’i@*’ﬁl‘%%) nsitive
polpnhyhpratadoba?eabﬁ@iﬁh |et1}d/§zi@ﬁia)t d@@l m deOI and a ;
ion of a enol resin.and an azido conmpoun
contid B\t B hea st Irofised 3P amate
chalm owtai sideacledienitoatby) &ia@ﬁpldsr&f&bhﬁzlﬁiﬁ(ﬂud% a polymer in
whith P AR RS p R cerhoin doubls hoadurh 3s 1
(meﬂm)aenwleyl gnanp nalmmbblbmed snrmhgatmaté? tﬁaﬂyesxteﬁ an
can be use i nation with a
uns‘éylg%dzéggbcg&g&%%lﬂﬂ? g Hﬁ’tsé’%‘“fﬂ& ﬁn'Pr@ RPYAE: fr ansmi t ti ng
poly{mitbjadrylipreefiéiabwiich aﬁhﬁmeeﬂuratﬁﬁ eaﬂx&elda@*bbnl dbuble

o 8By e gl 0 5 S, ki

Epoﬁa(mﬁmhcrﬁlamemcbﬂodmﬂlaﬂ«m% ae:l‘ylaae :J{ by a dr essgr
not Vg PR KB ppdBSensid puiiditts phw el o

polyamidgs obhetesdnsitive gmﬂy&irmﬂblmld& dﬁdhal conehirRitictuof ag

pheA S BhE 2R PAaBIHIRL i GaT bR Wogfard, en cpoxy

mat er 1 al

| resipogfeepaliamide Z8wldckra ehemseally nr@sslnikaslﬂe rgte &I on

P ol il i B Bhows SRkl o1
polymesization énitgatarpoStillr miohemeer; emiturabribbés, atirethefic
rubBbedrB cydHettlBetn 1 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 occﬁrring.

A material used in the light-transmitting region is preferably a
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dressi ng marks during polishing and high in wear

resi stance. 5 The pol yurethane resin conprises an
organi c i socyanate, a polyol (high-nolecul ar-weight
pol yol and | ow nol ecul ar-wei ght polyol) and a chain
extender. The organic isocyanate includes 2, 4-tol uene
di i socyanate, 2,6-toluene diisocyanate,

ma%eﬁai GPSQB inYd ﬁ%h@.ﬁﬂ@g degivACHAAh&teri analogous to a material

p nyl.net hape di T socyanat e
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and kesliegih. extBadesabl e organi c i socyanate includes not

onl y,.t he i sacyanate co unds descri bed above but
2l sTHRPTERURdePOrARRtE R HAles Perip e ﬁﬁﬁ@gyanate

2 6ptd1ueﬁ@cimbaygnac&nmcmdﬁ héﬁ Ihli@cliwiet Ny :

b conp und S, ACl Ur g«
2,453 A T o Sl GS anater zﬁ cﬁp%&gﬁm@nmmﬁnm
1 Se:maaplotlnadena Iﬂi?iocybﬁaté aﬁ-@H@iﬁeﬂf ldﬁéb é}ilhﬁtk:)el énylene

on are cCo rcl a .l a e. ecause

iiq e Ehefd D IR it yE B Ts ghs R lane. Al EoSEAlS
hemdmﬂlyml Glusgbjtrar.]mate $)41b§16131héb{t@.ﬁ cﬁlﬁ@@@iﬁtﬁer i 3

£38S] e | SOCyanate, CO | S use

4,4 S8Rl S e nalie Bieaty R R e e Bnaebe diftecyatats etc.

Therserrpayrht ué’etda dibgb-ormdea uhhitureiod I‘ﬁ*livolﬂcﬁti Wdrel ﬁhiélré@ﬁs

pol yet her oIs resent ed b t et | ene

P L fRelliSatlR orahic SRR SheiieBndt Srbe i oy aRate
corrgmivmhmim yllesoﬁbadl glsdwe bno hyszstxmlnmhuﬁahb@ uaifexrmiomll @r

o FbL T KRG LT O ERS RIS 5D A Bk

conmm;am r]DémmbdmﬂevN t(meﬁitkfhbamzdcby BH}&IrH,td ah¥esbeéries of

ciisPr e LR, FOintRuinds LPRE etendf e ”gro‘é'ﬁ%%%aem

(Asal'esmamlr@onmﬂaltlom) mﬁommermeﬂ]y araitaigleni Because the

e ERPAOH bR i Bt Rl SRR ke L E

synthasizingyd psépalynbernds easmy@éledayhb epalﬁﬁdcyanata/ or as
condbgf AL Gl i AnT B g DT8R
compoiywl.s but al so | ow nol ecul ar - wei ght pol yol s such as
et h‘}‘h&‘ 'i’ﬁglqlﬁ%?é(iular-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

29




10

15

20

25

30

35

1, 2- propyl ene glycol, 1,3-propylene glycol, 1,4-butane

diol, 1,6-hexane 5 diol, neopentyl glycol,

1, 4-cycl ohexane di net hanol, 3-nmethyl -1, 5-pentane diol,

di et hyl ene glycol, triethylene glycol,

1, 4- bi s(2- hydr oxyet hoxy) benzene etc. The chain

ext ender includes | ow nol ecul ar-wei ght pol yols such
the?é gthyl ene glycol, 1,2-propylene glycol,

% ropyl ene glycol 10 1, 4-butane diol, 1, 6-hexane
di olThe\polyehinthiglescnot onlyths gbove kigle- mdlocelammeight

polyolSEht bish R ehbREGIAY- Yejetth SONLERTCH A eiyiene glycol,
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3- me‘q;zyl-d{ am@y@m@@}; yﬂ@m glycol trlethylene glycol,
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diagin %ﬁ‘y‘ldérﬁ? tiagminediphaapemeshase,

4 48@%1@@911@»1&1 Meéthned 3 Pl dRMord- 4"4’5@1a§ﬁﬁlocﬁl5h§ﬁ§159
Esg;}%m ngl or as a mxture of two nor e
@%ﬁ*ﬁeg’ﬁ ?lfpe%r%mmd.l@h%mﬂeﬁwéﬁﬁaﬁed by
4,4+ disghino- arw-dze@hﬂ 858 Mimditfy laﬁﬂﬁ?ﬂﬂ ﬁ'ilefﬁﬁaﬁ@' ored, and
ref er,ab such

3,3% @ﬁé@yﬁﬁa‘? Ci i ' a%ﬁ%ggg?ﬁﬁe% 4rme ﬂﬁne “bis methyl

anthréndatd, 4acen ey leﬂggibﬁg-%&ﬁhhﬁfgﬁhé Geid\he m’ldiangﬁataq&mhh yl
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Ko Y use e ble in such a
3,3 Righirdra i thaniipgas 5 etic T A Rhensh g thateoy
1, 2%(@F$ﬂﬁﬁb§ﬂeﬂ§hﬁ1@r&h@&w e wgrsﬁl@r gani ¢ _
anat e t e ext en dn
glycphdimami B, 2 - Bt flispe dagyne etc.
Thezi@nmdgﬁgmﬂ tsmgly dr%@é?hixtaratd{@w G mmlegﬁnaeoi t
esl| . pr erti r.ansmni I, N
Hovedgr & Pliiraie IO BRR S Dy HEelt, i redi Soing e
samlei ig hﬂs@ mﬂmradt, tampthagiths golyaslhnheve blaedéd pieferably in

erti

sucha Pange fhat Ehe 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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rati o of the nunmber of isocyanate groups of the
organi c isocyanate to 5 the nunber of functiona

groups in total (hydroxyl group + amino group) in the
pol yol and the chain extender is preferably 0.95 to
1.15, nore preferably 0.99 to 1.10. The pol yuret hane
resin can be polynerized by known urethane-nmaki ng
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meltitngfriethbdss than 2 wt % reaction curing takes an
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ndency ., ari ses
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viewiiRE of st bl atid BFWP@&F“EH £ PRIEHRNE fEpingduring
polishings pareéorable 26 Ighe;i)raﬁblﬁi‘iér hiethod il @hech Mﬁ%c&ﬁﬁéﬁb
n the light-t smttin ion, the
tersfireld 1¥eBopnlct &ovhfitsiotd it 4 Greqniinpepaic,and a
polylol ghtadseatdes lalmiga chinin exltgﬂder Iwré%tﬁ?éﬂﬁilﬂhw pfepolymer
S en n e cura
A O Rt Brefly P o ECLET =B BPc iy tc ghctite fange
of frouPQath dmls% andtmerﬁqirefdrabl}gehm éaerria ftfe range of
i &1y u ure
fronf$ o 7 0% FEIDHED MO isiiE88 §68n 7 Re scadlioh ovging
takels| anlexcessigely omg tiine and drise Arteadeaty 2o redolkstd on
$ 0 per L bu .
prodUltty, Wil it BRINE0 15 %5 extfodR & 8t hr r iGaCtinp Velprir is
excetssmehg fastio merebyrtguﬂeeqmrllﬁchhsmnmxeﬂﬁi Hlaé;ami)act_ehﬁeﬁcy
S rotatin xer |
aisd{ i 0L ANRES pROSRR SegRISHLLN R Sk ncy
and adlight transmittamess a et hod of stirri ng and def ormi ng
by e S £ rabl e. .The shape
o WhlshOticteriS BEhpleS f O el Eeiormipinippgeion. e
decay of reflected hght becomes 31gn1ficant 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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particularly limted, but are preferably simlar to
the shape and size of 5 the opening of the polishing
regi on. Though no specific limtation is placed on a
thickness (d) of a light-transnitting region, it is
preferably that a thickness (d) thereof is equal to
or less than that of a polishing reglon To be
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i B s L T2 e, i SR o
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ete.).

The method of suppressing the scatter of thickness includes a
method of buffing the surface of a light-transmitting region. Buffing 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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order in the range of fromO0.01 to 5 nm In a case
where a cushion 5 layer is |am nated on one surface of
the water perneation preventive |ayer, a thickness
thereof is nore preferably on the order in the range
of from0.01 to 1.5 mm while in a case where a
cushioning effect is inparted to a water permeation
detcBieNhéMgrdyer itself without lamnating a separate
cushi on | ayer on the water perneation preventive 10
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waté0gé f
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orm anari zi ng

char ct eristics (in-plane uni
imparied tp\a wates Peqfﬁéaglﬁﬂhatﬁ‘@l%bﬁ@s diself VVItheuéc atter
Iarrﬁhati!ﬁgcéﬁ ReparaRchsigdnlafRl e 19d v\}%&fef P@%&Qﬁﬁﬁ%f&%@ltwe

flon preventive

t
lay ?FataeFli”\ﬁﬂ%@P Hheren g make ﬁéﬁfegﬁbbgonet@ﬁmdaen dnbesrange of

frorth 5 exBmane, pol yuret hane resin, polyester resin,

nm de reS| cry reS|n pol ycar bonat e resin,
haI ﬁgjéfn%\cf%eli gk isﬁy? thei wafefepermeation preventive
layquoisypesfeaiBly G® ahmsf BEHD, rﬁelrwreféraﬁ(ry;%f ;lIHQﬁJ 1g§g When

the ﬁ&%{ﬁrdﬁof%n@ %]ga]t%s 1sejafgépnrlr ége{rg 3 2;,5@ Qgrge undulatlon is

caupbdttosgmfaw pofﬁ@h@ differse by d&lt&éﬁﬂg?ﬁﬁg@w@f& an 4

th h
obidi i istinep oS inflgenetn ojsing sbarectesispiosi (n-plane
unifotenity eald pladuarizing@rolri-apetd.). OnThé PRdthid 6ﬂ“§%%p§%snsgng

theﬁgggttre facg%rﬁttlnlglpealon bu{'lo ﬁref]%rga s ﬁ@ﬁofﬁ)

watghpemie\,mi“oet i_‘)ﬂﬁﬁ:ﬂtﬁa@l lﬁybﬁ a particularly preferable

| b
FesT bt Tnet ol dotning b Tlignoe romtan frludss: &
exammipls, palyurettmué r@ﬁﬁo@f@t@r Resid) QAPAREGE besin, Ylcrylie

resu% %8135%%}3 %:E%fs}a egl;){t harlpo y%frlly cchlorlr >eS
poly@éﬂrgﬂumbemylme,vmlgbinﬂme&% flaseetideo |®@y&t§[~e1‘i}€' ght

t d h
olon L b (DSBS SRSt R ). FoRey Soband o
phomsemsitive réwinor Jhivise magch@irkd e8edhes aaborere T Rk

- or n{@%tﬂherf‘ggf The material for forming the pohshmg 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 polyol)
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The hi gh-nol ecul ar-wei ght pol yol used is not
particularly limted, 5 and for exanple, the

hi gh- nol ecul ar - wei ght pol yol descri bed above can be
menti oned. The nunber-average nol ecul ar wei ght of the
polyol is not particularly limted, but is preferably
about 500 to 2000, nore preferably 500 to 1500, from

L,he vi ewpo of the elastic characteristics and the
and;g gh WE é,?nld(%ultl ng pol yuret hane. \Wen the

nuntiEhe avgamgh etsc’bé)yagmtecu*s@d ;]mo? iﬁartls:wallle&ﬁﬁ mﬂmedh p8Ad for

{ { t { t
exdPI Hb BRI PP RaP e G AAbOYEH T BECBR T gd

bri f[‘fnleehlghairy:ﬂmlammlgthlt qgil%ol asedlis siot paurpietilarly limited,

N

and SBERERIE e Blsh- o Ul WBRt Pl oP sl Sdbove can
be puintitmned. Fhe lrhﬂnbebfm?mage tmﬁoll?aam:a@dtmf theupdiydbis
o LSRRl TSRO, R0 YRR Tl
prefenatdy SﬁibtngOﬁpfmlfhe mewg:btnt of the glastictdtarazbeistics
anEhYHIELRE, AALAAE0GEEHAN DOAIRRO by B0laycrage
moteénd@r mlgi@t is lmse |than 500 ptham @plwmgh@no p@rtamedzﬂlmfrom
doels 0P ALYE buffGknP Blastlen Bt MM RN s %%ba m9°4 1591tae

I oned ow nol ecul ar - weli

- po mmn oAsgordingli & polishing paldtprmhmq/frosreuhISThe ratio

skt SORRRIEY il Lo
objettpbpelishing c Furthesduscastbeodf eany pbrasinnnguehbgi on
pol rf@cﬂ%ﬁ@ 1%*1?6%[&1%‘?5?%5[% ‘?r&?laﬁ[ﬁ %‘ﬁi&ﬁf of Pt ¥6§Sevity of the

am nes su

pacg B-thiel Qib@amandmeyhea t@mmumbﬂroape:@lgs plagailar weight is

£ ) AR Bt A B, o
(S]

thugs p@ll§hm®§§é dulsem ghisgpglysrethane gm _
mfeQIOIIi\fp Parnd?%ﬁ% F) The proport! on of the organic
por'yo

|socya ate “and the chain extender_ in the
pol m&%ﬁw@owmtrp@bmﬂtfehmi@@l@cym@@ught pelyelsli ng
me@ﬁoﬁ@&'d’boﬂr‘ésﬁﬁ?talé’cﬂdwrﬁ%!’é&ilai“%ﬂ? siREntigned

hysi cal  properties of the polishfng r gl on produced
aboYﬁ&"ﬂ'@fb%ﬁfméﬂ epgishpusieA- 35 t he pol i shi ng regi on

excehleditid &f ﬂfé higH-fSoleealacE gﬁfﬂeﬁﬁ tolth lo¥-nfoRtular

34 the nunber of | socz@_ nafe grou the organic
componsrniz the polyeb is de flﬁé flgpendingengharpstenstics
req&fi’éé'of(th)é%dli@fhngﬁ% fort P@Ha et QkRdfrbfh, the pol yol

and_t he chain ex S era bly 0.95 to 1, 15,

mor éne chain extender 1ncludes polyammes 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

34




10

15

20

25

30

35

preferably 0.99 to 1.10. 5 The pol yurethane resin can
be produced by the sane nethod as described above. A
stabilizer such as an antioxidant etc., a surfactant,
a lubricant, a pignent, a filler, an antistatic and
other additives may be added if necessary to the

pol yur et hane resin. The pol yurethane resin is

theRifibapby idddjemee lerbABFlof thehrehfic Kb HREIEE thtoam

SILUrry can et al ne

H%ngsgf%w?%lr%@& e totad éhpdramiligshing: amiecrerohg in
|
th@boiydl%ir}ﬁ teaehath ReeMeby iy ﬁ}égéﬁfolgggb% ’ﬂoﬂg lll%g ore

Fgfu r@g I|mtedto a met
pr ﬁaalaly of® &f10.f or mi ng f oam by mechani cal f oani ng,
Cheﬂrha|pd‘1ﬁ§‘i’8th§n%t1%31ﬂ Rasehd pr ?eﬁﬁﬁt?&@ quc?ﬂe Q&me method as

anj ca

nﬁ?f&l %E?g‘o’%;l tég’g 3 e hageﬂﬁl gn@wdmt;etc a surfactant,
a Iabhlcaﬂtleal?ﬂ% rﬁuéffﬂréra%h afiB8&iH LAg Gh %Eg%?ﬁ%gﬂay be

ac i RSB 00 S riiame seommr o2 f’rTgr 2y Dow
Com’l?tge ﬁolymnleaﬁ@ resi;i s prefaram ? fislckABdnfs @'hefn the

e of the netho

bl
fingc Bl oA s RSERaS BTy B0 PrreiRRG o selis of dhe smrfaes to
incped sesthangaticesf p@ilshsl ngescri bed bel ow. The nethod of
O R L L A o e e P Hiefudes,
butdisspetr hn:nte<:bto amd me.-m@maanigehguaat Béudd 8RAl ¥ PRéEtHh® of
forfif S0 Rl e i o SeiRats These
methmis chasbfe almdulthﬁebﬂslyt uséd, bat dhé ﬁﬁé&%ﬁm fddmeng
orm.a C ersio
meffid Bslife 68\ el Brdecect eidities Piiconeabastd surfsctent
conatstmgioﬁarpolyahgdmloumt% / polye thbﬁ@@bblsﬁher h§n&t§r%dt
eat I,n enperat ure.
prefhchBle, "A% e i BaRed st Gakn SEC AR (TORRY GioR )
Corg.m@ Silicenx¢ udeLtd. ;stcaﬂds@I niéntiGied Bsx® r&fetrablet &ﬁn‘f)%Hnd
I S [ [ SUILEII
o b SR B smaﬂmnﬂﬁap%éucmgx&%swﬁtq%u Relyemsthane
foarpsuged imdbe podishing regiom fiesaibed @lowUr THhe BetHEE of

 prodfie 0 R futhand Ret pits el Regan,

(1) Stimyémg ster of poepattingialeeljaispersismiof agas such as
13005}9}159@%@1[1{411?5&8 pre&f)% y:%erxn xedp gas thereof, and the
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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air dried to renove water is nost preferable in
respect of cost. 5 As a stirrer for dispersing the
silicone-based surfactant-containing

i socyanate-term nated prepolyner to formfine cells
with the inert gas, known stirrers can be used without
partl cular | | mtation, and exarrpl es thereof include a

o O a8 e i i feig i B e RRe

combusuble wmchui specifically atitnogenrokggder) 4 leaxbohudioride gas,

= i Y PREKER RElii 40 21eBls A BBl thy pBEHE d the
air slriedr &r serabee weedr iis nsost prefgrahie infrespeagofcast |

[ N e T M R
surfmtaad:{qmﬂammgnspayam&uel—mrm1]ih5ted prepolynncr tchform firveg
el Fth FRE B B “RbREPinste sBh e el o PP iculer
limggtihng agd; ¢xa=.mpi1@ tlpnrebé iatiuyleza hloanegerigemiadissolver, a
twirsé @E‘Pev?%l%h%ia%&?r gRed 1k LhGpe Hr'd §ifling 1iRa2RE thee

rrrng con I ONs
stirresis| mﬁ partmamlearbf limiteds c1thcr,nlgub hewtbipper- e shining

bla&ﬁwgﬁf@%@haﬁe@ﬁgqmrq%e Fgué he met hod of producing

e foamw I'ne cells, heating and
posin @Jprqurabletmedeodrffetrbnarsnwer&fawrum in sgiraimg for

I
o4 0 8P 6808600 ok B i b nine
an a¢dedphgin @Ktwdﬁrem the mixing stemaiespaativelye 18 partlcular
T | ta
sty RIOBEg LN Ry Ry BE PR IR S, St
stirggrapot wm largercellsdh pr@ambﬂy wised. héuich g sibrer is

prefefRED, APRMCERYHETT T inRRT Fuay ARV e

thus™t
stirgpgi stgp et the mixing @m»cmd stireing epnditionsepehias

revdlﬁﬁ%ﬁ%‘a@:é dfhz! Ii’x‘rh'l Blac?@ﬁf éﬁ?&ﬁlyofeéﬁh{éi akn the

production of t e po yur et resin nown cat al yst
NECHIHYt i ng pol yuret hane reaction, such as tertiary

amlﬂ%eoﬂhetﬁba Gl gﬁﬂoﬁ‘lﬂ:ﬁ%% Zﬂcﬁ#ﬂ%tﬁaﬂ%aﬂ? Wit ‘ﬁneTBﬂls,
atal'ys

pe and anount added are determ ned

heatlﬁg@é?% past-guring of the fopm; elfained sdtargpstingsng reacting

the @éﬂs @@éﬁéﬂﬁd&@%@h{bléfdﬁﬁl Eﬂl;edfgﬁ@rgﬂarﬂc%@ fluidty are
Production of the pol yurethane foam may be 1n"a batch

effectixg mﬁm@ﬁ@mge%pbﬁwh prepedtieferhthe foam, and are

extrbﬂie'l dreRbtable, 0 Phe/ %éﬁ‘?hsﬁ&%mﬂ‘rﬁ&ﬂ B chdt & £ FAbINHAYS
28 (itl on system where each conponent

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 cells.

In the production of the polyurethane resin, a known catalyst
promoting polyurethane reaction, such as tertiary amine- or
organotin-based catalysts, may be used. The type and amount of the
catalyst added are determined in consideration of flow time in casting in

a predetermined mold after the mixing step.
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- exarpfid ficiag

- and an inert gas are continuously supplied to, and
stirred in, a stirring 5 apparatus and the resulting
cell dispersion is transfered to produce nolded
articles. The polishing region serving as a polishing
| ayer is produced by cutting the above prepared
pol yuret hane foaminto a piece of predetermned size.

é?oéﬁfﬂeém%*ﬂ b8 e ifie AN b o W BLEIE Rldtem
whegs eagh epmpaonent @n‘@’ﬂlglr@daout,unn;oducﬁdougb a nessedazd
miMEs Lk aeca}gﬁﬁﬁaugg)foa%qaﬂ gﬁétg Pt o@,g:
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rface of the pol | I ng Si ereof 1 n order
mo %‘Wﬁleﬁore of holdability and renewal of the slurry

B EEhing \Algrfg‘i‘dﬁ %Er\g?%?%% %ﬂ%%g 2&’1‘35‘3 prédliced by

reakadge of a er or
cutgpg,tlfp1 @iggﬂ fFraesdntm aa]ﬁlGCplﬁft rusion
predétre@ﬁﬁﬁeg dige, not partl cuI arI y I imted insofar as

slurr n be ret a| ned and renewed, and_20 exanples,
i nc g rsgipR b she dnventien s prefarably @rgwgdowlth a
depgésmdﬁ%nd hftﬁﬂitﬁlﬁsﬂ%ﬁ' SFuchert fd}rl%iﬂlih% %Jrﬁ?rer?&b*%oﬁ durry.
ntric_ grooyves

C lral, =  grooves eccC
Thopigh ) éwyaé eicsle RolishEImEeSION isflormesewity adinioam,
marfih eplnnfgseaﬁé b p@h@ﬁi&@g %ﬂé&e t%?&yiewh%mﬂﬁ%% & 8s ;o

holcgre n particul arl I|mte ej t her, are suitab

e Shinrsh & de pssa rotg'ﬂssr@ﬁe%*éus‘ély%am @ﬁeflﬁﬁably

providediois tied stirfadel off therp6lisieiH ﬁHb)‘tHe?@éﬁlrh B¥dé&¥to achieve
groove w dth, groove

but .t h h,
mOf&é%Lqu debllitynd reBeVisl o Whf qartin S Arder taPREYaRi on

1ndmct1cﬁmb£ dleehe:@!d @Fod"BréARPedf lvafst BF rdéecel@aﬁét,é fblRlishing
protrusion,

he net t he depressi on an
efficlitfcrhy g sBape Pl TRt e depkessifiThANg PTG YSIen SFckaFe is not

parmﬂﬁplyehnﬁ&rdmisdar ¥ sTReRARaA Be rétulﬂedl and fdhévéd,%and
as .a blltﬁﬁl redet erm ned size, formation by
g ULIGS: CRTGCRBTG CHES i@ edpsraovee,

thromght-hokess Immﬁthrd m&:dl@@ Boly Ebﬁéﬁpﬁ@{;ﬁ e@uhd\ext Rspiral
rface. sh ape,

late h
gr°°?8$§§$'q”e&&&38r&%?%i? BEORtES, ParchaGOmmbIRALOR of (B
groo36s.me®he graode fpifdl‘ﬁtgz@avémath agﬁfov:cel ﬂﬁf:kﬁéb@ t@t@ &not

ITIC ion is

Pmﬁiﬁ%@g‘ﬁ i, gitfghound grd ﬂtﬁtﬁ@ chgrmined 4 Iopm grgoves.

Thesehi epureasion harcbpfouraswrefsmﬁh{ﬂe ake tgeﬁeﬁétnsa tRbE6 hef$ng
ion (on,the order

regu.ltl%ﬁﬁrh @ﬁ%ﬂge];gxgqcln} p1tc rg{]oson“\}é vtth% 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 CO2 gas laser or the like.
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fromO0.5 to 6 mm) and nore preferably on the order in

the range of from5 0.6 to 5 mm The nethod of

preparing the polishing region of this thickness

i ncludes a nethod wherein a block of the fine-cell

foamis cut in predeterm ned thickness by a slicer in

a bandsaw systemor a planing system a method that

i nvglves esin | to .a nol Vi n a cavit.y of

or ot SPRATE Rt & blHc o A i RieREor A SAlHitECS
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e
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plasing aysteot, a meethzid &mmvphgasomastm:g dcssusmtogaemlélhmng
a céﬂtﬁﬂf bpé&ét@}nﬁhegecgﬂgkﬁg%dé %2& g-]%.rpi/e% @hgr E thbd of

rarns o ereon,

. usmltcoatiengpt@k:ths ang @hectumsldiagdiechmquamg@c

d

Fodu e iRt ckiRs8 of #0 Holishth @ TEBRIT bidErdtly
10Gspppeelessn gnmreeplsefarablw roh o Resss s, Wilteay the scattep ofithe
thldﬁietégqs @ HUf fth&ﬁ ld@grﬁ.‘ Ul %ﬂulhgﬁﬁpﬁl éa°15%&9t5 6eh&fhte

havi n reaeterm ne thIC ness

POrHBRY u:gff@nﬁrﬁr@f acoptgcingEintewith as| crl:gepbof phllalgmg, thus
advEF?eqi{v nfidbhER], %Pﬁh’sgu%%ﬁra%tﬁﬁgug N?osé?ﬁ*?é the scatter of

atlon I'S ace abricating

kawsspirtéig pelishing wagiony ’dmswrfapﬂ Piithgi pﬁhﬁnaga’egmn
[§ I
is dﬁeﬁé% Frgist pPanfhRIANGYE o pefising b)7a dHSSY Aving
abragige grpinoal diamopd denesitest onliesnt Hoereaskdipt Bidbel ow.
011§h£hg f‘e 1§n%1§t‘é‘i’t§é@f ke ¥hf gsén%%&%&@r&{uﬁ‘@@ a longer

[1shi - I on 30 pr Vi an a ture
re%ﬁ%eg ptuge th:esthfe engy efpraduction ¢ uéﬁuat énqtihoal of

sup#af‘@éé‘iﬁ?&ﬁ@%dﬁ%f@i%f thdckAESs, V’éh'e?@ 1§. Qfso a method of buffing

ransmitti ng region he wat er per meat | on
the ﬁld graf\ibe pQlashing ragion maéfga&m @redféemmé thicknegse
Bufﬁhg 8 coNaLees ﬁr@ferhﬁhﬂ’sf%wﬁ%e %@eﬁsﬁ{ge nsﬁﬁig sﬁéegis

I Shing, regi on are enplfleda
dlfferf@ﬂﬁé’agirﬁl%@h a resin sheet with a 38 predeterm ned

L mbnaseito Lol AioRds IRt R e RE o it N1afe o

een pr.od uc usi ng band saw ty or a planer type

poli fir’(ge‘feglqiﬁeﬁ lﬂotrtamgnttlamreg@rpa@és%Wﬁ&&almfnqa#@n
prevehile la§ef f Thain?eRtibHI$hd FBiods RLFRIFIRSh 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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in which a polishing region formng material is cast
into a nold wwth a 5 shape to form an aperture and
then the cast material is cured to thereby formthe
aperture. Note that no specific limtation is placed
on a size and shape of the aperture. On the other
hand, nethods for fabricating a transparent nenber
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scatﬂaﬁng(xbml@ght é@ﬁl’lﬁbs‘u P detoardd Rt Imem&n%ffa&he
A nmet hod 1 n which

| A d.
 endggin'cag %@e%clalsxsé% Yhehieivcisign; viaie thet tna case
| whqaeuhermgspagmmﬂbéms FAHISRBHSRIhGHDBY thé PhQwRL,

re ifie asarrensforlamnatlng
the f %%Plpfaa? Eﬂééﬁé{nlasq gt the éﬁ%ﬁaabmsm@w&y one
contmllﬁlhg aOtteImeera%’u&'er nAlﬂeYﬁhbiveE’n 1@?8“&%%&:%1’6 m&hod that
areg agte J f‘?' I % adhési on. ﬂl
P31 e A SlRSe e, St tehBrERa R SOt meith the
optlmal ﬁ&@dt}eanﬂetﬂeﬁweasﬂ S'OHdiW@dgﬂﬁré}ﬁobﬁI Bf Bhéleslvehta
%i? ﬁCh : 39 nonvvov fabric or a film
The lehE-teRnswitting sepioB Pl ranspRgeRs merpber is
ﬁtmeagdgrlplserted iritb ltbie- atmtdroﬂéh et YRlighth g e giohytd thereby
lam%%ﬁgﬂflﬁ n COﬂSI. der a of "'the content _of netal
} epoé}& g;\glleﬁ'}es transparent member one on the
other, thereby enabhng 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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preferabl e because of a | ower content of netallic ion.
5 Fig. 6 is a schematic view of a process for
manufacturing a polishing pad by nmeans of a cast
nol di ng met hod. A polishing region 8 in which an
aperture 11 is forned is fabricated by neans of a
method simlar to that as described above. Then, a

nonSpFaR Tabris fit s Bt o Whapo sPasiBop e h adhesis taves,
inchinilesd) fos e}xbﬁqﬂd anrubberlbadedndhtdive aiid a@sddglic sdhesive.
in SSFARRTEGCh S SotefPRt PSP 068 A5 Bt
prqﬁmra’cdaﬂdeoaupe ef enfoiver cdratyart onnétalhcl ient he resin

1o o6 it A gie S Y diprefh r BgrE a2
poltSinnyqjaﬁl byemeensiodim ?am/muidng hmfhodl0 are forned
LT B L
abgicy M oy si rgctbed above
el SR it 28 1S ST ek I TP ORI o
sid¢ of the gwiishibeg wegiont 8,ewmc1|1 iig hﬁtlatt:edatrs A moidh fraragilsh
The%@ tePea ‘f@éﬁ m%%ﬁ?f‘tlbqi% PRYRES es%)édpae\é‘%%:tlor% Iigrqg)}or e,

atteri be suppr
formgatlnghi tnansmltbngp@gmn 2] auhd i whatexr pcrmeahoneprebrentwe

ted, th
lay @010 B el i rosil mATIAIT Sl o2y, MR E)
trammry ragmdrescl 2 inawhich be;lightetransmdtting region § and

the'“?%%?% TR BRIl FU B Bl ety o =

glsIpiepengTheni the \Wransmreaﬁ én@m‘t@rf b2 intakere puit wfithe

%@t&%@&f’a&wﬂeﬁe MRt ARETRA] IR oRARBINE o

orne sane nmateri a

polishiing padspkthe invegtiaytoe; @a@dﬂéﬁ'@ﬁ‘ednt Withetheear
maﬁHf i H?etHBdt%l:g:fﬁtQ dP @l ﬁﬁéﬂ%gé §91P8s ef-]rﬁ S@&Pée% the

taeor an eS|</e|sue
lighy Itttmném tireg regiontarad dbabvatesi m@m%tmn mcvmfeve layer;

thel%?@ﬁé'éé%xttémé’b?l‘i @%ahnb@ s&gyrbgébdﬂ’aﬁaeoe;st@@aﬁpa%&ﬁbﬁ of

he wat er alon ntive

@iztiverth hig @qﬂcﬁem@r@ﬁ bﬁ aghieeef-on ‘Xﬁ‘lﬂ? g

maﬁ@fa‘%ftu?ing ﬁ1e<1‘:H§él dd¥ipftedhené %%nﬂsmﬁge}e%lew&]a hfie
material,  tQ thereby, obta t-transmtting
transparsRt aRembes R be chesals t@ms% qthar;yaerefope,

s1uﬂr9tleak§%é )éah%érefieéﬁva Zrbr%gleﬁtéﬂ ece and to manufacture
a po i shing pad [ishing region_and the water

per %Hmw@\%w@l wéhOér@ exeBtRifigsl psdpllows. sdne
poliSh#fy ASgiBAGRItAL A apefteRNRIriAd tRErdia i8!f8Bricated 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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preferably adopted that the water perneation

preventive layer is smaller 5 in size than the

polishing region so that the polishing region covers

the side surface of the water perneation preventive

| ayer. In the later construction, a slurry can be

prevented fromintruding into the inside fromthe
integeidlys fornasd 11‘i‘ \df slﬁglé’ﬁiéc%%ﬂa tW hBnlifgctife W f)o#‘ﬁfn pad.

sepafation. . between t I shing region and
per AT ishing é?&lpvea%;tbﬁ watercpgrmpeation peventivelayer

areppi-efef’alﬁig dfatheodarhb %msﬂas rétach”oﬂ?éf bey @oﬁﬂgHEﬁBﬁ is also

n 8 obt ai ned [ am nati ng I on
pr ?F %ﬁ%ﬁs dhat tﬁﬁ é"%?r é?er%%%mﬂr@wmm/mew@ ‘smaller
in $1a¢ &hanl the jsehmtgr rep@diRet i ﬂ?feeff!@l'i‘éhlh% Ile§YCﬁ{ coléSs the

Shl 0 ect, a separate cushionlayer is
Sldsrs ?’%%P@h'iéwﬁtt% PaEmeatinD PrRIAHHYY layer. ¢ s

corfslrucihailaatsiunfyt d:@ﬁ bef prcvente i Shl ingrh@¥er int® the Shsik:

ol Bl SRS B pPlehing iRk the Zesulthal sepasdtion

betmbat ulmpmlm ripton edld flﬁ@bﬂftbﬁ erRitaitol peeverMRk layer
:i)q_rl%nl){ fers 20 to flatness of a pattern region
upo 88 E 'ng an object of polishing having fine

unexﬁepnhshn@padaif&ﬁelm&?ﬁnn@&i Bidy beamaimiRte ?Jlmish%ng pad
ol e of an

obttiHaLbY nbibRHER fBshi e g8 ot Rartoeal Bye praer

pernteatint préwdritice kfyerh Slfﬂﬂﬂdt ﬁrhlté!ﬁpéﬁnt@auohﬁt'pﬂe@englv? ﬁayer
rqve e cter,jsti e
has 1 Sl o, 8 & natbis Sshih favgas ARy
prowdeldshl ng pad of the present invention is preferabl y
sof ishin The material form
t he cusén onobl.\%éfglo WP%%YJFQ??@“FFWHC@&“%&
polishimg llaeerdpohahtngrm;onhl Thelaudhien napuoiccrediabéd €or

saﬂ?%{&ﬂgc tf n g%ﬁ?t%d g,glnﬁ)oven é?ﬁ'“Fbtﬁ‘ia nél on, n \g/(r)]ven

relatiginship iinutegnivad tnedtidnicad pnhshtmg (ISNEP) pplmayf refers

Paf t ed et hane mer
to ARG 6 PR LR EhelisninBan dhireh o potRbrdec
havingfin erlmfbmnnaseganes'awd m;:dmpavheme‘ofmhb@h 2
“ﬂl@%ﬁﬂﬁﬁﬁ@fﬁﬁgﬁ urttg ofaBE eholi ol & chiect o eflifsine.

Planayity mllmprsmednby alye chsamabtﬁi'estxcfsaof ﬂwpphehug Isiepptrhile
L3 sa W che

umfbﬁm\i% Iﬁ%er mea?-y gif]lg %%ﬁéﬁ??r\}% 1?%9 %ﬁb‘sgf 1i%Xff‘srhl othe
Cusfllwelayer a1seshizdthyy ppliskiigpadi df the prevesit dhventionfier m
preférably 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 rubber, and
photosensitive resin.

Means for adhering the water permeation preventive layer to the
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t hrough hole, in the sane size as the
light-transmtting region, in a 5 cushion |ayer and a
doubl e sided tape both with such a | ow |ight

transm ttance that a detection precision for an
endpoint is affected. The doubl e-coated tape has a
general constitution wherein an adhesive Iayer IS

| cuﬁhbﬁnﬁgrg ?ﬁ‘%lkﬂl?iteh gf?ll g}‘?%m%fle ?@é‘%‘o :%f eﬁr?vhallf!é]ﬁ ovﬁge Sided

nonwov
tapgdi§esandw lcébﬁérbqimvaeﬂﬁcthﬁm@,telf permcatipheprexentive layer and

oo G RO RS e o BrtFEaRIsiS fophla

thraugh heleagnébe veme sizgras thebightesnsmittiig regiongin a
cusHishag emeHEé Ablibte bﬁﬁ:e ?ﬁ%}‘iﬂﬁﬁh e \%_tcﬁra &Srﬂﬁﬁt I on

t a_’gr even IVG ayer and 1 on Iayer can
I

sriERBRe that acdetsetion precising b@rngsndpomtofs affartied.
adhq?rié’&oﬁ%l@&oé’fedt %ﬁ)elﬁﬁg %ugéﬁr‘e ﬁ%tj}fﬁﬂSn%ﬂep&n an
eac

dlffelﬁent to nake t esl
adhgsive Javer ip agsameed ondecth sisestafra @anerma@raalmmrs hisrey

noAdv SO IbRObE . Phe SSnSBYidh OF L AUl Bger, |

ermeation prev

ot her _surface_side
inc Uéi}‘é fof exq@pleysh reh Pmmsem%ﬁﬂrhcme gaid aniacgylio adhesive.
In do@@h&érati%m&f ﬂ@c&ﬁfcﬁ%ﬁﬁe@ﬂlﬁ 1%91“ khe a%'rﬁl?? aﬁﬁ%ﬁb@fs

gia% ation |ayer or the’ cush ayer

Pm{?rr 88 QediPVEr sanientof metaliiq ion. a&m@ua@gﬂw water

perﬂﬁabio@l ﬁt&%ﬁdv@gﬁy@f‘hﬁdtﬂﬁe “akRiorP &L ﬁ%ta.rpﬁe Mefentlin
he.cushi.on | Not e that the dodble sid t ape

COHWQ%UgBCFP%CP ositign oiaghsatheaivedayermef thelet ect i on

doublecoatahtdgd can wrdirireht its ahke %%dacﬁfbélén Yr¥@ch layer
t%%ieeerably used formng a through hole in the sarre
su as the light-transmtting region therein.

desA[d({lﬂ;ileaiiﬂéé tapBgof aab%ﬁn@ ;ﬁflléfﬁﬁ t@aﬁ&flgérﬁhg
constl utli on rel an adnesi ve | ayer i's arra gea on
platgB Ry it bPOyidad ohtad Reber pariacecniad! b STAiSTon
perthabtiba mrfevantive 8yé1ﬂof3 ehe 'c%&ﬁéh%y&f fr3th ERED Yﬁ‘ﬂsh‘i’ﬁ%

.t he poli after .u froma pl at en,
TegIgP et %{}103 39@6 Igevided éape Qnée GBF water

permehtiondayesbtithé cuabéon T@ﬁer B?gigg%éﬁigoﬁ é}ferﬁﬁﬁﬂed as a

cri bed above.

sive | a s t.he

meﬁ?%?g’ ﬁ&ﬁ%ﬁﬁﬁ%ﬂ. ‘H-“?]ﬁv“éaf’ﬁqgﬁg)? ontoctheswater ParmentipRdayer
or thmcﬁtahtomldyw ?theahht Qh@QidLﬂ&lbhﬂﬁdé@lﬁiaﬁé with ds?u%h a low

ransmtti.n [ a cushign layer and a er
light trthsi otias B efeieion predision Kea andpdias s Alected
is alsh g)rbfeghblst used rfbtmm% ar@triotigH Bold flaVsaf! Szt Sthe

S Eo t hose e first invention. The materi al

11ghtugrggs?wt ng reglon

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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the light-transmtting region is preferably a materi al
used in a polishing 5 region or a material anal ogous
to a material used in the polishing region in

physi cal properties. Especially preferable is a

pol yurethane resin controllable of |ight scattering
due to dressing marks during polishing and high in

clagtiar meessbst.ance. Raw materials for the pol yurethane
10 sim.lar to those of the

resip 1s,the raw,naterials
fi r_sg tnRtenial BRod 4D e lightztransmitipgasgion is Hag sawt e,
matepaly similad ta thbaé bf ekedhideint&tie. alrherad téiaPatéd in
and desi red physi cal

' t 9,.nol ecul ar. wei ght h
th%ﬁ%%é-?hﬂ%%m&ﬂ% r?glaﬂtl-stl?rfg%rﬁ%tlf ian@art%@%ﬁsﬁﬁiéﬁﬁ pglishing
regioeogfa omaterial _Q?:ntiajiog(blos adjaiatatafial ;ﬁ%&f@riprﬁfedﬁtsg]%iagofegion
: - mtti regi,on sg as.to fall in e range
in Ppys@al ibBERNY, AoatGrleerelerabic & aibolyumdene e
conffroflahls oblight geattpsing due tp @lrgesingthadks g PoiRighg
and flqﬁy‘!ve&[ Qgﬁ anM no gr oups) to the nunber “of

I SoCyanaté gro %% T an organi c i socyanate is
pr efRaalihaterialst foe thenoeyatethahd pesindsahé 1#8¥ enaterials

. ' f f 0,95 to 1.05. 20, I
e Ok I ORSON0E o A b S
isogyapate; pl eindea chedgn @mtamda?ci@ Head!.l'teli'd'd bhepdrdpge

A S 0 owWn asticizer
accrdirf i AibOulty, DEIHES und B nBed EraT biharbieR atan
llghth@aggmlttl&ga‘ngioesprtbréuecd thﬁrﬂrfnlﬁm: ﬂh:j(h%leiﬁctoaidjdlst an

] -hht te, t .
AR S R AL a0 e e
of fmhw 405 degraeg) aprz@tttabﬁad:oaaddndirqril@eﬂ%ﬂ fw’ftttliftﬁi@tgbups
i [ I ch as .dloct
in bR o ikt ext B AT 45048 Caiiibt eroups) to
the gyimmbes of desmqqattg@-am:ltseof ah|1 mgahicsﬁb&yahﬁte {8 préfgrably
. i : cate: 0s i C
- tggi d tr s)efgtg]'gr godgl?gﬁﬁgly‘to?? r S%c?ﬁgggﬁbiﬁﬁé ’ge%r}qll:om 0.95
to 1t-@5( 2- et hyl hexyl ) phosphat e and

pol Levhre b B M TR r gD e SRR Tt fhe
regigniRa aa_@@tfallenat%@ uingehg! foen @IWVSrdngrbas,éanﬁtgﬁ &nown
Plastichi e fan IR RS SARA IR HE D e BRI R o thereon.
Examplgs thesalrinsiydeusebthaliaagid didstemssach baséinethyl

T R AR e v
phthalate, dinenyl mthél_ﬂﬁﬁ@ga@d wlilauryl phthatdtas aliphatic dibasic
eSS Ay O SES TR A, g
adipgte odihuizi sebaegts, slioetyd sehagete; dibufylosebislete and
di2tangnesg 1y sébacutt] phoshhAPRBLH M EW QKD tricresyl
phosphate, tri(2-ethylhexyl)phosphate and tri(2-chloropropyl)phosphate;
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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be adjusted in the range with ease. A quantity of
addition of a 5 plasticizer is nore preferably in the
range of 7 to 25 w %in a polyurethane resin. The
pol yur et hane resin can be produced in a simlar nethod
as that in the first invention. The nethod of
preparing the light-transmtting region is not 10

par tg ?J‘l‘é@t’iél!ef ié%f‘eﬁgra Shddiey @ gb?@fﬁéf%&htz%sin in the

can par e accordin

regli o
l‘anc%gofaf??m %cﬁo Htptee, Withea ppaci W@nﬁtsa ob Bd@llasafslzer in

ePRINGH £AHSMEah PN U DUHRE O Bf hﬁ%ﬁ'ﬁﬁ%ggsr% z ﬁe%?c% can

pve i.s C In a redetermnedt rcer
be ?al%teﬁdﬁoém withoease. pl%muagitstysqfeaﬁld@%omd
labﬂ@izer Y ho@Sp féf‘éi‘éﬁl ill5tHee§.slﬂgé 149 a
P lcaV| of predet erm geld t hi cknes‘gfgrgg gt.%)gﬁ %?}?ri&ng t he
Polygegiiang iesifiod of using coating techni ques and sheet

nD| AHOpOGLIrBLISMES refiiCear®bR piafficelliny §*§i‘ﬂﬁla9fmkﬁ?od as

transmitiing region i's not particularly
thall': "?n%@ I'sh AveRtigRef erably sinilar to the shape of the

apeme:meehoa dftisrep a&n%otgieftﬁgngtf@?sh@&ud@reﬁsmé ifot
Lon, I C 0] or. a i ckness “of

par Cg‘]ﬁﬂr fipitesls grlﬁ %Felgg FRFmitHngFegion faprbg peepared
accofdmgrtesmemoa@lmn aﬁcihe driti CRBeeRahiisles afm@m%a he

dIS t.he thickness in val ues re si r to
wheteBP8 P02k & poy Srt hariesin ‘proguqsddethe raethod’
destnbed&tbm isscu @p@qareaetahﬁn@a t@nﬁﬂﬁéés dly OElivet fhaa
|sh|Q% glon1 s nmade. and a ufa urln met hod,
BV eP BT CHh 8T hB ATHRESYSIE Mo £ 1S iRk VRS qaé&in&q
resms;ma@ntﬁﬂd tl‘liqat\&ngwuéﬁcj' ?f pﬁtédeﬂé?hiiﬁ@dttﬁﬁélﬁtﬁ@és Qﬁfd then
ar_t.o 0S e.first .inven cific
curfgiiEtedifl, bIoefudd ordising Captnteebriauen o Soect

moldmg pmhmqbulee etastrecugmirber and any of materials may
d f t hey. can inpart water
r TR STEEC o BEnf EransHhisGite selichds S0t Tasiowlasly o
limifed, i tsink mgpreﬁ'graiﬂyémﬁnlaﬂ togthe shape of tthetheredro A, ofaihe
Ohgllz‘(ﬂlg)} é 1glher eof include: a rubber, a thernoplastic
P Mand a conposition (a pressure-sensitive
adh¥eispecific Aimisdffiesiiy ﬁa@ﬁlbﬁi wothgoba Ihivedess of a
. - ne .sin as are e} rable re
tigh fRUATRIRRY (o R shd dliphfron il thedhiFkaEs fis
and a:thalcknesw tthergof andtha nhspeﬂshm of bhe aﬁucﬁﬁeesrwbbealues
opre rubber nitrile rubber,
are %Bﬂng gﬂ@%% %%EEE&? ‘Eﬁﬁ Dy ubber,

No spec1ﬁc limitation is pIaced 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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fl uororubber, acrylonitrile-butadiene rubber,
et hyl ene- propyl ene rubber 5 and styrene-but adi ene

rubber. Among them preferably used are silicone
rubber, acrylic rubber and urethane rubber fromthe

viewpoi nt of adherence to materials of a polishing
region, a light-transmtting region or a cushion
| ayeRubbeasphekids: ndtertbenbbet, askibene rabtRiEAckyIRRBubber,

bber-based TPE,

urt ﬁ‘gﬁané%s?ﬁgﬁgﬁu%erp%h@égmn%ﬁg@ﬁefrpﬁopapne

bcym&, nalsker, 'H?Echh)rbhgrdrm ﬁslblﬂexﬁi’iﬁﬂgré PaEbera TPE

Vi chl.or,| de- base

DBl B S R e BE L B R E palhn Fbber
ang| igrensop wrt]@ﬁmne( BE&l)er a Among thenrt1J preferably used are
S‘f&;“"%“’%néb@n@ BB R e BB Ber O HEE bicgmmoint
f adherepes to(mabSialsiof atpalisiing segioe) er Hilit-efen Sindging
regiOR A HWBG 1%#13 d the like. A reaction curable resin

IS a reS| n o ernoset type, a photo-curable type

or E¥Hnplay ef blm ébeﬁnoptﬁtmeﬂasmmpi‘ ¢EPE) énelolde: a

natiuial HﬁBbeﬁb&'sleHoﬁ?E;u ﬁ(ﬁgug ?‘%i %?Eﬁ C, epoxy

resin
polﬁwteﬁﬁw@ega ﬂdmlﬁaaﬁndetbﬂsdd ’IZBE Anfbngroriesimbased TPE,

| ast
RSB S R, A e
& SBireRs-ntadienptstysene block dups]ymnér (SBa), e

° crosgﬁﬂ%’i‘%g a e(%t% ngx%‘fqgoﬁ OE)O?% géﬁ{?@d&ed into

W%?%}YT%HF@PW ét)rr@mrblookm@ploiymnr S‘ﬁma)l as of

styriche- ﬁb@%&he%%yfeh@sﬁmkb n i x@@oﬁ-ﬁ@ Ound a

pol %1 socglanat e corrpound
azi mblg resin maaamsrreoﬁ amumnbsea tgrpeaa

phototadblb tyjie BV @.rm%?stl.ﬁ‘eﬁq_}rﬁ%ﬁ% %@H‘&ﬁle §rglpli’é)§( Wereof

ntai ni ng pol yner
inclfde; b silitens dased wsin, £5 clapliogpaxy aesin, a
(meﬂi)abﬁvmﬂb}w@tﬂ 'ré@fﬂ Oé‘drelﬂé.r?%% skd B ?hﬁbﬁg ggedAmong

th t her el nt O n di tl on € comnponents
CIRy REEIeHR IYcldﬁ ﬁtrfﬂ éhailiopnkhased aesing aveelastic dqmo:gdﬁmin,

and sUCheidrie- baggdfrbgfn an age resister, a filler and a

cat]%o%rci eC|f|cI|mtat|on|S|rrposed on a
e&rt S&cﬁfﬁl elajicigrandgohestness pie watdhe

nonseaonchble \Lastie @né‘ﬁfbe\faé §ﬂ§§85iz€ij ory cf@éﬁﬁﬁfﬁgg agge\pé: can

herefor rmy be adopt ed escription w
als"c]? fiéedeliaéﬁm ‘éfattﬁ%flénfp@@naa\bleﬁr@m &ampasmon

Exammr tige erevs1Ri kit gsh gt McFudEolisha e ambstind . A
pquisocyanate compound, an epoxy compound, an aziridine compouhd,
4 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
g polishing pad of the second invention and various kinds of methods
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pol i shing pad of the second invention. 5 1In a first
concrete exanple, a cushion |ayer 20 is adhered onto a
polishing layer 19 having a polishing region 8, an
aperture A (18) for providing a light-transmtting
region 9. Then, part of the cushion layer in the
aperture Ais renoved to forman aperture B (21)

thaeld ®iay the 8lapted Bad ddstriddh 'v&_tiﬂaébsgivtgh: cgﬁ? :’Ct%tg';bngey

Then, .the | -transmtting region 1
exei”ﬁ‘?ﬂ#flé‘?fepﬁk’gn%‘ﬁe aperture A on the aperture B.
Ther®igf Beis,a seh¥fistic Wl 8L RAR RIrE %‘}idﬁﬂg@&ihbléybf a

|.stéicast nt&lan annal,ar gr_oove 22 residing in a

pOIé? Egé?‘?c‘ieo PRSERCPHNEBEHPTre A and the .
| i g 4 fizssobhtIdte dxRahple, bOciEdHiBn!1B§ef QUPRSAAh&_dWnto a
or exposure to

heat | i rpadiation h 1ight
polisiiog iger, 19 havinga oy Sfl&?&ﬁ%ﬁr}%ti’era&@n%ﬁnﬁewéﬁbm
providisig « lightlean it 2egioacnd TRES! Ehﬁt K EPLAshidiflayer
in al i shi ng lLayer 19 h rgg t he EOHS | % regh_gaﬂ*&, t hé
PRI efflsve%‘ QPR AN pRETtYrEJR {24} ertinrjze
thauEﬂieotht-tﬂnﬁB ! lglrteinglfég'i@n. | Tieh, tﬂ@e mi@giﬁ%ahhﬁﬁtting region
: [.e . er I1n sitze n e
9 iSRRI dnlel R it the Andfufd A%t 10 anbitues BacThsrrafter,
a waieragoh perupes blepestn chmppetibiie caseintdan @penld groove

22 Feoiditfillp b Mot e BAR Hodgarele Dautt the 5
1ighjf¥teanaﬁﬁ‘§tirt1g ae%imneto cr?re tlee ﬁaﬁi}:k?étid_)ﬂﬂiyﬂ hFQﬁﬁ@? itrb@tation
PR annul.ar _gropye n a clearapce
with Jehfa ot iAo ARRls ey Pt A terg
non-pgfmeable ¢leatictimen?berc@8posi ti on, hi rradiate the t
oot 7 Bt borlpttsd i B BRS BoligBing SRVSLO Hing the
polishingbsgibnrdy ﬂteeapan;tmre 70 O}Sf)dbmbbiﬂiﬁgﬁllte! C A member .

. t. :
gl el RS B T ASHAR A b 19
apepgiredd) (2 Hesmalllesinrsjze ehan rt?arltggtﬂq:ﬁ'arﬁ@nt hittim%i 1eIoRYeE ,
adhEfi 1 SRl HAITBL So b B8 SURrRbos I Bpofi Meck ot B "
apertageB.s UEhensthe tighthdnan smiitting lmgibaﬁisrﬁtamgl;g_i?e&ﬂtedtinto
the RetUrt B SHcabSrilith 1Y Tob 8% Ao Bletnarnimerb e

at no specil

resin ogpapeditionhis castringe ¢ha arBfulin@rgbve @ Sieaidlearance

i 17 ' I S i f..an__46 annul ar
betwoctl V¢ apBriie' TRREhe Refe HholRuirdl rogBp il Hedl the
comppogiion, risrastiate thg comypositioa witht lighther exposs the

r ' I f.from0Q. 5 to 3
comPOSIERTR: ISR IarE Bl el crhCTnk BpBh T It &
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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1to 2 mnmin consideration of casting the water

non- perneable resin 5 conposition into the groove and

a proportion in area of the Ilight-transmtting region
occupying in the polishing pad. If a groove wdth is

less than 0.5 nm it is difficult to cast the water

non- perneable resin conposition into the groove.
mﬁmommsgnsweﬁrth@ algﬁﬁ[ﬁp@ iRORRY tﬁgange 10
e [ |ng reglon and a
hgﬁg?‘ﬁr[odr‘]ﬂ DR o %%gﬁ eRltisi PRg 9tadln pn; the order in

thef rangengf grom f)eB ttecs mmrmﬁd hers pi'etﬁfeﬁ%ﬁﬁt 1Wt1'ﬂ¥3§é}ﬁé£e9f from
1 on otrudes or

1th I%e %ﬁgcélgsgaggrﬁtté@ n r(,‘.g.a H‘lgrg%gwﬁ%?r gﬁpﬂberme%lplggiegua

Compﬂalémmt@ thiegrdver saxie apprdpsdiitivg Ghar@cbeEhstics
if a

ligh 3 dnR Bfut BecShiing in e poliEndre mdcn 1hs aroete

roove W
widibtisdess thant®Stmnpoitiis ”iffieudt td Re.sPthé WHtBH non-permeable

fi | tat
fesﬁgéﬁfﬁ%@éﬁr%%ﬁ%g B2t PESCEr Piepea SERPL Ag pad
lnwnﬁmﬂ ¢lange peoutting mriﬂhev]aght;uﬁaﬂ@mﬁ&ngf repfics teirkbh
porfBhWre e Hoblt-Rhfis AN RN g 0ol in, ATty iBRevieragines
be $‘éfﬁ§1€§'dﬂﬁe alsprbed, etheofight-stanmnittingshepibn @I@Kﬁ[ﬁ&@ér the

Pohglgﬁgér’ghghig)rgentg e dﬁﬁ?lgsﬁc#lhsgu:n%%' e gvt;eﬁ@eélcy to

detesipradnine Lamgg@ﬁaeaammta ghnhtasanspslaﬁe ogiforgiien. 90n
B

th S SHAOR Y vl 00N Bl RRGERIEGSE A,

smaller In

doeg gk comt t‘l@LEQcth paligringahaing palisingraosefetubly

increb984 -transmtting region on the aperture B. .
Thereafter t he water non-perneable resin conposition

Neanesiliy &lmléa‘@@ntlaqﬂap@d pinoa mettodkfor mmufaaturmg a

poisicgars a6 o Ao A R ol

metﬁeaﬁ sberelen arp rﬁfV@@lﬁ @ astideasodpeiiption will be Igmd’ﬁ oban

Con(ﬁa‘é@@%gah{tﬁ qPRsition to nmoisture, to thereby cure
conposi ti on and to thereby formthe annul ar water

?EISe Prisabsehematiq viemenharst?Gcumesshowgirighexamiles bf a

pohglﬁhgll_(pe[u of Bha thBSPl S et e exanple, a cushion layer
dhered 35 onto a polishing layer 19 having a

poI Ps‘?a 1§t Fegrrntesxampken aapelishing layes 19 hayirga \
polighifi 'r‘ég{&h 8 Ahdhy ll@ﬁl—%ﬁdﬂ B ?igigo é"??ﬁ%@glo& ?:}rjltspbqrhtl%er

cushion layer in

- 20 haxing ﬁFeaIE?r(tEE B @)l srallen in sizecthdmthe Aight-transmitting

regidrl @b atihRPENthdatth HEHrAY ak o tstﬂﬁoe?ﬁﬁ?)'ogg thaver. Then,

llght—tl}ansmmtlng 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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light-transmtting region is fittingly inserted into

the aperture A on the 5 aperture B. Thereafter, the

wat er non- perneabl e resin conposition is coated over

a contact portion between the rear surface 25 of the

light-transmtting region and a section 26 of the

aperture B to then heat the conposition, irradiate
(18)fer gropitingi Hlght bhhikb@Btre@iof BP0 dd)Hart Qﬂfﬁ!ﬁg Idis?on

.noi,sture, t hereby cure the conposition and to 10

t t
leyieh dRihF SBFLTRA HiRMAYCa® SPTIHGH GOFRRHBIE (ol hsmailer in

sizeetiael 128 lighexfinsifittiy FQAGAC I PRE (du@Rion [hnﬁaﬁ. hifikn, the
r 19 havi a

. ncrete.exanple, a polishing |ay
llgﬁgjt{%rmrﬁbt%%n?%org 1 ugggéwqr@@ci mtq the ap@rg:ure A on the
apgertore B.ngTherddft| the anaet diperftla®le PesiAtbrAposition is

cuahl‘Pn I aﬁe{ 0_havi ng an?é\lﬁie ture 15 (Zzg shal | er
cofiRa GV 4 RURtadIPTpR DerURRIERE AT FUglsk 2> f éhe
light v teitigoregaenh a@idh&seetioas2s Wighe MRetutdB to then heat
A erture B . one the ot her.

SRAE)
aperture.A and th .on., Then,
the ﬁ‘znﬁploaﬁﬁl@% Hadite ?ﬁa Cogypesition Vit liglgt 9r exposs iBg
compbositidre tapesistiee, Aotheriby 2pet ttheecdnpdéitioppdtidrto a
bl e in conposition is coated quer

e AQR- PEr Me es
thelBh fou i SR TR TR el nenrPeiRecs s clatiic amper s
covehimg thyhtentautgportiong regi on and a section 26 of the
heat the co radi,ate the

to th iti '
comet B Gartotefl gRingiec slB G 1Rkr e AR R,
polishiisguwegjornt 8 arindaebyperture A (k8)cforpasiidiag zand to

KRB oty b AT ol hEsBion iRy A0 Faing S aperture

B (2} sroadlet dn_siwllttﬁmttheil'rgltatmmis&?ilnﬁn% regibn Qﬁa&@@héﬂeﬁ
45 a .on a npans for berin e

ont LA 3o AR TR e BT o Srre

oneegrartheeytharneThed, Elmle _lﬂghltirtngnstrﬁmihg rpgiemsisr@ttmglyooL

; - it 0 a laser syc

ins UL BB AP ] o BB sl S Soct e

nonspekriegbdeiresin compositiue s asated3ovér 4 eonbiadtepbitién no

P PTRCE YD Aty il ¢
S R L e R T
sectign 36 gfithe apeshiret Brig theegheat tinel cbh?pcsaéti?h pirratiidtecthe

- f: 1 - . as1
conRgbh R o BrSTERR EOR BRI § motdthel o sheroby
curerthe compesitionathg tortheneby dogn thve dnnuled. \E:aterhz rm
mor ORI LRY ROl 28 cl AR il SRS "

? hzir?;be spethddscfarimanatfacturing @l pokshing padhapespeicific
limiB%6h 98 fhcddBn SBENI Y BTN Lr&lidT e rdRIR Y nd 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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In the second and third inventions, no specific
limtation is 5 placed on a material of or from which
the cushion layer is nade, which is simlar in the
first invention. Means for adhering the polishing
region to the cushion layer include: for exanple, a
met hod in which a double sided tape 24 is sandw ched

adhe}sinmestrbhgttp ahnidsdh Wbsiﬁ_ﬁ@b% %ﬁﬂcélf&&etg@tﬁhh%fzdarﬁ&ﬁﬂpoﬁ%
e§Si . The doubl.e si ap i.S

No® that B i dthitftionoSflREEuian o e D aestiv of the
wager aoni-ppemedbioelaadibanentber. pol i shing pad to a

pol i ghi I n be .provided on the .qgther, surface

si def’g?ﬂ? ﬁgcg‘ﬁﬁﬁﬂr@ﬁh‘@y CREORS: RO %B‘F(flgﬁ nglta@@ndﬁ.
plagedeon Gﬂfﬁaieriadi bEor figpm Whicto vhe %ul%:h;ﬁ_ﬂﬁj éé.ﬁﬂeis%hde} Rhich
e & ressing is exenplified as a neans
19 ?‘%ﬁ%ﬁﬁ%%ﬁ%gﬁgp&‘ﬁﬁe‘é"%ﬁ ded tape onto the cushion

| ay eMeagteofior terd Herireg the polishing ireioigt P eige ehishivh layer

o ' i.ghi ' d . .
inctiMENIeADIE S RaBgnTR WERAR ARapfe.sidert tape 24 is
Saﬂd@ml_lﬁtcf batween ithg podighdmg iregimrandal_h)g_ cltm:l’ﬁen?a%rer,

: r Ly 0 e .
N Sk ol GRS Sl Sge i

 theplrstsimvegtiosgi on. No specific limtation is inposed

ynthaoUITEEL] fand 28 GEAEink Ao iipid fa

syn
: POlISéth, Plate mayribdepRFidet on, thmotmarysurface side ofithe

cupALHORGRE PR 5 i o3RGS, PRI ol i o
douleysifad] taernntol ther cwshiandlayendy pressing iy skympibifiedaas a

fehR- i . I I d

e P g ATl i e b B Ao e R e "

(Fordeldn Eavention)al one or in combination of two or nor e
ki (i S 30Q 1.0, - .naterj al
or " TREofRbid Pal of aicrRe P HAY o Hofighipifnid Hld &
llghé'rﬁifﬁp&ﬂ’ﬂttlﬁgﬁﬁgmmal properties to a material of which

th o . ! ' . o
o oo o et ar 1R Fhe FaotBHRIAL bR BetGPEp e o
tetietelerigdsp thaia sompressiility of phbllightftransmitssgng
. . causeg by dressing mar ﬁgI &k%ggiggg&ﬂiltaﬁon
Is 1MRoRed o1t sYrhtanmaterial angkexpingles theteof spohitet: iec
sy rubbe U ol LAl S WAL RS oyagpice
resigy AR 8RR Isined @AlieRrdonate gesthea halldgem 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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styrene- but adi ene rubber, chl oroprene rubber, acrylic
rubber, 5 epichlorohydrin rubber and fluororubber. In
order to obtain a light-transmtting region high in
light transmttance, preferably used are
acrylonitril e-butadi ene rubber and/or pol ybutadi ene
rubber. Especially preferable is a crosslinked

acr yEQahigles of bHt @'h@lﬁ‘@’ﬁé woR®er igemcgﬁgg erials for the

| yurethane resin“is the raw nateri 10 simlar to
ac&ﬁ%ﬁl&ﬂi@-wdﬁ%mbb% AseRFeneTRgbper, yaityl ahber,esi n
lydutadi Adlsad ¢ L5} th@hefs '
po ?i r;ctb ?erff/é;nt i on, é‘%ﬁ%ﬁnﬂgt ﬁ%é&%g?ﬂgr epareli‘hgij{\#gde%ﬂl?er,
styreneutadicng rabher. ddpmprenesibberacrylic subper,

epithliorodgdriangubber hhdMudfAtBdrt | 14 JrBet 98 oS
5 }grﬁparedit .according.to. net hopls known inthe art. The
gillHsusmRitting region figh in dighti trensmittagicenpreferaely used

arepacrtyl oniteitd-Hulthderrdubhlr Asd {”ﬁﬁi’gfﬂﬁﬁdﬁ?%%ﬁﬂ%

t he shape.of . the aperture o
EsnqielRateiearble 15 girorslmksd eerrlghiayronigriene rubber.
| nvédwanaterialsFulthy pRlyRghan@eresin is fie F3R09a9Erials
n . the range aqf from

. . f 0.5 to 4 and preferably i )
simifag o those of fhomis inbentionnsdhe PAlvIREMaNG Fesinmn be
produgkt-inr asinilbt imetHRUASRhES iR tBEATRRiNvaskich, to or

t .of a ' region, Jf a thickness

| esgyt han, ih pol ishj.n
of he 51#5?3 A QFFP?FIEJ@ %ilsﬁtﬁtgan%%fé% LRGN 18 1
particatartiy dimitéd pandl thetliglet-tregishittingere@icr cBASh@Prepared

oo L i it e

- lightdrpnssstting irégioaf istiet partidwlalrhyt Hafiedd, (Butie HRéRIblyS

: r.than that .of the polishing region. On" the
sun%)l?.gg? tﬁxgnsj?a £ ?ﬁlliﬁggjénﬁ'ﬁé?étg]@ Iig‘%hg%f'@s%qg%@?-y snal | er
t haA thiekness of hdiggtﬂ-t'rs!ﬂﬂsmitﬁﬁgi I@gi%rd of ahé |iﬂ1¢féh.ﬂi§1;1 is
9 ere arl.ses a verse possi Ity .
usupl§d, thé Gilief i she Ignepaidrom Peskagonm an E’EFBJPg"’r‘ in
the pangbeof fromkhésio 315 wahueghis i@rl]:idcfahbctd eHisRhess 69 30
. 1 reqi LS. siml.ar .t those.in t irst inventjon. .No
specitic T t f
tight St FoiBh i SRR Bt to e Toos SRR chRF af %
polishinghregiopol Ifhithirkresgiswf 4 lightdeansthitting pegioatisr i ng
r e erial of i ch a polishing
excol S0 1Rt T8 A% oL meffebiie Sreip. thefr alisBRGL o
unfaycrablerpbasibilityt fovsewatet te bei scrhitdhod byioprotadye
i f i, kel ' ' | aced on.a.,thi ess of a
1:')0r poi ?gﬁ%bo%h?{e%?g%ﬁ Sitbgtcogapﬁqs&ﬁié% OEE‘E‘Feof IS
lightptrsinamalitingoregione is largeortien ﬂse;]taof trga pelishingofegion. On
- NS M.t ions{on the.order in ther
the S{HEhRARATA IR RN | Bxt ity Smofion Bian iR of
the polishing raglenpfufakbility 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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0.6 to 3.5 nm The nethod of preparing the polishing
region of this 5 thickness includes a nethod wherein a
bl ock of the fine-cell foamis cut in predeterm ned
thi ckness by a slicer in a bandsaw systemor a

pl ani ng system a nethod that involves casting resin
into a nold having a cavity of predeterm ned

reginng bué sstlankiness ithgrédfds ryﬁ‘&fd}a BBt fhRIsgthe d1%icPGis a
t echni

thlﬁgﬁteég 9f "aeﬁgﬁ'{ ‘h?ﬁr? %req%o éig%d?{d&r %&E‘@d’ o C
fromm QB de Hummg aad nmlre qinef@-am;ﬂ ohaﬂim@rcﬁbrﬁ@ i d¥ge of from

and vari ous

06&9?‘5‘11?1?1‘1 ar ég?é ?;smttlglggéﬁg @@é@gﬁ;@onofthls

ods are pra
thigkness eludesv hhetbedgwhenemfa m@az of eneNijEPLES FEAh0Y cut

I| hi ads with a cushion
in PR RN SR RS B Aol ihca, BAGdefmn o e 28 & he
plaping @Hétqmyameﬂpqm‘l tht i:wvcdve@ castinh ?Q‘e@ﬁﬁ indot QQﬁblcﬁhavmg

t_exa

a 05 o?'ﬂ:rle§¥f‘err1111 ey ﬁ'hcﬁmg% ﬁuéld' (?’léﬁpg %sp?,l,ngﬁnethod of
us1asémmr@ mq%mgups@dni ehﬂehﬂnbldlrxgetecélrﬁcmeéﬁétd 0 a
dou*Nc?sEééﬁﬁ@: liAPe&tich i @%c%dc W on tbgﬁ%ﬁ g}l%laugq,ﬂtgnng a

aperture wmth a rede rmne
polj havittza epCdehlng rogidn andesd hgﬁt-ttmesﬂttﬁﬂg i—égbn

and b‘&néﬁ@ rhfito ?}é‘ ﬁg&%@?ﬁlﬁl ngﬂﬁébq a1 C@é nscl-%gﬁ d%§cr1pt10n

aper ture o
“ﬂllolemsw@nscpfd@mr@m examples dishesst. wWiNdteahneltheaghnoléshidg

padssea&fﬂﬁﬁrﬁﬂﬁatcﬁléﬂlSnolﬁggf Qe éi%&(e,ﬁp%aﬁa tg'?ey} hlﬁ;g‘gpgeqfqlﬂp@s
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e methosls: mayebe Bpplicd ngaumhsﬂn@gqucbmﬂzcaxtoh adlshienl layer

t heFfr@sE Sall QHQE[ Birst gﬂﬁ%’ as gﬁg% lgh?’ oﬂ?,e% |%<r31’ sRifg

as 'shown 1 n
reglapt Fh aPerPerEraiwith a pr@dﬁicemmaé chizd staadheﬁiﬁleds ad

doubl¥ Sided €P&ba, ahges ch%ﬁ?or%? 7o @ V?hléﬁ%?gﬁgff e

dher ed C({)nt o the lower sur
preqeigamined sz sardbered autelthe lewsi sudfacepst th%4bathj sidbﬂ

tapeﬁgﬁ hioothdt%lﬁr dé@rtﬁrré i h@q:@sq:mﬁﬁ 1%&;{- ngt}ogggﬁsﬁe” uttl—hgle

0 pre termne Si ze coi

apelgblgga pg,tée(go liskinggegim 8g Thegi, endeublhsided tipehDéd
attachel® %tﬁraereaéa% ?@7"‘4# Qdﬁef%?@?@e RARRorf Zayéxs 20 and

onto, t hi on

the ]Iad%ﬁ %‘?S&ﬂgﬁﬁnt& 1‘ e@on &glﬁ)ﬁttgnglsf infserteidnigity thesaperdre of
the P@ﬁﬂilh%ere%@@ﬂtslaﬁdoidﬁé}%dp@ ﬂ%f&%éﬁgbﬁgle[ sided. {‘arpeeby

adhere the lLight-transmtting region
dodBi %S%F%@ qosjsEetesexample.tas showunin Fig bk,am@oéxsfnﬁg

regicah8vithnafrizgertidre #ifih %@rc]i@genﬁgnéc?giz 5 adt Oetrgf;]lta%itg a

SIze 1S a

e th a predete
doulfB Fided Spire 4 apd «'zasuahéma layssh?2@ris laalmred@rite txthievest

surfaud of ﬂi@db@t\wé sided t25€ 29 Zl‘TFer@QH.%} et 5HbiRRik tape

04 Het% oublle5|dedtae2
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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attached with a rel ease paper 27 is adhered onto the
ot her surface of 5 the cushion |ayer 20 fromthe
polishing region 8 and thereafter fromthe double
sided tape 24 to the rel ease paper 27 are bored so as
to forman aperture with a predeterm ned size so as
to coincide with the aperture of the polishing region
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%?uﬂye sided ,tape. Note that in this case, since the
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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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the menber 28 has to be peelable. 5 (Fifth Invention)
No specific limtation is inposed on materials of a
polishing region and a light-transmtting region in
the invention as far as the polishing region and
light-transmtting regi on have a concentration of Fe
of 0.3 ppmor less, a concentration of NN of 1.0 ppm
theofirdteigisentioh concentratl on of copper of 0.5 ppm or

ti f f I d
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iz ot.osensitive resin.usin
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| nt Egdunlds ioftropalysilefen asimimflude] pn}wthymieyrrer _and
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ph oEﬁampies iod @ ﬂuamrasm dhchde: Ipo@jrc}gbﬁun'lﬂﬂomethan
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s Bl e Db IR elin 1% e resi n i th
photp-decempgsitiony tﬁpp @mlosensutmacesm; uisheg eof .
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.

53




10

15

20

25

- 30

35

No specific limtation is inposed on a production

met hod for 5 each of the polyners and it can be

produced by nmeans of a known nmethod, but, in the

i nvention, the polynmer is preferably produced using

appar atuses or appliances each having no netal surface

or a chrone plated surface in contact wwth a raw
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perﬁith]tl é&@thffsﬂeﬁ”Qﬁﬁ rthel p lgi&iﬁfudrh Bo@es)@.eitnahfwaye sudt: that a
surfaces of ,a resin, an e a suyrfac
raw AR Bt Ohf THACHOM BROREE GG BHOTR 45 it RPUEHY inte
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cact it arfiitp B¥esmon Rpb LB Gea SHgT ALE WHERRE Tessd), a filter, a
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| v ERETHIER 84 2 pbReety malgh oAe EoeA & Fetal fnclude:
surfaicgbtofta pexdnidnid agcdraghien 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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A material of which a light-transmtting region is
made has 5 preferably a light transmttance of 10% or
nore in a measurenment wavel ength region of from 400
to 700 nm If a light transmttance thereof is |ess
than 10% a tendency arises that a reflected light is
weaker due to an influence of a slurry supplied during
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Slmdarm&hp‘&aoéﬂleiﬁfsfsﬂweiﬁsomt is preferable to use a

wei nd t
pol §L r e?ﬁlane o ﬁﬁ%%?c{ oé'fcﬂo&qrﬁ%a’é‘ﬁ rrf’ﬁ’ébcﬂ’ad?? of
eithar amprepolymentrhethdchan asomeshbt meﬂfﬁcbﬁﬁdgbz&t'@mble is the

P reﬁéﬁ se% angﬁ?% I%llilcgvﬁ} ﬁg% ﬁ’a“'aﬂ?%ifiemolymef 18

S}’n@qsmdefrym a@scsrganmesczutyacrmte mid atpaigol hreadivanca)

t tl
f°”°% | bg Aot ARG BL0IBER SiSRdeE, PESHE L BBRmRE . o
@ha sl ee thaoe tesin is popdioed witha pbb&ﬁehbaﬁbntd&sel

I
"".g”‘%ﬂ#t“? PIRIEEERY Yl R NIsRIGAT LR Sublach Rpppent into
direeioppriact itk theaosiponentd ansW ar 8l ez tRireprodact thereof
s preteatle 3L o R IEG ML, Rl SRS el

Besides, 1,§r1g wyefe & to SEedi metghingvessel v fiiter dradvthe like for

e O R TV AR o

othegh : anueam ar ahramé platpdodlBEtsmldmmeﬁs prefeSabbet@wash
surfates MtHdW&dset aRi Bhe 1ikeSWGR £h WRYd 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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causes increase in a nmetal concentration in a raw
material and a 5 reaction product therefrom a polyner
i s produced using appliances or apparatuses having
surfaces brought into direct contact with a raw

mat eri al and/or a reaction product therefromand nade
of a material other than a netal or chrone pl ated.
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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 macroscbpic surface depressions and protrusions
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light-transmtting region, it is preferably that a

t hi ckness thereof is 5 equal to or less than that of a
polishing region. If a thickness of a
light-transmtting region is nore than that of a
pol i shing region, an adverse possibility arises that
causes a scratch on a silicon wafer by the action of
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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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efficiency. 5 The nethod of form ng the depression and
protrusion structure is not particularly Iimted, and
for exanple, formation by nechanical cutting with a
jig such as a bite of predeterm ned size, formation by
casting and curing resin in a nold having a specific
surface shape, fornatlon by pressing resin Mﬁth a
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cutitreg ath afjig Bechtdy skiassf pseditahRfinéd ¥zel (0 tiod B
L{Hglul atjion.l's caused toogqinerate porti.ons dlfferent
caging apsTUHPRI§SE M & Hold havingpesnedific shirfags skape,

fortrtatton dgveressing rmhuﬁm@ r9§§1h§fplaﬂe hae{r?g:hes"pe%iﬂ&s
€ess

S“’S%F?& ‘éﬁ ; et fhé’epfgaqu 85#P e %m%%?ﬁl&?@' R ginting

‘measasd aasleemhﬁ{ bbﬂ &/ ldserdipHthiéing a ©@9 gagflaﬁéﬂ oSt Hke.

ress a asiyve ns of di anond
Togf§ stict &5 2chite i endlL Brerérali thave Benmmenge al g Bretal
by digrabrde \dpdﬂ@ep@iﬂendﬁsﬂie hkd. abpitenie Blitins of al angate
thegé&‘s I[%ﬁtl rHi to reduce the efficiency of production.
ATREHEEY' S which a surface of a pol i shing region
obt dihreescdtyer of tled bigicknzsealf the olpstee tl%gmm@éjpreferably

104 SR IER, ahortiprirabiyr S M iar eses Wi che Siatige of the
thlcgiqhasshsrig;lgimglthan 100 &mﬂﬁgﬂl&ﬁ@ul@tﬁdﬂ gcaasedepietlerate

* porf RO BEL oo AR SR PR BRBRIE s

ademﬂlm1nﬂnﬁabmgpbhshmglichafa@lhrmg1cbe| T'd §sise ithe rﬁ%hatﬁerdof
1 C inta | met ho
thedBies of e BREShIE toeibh e Buifack, AEe.SRihli figion
is dre@sad]gam@radly lrgan-lnlmdsstlagblofgacﬁfsj‘lmg b}ﬁad:lrefseér having
to . he urt I,hvention Is
abrﬁi%ﬁ%’% FRISREAEAENE bf shlfa 'B8fech EMe O L2
polishing ueg1gnt @um@e of theeahge stescoilfed aboveventiress lohger

o Qr ssj.ons and
dreépsﬁggflﬁgll ot(ri:’sr or}?daéa%{?z%ﬁgga'b?y q pP% %%? to be polished.
Exafpinethod inhwhichy & stirfacdef aqjulmﬁndglmgimﬂebtamed by

-slicfri’n&: éru. gf;}{)clgﬁé I%Ir #ﬁl:cfeté%?n@& tﬁmk% ssaigq:)@ffe&‘ f1&|‘, %%Eempqlﬁed asa

con
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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whigl

used for a sem conductor device; a glass substrate for
a plasma display 5 and a hard disk; and a material to

whi ch high surface flatness is required such as a

i nformati on recording resin board and an MENS

el ement. A polishing pad of the invention is effective
for, especially, polishing a silicon wafer and a

dd\for @laxa M tibn . 1 ' i
us ® d@pr@%k@z)éﬁ.{ré% %g%ctjrrl% ?Yle% ;sgﬁf%é%"\bf an

obfSef 65 Ul hS1isheq rpitiics of she phicciisr be polishrduachide

optieal nutdrialnsurhi®y a Ueed el a%eﬂé@trﬁ'lg QRRYGH Y sﬁfcyrf%afer
uslﬁé fgﬁolal sheaol,0 ol i shad are an insulatrng layer and a,
ta] & SRie PERICERr SRvicRs actlane shbstTade o peplasma display
anéehpréisk; ane a inastial ito @vﬂlﬁhelﬁigh%\hﬁ'ﬁcé flfREEs N @
15.include: organic

reciitd Rl & inEeripd 2aeRtRE ISP Pork A POCHENYS

 elepramst art poliskiing padrofttheriewenkidy R0 deefor dbebEShIIYC

q i _connection wth an issue of, a delay tine
p°%%§§%?$§ﬂﬁ°ﬁ“o?ﬁa?eefo%%‘%‘iaoﬁeﬂ‘feaon e @é%OBQ%«A}@é’ﬁrv\ﬁr@§tal
layer, oo ipmidiclegtic foer-k) daper, 2t hivh afeléctrReMigRIgUayef and
theSikgli t. Concrete exanples of the insulating l'ayer 20
include: STlI, an interlayer insulating filmin a netal

wi rilng sast wherara sutfaeel dfke seimieomdastrfwhfte wdddlfor a

sempRUEURS; HEGe 35 FHRHo, Beffsned anech dralitisgd Jpver and a
mefsilJgyeniatodd Darthecsemiconduttevabafent eExapsies ofahe

. - i | tal .l ' | d,
insthting Kyer) Riflch 18 55080 o & S rvac szta whalhSHehis
inclysle: grganlo:\@nd peofgamicl meitéralsoeadls havage dblew ditéotricy
n nsi.
congBeth, dndd o7t Perlh nelile 3 BRI RIL e ataRt, &
conpieghani withi aim issue of aabdayitime aecsirtingofrowetedutton in a
s B s Y B A R R et o
semigenRduetorginduiti s Canceetrlexamplel bfjthe imsidatihglayean ]
. i t O ' wh .abj ect 't
it S 5,9 i e, Ry e b 85
the ikga| iExamaplesafthemetablayesrinalude g cGpper tiyer, an
; | t aini 2 | [
aluditahPlaR, & UingStun et G60 AhBH B a1 ciiahed 2s &
plugy s dugl Panaacens multilondldntescaments and the tikeal Iauch
' . . the like,

case WiRhe 2 HILAL By cd. i5 BN, SO BRRe! o/ etis, Prifided thereto,

£ palished.al | ayers, into which abrasive grains

o NGRS GT Yala B A 0l o
any guspegsyiemay 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 SiOz, CeOz2, Al203, ZrOa,
MnOz2 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 CeOz 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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polishing is performed with an acidic aqueous sol ution
containing no 5 abrasive grain. Polishing may be
performed while a surfactant is added in drops for

t he purposes to reduce a frictional resistance between
a wafer and a polishing pad, to decrease scratches
and to control a polishing velocity. An enornous

emméyé@ﬁ@anl aﬁ:x&i&eé&ﬁg%ﬁg BIRAbA TRLP YafURAHIdeY ﬂ{%rr?éial ifers,

. 0ob ol i She pressure pressing
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easet@suffer el i E @led B8l §$Pa@éh @%Qsﬁ %és siBere

tlve to

ﬁbil ect., tor? |shed|sf|xed attac
polishing isgps @rfgﬁét"lé‘r‘ihcﬁ@ RRIHR atq@ow salution %@ta@mg no
abfasiee lgyam:lhqvcﬁmhlﬁgq:lapqi@peﬁarm%ﬁ%hﬂ& aaélarffaﬁﬁ‘ant 1t is added

ressyure _are different cordj toaklnd of th
in @5?%% %@l%@uwﬁ%%r%@éceaaﬁ iopal gesistange Bgtveen a

wabanaihd Iaopéhélﬁhgﬁ@éd St H8credise stehfHeAth 5 té%drﬁréleé.‘der

ol | quantlty and a flatness conpatible wth
po %{tg‘ﬁgo‘f ‘é? ‘Since a polishing surface of a polishing

pad As emrmmdimiumglmm%e me%ﬁg?a Q?giri @pélgﬁige@éﬁuw of an
1 SNi IS S
obibPEFE B g o fr i e piFsR e M nbisehthpespolishied
agginkt gmcrlgsl'ﬁﬁg pﬁ?&dﬁﬁ?ﬁﬁ%ﬁg{re wrdm o4 b@ﬁshﬂ@é wﬁlﬁd @n
whitE 14 bBftct 45 ok Boffglje 35 éd Bﬁ%mﬁﬁcﬁe Bkt

polmtnngq:ila’seraon whinti tloe epdishing pad 1@HBf6dlﬁ|adIﬁrde qieh

| uti f f
reldfifud YRR mnd 1S Bebhirire R ittt goao sbiie Bra dangyof the
objeetf #r bamdlishpd| drsdh lanbmdaﬁp arsitivsy ané deeiditiahkifod |;ﬂjlis}’11ng

are SUER 26 P 1S RsBIRY B mghitPaueROh SR Salfarsn us

compatibilti withaeagqiobtlséd.ng pI aten 2 for supporting a
I t.and I
2o} SRS Sl AR A P SRR
objectt ter baipolished rtoftdalemt'by m@gade ipolishind ehméelrmﬂhﬂs at i as
ras i shing pa
prefBREBALtG Pufibrods 48 At b 08! Re i pell Sl hifaps. ©
Examplest drfesqrdi aghetigoghlinckrde?.a m}mim:a]fm&ghoﬂaﬁmh as

dre&lfe SRR A nTf s RIS R AR oo Sghi i ond

parbaltﬂamrmiecﬁredepasxted dacttemial \zsaélérodflsuhbtds o]ﬁemdma:lh
r d to be 60 opposite
dlSS%rlﬁuggh SHSB%gg%ﬁg f?%éfl d 5 is provided with
a Ehesmathczi i pnhshang snsémiconiitog wefer and a pohshmg

* epopEEPRLAbPD Bty MRS i BSbA RS doioning

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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supporting stand 5 are rotated and sinultaneously the
sem conductor 5 wafer 4 is polished by pushing it
agai nst the polishing pad 1 with alkaline or acid
slurry fed thereto. Protrusions on the surface of the
sem conductor wafer 4 are thereby renoved and
polished flatly. Thereafter, a sem conductor device
oppesiteddumath dtterel M shppuslindisthng 5
p MI n t% 10 _The seprpzcon %ctor de%@ﬁgeﬁgg hlan
an ari ABITBLOE 1S rsemicopdustariyader 4 against

theipodishidig ead 1.heFx @ﬂiﬂllshi?n | tHes Eﬁél'fu ﬁthnﬁ? and the
e fir o Fif

nd ef
supOatibk ikl £fe EhiatEd and simmtnasuisie she smipanductor
walsmafiyis golished byepﬂsﬂmg it alg?irgstttmﬁt agér%ﬂrgqlﬂawﬁnwml
UdYeas verage ce i amet’er pol i shi ng
al regl oﬁfggﬁf L&Q’I%ﬁ?tﬁg T¢Q-as thin as about 1 mm by a
m chmtmsmuHst' @n thlg$duﬁ@@b abtlse Saﬂﬁbtﬁulﬁ@étdﬁﬁféfgﬂd' 2103
e e was fixed on
theteb bR ahY pelived Rl Thetedfieh < sdieondicior
deviesiis mﬂauce@ itbaraffom ﬂnrungh dioing\boadies, efdulrgdnb etc.
alyzer V10 manuf actur ed
Th@geToyoEous&&e&é‘%%e S%‘%)%ﬁ lpoa%aﬂr&%ﬂné’t?tééﬂﬂ'ec%ﬁﬁé}ra@ememow
etccel | diameter. (Measurenent of specific gravity) 25
Det erm ned according to JI'S Z8807-1976. A poli shing

region cut out in the formof a strip of 4 cnx8.5 cm
Exgmpleskness: arbitrary) was used as a sanple for

Meagi QiR e Pfth%pl%éfdéﬁ?g and%)lfeeft for 16 h%}eﬁ'ect

in an environnent o
of thefinstit Rifth m%omdeambe@asmahm@éﬁ dtebus Wi the

Exaﬁ“?’?%f e %Vc%%q’é“’%“?@‘i B b8 TRl G RS Do A
ﬁﬁﬁ@ﬁ@@@ptn@@y@rmac idianmter)ct ed accgrdl ng to JI'S
K62 3 [-t tt
g op3CHingregith it SIS B be S FilRG AR L it By o

micﬁ% £ Ciiterowas |11Se&1 86 Zesariiple aSommer:amﬁém(drftl cﬁilmmge cell

S T A B U SR By o
all Cié an@rditgary regionaefi0 2 mmix0i2 ynumf wepe@eterthinidi by
an ith Bfoé'@%%%yrﬁﬂﬁgé Anal A2 Ow?ﬁgnnéfag:‘%ﬁﬁ\g@ ngnggr%%l%ousekl

ness 6 nmT of

‘ i@& her to at
Co.,ltdh tocaigulate the avemagdwelisdiameter. manuf act ured by

(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
50%15%. 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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S5 Kobunshi Keiki Co., Ltd.) was used to neasure
hardness. (Measurement of conpressibility,

conpression recovery) A polishing region cut into a
circle of 7 mmin dianeter (thickness: arbitrary) was
used as a sanple for measurenment of conpressibility
and conpression recovery and left for 40 hours in an

haﬂ&l@gsvaﬁe N8R THr 96 RohBIRELA &b raﬁnfé%%tﬂi‘{ierﬁpaf%ﬂietaf

% % . In maasuremantd a thermal anal ysis

23 e%&ﬂdr% hwridityreh DOTRD Y% sée0de, timenef meastsament,

sarfBl¢O N TRMENED S Grlother 15 854 SnCABE Gs.cﬁhf’b&"rh%re A
conpres n recovery E uati ons or cal cul ati ng

h&@g?ﬁﬁse%%'f ﬁ&qsﬁrda Prd Wé@@ﬁ@ neter o peaguace

Kobah@m KEhg d6.,928D1was hiyed iovnﬁ%u@emrai%sgn recovery

the |ight-transni tting region or the foaml ayer
n}?é"gs‘lfr%npfﬁs%ﬁlgﬁl’fﬁ’i GPTIVRCERBIQNAEECOREEY)i n t he

abowe réEBRr @sSirltb| 4 Eirc(@Bf 7 thi in digmkiés X100
ss of t%ag pol i shi n region after t

a
(th'f%ﬂeém ﬁ@bl%vf&fgasow % SATIRIE dor Idgasr eraeT
comptdssibitity essl edmiReElan(ROves) AR leftofor 6D BBEES dﬁ .an

TR R o
In meadatemehl, @ theress aphl}de dPasu 131 (8 s afiEnt fI"MA60

(sSBB0E) anpantirbe 55 RO TRUMENSS o teymes

comptessibiliey pakd shinpgessiogi eeoveryd hﬁ@ﬂg Cfoﬁ batcma&ng

| oaded .mith a st f30kP 300
conygRthilit 3nd GashBRFesine S ctreers shPur Rilorbgi the
congpreasitiliey pakl depgess'iﬁnrregboﬂrﬁbf thetgho tRndmitthie

PP £ b s e Ao o B Tk

'theleé:glvermatm@d t he poI ishing region after allowed to be

secyé plé %hﬁfgﬁ ((?2) lwfﬂ)%%%fﬁggngffgg ﬁga (300

g/ cf2) fthe tﬁ@cl&ﬁemobth@poﬁﬁh{ﬂ@ﬁ@gibﬁmr tie polishijsz

I d
regindi b holPRdE I BHISARG il BORiRESR SF ARERBASSH a0
g/ cm) forr 6@ secbindkness: arbitrary) was used as a sanple
Forraeaghil SR YA bSHYhP R ASH St Soli§hing

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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5 for 4 days in a 23C environnment condition in a
container with silica gel. The accurate wi dth and

t hi ckness of each sheet after cutting were neasured
using a mcroneter. For neasurenent, a dynamc

vi scoel asticity spectroneter (manufactured by |wanoto
Sei sakusho, now IS G ken) was used to determ ne

(Nﬁiamngmaitasﬁ storapelelasgidmoduigisMeasur enent condi ti ons

are <Mea r nt Co d|t| ons> msnt
F erBRararaRthses CRRRCENT Berardinagion s KATBRaL o5 :
polisiidgnegidd cat ififo Brd quendy). n&nrﬁnp( (YRRSH P B}‘bﬂf'ary) was

usqd 89 SERAE RO, BBt gl amis Fcpelaticponnhlor

e
for gay::k m&s231C25mm)nmen|0 rcemlliﬁoﬁ 1ﬁmbﬁté1@fer with silica gel.
tr ans n
Thés‘rgec I opho{ Ofre ?%‘fl%g{ ‘%b gf’?t)at‘ﬁgf:blﬁ@flgrwere

- measunegdusingd Ihycﬂdlrmmhj Fbr dn&asmmneﬁﬁ;@uynmm

iSRS EEy SOt A S BRI BY Aabitota Depapisho

novwh iGikieny W@gusnc)l teSleRatmine starageaslhsto medabhs BRI €

M dii socyanate (a mxture
eé{vf ue%éeogaﬂg&}él)ég‘%:ggﬁgﬁgWFol uene 2,6-diiscyanate
<M%ﬁ81a’emm‘rocmdgmns;> 20), 3930 parts by wt of

d|| peyanate, 25150 parts by
, Még pol yté}?e(arrqﬁé%ﬁgg 9 @ (nunber average
rmlé@@lhsri steagnt 0032606 30 and nol ecul ar wei ght

sprﬁﬁga@fl parts by wt of diethylene glycol
an t he rr?%%hu 227égheat agitated at 80C for 120 mn

Emcanmcsa pt Pl ymer of isocyanate equival ent of
(Mé’asﬁ%@ﬁﬁﬁﬂﬁf!\(gﬁ@ﬂ@ﬁ‘srﬂ itthSagtion vessel were 100 parts

ner and ‘3 parts by w of a
si | Theieepased hggnﬁrtmansnntmmgafeg:m (fshiiBer was cut out with

« SUECPRRShAB S5O0 IS [904SR Pt

: meagyjrggleég af d@@gj‘ anﬁmnﬁtancm e Wsingva gpeotrephotgitedéred

(U-32000 8Bedtrotehiftdingler® o St Aoy il ggojgtéig i th

|ta|onbadessof rer e
Samp yashacasyeed dn thpstmge afdmmsmemaruavavdangtm of 400

to 760 $iaM was 26 parts by wt of
4, 4" - met hyl enebi s(o-chl oroani |l i ne)
[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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5 (1 HARACUAM NE Mr, manufactured by | HARA CHEM CAL

I NDUSTRY CO., LTD.) nelted at 120C i n advance. After
the reaction systemwas continuously agitated for
about 1 min, the reaction solution was cast into a
pan type open nold. When the reaction solution |ost
fluidity, it was put into an oven and postcured at

was HGukedd €o B0L0 qk}leahﬁxﬁlrlaowa @Jﬂk@g %\%t%%éd‘ éxoél%ut 4
.bl ock. The pol yurethane resin | oc |ce

mig;gta QOB%F%@J? Lybe c’é?m(‘%hﬁﬁﬁw}é dlages so that

buEbwse@rd(iﬂécﬁbbr&&d Ritbahe éa@ﬂbﬁ%ﬁt@ﬁ{‘e A&éédl‘ nflﬂ)aﬂie

sheet. Then, eet _.was sur ace

TeqGHOR BT 5 he 8%?1% ﬁﬁd?a{é% bywt af 4, %umthgle@@@m(ﬁechloroamhne)
(IH@MUMINEM'@%nMJﬁ@t@fE@ qumA CHEMR! 2D YNDRISTRY

héﬂﬁe)tme&%%egﬁ ness precision (a

ag adj ust ed
6P"¢ 1p7adgnceTh %ic £RREHIY S¥pesn was
com&supuﬁlghﬁgtated fyrnatow BeniM, thearddicertel %lmtf&ﬁﬁwas cast

dlanet 61 C d cess s, appl.i ed
int e PER YRe el Il it egf&@@&lenffgﬂﬁaem IRt fluidity, it
was @mtuh?otaﬂ ederbﬁln'&)b@d,‘t@lalre@fat 110%¢ }“%It 6 hif ﬁ:{ the?n a c
ric circul ar. grooves a width of Q.
Polf {PETRE Sosth BT BIotiS S i Pal areshons acsit tartsdladk vas
slicerh withea émfrtcbsawauypeaﬂﬁfei' l@ﬁ%ﬂt@fabmfé@ By Fedkeh-Rirfélinto

ize f or rOV|d|n

obtfff pibdlyERefhiany repifdgron=pechunicn e shect wis Surface
bufffrds tie bepradetermposd thiekness twiehrebesiegd mhekine o

(R e Pl TR SR 1P Sherep obprty sHiek S

an 28justbd| thicknest premélodzﬁ(ans;h@etstﬂﬁckﬁess of V2T ynoi), The

d f 53.d .
butl eI D L0533, ko S AE AR piprprmined
diapetee (G hgm)oind Ef%@afsing vedoappiedutybusudhc? 65 théd)sc

iRl Bl T SRS T

forrn:@o)ncmudrm mmmlab;gmovmsf eatle myhch wedltly bf Re2Bimuesnd a

o150 B 0 B o PR

apeftaredpoiticBneass of d.2b ramnaad € qmeobfpﬁfbtﬁonunab[t@ 5 amu)lfor

profOesl Kbfua bR R A R I RING Al RLLRDY

posﬁm thethsotrdcsissed shegt v thasel:g,efabmcaterm Ipzbhfshamg regi6s.

The JIBFRAL S0l RIGLEEAER LA AT, Mo,

bubble\diameper nﬁéﬁlmn, prspeeific geaviay ef 0.88, ananbskat hardndss

D oit;ﬁ ge r&%rﬂ e%gfblh séf) ? 00}- mésgc%ﬁ}ﬁagtas%@n recovery

raple re n conp
Perqqntage af i6hovand aLﬂitDr@ge mcedulus 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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5to forma transparent nmenber into which the
light-transmtting region and the water perneation
preventive |ayer are forned integrally as a single
pi ece. The buffing machine was used to buff a surface
of the water permeation preventive layer to adjust a
t hi ckness precision thereof. A thickness of the
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ayer.
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an pyksrehardrecsadcf 18 degrees, antomipressibikty, of 8©% surd ace
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o ety B8 e M6 B (ToRAvPRE wi th &
Examplekhess of 0.8 30 nm manufactured by TORAY
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to that iy Examplsr 1 with ¢he lexeaptiopathatEn thizkiiess, oftthe water

perrﬁealﬁbﬁ Sedeftivans dlag,gs ét%ﬁtoth-ghl layer were renoved

in.the area comc? ght-transmitting
Exapplech in a size of 51 nmx 13 nmto thereby 35
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s1ngf@pir%€odvﬁéa ?%llf;%blht’ecﬁﬁ %ﬁg & %hgi{ﬁﬁgr WS Beg bY
Examp 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.
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5 Exanple 1. Then, 100 parts by wt of the liquid
urethane acrylate and 1 part by w of benzyl di net hyl
ketal were vigorously agitated for about 4 nin at a
rotati on nunber of 900 rpmwi th agitation bl ades so
that bubbles are incorporated into the mxture to
thereby obtain a photocuarabl e resin conposition in a

Exgﬁﬁ;p Hf a foamliquid. The 10 photocurable resin

osition was cast on the water perneatlon
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layeao%‘?&ng .mﬁw ture aspolisiing 36510 The foRm SRGIRGS

' phygiyad qm)pgﬁtl@é o@énsysk@nmﬁe& A6 eldgrbés)h pad was

manut re sof a simlar method 66.to that
confBieBsHBLobs Bt e CrplpRSn tssbveRnbEscaRREe S 80
94$%I:ts by wt of liquid urethane acrylate (Actil ane

Ex EL)ﬂamuf actured by Aczo Nobeles Co.), 20 parts by
am f liquid urethane acrylate (UA-101H, nanufactured

by KysslistiagGhedivesl m@nhufabtired b9 rRedfsdfiansingiddr aiethod
to tl%gto 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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5 parts by wt of liquid urethane acrylate (Actil ane
290, manufactured by AKCROS CHEM CALS CO.). A
light-transmtting region has physical properties of
an Asker hardness A of 87 degrees, a conpressibility
of 1.3%and a conpression recovery percentage of
94.3% Exanple 7 10 A polishing pad was nanuf act ured

~ to thateaRgafiplé BwitH e Hﬁéé}?@onttﬁal hﬁﬁt Ekélaﬁﬁig% Q%éarts by

tion that
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Exdmplaeﬁns of a simlar nethod to that in Exanple 4

h 4
IA {)]f e té%ga%g?%}pg{ag; p@:ﬁ l%ygﬁgaggg)f aag}ngulgly mc\aMthod
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maﬁgﬁﬁtﬂ?%ﬁ?ﬁ ?9‘1ﬁ’aar%5? ﬁg}QSA‘é{Fre BF%‘EéPF‘Ee@é of 100

paranbpskteof hquithasstharef aé; ld&g(maan@ FIUhessifabhided by

Ak Rosic AR At O ° % hale JEE QUL LB MG Ghvaiea
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npression_recover C age o
1 3(??'%’1/0 %%?%Slgnggfroyﬁyopgr 1):{8&%\%3 were 14790
ExapmpleB by wt of toluene dii socyanate (am xture of
t ol ocyanat e/t o] ue 6-di.i scyanate a
O A B RS O e 5 s B EOGHAIR! Ercthoa
to thatzun Exeyrqblehfbmt}[mhh ameeptivaodieani EvaﬁﬁWpSOt]iaﬂs by
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Nobdfes1Ca)),, 20satp byt wt by liguidfurdteahy Iaemylate I(Um;noamj
cfﬁfgduf)f K%%lﬁ?gbh&n}c%ﬁ eéjo a&,tg 9 were usec? 1nstead 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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5 an isocyanate-term nated prepol yner of isocyanate
equivalent of 2.1 neqg/g. 100 parts by w of the
prepol yner was wei ghed and put into a vacuumtank and
a gas remaining in the prepolyner was defoaned under
a reduced pressure (about 10 Torr). Added into the

def oanmed prepol ymer was 29 parts by wt of

| 120C
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% usted at 72% I n adﬁ_g%ce was zld [ n& 4
perfibe it Bt o ACIaRE F3R,65 Bk o\ METCRItE AR Aoide S108
tape @i detdde \uatlh tape) ﬂmiwfrawmre@b (smﬂsﬁﬂchmﬁzampo Ltd.)
wag %ﬁhﬁlg{%:ﬁg gg rﬁﬁ% s%.?‘ ce ofthe %v%lttiep Bepx%ggﬁon preventlv% 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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5 Arelease filmwas tenporarily attached onto a
surface of the fabricated polishing region and the
polishing region was set in a nold frane. Thereafter,
the m xture was cast into a space section for formng
an aperture and a water perneation preventive |ayer.
A tenperature of the nold frane is set to 100C. After
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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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5 layer to adjust a thickness precision thereof. A
thickness of the light-transmtting region was 1.27
nm and a thickness of the water perneation preventive
| ayer was 25 m An acrylic-based adhesive was coated
on the polishing region side of the water perneation
preventive layer to a uniformthickness and the water
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med/B° s bnted dpify Pé’sW§P!f e recbabirtiadpliiedand
put dety assicuiraaapkessdli ghs Yedfaining 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

26

30
- 30 rpm. Wafer polishing was conducted while a surface of a polishing

35

5 0.9% and a conpression recovery percentage of 73% A
doubl e sided tape (a double tack tape, manufactured by
Seki sui Chemi cal Co., Ltd.) was adhered to a surface
on the other side of the fabricated polishing region
fromthe recessing surface using a |aninator. Then,
the surface thereof was buffed and then, a cushion 10
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regl , e cusnl on ayer n e ou e Sl de ape
vords ﬁﬁb‘i‘?ﬁﬁ é&‘hl?ﬁf tape (5 doybls tagimtapesmanyigchared

Sekisud ferhiva¢ Co.Jhed atdeadhehed 8l §8aLe8 on the gther side

[ -trangm tting region.was fittingly inserted  to
of 4‘?&%@’5&%@ %Pﬁﬁ&lﬁgﬁﬁ mhirem the 4ecessing Birfaes using a
laminakage) TRén Athpobusfaice chepesl by D 3RREABE then, a cushion

ey B o Y- (BRI Paly o5l eier g (ORI pIR i 2

thigluadssaof 08 nimyahanufetieet by TORANIDUSTIES\ANG.) Wass

st e e RO R S5 EER U e s

. tapeswsinge kimmatbra Thehl atdeuble sidedaaiRoias fakthd? adhered

r rmped intervals. Ip,Tablg 1, ere.is shown a
on &%_gﬁ‘%n@ﬁ}? ch8hiut i, e Mheignfige wiia |ARSAFHER of
the tpalishifg Irbgidmg:lmou:fm' Hibﬁﬂgyﬁﬁ Eahdb&tk@ Botibdd lsﬁ:le‘ii tdpewere
- nuf a e 0 croel ectronics
pur&}irgc{)%{la%%g%%b&gg %Hé{jf‘g@gﬂ%l R % quﬁﬁel? ?10 ring
Thepenitehithg f@g)rﬁcaftbd\ﬂiglrtatrant tetnitﬁﬁg%gtrirggra%f pelighiingerted
A Lot ati on number of a

to nlﬁ%lqﬁgé@ﬁéép %%%qﬁ&s% "rpmand a rotation nunber of a

(Evedtigtionasf Water peakdgéler pol i shing was conducted while

G ARANEE FPRAS PFRpAde iegtige B lisimoto.

- Machine fianj Woskss,80tdy) and afabricatedapokshimgnped wdretlised to

Tablel. - .5 ,A relationshi
conie eI orrof WLy Tehbkel * A Sciniaty it eatires s
polisfaed andevisage owervatios seas evrduafddon®hBtemor 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 (SS12, 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?2, a rotation number
of a polishing platen was 35 rpm and a rotation number of a wafer was

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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Exanpl e 2 Water | eakage was not seen even after 1800
mn. Exanple 3 Water | eakage was not seen even after
1800 m n. Exanple 4 Water | eakage was not seen even
after 1800 min. Exanple 5 Water | eakage was not seen
even after 1800 mn. Exanple 6 Water | eakage was not
seen even after 1800 mn. Exanple 7 Water | eakage was

TaBRl1 S€en even after 1800 mn. Exanple 8 Water | eakage

was not seen even after 1800 min. Exanple 9 Water

| eakage was not seen even after 1800 m n. Exanple 10
Wat er | eakage was not seen even after 1800 m n.

Exanpl e 11 Water | eakage was not seen even after 1800
m n. Conparative Water | eakage occurred after 1400
mn. Exanple 1 As is clear fromTable 1, wth the

L} hi d + h
pot-shi-hg—pad—of—the—first—inventionadopted
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E’iaﬂﬂplﬁgt anedi dTateigakege was @ﬁb%?eateﬁ?lba%?f 1898 X t ur e| was

E£0mlé e! | ed awaz&ﬁealé@elads inBf SeehltQen Aicet{ 1806 n@s 100
Dar ] yd.lldl e d

Efamp léc’ 7

nelafL ance,

Efzgiiloded by V@geztlaakaaﬂvvhs nofasba@utev@ auiten- lsvhemm xed
Exdnffié 6 1S Caidter B1die¥ 635 Gbt §8REva! antdr U030,

|JUD L’UI ,u Cll J.uuv | | U ||| luuuuc a UI ul euua e
Expmplenl0 po Th@vaé‘?rdﬂﬁ}@gﬁwﬁépﬁﬁeé{lﬁ&%aﬁt@‘sﬁqom used| to
Exhmpleigaj e a Wadt@llbaliap@Raghbt 486 ev@Uafdd 1800thina si zp of

Com é ength and 200 mm i wdthamd—wt =
Esd I_;ﬁ;gpe s of 1. 2¥atemipalmge hcéuwpeelcdfieo140®dnng. An 7P

ﬁlnnﬁr- D of tha fahriecatad liaoaht trancmtt n
CTTITC mrMAVT T ouUT U LI | HIIL T uUaATTIoTIT L g

-
C1 LIL} TUTTC o9 Ul

regi on was 59 degrees. (Fabrication of Polishing

| eoAb ERPHTR A TS p) S bah prng st on
InvesHtiQR IaﬁmﬂtGdAalqéumleelags frowrinetavtenr eddlishingregidin and

a 11@??&5‘&5‘7@?5@%@68 rad\bidvedfle TS COREYif YL 1 on of

(Second Inventlon)

(Fabrication of Light-transmitting region)

Mixed together were 128 parts by weight of polesterpolyol
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 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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parts by wt of a silicone-based nonionic surfactant
(SH 192, manufactured by Dow Corning Toray Silicone
Co., Ltd.) and a 10 tenperature of the m xture was
controlled at 80C. The m xture was Vi gorously
agitated at a rotation nunber of 900 rpm for about 4
mn wth agitation blades so that bubbles were

Ask8EREPQhESSD biRe S£l§r cét%@lcﬁélgf] txﬁﬁéfﬁ&hdédldeeg%ﬁ W 5ge

reaction systemwa part
degregs. et hyi enebi s( o- chl oroani | i ne) (1 HARACUAM NE M,

(Fwwfa@ﬁﬁéfﬁoﬁéhﬁi/g fﬁgﬁLwEM CAL | NDUSTRY CO., LTD.)

gel ted at 120C i n Thereafter, the reactl on
Faiticetandaxamgile ilnuousl y agitated for about 1 min and

t he Meas! i &ebuEioR v‘(‘;@§el°@'§fe '10bg%ért§a:§z géél%? open

ereactlon sol ut1on it was

th
'POlﬁﬁ{hqrnP%S% PTRAlY ek (pdiprene 44336, mmfantusech byt@niroyal
. Chebﬁ@alrcaqmla\ﬂ&rﬁtxbﬁﬁeaﬁ NCEO {&ﬁf&&%@%@ﬁk Egemegég) and 3

ane_resin foam bl pck was
§Bg asyilicgperbasad penionis Byrfactand(SH192) ) to

maﬂbl'f@ftﬂﬂlr@dﬂ@ D Ciiing ok élﬁé&léwt Ltazg’g’%. ckness

rfa,ce buffed to a_. predetermn

te“%"‘irﬁ%% rhaf %&W&Eﬁ@ v erptupHed @ty Five TEigture was
vigdionply apitaned @ 4 Retagidn Abhaber éf 9500 ibP aBBut 4 m1

dj uste hi ckness i sion (a sheet thickness o
tﬁ Aﬁ%ﬁlﬂ“ e thet @gl@ﬁes yeEeingaEPerateddate 8he or m
reaatioh sysvérhh Add&l i@y thdshcHa B ftent Q@as 95) &nd br*%r wt of

rec s pl i ed,.on surface of the C USi
4,4 - BEEBEl A oI Rc AR oAt A ARAT o Vi eki mesutactured

by nHAm mﬂmrmpqmswm CO).J ERDY nfH1RQY 86 1900 i th a

vvldthg.;] étg ndadepth of 0.40 nmm_ 30 at_a groove

advgnfe,, Sheje Are@&&*anesséﬁteaﬂ“iaa?p@%na@u&béagﬁ@t@d for

abouariemmrmmdlfthetmaeCiOBYSO‘ialﬁohUWa%@t GAto G0an ﬁ >
ee

molf o Wik YisCritiy ST IGRtaN 5L 4b e DRt i an oven
and% Ih@ste?i"dte? rat mo%w 6ot ?nﬂ # 61?!:3&1’12&? eiytﬁ%t{Ithhé rédilam

r | Lnsertin ransm | relon
blogl. i bhlsAHathaRsgesit fostar ‘ﬁl%ﬁfsd%%@ ediwith 4 hand saw
type shws(eﬂaﬁhmtlitﬁdtWFegkengiﬁﬂe@)aﬁcﬁoBtalﬁ% ?&Y&@tﬁgne

C ou e Si
resih AL SELE o Eheh o, Sped WaSistirtars bR 1 8per 11 e
predeftesmimed thinkriessowthdh ditﬁ'tl;zﬁgdm@.f:hﬁ%e {i’]ga%lé.ﬁﬁéﬁ.hxfe'dcb
ker ardn S (0] ree

AMIEE CokoBhaion] o Farsiugohtalh myshees with BaRpe
thicknesepregisian ($5he% %Me%sidfolf 2gemiRiul Tge %ﬁlf?&'%ated

shed¥r v%% Ipl.gma% t ' onﬁtﬁ a%l O| I il ng'lede glameter (61

atta
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

a

73




10

15

- 20

95

30

35

fabricated by neans of a simlar nethod to that in
Fabrication Exanple 1 with the exception that a size
of an aperture A was set to 56 nmx 20 10 mm

(Manuf acture of Polishing Pad) Exanple 1 A cushion

| ayer made of a corona-treated pol yethyl ene foam
(TORAYPEF with a thickness of 0.8 mm manufactured by

poll AR reblet SRR Wit A R e dahEy T dRHERTS

pokishingceegién hazbphykicad ptregermes of anchvedage biubbld didmneter

ot 316, RRICEHEALE oG s T RO of o

a compreseibilify ohd.@¥%s ai cympagssion Heeoveighpearcendgge ofies.0%

anq%n%?%ﬁf‘gngéuhﬁs F’PQ%EME’Q&MI e with a size of 50 mm x

e punc inorder to fittingly

.Falpm@twna‘?lxa@mﬂear ansmitting region to thereby form an

?SST%# fisHling Foion SeaBREASAIAT bbHBle HAREHIAE 1"
@e@m(som @tmller metrhqd tortantkeit Feb;rlcatmn Example

1 “ﬁaakﬁetexeégﬁgn e

cast 1nto the 25 annul ar groo € S0 as
mm. nm above the polishing region and cured in that

Mfatrﬁifﬁciﬁet SRYhi wat er non- permeabl e el astic
A (EE ﬁt 0 1‘3‘5& and an Asker hardness A of 27

X%@ke s or an  Asker hardness D of 4 degrees) and to

mam»I 8G5Hich P 'm&ﬁ%r& apégrondgFPémEE rﬁ’qlﬁ@ﬂﬁéé’ﬁé g&é}hﬂg

was manpuf dctured by neans
(TOWPEE VBthr&)rtl”éwimﬁisswftms mrecmarsiactared Ry BRRAYe
mrﬂusmmsemeryeahza%e)guﬁaeé fotwﬁlégj\ggylbm% SRErRY

. dopted 1 nstead of
ontgig PrePWESuHitivasdhesire parage of aApobﬁht%r%@@r

atteuﬂfedowﬁmat&cﬁl@ﬂeasﬁaba mzitiﬁbrm@%e&?n rﬁﬁi&%&n%é 1

har dness D of pol i shin

with gslammates uifé@nw jfled tgm\?faﬁ aciiened torSuRECe
of the c@SﬁWhQa}efM t'i"hé ReisBXse Rk \}l'éi'rbvhg e}:iur'.ldihé:d( §5%lset01for?ﬁ‘ a

holeI a t| c. %@/ based adhesi , manuf act ur ed

Q mymyx Ww&@n ﬁsh@ﬁd:wcl@% 13 .qrdebﬁ@
fittifgB} A¥ert érllgﬁﬁiﬁfaﬂtﬁﬂﬂ:ﬁ SreBich tb tiﬁeré!@ €rm an aperture B.
non- neabl astic ne was rees (Aske

Thep, djfgiitg,tr@@é;r@é’gpg region was gcmgly 1nserted 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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Exanpl e 4 A polishing pad was nmanufactured by neans of
a simlar nethod 10 to that in Exanple 1 with the
exception that in Exanple 1, a urethane-based sealing
agent described below instead of the silicon sealant.
An Asker hardness A of the water non-perneable elastic
menber was 55 degrees (Asker hardness D of 14
Exdegplee3). The uret hane-based seal i ng agent was
prepar .i N.a such 15t i socyanat e
pr epglé Pgﬁﬁf‘{ Wik hastitae WQS@{;&W?WEP acpigpamethod
to Chapin Ebnamplecblmthlthecb)@g ptiog &t 1tnhExam le II an elastic
[ nodi phen a n|
epdst eyl AT, GRanB e R by SR o i
wasaisdthinstead| afrtheatiliooné seatayan A€ As!k%@ HY{relfe’s A bPHRe
. 40 ample 5 A i shi ng pad, wa
W%%ﬁﬁ%ﬂ?%ﬁfé%g%le AesftTPrtbe3 waF 28 Aekitaa Rebet hardngss D
slagrees). with the exception that in Exanple 1, a -
Exggfﬁlgqurabl e resin conposition was used inst ead of the

I cone sealant and the resin conposition was
P h ot/ pelisting padr wasanaomfactiiredSyp nigams of atsimAlar method

bl e el
R L s
e&bgn@elga}sedcmalm@ agent plast:ﬂbby‘l Ivéloof instead @lﬁ@h@@ih@(ﬁi e

seaﬂﬁgf ' |1g12 ?}ﬁ% eng;'/;ﬁg Vﬁ%’i A;}F:ol rkb : &E egfl?[llE ?as%oc
memj:retrawea %demeﬁ@d}\\simh rmr;imseﬂ:any 14 degre%@)
t L tati
bl Gk Bhebadeh HeAtD B 2 brBhafed 7 B WRY sugh

th abﬁé't isegyanate Pe@dyumrp@&il(l(] ananufactpaedthy Urixaygll e 1
f |
Chelnel SORFaRRR) KRB 86 B R MR " axcept i on that
4,4 Gl'ﬁﬁ@'é?ufﬁhdlmn@dhﬂwaﬂnwhaneqmmm 4266) pomtrotled at
o t
100 B e e i M e

cushi an
gromaémnlpwm\apewam @54 1tO).ckness of 0.8 mm
Ex fgactured by TORAY | NDUSTRI ES, | NC ) and a surface

of " which was buffed was adhered 5 onto a pressure
sendi Pelghi Qﬂﬂ@%ﬁl \‘ﬁéa%ma’ra@f@cbtﬂr@d bylmsansgireegimilar method

to tRat A ARG Mp f Eﬁfﬁlﬁ
Fabrl atl on, Exgvr%g?%%eeﬁe? o amlfrlfla?or d]ﬁ 4
le irgsiy eQmp@oRition dvas Bsednnstead of the sﬂlcone 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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surface of the cushion layer. The cushion |ayer was
punched so as to forma hole with a size of 50 nm x
14 mwithin a hole punched in 10 order to fittingly
insert a light-transmtting region in a polishing
region to thereby forman aperture B. Then a
fabricated light-transmtting region was fittingly

 CobipieRd ERiQMILe aperture A to manufacture a

pol i shing,pad. Note that since the light-transmtting
regid ﬁ‘%ﬁ%ao:@ hayer; fea sovena-trertedapelysthydens feawh

(TORAYPEFWitH £3hRGE 6568 din PRIANGERACHIFLBY THRAY
IR N b e Wbt
on® &igfeblirdBéhdifiveliidide sOrfcaBY e?ﬁ@)li%frﬂg Ffon

exception that_jn nple 1, a urethane-based _sealing
att%@aﬁg il &@%@Ei%@%a tepefabuicated in Kabricatipr Example 2
witheR laminaw?. ATkRn, RPa61BES sidedl tdftewdBRIhered onto a

on- Egr meabl e, el Z%FI C ,l%enber was, 75 degrees.  The

suriaes Rh HRe FHSBIPR daysrn o Thsetshion ves arayrrnch as to
forsug h}olé Réith glnsbiizé Sﬁw;’ﬁrlﬁ » %ﬁﬁﬁ!ﬂ ﬂ]ﬁthﬂ&%ﬁale punched in
ordg% E{L)I rfﬂﬁn%{lf gils%‘éé.n 'élg%/-g@.nsmﬁ:@ncgareg%ﬁ I?r? raafalnﬁglzling region
to thedebyrfbinilanapesfineddl oThaA 4 FAlevicdledA Wing

: f ) | HARA EM CAL | NDUSTRY CO.., LTD.
reglli ad hipely nberedanto tho Ane o BPETAG e

polishitig path| Moteattian sihc@nhediptitaranemigtiagpegivraghtdothe

1,05/ 1. 0). (Eval yat fvat K 30
apefbB Aot s Hieo GBSOt druEiear BRcD 7 BFa Mot o

* betWeehithe Folidhinerdegion hed) ﬂwﬁﬁht&mﬁém&&ﬁ@ pedibshi ng

d re-used to, conduct evaluation of water |eakage.
Corﬁﬁag&ﬁﬂ%ﬁw ‘?Nafer was continuously polished for
30 @& pohiskiirighpadafdemavifeshrabdgrivebhsvf\wasimilar method

to AR SATRR, 1\ PR rR M8 Plammle bk oi de

uretiianérdasetl ssaling pgehtadesaibed belon inkteadl of tHesltinon
scalh 9 CARBHF ST B M2k D Pl L B Lol ©
merRbler svasgSakegtees.ons were such that a silica slurry

(S5 ALRELANA% Rl SaP ol eSS e gy e
thapahiisbhcyanate prefotymeat(b325, itdhbfadtiined bydiniroyahi ng
ity Copdata b Bonfi il G EMIRET,  ° oLl S O,
4,4'3methylenshis{o-chiotosthilimg) (EEARACUANVMENEAMT, anansifa¢aned
by 1A RA RITESCHL ?ﬁﬁﬂ@fR?r@éielgTD.) 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}.

(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
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with a #100 dresser. Conditions for dressing were such
that a dressing |oad 80 g/cn2 and a rotation nunber
of the dresser was 35 rpm 10 0: no slurry | eakage at
the inserted portion is recognized x: slurry |eakage
at the inserted portion is recognized (Deformation .
Eval uation of Light-transmtting region) A wafer was

Wapcnomhmteﬂywrthm_riﬁjﬁlo&nﬁ%fﬂrﬁ@ha{mtlalfﬁ?ltr)lgné ﬁe{é%.re shown
s |
resﬁg'?éf bt B8 P88 o P eonditians warestrbdbpgm silica

slurhjs (ssga; mamnfaethtddby r@@b@ﬂl\/ﬁ@ﬁoél@éﬁéﬁ{c%dc%&atﬂﬁa) was
Tabl e her e

I i. L er
add 8t ABURPRLAE Sy Rard 32 Retfshibieat a o Talpeichs0
mlfmmnu ai IﬁCdIShmg lo&d of m gRenss baFthtion Muste aitd %hsﬁmg
plagélgl%aé Ra tLi 9 ion is eaS|fer t be def orned
Uring polis aﬁ-bcp Ygtpn guraber gl agy teas gl edVafer
polighiag wghcondansed mhﬂtgars&mfﬂﬁe &ﬁhfﬁélﬁshl tdad was dressed

d t t
it #08 ddeshery | BRI BR 6L ArEaTaae sinh thes o crasping
load3Q gAbm? 23d Burdtatiphasunfberved e Heessek wéMiBSVrpm

©: h%a*“?ﬁggy TR Bk SO Borinnisiecanbizgd

ﬁ‘b’aleaﬁage ax the 1E>sarqeﬁepdrtﬁmm&~a¢¢gvt?izéﬁ Xf Exarrplble 2
3 As T
‘Dgﬁ“’ﬂ%%‘* {62808 of TIBAY FosiamRtife EeShho! . menber

by~ pr ovi
s rraIAI Wlﬁff?rhwﬁarmﬂsd’@dt rameanslof shéingilaregicdhodnd téhat as

desbh%@ﬂ 2{155%5 m’l‘li.ér%&ft%? 9 9 't? q%ﬂls%gﬂﬁrllg :rg %O\\g/vgﬁr%s\/\éenergd '

I shi ng regiron a
andr fé@ﬂ%‘matsprs evaluationd ofi thie dighet-raakmicting gegmnwa@t ed

contitict&® Wit the thABR MY EHPGAC IR A0 o MRetd 38 L8 wn
results of the evaluation. Note that with more of non-uniformity of
dressing scratches in generation, a light-transmitting 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] 0]
Example 2 O O
Example 3 O o]
Example 4 @] 0
Example 5 o O
Comparative
Example 1 X o
Comparative
Example 2 X X
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portion thereof can be absorbed. Besides, since the
wat er non-perneabl e el astic nenber can perfectly sea
the contact portions between the polishing region,
the light-transmtting region and the 10 cushi on
| ayer, slurry | eakage can be effectively prevented
from occurring. (Third Invention) (Fabrication. of
coin@libeder ansm tting region) Mxgd together were 128
Painipk DY | Wei gh® of ppl est &rpol yjol 15 synt hesi zed by
: pr ek yl ene gl ycol (nunber
aver age nol ecul ar wei ght of 2400), 30 parts by wt of
1, 4- Qut: j e 2 0 1 Xt
cont Boi crtrofffanf 0By HSiBe ™ water BoBLUE fnkable
elagtict mepyben smpllar in heirghess| therhapolishisg tszinatand a
ligh EFRAIaHEn el A Anpillat Brodvt Blew/Ciin e BOIERGS
region @nd Hee lighétransmitting s¢gikopa strain 80d sadimensional
e o e orn R PleE Rt BrkC

resin, produce yure to -

- poxtign thegeof gan| bgyabserbedni Besistes; sipesnthawater si ze of

o pAEILE el inatfelSch PRI Uil 1y SBchd paons
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betﬁ%ﬂlr@?éir thezpalisaisieregion nthe éishtjﬁaawnitt'gtg regignand thag
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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 Corning Toray Silicone Co., Ltd.) and a

temperature‘ of the mixture was controlled at 80°C. The mixture was

78




10

15

20

26

30

35

and postcured at 110C for 6 hr to obtain a

pol yur et hane resin foam 10 bl ock. The pol yur et hane
resin foam bl ock was sliced with a band saw type
slicer (manufactured by Fecken-Kirfel) to obtain a
pol yurethane resin foamsheet. Then, the sheet was
surface buffed to a predeterm ned thi ckness wth a
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nuf act ur ed

: pohsrﬂang region had phys1ca1 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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Ltd.) over a contact portion between the rear surface
of the 10 light-transmtting region and the section of
the aperture B, an annular water non-perneabl e

el astic nmenber (a contact width of 2 mmand an Asker
har dness A of 27 degrees) was forned to thereby

manuf acture a polishing pad. Exanple 2 15 A poli shing

onw t]:}f@§sﬁﬁ=!@éﬁéih%eéhlgéé ﬁ@é@ﬁ?fa% & asbﬁhkﬂ{né:ﬁ%gf?ﬂ to

n Exa excepti on

att%Ch% withy@ @Whl} sigedt tepse- a‘m %éaublﬂgsu@éntapﬁawas
adI@éﬂéldo%eQ s'lﬁfé&a&f e tOShRI 1 Tg]%aéﬁgﬁlon yésgﬁ)er

ess A of the water non- errre stic
Puwg‘%efg SofyteErm zohalgewither wigecobat aums ¥414 ﬂgma&ﬁthan a
ho1mxﬁ>émw Sréér & \fﬁﬁngk}ﬁihsetrf‘ al1i - LreaPEA8hE region to
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regfbrﬂwa%eﬁﬂ‘tﬁigdyﬁiﬁ*sél(t@dqwt@&ﬁé‘@ erfi®le Al Hﬁ“ﬁéﬁ%ﬁ% B}\@oaUng

nuf act ur.ed ?A L 1 NDUSTRY CO E?
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oup wa 0 pol i shi ng
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ne agen - actur.ed
%@6&&@383092 @e ek a§efa Tieck OathHE DY HBABIIRGIRNE 2
pohshﬁhgp‘ad. An Asker har dness A of the water

Ex nlgpﬁrmsabl e elastic menber was 32 degrees. Exanple 4
aﬂj shing pad was nmanufactured by neans of a simlar

met Aqnbhs’iﬁntgopa@ atad mdnxakptercd bytrheé.ﬁg cﬁ'@@i@ﬁilﬁ?ﬁmethod

AT O NG T -
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4,4’-methylenebis(o-chloroaniline) ({IHARACUAMINE 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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seal ant. An Asker hardness A of the water

non- perneabl e el astic 10 nenber was 95 degrees. The
ur et hane- based seal i ng agent was prepared in a way

such that an isocyanate prepol yner (Coronate 4096,
manuf act ured by N PPON POLYURETHANE | NDUSTRY CO. ,

LTD.) controlled at 80C and
epelxjdrmuﬂmfhyﬂ sitiebhs (elastit atbeeivel (']Eﬂi) 00l
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Conﬁb@ﬁétﬁ% E& a[?E 1150 m/mn, a polishing | oad of 350
g/ cn® a rotation number of 81 a pol i shing pl aten was
35 Apelishingnad was mamifactires bpimeansof 20sinitar method

to ti¥f Bi E&ﬁh‘lﬁl@ I‘gvﬁfﬁ‘ E%@{@H 18ﬂ '#Ht ﬁ%grag%i)ggpgﬁmaeable

] E!Gl i shi ng pad resse
clas sWﬂ'érPr@Wéiﬁsi ng vvere such that.a dressing

(Evtamgugﬁ cﬁ'/WﬁgeraDQal?aé tatlon nunber of the dresser was
r no slur Ieakage at the inserted portion

&9@'@1?11@% @pparatysy SPSPG fmenatfacherednise Qlaaimoto
Mach%éj TeBl MPorl&S 9961265k o At caitdd 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?2, a rotation number of
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Nt 0 an oven and postcured at 110Cfor 6—hr—to obtain
a pol yurethane resin foam bl ock.

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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10 The pol yurethane resin foam bl ock 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 predeterm ned thickness

with a buffing machi ne (manufactured by AM TEC

Corporation) to thereby obtain a sheet with an
migdpustretatibnokmeder i 90Eepsi ot Aupherisihidakoes: giﬂaftion
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Thé p@gﬁ.tutertﬁﬁﬁ c;’e"sir[‘ S 151‘381{ ag\'%zi g(gnc ggpg say type

erm ne osition on the

sllqeﬁ 4n@éyaﬂa§5ur by Eeqkeni-Kifel) toagitain at polyedthsindiresin
foaflPYREEL. S"ﬂ?&tﬁf@shegmagasszr’ﬁ@é gj{rj%%gl ’Eoi%' n’gg %%lgﬁglpgr

ad phyS|caI propertles of an av
thmgm yfag meching (mpmifactised hy MEKEEC
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pummrenﬁ@m@w&h( Mpreherhui il afghialag Eafl g

cushi on | ayer, made of corona
TeCGSFINE WS applisdruraguriace ofithk |¢hs<s using aSrevessing
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at ar@@o8 piedh 3ENeYoWhhd

a%@d <07 ped anove i P SRRIE S48 1abRRE D St ere.

Ui fhareirad o, Mtd)as edbkred Bntashi on
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| v o 08 SHEL gk R el o
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size lof GW.5tindA M O3 Ainy f&H

dhereatter, a fl exoi ra ﬁﬁlﬁ al?%eﬁ@h%ﬂm ur ergf‘capg
regigiWagpunched at a prede ermined 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 pum, a specific gravity of 0.86, an Asker hardness
D of 53 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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10 CO., LTD.) nmade fromacrylonitrile butadi ene rubber
and pol ybut adi ene rubber was perfectly exposed to
ultraviolet with a UV exposure device was used as the
light-transmitting region (with a size of 57 mmin
l ength and 19 nmin wdth, and with a thickness of
1.25 mm). A conpressibility of the light-transmtting
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aW%deﬁagtblOlfthCtsml n Table 4, there are shown results
Congéar%l é@&bﬁﬁ:l@nl a polishing velocity and an in-pl ane

rmt polishing velocity was cal cul ated from
(Maﬁuf&wfﬁmfvﬂ‘ﬁltﬁhlag Bad)n silicon 5 wafer on which a
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(witlrab8ibe 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

84




10

156

20

25

30

- 35

10 M croel ectronics Corporation) as a polishing slurry
was added at a flow rate of 150 m/mn during
polishing. O her polishing conditions were set such
that a polishing | oad was 350 g/cnR, a rotation nunber
of a polishing platen was 35 rpm and a wafer rotation
nunber was 30 rpm An in-plane uniformty was
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thiclm&ssls&gm?p& go@/ vation and the 8 in silicon wafer
was pl ace gn a golishing ad on which 1000 silicon 5
By

(Measwement ¢ e ohSgra Hing to the above met hod.
Fi | polisiikpenfpdratay SPRloY fihae Rl | !
M F‘L rreil? \é\néw %{ﬁi nterference (%I I'm thic ﬁsélgésa hgglggr(ﬁ%r?gé’
achiRe fgRe Y ok dettalcand edlabyicated relishingt padh mege Gsed to
polish dn)8 ah SIBYSh SREfeh D S0
500 t ? 00 nt[P Cogf ir rmth:iéc}s aﬁggg%%égaﬂgﬁ% %rm&ﬁqgll
Hm was 0o g}:@@i oif by about 0.5 um. As a polishing condition, a silica
slurry (SS12, 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?2, a rotation number of a polishing 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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10 results of filmthickness and on a state of a peak
and a valley of interference light, and eval uation
was conducted on the filmthickness detection with
the following criteria. In Table 4, there are shown
results of the evaluation. Note that nore of scratches
ina light-transmtting region is thought that
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T rature of the m xture was controlled at 70C.
[ bgéml into the mxture was 100 parts by wt of

4, 4" -di phenyl net hane dlfs—eeyana%eﬁeen%reHed at--70C-i-n--

%ﬁg a0s RS (AP ”” %‘gﬁ f,ogﬁ%ﬁg' | Hosiqny, | Evaluation of
0, ]g g Oy % thickness
' reglogll' rﬁéglggi:gon i S (‘Vr?-t (number) detection
Example 1 1 2.5 2200 15 0
Comparative
Example 1 1 0.5 2180 8.9 89 X

20

As is clear from Table 4 that by employing a polishing pad with a
compressibility of a light-transmitting region larger than that of 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 polishihg
characteristics (in-plane uniformity and the like) and generation of
scratches on a wafer.

[Fifth Invention]
Example 1 _
80 (Fabrication of Light-transmitting region)
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10 100C and cast into a chronme plated nold and
postcured at 100C for 8 hr to thereby produce

pol yur et hane. The produced pol yurethane was used to
fabricate a light-transmtting region (Wwth a size of
56.5 mmin length and 19.5 mmin width, and with a
thi ckness of 1.25 mm using a chrone plated nold
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Fa];ﬁséathdh@fﬁ:loﬁghm &%at ed nold. Wien the reaction
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b
por rop u'“"é”e“‘@51 T hase prepofimenladipbnt Tra28, 7 ors
a:f ﬂi@&@f@]oﬂ mmh&qrparammmm aoridacyaunate
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her oht ai yur.et hane toam she
numg{ﬁffq%bdétatlon or} 90(50 rpm for about 4 min with a fluororesin-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) (IHARACUAMINE 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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10 machine with a polishing belt on which silicon
carbi de powder as abrasive grains is provided
(manuf actured by RI KEN CORUNDUM CO. LTD.) was used and
the sheet was surface buffed to a predeterm ned
thickness to thereby obtain the sheet with an adjusted
t hi ckness precision. The buff treated pol yurethane
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adhergd onto a rfac n e ot her SI de of the sheet
fr om&ﬁ °f 8582%%'3@5?{ te: @QQ%? &8¥ Wiperslicer awas sr@undﬁd and
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cate i shing region. attache
andUondaficl oRLBY LB ES PEh & Btote Tiiopt BAe g, a

groavr bitehsofde. S0t mpe anad aagitveve depthoof0 40 fragevefe tdissed

on HEHLN RS drlSgigllon [aver ves punched s0 as

orma
a hdl cémph}ecmdddl taper{deutle tAck tthpe) mameactused by Sekisui

Chorh2i O SR HeS SabEH S fined Joftacd 0t 67 fther e of the
Shechg'oap arlteu:r;'asecb stinfacebtheraofitvitl arlandnaped ant tigrpafter,
OEE b s ST ) R 1o Bt nperiine 2.

lig Evtéﬁtfpﬂ»raltimg rdgiohetex pepdetmmlhad positibramplthe recessed
skl oHLG fo PRGN GOl BB LAE Fed B AR HEE i
a dqu;lglﬁ(mded tape. The fabricated pol1sh1ng 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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10 (Measurenent of Concentration of Contained Metals)
A fabricated pol yurethane foam for a polishing region

and a fabricated polyurethane for a
light-transmtting region were carbonized and ashed

(5500 and thereafter, residues were dissolved into
1.2 N hydrochloric acid solution to thereby obtain
mmes {4 mouvdthinkh érdetrinche 5 ok@st td fistihglyasert a

. . f,| CP enissi i C. .
R S R TR
wagEREORNT iiGirted infathe aberturerto detebioMini8sithirs 0f

oliBAS! .nt. I\/basure_rrent em ssi on beans for |ICP
P ﬁﬁsgﬁéﬁspectroscopl c analysis were: 259.940 nm for

Comparagyeaxammplef br Ni, 324.754 nmfor 20 Cu, 213.856
nm f . f.or. Al ., ,(Eval uatipon of .Oxi de
i1 2 RofiRnRSE pad oS raBMESKnen KRS 006 STt Hethod
to thatfindexamipde lawitinthof exd@dbionrttas, i Exhsiplei I,ya eiold0
- ' f.act ured polishin . A
havadgH #63 &3#8?1‘%? B O B R B e B E iy R BT o
fabgigationeofm dightrawsindtting degiomas enpl oyed. A pol i shing

OSSO el

M cﬁoﬁqtmact@dmcdyw@m fasmh far agpdlishingategiat atfiDa
fabHtAd piuBthaie topd e Gt RnE Ykih 5215 aiBOfized

were suc

and gelaed (poRApand dhereaftet, Tusite wesn dissole&d ipm 12 B0
Py G o acks SOl B ORI 008 Ef Hhik "FplslEoblh =

set to 2 mn

test; lipidawars _é‘aﬁawgr%:h Bytocansed iR emdssign st rbsantpic HF
analyis TR EJI@G 3§ a{{%agiﬁmigﬁtﬁféd%y ‘:ﬁimd uring the
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(Evalyationaf Quidel Bibey Bathstand Yejtage) t age was applied to
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WorkS ol i W@ letch Aerclishingraongbitiosiaghaded addition of
a silMsHﬁ?%ﬂse@ sRETGIR92, YRSnARIALPES by @abSt PTopor tion
Micr%]:elegc%?onics 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 Ipim, 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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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

nmetals (ppm ) Yld Polishing region
Light-transmtting region (% Fe NN Cu Zn Al Fe N Cu

Zn Al Exanple 1 0.26 0.08 0.45 0.08 1.15 0.25 0.05

I
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ransni n er
cafidrteld N i, B Re e et ol Peble e igssuare shown
nomratededtall percentugdd of the fEEﬁ:IIﬂ.J;@s pi ece. 10 2. The
pol i shing pad according to claim1, wherein no
interface exists between the light-transmtting
[Tablgi®h and the water perneation preventive layer. 3.

The polishing pad according to claim1l, wherein the
— O F 1 pers reation p¥ eventive | ayer has a cushi oni ng

== -

propertyl, 4. The Csmccamamgnpﬁctoatmneoﬂmﬂjalsqpphal m 1,
wherein g ‘mat epélﬁhlﬂéregq@hch_ t hé 'L@ﬂ m%é%!g Y(};l)d
1 V\r FaXh nf 1 \/O (v]

regi on I rme_wa PeT-fregt+ot
mede. i s a‘ﬁ nr-fl\% C%O BZ.nThe‘uD()I th n]bll 2 &vadcéndin

| Exempid &i n|1(126\M(iB(D&I 0.45 oy | BE500.25 [ 0.05 | 0.04 | 0.06 | 1. 12 86

Comparative

Example 1 0.2710.07 1044 [0.09 | 1.17 | 0.54 | 1.53 | 0.68 | 0.35 | 2.51 40

As is 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
sem1conductor device.
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whi ch the polishing region is made is a fine foam 6.
The polishing pad according to claim1l, wherein the 25
light-transmtting region has no depression and
protrusion structure for holding or renewing a
polishing Iiquid on the polishing side surface
thereof. 7. The polishing pad according to claim1,
wherein the 30 polishingQlednM® has a depression and
protrusion structure for holding or renewi ng a
polishing liquid on the polishing side surface

t her éof A Bolighimg had l'fawnngranpélaﬂtulﬂg FegribA@rrPhi shi ng
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7. The polishing pad according to claim 1, wherein the
polishing region has a depression and protrusion structure for holding
or renewing a polishing liquid on the polishing side surface thereof.

8. A method for manufacturing the polishing pad according to
claim 1, comprlsmg a step of forming an aperture for providing the
11ght—transm1tt1ng region in the polishing region; a step of casting a
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and the light-transmtting region. 11. The polishing
pad according to claim 10, wherein the water 30
non- per neabl e el asti ¢ nenber has an Asker hardness A
of 80 degrees or less. 12. The polishing pad '
according to claim10, wherein the water

non- perneabl e el astic nenber is nmade of a water

ma[t@ﬁna@@ﬁftﬁé%@ld ®sivthg 3Ba @%P%hé'l%htﬁ?ﬁ%@hggﬁﬁ%? %Y%h d:—ﬁnd

of | east o

n- per neabl e, resin
a’%@f RETHIEYS %B&W@ﬂvﬁg‘aﬁﬁr andueueing the matenal test i c
e@?tfbl’fﬁf a&ﬁﬁn@péﬁ@ﬁtm@ﬁlﬁéﬁﬁ% Swhi&H the ﬁé H%lsmﬂ:tmlg

ol I shi pad accor di ng to claim10,
reé"ﬂd'w%gﬁ FrebicE RErRSEtOMBRgMEN e 1aéwr|aa'e n@agmmtqﬁﬁlly as
a sﬂﬂi}gleqmeubﬁandf@ Q’s/cﬁ) of ﬁfhn yTRkBeENnG Qherllg}ittﬁ'ﬁh%fﬁlﬂﬂng

rising

i ordi claim
regaogeﬁﬁ 6’3 ﬁ%bmg regiep tortheraby mll)%minh@te the
polistyieig ﬂf@mn@rﬁiﬂ@étﬁﬂs}ﬁuéﬁgmw an aperture A for
10 providing the light-transmtting region; a step of
renovi ng part of the cushion layer in the aperture A

to far nhanedped fotr m&mtlhﬂhgtﬂhﬁﬁpol‘iélﬁng pad according to
.on jn the cushio

tedhansm teing t ep
clalfh o BRI e e GOl AR SRUF e o DRttt |
lightptranismeit Bngnegion ﬁﬂﬂeha@ﬁli‘s&hliﬂ Aegiott] snd atste ot castmga

mafGi4L e KRG retteh dvate aparn e ey SRS LA

: wamcpetrtnmeaﬂmlg mretrennsafrlatjtdrrgld egiriig ahé méafferizd tbhdereby

for SRPSnbstrn R AMr STeD i ehi iR g frgion and

thepmates-tpergnpaﬁoaqmvmnge layer2frechride iiftegrdipas i sigigle
pi ep of lam nating a polishing |ayer haV| ng a
pol i shing region and an aperture A for providing the
light-transmitting region and a cushion |ayer having

t |l er.than the tt
FogiSs YN rafh ib Bfichnd palisibp i BaviReRy 5
poh@heng urpgmmpndeah apertoretA oopheviding sf mmrammitﬁingg

regl‘("’le?ﬁ% e 8P 2 TR 1 AR R bt Fa B Gifer e

tightpeansatiténgesgiorcanpninated one omnthemﬂﬁraero that the

ape?‘fdg}@é% ?%ir?:r%: glgr egiro or?lagn%?gﬁ’h ﬁbe éﬂg ’ﬁ%osn tion

lightdransmitting @cgnoa isviattowidetb nnpdreapérterre IBaahldqmﬂmaer
apeﬁQerA e P8 WA P il Gl QiR LABED atv%l

hardness (lgower than the polishing region and the light- transmlttmg
region is provided in an annular groove existing between the aperture A
and the light-transmitting region.

11. The polishing pad according to claim 10, wherein the water
non-permeable elastic member has an Asker hardness A of 80 degrees

or less.

12. The polishing pad according to claim 10, wherein the water
non-permeable elastic member is made of a water non-permeable resin
composition containing a water non-permeable resin of at least one kind
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pol i shing region and a light-transmtting region and a
cushion layer having an aperture B snaller than the
light-transmitting region are |aninated one on the
other so that the light-transmtting region and the 35
aperture B are superinposed one on the other and an
annul ar water 93 non-perneabl e elastic nenber is
selsctad ﬂ@ahcthtergmupom 0 I&:ibtingfd_ilagﬁubbef,vﬁQl‘iehhgp[eﬁkl{c N
i -transnitting region and a section
ela%ﬁ%’%g%ﬁpéﬁt%%gh@%s%u@q?Jeﬁ’é’ver the contact portion.
5 17. The polishing pad according to claim 16, wherein

e RIS, BB BT e

nopzprraeedbldi lgstio meniberi6 lowhier keighithtamties anh@lar groove.

non- perneabl e el astic nenber is nmade of a water

non- perneabl e resin conposition containing a water
non- g‘br rdableghod don menafacterisy treepklishingphdeicedrding to

t i St bher,.a th | ast |
el 05 84131 b A AP B B
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o el i m: .4 na: i f l.am nat.i

P T It £ R0 o i
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light tgansmitiaagiregionyondficapentdre Beangeint theeapestuee 20 and a

; . . of . ti
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ter non- per mnea [e‘resin conposli
anryyar ghAoYR eXtating hetweenthe apeataref ame the

li hll 3 i i OF i (0) e
S ARG sERloPoah Al Mo RobibyElor e eps ormye
Watggmnapemqe@ble glastisemesabts el astic menber so as to
cover the contact portion. 25 20. A nethod for
maan acturing the polishing pad according to claim
16, leomph rrsqt?i@d for gnapudactvame the pplishing achateyrding to
1aiBN1 Lo | ‘ . L <hi o >
Claifin 10, coRtiipiyd @ B of Rtk S potibile 1B7LC stk &
polishing regianand grhaperisie defon prsading thelight ¢pansmitting
isAEd B | | A
e Ayt DS s e
ligh -i%aﬂﬁm}%%%ﬁ&lpﬂgm%gncthei athensoctiati the apeyterres 4 and B
stigeriat igli Lot 1t Lon on the
e Shpencipbacn ol the bhella A bl RN 87
hgh@g"zi‘k‘ﬁﬁﬁltél%f‘?ﬁmﬂ(ﬂn Hee apapiuse B euidhin shpapertare Ayend a
stepPofosHBtaed aPRhtdrORoRPAMBEENDIB G5B LoRPIREEnShtd R&

annular groove existing between the aperture A and the

light-transmitting region and curing the composition to thereby form a -

water non-permeable elastic member.

16. A polishing pad in which 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 are

laminated one on the other so that the light-transmitting region and the
aperture B are superimposed one on the other and an annular water
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35 light-transmtting region and a section of the
aperture B to cure the wet 94 coat and to thereby
form an annul ar water non-perneable elastic nenber so
as to cover the contact portion. 21. A nmethod for
manuf acturing the polishing pad according to 5 claim
16, conprising: a step of lamnating a polishing |ayer

xgﬁjérﬁgea?olelt%géét?@ 'b%g Q% % ?’?ﬂeﬂno@eqeé tUheadt aé&rtlo%

ovi di ng -trans I on so
ﬂtﬁjﬂtai‘eiﬂérfﬂcam the dlgﬁrt@"ﬁnrsayétnng aegiom ahd a section

of %%ﬁéﬂtﬁr@]?tgﬁldsefo s tfhlé dri @ik PorfBAM t11 Ng region

one on the o so that t e apertures A and B are
superinposed one on the other; a 10 step of providing

the 17.0Mhé FRIREIAE bR a&gjraghg Ro tc!rﬁn@a@ ¥ éreth AR water

the aperture A, ste
nonQy @ﬁrﬁhqqﬁﬁml%sta%mffmb% hig@san ﬁ@ﬂﬁeﬁ\mrdme@@rﬁ 9&80 degrees
or IBgstion between the rear surface of the
light-transmtting region and a section of the
aperture B to cure the wet coat and to thereby form

an arglulme ys@hehlﬂg) ?aﬁeid&%@@ir?gz% aidihf 16D v&f?éftéﬁi tﬁ@ vAster

to cove contact, portion pol'i $hi ng pad

NOTHRGTMGARS bl msTRbeH shmade af a|W@q¢rnqra1P§mnqabA@ resin

coni]ﬁﬂélﬂbn adeia@hingda G}@d@f‘iﬁﬁi bHrfe\éb:Pé g@r:]ﬁﬁ of at least one kind

sm ttin ion i
Sele&&%E q glt%%go éﬂh eyoartbgmwm@s;lc The
elastofne&mm@ wﬁéhaﬁﬁﬂbdfélﬂetr‘ésﬁi aim22, wherein a
conpressibility of the |i ght-transrn'tti ng region is in
the range of from 1.5 to 10% 25 24. The poli shing

pad 19ccoy ﬁtét%oﬁofo@"rﬁaﬁu?é?cmMi@% ehé p@hs@ﬁﬂg RRbAidrding to

| 1E,)heignllshln region is. in fro 05to

¢ aﬂ%b/ S8MBHRING| Hfalst ng|layes having a
polishirigiegibheadd o Il%llfﬂﬁtﬁa’rﬁﬁiﬁfth RgioR G alasstdohilahér
hEwtraglsmtt nceéf) B??S%o nor, e f‘ Hf wavel, ength i,n all

PRSP IUGE 1 P Fhsolig mglorz&n%on
the Dtﬂlﬁﬁ]ltshdti nhap aﬂﬂl%ht%aﬁsﬁﬁtm V\%'rﬂgldrﬁﬁhd I %‘ture B are
nsm [.e er ei olishin
- supplifiiasdanTian b0 ofiek M NI Bdh Ao btians BivaisTY o

nonepasma?.bhi resfin Qi‘onEposihoﬂ @sfdimfb@htéasﬁom% batween the
ntr P Ss,

rear SRGERE ohth8 el LapdmitiRe BBt anis selten of the
aperture & to avirerthef wei ﬁmtoén@ 1d thiereby foBasamasimular water
noncﬁ)é}%ﬁnt : télggugfmélmber SO as @ r(r:]o%{er tﬁe contact portion.

20. A method for manufacturing the polishing pad according to
claim 16, comprising: a step of laminating a cushion layer on a
polishing layer having a polishing region and an aperture A for
providing the light-transmitting region so as to be inserted therein; 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 coating a water non—perrheable
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
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5 27. The polishing pad according to claim 26, wherein
a mterial of the polishing region and the
light-transmtting region is a polyner of at |east
one kind selected fromthe group consisting of a

pol yolefin resin, a polyurethane resin, a _
(nmeth)acrylic resin, a silicone resin, a fluororesin,

coat potlytesherebe$orm e polyaE; drdtes h%n—??elége?ﬂgg clasgic

me?rﬂé%%lggj)%gt@ﬁ‘g%evtﬁ&:%’kﬂ?qq?%cg Fggﬁifogl;ﬁgﬁl:t or device

i sing steps of polishing a surface of a .
Somg : y f g pad accordin

fgmé% gn g#crggél?%@ ff(ierr H?%'Iﬂ.? ’tlauz'igl%lat!,@hlggl_lslgl@g pad accor(%ng to
claim 16, comprising: a step of laminating 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 cushijon 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.

22. 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.

23. The polishing pad according to claim 22, wherein a
compressibility of the light-transmitting region is in the range of from
1.5 to 10%.

24. The polishing pad according to claim 22, wherein a
compressibility of the polishing region is in the range of from 0.5 to 5%.

25. The polishing pad according to claim 22, wherein the
light-transmitting region has a light transmittance of 80% or more at a
wavelength in all the region of from 500 to 700 nm in wavelength.

26. A polishirig pad having a polishing 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,
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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.

27. The polishing pad according to claim 26, 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 photosensitive resin.

28. A method for manufacturing a semiconductor device
comprising steps of polishing a surface of a semiconductor wafer using
a polishing pad according to any of claims 1, 10, 16, 22 and 26.
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